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Security
Redefines
the Agenda
The Transportation Research Board’s
2001 Field Visit Program

At the start of 2001, state departments of transportation (DOTs) and
other transportation organizations were focusing on the performance-
based delivery of services to augment the traditional role of imple-
menting projects. As the year ended, the events of September 11
emphatically brought to the fore issues involving the security of
transportation systems.

Specialists in the Transportation Research Board’s Technical Activities
Division identify current concerns and learn about activities in the
transportation community.The TRB Annual Meeting,Board-sponsored
conferences and workshops, standing committee meetings and com-
munications,publications,and contact with thousands of organizations
and individuals provide TRB staff with information from the public and
private sectors on all modes of transportation.

A major source of this information is the annual field visit pro-
gram—TRB staff meet on site with representatives of each state
department of transportation and also with representatives of univer-
sities, transit and other modal agencies,and industry.The objectives of
the field visit program are to

◆ Learn about the problems organizations are facing and supply
pertinent information from states, industry,or educational institutions
to help solve these problems;

◆ Learn about research in progress or in planning and exchange
information on similar efforts,preventing duplication;

◆ Identify new methods and procedures that also might apply else-
where;

◆ Identify innovative or experimental work not widely published but
deserving attention;

◆ Describe TRB’s range of services to new staff at the transporta-
tion agencies that support TRB;and 

◆ Identify potential candidates for TRB committees.

Through the 2001 field visits and information from other sources,
the TRB Technical Activities Division staff identified issues,concerns,and
recent program changes in transportation.

Reprinted from TR News 218 
January–February 2002
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Performance-Based Transportation
Transportation organizations around the country are
relying on performance measures that can be used
effectively in decision making. The focus has changed
from the more conventional “inputs” and “outputs” to
“outcomes” that connect with customers. A TRB con-
ference in November 2000 stressed that performance
measures must be understandable not only to trans-
portation organizations, but also to customers. 

Agencies are reaching out to customers—in partic-
ular, the traveling public, the private sector, and elected
officials. Several DOTs have hired public relations firms
to improve communication with customers. Some
states are using market research to monitor progress
and also to inform and educate the public.

The Kentucky Transportation Cabinet, for exam-
ple, has hired marketing firms; assigned public infor-
mation officers to each district; held barbecues; and
sponsored booths at fairs, malls, and other public
attractions. New technology—the Internet, visualiza-
tion software, and new survey techniques—also may
help to engage the public in transportation decision
making.

Most jurisdictions are implementing their own
performance measures voluntarily. However, state
DOTs are concerned that the federal government
may use performance measures to compare state or
local agencies and to allocate funds.

Performance-based management that considers
outcomes has applications to many areas under the
purview of transportation organizations. In the area of
transportation and the environment, the concept of
“environmental stewardship” is gaining acceptance—
that is, a transportation agency should act as a stew-
ard striving to improve the environment. Many state
DOTs that formerly attempted to minimize a project’s
potentially negative impact on the environment—
focusing on inputs—now are focusing on outcomes
by enhancing the environment as opportunities arise.
Several agencies have noted that environmental stew-
ardship involves changes in maintenance activities
and have expressed the need for sharing best man-
agement practices.

To address increased workloads with limited in-
house staff, more states have shifted quality control
to contractors or have adopted construction war-
ranties with performance-based specifications.
Michigan may extend its 5-year warranties to 10
years by allowing contractors to control more of
the design parameters. New Mexico is requiring
warranties for project corridors. Indiana also is eval-
uating performance-related specifications. 

States are using instrumentation to monitor the
geotechnical performance of transportation proj-
ects. In maintenance operations, agencies have used
management systems for more than 30 years to
track personnel, equipment, and materials costs.
Recent improvements have incorporated such data
as asset condition, customer complaints and survey
results, workload plans and forecasts, and outcomes
measurements and evaluations.

States are relying on standard business decision
analyses to determine the cost of downtime and to
avoid unnecessary expenditures in fleet management.
Several agencies realized cost savings by partnering on
equipment purchases, and others have noted improve-
ments in productivity through performance specifica-
tions and ergonomically designed equipment.

Participants in the National Dialogue on Trans-
portation Operations, coordinated by the Federal
Highway Administration (FHWA), agree that fed-
eral, state, and local agencies must optimize system
performance to “meet or exceed customer expecta-
tions.” Active management of the transportation
system is necessary to ensure public safety, security,
and system reliability. 

Interest in the development and use of perform-
ance measures to present the results of operations
activities and to communicate these results to deci-
sion makers and the public is increasing dramatically.
Performance measures can be applied to focus pro-
grams, compare projects, communicate results, and
improve customer understanding and awareness of
operations. In January 2002, TRB published Confer-
ence Proceedings 26: Performance Measures to Improve
Transportation Systems and Agency Operations, which
reports the state of the art and the practice.1

Transportation Security
The tragic events of September 11, 2001, have made
system security one of the highest priorities of
transportation agencies. Florida DOT has charged
maintenance crews to observe and report any sus-
picious activities observed during daily rounds.
Washington State DOT has distributed a brochure
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One of many conference
proceedings published by 
TRB in the past year,
Conference Proceedings 26:
Performance Measures to
Improve Transportation
Systems and Agency
Operations reports on
TRB’s meeting in Irvine,
California, in fall 2000.

1 The book is available for purchase (www.TRB.org/trb/
bookstore/) and is posted on the TRB website (www.TRB.org).
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outlining employees’ role as the Eyes and Ears of
WSDOT. The brochure emphasizes employees’ role
in the security of key facilities, advising, “Continue
to do your everyday job with diligence and special
attention to your surroundings. [Keep] your eyes
and ears open and [take] appropriate action if you
see anything suspicious….”

Transportation planners in particular are struggling
to understand how the September 11 attack will
change procedures. Possible effects include changes in
long-distance trip mode choices, the need for redun-
dancy in transportation alternatives, and the increased
importance of travel demand management.

The September 11 attacks created uncertainties
for the aviation industry. Insurance premiums for war
and passenger liability could increase 15-fold and 
8-fold, respectively. Even a major federal aid package
cannot offset the unprecedented damage and losses.
It is difficult to predict the long-term impacts, but the
industry is in financial straits, and predictions are
that one or two major carriers may fail.

Public agencies are taking a different look at the
role and responsibilities of traffic operations. The
traffic engineer’s goal of ensuring the safe and effi-
cient movement of people and goods now has a dif-
ferent context. Many transportation leaders have

suggested that traffic operations should be part of
a coordinated public safety and homeland security
effort. Some have recommended that the public
safety community should assume a greater role in
highway system operations. Emergency prepared-
ness and homeland security have become strategic
issues that will influence transportation operations
and incident management programs.

Mobility and safety have been two fundamental
tenets of transit. Now the effect of security—a sub-
set of safety—on mobility and transit is apparent. In
New York City and Washington, D.C., transit
employees acted heroically and provided leader-
ship on September 11. Port Authority Trans Hud-
son (PATH) and New York City Transit (NYCT)
staff responded quickly and appropriately, prevent-
ing more deaths and injuries.

Within days after the attacks, TRB created a
website on transportation security,2 assembling
much of the extensive information generated and
published on the topic by TRB and the National
Academies in recent years. Also included are links
to related websites that offer discussions of issues,
actions that can be taken, guidance, and training

Washington State
Department of
Transportation’s Eyes and
Ears of WSDOT brochure
outlines employees’ role in
security of transportation
facilities.

2 www4.TRB.org/trb/homepage.nsf/web/security/.
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opportunities. Sponsored by the TRB Task Force
on Critical Infrastructure Protection, the website
provides examples of good practices in general
transportation, aviation, and marine and surface
transportation. 

In November, TRB and the American Associa-
tion of State Highway and Transportation Officials
(AASHTO) surveyed state DOTs on security readi-
ness and issues. The results were released at the
January 2002 TRB Annual Meeting.

States Visit TRB
TRB staff visited the states, but state representatives
also came to TRB in 2001. Representatives from more
than 40 state departments of transportation con-
vened May 9–11, in Washington, D.C., to share
information and provide advice on a range of activ-
ities. State representatives have served as the link
between TRB and state DOTs since 1924.

After a briefing on current TRB activities, the rep-
resentatives formed discussion groups, generating
recommendations to TRB on

◆ Enhancing communications between TRB and
state DOTs;

◆ Optimizing state visits for DOTs and TRB;
◆ Developing and delivering publications that

are useful and timely to the state DOTs;
◆ Ensuring that committees address issues of

most concern to state DOTs; and
◆ Identifying new products and services of value

to state DOTs.

The recommendations are on the agenda for the
updated TRB strategic plan and for the TRB Techni-
cal Activities Quality Improvement Program.

Institutional Issues
Management and Administration
Asset Management
From 1956 to 1992, the United States made huge
investments in new highway and urban rail system
infrastructure. The 1991 Intermodal Surface Trans-
portation Efficiency Act (ISTEA) sought to reorient
national transportation program priorities to pre-
serve the investment and to operate the system. 

ISTEA mandated that state DOTs and metropol-
itan planning organizations (MPOs) establish asset
management systems for highways, bridges, and
transit facilities and equipment. Although most
states agreed in principle about the need for trans-
portation asset preservation, the federal mandate
was not popular, and eventually Congress repealed
the management systems requirement. 

However, transportation asset management has
resurfaced as an issue. AASHTO, which represents
highway and transportation departments in the 
50 states, has created a Task Force on Asset Man-
agement, chaired by John Craig, Director of the
Nebraska Department of Roads. The task force
drafted a strategic plan for transportation asset
management, adopted by the AASHTO Board of
Directors in December 2000. This plan’s goal is to
“champion concepts and practices that integrate
transportation investment decisions regarding oper-
ation, preservation, and improvement of trans-
portation systems for member agencies.” 

This mission views assets as more than physical
infrastructure and may include system operations,
human assets, and data systems. The task force was
instrumental in initiating a National Cooperative
Highway Research Program (NCHRP) project,
Asset Management Guidance for Transportation
Agencies.3

In a parallel development, FHWA created an
Office of Asset Management during a 1998 reor-
ganization to provide leadership and expertise in
the systematic management of highway infrastruc-
ture assets. The office has three key responsibilities,
indicative of a shift from a command-and-control
approach to partnership with the implementing
agencies:

◆ Provide asset management principles for
highway program administration; 

◆ Develop asset management policies for pave-
ment, bridge, and system preservation; and 

◆ Partner with AASHTO, other FHWA offices,
and other organizations to conduct nationwide
programs.
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In response to the terrorist attacks in September,
TRB created a website on transportation security.

