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January 22, 2007

The Honorable Nancy Pelosi
Speaker of the House of Representatives
Washington, DC 20515

Dear Madam Speaker:

The enclosed “2006 Status of the Nation's Highways, Bridges and Transit: Conditions
and Performance” report (C&P report) is submitted in accordance with the requirements
of Section 502(h) of Title 23, United States Code (U.S.C.), and Section 308(e) of Title
49, U.S.C. The report provides Congress with an objective appraisal of highway, bridge,
and transit physical conditions, operational performance, and future investment
requirements.

This report offers comprehensive, factual background information to support the
development and evaluation of legislative and program options at all levels of
government. It also serves as a primary source of information for national and
international news media, transportation associations, and industry. This report
consolidates conditions, performance, and financial data provided by States, local
governments, and transit operators to provide a national level summary. Some of these
data are available through the Department’s regular statistical publications. The future
investment requirements analyses are developed specifically for this document and
provide national level projections only.

Since this edition of the C&P report is based primarily on data through the year 2004, it
does not reflect any effects of the Safe, Accountable, Flexible, Efficient Transportation
Equity Act: A Legacy for Users (SAFETEA-LU). This edition does provide evidence of
the impact that funding under the Transportation Equity Act for the 21st Century
(TEA-21) has had on the highway and transit system. Significant increases in Federal
assistance, combined with large increases in State and local investment, have led to
significant transportation improvements. However, significant challenges remain. While
highway conditions have improved overall, this improvement was uneven across all
functional systems. Highway operational performance, as measured by congestion, has
worsened throughout the country. The average condition of all transit assets is estimated
to be close to “good,” and bus and rail vehicle conditions have improved slightly.
However, as passenger travel has increased on rail modes in recent years, average speeds
have fallen. Average vehicle utilization has fallen for most transit modes. This report
includes a series of scenarios that estimate the investment from all sources that would be
required to address some of these challenges, and to increase the benefits of the highway
and transit systems to society and our economy.
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The Department of Transportation’s National Strategy to Reduce Congestion on
America’s Transportation Network provides a blueprint for Federal, State and local
officials to follow in addressing critical operational performance issues. Several of the
topics identified in the plan are also discussed in this report, including highway
operations strategies and intelligent transportation systems; congestion pricing; and
initiatives to reduce or remove barriers to private sector investment in the construction,
ownership and operation of transportation infrastructure, and to encourage formation of
public-private partnerships.

The Department’s plan includes six areas of emphasis, five of which deal with surface
transportation. The first of these is relieving urban congestion. The Department will
seek to enter Urban Partnership Agreements with selected cities that will commit to
implementing new pricing initiatives, creating or expanding express bus services,
working with employers to expand telecommuting and flex-scheduling programs, and
expediting the completion of highway capacity projects aimed at congestion bottlenecks.

The plan will unleash private sector resources by reducing or removing barriers to
private sector investment in transportation infrastructure. The Department will develop
an organized effort to encourage States to enact legislation enabling agreements with the
private sector. We will conduct outreach and education to overcome institutional
resistance to reform, and will utilize existing Federal program authorities to encourage
the formation of public-private partnerships.

The Department will promote operational and technological improvements that
increase information dissemination and incident response capabilities. We will
encourage States to use their Federal-aid highway funds to improve operational
performance by providing better real-time traffic information to system users. We will
emphasize congestion reduction technologies in the Intelligent Transportation Systems
program, and promote best practices to improve incident and intersection management.

The Department will establish a “Corridors of the Future” competition. The
competition will select 3 to 5 multi-state, multi-use major growth corridors in need of
long-term investment. We will also convene a multi-state process to advance project
development and seek alternative financial opportunities, and will fast-track major
congestion-reducing corridor projects that received funding in SAFETEA-LU.

Finally, the Department will target major freight bottlenecks and expand freight
policy outreach. The existing Gateway Team in Southern California will be transformed
to convene the region’s freight stakeholder community to forge consensus on immediate
and longer term solutions. We will conduct a series of “CEO Summits™ to engage
shippers from multiple sectors, structured around the Department’s National Freight
Policy Framework. We will also establish a DHS-DOT border congestion team to
prioritize operational and infrastructure improvements at the Nation’s most congested
border crossings.
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An identical letter has been sent to the President of the Senate, and the Senate Committee
on Environment and Public Works, the Senate Committee on Banking, Housing, and
Urban Affairs and the House Committee on Transportation and Infrastructure.

Sincerely yours,

Ve A [t

Mary E. Peters

Enclosure
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Introduction

This is the seventh in a series of combined documents prepared by the Department of Transportation to
satisfy requirements for reports to Congress on the condition, performance, and future capital investment
needs of the Nation’s highway and transit systems. This report incorporates highway, bridge, and transit
information required by Section 502(h) of Title 23, United States Code (U.S.C.), as well as transit system
information required by Section 308(e) of Title 49, U.S.C. Beginning in 1993, the Department combined
two separate existing report series that covered highways and transit to form this report series. Prior to this,
11 reports had been issued on the condition and performance of the Nation’s highway systems, starting

in 1968. Five separate reports on the Nation’s transit systems” performance and conditions were issued
beginning in 1984.

This 2006 Status of the Nations Highways, Bridges, and Transit: Conditions and Performance report to
Congress (C&P report) draws primarily on 2004 data. The 2004 C&P report, transmitted February 16,
20006, was based primarily on 2002 data.

Report Purpose

This document is intended to provide decision makers with an objective appraisal of the physical conditions,
operational performance, and financing mechanisms of highways, bridges, and transit systems based both
on the current state of these systems and on the projected future state of these systems under a set of
alternative future investment scenarios. This report offers a comprehensive, factual background to support
the development and evaluation of legislative, program, and budget options at all levels of government. It
also serves as a primary source of information for national and international news media, transportation
associations, and industry.

This C&P report consolidates conditions, performance, and financial data provided by States, local
governments, and mass transit operators to provide a national-level summary. Some of the underlying
data are available through the Department’s regular statistical publications. The future investment scenario
analyses are developed specifically for this report and provide national-level projections only.

Report Organization

The report begins with a Highlights section that lists key findings, focusing mainly on changes in various
indicators since 1997, the last year prior to the enactment of the Transportation Equity Act for the 21+
Century (TEA-21), which authorized Federal highway and transit funding for the period 1998 through
2003. This is followed by an Executive Summary that highlights the key findings in each individual chapter.
These sections will also be distributed as a separate stand-alone summary document.

The main body of the report is organized into four major sections. Part I, “Description of Current System,”
and Part II, “Investment/Performance Analysis,” include the core analyses of the report. Parts I and II
correspond to the first 10 chapters of the 2004 edition. Chapters 2 through 10 begin with a combined
summary of highway and transit issues, followed by separate sections discussing highways and transit in
more detail. This structure is intended to accommodate report users who want a multimodal perspective, as
well as those who may primarily be interested in only one of the two modes.
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The core retrospective analyses of the report are contained in the six chapters in Part I.

e Chapter 1 discusses the role of highways and transit.

e Chapter 2 describes recent trends in highway, bridge, and transit system characteristics.

e Chapter 3 depicts the current physical conditions of highways, bridges, and transit systems.
e Chapter 4 describes the current operational performance of highways and transit systems.

e Chapter 5 discusses issues relating to the safety performance of highways and transit.

e Chapter 6 outlines highway and transit revenue sources and expenditure patterns for all levels of
government.

The four chapters in Part II contain the core prospective analyses of the report. The Introduction to Part II
provides critical background information and caveats that should be considered while interpreting the
findings presented in Chapters 7 through 10.

e Chapter 7 projects future highway, bridge, and transit capital investment under certain defined
scenarios.

e Chapter 8 relates the scenario estimates presented in Chapter 7 to the current levels of capital
investment for highways, bridges, and transit presented in Chapter 6.

e Chapter 9 describes the impacts that past investment has had on the conditions and operational
performance of highways, bridges, and transit systems and predicts the impacts that different levels of
investment would have.

e Chapter 10 discusses how the future highway and transit investment scenarios presented in Chapter 7
would be affected by changing the assumptions about travel growth, financing mechanisms, and other
key variables.

Part III, “Special Topics,” explores further some topics related to the primary analyses in the earlier sections
of the report. Some of these chapters reflect recurring themes that have been discussed in previous editions
of the C&P report, while others address new topics of particular interest that will be included in this edition
only.

e Chapter 11 discusses the current condition and performance of the Interstate system and projects the
future state of this system under alternative future investment scenarios.

e Chapter 12 provides comparable information for the National Highway System (NHS).

e Chapter 13 highlights several innovative finance techniques and strategies that are specifically designed
to supplement the traditional highway and transit financing sources identified in Chapter 6.

e Chapter 14 discusses the role of freight transportation and identifies investment/performance issues
specific to the freight area.

e Chapter 15 discusses the potential for operations strategies to address the congestion problems identified

in Chapter 4.
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Part IV, “Afterword: A View to the Future,” identifies potential areas for improvement in the data and
analytical tools used to produce the analyses contained in this report, and describes ongoing research
activities.

The report also contains three technical appendices that describe the investment/performance methodologies
used in the report for highways, bridges, and transit.

In assessing recent trends, different parts of this report focus on different time intervals; for example, the
Highlights section generally compares 2004 statistics with those for 1997, the last year preceding the

6 years for which Federal highway and transit funding was authorized by the Transportation Equity Act for
the 21st Century (TEA-21). The Summary sections at the beginning of Chapters 2 through 8 compare
2004 statistics with those for 2002 presented in the last edition of the C&P report. Within the main body
of the chapters, many exhibits present statistics for the primary data year reflected in the last five C&P
reports (1995, 1997, 2000, 2002, 2004). Other exhibits cover a longer period of time, depending on data
availability and years of significance for particular data series. The choice of years for particular comparisons
is intended to highlight interesting trends, rather than to manipulate the appearance of any particular
indicator in a positive or negative way.

Highway Data Sources

Highway conditions and performance data are derived from the Highway Performance Monitoring System
(HPMS), a cooperative data/analytical effort dating from the late-1970s that involves the Federal Highway
Administration (FHWA) and State and local governments. The HPMS includes a statistically drawn sample
of over 100,000 highway sections containing data on current physical and operating characteristics, as

well as projections of future travel growth on a section-by-section basis. All HPMS data are provided to
FHWA through State departments of transportation from existing State or local government databases or
transportation plans and programs, including those of metropolitan planning organizations (MPOs).

The HPMS data are collected in accordance with the Highway Performance Monitoring System Field Manual
for the Continuing Analytical and Statistical Data Base. This document is designed to create a uniform and
consistent database by providing standardized collection, coding, and reporting instructions for the various
data items. The FHWA reviews the State-reported HPMS data for completeness, consistency, and adherence
to reporting guidelines. Where necessary, and with close State cooperation, data may be adjusted to improve
uniformity. The HPMS data also serve as a critical input to other studies that are cited in various parts

of this report, such as the Texas Transportation Institute’s 2005 Urban Mobility Report and a 2005 report
commissioned by the FHWA, An Initial Assessment of Freight Bottlenecks on Highways.

State and local finance data are derived from the financial reports provided by the States to FHWA in
accordance with A Guide to Reporting Highway Statistics. These are the same data used in compiling the
annual Highway Statistics report. The FHWA adjusts these data to improve completeness, consistency,
and uniformity. Highway safety performance data are drawn from the Fatality Analysis Reporting System
(FARS).
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Bridge Data Sources

Bridge inventory and inspection data are obtained from the National Bridge Inventory (NBI) collected
annually by the FHWA. The NBI contains information from all bridges covered by the National Bridge
Inspection Standards (23 CFR 650) located on public roads throughout the United States and Puerto
Rico. For each bridge, inventory information is collected documenting the descriptive identification
data, functional characteristics, structural design types and materials, location, age and service, geometric
characteristics, navigation data, and functional classifications. Conditions information is recorded
documenting the inspectors’ evaluations of the primary components of a bridge, such as the deck,
superstructure, and substructure. In general, bridges are inspected once every two years, although bridges
with higher risks are inspected more frequently and certain low-risk bridges are inspected less frequently.
The inspection frequency and last inspection date are recorded within the database. The archival NBI
data sets represent the most comprehensive uniform source of information available on the conditions and
performance of bridges located on public roads throughout the United States.

Transit Data Sources

Transit data are derived from the National Transit Database (NTD). (This information was formerly
known as Section 15 data.) The NTD includes detailed summaries of financial and operating information
provided to the Federal Transit Administration (FTA) by the Nation’s transit agencies. The NTD provides
information needed for planning public transportation services and investment strategies. The information
from the NTD on transit fleets and facilities is supplemented with information collected directly from
transit operators in order to provide a more complete picture of the Nation’s total transit infrastructure.

Other Data Sources

Other data sources are also used in the special topics and supplemental analyses sections of the report. For
example, the Nationwide Household Travel Survey (NHTS) provides information on the characteristics,
volume, and proportion of passenger travel across all modes of transportation. Transit user characteristics
and system benefits are based on customer survey statistics collected by the Transit Performance Monitoring
System (TPMS). Information on freight activity is collected by the Census Bureau through the Commodity
Flow Survey (CFS) and the Vehicle Inventory and Use Survey (VIUS) and merged with other data in
FHWA’s Freight Analysis Framework (FAF).

Investment/Performance Analytical Procedures

The earliest versions of the reports in this combined series relied exclusively on engineering-based estimates
for future investment/performance analysis, which considered only the costs of transportation agencies. This
philosophy failed to adequately consider another critical dimension of transportation programs: the impacts
of transportation investments on the costs incurred by the users of the transportation system. Executive
Order 12893, Principles for Federal Infrastructure Investments, dated January 1994, directs each executive
department and agency with infrastructure responsibilities to base investments on “...systematic analysis

of expected benefits and costs, including both quantitative and qualitative measures....” To address the
deficiencies in earlier versions of this report and to meet the challenge of this executive order, new analysis
approaches have been developed. The analytical tools now used in this report have added an economic
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overlay to the development of future investment scenarios. These newer tools use benefit-cost analysis
to minimize the combination of capital investment and user costs to achieve different levels of highway
performance.

The highway investment scenarios presented in this report are developed in part from the Highway
Economic Requirements System (HERS), which uses marginal benefit-cost analysis to optimize highway
investment. The HERS model quantifies user, agency, and societal costs for various types and combinations
of improvements, including travel time, vehicle operating, safety, capital, maintenance, and emissions costs.

Bridge investment scenario estimates were developed from the National Bridge Investment Analysis System
(NBIAS) model, which was used for the first time in the 2002 edition of the C&P report. Unlike previous
bridge models (and similar to HERS), NBIAS incorporates benefit-cost analysis into the bridge investment/
performance evaluation.

The transit investment analysis is based on the Transit Economic Requirements Model (TERM). The
TERM consolidates older engineering-based evaluation tools and introduces a benefit/cost analysis to ensure
that investment benefits exceed investment costs. Specifically, TERM identifies the investments needed to
replace and rehabilitate existing assets, improve operating performance, and expand transit systems to address
the growth in travel demand and then evaluates these needs in order to select future investments.

While HERS, NBIAS, and TERM all utilize benefit-cost analysis, their methods for implementing this
analysis are very different. The highway, transit, and bridge models build off separate databases that are

very different from one another. Each model makes use of the specific data available for its part of the
transportation system and addresses issues unique to each mode. These three models have not yet evolved to
the point where direct multimodal analysis would be possible. For example, HERS assumes that when lanes
are added to a highway, this causes highway user costs to fall, resulting in additional highway travel. Some
of this would be newly generated travel; some would be the result of travel shifting from transit to highways.
However, HERS does not distinguish between these different sources of additional highway travel. At
present, there is no direct way to analyze the impact that a given level of highway investment would have on
the future performance of transit systems. Likewise, TERM’s benefit-cost analysis assumes that some travel
shifts from automobile to transit as a result of transit investments, but there is no linkage to the impact on

highways.

In interpreting the findings of this report, it is important to recognize the limitations of these analytical

tools and the potential impacts of different assumptions that have been made as part of the analysis.

The Introduction to Part II and the Part IV, “Afterword: A View to the Future,” section both contain
information that is critical to putting the future investment scenarios into their proper context. Such issues
are also discussed in Q&A boxes located in Chapters 7 through 10. Immediately following this Introduction
is the “Highlights” section, which summarizes a few of the most critical caveats on the analysis.
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In order to correctly interpret the analyses presented in this report, it is important to understand the
framework in which they were developed and to recognize their limitations. As stated in the “Introduction,”

this document is intended to provide Congress with an objective appraisal of the physical conditions,
operational performance and financing mechanisms of highways, bridges, and transit systems based both
on the current state of these systems and on the projected future state of these systems under a set of
alternative future investment scenarios. The trends identified in this report reflect more recent data than
the last edition, as well as enhancements to the analyses based on ongoing work by the Federal Highway
Administration (FHWA) and the Federal Transit Administration (FTA) to improve the estimation of
the conditions and performance of highways, bridges, and transit and to forecast the impact that future
investment may be expected to have on maintaining and improving this transportation infrastructure.

Since this edition of the C&P report is based primarily on data through the year 2004, it does not reflect
any effects of the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU), which authorized Federal highway and transit funding for Federal fiscal years 2005
through 2009. This “Highlights” section generally compares 2004 statistics with those for 1997, the last year
preceding the enactment of the Transportation Equity Act for the 21st Century (TEA-21). As discussed in
the “Introduction,” other sections within this report assess recent trends over different time periods.

Cautionary Note on Using This Report

It is important to note that this document is not a statement of Administration policy and that the future
investment scenarios presented in this report are intended to be illustrative only. The report does not
endorse any particular level of future highway, bridge, or transit investment; it does not address
questions as to what future Federal surface transportation programs should look like, or what level of future
surface transportation funding can or should be provided by the Federal government, State governments,
local governments, the private sector, or system users. Making recommendations on policy issues such as
these would go beyond the legislative mandate for the report and would violate its objectivity. During the
legislative development process culminating in SAFETEA-LU, a certain figure was widely cited as being the
six-year Federal program size recommended by the 2002 C&P report; however, that figure did not actually
appear anywhere in the report. Outside analysts can and do make use of the statistics presented in the C&P
report to draw their own conclusions, but any analysis attempting to use the information presented in this
report to determine a target Federal program size would require a whole series of additional policy and
technical assumptions that go well beyond what is reflected in the report itself.

What is a “Need”?

The current legislative requirement for an “Infrastructure Investment Needs Report” in 23 USC 502 (h),
and the comparable legislative requirements for this type of report in the past (dating back to 1968 on the
highway side and 1984 on the transit side), do not define exactly what a “need” is; economists largely reject
a concept of a “need” that is divorced from demand and price considerations. Despite this, the report series
began as a combined “wish list” of State highway needs. Over time, national engineering standards were
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defined and utilized to develop a set of “needs” on a uniform national basis. As the report series evolved
further, economic considerations were brought into the analysis, looking at the impact of system conditions
and performance on highway and transit users as well as on highway agencies and transit operators.

The current generation of analytical tools attempt to combine engineering and economic procedures,
determining deficiencies based on engineering standards while applying benefit-cost analysis procedures to
identify potential capital improvements to address those deficiencies that may have positive net benefits.

The investment scenario estimates presented in this report represent an estimate of what level of performance
could be achieved with a given level of funding, not what would be achieved with it. While the models
assume that projects are prioritized based on their benefit-cost ratios, that assumption is not consistent with
actual patterns of project selection and funding distribution that occur in the real world. Consequently,

the level of investment identified as the amount required to maintain a certain performance level should

be viewed as the minimum amount that would be required, if all other modeling assumptions prove to be
accurate.

[t is important to note that the benefit-cost analysis procedures currently employed are not equally robust
among all of the different types of infrastructure investments covered in this report. Further, this approach
does not subject potential capital improvements to the type of rate of return analysis that would typically be
employed in the private sector. The Department continues to look for ways to address the limitations of the
existing analytical procedures.

Uncertainty in Transportation Investment/Performance Modeling

As in any modeling process, simplifying assumptions have been made to make analysis practical and to meet
the limitations of available data. Since the ultimate decisions concerning highways, bridges, and transit
systems are primarily made by their owners at the State and local level, they have a much stronger business
case for collecting and retaining detailed data on individual system components. The Federal government
collects selected data from States and transit operators to support this report, as well as a number of other
Federal activities, but these data are not sufficiently robust to make definitive recommendations concerning
specific transportation investments in specific locations. While potential improvements are evaluated
based on benefit-cost analysis, not all external costs (such as noise pollution) or external benefits (such as
the impact of transportation investments on productivity) are fully considered. Across a broad program

of investment projects such external effects are likely to cancel each other; but, to the extent that they do
not, the true “needs” may be either higher or lower than would be predicted by the models. This topic is
discussed in the Introduction to Part II.

A State or local government performing an investment analysis for a real-world project would presumably
have better information concerning the capital costs associated with the project, as well as localized
information that would influence the evaluation of the project’s potential benefits and external societal costs.
To the extent that State and local governments include other factors in their investment decision-making
process beyond just economic considerations, benefit-cost ratios will not be maximized. In fact, there is
mounting evidence that the benefit-cost ratios of highway and public transportation investments have
declined significantly in recent years. Moreover, current processes and approaches do little to ensure that
investment resources are appropriately targeted.
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Impact of Financing Structures on Transportation
Investment/Performance Analysis

This report has traditionally identified the amount of additional spending above current levels that would
be required to achieve certain performance benchmarks, without incorporating the impact of the types

of revenues that would support this additional spending. This approach was in keeping with the general
philosophy referenced earlier that the assignment of responsibility for the costs associated with a given
scenario to any particular level of government or funding source falls beyond the legislative mandate

for this report. However, the implicit assumption built into this approach has been that the financing
mechanisms would not have any impact on investment scenarios themselves. In reality, however, increasing
funding from general revenue sources (such as property taxes, sales taxes, income taxes, etc.) would have
different implications than increased funding from user charges (such as fuel taxes, tolls, and fares). For
this report, the modeling procedures for estimating the highway investment scenarios have been modified
to assume that the funding to support increases in highway and bridge investment above 2004 levels would
be financed in a manner consistent with the current financing structure, which is primarily supported by
user fees. A feedback loop has also been added to account for the impact that this change in the “price” of
travel experienced by individual system users would have on projected future travel volumes and the future
investment scenario estimates.

While the assumption of increased levies on users via the current tax and fee structure draws revenues,
investment, and travel demand together, the inherent economic inefhiciencies of the current structure
would remain, whereby travel on uncongested facilities is charged at the same rate as those with significant
congestion issues. Previous editions of this report have identified congestion pricing as an alternative
financing and travel demand management tool that could significantly improve economic efficiency and
reduce the distortionary effect that the current financing structure has on highway use and investment.

When highway users make decisions about whether, when, and where to travel, they consider both the
implicit costs (such as travel time and safety risk) and explicit, out-of-pocket costs (such as fuel costs and
tolls) of the trip. Under uncongested conditions, their use of the road will not have an appreciable effect
on the costs faced by other users. As traffic volumes begin to approach the carrying capacity of the road,
however, traffic congestion and delays begin to set in and travel times for all users begin to rise, with each
additional vehicle making the situation progressively worse. However, individual travelers do not take into
account the delays and additional costs that their use of the facility imposes on other travelers, focusing
instead only on the costs that they bear themselves. To maximize net social benefits, users of congested
facilities would be levied charges precisely corresponding to the economic cost of the delay they impose
on one another, thereby more efficiently spreading traffic volumes and allowing the diverse preferences of
users to be expressed. In the absence of eflicient pricing, options for reducing congestion externalities and
increasing societal benefits are limited. In addition, the efficient level of investment in highway capacity is
larger under the current system of highway user charges (primarily fuel and other indirect taxes) than would
be the case with full-cost pricing of highway use.

For this report, the Highway Economic Requirements System (HERS) has been adapted to illustrate

the theoretical impact that more efficient pricing could have on the future highway investment scenario
estimates. This preliminary analysis, presented in Chapter 10, assumes that congestion pricing would be
implemented universally on all congested roads. As discussed below, improving the economic efficiency of
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the highway pricing structure would yield significant benefits in the form of reduced congestion and traveler
delay. The methodology used for this analysis is presented in greater detail in Appendix A. The “Pricing
Effects” section in Part IV of this report also provides a further discussion of other ongoing research activities
in this area that will be reflected in future editions of this report.

While the above discussion focuses on highway pricing, the same considerations may apply to transit
investments. Anecdotal evidence suggests that transit routes in major metropolitan areas are approaching
their passenger-carrying capacities during peak travel hours, with a commensurate deterioration in the
quality of service. Some of this crowding could be reduced by increasing fares during peak hours. Certain
considerations, however, may limit the ability of transportation authorities to price transit services more
efficiently, such as the ability of the fare system to handle peak pricing, and the desire to provide transit as a
low-cost service to transit-dependent riders. Additionally, the fact that overcrowded transit lines are often in
corridors with heavily congested highways makes a joint solution to the pricing problems on both highways
and transit more complicated to analyze, devise, and implement. Measuring the actual crowding on transit
systems during peak periods, and the development of a more sophisticated crowding metric than the one
currently used by FTA, are areas for further research.

Impact of New Technologies

The highway investment analysis procedures used to develop the investment scenarios for this report have
been modified to reflect the impact that certain types of operational strategies and intelligent transportation
systems (ITS) deployments may have on system performance in the future, based on current deployment
trends. However, any more aggressive and effective deployment of ITS and other technologies beyond that
which has been modeled in this analysis is expected to further reduce the level of future capacity investment
that would be required to achieve any specific level of performance. The sensitivity analysis in Chapter 10
explores the potential impacts of more rapid deployment of existing technologies.

New technology holds promise in other areas as well. Improved pavement and bridge technologies have

the potential to reduce future system rehabilitation costs, while improved highway and transit vehicle
technologies could interact with ITS deployments to further improve operating efficiency. This report does
not attempt to assume the future impacts of these types of technological improvements, but it is important
to recognize their potential when considering the findings of this report. A discussion of new technologies is
included in Part IV.

What Does it Mean to “Maintain”?

Due to the nature of the different analytical tools to analyze highway, bridge, and transit investment for

this report, and the limitations of the underlying data, the “maintain” scenarios are defined differently in
this report for different system components. The Cost to Maintain highways reflects the estimated average
annual level of investment required so that the physical conditions and operational performance of the
highway system will remain at a level such that their impact on highway users (measured in terms of average
costs experienced by users) in 20 years would be the same as today. The Cost to Maintain bridges reflects the
estimated level of investment that would be sufficient to keep the backlog of economically justifiable bridge
improvements in 20 years at the same size as it is today. The Cost to Maintain transit reflects the estimated
level of investment that would be sufficient to keep the average transit asset condition in 20 years equal to
the average transit asset condition in the base year, and to have the average occupancy rate for each mode, as
measured by passenger miles per peak vehicle, the same in 20 years as in the base year.
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While the analytical approaches differ, all of these scenarios point to a level of investment that could keep
the conditions and performance of the overall system 20 years from now in roughly the same shape that it
is in today. However, it is important to recognize that the conditions of “today” (i.e., 2004) in this report
differ from the conditions of “today” (i.e., 2002) as presented in the 2004 edition of the report. Hence, as
the level of current system conditions and performance varies over time, the investment scenarios that are
based on maintaining the status quo are effectively targeting something different each time. It is important
to recognize this when comparing the results of different reports in the series.

It is also important to note that the investment scenario estimates outlined in this report represent an
estimate of what level of performance could be achieved with a given level of funding, not what would be
achieved with it. While the models assume that projects are prioritized based on their benefit-cost ratios,
that assumption is not consistent with actual patterns of project selection and funding distribution that
occur in the real world. Consequently, the level of investment identified as the amount sufficient to maintain
a certain performance level should be viewed as the minimum amount that would be sufficient, if all other
modeling assumptions prove to be accurate.

What Does it Mean to “Improve”?

In theory, if the estimated Cost to Maintain level is accurate, and the “correct” projects are chosen, then
spending $1 more than that level would result in an improved system. In practice, the “Cost to Improve”
scenarios in this report have been more aggressive, picking some higher target level of future conditions and
performance. The Cost to Improve highways (described as the “Maximum Economic Investment” scenario)
reflects the maximum average annual level of investment that could be utilized while still investing only in
cost-beneficial highway improvements over 20 years. The Cost to Improve bridges reflects the estimated
level of investment that would be sufficient to eliminate the backlog of economically justifiable bridge
improvements by the end of 20 years. The Cost to Improve transit reflects the estimated level of investment
that would be sufficient to accelerate the rehabilitation and replacement of transit assets to achieve the
following objectives: (1) to reach an average condition of “good” for transit assets at the end of the 20-year
period, (2) to reduce vehicle occupancy levels in agency-modes with occupancy levels one deviation above
the national average to that level, and (3) to increase speeds in urbanized areas with average speeds one
deviation below the national average to that level by investing in new rail or bus rapid transit service. [Note
the term agency-mode refers to each mode within each transit agency.] In this report, the Cost to Improve
transit comes close to, but does not fully achieve, an average condition of “good” for transit assets, because to
do so would require replacing assets that are still in operationally acceptable condition.

Particularly for highways and bridges, the “Cost to Improve” scenarios in this report can be viewed as
“investment ceilings” above which it would not be cost beneficial to invest, even if unlimited funding were
available. The transit scenario is predicated on the ambitious condition and performance criteria specified
above. While these scenarios are interesting from a theoretical technical standpoint, they do not represent
practical target levels of investment, for several reasons. First, available funding is not unlimited, and

many decisions on highway and transit funding levels must be weighed against potential cost-beneficial
investments in other government programs and across various industries within the private sector that would
produce more benefits to society. Simple cost-benefit analysis is not a commonly utilized capital investment
model in the private sector. Instead, firms utilize a rate of return approach and compare various investment
options and their corresponding risk. In other words, a project that is barely cost-beneficial would almost
certainly not be undertaken when compared to an array of investment options that potentially produce
higher returns at equivalent or lower risk. Second, these scenarios do not address practical considerations
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as to whether the highway and transit construction industries would be capable of absorbing such a large
increase in funding within the 20-year analysis period. Such an expansion of infrastructure investment could
significantly increase the rate of inflation within these industry sectors, a factor that is not considered in

the constant dollar investment analyses presented in this report. Third, the legal and political complexities
frequently associated with major highway capacity projects might preclude certain improvements from

being made, even if they could be justified on benefit-cost criteria. In particular, the time required to move
an urban capacity expansion project from “first thought” to actual completion may well exceed the 20-year
analysis period.

It is important to again note that, while the models assume that projects are prioritized based on their
benefit-cost ratios, that assumption is not consistent with actual patterns of project selection and funding
distribution that occur in the real world. Consequently, if investment rose to the Cost to Improve level, there
are few mechanisms to ensure these funds would be invested in projects that would be cost-beneficial. As a
result, the impacts on actual conditions and performance may be far less significant than what is projected as
part of this scenario.

Highlights: Highways and Bridges

Combined investment by all levels of government in highway and bridge infrastructure has increased sharply
since TEA-21 was enacted. Total highway expenditures by Federal, State, and local governments increased
by 44.7 percent between 1997 and 2004, to $147.5 billion. This equates to a 22.7 percent increase in
constant dollar terms. Highway capital spending alone rose from $48.4 billion in 1997 to $70.3 billion

in 2004, a 45.2 percent increase, equating to a 22.9 percent increase in constant dollar terms. Federal cash
expenditures for highway capital purposes increased 52.9 percent from 1997 to 2004, while State and local
capital investment increased by a smaller (though still robust) rate of 39.9 percent (increases of 29.4 and
18.3 percent in constant dollar terms, respectively). It is important to note that, owing to the nature of the
Federal-aid highway program as a multiple-year reimbursable program, the impact of increases in obligation
levels phases in gradually over a number of years. The Federally funded portion of total highway capital
investment for all levels of government had dipped below 40 percent in 1998 for the first time since 1959, as
TEA-21’s passage relatively late in fiscal year 1998 reduced its impact on cash expenditures during that initial
year. However, this share subsequently rebounded sharply, reaching 46 percent in 2002 (consistent with the
high end of the range of 41 to 46 percent that was observed for each year between 1987 and 1997) before
tailing off to 44 percent in 2004.

The TEA-21 era has also coincided with a shift in the types of capital improvements being made by State and
local governments. The percentage of capital investment going for “system rehabilitation” (the resurfacing,
rehabilitation, or reconstruction of existing highway lanes and bridges) increased from 47.6 percent in 1997
to 51.8 percent in 2004. The combined result of the increase in total capital investment and the shift in

the types of improvements being made was a 58 percent increase (33.9 percent in constant dollar terms) in
spending on system rehabilitation, from $23.0 billion in 1997 to $36.4 billion in 2004. Compared with
system expansion projects, system rehabilitation projects tend to have shorter lead times and are often less
controversial, which made many of them attractive candidates as Federal funding increased over this period.
Investment in system expansion (the construction of new roads and bridges and the widening of existing
roads) grew more slowly during this period, rising 28 percent (8.3 percent in constant dollar terms) from

$21.5 billion in 1997 to $27.5 billion in 2004.
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Physical Conditions Have Improved in Some Areas

The large increase in system preservation investment since 1997 has had a positive effect on the overall
physical condition of the Nation’s highway and bridge infrastructure. The percentage of vehicle miles
traveled (VMT) on pavements with “good” ride quality rose from 39.4 percent in 1997 to 44.2 percent

in 2004. Rural areas showed the most improvement, as the share of rural VMT on roads with good ride
quality rose from 47.9 percent to 58.3 percent over the same period. It should be noted that the share of
VMT on roads with “acceptable” ride quality (a lower standard that includes roads classified as “good”) has
fallen from 86.4 percent to 84.9 percent, mainly due to a decline in urbanized areas. (The preceding figures
are based on all arterials and collectors for which data are available).

The percentage of bridges considered deficient dropped from 29.6 percent in 1998 to 26.7 percent in 2004,
with most of the progress made on bridges with structural deficiencies, rather than on bridges considered to
be functionally obsolete. Bridge condition also differs by functional system. For example, the percentage
of Interstate bridges classified as structurally deficient or functionally obsolete is lower than the comparable
percentages for bridges on collectors or local roads.

The National Highway System (NHS) includes those roads that are most important to interstate travel,
economic expansion, and national defense. While the NHS makes up only 4.1 percent of total mileage, it
carries 44.8 percent of total travel in the United States. The physical conditions of NHS routes are better on
average than other roads. The percentage of NHS VMT on pavements with “good” ride quality rose from
37 percent in 1997 to 52 percent in 2004. The percentage of NHS bridges considered deficient dropped
from 26.1 percent in 1997 to 20.5 percent; almost three-fourths of these bridges are functionally obsolete,
while only one-fourth are structurally deficient.

Operational Performance Has Declined, But at a Slower Rate

Despite the historic investment in highway infrastructure and improving conditions on many roads

and bridges, operational performance—the quality of use of that infrastructure—has continued to
deteriorate. This is reflected in measures of congestion in all urbanized areas developed for FHWA by the
Texas Transportation Institute (TTT). From 1997 to 2004, the estimated percentage of travel occurring
under congested conditions has risen from 27.4 percent to 31.6 percent. The average length of congested
conditions has risen from 6.2 hours per day in 1997 to 6.6 hours per day. [Note that these statistics are
different than those found in TTT’s annual Urban Mobility Study, which is based on a subset of urbanized
areas weighted toward the most heavily populated areas.] On a more positive note, the rate at which these
indicators are getting worse has been slowing in recent years.

The Department of Transportation’s (DOT) National Strategy to Reduce Congestion on Americas
Transportation Network provides a blueprint for Federal, State, and local officials to follow in addressing
critical operational performance issues. Several of the topics identified in the plan are also discussed in this
report, including congestion pricing, freight bottlenecks, the deployment of new technologies to improve
operations, and private sector partnering and financing opportunities. Congestion mitigation is also a major
component of the Framework for a National Freight Policy that has been developed by DOT and its public
and private partners.
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Highway Safety Has Improved

Considerable progress has been made in reducing fatality rates and injury rates over time, including the
period from 1997 through 2004. The fatality rate per 100 million VMT has declined from 1.64 to 1.44
over that period, but increased to 1.47 in 2005. The actual umber of highway fatalities has remained
relatively constant over this period, remaining in a range from 41,500 to 43,500 per year. 'The injury rate

per 100 million VMT declined from 131 in 1997 to 94 in 2004.