3 NCHRP Project 20-24(11).
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A third, parallel activity is under way at TRB. The
Task Force on Asset Management, chaired by Tim
Lomax of the Texas Transportation Institute, will
focus on asset management from the perspective of
research needs and international and private indus-
try practices.

Some states—for example, New York, Michigan,
and Montana—have made significant progress in
developing sophisticated asset management systems.
In California, the DOT is rolling out the Integrated
Maintenance Management System (IMMS), which
will facilitate investment decisions among different
elements of the transportation system. California also
is tying the IMMS to the Governmental Accounting
Standards Board (GASB) Statement 34 procedures. 

GASB 34
State and local transportation agencies are grappling
with GASB Statement 34, a new requirement for state
DOT asset management. GASB is an independent
group that establishes financial accounting standards
for state and local governments. There is no legal
requirement that governments must follow the stan-
dards, but most do, to demonstrate to outside audi-
tors and others that generally accepted accounting
practices are followed in the financial management
of public funds.

GASB 34 requires a full annual accounting of cap-
ital assets including infrastructure and information
on depreciation. The original GASB 34 was rewritten
to offer an alternative to depreciation, called the
“modified approach,” which allows results from an
accepted asset management system that reports the
condition of the infrastructure and the cost of main-
tenance to the state-set standards. If the infrastruc-

ture condition falls below the standard, the state or
local government must revert to the depreciation
method for financial statements.

Since the transportation system is the principal
infrastructure that states and many local govern-
ments own, DOTs must bear the brunt of complying
with GASB 34. The new reporting requirements take
effect for fiscal years ending after June 15, 2002. 

State DOTs are developing a variety of responses.
Some regard GASB 34 as unnecessary and burden-
some and will do the minimum necessary to comply.
Others see the requirement as an opportunity to
improve asset management systems and create links
to financial management and budgeting. Many are
scrambling to determine the historic costs of high-
ways and bridges. 

An AASHTO-sponsored workshop in spring 2001
found that about half the state DOTs intend to use
the depreciation method initially, although some said
they may migrate to the modified approach. The
other half will adopt the modified approach and
report asset conditions. Many are counting on their
bridge and pavement management systems to pro-
vide much of the needed information. FHWA and the
GASB staff are encouraging state DOTs to adopt the
modified approach.

An oddity of GASB 34 is that depreciation is the
stricter, fallback standard. However, financial depre-
ciation of long-lived assets such as highways pro-
vides little useful information about the condition or
about the funds needed to ensure maintenance. The
private sector uses asset depreciation for two pur-
poses: (a) tax advantages, and (b) matching invest-
ments with income from investments within the
proper time frame. Neither of these applies to gov-
ernment. Therefore GASB 34 compliance will pro-
vide more useful information only with the modified
approach reporting infrastructure condition.

To assist state DOTs with GASB 34, NCHRP has
initiated a $325,000 project, Review of DOT Compli-
ance with GASB 34.4 In spring 2002 a consultant will

◆ Survey state DOTs about compliance with 
GASB 34;

◆ Analyze and catalog the different approaches;
and

◆ Assess the impact of GASB 34 on transportation
finance and management of transportation assets.

Planning
Rural Transportation Issues
Rural areas now are contending with a complex, reg-
ulated environment. For example, air quality regula-

TRB state representatives from more than 40 state
departments of transportation gathered at the Board in
Washington, D.C., in May 2001 to recommend ways
for TRB services to remain on target.

4 NCHRP Project 19-04.
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tions historically have focused on urban areas, but the
implementation of the 8-hour standard means that a
large number of rural areas must perform conformity
analyses. This raises several problems, including insti-
tutional responsibility for the analysis and the method
of estimating emissions in rural areas that do not have
travel demand models.

Rural areas also are grappling with land use,
growth, and economic development issues and are
reacting in diverse ways. Some rural areas are striv-
ing to control or guide development to preserve
valued characteristics. But research and experience
in rural growth management is scarce. Other rural
areas seek economic development, employment,
and an improved tax base, and need information
about the transportation investments that can help.
The issues of planning for freight traffic (described
below) are even more critical and difficult for rural
areas to handle. 

Rural officials and residents want to influence
transportation decisions. TEA-21 required a study and
report to Congress on the effectiveness of local offi-
cials’ participation in state transportation planning
and programming. The report is now complete, and
state and local officials are examining their roles in
transportation planning. 

Debate continues over specifying and formalizing
the consultation process. AASHTO has opposed the
one-size-fits-all approach, maintaining that each state
should design its own process. The consultation
process is difficult for rural areas that often have small
staffs and no one dedicated to planning. To play a
larger role in transportation decisions, many rural
areas must hire and train planning staff.

Project Planning and Development
Transportation agencies at all levels face increas-
ingly complex project planning and development
processes. One source of complication—but in the
opinion of many an improvement in decision mak-
ing—is an emphasis on involving the public and
resource agencies, such as those responsible for his-
toric preservation and environmental affairs. Trans-
portation agencies are working to connect with the
public early in the planning process, but must
resolve such challenges as getting the word out
effectively, engaging the public throughout the long
planning process, overcoming language barriers,
and guiding meetings to consensus. 

Some states have made extraordinary efforts; for
example, the Kentucky Transportation Cabinet has
hired marketing firms, appointed public information
officers in each district, held barbecues, and spon-
sored booths at fairs, shopping malls, and other public
gathering places. New technology—such as the

Internet, visualization software, and new survey
techniques—may help to engage the public in trans-
portation decision making.

Transportation agencies also are contacting and
coordinating with resource agencies early in the plan-
ning process, to focus efforts on alternatives that avoid
sensitive issues. Some transportation agencies are
funding positions in resource agencies to guarantee
the availability of staff to participate in planning trans-
portation projects. 

Performance Measures
Transportation agencies are adopting performance
measures for nearly every aspect of transportation and
every program stage to assist in policy development,
planning, programming, construction, operation, and
maintenance.

The planning process incorporates performance
measures to increase accountability and effectiveness,
to improve communication with the public, and to
monitor improvement. Steve Pickrell and Lance Neu-
mann have defined performance-based planning as
“the use of performance measures to influence agency
decisions—particularly policy and resource allocation
decisions…. [It is a] systematic and ongoing process
that must be integrated into an agency’s…planning,
management, and decision making….” 

Jurisdictions voluntarily are implementing per-
formance measures for their own use. Federal agencies
have considered using performance measures to com-
pare state or local agencies and possibly to make fund-
ing decisions; however, state and local agencies are
concerned about this application. Ongoing reautho-
rization discussions will raise and clarify the issue.
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Transportation agencies are increasing efforts to
engage the public in decision making and planning; for
example, by providing information at state fair exhibits
and shopping malls.
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Planning for Freight
An increase in freight traffic and the increasing impor-
tance of global market competition has focused the
attention of the planning community on freight. For
example, the Kentucky Transportation Cabinet has
seen a doubling in truck traffic in the last 10 years and
has supported research to improve freight forecasts
and the movement of trucks across the state. 

Forecasting freight flows at the state and regional
levels historically has taken a back seat to passenger
travel forecasting. To improve freight forecasts, trans-
portation planners across the country are increasing
contact with private-sector freight transport cus-
tomers and shippers. Planners are studying the
freight movement decision process and the factors
that affect demand.

Multistate Jurisdictional Corridors
The Transportation Equity Act for the 21st Century
(TEA-21) established the National Corridor Plan-
ning and Development Program and the Coordinated
Border Infrastructure Program to develop multi-
jurisdictional alliances or coalitions. The coalitions
study transportation issues that cross state and
national borders and encourage collaboration on
solutions. Coalitions operate on a volunteer basis,
tying the level of commitment directly to the bene-
fits received. 

Examples of coalitions include the I-95 Corridor
Coalition, the Route to the Plains, and the Latin
American Trade and Transportation Study. Coalitions
have helped to

◆ Develop compatible tools;
◆ Forecast and plan for large-scale changes in

transportation demand—such as increases in Latin
American trade; and

◆ Identify and develop large-scale transportation
projects that cross jurisdictions—such as the proposed
I-69 corridor and the Midwest Regional Rail Initiative.

TRB cosponsored the National Forum on Chal-
lenges with Multistate-Jurisdictional Transportation
Issues in June 2001. The forum briefed executive
and legislative decision makers on corridor options.
Seven case studies focused on lessons learned
through the coalitions. Conference participants rec-
ognized that the creation of funding mechanisms for
these new organizations would prove controversial.

Planning for Elderly Population Growth
The Bureau of the Census forecasts that by 2010 the
population 60 years of age and older will be increas-
ing at a rate three and-a-half times that of the total
population. Constituting 16.5 percent of the popu-
lation in 1995, the segment will grow to 24.6 percent
by 2025. An increase in the number of persons with
disabilities is expected to accompany the increase in
the older population. The two trends will have pro-
found effects on transportation system use. 

Providing transportation services for the elderly
will require increases in transit and paratransit serv-
ices; in Kentucky, for example, approximately 50
percent of transit riders now are over 60 years old.
The cost of providing services for the elderly and
disabled will be tied to community design and the
availability of alternatives to the automobile. For

The doubling of truck traffic in Kentucky in the last 
10 years has generated support for research to
improve freight forecasts and truck movement.

Trends affecting transportation include growth of the
elderly and disabled populations and the resultant
need for expanded transit and paratransit services.
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example, suburban and rural communities that have
limited transit or that require long trips to retail and
service establishments will face higher costs per
capita than central cities in serving the elderly. Plan-
ners are examining the land use and transportation
system designs that can allow the older population
to maintain residence; planners also must consider
the needs of older drivers and pedestrians. 

TRB sponsored TRANSED 2001: The 9th Inter-
national Conference on Mobility and Transport for
Elderly and Disabled People, in Warsaw, Poland, in
July 2001. The conference attracted transportation
professionals from around the world to discuss the
provision of safe, independent transportation for
all. The program sessions afforded opportunities to
exchange knowledge and experience in policies,
technical approaches, and organizational processes
to provide transportation options for people with
limited mobility.

Planning Data
New transportation planning models and other plan-
ning tools in development require new and addi-
tional data. The models and tools must respond to
the complex questions posed to transportation plan-
ning officials. Land use forecasting models, for exam-
ple, must quantify and forecast the relationship
between transportation and land use, which requires
more detailed data for extended periods. TRANSIMS
and other travel demand forecasting models that
include microsimulation can respond to air quality
forecasting and intelligent transportation systems
(ITS) planning questions; however, microsimulation
relies on highly detailed network information as well
as additional data to perform sophisticated analyses. 

These data needs are emerging as funding for data
collection and analysis is being reduced. New tools

that could improve data collection and analysis—
like the Geographic Information Systems Innovative
Survey—require staffing and funding. 

In addition, the 2000 Census long form, which
produced data used extensively by transportation
planners, probably will be replaced by the American
Community Survey, a continuous data collection
program. The transportation planning community
will need to develop new analytical techniques to use
these data in long-range transportation tools, envi-
ronmental justice analyses, and project analyses. 

Security in Long-Range Planning
Transportation planners are struggling to understand
the changes stemming from the September 11 ter-
rorist attacks. Possible effects include changes in
mode choices for long-distance trips, the need for
redundancy in transportation alternatives, and the
increased importance of travel demand management.
Planners will be working to address these issues.

Environment
Streamlining
Many state DOT staff assert that efforts to streamline
the environmental review process are not progress-
ing and may be adding complications. Many of the
complaints that the environmental process is delay-
ing transportation projects are anecdotal, and a sys-
tematic study is needed to determine the problem.

A recent study by NCHRP and AASHTO,
Environmental Streamlining: A Report on Delays
Associated with the Categorical Exclusion and
Environmental Assessment Processes (October
2000),5 focused on categorical exclusions (CEs) and
environmental assessments (EAs), the most common
classes of review. CEs and EAs involve the lowest level
of environmental impacts but are perceived as delay-
ing project development. 

The study surveyed state DOTs about CEs, EAs,
and causes of delay; 33 responded, reporting that 98
percent of projects require only CEs and EAs, and
only 2 percent need Environmental Impact State-
ments. CE preparation caused some delay for 63 per-
cent of respondents, and 81 percent reported delay
associated with EAs. 

The average delay for both categories tripled the
length of the projects. The environmental compli-
ance requirements that most commonly contribute
to delays are Sections 4f, dealing with public lands
and historic resources; 106, covering historic and
cultural resources; and 404, for wetlands. The study
concluded that “the results…demonstrate that
despite a growing focus on highway project types
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5 NCHRP Project 20-7.

Warsaw, Poland, was site of TRB-sponsored
TRANSED 2001:The 9th International Conference on
Mobility and Transport for Elderly and Disabled
People, in July 2001.
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that intrinsically generate fewer environmental
impacts, federal environmental review requirements
can frequently add delay to…project development.”

The study did not look at the internal causes of
the holdups in environmental review. The environ-
mental office of one large state DOT examined all
projects flagged for delays in environmental review
and found that most of the problems were from
design changes made after review had begun, neces-
sitating subsequent review. In a streamlining effort,
the state has ordered a lockdown on design changes
after the start of environmental review.

Environmental Stewardship
A new approach to the interaction between trans-
portation and environment adopts the concept of
stewardship. Previous approaches assumed that the
transportation system created unintended, negative
impacts on the environment—such as air pollution,
noise, destruction of wetlands, and the division of
communities; transportation agencies worked to min-
imize and possibly mitigate these impacts—for exam-
ple, with noise barriers or wetlands replacement. 

The new approach views the transportation
agency as a steward of the environment, responsible
for preservation and improvement. DOTs may have
to change their internal culture, expanding from
engineering project delivery to include enhancing
the environment. This shift should introduce a less
adversarial relationship between the state DOTs and
environmental permitting agencies, as well as a more
positive relationship with the public. Most state gov-
ernors portray themselves as friends of the environ-
ment; the stewardship approach aligns the DOT with
these aspirations.

Some dismiss the stewardship approach as a pub-
lic relations gimmick, yet DOTs have made substan-
tive environmental improvements through such
actions as creating parkland, preserving historic
buildings, restoring streams, and installing new
municipal sewer lines and water mains. Context-
sensitive design is a good example of the stewardship
approach, striving for a product in harmony with
the surrounding community or countryside, fulfill-
ing community goals, and improving the area for
residents.

New York State DOT has been a leader in the
stewardship movement; staffer Gary McVoy, with
Mark Sengenberger and Elizabeth Novak, published
a seminal paper, “New Paradigm for State Depart-
ment of Transportation Environmental Initiatives,”
in TRB’s journal.6 The 2001 TRB Annual Meeting

included a half-day workshop on environmental
stewardship, and the 2002 program featured a full-
day workshop.

Aviation
Major Airlines
One year ago, the airline industry was contending
with many challenges, including the squeeze of rap-
idly rising demand and slowly increasing capacity;
rising fuel and labor costs were concerns. The system
was both fragile and complex. A fickle economy
exposed the fragile balance, and by spring 2001 the
airlines were bracing for a bad year—declining busi-
ness, rising personnel costs, and labor disputes
bleakened prospects for early recovery. Learning
from the downturn a decade ago, airlines quickly
cut overhead, parking older, less efficient aircraft and
instituting layoffs. 

The September 11 attacks left the industry with
an even more uncertain future. Insurance premiums
for war and passenger liability could increase 
15-fold and 8-fold, respectively. Even with a major
federal aid package, the damages and losses are
unprecedented. The long-term impact of these events
is difficult to predict, but some analysts describe the
industry as near financial collapse, and predictions
are that one or two major carriers will fail.

Regional Airlines 
Before September 11, the lack of airport capacity, the
threat of congestion pricing, and labor issues—such
as increasing wages and poor labor relations—were
the primary issues for regional airlines. Now the pri-
orities are increased security and increased insur-
ance and credit costs, as well as the need for restoring
passenger confidence and passenger loads. Increased
loads are important for independent regionals and for
those that code-share with major airlines. Regionals
depend on business activity and reflect the overall
state of the economy.

6 In Transportation Research Record: Journal of the Transportation
Research Board, No. 1702, pp. 92–96.

Current priorities 
for airlines include
heightening security and
controlling insurance and
credit costs, as well as
restoring passenger
confidence and recovering
passenger loads.
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General and Business Aviation
General aviation (GA) is asking itself—and the gov-
ernment—many questions. Topping the list are ques-
tions about access to airspace and airports and about
security needs and requirements at GA airports. 
Will trends lead to mandatory avionics equipment for
GA aircraft—for example, Mode S transponders,
enhanced ground proximity warning and flight man-
agement systems, the newest automatic dependent
surveillance and Instrument Flight Rules equipment,
and others? Will system delays—including regula-
tory demands, such as filing flight plans 24 hours in
advance—become a greater problem for business
aviation?

Aircraft shipments declined during the first half
of 2001; what will happen now? Student pilot starts
had been declining, and the possibility of increased
cost and diminished accessibility of flight training
could depress that market further. Business aviation
may need to respond to increased demand as secu-
rity and the need for personal contact with current
and prospective customers become driving forces. 

At the political level, the GA-business community
has become aware of the need to communicate to
decision makers GA’s essential role in the health and
development of the “aviation ecosystem.” At the eco-
nomic level, unanswered questions range from how
the entry of commercial airlines may affect the
growth of fractional ownership to how and where the
emerging class of microjets will fit into the airspace
system.

State Aviation
In coordination and cooperation with the industry,
state aviation departments are working to increase
security and safety, not only at commercial but also
at GA facilities. Maintaining adequate aviation

budgets in each state is a priority, to meet local and
national aviation user and airport development
needs.

Planning is under way for reauthorization of the
Aviation Investment and Reform Act for the 21st
Century (AIR-21) with attention to obtaining the
necessary levels of aviation funding in 2002 trans-
portation appropriations. Two objectives are to main-
tain or increase funding for the Airport Improvement
Program (AIP) and to protect air service to small
communities by funding the AIR-21 Small Commu-
nity Air Service Program in 2002. 

Additional goals include maintaining adequate
funds for the Emergency Air Services program and
proceeding with Global Positioning System (GPS),
Wide Area Augmentation System (WAAS), and Local
Area Augmentation System (LAAS) implementation,
while evaluating potential vulnerabilities in these
technologies. Three other goals include working
with the Federal Aviation Administration to add a
tenth state to the State Block Grant Program; demon-
strating the importance of land use compatibility
around airports; and protecting runway approaches
against obstructions. 

The Small Aircraft Transportation System concept
has generated interest. Some states are supportive, but
others await additional information, including the
results of a National Research Council–TRB study.7

Airports
The economic slowdown has brought airports some
respite from the race to match capacity with demand;
however, long-term projections show inadequate
capacity in many areas. The outcome will hinge on
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Long-term projections continue to show inadequate capacity in many airports.

7 Special Report 263: Future Flight: A Review of the Small Aircraft
Transportation System Concept (forthcoming).
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decision makers. A short-term outlook—or the inad-
equate availability of funding—could mean long-
term shortages; however, the longer view holds that
the economic downturn is an opportunity to mini-
mize gaps between capacity and demand by pressing
for capacity enhancements now.

Manufacturers
To counter Airbus’s commitment to develop the
500–800 seat A-380, Boeing is producing the Sonic
Cruiser, projected to increase cruise speed by 10 per-
cent. Both companies are making major gambles.
After September 11, Boeing estimated a 2002 sales
decline of 100-plus aircraft and layoffs of 20,000 to
30,000 within 15 months. Industrywide estimates
project up to 100,000 layoffs, as engine makers and
other suppliers respond to reductions in deliveries
and in flying hours.

In summary, the aviation industry is in a state of
flux; the many conflicting variables render the out-
comes unpredictable. Nonetheless, despite current
problems, optimism remains high in the industry.

Highways
Highway Design
Some states handle highway design in-house; others
send the majority of the work to consultants. The
trend is to outsource design work to the private sec-
tor, often causing—or caused by—agency staff
reductions. However, states are concerned about
quality control of consultants’ work. Some have
emphasized design-build projects, but legal restric-
tions in some states may prevent the arrangement.

Context-Sensitive Design
States are applying “context-sensitive design” prin-
ciples, but questions remain. Context-sensitive
design focuses on the community context in design-
ing a facility; early and continuous involvement of
stakeholders is key. 