Highway safety remains a top priority within the DOT, and the improvement of the Nation’s roadway
infrastructure is an important component of the effort to reduce highway fatalities and injuries.

Future Investment Scenarios

Absent increased implementation of congestion pricing, accelerated deployment of operational technologies,
or any innovation in construction methods or materials, maintaining the overall conditions and performance
of highways and bridges at current levels would require an increase in the combined amount of investment
from all levels of government and the private sector, relative to current expenditures. The “Cost to Maintain
Highways and Bridges” scenario describes a level of investment at which future conditions and performance
would be maintained at a level sufficient to keep average highway user costs from rising above their 2004
levels, based on projections of future highway use. The average annual investment level for this scenario

is projected to be $78.8 billion (in constant 2004 dollars) for 2005 to 2024, which is 12.2 percent more
than the $70.3 billion of capital spending in 2004. Note that this “gap” reflects future investments stated

in constant dollars; additional annual increases in investment would be necessary to offset the effects of
inflation. Note also that capital expenditures for bridge preservation in recent years have exceeded the bridge
preservation component of the “Cost to Maintain Highways and Bridges” scenario, a trend that has led to
reductions in the percentage of bridges classified as deficient. [See the “What Does it Mean to ‘Maintain’?”
section earlier in these Highlights for critical caveats to consider in evaluating the implications of this
scenario. |

Assuming resources are deployed to maximize net benefits as opposed to achieve other non-economic
objectives, additional increases in highway capital investment would result in positive net benefits to the
American public through further reductions in travel time, vehicle operating costs, crashes, emissions,
and highway agency costs. The “Maximum Economic Investment (Cost to Improve Highways and
Bridges)” scenario presented in this report describes an “investment ceiling” above which it would not
be cost beneficial to invest. The average annual Maximum Economic Investment level is projected to be
$131.7 billion for 2005 to 2024 (stated in constant 2004 dollars). This is 87.4 percent higher than the
$70.3 billion of total capital investment by all levels of government in 2004. As stated previously, however,
current investment methodologies do little to ensure maximization of net benefits. [See the “What Does
it Mean to ‘Improve’?” section earlier in these Highlights for critical caveats to consider in evaluating the
implications of this scenario.]

The investment scenario estimates in this report are slightly higher than the estimates for 2003 to 2022
found in the 2004 edition of this report, due largely to the impact of inflation in highway construction costs
between 2002 and 2004. Accounting for inflation, the estimated Cost to Maintain is 2.3 percent greater,
while the estimated Maximum Economic Investment level for highways and bridges is 6.2 percent higher.
These other changes in projected investment scenario estimates from the 2004 report are attributable both to
changes in the underlying characteristics, conditions, and performance of the highway system as reported in
the available data sources, and to changes in the methodology and models used to generate the estimates.
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Impacts of Future Investments

In addition to the two main investment scenarios outlined above, this report also predicts the impacts of
numerous alternative future investment levels on a variety of condition and performance indicators.

If investment were to remain at 2004 levels in constant dollar terms, and no additional operational strategies
or innovations are implemented beyond those assumed as part of the scenarios, it is projected that recent
trends observed in the conditions and performance of the highway system would continue. At this range of
investment levels, and assuming current tax and fee structures for system users, the operational performance
of the highway system is expected to further deteriorate: average speeds would decline and the amount of
delay experienced by drivers would increase. Recent trends toward improvements in bridge conditions are
expected to continue; however, the aging of the Nation’s bridges, particularly on the Interstate System, will
present additional challenges in the future.

Composition of Future Investments

The analyses of future investment/performance relationships in this report suggest that (1) there is substantial
room for cost-beneficial investment in system rehabilitation that would reduce average highway user costs
and (2) if funding levels were to be raised significantly, an increasing number of potential system capacity
investments would be among the most cost-beneficial options.

The recommended mix of investments under the “Cost to Maintain” scenario is very similar to current
spending patterns in terms of the relative percentages of investments in system rehabilitation compared
with system expansion. However, the “Maximum Economic Investment for Highways and Bridges”
scenario would devote a larger share of total investment toward capacity expansion than would the “Cost
to Maintain” scenario. While capacity improvements are generally more expensive than rehabilitation
improvements, proportionally more of them could be economically justified at high levels of investment.

Potential Impacts of Congestion Pricing

This edition of the C&P report includes some preliminary analysis estimating the potential impacts of
applying universal congestion pricing to all congested roadways. This underlying analytical approach will

be refined further and peer reviewed by outside experts prior to the development of the 2008 C&P report;
future reports will include pricing scenarios that may show larger or smaller effects. However, from even

this preliminary analysis, it is clear that congestion pricing has the potential to significantly improve the
operational performance of the Nation’s highway system, while significantly reducing the level of future
capital investment that would be necessary to achieve any specific level of performance. Instituting
congestion pricing on a widespread basis would also send clear signals concerning travelers’ willingness to
pay to travel in certain corridors at certain times, which would inform decisions about where future capital
investment should be directed in order to maximize net benefits. Such signals would be expected to improve
the transportation planning process.

The application of universal congestion pricing to the “Cost to Maintain” scenario would reduce the average
annual investment level by $21.6 billion (27.5 percent) to $57.2 billion. This is well below the $70.3 billion
of capital spending by all levels of government in 2004. The congestion tolls applied under this scenario
would average 20.5 cents per mile, based on the estimated economic costs that individual users of congested
facilities impose on one another in terms of increased delay. On some extremely congested sections, the
optimal congestion tolls would be considerably higher, while the optimal congestion tolls would be lower on
less congested sections. No congestion tolls were applied to uncongested highway sections.
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The application of universal pricing to the “Maximum Economic Investment” scenario would both reduce
the average annual investment level by $20.9 billion (15.9 percent) to $110.8 billion, and improve the
overall operating performance of the highway system, reducing the average delay experienced by highway
users. Since the overall level of congestion would be lower under this scenario than under the “Cost to
Maintain” scenario, individual drivers have less of a negative impact on each other, causing the average
congestion tolls applied under this scenario to be lower, averaging 17.4 cents per mile.

The estimated annual revenues produced by the congestion tolls are approximately $34 billion for the
“Maintain” scenario and $24 billion for the “Maximum Economic Investment” scenario. Average toll rates
and annual revenues would be higher in the latter portions of the 20-year analysis period, as baseline trafhic
levels increase and contribute to congestion. The larger average tolls and revenues under the “Maintain User
Cost” scenario reflect the fact that congestion would be higher under this scenario, so that drivers have larger
negative impact on each other. For the “Maximum Economic Investment” scenario, the additional capacity
expansion at the higher investment levels result in reduced congestion, so that drivers’ impact on each other
is not as severe; thus, the efficient congestion toll rates would be lower. This analysis suggests an important
dichotomy between the revenues that would be produced under congestion pricing if tolls were levied in the
manner assumed in this scenario and the revenues that would be required to support increased investment
levels; in fact, the two are in some sense counter to one another. Note that this dichotomy might not exist
under alternative approaches to setting congestion-based tolls, such as maximizing the estimated revenue
yield. Such alternative approaches would affect the level of revenues produced, but would also change the
impact of the congestion tolls on the investment scenario estimates.

Note that this preliminary analysis does not take into account the start-up or administrative costs that would
be required to implement a congestion pricing strategy of this nature. The level of these costs could vary
significantly, depending on the type of technology employed to collect these tolls.

Highlights: Transit

Record levels of Federal investment in transit under TEA-21 were not only matched, but exceeded by the
combined investments of State and local governments from 1997 through 2004. Total funding by Federal,
State, and local governments reached its highest level of $28.4 billion in 2002, a 62.6 percent increase

in current dollars from $17.5 billion in 1997, equal to a 45.6 percent increase in constant dollar terms.
Federal funding in current dollars increased by 46.7 percent, from $4.7 billion in 1997 to $7.0 billion in
2004, equal to a 31.3 percent increase in constant dollar terms. State and local funding in current dollars
increased by 68.5 percent, from $12.7 billion in 1997 to $21.5 billion in 2004, equal to a 50.9 percent
increase in constant dollar terms. Total funding for transit, including system-generated revenues, increased
by 52.2 percent, from $26.0 billion in 1997 to $39.5 billion in 2004, an increase of 36.3 percent in constant
dollars.

In 2004, total transit agency expenditures for capital investment were $12.6 billion in current dollars,
accounting for 33.2 percent of total transit spending. Federal funds provided $4.9 billion of total transit
agency capital expenditures, State funds provided $1.8 billion, and local funds provided $5.9 billion.

Capital investment funding for transit from the Federal government increased by 19.1 percent from 1997

to 2004, and capital investment funding for transit from State and local sources increased by 120.0 percent
from 1997 to 2004. Due to the sharp increase in transit capital funds from State and local sources, the
Federal government’s portion of total transit capital investment from all levels of government fell from

54.2 percent in 1997 to 39.0 percent in 2004. Federal funding for transit capital investment was $4.1 billion
in 1997 and $4.9 billion in 2004.
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Transit Infrastructure Has Expanded

The significant growth in total capital investment under TEA-21 is reflected in an expansion of the Nation’s
transit infrastructure. Between 1997 and 2004, the number of active urban transit vehicles as reported to
the National Transit Database increased by 18.0 percent, from 102,258 to 120,659. Track mileage grew
by 9.8 percent, from 9,922 miles in 1997 to 10,892 miles in 2004. The number of stations increased

by 10.4 percent, from 2,681 in 1997 to 2,961 in 2004; and the number of urban maintenance facilities
increased by 8.8 percent, from 729 in 1997 to 793 in 2004.

Transit Use Has Increased

With new and modernized transit vehicles and facilities, passenger use has also increased, particularly transit
rail use. Passenger miles traveled (PMT) on transit increased by 15.8 percent, from 40.2 billion in 1997

to 46.5 billion in 2004 (compared to an 18.1 percent increase in PMT on highways over the same period).
PMT on nonrail transit (primarily buses) increased by 9.6 percent, from 19.0 billion in 1997 to 20.9 billion
in 2004. PMT on rail increased by 21.4 percent, from 21.1 billion in 1997 to 25.7 billion in 2004. The
distance traveled by all transit vehicles in revenue service, adjusted for differences in carrying capacities,
increased by 27.2 percent, from 3.5 billion full-capacity bus miles in 1997 to 4.5 billion equivalent miles in
2004.

Physical Conditions for Most Assets Have Improved

Bus and rail vehicle conditions have improved since 1997. On a rating of 1 (poor) to 5 (excellent), bus
vehicle conditions increased from 2.94 in 1997 to 3.08 in 2004, and rail vehicle conditions increased from

3.42 in 1997 to 3.50 in 2004.

Bus facility conditions improved from 3.23 in 2000 to 3.41 in 2004. Average condition is not available for
1997. Sixty-nine percent of bus maintenance facilities were in adequate (3) or better condition in 2004,
compared with 67 percent in 2000 and 77 percent in 1997. Rail facility conditions improved from 3.18 in
2000 to 3.82 in 2004. As with buses, average condition is not available for 1997. Ninety-two percent of rail
facilities were estimated to be in adequate or better condition in 2004, compared with 80 percent in 2002
and 77 percent in 1997. [Note that the deterioration schedules used to estimate 1997 facility conditions
were revised and that 1997 conditions are not directly comparable to those for 2002 and 2004.]

Between 2002 and 2004, the conditions of track, structures, and yards improved. The percentage of
communications systems and traction power systems in adequate or better conditions increased between
2002 and 2004, and the percentage of train control systems in adequate or better condition decreased. The
conditions of rail stations improved from 2.87 in 2002 to 3.84 in 2004. The conditions of nonrail stations,
which are assumed to follow the same deterioration schedule as light rail stations, declined from 4.37 in
2002 to 4.23 in 2004. The changes in the conditions of nonvehicle assets reflect both actual changes and
changes based on new information. The nonvehicle transit asset data used by FTA to estimate conditions are
updated for selected operators with each report cycle. Most of this information is not reported to the NTD
and must be collected directly from transit agencies.

Operational Performance

FTA analyzes speed and vehicle utilization on the basis of the direction of their change only, as the optimal
levels are unknown. While transit speed and utilization are frequently inversely related, this relationship may
not always hold; it appears to hold most consistently for major rail modes. Vehicle speed on nonrail modes
may be affected by road congestion, and capacity utilization may be affected by changes in agency-reported
vehicle passenger-carrying capacities.
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Vehicle speed is calculated by dividing vehicle revenue miles by vehicle revenue hours and, therefore, takes
into account the effects of the number of stops, vehicle dwell times, road congestion, and operational
deficiencies on average vehicle speed. In 2004, average vehicle speed was 20.1 miles compared with

19.9 miles per hour in 2002 and 20.3 miles per hour in 1997. Average nonrail vehicle speed was 13.8 miles
per hour in 1997, decreasing to 13.7 miles per hour in 2002, and increasing to 14.0 miles per hour in 2004.
Average rail vehicle speed declined from 26.1 miles per hour in 1997 to 24.9 miles in 2000, increasing
steadily to 25.4 miles per hour in 2003, and then declining to 25.0 miles per hour in 2004.

Vehicle utilization is measured by the ratio of passenger miles traveled to vehicles operated in maximum
service adjusted to take into account differences in vehicle capacity. The utilization of heavy rail, commuter
rail, and light rail increased from 1997 to 2000 and declined from 2001 to 2003, moving inversely with rail
speeds. As the utilization of heavy rail and commuter rail continued to increase from 2003 to 2004, average
rail speed decreased, outweighing a continued decline in light rail utilization.

Vehicle utilizations of all major nonrail modes were lower in 2002 than in 1997. The utilizations of
motorbus and trolleybus vehicles continued to decline from 2002 to 2004, while the utilizations of demand
response, vanpool, and ferryboat vehicles increased.

Future Investment Scenarios

The estimated average annual “Cost to Maintain” transit asset conditions and operating performance is
estimated to be $15.8 billion, 25.4 percent more than 2004 capital spending. Asset rehabilitation and
replacements account for between 49 percent and 66 percent of these projected funding requirements. Asset
rehabilitation and replacements would account for a larger portion of total investment if performance is
maintained and a smaller portion if performance is improved. These investment scenario estimates have not
changed materially from $15.6 billion, the amount estimated for the 2004 C&P report.

This estimated $15.8 billion investment to maintain transit conditions and performance is based

on maintaining transit asset conditions and on expanding service to meet an increase in ridership of
1.57 percent per year. 'This amount is unlikely to have much of an impact of transit’s share of total
passenger travel or to draw many passengers from highways to transit given that growth on both is
expanding.

Eighty-seven percent of the projected transit investment under this scenario is expected to be in urban

areas with populations over 1 million, and 92 percent of PMT on transit systems are in these areas. Fifty-
eight percent of the total amount needed to maintain conditions and performance, or $9.0 billion dollars
annually, is estimated to be for rail infrastructure. In 2004 PMT on rail accounted for 55 percent of PMT
on transit. Vehicles account for the highest proportion, but less than half, of projected capital outlays for
both rail and nonrail modes. Guideways account for almost as much of the estimated investment under
this scenario as vehicles. Changes in investment needs by asset type have not changed materially from those
reported in the 2004 C&P report.

The average annual Cost to Improve both the physical condition of transit assets and transit operational
performance to targeted levels by 2024 is estimated to be $21.8 billion in constant 2004 dollars,

73.0 percent higher than transit capital spending of $12.6 billion in 2004. This scenario is an upper limit
of the economically justifiable level of transit investments. The scenario assumes that all assets are close to
good condition (4) by the end of the investment period. Eighty-seven percent of the additional amount
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for the Cost to Improve, or $5.2 billion annually, is to increase average operating speeds as experienced
by passengers and to lower average vehicle occupancy levels to threshold levels by 2024, by undertaking
investments in systems with slower passenger speeds and higher occupancy rates.

The projected investment scenarios are sensitive to forecasts of PMT. The investment scenario estimates
presented in this report are based on an average annual increase in ridership of 1.57 percent, an average of
transit travel forecasts from 92 metropolitan planning organizations (MPOs). The previous report used
projected growth of 1.57 percent per year based on the forecasts of 76 MPOs. The projected rate is above
the actual 0.65 percent average annual rate of growth between 2000 and 2002, but below the actual average
annual growth of 2.29 percent occurring between 1995 and 2004.

Conclusion

Increased Federal funding for transit capital investment under TEA-21, combined with a substantial increase
in State and local government funding, has expanded transit infrastructure and permitted the condition of
most transit assets to be maintained or improved between 1997 and 2004. PMT increased substantially
from 1997 to 2004, but more slowly between 2000 and 2004. Vehicle utilization rates for most modes
peaked in 2000 or 2001, leading to lower passenger travel speeds. Passenger speeds were slightly higher in
2002 and 2004, reflecting utilization levels below the 2000 and 2001 peaks. Since 2003 the utilizations

of heavy rail and commuter rail have increased, leading to a decrease in average rail speed. The amount to
maintain conditions and performance has increased marginally in current dollars from the amount in the
2004 C&P report, but declined in real dollars; the slight downward revision in amount required to maintain
conditions and performance resulted from revisions to maintenance facility replacement costs and station
replacement costs, revisions to asset deterioration schedules for stations and systems, and improvements to
the benefit-cost analysis and new NTD data. The amount to improve conditions and performance declined
by about $3.0 billion from the amount in the 2004 C&P report, principally due to a downward revision in
the estimated cost of congestion delay to align more closely with the 1997 Federal Highway Cost Allocation
Study and reflect congestion levels by population stratum.
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CHAPTER 1: Executive Summary

The Role of Highways and Transit

Highways and transit are crucial components of
the U.S. public infrastructure and play vital roles in
maintaining the vigor of the U.S. economy.

The use of private automobiles on our large highway
network provides Americans with a high degree of
personal mobility, continuing to allow people to
travel where and with whom they want, but under
conditions of increasing system unreliability and
declining speeds. In 2001, 87 percent of daily trips
involved the use of personal vehicles. Travel to and
from work continues to decrease as a proportion

of all travel, as trips rise for purposes including
shopping, household errands, and recreational
activities.

Highways are also a key conduit for freight
movement in the United States. Trucks carried

60 percent of total freight shipments by weight and
70 percent by value (not including shipments moved
by truck in combination with another mode).
Trucks are playing an increasingly important role as
businesses turn to just-in-time delivery systems to
minimize logistics costs.

Transit plays a vital role in enhancing productivity
and the quality of life in the United States. It
provides basic mobility and expanded opportunities
to people without the use of a car and broader
transportation choices to people with cars.

Transit plays a key role in economic growth and
development, connecting workers and employers.

Transit helps people without cars take advantage of
a wider range of job and educational opportunities
and access health care and other vital services. It
also enables them to be more active members of
their communities and to build and maintain social
relationships. In 2001, 43 percent of nationwide
transit riders lived in households with incomes

of less than 20,000 and 44 percent came from
households without cars.

The Complementary Roles of

Highways and Transit

Highways and transit are complementary, serving
distinct but overlapping markets in the Nation’s

transportation system. A high-quality transit system
gives people who prefer living in a dense, urban
environment the opportunity to do so without
sacrificing their mobility. An adequate highway
network does the same for people who prefer a
suburban or rural lifestyle.

Highway investments can benefit those transit
modes that share roadways with private autos (such
as buses, vanpools, and demand response vehicles).
Having good highway access to transit stations in
outlying areas increases the accessibility of transit.

Transit improvements can improve the operational
performance of highways by attracting private
vehicle drivers off the road during peak periods of
congestion. The availability of a transit alternative
as a backup mode can increase the attractiveness of
carpooling for commuters.

The Evolving Federal Role

The Federal-aid highway program is a Federally
assisted, State-administered program. Federal, State,
and local transportation partners work together to
deliver the Nation’s highway program. In recent
years, Congress has increased statutory authority for
States to assume certain Federal-aid highway project
oversight responsibilities, where appropriate, while
the Federal Highway Administration has maintained
responsibilities for program-level oversight, research,
and deployment of new technologies and methods.

The Federal transit program is a Federally

assisted and administered program, operated
through a program of formula and discretionary
grants to urban areas and, through States, to

rural communities. Over time, the focus of the
Federal government has shifted from formula to
discretionary programs, such as the New Starts
Program, which provides funds for the construction
of new fixed guideway systems or extensions to
existing systems. The Federal Transit Administration
works with grantees to ensure that projects meet a
range of criteria for both project justification and
local financial commitment.
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CHAPTER 2: Executive Summary

System Characteristics: Highways and Bridges

The mobility needs of the American people were
served by a network of 4.0 million miles of public
roads in 2004. About 75.1 percent of this mileage
was located in rural areas (those with populations
less than 5,000). While urban mileage constitutes
only 24.9 percent of total mileage, these roads
carried 64.1 percent of the 3.0 trillion vehicle miles
traveled (VMT) in the United States in 2004. In
2004 there were 594,101 bridges over 6.1 meters
(20 feet) in length; approximately 76.8 percent of
these were in rural areas.

Rural local roads made up 51.3 percent of total
mileage, but carried only 4.4 percent of total VMT.
In contrast, urban Interstate highways made up only
0.4 percent of total mileage but carried 15.5 percent
of total VMT.

Percentage of Highway Miles, Lane Miles, and Vehicle
Miles Traveled by Functional System, 2004

Functional System Miles Bridges VMT
Rural Areas
Interstate 0.8% 4.7% 9.0%
Other Principal Arterials 2.4% 6.1% 8.1%
Minor Arterial 3.4% 6.8% 5.7%
Maijor Collector 10.5% 15.8% 6.7%
Minor Collector 6.7% 8.3% 2.0%
Local 51.3% 35.1% 4.4%
Subtotal Rural 75.1% 76.8% 35.9%
Urban Areas
Interstate 0.4% 4.7% 15.4%
Other Freeway & Expressway  0.3% 2.9% 7.0%
Other Principal Arterials 1.5% 4.1% 15.2%
Minor Arterial 2.5% 4.2% 12.3%
Collector 2.6% 2.6% 5.5%
Local 17.7% 4.7% 8.6%
Subtotal Urban 24.9% 23.2% 64.1%
Total 100.0% 100.0% 100.0%

Total highway mileage grew at an average annual
rate of 0.2 percent between 1995 and 2004, while
total VMT grew at an average annual rate of

2.5 percent. Rural road mileage has been declining
since 1997, partly reflecting the reclassification of
some Federal roads as nonpublic and the expansion
of urban area boundaries as a result of the decennial
Census.

Rural VMT grew at an average annual rate of
1.4 percent from 1995 to 2004, compared with an
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average annual increase of 1.8 percent in small urban
areas (population 5,000 to 50,000) and 2.3 percent
in urbanized areas. Rural VMT declined from 2002
to 2004 primarily as a result of boundary changes
associated with the decennial Census; boundary
changes also tend to inflate urban VMT growth.

In 2004, about 76.5 percent of highway miles were
locally owned, States owned 20.4 percent, and
3.1 percent were owned by the Federal government.

Highway Mileage by Jurisdiction, 2004

State
20.4 %
Local Federal
76.5% 3.1%

In 2004, approximately 50.6 percent of bridges
were locally owned, States owned 47.6 percent,

1.4 percent were owned by the Federal government,
and 0.5 percent were either privately owned
(including highway bridges owned by railroads) or
had unknown or unclassified owners. Bridges are,
on average, 40 years old with an average year of
construction of 1964.

Based on surveys of 78 of the largest metropolitan
areas, the deployment of intelligent transportation
systems (ITS) has advanced steadily over time. Real-
time data collection sensors have been deployed on
more than one-third of the total freeway mileage in
these areas, and on-call service patrols cover half of
the freeway mileage.

Progress has also been made in the deployment

of integrated ITS infrastructure. Among the

75 metropolitan areas tracked since 1997, the
number with a “High” level of progress in the
integrated deployment of I'TS has risen from 11 to
30 in 2004, while the number of areas ranked “Low”
has fallen from 39 to 12 (the remainder are ranked
“Medium).



CHAPTER 2: Executive Summary

System Characteristics: Transit

Transit system coverage, capacity, and use in

the United States continued to increase between
2002 and 2004. In 2004, there were 640 transit
operators serving urbanized areas, of which 600
were public agencies. A public transit provider
may be a unit of a regional transportation agency,

a State, a county, or a city government or it may

be independent. In 2002, the most recent year for
which information is available, there were 4,836
providers of special services to older adults and
persons with disabilities receiving Federal Transit
Administration (FTA) funds; and in 2000, the most
recent year for which information is available, there
were 1,215 transit operators serving rural areas.

In 2004, transit agencies in urban areas operated
120,659 vehicles (5 percent more than in 2002) of
which 92,520 were in areas of more than 1 million
people. Rail systems comprised 10,892 miles of
track and 2,961 stations. There were 793 bus

and rail maintenance facilities and 2,961 stations
in urban areas, compared with 769 maintenance
facilities and 2,862 stations in 2002. The most
recent survey of rural operators in 2000 estimated
that 19,185 transit vehicles operated in rural areas.
The FTA estimates that in 2002 there were 37,720
special service transit vehicles for older adults and
persons with disabilities, of which 16,219 were
funded by FTA.

In 2004, transit systems operated 226,402
directional route miles, of which 216,620 were
nonrail and 9,782 were rail route miles. Total route
miles decreased by 3.8 percent between 2002 and
2004. Nonrail route miles decreased by 4.1 percent
and rail route miles increased by 3.1 percent during
this period.

Transit revenue miles adjusted for capacity
increased by 3.9 percent between 2002 and 2004.
Rail capacity increased by 6.1 percent and nonrail
capacity by 1.3 percent. Rail provided 2.4 billion
capacity-equivalent miles in 2004, and nonrail
provided 2.1 billion miles.

Urban Capacity-Equivalent Revenue
Vehicle Miles (Billions)
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Transit passenger miles traveled (PMT)
increased by 1.3 percent between 2002 and
2004, from 45.9 billion to 46.5 billion. PMT
traveled on nonrail modes decreased from

21.3 billion in 2002 to 20.9 billion in 2004, or by
2.1 percent. PMT on rail transit modes increased
from 24.6 billion in 2002 to 25.7 billion in 2004,
or by 4.3 percent.

Urban Passenger Transit Miles (Billions)
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In 2004, 41 percent of PMT was on motorbus,
31 percent was on heavy rail, 21 percent was on

commuter rail, and 3 percent was on light rail.
The remaining modes accounted for 4 percent.
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CHAPTER 3: Executive Summary

System Conditions: Highways and Bridges

Poor road surfaces impose costs on the traveling
public in the form of increased wear and tear on
vehicle suspensions and tires, delays associated with
vehicles slowing to avoid potholes, and crashes
resulting from unexpected changes in surface
conditions. While highway agencies generally
consider a variety of pavement distresses in assessing
their overall condition, surface roughness most
directly affects the ride quality experienced by
drivers.

In 2004, 44.2 percent of travel on arterials and
collectors for which data are available occurred

on pavements with “good” ride quality, up from
39.8 percent in 1995. The percentage of VMT

on roads with “acceptable” ride quality (a lower
standard that includes roads classified as “good”)

fell from 86.6 percent to 84.9 percent over the same
period of time.

Percentage of VMT on Roads with
Acceptable Ride Quality
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Pavement ride quality is generally better on higher
functional class roads and is better in rural areas
than in urban areas. For example, approximately
97.8 percent of rural Interstate VMT in 2004

was on pavements with acceptable ride quality,
compared with 72.4 percent for urbanized
collectors.

In 2004, 58.3 percent of rural VMT occurred on
roads with good ride quality, while 94.5 percent
occurred on roads with acceptable ride quality.
The comparable percentages for VMT in

small urban areas were 41.2 percent good and
84.3 percent acceptable; for VMT in urbanized
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areas, 36.1 percent was on pavements with good
ride quality, while 79.2 percent had acceptable ride
quality.

Percentage of VMT on Roads with Acceptable Ride
Quality, by Urban Area Size, 2004
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Most bridges are inspected every 2 years and

receive ratings based on the condition of various
bridge components. Two terms used to summarize
bridge deficiencies are “structurally deficient” and
“functionally obsolete.” Structural deficiencies

are characterized by deteriorated conditions of
significant bridge elements and reduced load-
carrying capacity. Functional obsolescence is a
function of the geometrics of the bridge not meeting
current design standards. Neither type of deficiency
indicates that a bridge is unsafe. Rural bridges tend
to have a higher percentage of structural deficiencies,
while urban bridges have a higher incidence of
functional obsolescence due to rising traffic volumes.
The percentage of bridges classified as deficient fell
from 27.5 percent in 2002 to 26.7 percent in 2004.
Most of this decline was the result of reductions in
the percent of structurally deficient bridges.

Percentage of Rural and Urban Bridge Deficiencies,
by Number of Bridges

Year 2002 2004
Rural Structurally Deficient 15.1% 14.4%
Bridges Functionally Obsolete 11.4% 11.0%
Total Deficiencies 26.5% 25.4%

Urban Structurally Deficient 9.2% 8.8%
Bridges Functionally Obsolete 21.9% 21.6%
Total Deficiencies 31.2% 30.4%

Total Structurally Deficient 13.7% 13.1%
Bridges Functionally Obsolete 13.8% 13.6%
Total Deficiencies 27.5% 26.7%




CHAPTER 3: Executive Summary

System Conditions: Transit

The overall physical condition of the U.S. transit
system can be evaluated by examining the age and
condition of the various components of the Nation’s
infrastructure. This infrastructure includes vehicles
in service, maintenance facilities, the equipment
they contain, and other supporting infrastructure
such as guideways, power systems, rail yards,
stations, and structures (bridges and tunnels).

The Federal Transit Administration (FTA) has
undertaken extensive engineering surveys and
collected a considerable amount of data on the

U.S. transit infrastructure to evaluate transit asset
conditions. FTA uses a rating system of 1 “poor” to
5 “excellent” to describe asset conditions.

Definitions of Transit Asset Conditions

Rating Condition Description
No visible defects, near new
Excellent 5 condition.
Some slightly defective or
Good 4 deteriorated components.
Moderately defective or
Fair 3 deteriorated components.
Defective or deteriorated
components in need of
Marginal 2 replacement.
Seriously damaged components in
Poor 1 need of immediate repair.

The average condition of urban bus vehicles has
remained about the same, increasing from 3.07
in 2002 to 3.08 in 2004. The average age of urban
bus vehicles decreased from 6.2 to 6.1 years. The
average condition of bus maintenance facilities
increased from 3.34 in 2002 to 3.41 in 2004. In
2004, 69 percent of bus maintenance facilities were
in adequate or better condition, unchanged from
2002.

The average condition of rail vehicles increased
from 3.47 in 2002 to 3.50 in 2004. The average
age of rail vehicles declined from 20.4 years in 2002
to 19.7 in 2004. The condition of rail maintenance
facilities increased from 3.56 in 2002 to 3.82 in
2004, primarily based on updated data collected

Conditions of Bus Maintenance Facilities 2004

Substandard

Adequate
(3)
45.7%

directly from agencies. In 2004, 92 percent of
rail maintenance facilities were estimated to be in
adequate or better condition.

Conditions of Rail Maintenance Facilities 2004

Substandard
(2)
6.6%

Poor
(1M
1.3%

Adequate Excellent

(3)
48.5% o

26.2%

The condition of rail stations increased from 2.87 in
2002 to 3.37 in 2004, based on new deterioration
curves estimated from on-site surveys in 2004 and
on updated data collected directly from transit
agencies. Condition estimates in this report also
reflect updated deterioration curves for signaling,
traction power, and communications systems for
rail systems developed from on-site surveys in 2005.
In 2004, 100 percent of communications systems,
74 percent of train control systems, and 99 percent
of traction power systems were in adequate or better
condition. The conditions of elevated structures,
underground tunnels, track, and rail vehicle storage
yards improved between 2002 and 2004.
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CHAPTER 4: Executive Summary

Operational Performance: Highways

Congestion on the Nation’s highways imposes
significant costs on drivers and society as a whole

in the form of added travel time, vehicle operating
costs, and emissions. Congestion results when
traffic demand approaches or exceeds the available
capacity of the highway system. It is clear that
traffic demands vary significantly by time of day,
day of the week, season of the year, and for special
events. However, the available capacity at any given
time is also variable, affected by weather, work zones,
traffic incidents, and other nonrecurring events.

Of the total congestion experienced by Americans,
it is estimated that roughly half is “nonrecurring,”
associated with temporary disruptions in traffic
demand and/or in available capacity.

There is no universally accepted definition or
measurement of exactly what constitutes a
congestion “problem,” and this report uses a variety
of different metrics to explore different aspects of
congestion. The Texas Transportation Institute
(TTI) has computed data for the FHWA for several
measures, based on data for all 428 urbanized areas
in 2004. (Note that the values shown for these same
measures in TTT’s 2005 Urban Mobility Study are
different, since that study was based on a subset of
85 urbanized areas that is weighted more heavily to
the most heavily populated areas.)

The Average Daily Percent of VMT under
Congested Conditions is an indicator of the portion
of daily traffic on freeways and other principal
arterials in an urbanized area that moves at less than
free-flow speeds. This percentage increased from
25.9 percent to 31.6 percent from 1995 to 2004 for
the average urbanized area, and rose for each of four
subsets based on population size reported by TTI;
Small (population less than 500,000) rose from
15.4 percent to 16.6 percent, Medium (population
500,000 t0 999,999) rose from 19.0 percent to
24.8 percent, Large (population 1 million to

3 million) rose from 26.0 percent to 31.7 percent,
and Very Large (population greater than 3 million)
rose from 34.4 percent to 40.7 percent. While the
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percent of VMT under congested conditions rose
from 2002 to 2004, it rose at a lower rate than it
had from 1995 to 2002.

Percent of VMT Under Congested Conditions,
by Urbanized Area Size, 1995-2004
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The Average Length of Congested Conditions,

a measure of the typical duration of congested
travel conditions in urbanized areas, stabilized at
approximately 6.6 hours per day in 2002 and 2004,
after rising from 5.9 hours per day in 1995.

The Travel Time Index measures the amount of
additional time required to make a trip during the
congested peak travel period, rather than at other
times of the day. The average travel time index for
all urbanized areas for 2004 was 1.38, indicating
that congestion caused travel times to be 38 percent
longer. This is up slightly from the 1.37 value
reported for 2002; the value for 1995 was 1.27.

Average Travel Time Index for All Urbanized Areas,
1995-2004
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In 2004, the average delay experienced by the

peak period travelers for all urbanized areas was
45.7 hours, up slightly from 45.4 hours in 2002.
The average annual delay per capita (including all
residents of a given area, not just peak travelers) rose
from 23.8 hours in 2002 to 24.4 hours in 2004.



CHAPTER 4: Executive Summary

Operational Performance: Transit

Transit operational performance can be measured
and evaluated on a number of different factors,
including the speed of passenger travel, vehicle
utilization, and service frequency.

Average operating speed in 2004 was higher than
in 2002, and above its 10-year average. Average
operating speed is an approximate measure of the
speed experienced by transit riders and is affected

by dwell times and the number of stops. In 2004,
the average operating speed for all transit modes

was 20.1 miles per hour, up from 19.9 in 2002, and
above its 10-year average of 20.3. The average speed
of nonrail modes was 14.0 miles per hour in 2004,
up from 13.7 in miles per hour in 2002. The average
speed for rail was 25.0 miles per hour in 2004,
down from 25.3 in 2002.

Average vehicle utilization levels were lower in
2004 than in 2002 for all modes except demand
response, ferryboat, and vanpool. Vehicle
utilization is measured as passenger miles per vehicle
operated in maximum service adjusted to reflect
differences in the passenger-carrying capacities of
transit vehicles. On average, rail vehicles operate
at a higher level of utilization than nonrail vehicles.
Commuter rail has consistently had the highest
vehicle utilization rate, and demand response the
lowest.

Vehicle Utilization Passenger Miles

per Capacity-Equivalent Vehicle

(Thousands of Passenger Miles)

Utilization
Mode 2002 2004
Commuter Rail 769 755
Heavy Rail 655 652
Vanpool 498 502
Light Rail 533 468
Motorbus 389 373
Ferryboat 297 328
Trolleybus 246 237
Demand Response 168 181

Changes in the capacity utilization of rail vehicles
influence these vehicle operating speeds through
changes in dwell times. As the capacity utilization
of commuter rail, heavy rail, and light rail declined

Index of Rail Speed and Capacity Utilization of
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from 2001 to 2003, average rail speed increased; and
as the capacity utilization of heavy and commuter
rail increased from 2003 to 2004, average rail speed
decreased.

Most passengers who ride transit wait in areas
that have frequent service. The 2001 National
Household Travel Survey found that 49 percent of
all passengers who ride transit wait for 5 minutes

or less for a vehicle to arrive, and 75 percent wait
10 minutes or less. Nine percent of passengers wait
for more than 20 minutes. To some extent, waiting
times are correlated with incomes. Passengers with
annual incomes above $65,000 are more likely to
wait less time for a transit vehicle than passengers
with incomes lower than $30,000. Higher-income
passengers are more likely to be choice riders;
passengers with lower incomes are more likely to use
transit for basic mobility and to have more limited
alternative means of travel.

Passengers by Waiting Times
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CHAPTER 5: Executive Summary

Safety Performance: Highways

Considerable progress has been made in reducing
the number of highway fatalities since 1966, when
Federal legislation first addressed highway safety.
Since that time, the highest number of trafhic
deaths was 54,589 in 1972, while the lowest was
39,250 in 1992. Highway fatalities decreased from
43,005 in 2002 to 42,636 in 2004.

The fatality rate per 100 million VMT has declined
over time, as the number of VMT has increased.

In 1966, the fatality rate per 100 million VMT
was 5.50; this figure had dropped to 1.73 in 1995,
1.51 in 2002, and 1.44 in 2004.

Fatality Rate, 1995-2004
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Fatality rates are generally lower in urban areas
than rural areas, and on higher-ordered functional
systems than lower-ordered functional systems.
For example, in 2004, the fatality rate per 100
million VMT on urban Interstate highways

was 0.55, while the fatality rate on rural roads
functionally classified as local was 3.08.

Of the 42,636 total fatalities in 2004, a reported
25,676 involved a roadway departure, in which a
vehicle had left its lane. This includes 10,553 that
involved a vehicle rollover, a 10.8 percent increase
since 1997. The number of rollover fatalities
among sport utility vehicles (SUVs) rose by

96.1 percent over that same time period.

m Description of Current System

About 9,117 highway fatalities occurred at
intersections in 2004, down slightly from the
9,148 reported in 1995. Pedestrian fatalities have
shown a steady decrease over time, dropping from

6,256 in 1995 to 5,494 in 2004.

Approximately 6.2 million crashes were reported
in 2004. Only 0.6 percent of these crashes were

severe enough to result in a fatality; 69.3 percent
of these crashes resulted in property damage only,
while 30.1 percent resulted in injuries.

The number of traffic-related injuries has declined
over time, from 3.4 million in 1988, the first

year for which statistics are available, down to

2.9 million in 2002 and 2.8 million in 2004.
There were approximately 169 injuries per

100 million VMT in 1988; this figure declined to
143 in 1995, 102 in 2002, and 94 in 2004.

Injury Rate, 1995-2004

# per 100 Million VMT
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Alcohol-impaired driving is a serious public
safety problem in the United States. Alcohol
was a contributing factor in an estimated
16,694 fatalities in 2004 (39 percent of the total)
and 7 percent of all crashes.

2004

Speeding is one of the most prevalent factors
contributing to traffic crashes. The estimated annual
economic costs of speed-related crashes exceeded
$40.4 billion in 2004. Speeding was a contributing
factor in an estimated 13,192 fatalities in 2004

(31 percent of the total).
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Safety Performance: Transit

Public transit in the United States has been

and continues to be a highly safe mode of
transportation, as evidenced by the statistics on
incidents, injuries, and fatalities that have been
reported by transit agencies for the vehicles they
operate directly. Reportable safety incidents include
collisions and any other type of occurrence that
result in death, a reportable injury, or property
damage in excess of a threshold. Injuries and
fatalities include those suffered by riders as well as by
pedestrians, bicyclists, and people in other vehicles.
Reportable security incidents include a number

of serious crimes (robberies, aggravated assaults,
etc.), as well as arrests and citations for minor
offenses (fare evasions, trepassings, other assaults,
etc.). Injuries and fatalities may occur not just
while traveling on a transit vehicle, but also while
boarding, alighting, or waiting for a transit vehicle
or as a result of a collision with a transit vehicle or
on transit property.

In 2002, the definitions of an incident and an
injury were revised. The threshold for a reportable
safety incident was raised from $1,000 to $7,500.
An injury was redefined to be an occurrence that
required immediate transportation for medical care
away from the scene of the incident. Before 2002,
any event for which the FTA received a report was
classified as an injury. These adjustments to incident
and injury definitions led to a decrease in reported
incidents and injuries in 2002. These adjustments
preclude the direct comparison of incident and
injury statistics with those for earlier years.

The definition of fatalities has remained the

same. Fatalities decreased from 282 in 2002 to
248 in 2004, and fell from 0.66 per 100 million
PMT in 2002 to 0.55 per 100 million PMT in
2004. Fatalities, adjusted for PMT, are lowest for
motorbuses and heavy rail systems. Fatality rates
for commuter and light rail have, on average, been
higher than fatality rates for heavy rail. Commuter
rail has frequent grade crossings with roads and

Fatalities per 100 Million PMT, 2002 and 2004

No. per 100
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shares track with freight rail vehicles; light rail

is often at grade level and has minimal barriers
between streets and sidewalks. There were no
fatalities on demand response vehicles operated
directly by public transit agencies in either 2002 or
2004.

Incidents (safety and security combined) and
injuries per 100 million PMT declined for all modes
combined from 2002 to 2004. Incidents and
injuries, when adjusted for PMT, are consistently
the lowest for commuter rail and highest for
demand response systems.

Incidents and Injuries per 100 Million PMT, 2004
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Finance:

Taken together, all levels of government spent
$147.5 billion for highways in 2004. Cash outlays
by the Federal government for highway-related
purposes were $33.1 billion (22.4 percent of the
combined total for all levels), including both direct
highway expenditures and amounts transferred to
State and local governments for use on highways.
States funded $72.9 billion (49.4 percent).
Counties, cities, and other local government
entities funded $41.5 billion (28.1 percent).
Private sector investment is playing an
increasingly important role in highway finance;
this subject is discussed in Chapter 13.

Of the total $147.5 billion spent for highways in
2004, $70.3 billion (47.6 percent) was used for
capital investments. Spending on maintenance and
operations totaled $36.3 billion (24.6 percent);
administrative costs (including planning and
research) were $12.7 billion; $14.3 billion was
spent on highway patrol functions and safety
programs; $5.8 billion was used to pay interest;
and $8.0 billion was used for bond retirement.

Highway Expenditures by Type, 2004

Maintenance and

Operations
24.6% .

Total highway expenditures by all levels of
government increased 44.7 percent between
1997 and 2004. Highway spending rose

faster than inflation over this period, growing
22.7 percent in constant dollar terms. Capital
spending grew by 45.2 percent between 1997
and 2002. Federal cash expenditures for capital
purposes rose 52.9 percent, while State and local

Administration

8.6%

Highway Patrol
and Safety
9.7%

Capital
Outlay
47.6%

Interest on Debt
3.9%
Bond Retirement
5.4%
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capital investment increased by 39.9 percent. As
a result of Federal capital spending rising more
quickly, the portion of total capital outlay funded
by the Federal government rose from 41.6 percent
in 1997 to 43.8 percent in 2004. The Federal
percentage in 2002 was 46.1 percent, the highest
level since 1986.

Of the $70.3 billion of capital spending by all
levels of government in 2004, $36.4 billion
(51.8 percent) was spent for system
rehabilitation, the resurfacing, rehabilitation, and
reconstruction of existing roadways and bridges.
An estimated $14.7 billion (20.9 percent) was used
to construct new roads and bridges; $12.8 billion
(18.3 percent) went for adding new lanes to
existing roads; and $6.4 billion (9.0 percent)

went for system enhancements such as safety,
operational, or environmental enhancements.

Highway-user revenues—the total amount
generated from motor-fuel taxes, motor-vehicle
fees, and tolls imposed by Federal, State, and local
governments—were $105.8 billion in 2004. Of
this, $83.0 billion (78.4 percent) was used for
highways. This represented 57.1 percent of the
total revenues generated by all levels of government
in 2004 for use on highways. Other major sources
of revenues for highways included bond proceeds
of $15.8 billion (10.9 percent) and general fund
appropriations of $23.6 billion (16.2 percent).
Other sources such as property taxes, other taxes
and fees, lottery proceeds, and interest income
totaled $23.0 billion (15.8 percent).

Revenue Sources for Highways, 2004
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CHAPTER 6: Executive Summary

Finance: Transit

In 2004, $39.5 billion was available from all systems, and $1.1 billion or 9 percent of the total
sources to finance transit capital investments and | was for stations.

operations, compared with $36.5 billion in 2002. . . .

T it fundi g bli Js all d Sources of Transit Capital Investment Funding,
ransit run lng comes rompﬂ leil;’l s allocate 2002 and 2004 (Bllhons of DO”C"'S)

by Federal, State, and local governments and systerm-

generated revenues earned by transit agencies from $14,000 ﬂ Brfederal EState OLocal
the provision of transit services. In 2004, Federal $12,000
. $5.9 $5.9
funds accounted for 18 percent of all transit revenue $10,000 - 7 B 47 1%
. . (]
sources, State funds for 20 percent, local funds $8,000 77 S
for 35 percent, and system-generated funds for $6,000 H
28 percent. $4,000 .
e —
2004 Transit Revenue Sources (Billions of Dollars) $0 A
2002 2004

In 2004, actual operating expenditures were
$25.4 billion. Vehicle operating expenses were
$13.4 billion, 53 percent of total operating
expenses and 35 percent of total expenses; vehicle
19.7% maintenance expenses were $5 billion, 20 percent
of total operating expenses and 13 percent of
total expenses; nonvehicle maintenance expenses
were $2.7 billion, or 11 percent of total operating

Federal

System
Generated
$11.1

28.1%

Eighty percent of the Federal funds allocated to expenses and 7 percent of total expenses; and

transit are from a dedicated portion of the Federal general administrative expenses were $4.2 billion, or
motor-fuel tax receipts, and 20 percent are from 17 percent of total operating expenses and 11 percent
general revenues. Federal funding for transit of total expenses.

increased from $6.3 billion in 2002 to $7.0 billion
in 2004, and State and local funding increased from

$20.3 billion in 2002 to $21.5 billion in 2004.

Vehicle
Vehicle Maintenance
In 2004, $12.6 billion, or 32 percent of Operating —
total available transit funds, was spent on Maintenance
capital investment. Federal capital funding
was $4.9 billion, or 39 percent of total capital Generdl

Administrative

expenditures; State capital funding was $1.8 billion,
or 14 percent of total capital expenditures; and local
capital funding was $5.9 billion, or 47 percent of o ) )
total capital expenditures. Between 2002 and 2004, In 2004, $26.9 billion was available for operating

Federal capital funding decreased by 1.3 percent expenses, accounting for 68 percent of total.
and State and local capital funding increased by available funds; the Federal government provided
5.4 percent. $2.0 billion or 8 percent of total operating expenses;
State governments $6.0 billion or 22 percent of total
In 2004, $4.0 billion or 32 percent of total capital operating expenses; local governments $7.9 billion or
expenditures was for guideway; $3.4 billion or 29 percent of total operating expenses; and system-
27 percent of the total was for rolling stock, generated revenues $10.9 billion or 41 percent of
$2.1 billion or 16 percent of the total was for total operating expenses.

Description of Current System m



PART Il : Executive Summary

Investment/Performance Analysis

Chapters 7 through 10 present and analyze
estimates of 20-year capital investment scenarios
for highways, bridges, and transit. The projections
shown in this report reflect complex technical
analyses that attempt to predict the impact

that capital investment may have on the future
conditions and performance of the transportation
system. Separate estimates of investments for
highways, bridges, and transit are generated
independently by separate models and techniques.
While the Highway Economic Requirements
System (HERS), National Bridge Investment
Analysis System (NBIAS), and Transit Economic
Requirements Model (TERM) all utilize benefit-
cost analysis, their methods for implementing this
analysis are very different. Each model relies on
separate databases, making use of the specific data
available for only one part of the transportation
system and addressing issues unique to each mode.
These three models have not yet evolved to the
point where direct multimodal analysis would
be possible.

Chapter 7 presents estimates of future investment
for specific scenarios, which are defined differently
for each mode. These scenarios are intended to

be illustrative only; this report does not endorse
any particular level of future highway, bridge,
or transit investment. While estimates are

made of the cost to maintain future indicators

of conditions and performance and current year
levels, and the cost to improve performance based
on standards unique to each model, these represent
only two points on a continuum of alternative
investment levels. Chapter 9 analyzes the impacts
different levels of future investment might have on
various measures of physical condition, operating
performance, and system use.

Chapter 8 compares 2004 spending with the
average annual investment scenario levels for

the 2005-2024 period stated in constant 2004
dollars in Chapter 7 for the benchmark scenarios.
The investment scenario estimates reflect the

m Investment/Performance Analysis

total capital investment required from all
sources—Federal, State, local, and private—to
achieve certain levels of performance. While the
analyses in Chapter 8 identify the magnitude of
the differences between current spending and
the investment scenarios, they do not directly
address which revenue sources might be used

to finance additional investment, nor do they
suggest how much might be contributed by each
level of government. This report makes no
recommendations concerning future levels of
Federal investment.

As in any modeling process, simplifying
assumptions have been made in HERS, NBIAS,
and TERM to make analysis practical and to meet
the limitations of available data. (See Appendices
A, B, and C for more details on the individual
models.) The accuracy of the projections of future
investment scenarios depends in large part on

the underlying assumptions used in the analysis.
Chapter 10 explores the impact that varying some
of these key assumptions would have on the overall
results.

The HERS, NBIAS, and TERM models all have a
broader focus than traditional engineering-based
models, looking beyond transportation agency
costs to consider the benefits that transportation
provides to users of the system and some of the
impacts that transportation investment has on
nonusers. From an economic perspective, the cost
of an investment in transportation infrastructure

is simply the straightforward capital cost of
implementing an improvement project. The
benefits of transportation capital investments are
generally characterized as the attendant reductions
in costs faced by (1) transportation agencies (such
as for maintenance), (2) users of the transportation
system (such as savings in travel time and vehicle
operating costs), and (3) others who are affected by
the operation of the transportation system (such

as reductions in environmental or other societal
COStS).
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Investment/Performance Analysis

While the economic-based approach would suggest
that projects be implemented in order based on
their benefit-cost ratios (BCRs) until the funding
available under a given scenario is exhausted, in
reality other factors influence Federal, State,
and local decisionmaking that may result

in a different outcome. If some projects with
lower BCRs were carried out in favor of projects
with higher BCRs, then the actual amount of
investment required to achieve any given level of
performance would be higher than the amount
predicted in this report. Consequently, increasing
spending to the level identified as the ‘Cost to
Maintain” would not guarantee that conditions
and performance would actually be maintained.
Similarly, while the HERS, NBIAS, and TERM
models all screen out potential improvements that
are not cost-beneficial, simply increasing spending
to the “Cost to Improve” level would not in itself
guarantee that these funds would be expended

in a cost-beneficial manner. Further, there may
also be some projects that, regardless of economic
merits, may be infeasible as a practical matter due
to factors beyond those considered in the models.
As a result, the supply of feasible cost-beneficial
projects could be exhausted at a lower level of
investment than is indicated by this scenario, and
the projected improvements to future conditions
and performance under this scenario may not be
fully obtainable in practice.

This report has traditionally identified the amount
of additional spending above current levels that
would be required to achieve certain performance
benchmarks, without considering the types of
revenues required to support this additional
spending. The implicit assumption has been that the
financing mechanisms would not have any impact
on the investment scenario estimates. In reality,
however, increased funding from general revenue
sources (such as property taxes, sales taxes, income
taxes, etc.) would have different implications

than increased funding from user charges (such

as fuel taxes, tolls, and fares). For this report, the

highway investment modeling procedures have been
modified to assume that any increase in highway
and bridge investment above 2004 levels would

be funded entirely by increases in user charges,

and a feedback loop has been added to account

for the impact that this increase in the “price” of
travel would have on deterring future travel and,

by extension, reducing future investment scenario
estimates.

While the assumption of increased levies on users
via the current tax structure draws revenues,
investment, and travel demand together, the
inherent economic inefhiciencies of the current
structure would remain, whereby travel on
uncongested facilities is charged at the same rate as
those with significant congestion issues. In an ideal
(from an economic point of view) world, users of
congested facilities would be levied charges precisely
corresponding to the economic cost of the delay
they impose on one another, thereby reducing peak
traffic volumes and increasing net benefits to all
users combined.

For this report, the HERS model has been adapted
to illustrate the maximum, theoretical impact that
efficient pricing could have on the estimates of
future highway investment scenarios. This highly
stylized analysis, presented in Chapter 10, assumes
that congestion pricing would be implemented
universally on all congested roads. This analysis
demonstrates that congestion pricing has
considerable potential for reducing peak period
congestion and future investment scenario
estimates. However, this analysis should be viewed
as an interim product that will be refined in future
editions of the C&P report. Importantly, it does
not account for the considerable costs that could be
associated with implementing and administering
such a comprehensive pricing system. The
methodology used for this analysis is presented in
Appendix A. The “Pricing Effects” section in Part IV
provides a further discussion of ongoing research in
this area.

Investment/Performance Analysis m
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Capital Investment Scenarios: Highways and Bridges

Chapter 7 presents two illustrative future
investment scenarios for highways and bridges.
The Introduction to Part II (summarized on pages
ES-12 and ES-13) includes critical background
material required to properly interpret these

scenarios. These scenarios assume the continuation

of current highway financing mechanisms and
current trends in the deployment of certain
operations strategies and deployments; Chapter 10
explores the impacts of changing these and other
key scenario assumptions.

The average annual Cost to Maintain Highways

and Bridges for the 20-year period 2005-2024 is

estimated to be $78.8 billion, stated in constant
2004 dollars. This scenario represents the level of

investment by all levels of government required to
(1) maintain the existing level of bridge deficiencies

in constant dollar terms, and (2) keep the physical
condition and operational performance of the
highway system at a level sufficient to prevent
average highway user costs (including travel time

costs, vehicle operating costs, and crash costs) from

rising above the existing level in constant dollar
terms.

Cost to Maintain Highways and Bridges

Distribution by Improvement Type

System
Expansion
$31.0 Billion System
39.4‘7‘ Enhancement
$7.1 Billion
9.0%
System
Rehabilitation
$40.7 Billion

51.6%

Agency costs, such as maintenance, and societal
costs, such as emissions, are considered in

the benefit-cost analysis for future highway
investments, but are not included in the
calculation of the maintain user cost performance
goal. Taxes are also excluded from the user cost
target, since they are not a reflection of system
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conditions or performance. User taxes would
rise under this scenario to cover the additional
investment required above 2004 spending levels,
so the total costs including taxes experienced by
individuals under this scenario would increase.

The average annual Maximum Economic
Investment Level for Highways and Bridges for
the 20-year period 2005-2024 is estimated to
be $131.7 billion, stated in constant 2004 dollars.
This scenario represents the level of investment by
all levels of government required to implement
all cost-beneficial improvements on highways

and bridges. This scenario can be viewed as an
“investment ceiling” above which it would not be
cost-beneficial to invest, even if unlimited funding
were available.

Maximum Economic Investment

for Highways and Bridges
Distribution by Improvement Type

System
Expansion
$5i,48:0|/|||on System
00 Enhancement
$11.9 Billion
Sysiem 9.0%

Rehabilitation
$61.0 Billion

46.3%

System rehabilitation improvements make

up 51.6 percent of the Cost to Maintain and

46.3 percent of the Maximum Economic
Investment level. This includes all capital
investment aimed at preserving the existing
highway and bridge infrastructure. System
expansion improvements (adding capacity to

the system through widening or other means)
make up 39.4 percent of the Cost to Maintain
and 44.6 percent of the Maximum Economic
Investment level. The remaining 9.0 percent

of each scenario is not directly modeled; this
represents the current share of capital spending on
system enhancements such as safety, traffic control
facilities, and environmental enhancements.
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Capital Investment Scenarios: Transit

Transit capital investment estimated under the
“Maintain Conditions and Performance” scenario
and estimated under the “Improve Conditions
and Performance” scenario are 1.3 percent higher
and 9 percent lower than in the 2004 report; the
amount to improve performance has declined due
to revisions in the benefit-cost analysis. Current
investment estimates are for the period 2005-2024.
The Maintain Conditions and Performance scenario
projects the level of investment to maintain current
average asset conditions over the 20-year period

and to maintain current vehicle occupancy levels

as transit passenger travel increases. The Improve
Conditions and Performance scenario projects the
level of invesment to raise the average condition

of each major transit asset type to at least a level

of “good,” reduce average vehicle occupancy rates,
and increase average vehicle speeds. The Improve
Conditions and Performance scenario defines an
upper limit above which additional investment in
transit is unlikely to be economically justifiable.

Transit Average Annual Investment Scenario Estimatess,
2003-2022 and 2005-2024

(Billions of Dollars)

Average Annual Cost

2003-2022 2005-2024

Conditions & Performance 2002 Dollars 2004 Dollars
Maintain $15.6 $15.8
Improve $24.0 $21.8

Average annual investment is estimated to

be $15.8 billion to maintain conditions and
performance ($15.6 billion in 2002) and

$21.8 billion to improve conditions and
performance ($24.0 billion in 2002). Under the
“Maintain” scenario, $10.4 billion annually would
be needed for asset rehabilitation and replacement
and $5.4 billion for asset expansion. Under the
“Improve” scenario, $10.9 billion would be needed
annually for replacement and rehabilitation,

$5.4 billion for asset expansion, and $5.5 billion for
performance improvements. Eighty-seven percent

Annual Cost to Maintain and Improve Conditions
and Performance by Investment Type, 2005-2024

Billions of O Performance Improvements
2004 Dollars M Asset Expansion
$25.0 ORehabilitation and Replacement
$20.0 $5.5
$15.0 <5 §5 4
$10.0
$5.0 $10.4 $10.9
$0.0 T

Maintain Conditions and
Performance

Improve Conditions and
Performance

of the investment under the “Maintain” scenario, or
$13.8 billion, would be required in urban areas with
populations of over 1 million, reflecting the fact that
in 2004, 92 percent of the Nation’s passenger miles
were in these areas.

Of the investment required to maintain conditions
and performance, vehicles account for 45 percent
($7.1 billion annually), guideway elements for

18 percent ($2.9 billion), facilities for 12 percent
($1.9 billion), stations for 9 percent ($1.4 billion),
systems for 9 percent ($1.4 billion) and other
project costs for 6 percent ($1.0 billion). Of

the investment under the Improve Conditions

and Performance scenario, vehicles account for

42 percent ($9.2 billion annually), guideway
elements for 19 percent ($4.2 billion), facilities for
11 percent ($2.4 billion), stations for 10 percent
($2.1 billion), systems for 7 percent ($1.6 billion)
and other project costs for 11 percent ($2.3 billion).

Average Annual Transit Investment Scenario
Estimates by Asset Type, 2005-2024

(Billions of 2004 Dollars)

Maintain Improve
Vehicles $7. $9.2
Guideway Elements $2.9 $4.2
Facilities $1.9 $2.4
Stations $1.4 $2.1
Systems $1.4 $1.6
Other Project Costs $1.0 $2.3
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Comparison of Spending and Investment Scenario Estimates:

Highway and Bridge

Chapter 8 compares the investment estimates

for the two illustrative scenarios introduced in
Chapter 7 with current and projected spending
levels. This report does not endorse either of
these two scenarios as a target level of funding,
nor does it make any recommendations concerning
future levels of Federal funding.

Federal, State, and local capital expenditures for
highways and bridges totaled $70.3 billion in
2004. Capital outlay by all levels of government
would have to increase by 12.2 percent above
this level to reach the $78.8 billion Cost to
Maintain Highways and Bridges level. The
percentage gap for highway resurfacing and
reconstruction (part of the system rehabilitation
component of the Cost to Maintain) is larger,

at approximately 23.0 percent. In contrast,

capital expenditures for bridge rehabilitation and
replacement (also part of system rehabilitation)
were 16.6 percent higher than the estimated
annual cost to maintain the current economic
backlog of bridge improvements in constant dollar
terms. This is consistent with the reduction in

the number of deficient bridges observed in recent
years.

2004 Capital Outlay by All Levels of Government

vs. Highway and Bridge Investment Scenario Estimates

2004 Capital
Outlay

Cost to
Maintain

Maximum
Economic

Investment

$0.0 $25.0

$50.0
Billions of 2004 Dollars

$75.0 $100.0 $125.0

An increase in capital outlay of 87.4 percent
above current levels would be required to reach
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the projected $131.7 billion Maximum Economic
Investment level for highways and bridges.

The distribution of funding by investment type
suggested by the investment scenarios developed
using the HERS and NBIAS models depends on
the level of funding. In 2004, 39.1 percent of
highway capital outlay went for system expansion,
including the construction of new roads and
bridges and the widening of existing facilities. This
is very close to the percentage suggested by the
“Cost to Maintain” scenario to be used for capacity
expansion investments (39.4 percent). However,
if funding levels were to rise significantly above
this level, the analysis identifies a number of cost-
beneficial potential investments to combat highway
congestion, so that at the Maximum Economic
Investment level, 44.6 percent of total investments
are for capacity expansion.

Investment Scenarios and 2004 Capital Outlay
Distribution by Improvement Type

| |

Outlay
Costfo 51.6% 39.4% 9.0%
Maintain
Maximum
Economic 46.3% 44.6% 9.0%
Investment ‘ ‘

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

O System Rehabilitation
O System Enhancement

B System Expansion

The estimated gaps between current spending and
the two investment scenarios are higher than the
estimates shown in the 2004 edition of this report,
which compared 2002 highway capital outlay
with investment scenarios for 2003 to 2022. The
estimated Cost to Maintain in that report was

8.3 percent higher than 2002 spending, and the
gap between 2002 spending and the Maximum
Economic Investment level was 74.3 percent.
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Comparison of Spending and Investment Scenario Estimates:

Transit

Transit capital expenditures from Federal, State, and
local governments totaled $12.6 billion in 2004,
below the annual investment amounts estimated

by the TERM scenarios for the 20-year period

from 2005-2024. The annual capital investment
estimated by the Maintain Conditions and
Performance scenario is $15.8 billion, 25 percent
above actual spending in 2004. The investment
estimated by the Improve Conditions and
Performance scenario is $21.8 billion, 73 percent
above actual 2004 capital spending,.

The gap between actual vehicle capital investment
and the amount to maintain and improve the
conditions of vehicle assets has widened since the
last report and the gap between actual nonvehicle
asset investment and the amount to maintain and
improve the conditions of nonvehicle assets has
declined, in part, due to a decrease in the share of
capital spending on vehicles from 31 percent in
2002 to 27 percent in 2004, and an increase in the
share of capital spending on nonvehicles from 69 to
73 percent.

The estimated average annual amount to maintain
the conditions and performance of the Nation’s
transit vehicle assets of $7.1 billion is 109 percent
above actual spending of $3.4 billion in 2002.
The estimated average annual amount to improve
conditions and performance of transit vehicles

is $9.2 billion, 171 percent above the 2004
investment.

The average annual amount to maintain the
conditions and performance of the Nation’s
nonvehicle transit infrastructure of $8.6 billion is

7 percent below the $9.2 billion spent in 2004. The
average annual amount to improve the conditions
and performance of the nonvehicle infrastructure is
$12.7 billion, 38 percent above actual spending in
2004.

In addition to continually replacing existing transit
assets, the annual investment scenarios estimates
include the expansion of existing assets to meet

A Comparison of 2004 Capital Spending with
Average Annual Investment Scenario Estimates

(Billions of Dollars)

W 2004 Capital Spending
$ Billions
$14.0 — O Maintain Conditions &
Performance
$12.0 |— OlImprove Conditions & {15 71—
Performance ’
$10.0 -
9.2
$8.0 8.6 ——
$6.0 7.1 [
$4.0 -
$2.0 -
$0.0
Vehicles Nonvehicle Assets

projected demand and improve operational
performance. To maintain performance, TERM
estimates that an additional 26,000 buses and
5,500 rail vehicles would need to be purchased
between 2005 and 2024 to meet a projected
ridership growth of 1.57 percent. This would
be roughly a 24 percent increase in the 2004 bus
fleet size, and a 21 percent increase in the 2004
rail fleet size. To improve performance, TERM
estimates that an additional 3,000 rail vehicles

would be needed, or about a 12 percent increase
in the 2004 rail fleet size.

The gap between the annual investment estimated
by the Maintain Conditions and Performance
scenario and actual investment is similar to

what was reported in the 2004 edition. The gap
between the annual investment estimated by the
Improve Conditions and Performance scenario
and actual investment is about 20 percent lower
than reported in the 2004 report due to a decrease
in the estimate required to improve conditions
and performance. This decline was primarily due
to a decrease in investment needed to improve
performance resulting from a reduction in the
assumed hourly cost of congestion delay.

Investment/Performance Analysis ES-17



CHAPTER 9: Executive Summary

Impacts of Investment: Highways and Bridges

Spending by all levels of government on system
rehabilitation rose by 58.0 percent between 1997
and 2004, from $23.0 billion to $36.4 billion.
This increased investment in roadway resurfacing
and reconstruction and bridge rehabilitation and
replacement is reflected in the increases in the

percent of VMT occurring on pavements with good

ride quality and the decreases in bridge deficiencies

that are described in Chapter 3.

Investment in system expansion has also increased
from 1997 to 2004, but at a much lower rate
relative to outlays for system preservation. While
the rate of deterioration in various measures of
operational performance has decreased, the level of
investment has not stopped the overall growth in
congestion levels that is described in Chapter 4.

If annual highway capital investment from 2005
to 2024 averages the $131.7 billion (in constant
2004 dollars) level specified by the “Maximum
Economic Investment” scenario, and is applied in
the manner suggested (devoting a larger share of
investment toward capacity expansion to address
congestion problems), then average highway user
costs would be expected to decline by 2.8 percent
per VMT in constant dollar terms. While this
percentage appears relatively low, by the year 2024
it would translate into approximately $116 billion
in annual user cost savings. (There is a practical
limit on the ability of highway investments to
cause dramatic reductions in total user costs,
since they include the time costs associated with
getting from point A to point B in uncongested
conditions). Average delay per VMT would
decline by 10.6 percent under the “Maximum
Economic Investment” scenario. (Delay due

to incidents would decline much more sharply,

as the level of future investments in operations
and intelligent transportation systems assumed

in these scenarios would have a greater effect

on nonrecurring delay.) Average pavement

ride quality would be expected to improve by
21.1 percent relative to 2004 levels.

m Investment/Performance Analysis

If all levels of government combined invested

at the projected Cost to Maintain level of

$78.8 billion, average highway user costs in
2024 would by definition match those in 2004.
Average pavement ride quality would improve by
2.5 percent, while delay per VMT would worsen
by 3.4 percent.

Projected Changes in 2024 Highway Condition and

Performance Measures Compared with 2004 Levels,
at Different Possible Funding Levels

—&— Average Pavement Roughness
—>— Average Total User Costs
—l— Average Delay
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The amount of travel growth on a highway
segment may be affected by the level of investment
on that segment. Investments that reduce the
economic cost of using the facility will tend

to encourage additional use, while increasing
congestion on an unimproved roadway can cause
travel growth to be lower than it otherwise would
be. The travel growth forecasts used in the analysis
of highway investment in this report are dynamic,
in the sense that they allow feedback between

the level of future investment and future VMT
growth.

Relative to previous editions, the difference
between the projected average annual VMT
growth rate in the two scenarios is narrower
(1.94 percent versus 1.88 percent), due to the
imposition of user charges to cover the increased
spending associated with each scenario.



CHAPTER 9: Executive Summary

Impacts of Investment: Transit

Funding levels between 2002 and 2004 have been
sufficient to maintain conditions.
estimated by the “Maintain Conditions” scenario
assumes that an average condition of 3.6 will

be reached in 2024, compared with an average
condition of 3.9 in 2004. To reach an average
condition of 3.9 in 2024 would require the
maintain conditions investment estimate to include
replacement expenditures for some assets not
needing replacement over the 2003 to 2024 period.

The investment

If the amount spent on capital investment is

10 percent lower than the amount estimated to

be needed to maintain conditions in urban areas
($8.89 billion annually instead of $9.88 billion
annually), the average condition of transit assets

is estimated to fall from 3.6 in 2004 to 3.5 in
2024. If this amount is lowered by 30 percent to
$6.92 billion annually, average asset conditions are
estimated to fall to 3.4 in 2024.

Effect of Capital Spending

Constraints on Transit Conditions

Percent of Recommended
Rehabilitation and

2004 Replacement Expenditures to
Condition Maintain Conditions
Asset Type 100% 90% 80% 70%
Guideway Elements 4.4 4.1 4.0 4.0 3.9
Facilities 3.6 3.2 2.9 2.9 2.9
Systems 3.9 3.7 3.7 3.5 3.4
Stations 3.4 3.1 3.1 3.1 3.1
Vehicles 3.4 3.4 3.3 3.3 3.1
All Assets 3.9 3.6 3.5 3.5 3.4
Replacement Expenditure
Scenarios ' $9.88  $8.89 $7.91 $6.92

1 . ey
Excludes rural vehicles and facilities.

Funding levels between 2002 and 2004 have

also been sufficient to maintain performance as
measured by passenger travel time and vehicle
occupancy. TERM estimates that for urban areas
$5.2 billion annually will be needed to maintain
current performance if PMT increases annually
at the projected rate of 1.57 percent, or about
850 million new passengers per year.

TERM considers, in its benefit-cost analysis, the
effect of capital investment on transit user costs
and the effect of change in these costs on transit
ridership. Transit user costs are composed of two
components: the out-of-pocket transit fare cost
and the time spent making the trip or “travel-time
cost.” Travel-time savings are realized by adding
or expanding an existing rail or BRT service or

by adding vehicles to reduce crowding. Out-of-
pocket savings occur when passengers switch from
automobiles to transit.

TERM estimates that $5.2 billion annually is
required to improve transit performance in urban
areas, $2.01 billion annually for asset expansion
in new rail or BRT service to increase speed, and
$3.16 billion annually for asset expansion in new
vehicles to reduce occupancy levels. The average
ridership estimated to result from increasing
speed is 22.9 million passengers annually; the
average annual ridership estimated to result

from decreasing occupancy levels is 51.6 million
passengers annually.

Investment/Performance Analysis m



CHAPTER 10: Executive Summary

Sensitivity Analysis: Highways and Bridges

The usefulness of any investment scenario

analysis depends on the validity of the underlying
assumptions used to develop the analysis. Since
there may be a range of appropriate values for several
of the model parameters used in these analyses, this
report includes an analysis of the sensitivity of the
baseline analyses presented in Chapter 7 to changes
in these assumptions.

While previous editions of the C&P report have
examined the effects of a 25 percent constant
dollar increase in highway construction costs,
this alternative analysis has taken on additional
significance due to recent spikes in the costs of
various construction materials and petroleum
products. Such an increase would lead to a
comparable increase in the average annual Cost
to Maintain highways and bridges; the Maximum
Economic Investment level would rise by only
11.2 percent, as some potential improvements
would no longer be cost-beneficial.

This edition of the report also includes theoretical
scenarios involving alternative congestion reduction
strategies. 'The baseline scenarios in Chapter 7
reflect the effects of selected operations strategies and
intelligent transportation systems (ITS), assuming
existing deployment trends continue. However, if
the deployment rates were to accelerate significantly,
the Cost to Maintain could decline by 2.4 percent.
Assuming full immediate deployment in all
applicable locations would bring down the Cost to
Maintain by 6.6 percent. The Maximum Economic
Investment level would not change significantly,

as many of these operations deployments would
complement, rather than substitute for, other
cost-beneficial highway investments. However,
under these alternative assumptions, projected
future operational performance would be
significantly improved; highway users would save
an extra $10 billion annually by 2024 in terms of
reduced delay and other costs assuming aggressive
deployment rates; assuming full immediate
deployment, these savings would rise to $27 billion
per year by 2024.

m Investment/Performance Analysis

The baseline scenarios in Chapter 7 also assume

the continuation of existing financing structures,
with their inherent economic inefficiencies. In

an ideal (from an economic point of view) world,
users of congested facilities would be levied charges
precisely corresponding to the economic cost of

the delay they impose on one another, thereby
reducing peak traffic volumes and increasing net
benefits to all users combined. A preliminary
analysis of universal congestion pricing using the
HERS model suggests that such a strategy could
significantly reduce the level of future highway
investment that would be required to maintain or
improve highway operational performance.