Several states are seeking relaxation of strict stan-
dards in the AASHTO “Green Book,” especially for
lower-volume roadways; other states, however, are
not comfortable with relaxing the standards, prefer-
ring to adhere to recognized values, considering legal
accountability. States need assurance—either the
Green Book standards are valid, tested, and should
be applied strictly, or there is a reasonable basis from
a safety standpoint for the narrower pavements,
shorter sight distances, and steeper grades as advo-
cated by the proponents of flexibility.

Pavement Design
In pavement design, the emphasis is on rehabilitation.
The states’ pavement management systems provide

data not only for calibration of analytical tools but also
for improved prediction of pavement performance. 

As part of its Integrated Maintenance Manage-
ment Program, Virginia DOT started using pavement
management software in June 1999 to develop
paving schedules for interstate, primary, and sec-
ondary roads. A specialized van equipped with high-
speed video cameras, road sensors, computers, and
satellite referencing capabilities collects field data; a
fully functioning system will be in place by 2002. 

Kentucky applies context-
sensitive design, which
focuses on community
context in designing
facilities, to build roads
and bridges, as in this
historic town center.

Washington State DOT
uses automated data
collection van (left) that
travels at highway speeds
collecting video images of
the pavement surface
(three samples below), as
well as measurements of
pavement rutting, wear,
and smoothness.
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Washington State’s Pavement Management Sys-
tem takes digital photos of roadways every four feet
in the summer and fall. Virginia, Texas, and Maryland
are among the states developing life-cycle cost analy-
sis for the selection of flexible or rigid pavements.
Wisconsin is comparing concrete and asphalt shoul-
ders and the effect on mainline pavements. States are
looking forward to the 2002 revision of the AASHTO
Guide for Design of Pavement Structures.8

Bridge Design
In bridge design, states continue to adopt the load and
resistance factor design (LRFD) specifications, devel-
oped under an NCHRP project and endorsed by
AASHTO’s Highway Subcommittee on Bridges and
Structures.9 However, many states need upgraded
computer software to apply the LRFD specifications.
There is some concern also about the application of
LRFD to geotechnical problems—such as structure
foundations—and about the many rules of thumb
formerly used in structure design but not included in
the LRFD specifications.

Highway Materials and Construction
Highway construction—mostly reconstruction, reha-
bilitation and resurfacing—is a major activity in

many states. For example, the Arkansas State High-
way and Transportation Department is in the second
year of a five-year program to rehabilitate a major
part of its Interstate system; in the third year an esti-
mated 300 miles could be in some stage of con-
struction. Grant Anticipation Revenue Vehicle bonds
are funding the program.

To handle large workloads with limited staff,
more states have begun to shift quality control to
contractors or to expand the use of construction
warranties. Michigan is considering an extension of
warranties from 5 to 10 years by allowing contrac-
tors more control over design parameters. New
Mexico is using warranties on project corridors.
One state, Indiana, is evaluating performance-
related specifications; one project is completed, and
another is planned for this year.

Approximately half of the states have evaluated the
design-build contracting technique under FHWA’s
Special Experimental Project No. 14 (SEP-14). Arizona
and Florida have used this technique most frequently.
FHWA is developing regulations for design-build con-
tracting as mandated by TEA-21; the regulations will
list FHWA’s criteria and procedures for approving the
use of design-build contracts. 

According to a federal regulation,10 all quality con-
trol and quality assurance personnel on National
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8 NCHRP Project 1-37.
9 NCHRP Project 12-33.

Field visits brought TRB Technical Activities staff to first-hand inspections of such complex transportation projects
as the “Big Dig” in Boston, Massachusetts, which includes bridges, tunnels, and several modes.

10 C.F.R. 637.
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Highway System projects must be trained and quali-
fied. Various state and regional training and certifica-
tion groups and others from the transportation
construction industry are collaborating on nationwide
training initiatives through the Transportation Cur-
riculum Coordination Council. 

With high traffic volumes, rapid construction
remains a concern. Three NCHRP projects and one
Synthesis address the issue: 

◆ Avoiding Delays During the Construction Phase
of Highway Projects, nearing completion; 11

◆ Guidelines for Selecting Strategies for Rehabili-
tating Rigid Pavements Subjected to High Traffic Vol-
umes;12

◆ Durability of Early-Opening-to-Traffic Portland
Cement Concrete for Pavement Rehabilitation;13 and

◆ NCHRP Synthesis of Highway Practice 293:
Reducing and Mitigating the Impacts of Lane Occupancy
During Construction and Maintenance.14

In addition to rapid construction, states are con-
cerned about extending the durability of constructed
infrastructure. Most states consider the Superpave
asphalt mix design procedure—a subject of several
ongoing research projects—a way to improve the
service life of asphalt pavements. High-performance
concrete is also gaining state acceptance for struc-
tures and pavements.

Soils, Geology, and Foundations
State DOTs are turning attention to the geotechnical
aspects of the design-build approach. Experience
varies from none or limited for most states to exten-
sive for a few, and the lessons learned by these few
DOTs is of great interest to all. Utah DOT has identi-
fied the key elements for a successful project:

◆ A well-prepared request for proposal,
◆ A thorough and conscientious process to select

the design-build team, and
◆ Conscientious follow-through with a qualified

geotechnical oversight engineer. 

Many areas in the United States have soft ground
conditions, which require improvement before con-
struction. A promising technique under investigation
in several states is deep soil mixing, a system of chem-
ical stabilization. The research objectives are to improve
understanding of the technique, establish quality assur-
ance and quality control, and develop specifications. 

The premature deterioration of concrete blocks in
retaining walls, observed in some states, has raised
questions about durability. A national pooled-fund
study will determine the cause of the deterioration
and recommend tests and specifications.

Experience-sharing and the development of haz-
ard- and risk-assessment systems are addressing the
problem of landslides along transportation corridors.
Geofoam is a new lightweight material being consid-
ered for repair of unstable slopes, along with waste
rubber tire and wood fiber. A final report of the
pooled-fund study to develop a design guideline for

11 NCHRP Project 20-24(12).
12 NCHRP Project 10-50A.
13 NCHRP Project 18-04B.
14 Available for purchase, www.TRB.org/trb/bookstore/.

Interstate 15 reconstruction by Utah DOT includes
nearly completed geofoam embankment with vertical
face (top) and lime cement stabilized soil; (below) lime
cement column rig.
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rockfall catchment areas was scheduled for release at
the end of 2001. Practitioners with extensive experi-
ence in landslides provided input to the project,
under the lead of Oregon DOT. 

Most states favor new technologies, such as cone
penetrometer tests (CPTs), to characterize subsur-
face conditions. However, usability depends on local
and regional geological conditions. States with pre-
dominantly igneous and metamorphic rocks or gla-
cial tills are not well suited for CPT technology. Some
states are using instruments to monitor the geotech-
nical performance of transportation projects—for
example, inclinometers for slopes, settlement plates
for fill material settlement, piezometers for pore water
pressure during embankment construction, and
strain gages and load cells for soil nails.

Since aggregate is the predominant constituent of
concrete and asphalt mixes for pavements, the affect
of aggregate characters on pavement performance is
a subject of practical interest. AASHTO has funded
several national research projects on the topic; several
states also have undertaken related studies. The
Micro-Deval test to determine the abrasion resistance
or durability of coarse and fine aggregate has poten-
tial as an alternative to the Los Angeles abrasion test
and the sulfate soundness test. However, experience
with the device is limited; most efforts related to the
Micro-Deval device appear to be investigative, with a
primary focus on the test’s suitability for characteriz-
ing aggregate.

Highway Maintenance
Among the most frequently cited issues in trans-
portation maintenance are changes in maintenance
management systems; the effectiveness of mainte-
nance contracts; the safety of the traveling public and
roadway workers; workforce recruitment, training,
and retention; advances in winter services; pavement
preservation; decision analyses for fleet management;
and environmental considerations.

Maintenance Management Systems
Transportation agencies have used maintenance
management systems for more than 30 years to
track personnel, equipment, and material costs
associated with maintenance operations. Recent
improvements have incorporated asset condition,
customer input from complaint and survey systems,
workload planning and forecasting, and measuring
and evaluating outcomes. 

Changes in maintenance management technolo-
gies and procedures include the use of laptop and
handheld computers for more efficient data entry,
GPS location information for infrastructure inven-
tory and work activities, and statistical sampling with

a quality assurance program to verify levels of serv-
ice (LOS) within and across jurisdictions.

Maintenance Contracts
Managed outsourcing and area contracts are the pri-
mary types of maintenance agreements. With man-
aged outsourcing—the predominant contracting
method—the DOT identifies when and where work
is to be performed. 

Many agencies, on the other hand, are using area
contracts, typically multiyear, lump-sum agreements
covering most of the maintenance activities in one or
more geographic areas or on a given roadway. The
contractor is responsible for determining when main-
tenance is necessary to maintain a specific LOS;
agency personnel verify compliance by statistical
sampling within a quality assurance program. Several
agencies have expressed the need for the maintenance
community to share information on the effectiveness
of the various types of contracts, including war-
ranties, penalties, snow and ice specifications, and
emergency contracting guidelines.

Work Zone Safety
The safety of the traveling public and roadway work-
ers remains paramount for transportation organiza-
tions. Safety improvement efforts include vehicle
detection and information display technologies,
which provide real-time decision information to driv-
ers in work zones; technologies and procedures to
improve safety in nighttime operations; and truck-
mounted attenuators (portable crash cushions).

The National Work Zone Safety Information
Clearinghouse, a cooperative partnership of the

2
0

0
1
 F

I
E

L
D
 V

I
S

I
T

S

Real-time display in New Jersey promotes safety for
travelers, as well as roadway workers.
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American Road and Transportation Builders Associ-
ation and the Texas Transportation Institute, posts a
website with information on work zone safety.15 Ways
to reduce worker exposure to roadway hazards
include improving the efficiency and effectiveness of
maintenance operations to reduce time on the road-
way and performing maintenance activities on tem-
porarily closed roadway sections.

Personnel
Workforce recruitment, training, and retention con-
tinue to challenge many agencies. Some are hiring
trainees, training to develop skills, and then promot-
ing to entry-level positions. Maintenance of ITS
installations is an area of growing need. One agency
is developing online instructional technologies to
offer courses to a geographically dispersed workforce.
Several agencies report large numbers of vacancies
and difficulty retaining qualified personnel at pay
rates sometimes 25 percent below those for similar
positions in other organizations.

Winter Services
Agencies are adopting the total storm management
approach to winter services, including Road Weather
Information Systems (RWIS), which report road con-
ditions to the public via the Internet and at rest areas;
temperature measurement devices on supervisors’
vehicles; service patrol routes that take advantage of
the characteristics of anti-icing material and proce-
dures; automated anti-icing spray systems on selected
roadway sections and bridge decks; and automatic
bridge deck heating systems. The improved proce-
dures, materials, and equipment under a total storm
management approach can translate into savings in
lives, property, and expenses and can minimize envi-
ronmental impacts. 

One agency has developed a Winter Cost Index
based on traction measurements from observed con-
ditions and on the time needed to restore bare pave-
ment after the end of each event; the index matches
closely with winter expenses. The index communi-
cates cost information and helps in allocating funds
to field units.

Pavement Preservation
Pavement preservation programs are working to
reduce the number of deficient pavements, extend the
useful life of pavements, and provide consistent and
adequate funding for preservation. Improved pave-
ment condition at lower cost is the result of applying
the right treatment at the right time. A successful
transition from a reactive to a preventive pavement

maintenance program requires ongoing educational
efforts and support from all stakeholders, including
DOT management, legislators, roadway users, adja-
cent land owners, and the contracting industry. 

Fleet Management
Fleet management systems should incorporate stan-
dard business decision analysis to determine the cost
of downtime and to perform cost avoidance analyses.
Several agencies saved on equipment purchases by
partnering, and several increased use of performance
specifications and ergonomic features on equipment
to improve productivity. Regional equipment exposi-
tions with manufacturers and agency employees dis-
playing products and inventions are effective ways of
educating and sharing information within the main-
tenance community.

Environmental Issues
Work continues on integrating environmental consid-
erations into maintenance operations and activities,
including winter services, pavement sweepings and
marking materials, facility design, vehicle and equip-
ment maintenance, alternative fuel programs,
stormwater runoff, and environmental awareness train-
ing. Several agencies reported changes in maintenance
activities as a result of implementing environmental
stewardship and have expressed the need for develop-
ing and sharing best management practices.

Highway Operations
Security
Public agencies are taking a new and different look at
the role and responsibilities of traffic operations. The
goal of assuring the safe and efficient movement of
people and goods has gained a different context since
September 11. Many have suggested that the Public
Safety and Homeland Security office should coordi-
nate traffic operations. Some recommend that the
public safety community should assume a greater role
in operating the highway system. Nonetheless, emer-
gency preparedness and homeland security have
become strategic issues that will influence trans-
portation operations.

However, cooperative relationships among many of
the essential players in transportation safety and secu-
rity were already in place before September 11. Most
major urban areas—more than 50 throughout the
United States—have implemented regional programs
for incident management, a planned and coordinated
process to detect and remove highway traffic disrup-
tions and restore capacity as safely and as quickly as
possible. The institutional relationships established
for these incident management programs can provide
a starting point for coordinating and developing mul-15 wzsafety.tamu.edu/.
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tidisciplinary and interagency network operations and
emergency services. (FHWA, AASHTO, and TRB are
cosponsoring a Workshop on Incident Management,
in March 2002 in Irvine, California, to focus on the
roles of emergency services, public safety, and trans-
portation operations agencies.16)

System Data
Accurate, real-time, systemwide transportation infor-
mation is a critical component for operations in safety
and security. Without real-time traffic data, system
operators and travelers are unable to make informed
decisions. Travelers need to decide on travel mode
and route, and traffic managers need to evaluate sys-
tem performance, determine incident location, make
effective decisions on diverting traffic, and implement
major evacuations.

However, real-time transportation data are not gen-
erally available for most highways. Progress has been
limited in deploying the “infostructure.” According to
recent studies, approximately 20 percent of the
nation’s urban freeways and less than 10 percent of
urban arterial roadways have been instrumented for
real-time data collection, and implementation plans
indicate that less than half of the urban freeway sys-
tem will be instrumented by 2010.

Congestion
Although the focus for operations may be on emer-
gency preparedness and homeland security, highway
congestion remains a daily occurrence in all large
metropolitan areas—a source of frustration and agi-
tation for millions of commuters and travelers. Once
an urban problem, congestion affects all areas of the
country. In 1981, 25 percent of urban highways were
classified as congested; by the mid 1990s the propor-
tion had risen to more than 45 percent with more
than 4 billion hours lost to delays in the top 70 met-
ropolitan areas each year. 

The Texas Transportation Institute has reported that
the length of the combined morning and evening peak
travel periods has doubled, from less than three hours
in 1982 to almost six hours today. The time Americans
spend in traffic has increased 236 percent since 1982
and the average annual delay per person has climbed
from 11 hours in 1982 to 36 hours. The estimated
nationwide cost of traffic congestion in time lost and
fuel consumed totals $78 billion per year. Traffic con-
gestion affects millions as well as the economy.

Environmental, land use, political, and budget
constraints hamper the traditional solution, capacity
expansion. Building new roads alone will not lead
the way out. Many transportation leaders are encour-

aging agencies to emphasize also the efficient and
effective management of the roadway network.

Management and Research Agenda
The nation has invested significantly in capital
improvements to the transportation infrastructure,
but the processes, personnel, and equipment for
operating the system have not received comparable
funding increases. The results are inadequate num-
bers of personnel, deficient training, and insuffi-
cient equipment to manage and operate the
highway system.

FHWA, AASHTO, the Institute of Transportation
Engineers (ITE), TRB, and other highway-related
organizations and constituencies have initiated a
National Dialogue on Transportation Operations
(NDTO) to stimulate leadership and support for
operations. NDTO focuses on the need for more effi-
cient management of the highway system, holding
that a critical mission of federal, state, and local agen-
cies should be to optimize system performance to
“meet or exceed customer expectations.” Active
management can ensure public safety, security, and
transportation system reliability. 

TRB, U.S. DOT, AASHTO, ITE, and other organi-
zations have developed a strategic national research
agenda for operations and mobility, identifying major
research theme areas:17

◆ Customers, customer expectations, and cus-
tomer needs;

◆ Maximizing efficiency and minimizing con-
gestion;

◆ Information needs and requirements;

2
0

0
1
 F

I
E

L
D
 V

I
S

I
T

S

Congestion, once only an urban problem, continues to
affect all areas of the country.

17 The final report is posted on TRB’s website (www.TRB. org/).16 www.TRB.org/trb/meetings/.
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◆ Transportation safety;
◆ Environmental impacts;
◆ Intermodal interfaces and efficiency; and
◆ Crosscutting issues.

The development and use of performance meas-
ures to quantify operations activities and to com-
municate the results to decision makers and the
public can help to focus programs, compare projects,
explain results, and improve customer understand-
ing and awareness of the role of operations. NCHRP
Report 446: A Guidebook for Performance-Based
Transportation Planning18 includes a comprehensive
list of performance measures that U.S. transportation
agencies have used, broken down into eight cate-
gories: accessibility, mobility, economic develop-
ment, quality of life, environmental and resource
conservation, safety, operational efficiency, and sys-
tem condition and performance. The report also
describes how to use performance measures in devel-
oping a transportation program.

Other Issues
Ramp metering to improve freeway flow by control-
ling access during congestion has been used in the
United States since the early 1960s. However, in
response to driver complaints, Minneapolis–St. Paul,
Minnesota, recently turned off ramp meters to allow
a state DOT evaluation. The Minnesota DOT field
data analysis indicates that ramp metering is effi-
cient and cost-effective and improves safety, per-
formance, and air quality on the metered freeways.
However, the study notes that the goal of moving
freeway traffic efficiently must be balanced against
public concerns about queue length at ramp meters.19

Road rage and aggressive drivers are terms that
have entered our language to describe driver dissat-
isfaction with congestion and delays. The media,
politicians, and highway agency personnel use the
terms regularly to refer to driver behavior in acci-
dents or altercations. Public agencies are imple-
menting countermeasures, including enforcement
that targets aggressive drivers and roadway design
modifications that calm traffic.

Photo enforcement against red-light running also
has been a frequent news topic as communities have
set up cameras to detect and record violations. Many
citizen and safety groups consider the cameras an
effective deterrent that improves intersection safety.
However, recent court decisions and political and
citizen opponents have noted that in some cases

communities overlooked engineering solutions
before installing cameras. 

Traffic calming also is gaining popularity in the
United States, typically using a variety of physical
features within the roadway to slow drivers and
encourage acceptable behavior. Features commonly
installed include speed humps, chicanes, chokers,
and small traffic circles. Advocates frequently cite
improved safety and quality of life in residential areas;
yet opponents raise concerns about increased
response times for emergency vehicles, hindrances
to snow removal, and potential liability.

Used extensively in other nations, the modern
designed roundabout successfully has replaced sig-
nalized intersections and diamond interchanges in
several areas of the United States. When properly
designed, roundabouts have effectively reduced
delays and improved safety.

The rolling blackouts that affected many west-
coast states in summer 2001 provided an incentive
for rapid deployment of light-emitting diode (LED)
traffic-signal lamp technology. Public agencies are
installing LED devices to conserve energy and reduce
life-cycle costs. The principal benefits are the
reduced power consumption and improved durabil-
ity from solid-state design. In addition, the flexibil-
ity of LEDs allows alternative design of traffic control
devices—for instance, some communities have
implemented pedestrian signals incorporating a
countdown timer to indicate to pedestrians the
amount of time left in the crossing phase. 

In November 2001, TRB released the interactive
CD-ROM edition of the Highway Capacity Manual
(HCM 2000). A companion to the book or a stand-
alone, the CD-ROM offers the complete text and
exhibits of both the metric and U.S. customary
versions of the printed book with the addition of 
step-by-step tutorials, narrated example problems,
explanatory videos, navigation tools, and hyperlinks
between sections of the manual.20

Highway Safety
The highway and traffic safety arena has produced
good news and bad news. The bad news is a slight
increase in fatalities (41,800 in 2000 vs. 41,611 in
1999) on the nation’s roads. For the first time in many
years, the number of vehicle miles traveled decreased
by .1 percent; as a result, the vehicle death rate per
hundred million vehicle miles hovers around 1.55.
The good news is a slight decrease in injuries, from

20 The CD-ROM requires Microsoft Windows. For more
information about HCM 2000 and the HCM 2000 CD-ROM,
visit the TRB Electronic Bookstore (www.TRB.org/trb/
bookstore/) or contact the TRB Business Office (202-334-3213;
email TRBSales@nas.edu).