Applying congestion tolls along the principles
outlined above to all congested roads could

reduce the Cost to Maintain by $21.6 billion

per year (27.5 percent), leaving it well below the
$70.3 billion level of capital spending in 2004. The
Maximum Economic Investment level would be
reduced by $20.9 billion (15.9 percent) even while
generating a better level of system performance than
the baseline scenario. Note that this analysis does
not reflect the startup or administrative costs that
would be associated with implementing a pricing
strategy of this nature. This analysis will be refined
in future editions of the C&P report, which might
increase or decrease these estimated impacts.

Impact of Congestion Reduction Strategies on

Average Annual Investment Scenario Estimates

OMaximum Economic Investment
H Cost to Maintain

Baseline from $131.7
Chapter 7 $78.8

Aggressive

$131.1
Deployment $76.9

Operations

Full Operations $131.9
Deployment

Universal
Congestion
Pricing

$110.8

$0 $20 $40 $60 $80 $100 $120 $140
Billions of 2004 Dollars



CHAPTER 10: Executive Summary

Sensitivity Analysis: Transit

Chapter 10 examines the sensitivity of projected
transit investment to variations in the values of
exogenously determined model inputs including
passenger miles traveled (PMT), capital costs, the
value of time, and user cost elasticities.

Sensitivity to Changes in Passenger Miles
Traveled

The Transit Economic Requirements Model
(TERM) relies on forecasts of PMT in large
urbanized areas to determine estimates of projected
investment in the Nation’s transit systems for the
“Maintain Performance” scenario (i.e., current levels
of passenger travel speeds and vehicle utilization
rates) as ridership increases and the “Improve
Performance” scenario (i.e., increase passenger travel
speeds and reduce crowding).

PMT forecasts are generally made by metropolitan
planning organizations (MPOs) in conjunction with
projections of vehicle miles traveled (VMT). The
average annual growth rate in PMT of 1.57 percent
used in this report is a weighted average of the
most recent MPO forecasts available from 92 of
the Nation’s largest metropolitan areas. Transit
investment estimates in the 2004 report were based
on a projected PMT growth rate of 1.5 percent,
based on projections from 76 MPOs. (PMT
increased at an average annual rate of 2.29 percent
between 1995 and 2004 and by 0.65 percent
between 2002 and 2004.)

Varying the assumed rate of growth in PMT affects
estimated transit investment both for the “Maintain”
and “Improve” scenarios. A 50 percent increase/
decrease in growth will increase/decrease the cost

to maintain conditions and performance by 18

to 19 percent and the cost to improve conditions
and performance by 13 to 14 percent. Investment
estimated by both the “Maintain” and “Improve”
scenarios would decrease significantly if PMT was
assumed to remain constant.

Sensitivity to a 25 Percent Increase in
Capital Costs

Given the uncertainty of capital costs, a sensitivity
analysis was performed to examine the effect of

The Effect of Variations in PMT Growth on Transit
Annual Investment Scenario Estimates
(Billions of 2004 Dollars)

O Maintain Conditions and Performance
$30.0 M Improve Conditions and Performance
$24.8
$25.0
$21.8 $19.0
$20.0 $18.7
$15.0 1
$10.0
$5.0 1
$0.0 T T T
Baseline Decreased  Decreased Increased
(1.57%)  100% (to 0%)  50% (to 50% (to
0.79%) 2.35%)

higher capital costs on the projected transit
investment. A 25 percent increase in capital

costs increases the investment estimated by the
Maintain Conditions and Performance scenario by
18 percent and increases the investment estimated
by the Improve Conditions and Performance
scenario by 15 percent.

Sensitivity to Changes in the Value of
Time

The value of time is used to determine the total
benefits accruing to transit users from transit
investments that reduce passenger travel time.
Variations in the value of time were found to have
a limited effect on the investment estimates, since
changes in the value of time have inverse effects on
the demand for transit services.

Sensitivity to Changes in the User Cost
Elasticities

TERM uses user cost elasticities to estimate

the changes in ridership that will result from
changes in fare and travel time costs, resulting
from infrastructure investment to increase speeds,
decrease vehicle occupancy levels, and increase
frequency. A doubling or halving of these
elasticities was found to have almost no effect on
projected investment.

Investment/Performance Analysis m
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In 2006, the Dwight D. Eisenhower National
System of Interstate and Defense Highways,
commonly known as the Interstate System, turned
50 years old. The 46,747 miles of Interstate
highways serve as the backbone of transportation and
commerce in the United States. About 67.1 percent
of this 2004 mileage was in rural areas, 4.5 percent
was in small urban areas, and 28.3 percent was

in urbanized areas. In 2004, Americans traveled
approximately 267 billion vehicle miles on rural
Interstates, 26 billion on small urban Interstates, and
434 billion on urbanized Interstates. Taken together,
this represents approximately 24.5 percent of all U.S.
travel in 2004.

The Interstate System is growing more crowded;
Interstate VMT grew at an average annual rate
of 2.8 percent from 1995 to 2004, outpacing the
0.5 percent average annual growth in lane miles
over that period. On rural Interstates, 73.7 percent
of VMT in 2004 was on pavements with good
ride quality; comparable figures for small urban
and urbanized Interstates were 65.6 percent and
48.5 percent, respectively. Current spending

on rural Interstate highways appears adequate

to further improve pavement ride quality and
reduce overall highway user costs, if sustained

in constant dollar terms. On urban Interstates,
significant increases in funding for rehabilitation
and expansion would be required to prevent
both average physical conditions and operational
performance from becoming degraded.

The Interstate System included 55,315 bridges

in 2004, 27,648 in rural areas and 27,667 in
urban areas. In 2004, about 15.9 percent of rural
Interstate bridges were considered to be deficient,
including 4.2 percent classified as structurally
deficient and 11.7 percent classified as functionally
obsolete. Among urban Interstate bridges, about
26.5 percent were considered to be deficient in
2004, including 5.1 percent classified as structurally
deficient and 20.5 percent classified as functionally
obsolete.

m Special Topics

The National Highway System (NHS) has five
components, including (1) the Interstate System,
(2) selected other principal arterials deemed most
important for commerce and trade, (3) the Strategic
Highway Network (STRAHNET), (4) STRAHNET
connectors, and (5) intermodal connectors that
provide access between major intermodal passenger
and freight facilities and other NHS components.
The NHS includes 87.5 percent of urban other
freeways and expressways, 35.9 percent of urban
other principal arterials, and 83.8 percent of rural
other principal arterials. While the NHS makes

up only 4.1 percent of total U.S. mileage, it carries
44.8 percent of total travel.

In 2004, 68.0 percent of rural NHS travel was on
pavements with good ride quality, compared with
42.5 percent of urban NHS travel. Approximately
97 percent of rural NHS travel was on pavements

with acceptable ride quality, compared with
86.9 percent of urban NHS travel.

In 2004, 19.4 percent of all U.S. bridges were
located on the NHS, but these bridges had

49.5 percent of the total deck area on all bridges
and carried 71.1 percent of the traffic on all bridges.
Approximately 20.5 percent of NHS bridges were
considered deficient in 2004, including 5.6 percent
classified as structurally deficient and 14.9 percent
classified as functionally obsolete.

In 2004, all levels of government spent a combined
$34.6 billion for capital improvements to the NHS,
which was 49.2 percent of total capital expenditures
on all roads. If current spending for NHS bridge
rehabilitation and replacement were sustained in
constant dollar terms over 20 years, the current
backlog of deficient bridges could be reduced, but not
eliminated. If current spending levels on the urban
NHS for system expansion plus pavement resurfacing
and reconstruction were sustained, urban pavement
condition and operational performance would be
expected to decline. Current spending on the rural
NHS is adequate to improve rural conditions and
performance.



CHAPTER 13: Executive Summary

Innovative Finance

While the traditional financing mechanisms
discussed in Chapter 6 provide most of the funding
that supports surface transportation, innovative
financing mechanisms are playing an increasingly
important role. This report defines “Innovative
Finance” broadly, reflecting a wide array of
techniques designed to supplement traditional
financing mechanisms, including credit assistance,
innovative debt financing and public-private
partnerships.

The Transportation Infrastructure and Finance
Innovation Act (TIFIA) program is administered
by the DOT and offers eligible applicants the
opportunity to compete for secured (direct) loans,
loan guarantees, and standby lines of credit for up to
one-third of the cost of construction for nationally
and regionally significant projects, provided that the
borrower has an associated revenue stream, such as
tolls or local sales taxes, that can be used to repay
the debt issued for the project. Since the program’s
inception in 1999 through July of 2006, TIFIA has
provided almost $3.2 billion in credit assistance to
projects representing more than $13.2 billion in
infrastructure investment.

The State Infrastructure Bank (SIB) Pilot
Program provides increased financial flexibility

for infrastructure projects by offering direct loans
and loan guarantees. SIBs are capitalized with
Federal and State funds. Each SIB operates as

a revolving fund and can finance a wide variety

of surface transportation projects. As loans are
repaid, additional funds become available to new
loan applicants. As of June 2005, $5.1 billion in
loan agreements had been made by 33 States, of
which $3.7 billion had been disbursed for 457 loan
agreements. SIB loans are being used to fund

both highway and transit projects; 21 States have
signed SIB cooperative agreements with the FTA
and eight have executed at least one public transit
loan. SIB transit loans of $94.5 million are assisting
$318.7 million in transit projects.

States are increasingly looking to the private sector
as another potential source of highway and transit
funding, either in addition to or in concert with
new credit and financing tools. The private sector
often has expertise that may not be readily available
in the public sector that can bring innovation and
efficiency to many projects.

A variety of institutional models are being used
including (1) concessions for the long-term
operation and maintenance of individual facilities
or entire highway systems; (2) purely private sector
highway design, construction, financing, and
operation; and (3) Public-Private Partnerships
(PPPs) in designing, constructing, and operating
major new highway systems.

Options for PPPs stretch across a spectrum of
increased private responsibilities and range from
transferring tasks normally done in-house to the
private sector, to combining typically separate
services into a single procurement or having private
sector partners assume owner-like roles.

SAFETEA-LU amended the Internal Revenue Code
to include highway facilities and surface freight
transfer facilities among the types of privately
developed and operated projects that can utilize tax-
exempt private activity bond financing.

The FHWA has a number of initiatives underway
to help remove barriers to greater private sector
involvement in highway construction, operation,
and maintenance. These include workshops to
provide States with resources to overcome barriers
to PPP implementation; development of model
legislation for States to use in drafting new or more
flexible State laws and regulations; the development
and launch of the PPP Web site,
http://www.fhwa.dot.gov/ppp, which contains
links to many PPP resources, both domestic and
international; and case studies of how States and
local governments have overcome institutional
barriers to PPP implementation.

Special Topics m



CHAPTER 14: Executive Summary

Freight Transportation

CHAPTER 15: Executive Summary

Operations Strategies

Freight transportation enables economic

activity, and trucking is a key element of freight
transportation. Trucks carried 70 percent of the
value and 60 percent of the tons of commodities
shipped in 2002, not including shipments moved
by truck in combination with another mode.

Trucking is both a critical component of the
Nation’s economy and a concern to the traveling
public, who share increasingly crowded highways
with freight-hauling vehicles. Commercial truck
travel doubled over the past two decades. On
one-fifth of the mileage of the Interstate Highway
System, trucks account for more than 30 percent
of all vehicles. Truck travel has been exceeding the
growth in passenger travel over time, suggesting
that the percentage of trucks in the traffic stream
is likely to grow substantially if current trends
continue. Freight tonnage is forecast to increase by
70 percent between 1998 and 2020, and trucking
is expected to account for the majority of the
projected increase.

Highway congestion affects motorists, freight
carriers, and freight shippers. Shippers are affected
through an increase in logistics costs made up

of transportation costs, inventory costs, and

order costs (involving the size and frequency of

an order of goods). Slower and more unreliable
transportation increases transportation costs
directly, but also increases order costs and inventory
costs.

A recent study for FHWA has identified over 2,000
truck bottlenecks throughout the United States,
which cause more than 243 million hours of delay
to truckers annually, translating into direct user
costs of $7.8 billion per year. Of the four major
types of bottlenecks analyzed, 227 urban freeway
interchange bottlenecks accounted for an estimated
124 million truck hours of delay.  Other types of
bottlenecks include 859 steep grades (66 million
hours of delay), 517 signalized intersections

(43 million hours of delay), and 507 lane drops

(11 million hours of delay).

m Special Topics

Highways are traditionally viewed as transportation
facilities with fixed capacity, carrying traffic

that peaks with commuters twice each weekday.
However, increased traffic demand does not occur
just twice daily or on a predictable schedule. It

can occur several times during the day and can be
driven by temporary and less predictable events.

Reductions in maximum capacity caused by
crashes, work zones, bad weather, and other
incidents create at least as much delay as the
recurring overload of traffic from commuting.

This situation is especially costly to the freight
transportation community and affects the economy
and the American consumer.

To overcome constraints on maximum capacity
and temporary capacity losses, operations strategies
are a critical tool. For freeways and other major
arterials, strategies include monitoring roadway
conditions; detecting, verifying, responding to,
and clearing incidents quickly; providing traveler
information through variable message signs, 511
telephone service, and other means; implementing
lane management strategies; controlling flows
onto freeways with ramp meters; and restricting
some facilities to high occupancy vehicles. On
minor arterials and major collectors, the timing
and coordination of traffic signals are essential

to facilitate the flow of traffic. States and local
governments are making progress in the adoption
of these strategies, but much work in this area
remains to be done.

Without greater attention to operations, travelers
and goods moving on the Nation’s highways will
continue to waste many hours as a result of delay
caused by recurring congestion, incidents, work
zones, weather, and poor traffic control. Lives will
be ruined or lost because unsafe conditions and
crashes are not detected and countered in a timely
fashion. Through the effective implementation of
correct operations strategies, transportation system
reliability, safety, and security can be improved and
productivity increased.
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Introduction

Chapters 1 through 6 are designed to provide a broad overview of the current status of the Nation’s highway
and transit systems, as well as to describe historic trends. These retrospective analyses serve as a point of
departure for the prospective analyses contained in Part II and other sections of the report.

Chapter 1, The Role of Highways and Transit, provides a broad overview of the functions served by the
Nation’s highways and transit systems. The basic concepts introduced here are expanded upon in other
chapters of the report.

Chapter 2, System Characteristics, describes the extent of the Nation’s highways, bridges, and transit
systems and provides information on the usage of these systems.

Chapter 3, System Conditions, describes the current physical condition of the Nation’s highways, bridges,
and transit systems and how the overall physical condition of this infrastructure has changed in recent
years.

Chapter 4, Operational Performance, analyzes how well the hichway and transit infrastructure has
p P Yy ghway
performed in accommodating increasing demand for travel.

Chapter 5, Safety Performance, describes the safety performance of highways and transit systems.

Chapter 6, Finance, describes the levels and types of highway and transit expenditures made by Federal,
State, and local governments and identifies the sources of revenue that support these programs.

m Description of Current System
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The Role of Highways and Transit

Highways and transit are crucial components of the U.S. public infrastructure and play vital roles in
maintaining the vigor of the U.S. economy. By connecting people and places, they provide citizens with
access to a wide array of economic, social, and cultural opportunities, thereby strengthening the fabric of our
society. This chapter describes some of the roles that these two modes of transportation perform, including
the ways that these roles complement one another, and discusses the Federal role in surface transportation in

the United States.

The Role of Highway
Transportation

Highways form the backbone of America’s
transportation system, connecting all regions and
States to one another. Transporting people and
goods across this network is critical to meeting

the everyday needs of the Nation’s people, and its
effectiveness depends on inputs and investment

from both public and private sectors. While most
highway infrastructure in the United States is
funded and maintained by the public sector, with
the private sector playing a smaller but increasing
role, most of the vehicles used on highways are
owned and operated by private individuals and
firms. This stands in contrast to freight railroads,
where both vehicles and infrastructure are owned
and operated by private firms, and to mass transit,
which is generally provided by public agencies, either
directly or through contracted private operators.
Understanding this dual nature of highway travel is
important in understanding how public policy affects
the efficient use of the highway network.

Personal Mobility

The use of private automobiles on our large highway
network provides Americans with a high degree of
personal mobility. Automobile transportation allows
people to travel where they want, when they want,
and with whom they want. The freedom accorded
by autos and highways accounts in large part for

the enormous popularity of automobile travel. The
2001 National Household Travel Survey (NHTYS)
found that there is nearly one vehicle (0.97) for every

m Description of the Current System

Where can | go for more information on
highways?

The Federal Highway Administration (FHWA) has
produced or sponsored numerous reports and
publications regarding surface transportation in
general and Federal transportation programs in
particular, including the following:

e Financing Federal-Aid Highways
http://www.thwa.dot.gov/reports/finfedhy.htm

e Highway History Web Site
http://www.thwa.dot.gov/infrastructure/history.htm
e Interstate 50" Anniversary Web Site
http://www.thwa.dot.gov/interstate/homepage.cfm
e Public Private Partnerships
http://www.fthwa.dot.gov/ppp/

e Highway Statistics
http://www.thwa.dot.gov/policy/ohpi/hss/index.htm
e Freight Transportation and Highways
http://www.ops/fhwa.dot.gov/freight/index.cfm

e The Federal Role in Surface Transportation—A
Report of a Public Policy Forum

ENO Transportation Foundation
December 2002
e Title 23, United States Code, Highways

http://www.access.gpo.gov/uscode/title23/title23.
html

e Safe, Accountable, Flexible, Efficient

Transportation Equity Act: A Legacy for Users
(SAFETEA-LU)

http://www.thwa.dot.gov/safetealu/index.htm
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person 16 years and older in the U.S. The NHTS also found that 87 percent of daily trips were taken by

personal vehicle.

Freight Movement

Highways are the keystone of the U.S. freight transportation system and the national economy supported by
that system. Trucks carried 60 percent of the 19 billion tons of goods shipped in 2002 and accounted for
about 70 percent of the value of freight shipments. Trucks provide direct service for both long-distance and
local shipments, as well as local pickup and delivery for long-distance shipments by other modes. Trucks

are playing an increasingly important role as businesses turn to just-in-time delivery systems to minimize
logistics costs and improve responsiveness to customers.

The Role of Transit

Transit plays a vital role in enhancing productivity and the quality of life in the United States. It provides
basic mobility and expanded opportunities to people without the use of a car, and broader transportation
choices to people with cars. It also facilitates economic growth and development, and helps to support
environmentally sustainable communities.

Basic Mobility and Expanded Opportunities

Transit provides basic mobility to people with limited incomes and without cars. The 2001 NHTS found
that 43 percent of nationwide transit riders live in households with incomes of less than $20,000 and that
44 percent come from households without cars. Transit helps people without cars take advantage of a
wider range of job and educational opportunities, and access health care and other vital services. It also
enables them to be more active members of their

communities and to build and maintain social '

relationships with family and friends.

Broader Transporfaﬁon Choices Where can | go for more information on
. . . t it?
Many of the people who use transit are choice riders. ranst
'Ihese people come from households that own cars, The Federol Transit Adminisfrofion (FTA) p.rod'uces
but use transit because it offers a more convenient, and sponsors numerous reports and publications

. . . . on transit issues, including the following:
reliable, and less expensive transportation alternative. ' 9 9

These people may live in a densely developed area
with highly accessible and frequent transit service

or in a suburb with a transit system providing a
cheaper, more comfortable, or more convenient way

e Annual Report on New Starts

http://www.fta.dot.gov/planning/newstarts/
planning_environment_2618.htm|

e Statistical Summaries-Grants Assistance

. . Programs
of travehng to an<.i fr<.)m a downtown city center or http://www fta.dot. gov/funding/data/grants_
central business district. financing_1090.htm|
Economic Growth and Developmenf e National Transit Summaries and Trends
. . . http://www.ntdprogram.com/ntdprogram/pubs.
Transit plays a key role in economic growth and htm

development, connecting workers and employers. o The Transit Performance Monitoring System

Dense business and commercial centers in the hitp://www.fta.dot.gov/publications/reports/

Nation’s largest cities depend on transit to move publications_5677.html
large numbers of people during peak travel periods. e Title 49, United States Code, Section 53,
Corridors with well—functioning transit systems Mass Tra nsporfoﬁon
attract business, retailers, restaurants, and theaters http://www.access.gpo.gov/uscode/title49/
and encourage higher-density development. subtitleiii_chapter53_.html
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The Environment, Security, and Safety

Transit can help to protect the environment and conserve energy. Each trip that is shifted from a car to a
transit vehicle in operation helps to reduce automotive emissions and meet local air quality goals. Transit
can also play a key role in emergency situations by helping to evacuate people and provide temporary

shelters. Transit is a very safe mode of transport so that transit use promotes overall transportation safety.

The Complementary Roles of
Highways and Transit

Highways and transit are complementary, serving distinct but overlapping markets in the Nation’s
transportation system. Transit provides basic mobility to riders for whom car ownership is not a viable
option, while highways are vital for people and firms in areas that are not well served by transit. Others may
choose between transit and highway travel based on a variety of factors, including cost, travel time, flexibility,
and convenience. These choices may vary, even for the same individual, based on the timing or purpose

of the trip. It is clear, however, that the needs of all
citizens are best served by access to both high-quality

transit and high-quality highways.

How are tradeoffs and complementarities
between highway and transit handled in the
investment analyses found in this report?

Investment in highways and transit expands people’s
travel choices and allows them to use the modes of

transportation that best meet their needs. A high-
While the complementary and alternative

roles that highways and transit play in our
surface transportation system are relatively

quality transit system gives people who prefer living
in a dense, urban environment the opportunity

to do so without sacrificing their mobility. An easy to identify, they are much more difficult to
adequate highway network does the same for people quantify analytically. The investment analyses
who prefer a suburban or rural lifestyle. Highways presented later in this report are based on

separate methodologies for highways and transit.
Multimodal analysis issues, and the challenges
that FHWA and FTA face in attempting to develop

provide a principal means of intercity passenger travel,
particularly on shorter trips that are not well served by

air transportation. Transit and highways both provide an integrated approach to modeling transit
ground-side access to airports. Since most shipments and highway investments, are discussed in the

in the Nation are bound for final destinations that Introduction to Part Il and in the Afterword found

are accessible only by roads, adequate highway \ in Part IV of this report. -

transportation to and from ports and intermodal
terminals is essential for freight movement, even for
many shipments carried primarily by air, water, or rail.

Highway investment benefits both transit operations and auto users. Buses, vanpools, and demand response
services typically share roadways with private autos and, hence, are affected by highway pavement and traffic
conditions. Conversely, transit improvements can attract private vehicle drivers, freeing up road capacity.
Transit can also increase the effectiveness of highways by encouraging and supporting carpooling, and
serving as a backup mode for riders in both formal and informal arrangements on occasions when carpools
don’t meet their needs.

Highway investment can support transit usage and help improve operating efficiency. An area served by
both a good road network and good transit service is likely to be more attractive to firms than one served by
transit or highways alone, and can thus encourage development served by transit. Good highway access to
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Trends in Travel Behavior Observed from the
National Household Travel Survey (NHTS) Data Series (1969, 1977, 1983, 1990, 1995, 2001)

The National Household Travel Survey (NHTS) is the nation’s inventory of personal travel. The survey collects
demographics on households and people, detailed information on daily and long-distance trips for all
purposes, use of household vehicles, and public attitudes about various transportation issues.

Trip Making No Longer Growing

Average daily person trips per person grew from 2.0 in 1969 to 4.3 in 1995, but declined slightly to 4.1 in
2001. Daily vehicle trips per driver show a similar pattern.

Trip Lengths Increasing

Average vehicle trip lengths had remained in the 8- to 9-mile range between 1969 and 1995, but increased to
9.9 miles in 2001.

Time Spent Driving on the Rise

The time spent driving increased by just over a minute per year during the last decade. American drivers now
spend more than an hour (61 minutes) behind the wheel in an average day. While congestion worsened over
that period, some of that additional time was spent in traveling additional miles. While driving time increased
24 percent, average daily miles per driver increased by 15 percent over the same period (1990-2001).
Other Types of Trips Growing Faster than Commuting

Commuting to and from work continues to decrease as a proportion of all travel, not because fewer people
are working but because trip-making for other purposes is growing faster. These other types of trips include
shopping, family errands, dining out, household maintenance, and social and recreational activities. Because
of the long lengths of commutes, however, work trips represent a high percentage of the total miles traveled.

More Midday Trips

While peak periods continue to be congested, and have lengthened as workers leave earlier or later to avoid
the most congested times, the biggest change during the week has been the significant increase in midday
travel. More vehicle trips are now taken midday on Saturday than during any peak hour during the week
(except Friday evening).

Vehicle Ownership on the Rise

In the 1983, 1990, and 1995 surveys, the number of household vehicles and the number of licensed drivers
were almost the same. By 2001, almost 9 million households were without a vehicle, but over 22.7 million
U.S. households, or 21.2 percent, had more vehicles than drivers, resulting in 12 million more vehicles than
licensed drivers.

Vehicle Occupancy Rates Have Stabilized

The huge growth in vehicle ownership and the changes in the mix of trip purposes resulted in a steady decline
from 1969 in average vehicle occupancy of 2.2 person miles per vehicle mile. However, the figure remained
consistent at 1.6 person miles per vehicle mile in 1995 and 2001.

Transit Principally Serves Those with Easy Access

In 2001, 65 percent of transit passengers using transit as their primary mode of travel were able to access
transit within 5 minutes of starting their trip.

Many Transit Trips Made by People Without Cars

In 2001, 44 percent of the people who used transit for their principal mode of travel on their day trip were
from households without cars.

Transit’s Importance to People with Limited Incomes

In 2001, 43 percent of all transit users lived in households with incomes of less than $20,000.

The 2001 NHTS report may be found at hitp://nhts.ornl.gov/2001/index.shtml.
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transit stations in outlying areas, coupled with sufficient parking capacity, increases the accessibility of transit
and expands its use to a broader group of people than would be possible if access were limited to walking,
biking, or other transit modes. According to the 2001 NHTTS, over 3.4 billion vehicle trips are made
annually to access other modes of transportation.

The Evolving Federal Role in
Highways and Transit

Well-maintained and functioning highway and transit networks are fundamental to America’s economic
growth and well-being. Over its history, the United States has demonstrated a long-standing public
commitment to highways and transit. State and local governments and businesses are full partners with the
Federal government in the development and operation of the Nation’s transportation system. The Federal
government’s role is to balance diverse needs and interests in order for the transportation concerns facing
the Nation as a whole to be systematically and cohesively addressed. The Federal government has played a
key role in shaping the transportation system, both in regulating interstate commerce and in funding and
facilitating transportation improvements. This role has evolved over the years to meet changing needs and
priorities. One thing that remains constant, however, is the importance of national leadership—in short-
term and long-term transportation decision-making that transcends state boundaries, in ensuring that
America’s transportation infrastructure supports and enhances our position in the global economy, and in
advancing the state-of-the-art technology and practices through high-risk research.

As mandated by law, the Federal-aid highway program is a Federally assisted, State administered program.
Federal, State, and local transportation partners work together to deliver the Nation’s highway program.

As State and local expertise has developed, Congress has increased statutory authority for States to assume
certain Federal-aid highway project oversight responsibilities, where appropriate. This in turn frees up
Federal resources for programmatic stewardship, research, and deployment of new technologies and
methods. As mandated by law, the Federal transit program is a Federally assisted and administered grant
program, operated through a program of formula and discretionary grants to urban areas and, through
States, to rural communities. As grantee experience has developed, the focus of the Federal government
has shifted from the formula to the discretionary programs. The New Starts Program, providing funds to
metropolitan areas for the construction of new fixed guideway systems or extensions to existing systems, is
the largest FTA discretionary program. The FTA works closely with grantees to ensure that these projects
meet a full range of criteria for both project justification and local financial commitment. The FTA also
evaluates projects from their initial consideration to final grant award, and continues to monitor them
through construction and operation.

To meet the Nation’s increasing, and increasingly complex, transportation infrastructure needs and
demands, FHWA and FTA continue to explore innovations in financing and technology. For example, the
Highways for LIFE Pilot Program is designed to help States deliver and deploy innovative technologies,
manufacturing processes, performance standards, and business practices in the highway construction
process to improve quality and safety and to reduce congestion associated with work zones. Financial
innovation is increasingly focusing on the potential role of the private sector in transportation infrastructure
innovation and investment. Leveraging Federal investments through public-private partnerships (including
joint development around transit stations), other innovative financing techniques, value pricing and
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high-occupancy toll (HOT) lanes are a few of the initiatives that will expedite project completion, produce
cost savings, and improve system performance. These new financing options are discussed in greater detail in

Chapter 15 of this report.

The FHWA and FTA provide leadership and expertise to States in transportation planning to ensure that
transportation decisions are made in an environmentally sensitive way, using a comprehensive planning
process that includes the public and considers land use, development, safety, and security. National
leadership is also provided in asset management principles. Asset management is a systematic approach to
maintaining, upgrading, and operating physical assets cost-effectively, and provides a framework for handling
both short- and long-range planning decisions. The FHWA also provides leadership in establishing national
standards for intelligent transportation system (ITS) technology, preventing fuel tax evasion, facilitating the
flow of goods at borders and trade gateways, and building and maintaining roads on Federal lands.

The FTA has developed the Lessons Learned Program to increase the effectiveness of transit capital
investment by facilitating a way for transit operators to share their experiences in undertaking these projects.
This program is part of FTA’s Project Management Oversight Program, which actively oversees capital
investment projects receiving FTA funds to ensure that they are on time, within budget, conform to the
grantee’s approved plans and specifications, and are efliciently and effectively implemented.

This report focuses on the infrastructure quality and operating characteristics of highways (and their
component bridges) and transit (including buses and urban rail). These two modes are closely linked in their
function and funding sources. The FHWA and FTA work closely with each other, other Federal, State, and
local agencies, and other partners to maximize the benefits of the public investment in highways and transit,
and to prepare to meet America’s future transportation needs.
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Summary

Exhibit 2-1 summarizes the key findings in this chapter, comparing system and use characteristics data in
this report with the 2002 values shown in the 2004 Conditions and Performance (C&P) Report. Some of
the 2002 values have subsequently been revised, which is reflected in the second column as appropriate. The
third column contains comparable values based on 2004 data.

Comparison of System and Use Characteristics with Those in the 2004 C&P Report
2002 Data
2004 2004

Statistic C&P Report Revised Data
Percentage of Total Highway Miles Owned by Local Governments 77.5% 76.5%
Percentage of Total Highway Miles Owned by State Governments 19.5% 20.4%
Percentage of Total Highway Miles Owned by the Federal Government 3.0% 3.1%
Local Transit Operators in Urbanized Areas 610 640
Rural and Specialized Transit Service Providers 6,051 6,051
Total Rural Highway Miles (Population under 5,000) 3.08 million 3.00 million
Total Urban Highway Miles (Population equal to or above 5,000) 0.90 million 0.99 million
Total Highway Miles 3.98 million 3.99 million
Transit Route Miles (Rail) 9,484 9,782
Transit Route Miles (Nonrail) 225,820 216,620
Total Transit Route Miles 235,304 226,402
Total Rural Highway Lane Miles (Population under 5,000) 6.31 million 6.15 million
Total Urban Highway Lane Miles (Population equal to or above 5,000) 2.02 million 2.23 million
Total Highway Lane Miles 8.33 million 8.37 million
Urban Transit Capacity-Equivalent Miles (Rail) 2.18 billion 2.27 billion 2.41 billion
Urban Transit Capacity-Equivalent Miles (Nonrail) 2.03 billion 2.04 billion 2.06 billion
Urban Transit Capacity-Equivalent Miles (Total) 4.21 billion 4.31 billion 4.48 billion
Vehicle Miles Traveled on Rural Highways (Population under 5,000) 1.13 trillion 1.07 trillion
Vehicle Miles Traveled on Urban Highways

(Population equal to or above 5,000) 1.74 trillion 1.91 trillion
Vehicle Miles Traveled on All Highways 2.87 trillion 2.98 trillion
Transit Passenger Miles (Rail) 24.6 billion 25.7 billion
Transit Passenger Miles (Nonrail) 21.3 billion 20.9 billion
Transit Passenger Miles (Total) 45.9 billion 46.5 billion

Highway

There were almost 4 million miles of public roads in the United States in 2004, of which 3.0 million miles
were in rural areas (rural areas are defined as locations with less than 5,000 people, and urban communities
are defined as those areas with 5,000 or more people). Local governments controlled 76.5 percent of total
highway miles in 2004; States controlled 20.4 percent; and the Federal government owned 3.1 percent.
Hence, the Nation’s highway system is overwhelmingly rural and local.
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Total highway lane mileage was almost 8.4 million
in 2004. Total lane miles have increased at an
average annual rate of about 0.2 percent since 1995,
mostly in urban areas. Urban lane mileage grew

to more than 2.2 million by 2004, while rural lane
mileage decreased to nearly 6.2 million.

The total number of vehicle miles traveled (VMT)
between 1995 and 2004 maintained the same
growth rate, an average annual rate of 2.5 percent, as
for the period from 1993 to 2002 as presented in the
previous C&P report. Approximately 1.1 trillion
VMT were on rural highways with 1.9 trillion
VMT on urban roads. The total VMT in rural areas
decreased from 2002 to 2004 by 0.06 trillion VMT.
Total traflic increased in metropolitan areas by

0.17 trillion VMT between 2002 and 2004.

Bridge

There were 594,101 bridges in excess of 6 meters
(20 feet) in total length on public roads in the
United States in 2004. While 76.8 percent of
bridges are located in rural areas, 72.6 percent of
the daily traffic on bridges is carried by the urban
structures. Responsibility for and ownership of
bridges is split primarily between State agencies
(47.6 percent) and local governments (50.6 percent).
Federal agencies own less than 8,500 bridges
nationwide (1.4 percent), and there are a small
number of privately owned or railroad-owned
bridges carrying public roadways. State agencies
tend to own bridges located on higher functional
classifications, such as principal arterials; the
majority of local government bridges are located on
local and collector roadways.

Transit

Transit system coverage, capacity, and use in the
United States continued to increase between 2002

Is the increase in urban lane mileage entirely
due to new construction?

No. While some of the additional lane miles

are attributable to new road construction or

the widening of existing roads, a significant
percentage is attributable to functional
reclassification due to population growth and the
adjustment of urban boundaries due to the results
of the 2000 census.

As urban boundaries have expanded to
encompass areas formerly classified as rural,

the mileage within those boundaries has been
reclassified as small urban mileage. The

same situation has occurred as urbanized area
boundaries have expanded to subsume areas that
were formerly classified as rural or small urban.

Since the 2000 census, States have been gradually
updating their reported mileage data in the
Highway Performance Monitoring System (HPMS)
to reflect these new urban boundaries.

. J

Are the 2004 HPMS data cited in this report
fully consistent with those reported in the
Highway Statistics 2004 publication?

The data reflected in this report represent the latest
available HPMS data as of the date the chapters
were written. As the data submitted by the States
are reviewed for omissions or inconsistencies,
revisions are submitted by the States to correct
these items. The statistics presented in this
report are not fully consistent with comparable
information presented in the Highway Statistics
2004 publication, since certain States have
subsequently revised their data. The HPMS
database is subject to further change if other
States identify a need to revise their data. Such
changes will be reflected in the next edition of the
C&P report. Additional information on HPMS is
available on the following Web site: http://www.
\ fhwa.dot.gov/policy/ohpi/hpms/index.htm J

and 2004. In 2004, there were 640 transit operators serving urbanized areas compared with 610 operators
in 2002. In 2002, the most recent year for which information is available, there were an estimated 4,836
providers of special service transit services to the elderly and disabled in both urban and rural areas. In 2000,

the most recent year for which information is available, there were 1,215 transit operators serving rural areas.

A transit provider may be an independent agency; a unit of a regional transportation agency; or a unit of a

state, county, or City government.

System Characteristics m




In 2004, transit agencies in urban areas operated 120,659 vehicles, of which 92,520 were in areas of more
than 1 million people. Rail systems had 10,892 miles of rail track and 2,961 rail stations, compared with
10,722 miles of track and 2,862 stations in 2002. The number of bus and rail maintenance facilities in
urban areas increased from 769 in 2002 to 793 in 2004, and the number of stations increased from 2,862

in 2002 to 2,961 in 2004. The most recent survey of rural transit operators, undertaken in 2000, estimated
that 19,185 transit vehicles operated in rural areas; the Federal Transit Administration (FTA) has estimated
that in 2002 there were 37,720 special service vehicles operated for the elderly and disabled, of which 16,219
had been funded by the FTA.

In 2004, transit systems operated 226,402 directional route miles, of which 216,620 were nonrail and 9,782
were rail route miles. Total route miles decreased in total by 3.8 percent between 2002 and 2004. Nonrail
route miles decreased by 4.1 percent, and rail route miles increased by 3.1 percent.

Transit system capacity as measured by capacity-equivalent vehicle revenue miles (VRM) increased by

3.9 percent in total between 2002 and 2004. Capacity-equivalent VRM measure the distance traveled by

a transit vehicle in revenue service, adjusted by the passenger-carrying capacity of each transit vehicle type,
with the passenger-carrying capacity of a motorbus representing the baseline. The capacity of rail modes
increased by 6.1 percent between 2002 and 2004 in total, and the capacity of nonrail modes by 1.3 percent.
In 2004, as in earlier years, slightly more than half of capacity-equivalent VRM were provided by rail modes,
and slightly less than half were provided by nonrail modes. Capacity-equivalent VRM provided by light rail
systems grew rapidly between 2002 and 2004, reflecting New Starts openings and extensions, increasing in
total by 19.3 percent.

Transit passenger miles increased by 1.3 percent in total between 2002 and 2004, from 45.9 billion to
46.5 billion. Passenger miles traveled on nonrail modes decreased from 21.3 billion in 2002 to 20.9 billion

in 2004, or by total of 2.1 percent. Passenger miles on rail transit modes increased in total by 4.3 percent,
from 24.6 billion in 2002 to 25.7 billion in 2004.

m Description of Current System



Highway System Characteristics

Highways are typically classified by either ownership or purpose, a distinction used in previous editions of the
C&P report. Ownership can be determined by which jurisdiction has primary responsibility over a particular
portion of the infrastructure, while purpose and level of service are identified by the item’s function. This
section presents highway miles by jurisdiction as well as system and use characteristics by functional
classification.

Highways by Ownership

Ownership is largely split among the Federal, State, and local governments. Roads owned by these
governments are considered “public.” States own almost 20 percent of the Nation’s public road mileage. The
Federal government has control over about 3 percent, primarily in National parks and forests, on Indian
reservations, and on military bases.

In 2004 over 76 percent of American roads were locally owned, although some intergovernmental
agreements may authorize States to construct and maintain locally owned highways. Approximately 1,050
counties in the United States had at least 1 mile of public roads owned by the Federal Government. Most of
these counties are in the Western United States.

As Exhibit 2-2 demonstrates, the share m

of locally owned roads has shown Highway Mileage by Owner, 1995 and 2004
slight growth over the past decade. 1995 2004

Federal
3.1%

Federal
4.4%

The share of local public road mileage
increased from 75.9 to 76.5 percent
between 1995 and 2004. During that
same period, the share of State-owned
public road mileage grew slightly,
from 19.7 to 20.4 percent.

The Federally owned public road
mileage has declined from 1995 to
2004 from 4.4 to 3.1 percent. Federal
road mileage reached a peak in 1984,
when 7 percent of all public roads were owned by the Federal government, and has steadily decreased since
then, until reaching the current 3.1 percent in 2004. As noted in the previous C&P report, much of the

Source: Highway Performance Monitoring System.

change occurred as the result of Federal land management agencies reclassifying some of their mileage from
public to nonpublic status.

Highways by Ownership and Size of Area

Highway mileage in urban areas has continued to increase in recent years, accompanied by a decrease in
rural mileage. This is depicted in Exhibir 2-3, which shows that total mileage in small urban areas grew by
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Exhibit 2-3

Highway Mileage by Owner and by Size of Area, 1995-2004
Annual Rate
of Change
1995 1997 2000 2002 2004 2004/1995
Rural Areas (under 5,000 in population)
Federal 170,574 167,368 116,707 117,775 118,866 -3.9%
State 660,666 661,473 663,763 664,814 683,789 0.4%
Local 2,259,064 2,280,042 2,308,842 2,295,006 2,200,786 -0.3%
Subtotal Rural 3,090,304 3,108,883 3,089,312 3,077,595 3,003,441 -0.3%
Small Urban Areas (5,000-49,999 in population)
Federal 494 482 458 980 723 4.3%
State 27,442 27,455 27,596 27,639 30,719 1.3%
Local 139,825 143,848 148,094 154,869 155,406 1.2%
Subtotal Small Urban Areas 167,761 171,785 176,148 183,488 186,848 1.2%
Urbanized Areas (50,000 or more in population)
Federal 982 980 1,026 1,840 2,847 12.6%
State 83,016 83,428 83,944 84,135 101,881 2.3%
Local 574,319 587,426 597,837 632,025 702,446 2.3%
Subtotal Urbanized Areas 658,317 671,834 682,807 718,000 807,173 2.3%
Total Highway Miles
Federal 172,050 168,830 118,191 120,595 122,436 -3.7%
State 771,124 772,356 775,303 776,588 816,388 0.6%
Local 2,973,208 3,011,316 3,054,773 3,081,900 3,058,638 0.3%
Total 3,916,382 3,952,502 3,948,267 3,979,083 3,997,462 0.2%
Percent of Total Highway Miles
Federal 4.4% 4.3% 3.0% 3.0% 3.1%
State 19.7% 19.5% 19.6% 19.5% 20.4%
Local 75.9% 76.2% 77 .4% 77.5% 76.5%
Total 100.0% 100.0% 100.0% 100.0% 100.0%
Source: Highway Performance Monitoring System.

an average annual rate of 1.2 percent between 1995 and 2004. In larger urbanized areas, 50,000 or greater
in population, the annual growth was 2.3 percent between 1995 and 2004. In rural areas, however, highway
mileage decreased at an average annual rate of 0.3 percent over the same time period.

Two factors have contributed to the apparent increase in urban highway mileage, in addition to the
construction of new roads. First, the redefinition of urban boundaries based on the 2000 decennial census
has resulted in an expansion of urban areas, and thus has moved some rural mileage into urban areas. Also,
the FHWA has recently focused on achieving a more complete reporting of highways owned by Federal
agencies that are not primarily transportation oriented. The result has been a significant increase in the
Federal mileage in urban areas shown in Exhibit 2-3.

Highways by Purpose

Another way to categorize roads is by purpose, which is commonly called functional classification. The
Highway Functional Classification System (HFCS) is the basic organization used for most of this report.
Exhibit 2-4 shows the hierarchy of the HFCS pictorially.
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Exhibit 2-4

Highway Functional Classification Hierarchy
All U.S. Roads
I
I I
Rural Urban
I I
I I I I I I
Arterials Collectors I Local Arterials I Collectors Local I
I_I_I I_I_I I
Principal I Minor Major Minor
Principal Minor
Interstate
Other Prindipal Arterial Interstate
Other Freeway and Expressway
Other Principal Arterial

Review of Functional Classification Concepts

The overarching principle of functional classification is interconnectedness or system. That is, each segment
of road other than the lowest classification (local) should connect at both ends only to another segment
functionally classified at an equal or higher level. Exceptions to this principle typically occur because of
unusual geographic or traffic conditions (e.g., connections to international borders, coastal cities, waterports,
and airports).

Roadways serve two important functions: land access and mobility. The better any individual segment is at
serving one of these functions, the worse it is at serving the other. Thus, routes on the Interstate Highway
System will allow a driver to travel long distances in a relatively short time, but will not allow the driver to
enter each farm field or business along the way. Contrarily, a subdivision street will allow a driver access to
any address along its length, but will not allow the driver to travel at a high rate of speed and will frequently
be interrupted by intersections, often controlled by stop signs.

Arterials provide the highest level of mobility, at the highest speed, for long and uninterrupted travel.
Arterials typically have higher design standards than other roads. They often include multiple lanes and have
some degree of access control.

The rural arterial network provides interstate and intercounty service so that all developed areas are within a
reasonable distance of an arterial highway. This network is broken down into principal and minor routes, of
which principal roads are more significant. Virtually all urbanized areas with more than 50,000 people, and
most urban areas with more than 25,000 people, are connected by rural principal arterial highways. The
rural principal arterial network is divided into two subgroups, Interstate highways and other principal
arterials.
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Similarly, in urban areas the arterial system is divided into principal and minor arterials. The urban
principal arterial system is the most important group; it includes (in descending order of importance)
Interstate highways, other freeways and expressways, and other principal arterials. The urban principal
arterial system serves major metropolitan centers, corridors with the highest traffic volume, and those with
the longest trip lengths. It carries most trips entering and leaving metropolitan areas and provides continuity
for rural arterials that cross urban boundaries. Urban minor arterial routes provide service for trips of
moderate length at a lower level of mobility. They connect with the urban principal arterial system and
other minor arterial routes.

Collectors provide a lower degree of mobility than arterials. They are designed for travel at lower speeds
and for shorter distances. Generally, collectors are two-lane roads that collect travel from local roads and
distribute it to the arterial system.

The rural collector system is stratified into two subsystems: major and minor collectors. Major collectors
serve larger towns not accessed by higher order roads, and important industrial or agricultural centers that
generate significant traffic but are not served by arterials. Rural minor collectors are typically spaced at
intervals consistent with population density to collect traffic from local roads and to ensure that a collector
road serves all small urban areas.

In urban areas, the collector system provides traffic circulation within residential neighborhoods and
commercial and industrial areas. Unlike arterials, collector roads may penetrate residential communities,
distributing traffic from the arterials to the ultimate destination for many motorists. Urban collectors also
channel traffic from local streets onto the arterial system. Unlike rural collectors, the urban collector system
has no subclassification.

Local roads represent the largest element in the American public road network in terms of mileage. For
rural and urban areas, all public road mileage below the collector system is considered local. Local roads
provide basic access between residential and commercial properties, connecting with higher order highways.

Functional Classification Data

Exhibit 2-5 summarizes the percentage of highway miles, lane miles, and VMT stratified by functional
system. The share of mileage on rural systems declined from 2002 to 2004 from 77.3 to 75.1 percent,

a trend shown earlier in Exhibit 2-3. The share of lane miles on rural highways also decreased during

this same period of time, from 75.7 to 73.4 percent and the share of VMT in rural areas decreased from
39.4 percent to 35.9 percent. These declines are due, in large part, to the results of urban boundary changes
based on the results of the 2000 census.

The share of urban mileage, for both small urban and urbanized areas, increased between 2002 and 2004,
from 22.6 to 24.9 percent. Total lane mileage for both types of urban areas also increased, from 24.3

to 26.6 percent. The share of VMT in small urban and urbanized areas increased from 60.6 percent to
64 percent from 2002 to 2004

In 2004, the rural Interstate and the rural other principal arterial systems accounted for approximately
0.8 percent and 2.4 percent of total miles in the United States, respectively, while carrying 9.0 percent
and 8.1 percent, respectively, of total travel. These two systems carried a total of 47.5 percent of all rural
travel (rural Interstate—25 percent, rural other principal arterials—22.5 percent). Rural minor arterials
represented 3.4 percent of total U.S. miles but carried 5.7 percent of total travel in the United States, or
15.8 percent of rural travel.
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Percentage of Highway Miles, Lane Miles, and VMT by
Functional System and by Size of Area, 2004
Functional System Miles Lane Miles VMT
Rural Areas (under 5,000 in population)
Interstate 0.8% 1.5% 9.0%
Other Principal Arterial 2.4% 3.0% 8.1%
Minor Arterial 3.4% 3.4% 5.7%
Maijor Collector 10.5% 10.1% 6.7%
Minor Collector 6.7% 6.4% 2.0%
Local 51.3% 49.0% 4.4%
Subtotal Rural 75.1% 73.4% 35.9%
Small Urban Areas (5,000-49,999 in population)
Interstate 0.1% 0.1% 0.9%
Other Freeway and Expresswi 0.0% 0.1% 0.3%
Other Principal Arterial 0.3% 0.5% 2.1%
Minor Arterial 0.5% 0.5% 1.4%
Collector 0.6% 0.6% 0.7%
Local 3.2% 3.0% 1.1%
Subtotal Small Urban Area 4.7% 4.8% 6.5%
Urbanized Areas (50,000 or more in population)
Interstate 0.3% 0.9% 14.6%
Other Freeway and Expresswi 0.2% 0.5% 6.7%
Other Principal Arterial 1.2% 2.0% 13.2%
Minor Arterial 2.0% 2.5% 10.9%
Collector 2.0% 2.0% 4.8%
Local 14.5% 13.9% 7.5%
Subtotal Urbanized Areas 20.2% 21.8% 57.5%
Total 100.0% 100.0% 100.0%
Source: Highway Performance Monitoring System.

During 2004 the urban Interstate and the urban
other freeway and expressway systems comprised
slightly less than 1.6 percent of the total highway
lane-miles in the Nation. These two systems carried
approximately 22.5 percent of the total travel in

the Nation and 35 percent of the total VMT in
small urban and urbanized areas. The small urban
and urbanized minor arterial networks represented
3.0 percent of total U.S. lane-miles. This system
carried 19.1 percent of total travel for the Nation, or
12.3 percent of urban travel.

Rural major collectors accounted for 10.1 percent

of total U.S. lanes-miles in 2004. They carried

6.7 percent of total travel, in the United States, or
18.8 percent of rural travel. The rural minor collector
system accounted for 6.4 percent of total U.S. lane-
miles in 2004. These roads carried 2.0 percent of
total travel, in the United States, or 5.6 percent of
rural travel.

\,

Does the decrease in rural lane mileage
signify roadway abandonment?

Public road mileage rarely is abandoned. Rural
mileage near metropolitan areas is routinely
functionally reclassified as urban mileage as
urban boundaries expand, resulting in a decrease
in the rural mileage without an abandonment

of any roadway. The results of the 2000 census
have caused many urban boundaries to expand,
thereby removing amounts of highway mileage
from the rural category and reclassifying it as
urban in the HPMS database. This change does
not occur immediately as the individual States do
not complete their adjustments at the same time
and therefore submit their new data over a period
of time. The majority of mileage adjustments in
the rural and urban categories associated with the
2000 census appears in this edition of the C&P
report.

J
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In 2004, the small urban and urbanized collector networks accounted for 2.6 percent of U.S. lane-miles but
carried 5.5 percent of total travel, in the United States, or 8.6 percent of urban travel.

In 2004, rural local roads represented 49.0 percent of total U.S. lane-miles. This is a decrease from

52.9 percent from 2002. Local roads carried only 4.4 percent of total travel, in the United States, or only
7.8 percent of rural travel. Roads classified as local roads in small urban areas, 5,000 to 49,999 population,
and local roads in urbanized areas, 50,000 or more in population, accounted for 16.9 percent of total lane-
miles in the Nation for the year 2004, an increase from 16.2 percent in 2002. The functional classification
local roads in the small urban and urbanized areas carried approximately 8.6 percent of total travel, in the
United States, or 3.5 percent of urban travel.

Exhibit 2-6 shows the total public road route mileage in the United States. In 2004, there were slightly more
than 3.99 million route miles in the United States. Approximately 75.1 percent of this mileage, or just over
3 million route miles, was in rural areas. The remaining 24.9 percent of route mileage, or approximately
994,000 miles, was in urban communities. Overall route mileage increased by an average annual rate of

Highway Route Miles by Functional System and by Size of Areaq,
1995-2004
Annual Rate

of Change
Functional System 1995 1997 2000 2002 2004 2004/1995
Rural Areas (under 5,000 in population)
Interstate 32,703 32,919 33,152 33,107 31,477 -0.4%
Other Principal Arterial 98,039 98,358 99,023 98,945 95,998 -0.2%
Minor Arterial 137,440 137,791 137,863 137,855 135,683 -0.1%
Maijor Collector 432,492 433,500 433,926 431,754 420,293 -0.3%
Minor Collector 274,750 273,043 272,477 271,371 268,088 -0.3%
Local 2,125,054 2,141,111 2,115,293 2,106,725 2,051,902 -0.4%
Subtotal Rural 3,100,478 3,116,722 3,091,733 3,079,757 3,003,441 -0.4%
Small Urban Areas (5,000-49,999 in population)
Interstate 1,731 1,744 1,794 1,808 2,088 2.1%
Other Freeway and Expressway 1,282 1,253 1,219 1,227 1,218 -0.6%
Other Principal Arterial 12,432 12,477 12,474 12,590 13,532 0.9%
Minor Arterial 19,538 19,635 19,800 19,926 19,956 0.2%
Collector 21,301 21,338 21,535 21,813 23,706 1.2%
Local 111,566 115,420 119,342 126,140 126,348 1.4%
Subtotal Small Urban Areas 167,850 171,867 176,163 183,503 186,848 1.2%
Urbanized Areas (50,000 or more in population)
Interstate 11,569 11,651 11,729 11,832 13,270 1.5%
Other Freeway and Expressway 7,740 7,864 7,977 8,150 9,087 1.8%
Other Principal Arterial 40,622 40,993 41,084 41,090 46,556 1.5%
Minor Arterial 69,475 70,050 70,502 70,996 78,491 1.4%
Collector 66,623 67,312 67,263 68,033 79,680 2.0%
Local 462,537 474,044 484,650 518,309 580,088 2.5%
Subtotal Urbanized Areas 658,566 671,914 683,205 718,409 807,173 2.3%
Total Highway Route Miles 3,926,894 3,960,503 3,951,101 3,981,670 3,997,462 0.2%
Source: Highway Performance Monitoring System.
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about 0.2 percent between 1995 and 2004. On an average annual basis, mileage decreased by 0.4 percent
in rural America and increased at an average annual rate of 1.2 percent in small urban communities and in
urbanized areas at an average annual rate of 2.3 percent from 1995 to 2004.

Exhibit 2-7 shows the number of highway lane miles by functional system. In 2004, there were 8.3 million
lane miles in the United States. Lane miles have grown at an average annual rate of about 0.2 percent since
1995, mostly in urban areas (lane mileage in rural areas having decreased overall by 0.3 percent per year
during the same time period). In small urban areas (those with between 5,000 and 49,999 residents) lane
miles grew at 1.2 percent while in urbanized areas (those with 50,000 or more residents), lane miles grew
at 2.2 percent annually between 1995 and 2004. It must be noted that part of the increase in mileage in
small urban and urbanized areas is the result of the expansion of the boundaries of these areas due to
the results of the 2000 census, rather than to the construction of new roads.

Exhibit 2-7

Highway Lane Miles by Functional System and by Size of Area, 1995-2004

Annual

Rate of

Change
Functional System 1995 1997 2000 2002 2004 2004/1995
Rural Areas (under 5,000 in population)
Interstate 132,346 133,573 135,000 135,032 128,012 -0.4%
Other Principal Arterial 245,164 248,921 253,586 256,458 249,480 0.2%
Minor Arterial 288,222 288,872 287,750 288,391 283,173 -0.2%
Maijor Collector 872,767 875,393 872,672 868,977 845,513 -0.4%
Minor Collector 549,500 546,085 544,954 542,739 536,177 -0.3%
Local 4,250,107 4,282,222 4,230,588 4,213,448 4,103,804 -0.4%
Subtotal Rural 6,338,106 6,375,066 6,324,550 6,305,044 6,146,159 -0.3%
Small Urban Areas (5,000-49,999 in population)
Interstate 7,269 7,365 7,626 7,776 8,890 2.3%
Other Freeway and Expressway 4,828 4,747 4,627 4,685 4,754 -0.2%
Other Principal Arterial 37,135 37,618 37,806 38,275 41,015 1.1%
Minor Arterial 44,390 44,982 45,212 45,682 45,335 0.2%
Collector 43,755 44,216 44,525 45,095 48,977 1.3%
Local 223,132 230,839 238,684 252,279 252,697 1.4%
Subtotal Small Urban Areas 360,509 369,767 378,482 393,793 401,667 1.2%
Urbanized Areas (50,000 or more in population)
Interstate 64,865 65,603 67,020 68,088 75,127 1.6%
Other Freeway and Expressway 35,705 36,655 37,428 38,782 43,016 2.1%
Other Principal Arterial 143,572 146,585 149,224 150,250 169,491 1.9%
Minor Arterial 183,595 185,273 184,199 187,512 205,434 1.3%
Collector 143,517 145,927 145,313 147,020 171,201 2.0%
Local 925,073 948,087 969,300 1,036,619 1,160,175 2.5%
Subtotal Urbanized Areas 1,496,327 1,528,130 1,552,484 1,628,271 1,824,444 2.2%
Total Highway Lane Miles 8,194,942 8,272,963 8,255,516 8,327,108 8,372,270 0.2%
Source: Highway Performance Monitoring System.
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Highway Travel

This section describes highway infrastructure use, which is typically defined by VMT. During the 1990s,
Americans traveled at record levels, a phenomenon prompted by the booming economy, population growth,
and other socioeconomic factors. As Exhibir 2-8 shows, VMT grew by an average annual rate of 2.3 percent
between 1995 and 2004. By the end of that period, Americans were traveling almost 3.0 trillion vehicle
miles annually. Approximately 1.1 trillion vehicle miles were on rural highways, and 1.9 trillion vehicle
miles were on urban roads.

Exhibit 2-8

Vehicle Miles Traveled (VMT) and Passenger Miles Traveled (PMT), 1995-2004

(Millions of Miles) Annual Rate
of Change
Functional System 1995 1997 2000 2002 2004 2004/1995

Rural Areas (under 5,000 in population)
Interstate 224,705 241,451 269,533 281,461 267,397 2.0%
Other Principal Arterial 215,988 229,133 249,177 258,009 241,282 1.2%
Minor Arterial 156,253 164,129 172,772 177,139 169,168 0.9%
Maijor Collector 194,420 202,588 210,595 214,463 200,926 0.4%
Minor Collector 50,386 52,809 58,183 62,144 60,278 2.0%
Local 105,819 113,248 127,560 139,892 132,474 2.5%
Subtotal Rural 947,571 | 1,003,358 | 1,087,820 | 1,133,107 |1,071,524 1.4%
Small Urban Areas (5,000-49,999 in population)
Interstate 17,310 18,393 21,059 22,578 25,784 4.5%
Other Freeway and Expressway 8,854 9,251 9,892 10,442 10,245 1.6%
Other Principal Arterial 53,202 55,359 58,170 59,490 61,426 1.6%
Minor Arterial 39,270 40,845 43,035 44,566 41,961 0.7%
Collector 18,710 19,749 20,412 21,492 21,761 1.7%
Local 27,970 30,368 33,277 34,241 33,439 2.0%
Subtotal Small Urban Areas 165,317 173,965 185,845 192,808 194,616 1.8%
Urbanized Areas (50,000 or more in population)
Interstate 327,329 346,376 376,116 389,903 433,982 3.2%
Other Freeway and Expressway 141,980 151,231 168,293 180,199 198,840 3.8%
Other Principal Arterial 313,676 332,448 343,186 351,436 392,442 2.5%
Minor Arterial 251,470 263,296 283,854 297,393 323,846 2.9%
Collector 104,453 111,874 116,596 122,129 142,569 3.5%
Local 179,392 176,268 202,774 207,480 224,178 2.5%
Subtotal Urbanized Areas 1,318,300 | 1,381,495 |1,490,819 | 1,548,540 | 1,715,857 3.0%

Total VMT 2,431,188 | 2,558,818 | 2,764,484 | 2,874,455 | 2,981,998 2.3%

Total PMT 3,868,070 4,089,366 4,390,076 4,667,038 4,832,394 2.5%

Source: VMT data from Highway Performance Monitoring System; PMT data from Highway Statistics, Table VM-1,
various years.

While highway mileage is mostly rural, a majority of highway travel (almost 64 percent) occurred in urban
areas in 2004. In the 2004 C&P report it was noted that rural travel had grown faster than urban over the
period from 1993 to 2002; however, in looking at the period from 1995 to 2004, that trend has reversed.
The average annual rate of change for rural travel was 1.4 percent between 1995 and 2004. For the same
period the average annual rate of change in small urban areas was 1.8 percent and for urbanized areas

the rate was 2.9 percent. Again, it must be noted, the portions of these increases are the result of the
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expansion of the boundaries of these areas due to the results of the 2000 census and the inclusion of
travel that was previously recorded in the rural category.

Exhibit 2-8 shows that, in rural areas, travel grew the fastest on the local roadways while the highest VMT
was still on the Interstate system. The highest growth in travel in small urban areas was on the Interstate
system at an average annual rate of 4.5 percent. The most travel was on the other principal arterials in small
urban areas. For urbanized areas the most growth was on other freeways and expressways with 3.8 percent.
The most travel in urbanized areas was on the Interstate system.

Exhibits 2-9 and 2-10 expand on the information in Exhibit 2-8. They depict highway travel by functional
classification and vehicle type. Three types of vehicles are identified: passenger vehicles (PV), including
buses and 2-axle, 4-tire models; single-unit (SU) trucks having 6 or more tires; and combination (combo)
trucks, including trailers and semi-trailers. The totals in Exhibit 2-9 include all vehicles, whereas those in
Exhibit 2-10 exclude motorcycles.

Highway Travel by Vehicle Type, 1995 -2004
Trillions of VMT

3.5
O Combination Trucks (trailers and semi-trailers)
@ Single-unit Trucks (6 tires or more)
3.0 B Passenger Vehicles (including buses and 2-axle, 4-tire vehicles)

2.5

2.0 A

0.5

0.0 -

1995 1997 1999 2000 2002 2004

Source: Highway Statistics, Table VM-1, various years.

For the period from 1995 to 2004, travel among all vehicle types and on all functional classifications grew
fastest among single-unit and combination trucks. Between 1995 and 2004, for example, combination
truck traffic grew by 2.5 percent per year on rural Interstates and single-unit truck traffic grew by 2.7 percent
per year on the rural Interstate system. The largest rates of growth have been on the urban Interstate system
with single-unit trucks having an average annual growth of 4.4 percent from 1995 to 2004 and combination
trucks having an average annual growth of 4.1 percent for the same period. Overall, passenger vehicle

travel grew by an average annual rate of 2.2 percent between 1995 and 2004. Single-unit trucks grew by

2.9 percent per year and combination trucks grew by 2.6 percent per year for the same period.
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Highway Travel by System and Vehicle Type, 1995-2004
Annual Rate of Change

Functional System
Vehicle Type 1995 1997 2000 2002 2004 2004/2002 | 2004/1995
Rural Interstate
PV 178,973 189,869 214,532 224,375 211,369 -2.9% 1.9%
SuU 6,708 7,671 8,236 8,745 8,548 -1.1% 2.7%
Combo 36,643 41,665 44,248 45,633 45,754 0.1% 2.5%
Other Arterial
PV 330,029 351,313 377,270 389,758 365,951 -3.1% 1.2%
SU 12,980 13,688 13,644 14,606 14,771 0.6% 1.4%
Combo 24,076 25,505 28,005 27,818 27,817 0.0% 1.6%
Other Rural
PV 314,158 341,323 366,433 383,724 361,080 -3.0% 1.6%
SU 12,948 13,698 13,722 14,963 15,611 2.1% 2.1%
Combo 12,676 12,471 12,555 14,090 15,035 3.3% 1.9%
Total Rural
PV 823,160 882,505 958,235 997,857 938,400 -3.0% 1.5%
Su 32,636 35,057 35,602 38,314 38,930 0.8% 2.0%
Combo 73,395 79,641 84,808 87,541 88,606 0.6% 2.1%
Urban Interstate
PV 314,422 331,343 359,592 373,957 415,254 5.4% 3.1%
SuU 7,148 7,906 8,716 9,106 10,512 7.4% 4.4%
Combo 18,491 20,643 23,465 23,887 26,481 5.3% 4.1%
Other Urban
PV 1,097,161 1,146,289 1,213,109 1,259,859 1,372,307 4.4% 2.5%
SU 22,921 23,930 26,182 28,467 31,665 5.5% 3.7%
Combo 23,565 24,300 26,747 27,215 30,310 5.5% 2.8%
Total Urban
PV 1,411,583 1,477,632 1,572,701 1,633,816 1,787,561 4.6% 2.7%
SuU 30,069 31,836 34,898 37,573 42,177 5.9% 3.8%
Combo 42,056 44,943 50,212 51,102 56,791 5.4% 3.4%
Total
PV 2,234,743 2,360,137 2,530,936 2,631,673 2,725,961 1.8% 2.2%
SU 62,705 66,893 70,500 75,887 81,107 3.4% 2.9%
Combo 115,451 124,584 135,020 138,643 145,397 2.4% 2.6%

PV=Passenger Vehicles (including buses and 2-axle, 4-tire vehicles)

SU=Single-Unit Trucks (6 tires or more)

Combo=Combination Trucks (trailers and semi-trailers).

Source: Highway Statistics, Table VM-1, various years.

Intelligent Transportation Systems (ITS)

All of the previous exhibits represent a traditional look at the highway system—its mileage, ownership,
functional classification, and use. This section looks at the extent of ITS deployment and integration

in metropolitan areas. ITS uses advanced technology to improve highway safety and efficiency. The
deployment of ITS for freight and operations management are discussed more fully in Chapters 14 and 15.
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Exhibit 2-11 describes the deployment of ITS devices in 78 of the largest metropolitan areas, based on a
survey by the U.S. Department of Transportation Intelligent Transportation Systems Joint Program Office.
The exhibit shows that freeway deployment has advanced steadily, with real-time data collection sensors
deployed on more than one-third of the total freeway mileage, and on-call service patrols covering half of the
freeway mileage. Arterial deployment of service patrols lags behind that seen on freeways, but is advancing
steadily. Transit agencies have advanced rapidly in deployment of I'TS, with more than half of the buses
equipped with automatic vehicle location capability by 2005. Other well-established ITS technologies are
electronic fare payment for transit vehicles, computer-aided dispatch on emergency vehicles, and electronic
toll collection.

Deployment of Intelligent Transportation Systems (ITS) in 78 of the Largest Metropolitan
Areas, 1997 -2005
" : - :IL%L
Freeway Miles with Real-time Traffic Data 24%
. . 0,
Collection Technologies 2 635%
38%
. . 130%
Freeway Miles Covered by On-call Service |40%46°/
Patrols 45%
50%
0,
Arterial Miles Covered by On-call Service 0% 7%
9%
Patrols 0%
11%
. . . . 147%
Signalized Intersections Under Centralized I4Sf%
or Closed Loop Control 4%%/0
53%
136%
. . . | 73%
Toll Collection Lanes with Electronic Toll 73% 819%
Collection Capability 80%
23% 31%
Fixed-route Transit Vehicles Equipped with - 359 .
. . . 47
Automatic Vehicle Location 549,
130% .
Fixed-route Buses Accepting Electronic Fare @05/;;% -
Payment 64%
| 01997
Highway-Rail Intersections Under ggggg
Electronic Surveillance W2004
HW2005
143% .
Emergency Management Vehicles Under Lol 75%0/
A i 78
1 0,
Freeway Conditions Disseminated to the
. 28%
Public 3%
0% 20% 40% 60% 80% 100%
Percent Deployment Opportunity
Source: "Tracking the Deployment of the Integrated Metropolitan Intelligent Transportation Systems Infrastructure in the USA: FY
2004 Results, July 2005."
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Exhibit 2-12 shows the progress of deployment of an integrated I'TS infrastructure in 75 of the largest
metropolitan areas. The measure incorporates both deployment and integration. Progress in deployment

is measured by tracking outputs for five key infrastructure components: freeways, arterials, transit, public
safety, and information dissemination. Integration is measured by assessing links between agencies, chosen
to involve key levels of government and transit agencies. Crossing a threshold value for either deployment
or integration means that a metropolitan area has made a significant commitment to deploy and integrate
the metropolitan ITS infrastructure. However, it does not mean that deployment or integration is complete.
Progress has been tracked through a series of national surveys covering 1997 through 2005. The exhibit
shows that substantial progress was made in deploying integrated infrastructures in this period, with the
number of areas ranked low going from 39 to 12, and the number ranked high going from 11 to 30.

Progress in Integrated Deployment of ITS in 75 of the Largest Metropolitan Areas, 1997 -2005
Number of Metropolitian
Areas
45 Olow MEMedium MHigh
39
40 -
34
35 1 33
30 -
25 -
20 1+
15
10
5 4 |
0
1997 2000 2002 2004 2005
Source: "Tracking the Deployment of the Integrated Metropolitan Intelligent Transportation Systems Infrastructure in the USA:
FY 2004 Results, July 2005," and subsequent updates.
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Bridge System Characteristics

The National Bridge Inventory (NBI) contains nearly 700,000 records, which describe either the features
carried by a bridge, termed as “on” records, or the features crossed by the structure, termed as “under”
records. Separating the on records from the under records reveals that there were 594,101 bridges over
6.1 meters (20 feet) in total length located on public roads in the United States in 2004. As discussed in
Chapter 3, the National Bridge Inspection Standards require biennial safety inspections of bridges that
exceed this length; as part of these inspections, information is collected concerning both the characteristics

and physical conditions of the structures.

Bridges by Owner
Exhibit 2-13 shows the

number of highway bridges
by owner from 1996 to

Bridges by Owner, 1996-2004

2004. State and local

Number of Bridges by Year

ownership includes highway Owner 1996 1998 2000 2002 2004
agencies; park’ forest’ and_ Federal 6,] 71 7,748 8,221 9,371 8,425
reservation agencies; toll State 273,198 273,897 277,106 280,266 282,552
authorities: and other State Local 299,078 298,222 298,889 299,354 300,444

. . Private/Railroad 2,378 2,278 2,299 1,502 1,497
or local agencies, respectively. Unknown/Unclassified 1,037 1,131 415 1,214 1,183
The vast majority of State Total 581,862 583,276 586,930 591,707 594,101

and local bridges are owned

Source: National Bridge Inventory.

by highway agencies. Federal

ownership includes a number of agencies, mostly from the Department of Interior and the Department
of Defense. A small number (less than 1 percent) of bridges carrying public roadways are owned by other

Is information on railroad bridge inspections
included in the NBI?

Bridges carrying railroads are not included in the
database unless they also carry a public road or
cross a public road where information of certain
features, such as vertical or horizontal clearances,
is required for management of the highway
system.

Some bridges carrying highway traffic are

owned by railroads. For instance, a public road
that crosses railroad tracks may be owned by

the railroad if built within the railroad right-of-
way. Ownership in these cases depends on the
agreements made between the political jurisdiction

Lond the railroad. -

agencies, such as private entities and railroads.

Local agencies own 300,444 bridges on the Nation’s
roadways, or 50.6 percent of all bridges. These
agencies include cities, counties, townships, and
other non-State or non-Federal governmental
agencies. State agencies own 47.6 percent, or
282,552 of the Nation’s bridges on all functional
roadway classifications. State and local agencies,
when combined, own 582,996 of the total 594,101
of the Nation’s bridges or 98.2 percent of all bridges

on the Nation’s roadway system.

Deeper insight into the condition or the
composition of bridges can be obtained by
considering the size of the structure and/or the
traffic carried. Consideration of the structure size
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can be incorporated using the bridge deck area

data. Consideration of the volume of traffic served
by the structure can be incorporated using average
daily traffic (ADT) data. Exhibit 2-14 compares the
ownership percentages based on the actual number of
bridges with percentages based on ADT on bridges
and bridge deck area, respectively. Bridges owned by
State agencies carry significantly higher cumulative
traffic volumes, on average, than bridges owned by
local agencies. State-owned bridges also tend to have
greater deck area than locally owned bridges.