18 To order via the Internet: www.TRB.org/trb/bookstore/.
19 The Twin Cities Metro Area Ramp Meter Study Final Report
is available on the Minnesota DOT website (www.dot.state.mn.
us/rampmeterstudy/reports.html/).
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120 to 119 per hundred million vehicle miles
(3,236,000 vs. 3,219,000). 

The other good news is an increase in seat belt use
nationwide, from 70 to 73 percent. However, seat belt
use varies by state, with percentages ranging from
the high 40s to high 80s. All levels of government and
private safety organizations are providing a needed
emphasis on infant and child booster seats.

Nonmotorized Modes
Pedestrian and bicycle safety issues are garnering
attention.  Almost 12 percent of highway system fatal-
ities involve pedestrians; safer pedestrian facilities
and operations are needed. 

Facing congestion and mobility problems, states
and local communities are providing walking and bik-
ing facilities; the hope is that people will find these
more convenient, enjoyable, and healthy to use than
automobiles. Planning agencies are increasing involve-
ment in balancing transportation with nonmotorized
modes; for example, New York MPOs sponsored the
Creating Walkable Communities Conference.

Also contributing to the attention are concerns
about personal health—inactivity and obesity are
public health concerns for adults and children, and
walking and bicycling can provide transportation and
health benefits. With the convergence of these moti-
vations, states and communities are fostering pedes-
trian and bicycle modes for improved transportation
safety, more sustainable communities, and personal
health. An NCHRP project recently completed a
Guide for the Planning, Design, and Operation of
Pedestrian Facilities,21 to complement the AASHTO
guide for bicycle facilities; the guidelines comply with
forthcoming access requirements.

In addition to these nonmotorized transportation
improvements, local communities often must improve
the safety of streets before citizens consider getting out
of their cars. Albuquerque’s Safe Streets program has
demonstrated improvements in traffic safety, as well as

a decline in crime against
persons and property. The
program focused enforce-
ment on the most visible
indicators that “no one cares
about traffic safety,” by
adding saturation patrols,
follow-up patrols, freeway
speed enforcement, and
sobriety checkpoints. The
five-year period before the
program had experienced a

51 percent increase in crashes; the program brought
a 12 percent decline in crashes. The severity of
crashes was reduced even more dramatically, with 
18 percent fewer injury crashes and 34 percent fewer
fatal crashes.

Impaired Drivers
The zero tolerance concept was evaluated for blood
alcohol concentration (BAC) in youth in four states.
Maine reduced the permissible BAC level from .02 to
.00; nighttime single vehicle injury (NSVI) involving
drivers under 21 years of age declined 36 percent.
Oregon raised the age for .00 BAC from 18 to 21; the
result was a 40 percent reduction in NSVI crashes.
Florida and Texas recorded changes of up to 5 per-
cent. Increased enforcement of the laws may reduce
these kinds of crashes further.

The cost of the crashes resulting from driving
while impaired—mainly from alcohol—is rarely
appreciated. The National Highway Traffic Safety
Administration has produced and made available on
its website state fact sheets listing costs attributed to
alcohol-related crashes in each state.22

The national fact sheet shows, for example, that
alcohol is a factor in 35 percent of U.S. crashes and
that the cost of these crashes was $110 billion in
1998—$40 billion in actual monetary costs and 
$70 billion in quality-of-life losses. Other people,
governments, and organizations—not the drinking
driver—paid $51 billion of that total cost. Of the
$127 billion in U.S. auto insurance payments, 
16 percent go to settle claims from alcohol-related
crashes. Clearly, strengthening legislation and pro-
grams to reduce drinking-and-driving crashes will
reap cost benefits. 

Helmet Laws
As states repeal motorcycle helmet laws, injuries
and fatalities to riders without helmets have
mounted at the highest rate. Several evaluations—
most recently in Texas and Arkansas—have demon-
strated the safety and cost benefits of legislating
helmet use. After repeal of the law, helmet use rates
fell from more than 97 percent in both states to 
66 percent in Texas and 52 percent in Arkansas.
Head injuries increased from the 18 to 20 percent
range in Arkansas to 23 to 31 percent. Fatalities
increased 31 percent in Texas and 21 percent in
Arkansas, confirming the conclusion of the 1991
General Accounting Office report that “under uni-
versal helmet laws, more states experienced 20 to
40 percent lower fatality rates than during periods
without laws or under limited laws.”
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22 www.nhtsa.dot.gov/injury/alcohol/facts.htm/.

21 NCHRP Project 20-07 (Task 105); AASHTO is publishing the
guide (www.transportation.org/).

Safe Streets program in
Albuquerque,New
Mexico, addresses
issues of crime and
safety.
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Analysis and Planning
Pennsylvania introduced the practice of analyzing
corridors for safety problems 12 years ago, and
FHWA has developed and published manuals for
conducting corridor analyses and safety programs.
Oregon adopted the corridor approach 10 years ago
and reports success, identifying 14 corridors for
crash data analysis and developing multidiscipli-
nary approaches to increasing safety. The state pub-
licly designated the corridors through the media
and on-road signage. All the corridors experienced
reduced crash rates. For example, one route had

recorded 13 fatalities in the 16 months before the
program, but no fatalities in the 4 years afterward. 

Six states—Tennessee, Maryland, Texas, Florida,
Oregon, and Michigan—conducted one- or two-
day Safety Conscious Planning Forums to develop
statewide action plans for adopting safety and secu-
rity criteria in transportation planning, in compli-
ance with a TEA-21 mandate. The forums convened
state safety professionals—from the DOT, motor
carriers, and governor’s highway safety office—with
DOT and MPO transportation planners. Each work-
shop issued a report on the proceedings and the
action steps identified; a summary report and
toolkit based on the six forums will be available in
early 2002 as an electronic TRB Circular.23

Marine and Intermodal
Ports and Waterways
The Marine Transportation System (MTS) initiative
has received increasing support from U.S. DOT Sec-
retary Norman Y. Mineta. The nation’s ports and
waterways also have garnered the attention of the
U.S. Congress, with several legislative proposals and
hearings, particularly on port security and congestion.
Much discussed and debated is the need for a Sea-21
program for the U.S. marine transportation system
infrastructure, similar to TEA-21 and AIR-21 for land
and air transportation, respectively.

Port Security
Although port security was receiving attention before
the events of September 11, the industry and the pub-
lic are concerned about the vulnerabilities and threats
facing the nation’s ports and waterways. Florida has

Oregon’s truck safety corridor has led to a decrease
in the number of crashes.

Break-out session 
during the Florida 
Safety Conscious 
Planning Forum.

23 www.TRB.org (click on Online Documents, then click on
Circulars).
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accelerated funding for enhanced security at 14 deep-
water ports. A recently enacted state law requires the
ports to implement security plans and meet basic
standards for facility security, employee training, and
personnel screening.

Ports throughout the country are working with
federal agencies and local authorities to assess vul-
nerabilities and to coordinate plans and procedures to
reduce threats to and from landside and waterside
operations. Law enforcement agencies at all levels,
with support from the National Guard and a new sea
marshal program, face a formidable task—combating
the terrorist threat while dealing with other respon-
sibilities ranging from preventing cargo crime and
drug trafficking to promoting marine and environ-
mental safety. 

Accommodating Trade Growth
With trade volumes projected to double or triple in
the next 20 years, highways and rail systems will be

strained and many ports will have to accommodate
ever-larger ships and an increasing volume of traffic.
Projects such as the Alameda Corridor in Southern
California; the FAST Corridor in the Seattle-Tacoma,
Washington, area; and the Portway project in New
Jersey are among the major infrastructure projects
under way to speed the flow of freight to and from
major ports. 

To relieve surface congestion, coastwise and inland
waterway alternatives are receiving consideration as
environmentally safe, fuel-efficient, and often less
expensive options. The Coastwise Coalition is pro-
moting services to detour the congested I-95 corridor.
Ports are looking for technological solutions to make
intermodal connections more efficient—reducing
wait times for truckers, increasing productivity and
throughput, enhancing safety, and allowing informa-
tion to flow seamlessly from one system to another. 

Waterside infrastructure improvements are
accommodating growth. Replacement of the naviga-
tion lock on the Industrial Canal in New Orleans,
Louisiana, has begun. The lock now accommodates
only the smallest ships, and barge operators
encounter long delays. 

In Alaska, the Port of Anchorage is undertaking a
$10 million dredging project to improve access to its
terminals, particularly for container traffic. Barge oper-
ators, together with the Alaska Railroad, are investing
in improvements for handling commodities such as
bulk chemicals, heavy equipment, and steel pipe.

The Port Authority of New York and New Jersey
(PANYNJ), which expects cargo volumes to double in
the next decade, has embarked on a multibillion dol-
lar project to dredge harbor channels to 50 feet. The
U.S. Army Corps of Engineers has proposed deepen-
ing the main channel of the Delaware River to 45 feet,
which would benefit the Delaware River port com-
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Port of Palm Beach security measures include use of
fingerprinting badge systems and (below) identification
of truckers.

Construction on Doremus Bridge in New Jersey is
part of Port Authority of New York and New Jersey’s
infrastructure improvement project to speed the flow
of freight.
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plex, particularly the Port of Wilmington, a major
economic generator for the state. The Great Lakes
Region is debating investment in widening and deep-
ening Seaway locks and channels, modernizing the
infrastructure, and upgrading port facilities on the
Great Lakes–Seaway System, to accommodate larger
ships and attract new services. 

Controversy over enlarging the locks on the Upper
Mississippi River–Illinois Waterway led the Depart-
ment of the Army to request a National Research
Council review.24 If river traffic continues to increase,
so will congestion; the result will be higher shipping
costs and less ability to compete in world markets.
However, lock extensions are a major investment
with environmental consequences; more work
remains before the final decisions.

Port Initiatives
Gulf Region developments include a proposed ship-
barge transfer facility to be built near the mouth of the
Mississippi River by a private company, and the pro-
posed Millennium Port, which Louisiana hopes will
capture a greater share of Latin American trade.

Alabama offers a corporate income tax credit to
spur investment in port facilities. This complements
the “Amendment One” funding package of $100 mil-
lion earmarked for revitalizing the Alabama State
Docks at Mobile, including a new metals cargo ter-
minal, upgrades of rail track and interchanges, and a
new container terminal.

In Florida, the Port of Tampa has opened a new
container terminal, part of a three-year capital
improvement program that includes cruise facilities
and improvements to bulk and cold storage facilities.
Port Manatee is the staging area for a major under-
water pipeline project, which will produce revenues
to support expansion of the cargo facilities.

Complementing the PANYNJ dredging project are
plans to expand and relocate rail facilities and ser-
vices, as well as build a new intermodal facility. The
agency is implementing the Port Inland Distribution
Network to move containers quickly out of port facil-
ities via barge or rail to regional distribution centers,
then by truck to the final destinations.

The North Carolina State Ports Authority
(NCSPA) has entered into a joint venture with a pri-
vate firm for a new grain facility to handle import and
export cargo. NCSPA has issued “special user” bonds
to finance the facility. 

At the Port of Savannah, Georgia, the first phase
of the James D. Mason Intermodal Cargo Transport
Facility (ICTF) opened in June, able to handle three

unit trains per week. One of several facilities that the
Georgia Ports Authority is developing, ICTF will han-
dle five unit trains per week when completed.

On the West Coast, the Port of Oakland, Califor-
nia, has embarked on its Vision 2000 for major infra-
structure projects, including the 150-acre Joint
Intermodal Terminal (JIT) on former Navy property.
The JIT will consolidate rail traffic and provide direct,
near-dock, mainline access for the Union Pacific and
Burlington Northern.

The Ports of Seattle and Tacoma also are focusing
on intermodal connections. The Port of Seattle has
formed a Cargo Terminals Group to explore ways to

24 Inland Navigation System Planning: The Upper Mississippi River-
Illinois Waterway. www.nap.edu/catalog/10072. html/.

Port of Savannah, Georgia, includes the James D. Mason
Intermodal Cargo Transport Facility, which currently is
able to handle three unit trains per week and will
expand to five.

Vision 2000 program at Port of Oakland, California,
includes newly completed Hanjin Terminal; facilities
currently under construction include 150-acre
container facility, 88-acre Joint Intermodal Terminal,
and 110-acre Union Pacific Railroad rail terminal.
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improve service to customers and integrate cargo
services. To manage train traffic in and out of the
port, Tacoma has set up a virtual coordination cen-
ter using an array of communications technology. 

Several ports throughout the country—particu-
larly smaller ports—are creating niche opportunities
for specialized-product and smaller carriers. For
example, the Port of Everett, Washington, serves a
carrier that transports oversized containers of aircraft
components between Japan and the United States.

Container Overload
Empty freight containers—the result of trade imbal-
ances between the United States and partners in Asia
and Europe—are an increasing problem at ports and
inland points and are contributing to freight conges-
tion. PANYNJ estimates that almost two containers
enter the port for every one shipped out. Once emp-
tied, containers often go into storage; containers can
be seen stacked eight high at one facility in an indus-
trial area near the New Jersey Turnpike. 

Ordinances to limit the size and height of facilities
close to residential areas or in areas where land is
becoming desirable for other uses—and therefore
more expensive—are common. Containers from
Charleston, South Carolina, are moved to North
Charleston, and stacked high opposite residential
neighborhoods for miles, increasing concern about
safety hazards. 

An ordinance proposed in Chicago last year would
have restricted the way containers are stacked and
would have imposed regulations and licensing fees on
intermodal yards. In response, the intermodal indus-
try worked with the community to develop a com-
promise. 

The Virginia Port Authority, with the cooperation
of marine terminals, has implemented an “empty con-
tainer benchmark.” However, the problem of how

and where to store empty containers is likely to
increase as fast as solutions can be found.

Information Technology
Ports are investing in information technology; for
example, the Jacksonville (Florida) Port Authority is
spending $7 million on an information technology
master plan to collect and share information on ter-
minal operations with its tenants. PANYNJ has
launched FIRST (Freight Information Real-Time Sys-
tem for Transport), an online information sharing
program for port users. 

Efforts also are under way to provide mariners
with critical up-to-date information on tide, current,
and weather conditions through the Physical Oceano-
graphic Real-Time System (PORTS), developed by
the National Oceanic and Atmospheric Administra-
tion. The Maritime Exchange and Delaware River
Port Authority are among the most recent to agree to
fund and operate PORTS, strengthening the Delaware
River and Bay region for ocean shipping technology
and automation.

Ferry Transportation 
On September 11, ferries and other marine craft—
such as dinner boats, tugboats, and small private ves-
sels—played a major role in evacuating people from
lower Manhattan. Ferries once again proved to be
vital components in emergency response. N.Y. Water-
ways ferries served as waterborne ambulances, car-
rying injured firefighters across the Hudson River.
(Another vessel, Navy hospital ship USNS Comfort,
berthed in lower Manhattan to provide short-term
lodging and services for police, fire fighters, and dis-
aster recovery personnel.)

This past year, funding requests to the Ferry Boat
Discretionary (FBD) Program—created under ISTEA
and continued under TEA-21—far exceeded the
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Virtual coordination center manages traffic using array of communication technologies at Intermodal Yard at Port
of Tacoma,Washington.
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funds available. In FY 2001, 22 states and Puerto Rico
submitted proposals for 53 projects with a total price
tag of $75.6 million—but only $14.7 million in dis-
cretionary funding was available. 

Among the states receiving funds were Rhode
Island, which implemented high-speed ferry services
between Providence and Newport; and Georgia,
which combined FBD funds with other federal, state,
and local sources to launch a water taxi service
between Savannah and Hutchinson Island. The
Erie–Western Pennsylvania Port Authority received
$3 million in state funds for construction of a new
cruise and ferry terminal on the Erie Bayfront, facili-
tating plans for a passenger-and-automobile ferry to
Canada.

Illinois has received a new ferry to cross the Illi-
nois River between Grafton and Brussels Township in
Calhoun County. Moved by a towboat, the ferry barge
can carry 24 cars, as well as two legal-highway-limit
trailer rigs or the equivalent. 

The St. Johns Ferry, which crosses the St. Johns
River between Mayport and Fort George Island,
Florida, experienced a revival through privatization
and $8 million in Florida DOT and federal funding.
The service saves 44 miles on a round-trip in city
traffic, enhances tourism, and is convenient for com-
muters.

In other markets, new high-speed ferries are com-
peting with traditional ferry services. In Rhode Island,
the high-speed vessels move passengers to Block
Island in half the time of traditional ferries. In Cali-
fornia, high-speed vessels cut the transit time between
Long Beach and Catalina Island to less than one hour.
Fast ferries also are serving routes in Massachusetts
and in New York between Long Island and Wall
Street.

Other states receiving FBD funds for projects rang-
ing from new vessels to terminals and landing ramps
include Alabama, Connecticut, Delaware, Hawaii,
Iowa, Kentucky, Maine, Michigan, Missouri, Mon-
tana, North Carolina, Ohio, Oregon, Texas, Utah, Vir-
ginia, Washington, West Virginia, and Wisconsin. 

Freight Intermodalism
In February 2000, TRB hosted a national conference
on Global Intermodal Freight: State of Readiness for
the 21st Century in Long Beach, California. Partici-
pants assessed how far the nation has come in
addressing the findings and recommendations of the
National Commission on Intermodal Transportation.
U.S. DOT highlighted its various agencies’ efforts to
improve intermodal connections. Shippers presented
needs and requirements, and carriers discussed service
and facility advances; state and local agencies show-
cased projects and initiatives, focusing on public–

private partnerships and financing options.25 A tour
of the Alameda Corridor route, as well as waterside
tours of the Ports of Los Angeles and Long Beach,
offered first-hand evidence of the intermodal con-
nections needed for efficient freight and passenger
movement.

Intermodal connections for freight range from
road and rail access routes to state-of-the-art cargo-
handling equipment and communications technol-
ogy to maximize throughput and minimize
transloading times and costs. Landside infrastructure
planning and investments must ensure that access to
ports, waterways, and airports is sufficient to sustain
current and projected traffic and operations for freight
as well as passengers. 

State and local agencies have undertaken many
intermodal projects, some in partnership with the
private sector. In July 2000, New Jersey broke ground
on the Portway International–Intermodal Corridor
program to improve freight movement at the airport-
seaport complex in Newark and Elizabeth. 

In Houston, Burlington Northern and Santa Fe
Railway Co. (BNSF) has introduced new direct inter-
modal container service to Barbours Cut Terminal.
With support from the Houston–Galveston Area
Council and Texas DOT, the Houston Port Authority
used matching funds to build the facility, which will
reduce truck emissions and congestion. 

In Pennsylvania, Norfolk Southern has opened
the new Rutherford Intermodal Terminal near Har-
risburg. Originally a Reading Railroad switching yard,

25 Conference Proceedings 25: Global Intermodal Freight: 
State of Readiness for the 21st Century. www.TRB.org/
trb/bookstore/.

Portway International–
Intermodal corridor in
Newark and Elizabeth,
New Jersey.
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the facility is at the junction of six routes and will
serve intermodal traffic to and from the north and
south—primarily domestic freight—as well as from
the east and west—primarily Asian imports on the
land-bridge route across the United States. 

In Illinois, a portion of the Joliet Arsenal was trans-
ferred from the U.S. Army for the development of the
Deer Run Industrial Park. Adjacent to the park, BNSF
plans to build a full-service intermodal terminal, con-
tainer railyard, and automotive facility. Illinois DOT
will provide an estimated $50 million to upgrade area
roads, bridges, and other components for the project. 

Another former military facility, Rickenbacker
International Airport in Columbus, Ohio, is adding
two new cargo facilities to expand its role as an inter-
national distribution center. In Denver, Colorado,
backers are promoting the Transport Project at Front
Range Airport, which offers access to Union Pacific
rail lines and interstate truck routes—a multimodal
project similar to the Alliance project near Dallas,
Texas.

Many state and local officials recognize the need for
cooperation, coordination, timely decision making,
and action to improve transportation system effi-
ciency; ensuring an integrated multimodal trans-
portation system to meet the needs of users and the
expectations of the public is a shared responsibility.

E-Commerce
E-commerce poses challenges for public-sector plan-
ners and decision makers, military transportation and
logistics personnel, and the commercial freight trans-
portation and logistics sectors. In the public and pri-
vate sectors, as well as the military, demand is
increasing for fast, reliable tracking of freight ship-
ments across all transport modes. 