Exhibit 2-14

Percent Bridge Inventory, Traffic, and
Deck Area by Owner

Bridge Ownership
(by Percentage of Bridge Inventory)

State
47 6% Federal
1.4%
Other
0.5%
Percentage of Traffic Carried
(by Owner)
Federal

0.2%

Other
0.6%

State
86.9%

Percentage of Total Deck Area
(by Owner)

Federal
0.8%

75.3%

Other
0.6%

Source: National Bridge Inventory.
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How do the bridge ownership percentages
compare with the road ownership
percentages?

The majority of bridges (98 percent) and roadways
(97 percent) are owned by State and local
agencies. Bridge ownership is nearly equally
divided between State (47 percent) and local
agencies (51 percent). The vast majority of
roadways, however, are owned by local agencies
(77 percent). States tend to own larger, higher-
volume structures, such as those on Interstates and
expressways. Localities own smaller structures on
lower-volume roadways, such as local roads and
collectors.

\

If an agency owns a bridge, it is responsible for
the maintenance and operation of the structure.
Interagency agreements may be formed, such

as those between State highway agencies and
localities. In these cases, a secondary agency (such
as the State) performs maintenance and operation
work under agreement. This, however, does not
transfer ownership and therefore does not negate
the responsibilities of the bridge owners for
maintenance and operation in compliance with
Federal and State requirements.

Bridges by Functional
Classification

Highway functional classifications are maintained
by the NBI according to the hierarchy used for
highway systems previously described. The number
of bridges by functional classification is summarized
and compared with previous years in Exhibit 2-15.
Opverall percentages of each functional classification
tend to remain relatively constant over time,
although bridges are functionally reclassified as
urban boundaries change.

Rural bridges are predominant based on the
number of bridges on the Nation’s roadway systems
as 76.8 percent of all structures are located in a rural
environment. Urban bridges comprise 23.2 percent
of the inventory but carry 72.6 percent of all daily



Exhibit 2-15

Number of Bridges by Functional System, 1996-2004
Functional Classification 1996 1998 2000 2002 2004
Rural
Interstate 28,638 27,530 27,797 27,316 27,648
Other Arterial 72,970 73,324 74,796 74,814 76,456
Collector 144,246 143,140 143,357 144,101 143,470
Local 211,059 210,670 209,415 209,722 208,641
Subtotal 456,913 454,664 455,365 455953 456,215
Urban
Inferstate 26,596 27,480 27,882 27,929 27,929
Other Arterial 59,064 60,901 63,177 65,667 66,443
Collector 14,848 14,962 15,038 15,171 15,548
Local 24,441 24,962 25,684 26,609 27,940
Subtotal 124,949 128,305 131,781 135376 137,860
Total 581,862 582,969 587,146 591,329 594,075
Source: National Bridge Inventory.

traffic. Not surprisingly, urban structures are generally larger in terms of deck area as additional lanes are
required to carry larger volumes of traffic. Urban structures constitute 52.5 percent of all total deck area on
bridges in the inventory.

Exhibir 2-16 shows the relationship between the number of bridges, functional class, ADT carried, and
deck area. The deck area for rural bridges is 47.5 percent versus 52.5 percent for urban bridges. The major
difference is the amount of ADT carried by rural bridges versus urban bridges.

Urban Interstate bridges comprise 18.8 percent of the total bridge deck area of bridges on the Nation’s
roadway system but carry 34.7 percent of the ADT. Bridges on urban other freeways and expressways
account for 9.3 percent of the total deck area and carry 14.7 percent of the ADT. Bridges on urban other
principal arterials carry 11.7 percent of the ADT but have only 10.7 percent of the total deck area.

While the higher-order functional classifications (including rural and urban Interstate, other freeways and
expressways, and other principal arterials) account for 133,215 bridges, 22.4 percent of the total bridges by
number, they carry close to 78.3 percent of all daily traffic and account for approximately 56.3 percent of the
deck area.

Bridges by Traffic Carried

Many bridges carry relatively low volumes of trafhic on a typical day. Approximately 27 percent of these
structures in terms of numbers have an ADT of 100 or less. Over 50 percent of bridges have an ADT lower
than 700. Only 3 percent of bridges have an ADT higher than 50,000.

In terms of numbers of bridges, low-volume roadways are predominant. However, the high-volume
structures have a significant impact on the user population. There are approximately 21,000 structures

with ADT values in excess of 40,000 vehicle crossings daily. These structures are predominantly in urban
environments (approximately 90 percent in terms of numbers, nearly 95 percent in terms of deck area). Over
95 percent of such bridges are located on Interstates or other principal arterials. Weighting the number of
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Bridges by Functional Class Weighted by Numbers, ADT, and
Deck Area
Number of % by Total | % of Total | % of Total
Functional Class Bridges Number. ADT Deck Area
Rural
Interstate 27,648 4.7% 10.6% 8.0%
Other Principal Arterials 36,259 6.1% 6.7% 9.4%
Minor Arterial 40,197 6.8% 3.8% 6.6%
Maijor Collector 94,079 15.8% 3.7% 9.8%
Minor Collector 49,391 8.3% 0.9% 3.5%
Local 208,641 35.1% 1.6% 10.1%
Rural Total 456,215 76.8% 27.4% 47.5%
Urban
Interstate 27,667 4.7% 34.7% 18.8%
Other Expressways 17,112 2.9% 14.7% 9.3%
Other Principal Arterials 24,529 4.1% 11.7% 10.7%
Minor Arterial 24,802 4.2% 6.9% 7.0%
Collectors 15,548 2.6% 2.3% 2.8%
Local 27,940 4.7% 2.3% 3.7%
Urban Total 137,598 23.2% 72.6% 52.5%
Unclassified 288 0.0% 0.0% 0.1%
Total 594,101 100.0% 100.0% 100.0%
Source: National Bridge Inventory.

bridges by ADT values provides a mechanism for evaluating the impacts of the composition and conditions
of bridges in terms of their impact on the highway user.

Bridges by Age

Peak periods of construction are seen mainly before World War II and during the Interstate construction

era. 'The latter period saw an intense period of construction of bridges across the Nation. Half of all

bridges in the country were built before 1964. The mean year of construction is approximately 1971 where
structures are weighted by deck area. This indicates that recent structures tend to be larger than their older
counterparts. This change is the result of design standards having improved and becoming stricter over time.

Bridges in the national inventory are, on average, 40 years old, with an average year of construction of
1964. Urban structures are slightly younger than rural structures, with an average year of construction

of 1968. Comparing rural bridges across ownership classifications shows that State, local, and Federal
owners have values within a few years of the mean for all rural bridges. Rural bridges owned by others,
which are primarily private owners and railroads, are on average 10 years older than the general population.
With urban bridges, State and locally owned bridges are slightly younger or slightly older than average,
respectively. Federally owned urban bridges and urban structures owned by others are 5 to10 years older
than State and local counterparts on average. It is important to note, however, that the number of bridges
owned by Federal and other agencies is much smaller.

Considering functional classifications, only small variations are seen in the average age of construction
between the owners. For all functional classifications and for all material types, the average year of
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construction is 1964 or 1965. This average is effectively equivalent for State, local, and Federal owners.
There is also minimal variation between the functional classifications with average ages for all functional
classifications for State, local, and Federal owners in the 1960s.

Bridges by Material

Superstructure material types are maintained in the NBI database for the main span and for the approach
spans. Predominant materials used for bridge superstructures are steel, concrete, prestressed concrete,

and timber. Other materials, such as aluminum, iron, and composite materials, are utilized on less than

1 percent of the structures. Bridges carrying Interstate, other principal arterial, and minor arterial routes are
predominantly constructed of reinforced concrete, steel, and prestressed concrete. Timber superstructures
and other materials become more significant within the population of bridges carrying collectors and local
roadways.

Concrete and steel superstructure bridges on the Interstate are, on average, 35 to 40 years old. Prestressed
designs were introduced more recently and have become the predominant superstructure material employed
today, with over 50 percent of new structures employing prestressed concrete. Today, there are over

45,000 prestressed superstructure bridges carrying Interstates, other principal arterials, and minor arterials

in the United States. There are also sizable numbers of prestressed concrete bridges carrying collector and
local roadways. Bridges constructed of this material are, on average, 25 years old. The average age of timber
superstructure bridges is approximately 45 years, while the average age of other materials is in excess of

65 years. Other materials are used on many older designs that used iron and masonry or on newer structures
employing composites or other new materials.
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Transit System Characteristics

System History

The first transit systems in the United States date to the middle of the 19th century. Initially, the Federal
Government had little involvement in the public transit sector. Over time, however, leaders at all levels

of government began to realize that developing and sustaining transit services was an important national,
as well as local, concern. In 1964, Congress passed the Urban Mass Transportation Act, which generated
an influx of Federal funding for transit systems. The Act also changed the character of the industry by
specifying that Federal funds for transit were to be given to local or metropolitan-level public agencies, and
not to private firms. This reinforced the already existing trend of transferring the ownership and operation
of most transit systems in the United States from private to public hands. The Act also required local
governments to contribute matching funds in order to receive Federal aid for transit services, setting the
stage for the multi-level governmental partnerships that characterize the transit sector today.

State governments are also involved in the provision of transit services, generally through financial support
and performance oversight. Thirty States have taxes dedicated to transit. In some cases, States have
undertaken outright ownership and operation of transit services; five States—Connecticut, Delaware,
Maryland, New Jersey, and Rhode Island—own and operate transit systems directly.

Several Federal initiatives from 1962 to 1965, in effect, mandated the creation of metropolitan planning
organizations (MPOs) for each of the Nation’s urbanized areas, although some of the nation’s largest
urbanized areas already had similar organizations. MPOs are composed of local and State officials and
address the transportation planning needs of an urbanized area at a regional level. MPO coordination is now
an essential prerequisite for Federal funding of many transit projects.

Given the wide array of combinations of governmental involvement in transit, transit agencies may take on
a number of different forms. A transit provider may be a unit of a regional transportation agency; be run
directly by the State, county, or city government; or be an independent agency with an elected or appointed
Board of Governors. Transit operators may provide service directly with their own equipment or they may
purchase transit services through an agreement with a contractor. All public transit services must be open
to the general public without discrimination and meet the accessibility requirements of the Americans with

Disabilities Act of 1990 (ADA).

System Infrastructure

Transit Agencies

In 2004, there were 640 active reporters in urbanized areas reporting to the National Transit Database
(NTD), of which 600 were public agencies, including 6 State Departments of Transportation. Of the 640
active reporters, 93 received a reporting exemption for operating nine or fewer vehicles, or else received

a temporary reporting waiver. The remaining 547 reporting agencies provided service on 1,042 different
modal systems; 142 agencies operated a single mode and 405 transit agencies operated more than one mode.
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In 2000, the most recent year for which information
is available, there were an additional 1,215 transit
operators serving rural areas.

The Nation’s motorbus and demand response systems
are much more extensive than the Nation’s rail
transit system. In 2004, there were 468 motorbus
systems and 438 demand response systems in

urban areas, compared with 14 heavy rail systems,
19 commuter rail systems, and 27 light rail systems.
While motorbus and demand response systems were
found in every major urbanized area in the United
States, only 31 urbanized areas had service on at
least one of the three primary rail modes, including
11 urbanized areas with service on the heavy rail
mode. In addition to these modes, there were

43 transit vanpool systems, 17 ferryboat systems,

4 trolleybus systems, 3 automated guideway systems,
3 inclined plane systems, and 2 jitney systems
operating in urbanized areas of the United States
and its territories. The transit statistics presented in
this report also include the San Francisco Cable Car,
the Seattle Monorail, the Roosevelt Island Aerial
Tramway in New York, and the Alaska Railroad
(which is a combination of long-distance passenger
rail transportation, sightseeing services, and freight
transportation services.)

What are jitney, ‘aiga bus, and pUblico
services?

Jitney systems use personal vehicles, typically
passenger cars, modified light trucks, or vans, to
provide frequent service on fixed or semi-fixed
routes, but with few or no set stops, and typically
without a fixed schedule. The vehicles may be
owned or leased by the operator, and capacities
vary from eight passengers to modified light trucks
holding 30 or more passengers. There is only
one jitney service in the incorporated areas of the
United States, which has been operating in Laguna
Beach, California, since 1914. A newspaper
reporter coined the name “jitney” because the
service charged a “jitney,” or five cents, for a ride.
“Pablico” is simply the name of the jitney service
in San Juan, Puerto Rico, while “ ‘aiga bus” is the
name of the jitney service that operates on Tutuila
Island (the main island) in American Samoa (‘aiga
is the Samoan word for “family”). ‘Aiga bus data
\ °re not reported to the NTD.

J

What are the differences between heavy
rail, light rail, and commuter rail?

There are three primary rail modes in the
United States’ transit system: heavy rail, light
rail, and commuter rail.

|II

Despite their names, the terms “heavy rai
and “light rail” do not refer to the weight of the
rail equipment. Although the precise origins
of the terms are not known, the most plausible
explanation is that they refer to the level of
passenger traffic that can be accommodated
on the respective systems, with “heavy rail”
systems carrying “heavy” passenger loads, and
“light rail” systems carrying “light” passenger
loads. Modern technologies, however, have
somewhat blurred this distinction.

Heavy rail systems are electric railways that
always operate on exclusive guideways. These
systems usually have high platform loading and
are typically powered by a third rail. Heavy

rail trains are often six or more cars long to
accommodate high passenger loads and

are commonly called “metros,” “rapids,” or
“subways” (although light rail trains may also
operate occasionally in underground tunnels).

Light rail systems are electric railways that
operate at least part of the time in a mixed
guideway with foot and automobile traffic or
have at least some at-grade crossings with foot
and automobile traffic. These systems usually
have low platform loading and are typically
powered by overhead wires. Light rail trains
are usually only one or two cars long and are
often called “streetcars” or “trolleys.”

Commuter rail systems typically operate on
existing or retired freight rail tracks. These
systems usually have low platform loading

and are often powered by diesel engines (but
may also be electric powered). Commuter

rail systems provide service from outlying
suburbs and small cities to a central downtown
area, with only one or two stops in the central
downtown area. A commuter rail system must
get at least 50 percent of its traffic from persons
using the system to commute between home
and work at least three days a week to be
considered a transit system (as opposed to an
intercity rail system).
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Transit Fleet

Exhibit 2-17 provides an overview of the nation’s
transit fleet in 2004 by type of vehicle. Although
there is a strong correlation between some types
of vehicles and certain modes, many vehicles,
particularly small buses and vans, are used by
different modes of transit. For example, vans may
be used to provide vanpool, demand response,
publico, or motorbus services.

The Nation’s transit system continues to grow. In
2004, urban transit systems, excluding special
service providers, operated 120,659 vehicles
compared with 114,564 vehicles in 2002, an
increase of 5.3 percent. The Nation’s transit fleet
is primarily composed of buses, which in 2004
accounted for 57 percent of all regular service
urban transit vehicles. Seventy-one percent of the
buses were found in urbanized areas with more
than 1 million people. Sixteen percent of regular
urban transit vehicles were rail vehicles, of which
99 percent were found in urbanized areas with more
than 1 million people.

What is vanpool service, and when is vanpool
service considered to be transit?

A vanpool is considered to be part of the Nation’s
transit system if the vanpool is either run by or
under contract to a transit agency.

Under a transit vanpool, the transit agency
provides or leases a vehicle to a group of
commuters, which due to certain tax benefits,

is usually a van. One or more members of this
group of commuters is trained and certified as a
“primary driver” for the pool, and he or she then
operates the van in regular service for the group
of commuters between their homes and places

of employment. Primary drivers typically pay

a reduced fare or lease payment, or often pay
nothing. Primary drivers also usually have limited
\ USe of the vehicle for personal trips. y

m Description of Current System

What is demand response service, when is a
demand response service considered to be
transit, and who provides demand response
service?

The term “demand response” refers to transit
service dispatched direcitly in response to customer
requests. Demand response services operate
passenger cars, vans, or small buses without fixed
routes or fixed schedules. Typically, a vehicle

is dispatched to pick up multiple passengers at
different locations before taking them to their
respective destinations. A demand response
system is considered to be part of the Nation’s
urban transit system (and hence neither a “taxi”
system nor a “shared-ride shuttle” system) if the
system is run by or under contract to a transit
agency. Demand response vehicles are included
as “regular vehicles” in Exhibit 2-17, both as rural
service vehicles, and as vehicles in urbanized
areas.

Demand response systems are commonly used

to meet transit agencies’ obligations under the
Americans with Disabilities Act. Another less
common form of demand response service,

often called “Kiddie Cabs,” provides service to
schoolchildren. Demand response services for the
general public may be provided in small towns,
rural areas, and in some urban neighborhoods
with limited transit demand.

The Federal Transit Administration (FTA) grants
funding to some private organizations and certain
private entities to provide demand response-type
service to the elderly and those with disabilities.
These “special services” are not included in the
“demand response mode” and are discussed in
the section at the end of this chapter.




\and the Virgin Islands, which do not have urbanized area transit agencies that report to the NTD. y

Exhibit 2-17

Transit Active Fleet by Vehicle Type, 2004

Areas Over Areas Under

1 Million in 1 Million in

Population Population Total
Urbanized Area Regular Vehicles
Heavy Rail Vehicles 10,965 0 10,965
Self-Propelled Commuter Rail 2,441 0 2,441
Commuter Rail Passenger Cars 3,361 78 3,439
Commuter Rail Locomotives 664 75 739
Other Commuter Rail Vehicles 23 0 23
Light Rail Vehicles 1,564 101 1,665
Busses 49,043 19,746 68,789
Other Motorbus Mode Vehicles 2 0 25 25
Vans 16,029 6,519 22,548
Other Regular Vehicles 8,430 1,595 10,025
Total Urbanized Area Regular Vehicles 92,520 28,139 120,659
Rural Service Regular Vehicles (2000) * 0 19,185 19,185
Total Regular Vehicles 92,520 47,324 139,844
Special Service Vehicles 5 10,107 27,613 37,720
Total Active Vehicles 102,627 74,937 177,564

! Vehicles reported for the commuter rail mode, but not reported by commuter rail vehicle type.
2 Vehicles reported for the motorbus mode, but not reported by vehicle type.

3 Includes aerial tramway vehicles, Alaska railroad vehicles, automated guideway vehicles,
automobiles, cable cars, ferryboats, inclined plane vehicles, monorail vehicles, taxicabs, and
trolleybuses. Also includes jitney and publico vehicles other than busses or vans.

4 Source: Section 5311 Status of Rural Public Transportation 2000, CTAA, April 2001.

® Source: FTA, Fiscal Year Trends Report on the Use of Section 5310 Elderly and Persons with
Disabilities Program Funds, 2002.

Source: National Transit Database, except where otherwise noted.

What are the characteristics of the rural service vehicles and the special service vehicles listed in
Exhibit 2-177?

Rural service vehicles are vehicles used for regular service that are owned by operators receiving funding

from FTA as directed by Title 49—United States Code, Section 5311. These funds are for the provision of
transit services in areas with populations of less than 50,000, and these transit operators do not currently
report to the NTD.

Special service vehicles are vehicles that are used to provide service to the elderly and disabled, and receive
funding from FTA as directed by Title 49—United States Code, Section 5310. Special service vehicle
funding is directed toward private nonprofit organizations, although in certain cases specified by law, a
public agency may be approved as a grantee. Special service vehicles are not included in the demand
response mode (as defined in the first Q&A box in this section); recipients of funding for special service
vehicles do not report to the NTD. In 2002 (the most recent year available) there were 16,219 special
service vehicles in service purchased with FTA funds in both urban and rural areas.

There may be a few rare cases where a single agency receives both rural service vehicle funding and special
service vehicle funding, resulting in a few cases of double-counting of vehicles. Additionally, both rural
service and special service vehicles include vehicles in American Samoa, Guam, the Northern Marianas,
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Exhibit 2-18 shows the composition of the Nation’s
urban transit road vehicle fleet in 2004. The most
common type of vehicle is the full-size bus, comprising
51 percent of the fleet, followed by vans and small
buses, comprising 21 percent and 17 percent of the
fleet, respectively. Articulated buses account for about
3 percent of the total fleet. Overall, the Nation’s urban
transit road vehicle fleet has grown by 32 percent,
which is just over 22,000 vehicles, since 1995. The
largest component of growth in the Nation’s urban
transit road vehicle fleet between 1995 and 2004 has
come from small-size buses, which have more than
doubled in number since 1995. The number of full-
size buses, by contrast, has remained nearly constant
during that same time. For more information on the
composition of the Nation’s urban transit road vehicle

fleet, please see Chapter 3.

Exhibit 2-18

Composition of Urban Transit Road
Vehicle Fleet, 2004

Articulated
Buses
3%

Small Buses

17%
Full-Size

Buses
51%

Mid-Size
Buses
8%

Source: National Transit Database.

The Nation’s urban transit rail fleet consists primarily of heavy rail vehicles, light rail vehicles, self-propelled

commuter rail vehicles, commuter rail locomotives, and commuter rail passenger coaches. In 2004, heavy

rail vehicles accounted for

57 percent of the Nation’s urban
transit rail fleet, commuter rail
vehicles for 34 percent, and light

rail vehicles for 9 percent.

Exhibit 2-19

Maintenance Facilities for
Directly Operated Services, 2004

Track, Stations, and

Areas Over Areas Under

1 Million in 1 Million in
Maintenance Facilities Population Population Total
Maintenance Facilities '
In 2004, there were Heavy Rail 55 0 55
793 maintenance facilities for Commuter Rail 61 0 61
all transit modes in urban areas, Light Rail 32 6 38
. . .2
compared with 769 in 2002. The Other Rail 3 4 /
number of light rail maintenance g\‘)torb:SR 22; 232 515(])2
T . . eman esponse
facilities increased from 32 in 2002 P
. Ferryboat 6 0 6
to 38 in 2004 and the number of Other Nonrail 3 0 6 6
heavy rail increased from 53 to 55. Total Urban Maintenance
Over this same period, the number Facilities 470 323 793
of bus maintenance facilities ol ey gl all
Total Maintenance Facilities 470 833 1,303

was unchanged at 516, while
the number of demand response
vehicle maintenance facilities
increased from 91 to 103
[Exhibit 2-19].

" Includes owned and leased facilities, but for directly operated service only.
2 Alaska railroad, automated guideway, cable car, inclined plane, and monorail.
% Aerial tramway, jitney, and publico.

4 Vehicles owned by operators receiving funding from FTA as directed by 49 USC
Section 5311. These funds are for transit services in areas with populations of less
than 50,000. (Section 5311 Status of Rural Public Transportation 2000, Community
Transportation Association of America, April 2001.)

Source: National Transit Database.
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In 2004, transit providers operated 10,892 miles of track and served 2,961 stations, compared with

10,722 miles of track and 2,862 stations in 2002. The bulk of the increase in these transit track and station
assets was for light rail service. Light rail track increased from 1,114 miles in 2002 to 1,321 miles in 2004,
and the light rail stations increased from 640 to 723. The Nation’s urban transit rail system infrastructure,
however, continues to be dominated by commuter rail. In 2004, commuter rail systems accounted for 67
percent of transit track miles (7,284 miles) and 39 percent of transit rail stations (1,153). This reflects the
longer distances generally covered by commuter rail. In 2004, heavy rail accounted for 20 percent (2,210
miles) of track miles and 35 percent of stations (1,023). Heavy rail typically operates in more densely
developed areas than commuter rail, and thus has a higher ratio of stations to track miles /Exhibir 2-20].

Transit Rail Mileage and Stations, 2004

Urbanized Urbanized

Areas Over Areas Under

1 Million in 1 Million in

Population Population Total
Track Mileage
Heavy Rail 2,210 0 2,210
Commuter Rail 7,088 196 7,284
Light Rail 1,250 71 1,321
Other Rail and Tramway 24 53 77
Total Urbanized Area Track
Mileage 10,572 320 10,892
Stations
Heavy Rail 1,023 0 1,023
Commuter Rail 1,135 18 1,153
Light Rail 673 50 723
Other Rail and Tramway * 40 22 62
Total Urbanized Area Transit
Rail Stations 2,871 90 2,961
" Alaska railroad, automated guideway, cable car, inclined plane, monorail, and
aerial framway.
Source: National Transit Database.

System Coverage: Urban Directional Route Miles

The extent of the coverage of the Nation’s transit system is measured in directional route miles, or simply
“route miles.” Route miles measure the distance covered by a transit route; transit routes that use the same
road or track are counted twice. Route miles are not collected for demand response and vanpool modes,
since these transit modes do not travel along specific predetermined routes. Route miles are also not
collected for jitney services, since these transit modes often have highly variable route structures.

In the United States in 2004, 216,620 urban route miles were provided by nonrail and 9,782 urban route
miles were provided by rail modes [Exhibit 2-21]. Bus modes, which cover a wider area than rail modes,
accounted for 96 percent of urban route miles. Rail modes cover smaller areas, typically providing higher-
frequency service on the same route and producing fewer directional route miles.
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Transit Directional Route Miles, 1995-2004

Average Annual
Rate of Change

2004 / 2004 /

1995 1997 1999 2000 2002 2004 1995 2002
Rail 8,211 8,602 9,170 9,222 9,484 9,782 2.0% 1.6%
Heavy Rail 1,458 1,527 1,540 1,558 1,572 1,597 1.0% 0.8%
Commuter Rail 6,162 6,393 6,802 6,802 6,831 6,875 1.2% 0.3%
Light Rail 568 659 802 834 960 1,187 8.5% 11.2%
Other Rail ' 24 24 27 29 122 123 NA 0.3%
Nonrail 2 187,757 185,164 195,985 196,858 225,820 216,620 1.6% -2.1%
Motorbus 186,856 184,248 195,022 195,884 224,838 215,571 1.6% -2.1%
Ferryboat 490 496 533 505 513 623 2.7% 10.2%
Trolleybus 412 420 430 469 468 425 0.4% -4.7%
Total 195,968 193,766 205,154 206,080 235,303 226,402 1.6% -1.9%
Percent Nonrail 95.8% 95.6% 95.5% 95.5% 96.0% 95.7%

! Includes automated gateway, inclined plane, and cable car. Includes monorail from 2000 onward, and includes the Alaska
railroad, which was not reported to the NTD prior to 2001. Alaska railroad, with 92 Directional Route Miles, was included in
commuter rail in the last C&P report.

2 Includes aerial tramway in 2004, with 1.2 directional route miles. Excludes demand response, jitney, publico, and vanpool.

Source: National Transit Database.

Total route miles increased at an average annual rate of 1.6 percent between 1995 and 2004, but decreased
at an average annual rate of 1.9 percent between 2002 and 2004. This decline resulted from a drop in
motorbus directional route miles, which account for the vast majority of total route miles. Reported
motorbus miles reached a peak of 224,838 in 2002, declining to 215,571 in 2004. Rail route miles increased
at an average annual rate of 2.0 between 1995 and 2004, and at a 1.6 percent average annual rate from

2002 to 2004. Light rail route miles have grown the most rapidly, reflecting new systems and extensions to
existing systems that have become operational. Light rail route miles increased at an average annual rate of
8.5 percent between 1995 and 2004, accelerating to 11.2 percent from 2002 to 2004.

System Capacity

Transit system capacity, particularly in cross-modal comparisons, is typically measured by capacity-equivalent
vehicle revenue miles (capacity-equivalent VRMs). Capacity-equivalent VRMs measure the distance traveled
by transit vehicles in revenue service, adjusted by the passenger-carrying capacity of each transit vehicle type,
with the average carrying capacity of motorbus vehicles representing the baseline.

Exhibir 2-22 provides VRMs, unadjusted by passenger-carrying capacity. These numbers are of interest
because they show the actual number of miles traveled by each mode in revenue service. The shares of
unadjusted VRMs provided by bus services and rail services were constant between 1995 and 2004. Nonrail
modes accounted for 73 percent and rail modes accounted for 27 percent of unadjusted VRMs in 2004.

As subsequent paragraphs will show, however, the share of VRMs on rail modes, adjusted for capacity, is
considerably higher than the share when unadjusted for capacity.
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Vehicle Revenue Miles, 1995-2004
Average Annual
(Millions) Rate of Change
2004/ 2004/
1995 1997 1999 2000 2002 2004 1995 2002
Rail 775 811 854 880 925 962 2.4% 2.0%
Heavy Rail 522 540 561 578 603 625 2.0% 1.7%
Commuter Rail 218 230 243 248 259 269 2.4% 1.8%
Light Rail 34 40 47 51 60 67 7.8% 5.4%
Other Rail ' 2 2 2 2 3 2 NA -9.6%
Nonrail 1,957 2,042 2,257 2,322 2,502 2,586 3.1% 1.7%
Motorbus 1,591 1,606 1,719 1,764 1,864 1,885 1.9% 0.6%
Demand Response 297 350 418 452 525 561 7.3% 3.4%
Vanpool 22 40 60 62 71 78 15.0% 5.3%
Ferryboat 2 2 2 2 3 3 4.9% 5.4%
Trolleybus 13 13 14 14 13 13 -0.1% -1.1%
Other Nonrail ? 31 31 44 28 26 46 4.2% 32.1%
Total 2,732 2,853 3,111 3,202 3,427 3,548 2.9% 1.8%
Percent Rail 28.4% 28.4% 27.4% 27.5% 27.0% 27.1%
! Alaska railroad, automated guideway, inclined plane, cable car, and monorail. Alaska railroad began reporting to the NTD in
2001; it accounted for 5 percent or less of "other rail" vehicle revenue miles in 2002 and 2004.
2 Aerial tramway, jitney, and publico; 99% or more of the "other nonrail' VRMs for each year are on piblico. Jitney was not
reported in 2000. Aerial framway began reporting to the NTD in 2003.
Source: National Transit Database.

The 2004 capacity-equivalent factors for each mode
are shown in Exhibit 2-23. Unadjusted VRM:s for
each mode are multiplied by a capacity-equivalent
factor in order to calculate capacity-equivalent VRMs.
These factors are equal to the average full-seating and
full-standing capacities of vehicles in active service
for each transit mode divided by the full-seating and
full-standing capacities of all motorbus vehicles in
active service. For vehicles that prohibit standing, as
is the case of some commuter rail systems, standing
capacity is assumed to be 0. The capacity-equivalent
factors used in this report differ slightly from those
in the 2004 C&P report. In this report, capacity-
equivalent VRMs have been calculated by using a

Exhibit 2-23

Factors by Mode

2004 Capacity-Equivalent

Base = Average Motorbus Vehicle Capacity

Automated Guideway
Alaska Railroad
Cable Car
Commuter Rail
Demand Response
Ferryboat

Heavy Rail

Inclined Plane

1.4 Jitney
0.3 Light Rail
0.8 Motorbus
2.5 Monorail
0.2 Publico
10.8 Trolleybus

2.5  Aerial Tramway
0.8 Vanpool

0.6
2.7
1.0
1.8
0.3
1.5
2.3
0.2

Source: National Transit Database.

unique capacity-equivalent factor for each year based on the full-seating and full-standing capacities reported
for that year to the NTD. The 2004 C&P report used capacity-equivalent factors based on full-seating and
full-standing capacities for an average of the last 3 years of the data used in that report.

Since 1995, the capacity-equivalent factors of the major rail modes have increased significantly,
largely as a result of increased standing capacity. Exhibit 2-24 shows the percentage change in seating,
standing, and total capacity for the four largest transit modes since 1995. The average seating capacity for
motorbus has declined in part through the addition of many more small buses to the motorbus fleet. At the
same time, the capacity of rail mode vehicles has increased through the purchase of larger vehicles, and the

removal of seats from existing vehicles for the expansion of standing capacity.
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Exhibit 2-24

Change in Vehicle Capacity, 2004 Versus 1995
50.0%
’ — OSeating @ Standing W Total

40.0% | 2 2 |
30.0%
20.0%
10.0% + .

0.0% - : | |I—L>
-10.0%

Heavy Rail Commuter Rail Light Rail Motorbus
Mode
Source: National Transit Database.

Total capacity-equivalent VRMs, are shown in Exhibit 2-25. Nonrail modes accounted for only 46 percent
of capacity-equivalent VRMs, while rail modes accounted for 54 percent of capacity-equivalent VRMs. For
all modes, capacity-equivalent VRMs increased at an average annual rate of 3.1 percent between 1995 and
2004, and 1.9 percent between 2002 and 2004. Rail capacity-equivalent VRMs increased at an average
annual rate of 3.9 percent between 1995 and 2004 and 3.0 percent between 2002 and 2004. Among the

Capacity-Equivalent Vehicle Revenue Miles, 1995-2004
Average Annual
(Millions) Rate of Change
2004/ 2004/
1995 1997 1999 2000 2002 2004 1995 2002
Rail 1,706 1,801 1,936 2,046 2,274 2,413 3.9% 3.0%
Heavy Rail 1,135 1,183 1,247 1,321 1,469 1,546 3.5% 2.6%
Commuter Rail 493 522 572 595 652 685 3.7% 2.5%
Light Rail 75 92 114 127 150 1791 10.2% 9.4%
Other Rail ' 3 4 4 3 3 3| -2.6%  -12.7%
Nonrail 1,689 1,720 1,862 1,908 2,037 2,064 2.3% 0.7%
Motorbus 1,591 1,606 1,719 1,764 1,864 1,885 1.9% 0.6%
Demand Response 46 56 72 76 100 101 9.1% 0.5%
Vanpool 4 8 11 11 15 15 14.4% 1.5%
Ferryboat 23 24 30 30 32 32 3.9% 0.1%
Trolleybus 17 19 19 20 20 20 1.7% 0.6%
Other Nonrail ? 8 8 11 7 7 12 4.6% 31.3%
Total 3,395 3,521 3,799 3,954 4,311 4,478 3.1% 1.9%
Percent Rail 50.3% 51.1% 51.0% 51.7% 52.8% 53.9%
' Alaska railroad, automated guideway, inclined plane, cable car, and monorail. Alaska railroad was reported to the NTD for
the first ime from 2001 onward; it accounted for 1.4% or less of "other rail" capacity-equivalent VRMs in 2002 and 2004.
2 Aerial tramway, jitney, and publico; 99% or more of the "other nonrail" capacity-equivalent VRMs for each year are on publico.
Jitney was not reported in 2000. Aerial tramway was reported to the NTD for the first time in 2003 and 2004.
Source: National Transit Database.
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rail modes, light rail capacity-equivalent VRMs have grown the most rapidly, increasing from 75 million
capacity-equivalent VRMs in 1995 to 179 million capacity-equivalent VRMs in 2004, an average annual
increase of 10.2 percent.

Capacity-equivalent VRMs for nonrail modes increased at an average annual rate of 2.3 percent between
1995 and 2004 and an average annual rate of 0.7 percent between 2002 and 2004. The most rapid
expansion in capacity-equivalent VRMs has been for vanpools, growing from 4 million in 1995 to

15 million in 2004, at an average annual rate of 14 percent, for total growth of 235 percent.

The ADA spurred a rapid expansion of demand response capacity-equivalent VRMs, which increased at an

average annual rate of 9 percent from 1995 to 2004, but slowed to an average increase of 0.5 percent from
2002 to 2004.

Ridership

There are two primary measures of transit ridership—unlinked passenger trips and passenger miles traveled
(PMT). Passenger miles traveled are calculated on the basis of unlinked passenger trips and estimates of
average trip length based on surveys. Either measure provides an appropriate time series since average trip
lengths, according to mode, have not changed substantially over time. Cross-modal comparisons, however,
may differ substantially depending on which measure is used.

What factors affect transit ridership?

Transit ridership is comprised of two segments, “transit-dependent riders” and “choice riders.”

“Transit-dependent riders” are those riders without ready access to a personal vehicle. Many of these riders
live in low-income households and cannot afford the expense of private vehicle ownership. Others chose

to forego the costs of private vehicle ownership, as the local transit system provides sufficient mobility to
workplaces, shopping centers, places of worship, and other activity centers. Transit-oriented development is a
key factor in boosting transit-dependent ridership.

“Choice riders” are those who have access to a private vehicle, but choose to use transit based on the quality
of transit service and the cost savings of using transit for the trip instead of a private vehicle. The quality

of transit service depends upon numerous factors, including the frequency, reliability, and overall speed of
service. Also important is whether the vehicles and transit stops are comfortable, clean, safe, and secure.
Additionally, the ease of access to the route network and the clarity of the route network and schedule are
important quality factors.

Transit ridership increases when transit provides a savings compared to a private vehicle in money, time, or
both. Transit ridership will typically decrease after a fare increase, while transit ridership will often increase
after an increase in gasoline prices or parking costs. Likewise, increasing congestion on roads and highways
can boost transit ridership, particularly on modes with exclusive guideways, while adding stops in the middle
of transit routes can cause ridership to decrease at outlying route points as the overall speed of service
decreases.

A statistical analysis by FTA found a positive relationship between changes in employment in an area and

transit use in the area. As approximately 50 percent of all transit trips are used to get to and from work,

reduced unemployment in an area may boost transit ridership as more people in the area make daily trips

to work. Additionally, total employment in an area typically rises concomitant with population growth, and

increasing population in an area increases the overall market size available to transit. Research on the factors

that affect transit ridership is ongoing; additional linkages are under examination, such as the connection
\between household income and transit ridership. y
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Exhibit 2-26 and Exhibit 2-27 show the distribution of unlinked passenger trips and PMT by mode. In
2004, there were 8.9 billion unlinked trips and 46.5 billion PMT. Fifty-six percent of unlinked trips were
on motorbuses, 31 percent were on heavy rail, 5 percent were on commuter rail, and 4 percent each were
on light rail and other. By comparison, 41 percent of PMT in 2004 were on motorbus, 31 percent were on
heavy rail, 21 percent were on commuter rail, 3 percent were on light rail, and 4 percent were on other.

Wi 226 | Eubibi 2-27

Modal Distribution of 8.9 Billion Modal Distribution of 46.5 Billion
Unlinked Passenger Trips in 2004 Passenger Miles Traveled in 2004
Other Other

4% 4%
Heavy Rail

319% Heavy Rail
(]

0,
Motorbus 31%

0,
Motorbus A%

56%

Commuter Commuter
Rail Rail
5% 21%

Light Rail Light Rail
4% 3%
"Other" includes aerial tramway, Alaska railroad, automated "Other" includes aerial tramway, Alaska railroad, automated
guideway, cable car, demand response, ferryboat, inclined guideway, cable car, demand response, ferryboat, inclined
plane, jitney, monorail, piblico, and trolleybus. plane, jitney, monorail, piblico, and trolleybus.
Source: National Transit Database. Source: National Transit Database.

Exhibir 2-28 provides total PMT for selected years between 1995 and 2004. PMT increased at an average
annual rate of 2.3 percent between 1995 and 2004, growing from 38 billion miles in 1995 to 46.5 billion
miles in 2004. This rate of growth has slowed in recent years, averaging 0.7 percent between 2002 and
2004. PMT on all rail modes combined increased at an average annual rate of 3.0 percent between

1995 and 2004, twice the 1.5 percent average annual growth rate on all nonrail modes. As a result of this
divergence, the share of PMT served by rail modes increased from 52 percent in 1995 to 55 percent in 2004.

The fastest growth in PMT has been on modes with low levels of ridership in 1995 and which have
experienced rapid growth in capacity since then. PMT on vanpools grew the most rapidly between 1995
and 2004, at an average annual rate of 10.6 percent, as transit agencies expanded their offerings of this
service to commuters. PMT on light rail also grew briskly, at an average annual rate of 7.0 percent between
1995 and 2004, as new light rail systems and extensions were opened. This rate slowed slightly to an average
annual rate of 4.9 percent between 2002 and 2004, but remained well above the rate for other rail modes.

PMT on demand response systems has also grown rapidly, increasing at an average annual rate of 6.6 percent
between 1995 and 2004.
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Exhibit 2-28

Transit Urban Passenger Miles, 1995-2004
Average Annual Rate
(Millions) of Change
2004/ 2004/
1995 1997 1999 2000 2002 2004 1995 2002
Rail 19,682 21,138 22,875 24,603 24,616 25,668 3.0% 2.1%
Heavy Rail 10,559 12,056 12,902 13,844 13,663 14,354 3.5% 2.5%
Commuter Rail 8,244 8,037 8,764 9,400 9,500 9,715 1.8% 1.1%
Light Rail 859 1,024 1,190 1,340 1,432 1,576 7.0% 4.9%
Other Rail ' 21 21 19 20 22 22 0.7% 0.6%
Nonrail 18,288 19,042 20,404 20,498 21,328 20,878 1.5% -1.1%
Motorbus 17,024 17,509 18,684 18,807 19,527 18,921 1.2% -1.6%
Demand Response 397 531 559 588 651 704 6.6% 4.0%
Vanpool 185 310 413 407 455 459 10.6% 0.4%
Ferryboat 243 254 295 298 301 357 4.4% 8.8%
Trolleybus 187 189 186 192 188 173 -0.9% -4.0%
Other Nonrail ? 252 249 267 205 206 265 0.5% 13.4%
Total 37,971 40,180 43,279 45,101 45,944 46,546 2.3% 0.7%
Percent Rail 51.8% 52.6% 52.9% 54.6% 53.6% 55.1%
! Alaska railroad, automated guideway, cable car, inclined plane, and monorail. Alaska railroad was first reported to the NTD
from 2001 onward. Alaska railroad accounted for approximately 9% of PMTs in 2002 and 2004.
2 Aerial tramway, jitney, and pudblico. 99% or more of the PMT for each year are on publico. Jitney was not reported in 2000.
Aerial framway was reported to the NTD for the first time in 2003 and 2004.
Source: National Transit Database.

Rural Transit Systems (Section 5311 Providers)

Rural operators are defined as those providing service outside urbanized areas or to areas with populations

of less than 50,000. The information on rural systems presented here is taken from Stazus of Rural Public
Transportation 2000, prepared for FTA and released in April 2001, which is the most recent data available on
rural transit. This section has not been updated since the last edition of this report.

The Status of Rural Public Transportation 2000 report was based on a 1997 comprehensive listing of U.S.
rural transit operators, compiled by the Institute for Economic and Social Measurement from State
Departments of Transportation, and on surveys conducted by the Community Transportation Association of
America (CTAA) for FTA in 1999 and 2000. A total of 108 rural transit operators responded to the 1999
survey, and a total of 50 operators responded to the

2000 survey. Although survey respondents provided ‘

information covering different 12-month periods,

with commencement dates ranging from June 1997

. How are transit route miles and ridershi
to June 1999, the data sets were combined for P

) in rural areas classified when they are
purposes of analysis. associated with an agency that also operates
in an urbanized area?

In 2000, there were 1,215 rural transit operators.

. . . Transit ies that te in both urbanized
While the number of rural transit providers had ranstt agencies Thal opsrate in bor Hbanize

and rural areas report data to the NTD for both

remained relatively constant since 1994, the areas combined. These combined data are
year of the previous survey, fleet sizes expanded included in NTD statistics for urbanized areas.
dramatically between 1994 and the most recent \. J
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surveys undertaken in 1999 and 2000. The 150 providers that responded to a question on fleet size had an
average fleet size of 17.5 vehicles, compared with an average fleet size of 11 vehicles in 1994, an increase of
almost 50 percent. Correspondingly, the median fleet size in the most recent survey increased to 9 vehicles,
compared with a median size of 6 vehicles in 1994. Total rural fleet size was estimated to have increased
from 12,223 vehicles in 1994 to 19,185 vehicles in the most recent study.

The majority of rural transit operators” vehicles are vans (8 to 15 passengers) and small buses (16 to

24 passengers). According to the most recent survey, vans accounted for 54 percent of the rural fleet and
small buses for 23 percent. Small vehicles (fewer than 8 passengers) accounted for 10 percent, medium
buses (25 to 35 passengers) for 9 percent, and large buses (more than 35 passengers) for 4 percent.

Rural systems provide both traditional fixed-route and demand response services. About half of all rural
transit providers offer various forms of route-deviation services. About 5 percent of rural systems also
coordinate van and carpooling programs. Sixty percent of the rural fleet in the most recent survey was lift- or
ramp-equipped, compared with 40 percent in 1994.

Transit System Characteristics for
Americans with Disabilities and the Elderly

The ADA is intended to ensure that persons with disabilities have access to the same facilities and services as
other Americans, including transit vehicles and facilities. This equality of access is brought about through
the upgrading of transit vehicles and facilities on regular routes, through the provision of demand response
transit service for those individuals who are still unable to use regular transit service, and through special
service vehicles operated by private entities and some public organizations, often with the assistance of FTA

funding.

Since in the passage of the ADA in 1990, transit operators have been working to upgrade their regular
vehicle fleets and improve their demand response services in order to meet the ADA’s requirement to provide
persons with disabilities a level of service comparable to the level provided to nondisabled persons using
fixed-route systems. Department of Transportation (DOT) regulations provide minimum guidelines and
accessibility standards for buses; vans; and heavy, light, and commuter rail vehicles. For example, commuter
rail transportation systems are required to have at least one accessible car per train and all new cars must be
accessible. The ADA deems it discriminatory for a public entity providing a fixed-route transit service to
provide disabled individuals with services that are inferior to those provided to nondisabled individuals.

The percentage of transit vehicles that are ADA-compliant is increasing as old vehicles are retired and

new vehicles are purchased with ADA compliance in mind. In 2004, 79 percent of all the transit vehicles
reported to the NTD were ADA-compliant. This percentage is the same as in 2002, and is above the

73 percent reported for 2000. The percentage of vehicles compliant with the ADA for each mode is shown
in Exhibit 2-29.
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In addition to the services provided by urban
transit operators, about 4,836 private and
nonprofit agencies received FTA Section 5310
funding for the provision of “special” transit
services (i.e., demand response) to persons
with disabilities and the elderly. A recent
survey by the University of Montana found
that in 2002 there were 4,836 private and
nonprofit agencies that received FTA Section
5310 funding, compared with 3,673 agencies
reported by a Community Transportation
Association of America (CTAA) survey in
1993. These providers include religious
organizations, senior citizen centers,
rehabilitation centers, the American Red Cross,
nursing homes, community action centers,
sheltered workshops, and coordinated human
services transportation providers.

In 2002, the most recent year for which data
are available, these providers were estimated
to be using 37,720 special service vehicles.
Approximately 62 percent of these special
service providers were in rural areas, and

38 percent were in urbanized areas. Data
collected by FTA show that approximately

76 percent of the vehicles purchased in

FY 2002 were wheelchair accessible, about the
same as in the previous few years.

Exhibit 2-29

Urban Transit Operators' ADA Vehicle
Fleets by Mode, 2004

ADA as a
ADA- Percentage
Active Compliant of Active
Vehicles Vehicles Vehicles
Rail Modes
Heavy Rail 10,965 10,418 95%
Commuter Rail 6,545 2,974 45%
Light Rail 1,671 1,260 75%
Alaska Railroad 97 30 31%
Automated Guideway 51 51 100%
Cable Car 40 0%
Inclined Plane 8 6 75%
Monorail 8 8 100%
Total Rail 19,385 14,747 76%
Nonrail Modes
Motorbus 62,416 61,222 98%
Demand Response 27,919 18,409 66%
Vanpool 5,549 222 4%
Ferryboat 120 102 85%
Trolleybus 617 544 88%
Tramway 2 1 50%
Jitney 10 8 80%
Publico 4,641 - 0%
Total Nonrail 101,274 80,508 79%
All Modes
Total 120,659 95,255 79%

Source: National Transit Database.

In 2004, 70 percent of total transit stations were ADA-compliant. The NTD began collecting data on the
ADA compliance of transit stations in 2002, and it has taken some time to ensure that this information is

correctly reported. Therefore, data on total station compliance provided in previous reports may not be
directly comparable to data provided in this report, due to improvements in reporting quality. The ADA

requires that new transit facilities and alterations to existing facilities be accessible to the disabled

[Exhibit 2-30].

Under the ADA, FTA was given responsibility for identifying “key rail stations” and facilitating the
accessibility of these stations to disabled persons by July 26, 1993. Key rail stations are identified on the

basis of the following criteria:

e The number of passengers boarding at the key station exceeds the average number of passengers boarding

on the rail system as a whole by at least 15 percent.

e The station is a major point where passengers shift to other transit modes.

e The station is at the end of a rail line, unless it is close to another accessible station.

o The station serves a “major” center of activities, including employment or government centers,
institutions of higher education, and major health facilities.
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Urban Transit Operators' ADA
Stations by Mode, 2004
Percentage
ADA- of Stations
Total Compliant ADA
Stations Stations Compliant
Rail Modes
Heavy Rail 1,023 428 42%
Commuter Rail 1,153 666 58%
Light Rail 723 589 81%
Alaska Railroad 10 10 100%
Automated Guideway 42 41 98%
Inclined Plane 8 7 88%
Monorail 2 2 100%
Total Rail 2,961 1,743 59%
Nonrail Modes
Motorbus 1,180 1,158 98%
Ferryboat 70 65 93%
Trolleybus 10 10 100%
Aerial Tramway 2 1 50%
Total Nonrail 1,262 1,234 98%
All Modes
Total 4,223 2,977 70%
Source: National Transit Database.

Although ADA legislation required all key stations to be accessible by July 26, 1993, the DOT ADA
regulation in Title 49— Code of Federal Regulations (CFR), Part 37.47(c)(2), permitted the FTA
Administrator to grant extensions up to July 26, 2020, for stations requiring extraordinarily expensive
structural modifications to bring them into compliance. In 2004, there were 687 key rail stations, of which
69 were under FTA-approved time extensions. The total number of key rail stations has changed slightly
over the years as certain stations have merged or closed and as other key rail stations have opened.

Of the 618 identified key rail stations not under an FTA-approved time extension, 291 stations, or

47 percent, were ADA-compliant in 2004. As recently as 2000, only 52 key rail stations (about 8 percent)
were ADA-compliant. In the 2002 edition of this report, 423 key rail stations were reported as being
compliant, based upon self-certification of ADA compliance by the transit agencies themselves. The decrease
in reported ADA compliance from 2002 to 2004 is a result of FTA efforts to verify the ADA compliance

of these stations and, in some cases, to require additional modifications to the station in order to meet the
requirements of the ADA.
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Summary

Exhibit 3-1 compares key highway and transit statistics discussed in this chapter with the values shown in the
last report. The first data column contains the values reported in the 2004 C&P report, which were based
on 2002 data. Where the 2002 data have been revised, updated values are shown in the second column.

The third column contains comparable values, based on 2004 data.

Comparison of System Conditions Statistics with Those in the 2004 C&P Report
2002 Data
2004 C&P

Statistic Condition Report Revised 2004 Data
Total VMT on Pavements with Ride Quality of: Good 43.8% 44.2%
Acceptable 85.3% 84.9%

Rural VMT on Pavements with Ride Quality of: Good 58.0% 58.3%
Acceptable 94.1% 94.5%

Small Urban VMT on Pavements with Ride Quality of: Good 41.6% 41.2%
Acceptable 84.4% 84.3%

Urbanized VMT on Pavements with Ride Quality of: Good 34.1% 36.1%
Acceptable 79.3% 79.2%

Deficient Bridges as a Percent of Total Bridges 27.5% 26.7%
Structurally Deficient Bridges as a Percent of Total 13.7% 13.1%
Functional Obsolete Bridges as a Percent of Total 13.8% 13.6%
Average Urban Bus Vehicle Condition * 3.19 3.07 3.08
Average Rail Vehicle Condition* 3.47 3.50
Urban Bus Maintenance Facilities Excellent 7% 17%
Good 6% 5%

Adequate 55% 46%

Rail Maintenance Facilities Excellent 3% 26%
Good 41% 17%

Adequate 43% 48%

Rail Maintenance Yards Excellent 1% 0%
Good 31% 48%

Adequate 48% 52%

Rail Stations Excellent 3% 7%
Good 22% 28%

Adequate 18% 14%

Rail Track Excellent 40% 35%
Good 34% 39%

Adequate 12% 18%

* Average Condition. Conditions are rated on ranking of 1 (poor) to 5 (excellent).
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Highway Conditions

The pavement conditions reported in this chapter reflect all functional classifications except rural minor
collectors and local roads, for which data are not available. Pavement conditions are presented for three
population groupings: rural (population less than 5,000), small urban (population 5,000 to 49,999), and
urbanized (population equal to or greater than 50,000). Pavement is classified as being in one of two ride
quality categories—“acceptable” or “not acceptable.” The acceptable category contains a sub-category—
“good,” which represents a higher level of performance. These ratings are derived from one of two measures:
International Roughness Index (IRI) or Present Serviceability Rating (PSR). The definitions for IRI and
PSR, the relationship between them, and the ride quality ratings are discussed later in the chapter. This
chapter focuses on ride quality on all roads for which data are available; Chapter 12 includes statistics on ride

quality on the National Highway System (NHS).

Between 2002 and 2004, the percentage of vehicle miles traveled (VMT) on pavements with good ride
quality has increased from 43.8 percent to 44.2 percent. For the same period, there has been a decrease in
the percentage of VMT on pavements with acceptable ride quality from 85.3 percent to 84.9 percent. In
rural areas, the percentage of VMT on pavements with good ride quality increased from 58.0 percent to
58.3 percent, percentage of VMT on pavements with acceptable ride quality increased from 94.1 percent

to 94.5 percent. In contrast, the comparable good and acceptable percentages for small urban areas both
declined over this period, from 41.6 percent to 41.2 percent for good and from 84.4 percent to 84.3 percent
for acceptable. The situation was mixed for urbanized areas as the percentage of VMT on pavements with
good ride quality rose from 34.1 percent in 2002 to 36.1 percent in 2004, while the percent of travel on

acceptable pavements fell from 79.3 percent to 79.2 percent.

Bridge Conditions

The Federal Highway Administration (FHWA) has adopted as the performance measure for bridge condition
the percent of total deck area that is on deficient bridges on the NHS and the percent of total deck area

that is on deficient bridges off the NHS. This statistic is calculated based on the total deck area of deficient
bridges, whether structurally deficient or functionally obsolete, divided by the total deck area for all bridges.
All ranges of average daily traffic (ADT) are included in the calculation; however, separate and specific
performance goals have been set for NHS and non-NHS bridges for performance planning purposes. This
chapter focuses on the physical conditions of all bridges; Chapter 12 examines bridge conditions on the

NHS in more detail.

The total number of structurally deficient bridges in 2004 was 77,796, which accounted for 9.7 percent of
the total deck area on all bridges. The number of functionally obsolete bridges in 2004 was 80,632, which
accounted for approximately 17.4 percent of the total deck area. When combined, the total number of
structurally deficient and functionally obsolete bridges for 2004 was 158,428 and accounted for 27.1 percent
of the total deck area.
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The percent of structurally deficient bridges declined from 13.7 percent in 2002 to 13.1 percent in 2004.
The percent of functionally obsolete bridges also declined, from 13.8 percent to 13.6 percent, so that the
combined percent of structurally deficient and functionally obsolete bridges fell from 27.5 percent to
26.7 percent.

Transit Conditions

The Federal Transit Administration (FTA) estimates conditions for transit vehicles, maintenance facilities,
yards, stations, track, structures, and power systems using the Transit Economic Requirements Model
(TERM), data collected through the National Transit Database (NTD) and special engineering surveys of
transit assets. Since the 2004 C&P report, asset data for approximately 35 percent of the Nation’s transit
assets have been updated.

The estimated condition of transit vehicles improved between 2002 and 2004, and the average age of transit
vehicles declined. On a scale of 1 (poor) to 5 (excellent), bus vehicles had an average condition of 3.08

in 2004 compared with 3.07 in 2002. The average age of the bus vehicle fleet was virtually unchanged,
declining from 6.2 years in 2002 to 6.1 years in 2004. The average condition of the rail fleet increased
from 3.47 in 2002 to 3.50 in 2004. The average age of rail vehicles declined from 20.4 years in 2002 to
19.7 years in 2004. Average rail vehicle age and condition are heavily influenced by the average age and
condition of heavy rail vehicles, which account for 60 percent of the U.S. fleet.

The average condition of urban bus maintenance facilities (including facilities for vans and demand response
vehicles) improved, increasing from 3.34 in 2002 to 3.41 in 2004. In 2004, 46 percent of urban bus
maintenance facilities was in adequate condition, 5 percent was in good condition, and 17 percent was in
excellent condition, for a combined total of 69 percent in adequate or better condition. The conditions

of rail maintenance facilities increased from 3.56 in 2002 to 3.82 in 2004. This increase reflects updated
inventory information collected since the last report from some of the Nation’s younger and larger rail
agencies. Ninety-two percent of all rail maintenance facilities are estimated to be in adequate or better
condition and 8 percent in poor or substandard condition.

The condition of rail stations increased from 2.87 in 2002 to 3.37 in 2004 as a result of a revision in the
decay curves and the fact that, on average, rail stations 22 years or older are in much better condition than
previously estimated. Based on on-site surveys in 2004, subway stations were also found to be in better
condition, on average, than elevated or at-grade stations. (In contrast, asset information collected for the
2004 report found stations to be in worse condition than previously estimated.) Nonrail stations are,

on average, in better condition than rail stations. The condition of nonrail stations is estimated to have
declined from 4.37 in 2002 to 4.23 in 2004. Surveys of nonrail stations have not been conducted.

Based on preliminary on-site engineering surveys in 2005, the condition of rail communications systems
were found to be better than provided in the last report, the condition of train control systems slightly
worse, and the condition of traction power systems about the same. These surveys are continuing in 2006;
the final results will be discussed in the 2008 C&P report. The estimated conditions of structures, track, and
yards have also been revised upwards and are in adequate to good condition.
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Road Conditions

Pavement Terminology and Measurements

Pavement condition affects costs associated with travel, including vehicle operation, delay, and crash
expenses. Poor road surfaces cause additional wear and tear on, or even damage to, vehicle suspensions,
wheels, and tires. Delay occurs when vehicles slow for potholes or very rough pavement; in heavy traffic,
such slowing can create significant queuing and subsequent delay. Inadequate road surfaces may reduce road
friction, which affects the stopping ability and maneuverability of vehicles. This, and unexpected changes in
surface conditions, may result in crashes.

The pavement condition ratings in this section are derived from one of two measures: the International
Roughness Index (IRI) or the Present Serviceability Rating (PSR). The IRI measures the cumulative
deviation from a smooth surface in inches per mile. The PSR is a subjective rating system based on a scale of
0 to 5. Prior to 1993, all pavement conditions were evaluated using PSR values. A conversion table is used
to translate PSR values into equivalent IRI values to classify mileage for the tables in this section.

The FHWA adopted the IRI for the higher functional classifications because it is an objective measurement
and is generally accepted worldwide as a pavement roughness measurement. The IRI system results in more
consistent data for trend analyses and cross jurisdiction comparisons. Exhibit 3-2 contains a description of
qualitative pavement condition terms and corresponding quantitative PSR and IRI values. The translation
between PSR and IRI is not exact; IRI values are based on objective measurements of pavement roughness,
while PSR is a subjective evaluation of a broader range of pavement characteristics. For example, a

given Interstate pavement section could have an IRI rating of 165, but might be rated a 2.4 on the PSR
scale. Such a section would be rated as acceptable based on its IRI rating, but would not have been rated
as acceptable had PSR been used. Thus, the mileage of any given pavement condition category may

differ depending on the rating methodology. The historic pavement ride quality data in this report go
back to 1995, while IRI data only began to be collected in 1993. Caution should be used when making

How much of the pavement data reflected in this Chapter is based on IRl data, as opposed to PSR
data?

The FHWA's Highway Performance Monitoring System (HPMS) Field Manual requires reporting of IRl data

for all principal arterials and any other roadway that is part of the NHS. Reporting is required on a sample
basis for rural minor arterials. Compliance with this requirement exceeded 99 percent in 2004 for rural
Interstate, rural other principal arterials, rural minor arterials, urban Interstate and urban other freeways and
expressways. However, IRl values were reported for only 95 percent of urban other principal arterials.

States may choose between reporting IRl or PSR data on a sample basis for rural major collectors, urban
minor arterials, and urban collectors, although IRl reporting is recommended. States are gradually shifting
over to reporting IRl data. For rural major collectors, the percentage of sample sections for which IRl data
were reported rose from 63 percent in 2002 to 69 percent in 2004. In 2004, IRl data were reported for
61 percent of urban minor arterial sample sections.

. J
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comparisons with older data from earlier editions
of this report and when attempting to make
comparisons between PSR and IRI data in general.

Exhibit 3-2

Pavement Condition Criteria

All Functional Classifications

'The Federal Highway Administration 1998 National Ride Quality Terms* IRI Rating PSR Rating
Strategic Plan introduced a new descriptive term Good <95 233
.. . . A tabl <170 > 2.5
for pavement condition on the National Highway ceepiabie = =
Not Acceptable > 170 <25

System, “acceptable ride quality,” which was
defined as pavements having an IRI value less than
or equal to 170 inches per mile. To place greater
emphasis on the benefits of ride quality to highway
users, this metric was subsequently revised and
based on the percentage of vehicle miles traveled

* The threshold for "Acceptable” ride quality used in this report is
the 170 IRI value as set by the FHWA Performance Plan for the
NHS. Some transportation agencies may use less stringent
standards for lower functional classification highways to be
classified as "Acceptable."

(VMT) on NHS pavements with acceptable ride quality. The U.S. Department of Transportation has
subsequently adopted an even more exacting performance measure, the percentage of VMT on NHS with
“good ride quality,” defined as having an IRI value less than 95 inches per mile. While these descriptive
terms were originally defined in terms of the NHS, in this chapter these IRI measures are applied to all
functional classes. Note that “good” represents a subset of “acceptable” and this report does not apply any
specific descriptive label to pavements with IRI values greater than or equal to 95 but less than or equal to
170 inches per mile, which fall within the “acceptable” range but outside the “good” range.

While this edition of the C&P report retains a summary exhibit based on pavement conditions in terms of
mileage to maintain continuity with previous editions, most exhibits are based on the percentage of VMT
occurring on pavements with good and/or acceptable ride quality. The conditions of the roadways on the
Interstate System and for the NHS are discussed in more detail in Chapters 11 and 12.

Overall Pavement Ride
Quality

For those functional classes on which data are
collected, the VMT on pavements with good ride
quality has increased from 39.8 percent in 1995

to 44.2 percent in 2004. The VMT on pavements
meeting the standard of acceptable (which includes
the category of good) have shown a steady decrease

from 86.6 percent in 1995 to 84.9 percent in 2004.

[Exhibit 3-3]

It is important to note that the pavement data

Do other measures of pavement condition
exist?

Other principal measures of pavement condition
or distress such as rutting, cracking, and faulting
exist, but are not reported in HPMS. States vary
in the inventories of these distress measures for
their highway systems. To continue improving our
pavement evaluation, FHWA is undertaking an
effort to determine which measures are commonly
collected by most states. Adding such measures
to FHWA's database would enable the agency to
account for pavement needs nationwide more

\ accurately.

J

presented in this chapter do not include rural minor
collectors or the rural local and urban local functional classifications, since such data are not collected in the
HPMS. These functional classifications account for almost 75.7 percent of the total mileage on the Nation’s
system and 72.3 percent of the total lane mileage. However, they carry only 14.8 percent of the total daily
VMT on the Nation’s roadway system, so this omission is less significant since this report has shifted its
focus to VMT-based measures of ride quality rather than mileage-based measures.
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Exhibit 3-3

Percent of VMT on Pavements With Good and Acceptable Ride Quality, 1995-2004
0,
100.0% ~ Not Not L, Not
13.4% | Acceptable | 13.6% 14.0% | Kcceptable] 14.5% 14.7% | Acceptable | 15 79
80.0% f
3 $ S 5 5 5
60.0% 4| 2 X > ) 3¢ :
3 3 3 3 3 3
[ I [ I I [
[9) [} o o} [} <
o dl 5 e ] ] - ]
40.0% 118 3 § Good :8 Good :8 Good :8 Good
B || Good B |[Good 2 00 2 a 2
3 5 o 3 8 5
20.0% 4 < |f 39.8% < 39.4% <1 41.8% < |l 42.8% < || 43.8% < || 44.2%
0.0% L} L} L} L) L)
1995 1997 1999 2000 2002 2004
Note: Excludes Rural Minor Collectors and roads functionally classified as Local, for which data are not available.
Source: Highway Performance Monitoring System.

Rural and Urban Pavement Ride Quality

When discussing ride quality, it is important to note the different travel characteristics between rural and
urban areas. As noted in Chapter 2, rural areas contain 75.1 percent of road miles, but only 35.9 percent
of annual VMT. In other words, although rural areas have a larger percentage of road miles, the majority
of travel is occurring in urban areas. According to 2004 data, the amount of VMT on pavements rated as
having good ride quality in rural areas is higher than those in small urban and urbanized areas. Exhibit 3-4
shows that 58.3 percent of total VMT in rural areas is on pavement with good ride quality, compared with
41.2 percent of VMT in small urban areas and 36.1 percent of the VMT in urbanized areas.

Exhibit 3-4

Percent of VMT on Pavements With Good and Acceptable Ride
Quality, by Population Area, 1995-2004
1995 1997 1999 2000 2002 2004
Rural
Good (IRI<95) 46.3% 47.9% 53.0% 55.2% 58.0% 58.3%
Acceptable (IRl <170) 91.5% 92.5% 93.5% 93.8% 94.1% 94.5%
Small Urban
Good (IRI<95) 39.8% 39.3% 40.0% 41.2% 41.6% 41.2%
Acceptable (IRl <170) 83.9% 84.0% 83.9% 84.1% 84.4% 84.3%
Urbanized
Good (IRI<95) 35.2% 33.5% 34.1% 34.3% 34.1% 36.1%
Acceptable (IRl <170) 83.5% 82.6% 81.0% 79.9% 79.3% 79.2%
Source: Highway Performance Monitoring System.

The percentage of VMT classified as occurring on pavements rated as having good ride quality in the

rural areas has steadily increased from 46.3 percent in 1995 to 58.3 percent in 2004. The percentage of

VMT on similar pavements in small urban and urbanized areas has fluctuated during the same period. In
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small urban areas, the percentage of VMT on good pavements increased from 39.8 percent in 1995 to a
high of 41.6 percent in 2002 before declining to 41.2 percent in 2004. In urbanized areas, the range of
fluctuation is smaller, as the percentage of VMT on good pavements decreased from 35.2 percent in 1995 to
33.5 percent in 1997 before rising to 36.1 percent in 2004.

The percentage of VMT on pavements with acceptable ride quality increased from 91.4 percent for 1995 to
94.5 percent for 2004 in rural areas; in small urban areas the comparable percentage rose from 83.9 percent
to 84.3 percent over the same period of time. However, the percentage of VMT on pavements rated in
acceptable condition has decreased from 83.5 percent to 79.2 percent in urbanized areas. The declines in
urbanized areas more than offset the increases in rural and small urban areas, causing the overall decline
shown earlier in Exhibit 3-3.

Pavement Ride Quality by Functional Classification

Roads classified as Interstate have the largest percentage of VMT per lane mile, followed (in order) by other
principal arterials, minor arterials, collectors, and locals. Therefore, improving ride quality on a mile of

an Interstate route affects more users than improving ride quality on a mile of road on a lower functional
classification.

The percentages of VMT on Interstate pavements rated as having acceptable ride quality (includes the higher
standard of good) in 2004 were for rural Interstates—97.8 percent, small urban Interstates—95.0 percent,
and urbanized Interstates—=89.9 percent. When considering the VMT on Interstate pavements meeting

the higher standard of good ride quality, 73.7 percent of the VMT on rural Interstates was on pavements
rated as good; for small urban Interstates, 65.6 percent of the VMT was on good quality pavements; the
comparable percentages for small urban and urbanized Interstates were 65.6 percent and 48.5 percent,
respectively. For every functional classification, the same general pattern as shown for Interstates is followed
for each combination of population area and pavement rating, as the percent of VMT on pavements with
good ride quality is higher for rural roads than urban.

Exhibit 3-5 shows the percent of VMT on good and acceptable pavements for each functional class from
1995 to 2004. Since 1995, the percentage of total rural road VMT on pavements with acceptable ride
quality has continued to increase in each of the four functional classes of rural roads for which data are
available. For the five functional classifications of roadways in small urban areas, however, one has remained
essentially constant—Interstate at 95.0 percent of VMT on pavements with acceptable ride quality, two
have shown an increase—other freeways and expressways and other principal arterials, and the remaining
two have shown a decrease. For the five functional classes of roads for the urbanized areas, one functional
classification—Interstate— has seen an increase in the percentage of VMT on pavements rated as having
acceptable ride quality, one functional classification—other freeways and expressways—has remained
relatively constant, while the remaining three functional classes—other principal arterials, minor arterials,
and collectors—have experienced declines.

The greatest increase in the percentage of VMT on pavements with good ride quality from 1995 to 2004
was on the Interstate System. In rural areas there was an increase from 53.3 percent in 1995 to 73.7 percent
in 2004; for small urban areas the increase was from 51.4 percent to 65.6 percent; in urbanized areas the
increase was from 39.1 percent to 48.5 percent.

For other functional classifications, in rural areas the percentage of VMT on pavements with good ride
quality increased on other principal arterial and minor arterials but decreased on major collector routes. For
small urban areas, the percentage of VMT on good ride quality pavements increased on other freeways and
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Exhibit 3-5

Percent of VMT on Pavements With Good and Acceptable
Ride Quality, by Functional System, 1995-2004

Functional System 1995 1997 1999 2000 2002 2004

Percent Acceptable
Rural Interstate 94.5% 95.7% 97.4% 97.4% 97.3% 97.8%
Rural Principal Arterial 92.9% 93.8% 95.5% 96.0% 96.2% 96.1%
Rural Minor Arterial 91.2% 92.1% 93.2% 93.1% 93.8% 94.3%
Rural Major Collector 86.4% 87.3% 86.1% 86.9% 87.6% 88.5%
Small Urban Interstate 94.9% 96.1% 95.9% 95.3% 94.6% 95.0%
Small Urban Other Freeway & Expressway 91.1% 92.6% 93.0% 94.4% 95.3% 93.9%
Small Urban Other Principal Arterial 82.1% 80.6% 82.2% 83.3% 83.8% 84.2%
Small Urban Minor Arterial 82.4% 84.0% 81.8% 81.7% 82.1% 77.6%
Small Urban Collector 78.8% 78.7% 76.6% 74.3% 74.9% 66.5%
Urbanized Interstate 88.8% 88.1% 90.4% 91.0% 89.3% 89.9%
Urbanized Other Freeway & Expressway 87.8% 86.9% 87.6% 86.8% 87.4% 87.4%
Urbanized Other Principal Arterial 76.4% 73.3% 68.3% 68.8% 68.8% 70.7%
Urbanized Minor Arterial 83.4% 83.3% 80.2% 75.7% 75.4% 73.1%
Urbanized Collector 82.1% 84.4% 80.1% 76.4% 74.5% 72.4%

Percent Good
Rural Interstate 53.3% 56.5% 66.8% 69.6% 72.2% 73.7%
Rural Principal Arterial 43.6% 47.0% 54.3% 56.8% 60.2% 61.0%
Rural Minor Arterial 42.8% 43.8% 47.2% 48.9% 51.0% 51.5%
Rural Major Collector 43.9% 41.9% 38.6% 39.9% 42.4% 40.3%
Small Urban Interstate 51.4% 52.9% 59.8% 62.5% 65.1% 65.6%
Small Urban Other Freeway & Expressway 42.9% 38.2% 39.8% 41.6% 48.1% 57.7%
Small Urban Other Principal Arterial 36.0% 32.9% 35.0% 38.0% 37.0% 37.6%
Small Urban Minor Arterial 41.1% 43.6% 39.2% 38.2% 38.5% 33.0%
Small Urban Collector 35.8% 36.6% 36.0% 34.1% 32.8% 30.7%
Urbanized Interstate 39.1% 35.4% 39.7% 42.5% 43.8% 48.5%
Urbanized Other Freeway & Expressway 34.1% 27.4% 31.3% 31.9% 32.8% 37.8%
Urbanized Other Principal Arterial 27.3% 26.1% 24.2% 25.0% 23.8% 24.8%
Urbanized Minor Arterial 39.9% 40.8% 37.8% 33.9% 33.4% 32.2%
Urbanized Collector 35.8% 39.8% 39.9% 38.5% 35.9% 36.4%

Source: Highway Performance Monitoring System.

expressways and other principal arterials. The percentage of VMT on good ride quality pavements decreased
on small urban minor arterials and collector routes. In urbanized areas, other freeways and expressways had
an increase in the percentage of VMT on good ride quality roads while other principal arterial, minor arterial
and collector routes showed decreases in the percentage of VMT on good ride quality pavements.