Real-time information on shipments from origin
to destination, both domestically and internation-
ally, is essential to the new logistics and to market

competitiveness. The impact of e-commerce on
personal travel also demands attention from public
sector planning officials.

Rail
Economics
Class I freight railroads set volume records for ton-
miles, tonnage, and intermodal traffic in 2000. Class I
ton-miles rose by 2.3 percent to 1.47 trillion, up from
1.43 trillion in 1999. Rail tons reached 1.74 billion, up
from 1.72 billion in 1999, as increases in coal, primary
metal products, and metallic ores (among other com-
modity groups) more than offset declines in farm and
lumber products. U.S. railroads hauled 
9.2 million intermodal trailers and containers in 2000.
Intermodal traffic now accounts for approximately 
20 percent of Class I revenue, second only to coal. 

Despite traffic gains in 2000, railroads faced finan-
cial challenges. Class I freight revenue rose to $33.1
billion in 2000—a 1.2 percent increase, but less than
the growth in tonnage and the rate of inflation. More-
over, even though railroads continued to increase effi-
ciency in 2000 (fuel efficiency, locomotive and
employee productivity, and traffic density all showed
gains), traffic growth and cost increases caused the
railroads to incur record operating expenses. 

Diesel fuel prices were the source of a substantial
portion of the cost increases in 2000. Overall, the
average price per gallon of railroad fuel rose from 
55 cents in 1999 to 87 cents in 2000, a 58 percent
increase that added $1.2 billion to annual expenses.
Class I railroads consume about 3.7 billion gallons of
diesel fuel per year.

The increased expenses drove Class I net income
down from $3.0 billion in 1999 to $2.5 billion in 2000.
Overall revenue per ton mile (a useful surrogate for
rail rates) continued its two-decade decline, falling to
2.26 cents. Since deregulation in 1981, revenue per
ton-mile has fallen by 29 percent in current dollars and
by 59 percent in inflation-adjusted terms, saving rail
customers billions of dollars per year.

The service requirements of rail customers are
increasingly stringent. Railroads have added new serv-
ices and enhancements such as on-time guarantees,
express carload service for perishables, and rapid run-
through service that avoids congested rail yards. Most
major railroads also offer comprehensive web-based car
ordering, car tracing, pricing, and billing capabilities.

Freight Rail
Freight railroading is capital intensive. Unlike other
transportation modes, railroads operate almost exclu-
sively on privately owned rights-of-way, and massive
expenditures are needed to maintain plant and equip-
ment, upgrade facilities, and expand capacity. Class I

2
0

0
1
 F

I
E

L
D
 V

I
S

I
T

S

U.S. Customs uses electronic systems to process
cargo, aircraft, and other vessels entering and exiting
the United States.
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capital expenditures, which totaled $6.1 billion in
2000, typically account for some 20 percent of indus-
try revenues, far more than in other industries—in the
manufacturing sector, for example, capital expendi-
tures account for less than 4 percent of revenues. In
addition, railroads spend $11 billion to $12 billion
per year on repair and maintenance of infrastructure
and equipment. 

The economic slowdown—especially in the man-
ufacturing sector—affected freight railroad traffic in
2001. In the first nine months, traffic levels were
down in most commodity categories, with significant
declines in metallic ores and metals (reflecting the
severe downturn in the U.S. steel sector), motor vehi-
cles and equipment, and chemicals. Coal traffic, how-
ever, rose more than 5 percent; the most important
commodity carried by U.S. freight railroads, coal
accounted for some 44 percent of rail tonnage and 
21 percent of rail revenue in 2000.

Passenger Rail
In 2000, freight railroads continued to work cooper-
atively with passenger rail authorities on using
freight-owned track to extend passenger rail service.
Freight railroads recognize the public benefits of pas-
senger service and have accommodated shared-track
operations under mutually beneficial agreements.

Many states and groups of states are improving
passenger rail services—including commuter, inter-

city, and incremental high-speed services. Most oper-
ate on or are planned for freight-owned lines; how-
ever, a constitutional amendment in Florida calls for
an intrastate high-speed rail system on dedicated
lines. In 2001, the Florida legislature created a High-
Speed Rail Authority to plan and develop the system.

Virginia’s plans for high-speed rail service between
Richmond and Washington, D.C., would use a freight
line with the addition of a third mainline track in an
incremental program over the next 6 to 10 years.
Under the Midwest Regional Rail Initiative nine states
are updating an implementation plan for a 3,000-
mile high-speed rail system, with Chicago as the hub.
California is investing in rail infrastructure and rolling
stock for its incremental high-speed rail program.
Similarly, Washington State has invested in passenger
train equipment to extend service to the Cascade Cor-
ridor in partnership with Oregon, Amtrak, and the
freight railroads.

Supporting state efforts to improve intercity pas-
senger rail, the Federal Railroad Administration is
engaged in projects to develop a nonelectric locomo-
tive, improve train control systems, and develop tech-
nologies to reduce grade-crossing hazards. Amtrak’s
high-speed Acela Express service has contributed to
increases in ridership in the Northeast Corridor.
Nonetheless, Amtrak faces financial challenges sys-
temwide; pending legislation may offer some relief. 

To preserve rail service for many communities and
to stimulate economic development, many states are
investing in shortline and regional freight railroads to
act as feeders to Class I carriers. For example, Penn-
sylvania DOT awarded $7 million for 42 projects
throughout the state that include construction, main-
tenance, repair, and rehabilitation of rail lines, rail
sidings, and grade crossings. Many states have grant
and loan programs for similar purposes.

Transit
Transit flourished in 2001, with significant improve-
ments in ridership, service, equipment, technology,
research, and funding. Until September 11, the two
fundamental tenets of transit had been mobility and
safety. Now the need for security—as a subset of
safety—daily affects mobility and the provision of
transit.

September 11 Repercussions 
In New York City and Washington, D.C., transit
employees acted heroically and provided leadership
on September 11. PATH rerouted or stopped trains
heading to the World Trade Center (WTC) from New
Jersey. Several trains already at the WTC or nearby
were moved quickly away to New Jersey. This crisis
decision making saved many lives.

Despite decreasing levels of rail traffic in most
commodity categories, coal traffic rose more than 
5 percent in 2001.
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NYCT must cope with damaged tunnels, stations,
and infrastructure on the WTC No. 1 and No. 9 sub-
way lines, which must be rebuilt. Quick decision
making rerouted trains and bus service away from the
WTC area, and within days the rest of Manhattan
was moving again.

On September 11, Metrorail in Washington, D.C.,
evacuated downtown workers expeditiously, as soon
as the magnitude of the terrorist threat became clear.
Since then, transit providers nationwide have oper-
ated with uncertainty—learning to expect the unex-
pected. Major transit systems have experienced
hoaxes, copycat scares, and jittery, fearful riders.
Almost every event requires serious treatment, dis-
rupting service and possibly calling for hazardous
materials response teams. Solidifying the transit infra-
structure and increasing the level of security may
require budget reallocation.

Ridership
The good news for transit before September 11
included an overall transit ridership increase of 
2.93 percent as of the second quarter of 2001. Rider-
ship on heavy rail, bus, and demand response vehi-
cles increased 4.87 percent, 1.87 percent, and 7.99
percent, respectively. Although TEA-21 expires Sep-
tember 30, 2003, established funding levels are
expected to be renewed or raised.

Bus Rapid Transit
Bus transit is undergoing a renaissance in service,
equipment, fuels, and technology. Demonstrations of
bus rapid transit (BRT)—an express form of service
on exclusive rights-of-way or on arterials with signal
preemption—are under way through the Federal
Transit Administration (FTA) in Boston, Massachu-
setts; Charlotte, North Carolina; Cleveland, Ohio;
Dulles Corridor, Virginia; Eugene, Oregon; Hartford,
Connecticut; Honolulu, Hawaii; Miami, Florida; San
Juan, Puerto Rico; and Santa Clara, California. Other

cities are participating in the FTA program by demon-
strating aspects of BRT: Albany, New York; Chicago,
Illinois; Los Angeles, California; Louisville, Kentucky;
Montgomery County, Maryland; Alameda and Con-
tra Costa, California; and Pittsburgh, Pennsylvania. 

The TRB Committee on Bus Transit Systems
(A1E01) conducted a Conference on Bus Rapid Tran-
sit in Pittsburgh, August 12–14, 2001, cosponsored
by FTA, the American Public Transportation Associ-
ation, and the Port Authority of Allegheny County.
New bus equipment, alternative fuels, passenger
information systems, and ITS technology offer
improvements in service reliability, customer service,
and safety. Pittsburgh is testing ITS collision avoid-
ance systems for its buses.

Rail Transit 
Rail transit is changing too. Heavy rail systems are
rehabilitating infrastructure and expanding in some
areas; Boston, Chicago, and New York are making
infrastructure improvements to older parts of the sys-
tems. Commuter rail expansion is under considera-
tion in Chicago and Northern Indiana and in Los
Angeles, San Diego, and San Francisco, California.
New service has been approved for the North Star
route in Minneapolis, Minnesota, and South Florida
is double-tracking—adding a second track and
upgrading—along 44 miles.

Light rail transit (LRT) is maturing even as new
services start up. The Dallas, Texas, system has grown
rapidly and loaned vehicles to Salt Lake City, Utah, for
the 2002 Winter Olympics. Salt Lake City’s East-West
Connection line opened for the event. Cordless LRT
vehicles—using either diesel or electric technology—
will debut on the Camden-Trenton, New Jersey line.
New starts are under way in Minneapolis (Hiawatha
Line); Houston, Texas; and Phoenix, Arizona. 

Other Issues
More communities are addressing difficult planning
and investment choices: light rail, BRT, or high-
occupancy vehicle facility? Transit must grapple with
a variety of questions, such as how to coordinate tran-
sit with the school bus fleet; what fuel propulsion
technologies to choose; and how to improve service
for disabled riders under the Americans with
Disabilities Act. 

The aging population requires more paratransit,
nonfixed route services, and rural public and intercity
bus transportation. Getting workers to jobs also
entails targeted transit services. But many transit
employees are retiring in the next five years, and
many agencies will confront these decisions—
and the pressing issues of security—with fewer staff
and less institutional knowledge and memory.
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Utah’s TRAX University line—which opened in
December 2001—provided service to the 2002
Olympic Games in Salt Lake City
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