Pavement Ride Quality by Mileage

Exhibit 3-6 shows the pavement ride quality by functional classification from 1995 to 2004 based on
mileage, rather than on VMT. Comparing these figures with those in Exhibit 3-5 shows that rural pavement
ride quality generally appears worse when measured as a percentage of miles with good or acceptable ride
quality rather than as the percentage of VMT on such roads, although this is not true for all functional
classes. For urbanized areas, the situation is reversed; the percentage of miles with acceptable ride quality is
generally higher than the percentage of VMT on roads with acceptable ride quality.
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Exhibit 3-6

Percent of Mileage With Good and Acceptable Ride
Quality, by Functional System, 1995-2004

Functional System 1995 1997 1999 2000 2002 2004
Percent Acceptable
Rural Interstate 94.5% 95.9% 97.6% 97.8% 97.8% 98.0%
Rural Other Principal Arterial 91.4% 93.7% 95.4% 96.0% 96.6% 95.8%
Rural Minor Arterial 85.1% 89.8% 92.0% 92.0% 93.8% 93.9%
Rural Major Collector 82.5% 84.0% 79.7% 82.1% 85.9% 85.8%
Small Urban Interstate 94.4% 95.8% 95.4% 95.7% 95.3% 95.0%
Small Urban Other Freeway & Expressway 90.2% 91.2% 92.8% 93.7% 94.8% 93.9%
Small Urban Other Principal Arterial 82.0% 80.5% 81.7% 82.9% 83.0% 84.2%
Small Urban Minor Arterial 82.5% 82.2% 78.1% 80.0% 81.3% 77.6%
Small Urban Collector 76.4% 75.9% 68.3% 68.9% 70.8% 66.5%
Urbanized Interstate 90.0% 90.0% 92.2% 93.0% 91.7% 92.2%
Urbanized Other Freeway & Expressway 87.5% 87.7% 88.8% 88.3% 88.8% 89.7%
Urbanized Other Principal Arterial 75.9% 73.2% 67.6% 67.7% 67.5% 69.3%
Urbanized Minor Arterial 82.1% 82.6% 78.5% 78.3% 75.9% 75.6%
Urbanized Collector 84.4% 86.4% 80.3% 77.4% 77.6% 75.5%
Percent Good
Rural Interstate 51.8% 56.9% 65.4% 68.5% 71.9% 72.9%
Rural Other Principal Arterial 41.0% 47.5% 54.0% 57.4% 60.9% 60.1%
Rural Minor Arterial 40.7% 45.3% 46.9% 47.7% 50.2% 47.6%
Rural Major Collector 47.7% 40.1% 32.5% 36.2% 37.1% 36.3%
Small Urban Interstate 49.8% 51.4% 58.2% 61.6% 64.9% 66.0%
Small Urban Other Freeway & Expressway 41.2% 35.8% 41.3% 43.8% 49.7% 54.6%
Small Urban Other Principal Arterial 36.3% 32.6% 33.7% 36.6% 35.4% 36.0%
Small Urban Minor Arterial 46.8% 45.5% 37.2% 38.1% 42.1% 36.3%
Small Urban Collector 43.4% 44.4% 29.3% 29.8% 33.1% 28.5%
Urbanized Interstate 41.3% 39.3% 45.0% 48.2% 48.7% 53.2%
Urbanized Other Freeway & Expressway 36.8% 31.4% 35.5% 37.9% 39.6% 43.3%
Urbanized Other Principal Arterial 28.7% 26.6% 23.5% 23.9% 22.7% 23.4%
Urbanized Minor Arterial 44.8% 45.2% 37.2% 37.6% 37.7% 35.5%
Urbanized Collector 44.3% 46.6% 30.2% 31.4% 33.4% 32.0%

Source: Highway Performance Monitoring System.

Roadway Alignment

Alignment adequacy affects the level of service and safety of the highway system. There are two types of
alignment: horizontal and vertical. Inadequate alignment may result in speed reductions and impaired
sight distance. In particular, trucks are affected by inadequate roadway alignment with regard to speed.
Alignment adequacy is evaluated on a scale from Code 1 (best) to Code 4 (worst).

Adequate alignment is more important on roads with higher travel speeds and/or higher volumes (e.g.,
Interstates). Alignment is normally not an issue in urban areas; therefore, only rural alignment issues are
presented in this section. The amount of change in roadway alignment is gradual and occurs only during

major reconstruction of existing roadways. New roadways are constructed to meet current alignment

criteria, vertical and horizontal, and therefore, except under very extreme conditions, do not have alignment

problems. [Exhibit 3-7)
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Exhibit 3-7

Rural Alignment by Functional Class, 2004

| Code 1 Code2 Code3 Code4

Horizontal

Interstate 95.3% 1.3% 0.8% 2.6%

Other Pricipal Arterial 77.0% 9.0% 8.9% 5.1%

Minor Arterial 70.0% 5.7% 16.6% 7.7%

Maijor collector 57.5% 18.2% 15.9% 8.5%
Vertical

Interstate 92.6% 6.3% 0.4% 0.7%

Other Pricipal Arterial 65.1% 24.7% 6.3% 3.9%

Minor Arterial 51.2% 28.5% 12.8% 7.5%

Maijor collector 51.6% 28.7% 13.0% 6.7%

Code 1
Code 2

All curves and grades meet appropriate design standards.

Some curves or grades are below design standards for new

construction, but curves can be negotiated safely at prevailing

speed limits. Truck speed is not substantially affected.

Code 3

Infrequent curves or grades occur that impair sight distance or

severely affect truck speeds. May have reduced speed limits.

Code 4

affect truck speeds. Generally, curves are unsafe or

Frequent grades occur that impair sight distance or severely

uncomfortable at prevailing speed limit, or the speed limit is

severely restricted due to the design speed limits of the curves.

Source: Highway Performance Monitoring System.

Lane Width

Lane width affects capacity and safety; narrow lanes prevent a road from operating at capacity. As with
roadway alignment, lane width is more crucial on those functional classifications with higher travel volumes.
Over 99 percent of rural Interstate highways had lane widths of 12 feet or greater in 2004. The comparable
percentages for urban Interstate highways and urban other freeways and expressways were 98 percent and

94 percent, respectively.

A slight majority (51 percent) of urban collectors have lane widths of 12 feet or greater, but approximately
one-fifth have 11-foot lanes, and about one-fifth have 10-foot lanes. Among rural major collectors, a

plurality (38 percent)
have lane widths of
12 feet or greater, but
approximately one-
quarter have 11-foot
lanes, about one-
quarter have 10-foot
lanes, and roughly
one-tenth have lane
widths of 9 feet or
less. [Exhibit 3-8]

Lane Width by Functional Class, 2004
> 12ft 11t 10ft 9ft <9ft

Rural

Interstate 99.66% 0.32% 0.00% 0.00% 0.02%

Other Pricipal Arterial 89.27% 8.75% 1.72% 0.25% 0.02%

Minor Arterial 70.31% 18.60% 9.95% 0.98% 0.16%

Maijor collector 37.75% 25.88% 27.05% 7.05% 2.27%
Urban

Interstate 98.31% 1.55% 0.10% 0.00% 0.03%

Other Freeway & Expressway 94.11% 4.93% 0.79% 0.16% 0.01%

Other Prinicpal Arterial 80.91% 12.86% 5.68% 0.38% 0.17%

Minor Arterial 66.51% 17.66% 13.65% 1.76% 0.42%

Collector 50.70% 19.49% 22.09% 5.97% 1.75%
Source: Highway Performance Monitoring System.
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Bridge System Conditions

The National Bridge Inspection Standards

(NBIS), in place since the early 1970s, requires
biennial safety inspections for bridges in excess of
6.1 meters, approximately 20 feet, in total length
located on public roads. Information is collected
documenting the conditions and composition of
the structures. Baseline composition information is
collected describing the functional characteristics,
descriptions and location information, geometric
data, ownership and maintenance responsibilities,
and other information. This information

permits characterization of the system of bridges

on a national level and permits analysis on the
composition of the bridges. Safety, the primary
purpose of the program, is ensured through periodic
hands-on inspections and rating of the primary
components of the bridge, such as the deck,
superstructure, and substructure. This composition
and condition information is maintained in

the National Bridge Inventory (NBI) database
maintained by FHWA. This database represents the

How often are the bridges inspected?

Most bridges in the U.S. Highway Bridge inventory
are inspected once every 2 years. These
inspections are performed by qualified inspectors.
Structures with advanced deterioration or other
conditions warranting closer monitoring can

be inspected more frequently. Certain types of
structures in very good condition may receive an
exemption from the 2-year inspection cycle. These
structures can be inspected once every 4 years.
Qualification for this extended inspection cycle is
reevaluated depending on the conditions of the
bridge. Approximately 83 percent are inspected
once every 2 years, 12 percent are inspected
annually, and 5 percent are inspected on a 4-year
cycle.

See Chapter 15 in the 2004 C&P report for more
details on the National Bridge Inspection Program
and the Highway Bridge Replacement and
Rehabilitation Program.

most comprehensive source of information on bridges throughout the United States.

Explanation of Bridge Deficiencies

From the information collected through the inspection process, assessments are performed to determine the

adequacy of the structure to service the current demands for structural and functional purposes. Factors
considered include the load-carrying capacity, clearances, waterway adequacy, and approach roadway

alignment. Structural assessments together with condition ratings determine whether a bridge should be
classified as structurally deficient. Functional adequacy is assessed by comparing the existing geometric

configurations to current standards and demands. Disparities between the actual and desired configurations

are used to determine whether a bridge should be classified as functionally obsolete. Structural deficiencies

take precedence in the classification of deficiencies, so that a bridge suffering from a structural deficiency and
functional obsolescence would be classified as structurally deficient.

Condition Rating Structural Deficiencies

The primary considerations in classifying structural deficiencies are the bridge component condition ratings.
The NBI database contains ratings on the three primary components of a bridge: the deck, superstructure,
and substructure. A bridge deck is the primary surface used for transportation. The deck is supported by
the superstructure. This transfers the load of the deck and the traffic carried to the supports.
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Condition ratings are used to describe the existing, in-place status of a component and not its as-built state.
Rather, the existing condition is compared with an as-new condition. Bridge inspectors assign condition
ratings by evaluating the severity of the deterioration or disrepair and the extent it has spread through the
component being rated. They provide an overall characterization of the general condition of the entire
component being rated and not an indication of localized conditions. Exhibir 3-9 describes the bridge
condition ratings in more detail.

Exhibit 3-9

Bridge Condition Rating Categories

Condition
Rating  Category Description
9 Excellent
8 Very Good
7 Good No problems noted.
6 Satisfactory  Some minor problems.
5 Fair All primary structural elements are sound but may have minor section loss, cracking, spalling, or scour.
4 Poor Advanced section loss, deterioration, spalling, or scour.

Loss of section, deterioration, spalling, or scour have seriously affected the primary structural
3 Serious components. Local failures are possible. Fatigue cracks in steel or shear cracks in concrete may be
present.

Advanced deterioration of primary structural elements. Fatigue cracks in steel or shear cracks in
2 Critical concrete may be present or scour may be removed substructure support. Unless closely monitored, it
may be necessary to close the bridge until corrective action is taken.

Imminent Maijor deterioration or section loss present in critical structural components, or obvious loss present in
mminen . . . . . -
1 Fail critical structural components, or obvious vertical or horizontal movement affecting structural stability.
ailure . . . . . . .
Bridge is closed to traffic, but corrective action may put back in light service.

0 Failed Out of service; beyond corrective action.

Condition rating distributions are shown in Exhibir 3-10 for the deck, superstructure, and substructure.
Condition ratings of 4 and below indicate poor or worse conditions and result in structural deficiencies.
Approximately 5.8 percent of all bridge decks are deficient based on condition rating, and 6.2 percent of
all superstructures and 7.8 percent of all substructures are deficient. These classifications are not mutually
exclusive, and an individual structure may have one or more than one deficient component.

Bridge Condition Ratings, 2004

Percentage of Structures

40.0%

35.0% [ | H Deck
30.0% O Superstructure
O Substructure

25.0%
20.0%
15.0%
10.0%
—ull
0.0% [ — -
9 8 7 6 5 4 3 2 1 0
Condition Rating

Source: National Bridge Inventory.
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Appraisal Rating Structural
Deficiencies

Condition ratings are the primary criteria used in the
classification of structural deficiencies; 80 percent

of all structurally deficient bridges have condition
rating deficiencies in their decks, superstructures,
substructures, or culvert ratings. The remaining

20 percent of structural deficiencies are classified
based on inadequate structural appraisal ratings
and/or inadequate waterway adequacy ratings. These
appraisal ratings evaluate a bridge in relation to the
level of service it provides on the highway system on
which it is located. The appraisal ratings compare
the existing conditions with the current standards
used for highway bridge design. Exhibir 3-11

describes appraisal rating codes in more detail.

Load-carrying capacity does not influence the
assignment of the condition ratings, but it does factor
into the structural evaluation appraisal rating. This

is calculated according to the capacity ratings for
various categories of traffic in terms of average daily

traffic (ADT). A rating of 2 or less indicates the
carrying capacity is too low and the structure should

What makes a bridge structurally deficient,
and are structurally deficient bridges unsafe?

Bridges are considered structurally deficient if
significant load-carrying elements are found to be
in poor or worse condition due to deterioration
and/or damage, or the adequacy of the waterway
opening provided by the bridge is determined to
be extremely insufficient to the point of causing
intolerable traffic interruptions. The fact that a
bridge is “deficient” does not immediately imply
that it is likely to collapse or that it is unsafe. With
hands-on inspection, unsafe conditions may be
identified and, if the bridge is determined to be
unsafe, the structure must be closed. A “deficient”
bridge, when left open to traffic, typically requires
significant maintenance and repair to remain in
service and eventual rehabilitation or replacement
to address deficiencies. To remain in service,
structurally deficient bridges are often posted with
weight limits to restrict the gross weight of vehicles
using the bridges to less than the maximum weight
typically allowed by statute.

\,

J

be replaced. In this case, the bridge is classified as structurally deficient.

Exhibit 3-11

Bridge Appraisal Rating Categories

Rating  Description

N Not applicable.

O = N W h O O N 00 O

Bridge closed.

Superior to present desirable criteria.

Equal to present desirable criteria.

Better than present minimum criteria.

Equal to present minimum criteria.

Somewhat better than minimum adequacy to tolerate being left in place as is.
Meets minimum tolerable limits to be left in place as is.

Basically intolerable requiring a high priority of corrective action.

Basically intolerable requiring a high priority of replacement.

This value of rating code is not used.

The waterway adequacy appraisal rating assesses the opening of the structure with respect to the passage of

flow through the bridge. This factor, which considers the potential for overtopping of the structure during a
flood event and the potential inconvenience to the traveling public, is assigned based on criteria assigned by
functional classification. Waterway adequacy appraisal ratings of 2 or less categorize a bridge as structurally

deficient.
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The distribution of structural evaluation appraisal and waterway adequacy ratings is shown in Exhibit 3-12.
Roughly 5.5 percent of bridges are structurally deficient based on inadequate structural evaluation appraisal
ratings, indicating the existing deficiencies require replacement of the structure. Waterway adequacy
impacts a much smaller percentage of structures, with 0.3 percent of the bridges in the network classified as
structurally deficient resulting from ratings of 2 or below.

Exhibit 3-12

Structural Evaluation/Waterway Adequacy Ratings, 2004

Percentage of Structures

35.0%
30.0% M Structural Evaluation Appraisal

25.0% OWaterway Adequacy

20.0%

15.0%
10.0%
o I
0.0% _—
N 9 8 7 6 5 4 3 2 0
Condition Rating

Source: National Bridge Inventory.

The structural evaluation appraisal ratings, as mentioned, are used as a factor for determining whether

a bridge has a structural deficiency. Descriptions of the ratings are given in Exhibit 3-11. A rating of

3 indicates the load-carrying capacity is too low; however, the situation can be mitigated through corrective
action. In this case, the bridge is classified as functionally obsolete. Likewise, waterway adequacy appraisal
ratings of 3 result in functional obsolescence. Ratings of 2 or below for either the structural evaluation

or waterway adequacy appraisals result in a bridge being classified as structurally deficient as these ratings
typically are not correctable without replacement.

S
How does a bridge become functionally obsolete?

Functional obsolescence is a function of the geometrics of the bridge in relation to the geometrics
required by current design standards. While structural deficiencies are generally the result of
deterioration of the conditions of the bridge components, functional obsolescence results from
changing traffic demands on the structure. Facilities, including bridges, are designed to conform to the
design standards in place at the time they are designed. Over time, improvements are made to the
design requirements. As an example, a bridge designed in the 1930s would have shoulder widths in
conformance with the design standards of the 1930s. However, the design standards have changed since
the 1930s. Therefore, current design standards are based on different criteria and require wider bridge
shoulders to meet current safety standards. The difference between the required, current-day shoulder
width and the 1930s designed shoulder width represents a deficiency. The magnitude of these types of
deficiencies determines whether the existing conditions cause the bridge to be classified as functionally
obsolete.

System Conditions m



Appraisal Rating Functional Obsolescence

The primary considerations for functional obsolescence focus on functional- and geometric-based appraisal
ratings. Ratings considered are the deck geometry appraisal rating, the underclearance appraisal rating, and/
or the approach roadway alignment appraisal rating.

Deck geometry ratings consider the width of the bridge, the ADT, the number of lanes carried by the
structure, whether two-way or one-way traffic is serviced, and functional classifications. The minimum
desired width for the roadways is compared with the actual widths and used as a basis for appraisal rating
assignment. Minimum vertical clearances are also considered by functional classification. Underclearance
appraisals consider both the vertical and horizontal underclearances as measured from the through roadway
to the nearest bridge component. The functional classification, Federal-aid designation, and defense
categorization are all considered for the underpassing route. Approach alignment ratings differ from

the deck geometry and underclearance appraisal rating philosophy. Instead of comparing the approach
alignment with current standards, the alignment of the approach roadway is compared with the alignment of
the bridge spans. Deficiencies are identified where the bridge route does not function adequately because of
alignment disparities.

The distribution of structural evaluation appraisal and waterway adequacy ratings is shown in Exhibit 3-12.
Approximately 5.5 percent of bridges are classified as functionally obsolete based on structural evaluation
appraisal ratings. Waterway adequacy impacts a much smaller percentage of structures, with 0.7 percent
of bridges classified as functionally obsolete resulting from a rating of 3, indicating corrective actions are
required to mitigate the inadequate waterway capacities.

Functional obsolescence occurs primarily because of the deck geometry, underclearance, and approach
alignment appraisals. Distributions of the number of structures classified as functionally obsolete by
appraisal ratings are given for these factors in Exhibir 3-13.

Overall Bridge Condition

Structural deficiencies and functional obsolescence are not mutually exclusive, and a bridge may have
both types of deficiencies. When deficiency percentages are presented, however, bridges are indicated
as being in one of three categories—structurally deficient, functionally obsolete, or non-deficient. As
structural deficiencies may imply safety problems, they are considered more critical; thus, a bridge that
is both structurally deficient and functionally obsolete is identified only as structurally deficient.
Approximately 50 percent of the structurally deficient population also will have functional issues to be
corrected. Bridges indicated as functionally obsolete do not have structural deficiencies.

Number of Deficient Bridges

One commonly cited indicator of bridge condition is the number of deficient bridges. Of the 594,101
bridges listed in the inventory in 2004, 158,428, or slightly less than 26.7 percent, are classified as deficient
for either structural or functional reasons. Of these, 77,796 are classified as structurally deficient and 80,632
are classified as functionally obsolete. Thus, roughly half of the deficiencies are structural and half are
functional.
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Exhibit 3-13

Functional Obsolescence: Deck Geometry,
Underclearance, and Approach Alignment Ratings,
2004

Number of Deck Geometry
Bridges
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Source: National Bridge Inventory.

Exhibit 3-14 shows the trend of deficiency
percentages from 1994 through 2004.
Bridge deficiencies have been reduced
primarily through reduction in the
numbers of structurally deficient bridges.
The percentage of functionally obsolete
bridges has remained relatively static over
this time period.

As indicated earlier, structural deficiencies
and functional obsolescence are
considered mutually exclusive, with
structural deficiencies taking precedence
where ratings classify a given bridge

as both structurally deficient and
functionally obsolete. Roughly half of
the structurally deficient bridges have no
functional obsolescence issues and are
deficient solely on the basis of structural
safety and deteriorated bridge component
conditions. The remaining structurally
deficient bridges also have some type of
functional obsolescence.

Deficient Bridges by Deck
Area and Traffic Carried

The FHWA has adopted the percent of
deficient deck area on bridges on the
NHS and the percent of deficient deck
area on non-NHS bridges as primary
performance measures for bridge
condition. See Chapter 12 for additional
information on NHS bridge conditions.

The 77,796 bridges identified as
structurally deficient in 2004 comprised
9.7 percent of the total deck area of all
bridges on and off the NHS. The 80,632
functionally obsolete bridges in 2004
accounted for approximately 17.4 percent
of the total deck area on all bridges. Taken
together, the 158,428 bridges classified

as structurally deficient or functionally
obsolete bridges in 2004 accounted for

27.1 percent of the total deck area on all
bridges. [Exhibit 3-15]

System Conditions



Bridge Deficiency Percentages,
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Source: National Bridge Inventory.

Examination of ownership percentages

The 158,428 deficient bridges in 2004 represent
approximately 26.7 percent of the total inventory
of highway bridges when bridges are weighted
equally. When weighted by traffic carried, this
percentage is slightly lower, as 26.6 percent of daily
bridge traffic is carried by bridges that are classified
as either structurally deficient or functionally
obsolete.

Deficient Bridges by Owner

Bridge deficiencies by ownership are examined
in Exhibit 3-16. For Federally owned bridges,
the number of bridges classified as functionally
obsolete outweighs the number classified as
structurally deficient by almost a 2 to 1 ratio.
Similar percentages are seen for State-owned
bridges. These bridges constitute a much more
significant proportion of the overall inventory of
structures, since State agencies own approximately
48 percent of all bridges. Locally owned and
private bridges have opposite trends, with

the number of structurally deficient bridges
outweighing the number of functionally obsolete

bridges.

for structurally deficient and functionally
obsolete bridges reveals that the majority Bridge Deficiencies by Number, Percent of Deck Area
of structurally deficient bridees are on Deficient Bridges, and Percent of ADT Carried on
Y . g Deficient Bridges, 2004
owned by local agencies, while the
majority of functionally obsolete bridges Total
are owned by State agencies. These LG il 200 i ey Sl
percentages can be contrasted with the Number of Structurally Deficient Bridges 77,720
ownership percentages for all bridges Percent of Structurally Deficient Bridges 13.1%
[EXhibit 3_16] The percentages are Percent of Deck Area of Structurally Deficient Bridges 9.7%
dominated by State and local ownership, Percent of ADT on Structurally Deficient Bridges 7.2%
with only small percentages of the total Number of Functionally Obsolete Bridges 80,462
population of all structures attributable Percent of Functional Obsolete Bridges 13.6%
to Federal’ private, and other owners. Percent of Deck Area of Functionally Obsolete Bridges 17.4%
HOWCVCI‘, it should be noted that Percent of ADT on Functionally Obsolete Bridges 19.3%
45 percent of privately owned bridges Total Number of Deficient Bridges 158,182
are deficient: 24 percent are structurally Total Percent of Deficient Bridges 26.7%
deficient and 21 percent are functionally Total Percent of Deck Area on Deficient Bridges 27.1%
obsolete. Total Percent of ADT on Deficient Bridges 26.5%
Note: Differences in total values are due to coding omissions
or submission obmission.
Source: National Bridge Inventory
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Bridge Deficiencies by Owner, 2004
Federal State Local Private/Other Total

Numbers
Total Bridges 8,425 282,552 300,444 2,680 594,082
Total Deficient 2,085 67,702 87,447 1,194 158,423
Structurally Deficient 708 24,061 52,390 637 77,793
Functionally Obsolete 1,377 43,641 35,057 557 80,630
Percentages
% of Total Inventory for Owner 1% 48% 51% 0% 100.0%
% Deficient 25% 24% 29% 45% 26.7%
% Structurally Deficient 8% 9% 17% 24% 13.1%
% Functionally Obsolete 16% 15% 12% 21% 13.6%
Note: Differences in total values are due to coding omissions or submission obmission.
Source: National Bridge Inventory

Rural and Urban Deficient Bridges by Functional Classification

As noted in Chapter 2 and as shown in Exhibir 3-17, the majority of bridges in terms of numbers are located
in rural environments. With rural bridges, the number of structural deficiencies (65,577) outweighs the
number of bridges classified as functionally obsolete (50,276). Urban roadways carry significantly higher
volumes of traffic, as noted in Chapter 2. With urban bridges, the number of structurally deficient bridges
(12,176) is significantly lower than the number of functionally obsolete bridges (29,675). Overall, a higher
percentage of urban structures are classified as deficient; however, the majority of these deficiencies result
from functional obsolescence. While the percentage of rural bridges classified as deficient is lower, the

Exhibit 3-17

Bridge Deficiencies by Functional System, 2004
Total Number  Structurally  Functionally Total
Functional Class of Structures Deficient Obsolete Deficiencies
Rural Interstate 27,648 1,163 3,224 4,387
Rural Other Principal Arterial 36,259 1,934 3,238 5,172
Rural Minor Arterial 40,197 3,317 4,354 7,671
Rural Major Collector 94,079 10,825 9,826 20,651
Rural Minor Collector 49,391 6,560 5,470 12,030
Rural Local 208,641 41,778 24,164 65,942
Total Rural 456,215 65,577 50,276 115,853
Urban Interstate 27,667 1,667 5,617 7,331
Urban Other Freeways of Expressway 17,112 985 3,431 4,419
Urban Other Principal Arterial 24,529 2,194 5,428 7,659
Urban Minor Arterial 24,802 2,508 6,402 8,965
Urban Collector 15,548 1,685 3,783 5,590
Urban Local 27,940 3,137 5,014 8,520
Total Urban 137,598 12,176 29,675 42,484
Total Identified by Functional Class 593,813 77,753 79,951 158,337
Unknown 288 21 9 30
Total, Including Unknown 594,101 77,774 79,960 158,367
Source: National Bridge Inventory.
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population and hence the number of deficiencies is larger. Structural deficiencies are more prevalent, in
terms of percentages, in rural environments.

Bridge conditions in rural and urban areas have steadily improved over the past decade. As seen in
Exhibit 3-18, overall deficiencies and structural deficiencies have both decreased. Functional obsolescence
percentages, however, have not decreased and have remained relatively static in both rural and urban
environments.

Exhibit 3-18

Percent Deficient Bridges by Functional Class and Area, 1994-2004
Year 1994 1996 1998 2000 2002 2004
Interstate
Rural Deficient Bridges 18.5% 19.1% 16.4% 16.0% 15.8% 15.9%
Structurally Deficient 4.0% 4.4% 4.1% 3.9% 4.0% 4.2%
Functionally Obsolete 14.5% 14.7% 12.2% 12.2% 11.8% 11.7%
Urban Deficient Bridges 30.6% 30.8% 26.8% 27.0% 26.3% 26.5%
Structurally Deficient 8.3% 7.8% 6.7% 6.5% 6.1% 6.0%
Functionally Obsolete 22.3% 23.0% 20.1% 20.5% 20.1% 20.5%
All Bridges on Deficient Bridges 24.2% 24.7% 21.6% 21.5% 21.1% 21.2%
Interstates Structurally Deficient 6.0% 6.0% 5.4% 5.2% 5.1% 5.1%
Functionally Obsolete 18.2% 18.7% 16.2% 16.4% 16.0% 16.1%
Other Arterials
Rural Deficient Bridges 21.7% 21.5% 19.4% 18.2% 17.5% 16.8%
Structurally Deficient 9.5% 9.1% 8.3% 7.3% 7.1% 6.9%
Functionally Obsolete 12.1% 12.4% 11.1% 11.0% 10.4% 9.9%
Urban Deficient Bridges 36.0% 35.1% 33.6% 32.9% 32.2% 31.7%
Structurally Deficient 12.7% 11.7% 10.6% 9.5% 9.0% 8.6%
Functionally Obsolete 23.3% 23.4% 22.9% 23.4% 23.2% 23.0%
All Bridges on Deficient Bridges 28.0% 27.6% 25.8% 24.9% 24.4% 23.7%
Other Arterials  Structurally Deficient 10.9% 10.2% 9.3% 8.3% 8.0% 7.7%
Functionally Obsolete 17.0% 17.3% 16.5% 16.6% 16.4% 16.0%
Collectors
Rural Deficient Bridges 26.7% 25.8% 24.7% 24.3% 23.6% 22.8%
Structurally Deficient 16.0% 14.8% 13.9% 13.2% 12.6% 12.1%
Functionally Obsolete 10.7% 10.9% 10.8% 11.0% 11.0% 10.7%
Urban Deficient Bridges 40.3% 40.2% 38.2% 37.3% 36.4% 36.0%
Structurally Deficient 16.4% 15.7% 14.4% 12.7% 11.5% 10.8%
Functionally Obsolete 23.9% 24.5% 23.8% 24.7% 24.9% 24.3%
All Bridges on Deficient Bridges 27.9% 27.1% 26.0% 25.5% 24.8% 24.1%
Collectors Structurally Deficient 16.1% 14.9% 14.0% 13.2% 12.5% 12.0%
Functionally Obsolete 11.9% 12.2% 12.0% 12.3% 12.3% 12.0%
Locals
Rural Deficient Bridges 40.9% 38.5% 36.5% 34.7% 33.0% 31.6%
Structurally Deficient 29.2% 27.1% 24.6% 23.0% 21.1% 20.0%
Functionally Obsolete 11.7% 11.4% 11.8% 11.7% 11.9% 11.6%
Urban Bridges Deficient Bridges 35.5% 34.0% 32.6% 31.6% 30.7% 30.5%
Structurally Deficient 16.5% 15.5% 14.4% 13.0% 11.8% 11.2%
Functionally Obsolete 19.0% 18.5% 18.2% 18.5% 18.8% 17.9%
All Bridges on Deficient Bridges 40.3% 38.0% 36.1% 34.3% 32.7% 31.5%
Local Functional Structurally Deficient 27.9% 25.9% 23.5% 21.9% 20.0% 19.0%
Classes Functionally Obsolete 12.4% 12.1% 12.5% 12.5% 12.7% 12.3%
Source: National Bridge Inventory.
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Culvert Deficiencies

There are 121,668 culverts in the bridge inventory. These structures do not have a deck, superstructure,

or substructure, but rather are self-contained units located under roadway fill. Culverts are typically
constructed of concrete or corrugated steel. Multiple pipes or boxes placed side-by-side are considered given
that together they span a total length in excess of 6.1 meters and carry a public roadway. As these structures
lack decks, superstructures, and substructures, individual ratings are provided to indicate the condition

of the culvert as a whole. The distribution of culvert condition ratings is shown in Exhibir 3-19. Of all
121,668 culverts in the inventory, approximately 1.7 percent are classified as structurally deficient based on
condition ratings less than or equal to 4 (poor conditions).

Exhibit 3-19

Culvert Condition Ratings, 2004
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Source: National Bridge Inventory.
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Transit System Conditions

The condition of the U.S. transit infrastructure can be evaluated based on the quantity, the age, and the
physical condition of the assets that comprise it. This infrastructure includes vehicles in service; maintenance
facilities and the equipment they contain; and other supporting infrastructure such as guideways, power
systems, rail yards, stations, and structures such as bridges and tunnels.

The Federal Transit Administration (FTA) uses a numerical scale ranging from 1 to 5 to describe the
condition of transit assets. This scale corresponds to the Present Serviceability Rating formerly used
by the Federal Highway Administration to evaluate pavement conditions. A rating of 5, or “excellent,”
is synonymous with no visible defects or nearly new condition. At the other end of the scale, a rating
of 1 indicates that the asset needs immediate repair and may have a seriously damaged component or
components [Exhibir 3-20).

Exhibit 3-20

Definitions of Transit Asset Conditions
Rating Condition Description
Excellent 5 No visible defects, near new condition.
Good 4 Some slightly defective or deteriorated components.
Fair 3 Moderately defective or deteriorated components.
Marginal 2 Defective or deteriorated components in need of replacement.
Poor 1 Seriously damaged components in need of immediate repair.

The FTA uses the Transit Economic Requirements Model (TERM) to estimate the conditions of transit
assets. 'This model comprises a database of transit assets and deterioration schedules that express asset
conditions principally as a function of an asset’s age. Vehicle condition is based on an estimate of vehicle
maintenance history and capital nonreplacement expenditures in addition to vehicle age; the conditions
of wayside control systems and track are based on an estimate of use (revenue miles per mile of track) in

addition to age. [See Appendix C.]

The deterioration schedules for vehicles; maintenance facilities; stations; and train control, electrification,
and communication systems have been estimated by FTA with special on-site engineering surveys. Transit
vehicle asset conditions also reflect the most recently available information on vehicle age, use, and level of
maintenance from the National Transit Database (NTD) and data collected through special surveys. The
information used in this report is for 2004. Age information is available on a vehicle-by-vehicle basis from
the NTD and collected for all other assets through special surveys. Average maintenance expenditures and
nonreplacement capital expenditures by vehicle are also available on an agency and modal basis. For this
reason, for the purpose of calculating conditions, average agency maintenance and nonreplacement capital
expenditures for a particular mode are assumed to be the same for all vehicles operated by an agency in that
mode. Because agency maintenance expenditures may fluctuate from year to year, TERM uses a 5-year
average.

The deterioration schedules for guideway structures and track are based on much earlier studies. The
methods used to calculate deterioration schedules, and the sources of the data on which deterioration
schedules are based, are discussed in Appendix C.
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Condition estimates in each new edition of the C&P report are based on updated asset inventory
information and reflect updates in TERM’s asset inventory. Since the 2004 C&P report, asset data for
approximately 35 percent of the Nation’s transit assets have been updated. Vehicle data from the NTD
were used to update 21 percent of the TERM data. An additional 14 percent of TERM data were updated
with inventory data provided by 25 of the nation’s larger rail transit agencies. Appendix C provides a more
detailed discussion of TERM’s data sources.

Bus Vehicles (Urban Areas)

Bus vehicle age and condition information is reported according to bus vehicle type for 1995 to 2004 in
Exhibit 3-21.

Exhibit 3-21

Urban Transit Bus Fleet Count, Age, and Condition, 1995 —2004

<-Revised Basis->

YEAR 1995 1997 1999 2000 2002 2002 2004
Articulated Buses *

Total Fleet 1,716 1,523 1,967 2,078 2,307 2,765 3,060
Percent Overage Vehicles** 33% 61% 46% 29% 15% 17% 7%
Average Age 10.7 11.8 8.7 6.9 6.7 7.1 4.9
Average Condition 2.55 2.49 3.10 3.33 3.17 3.11 3.38
Full-Size Buses

Total Fleet 46,335 47,149 49,195 49,721 50,294 46,685 46,090
Percent Overage Vehicles** 23% 25% 26% 25% 22% 19% 18%
Average Age 8.6 8.2 8.7 8.5 7.7 7.5 7.3
Average Condition 2.83 2.86 2.90 2.93 2.99 3.02 3.00
Mid-Size Buses

Total Fleet 3,879 5,328 6,807 7,643 8,914 7,304 7,114
Percent Overage Vehicles** 23% 18% 14% 15% 21% 34% 23%
Average Age 6.8 5.6 5.7 5.7 5.6 8.1 8.1
Average Condition 3.08 3.30 3.30 3.30 3.30 2.93 2.93
Small Buses

Total Fleet 5,447 7,081 8,461 9,039 10,096 14,857 15,981
Percent Overage Vehicles** 13% 13% 13% 12% 14% 18% 13%
Average Age 4.0 3.7 4.0 4.2 4.1 4.5 4.8
Average Condition 3.55 3.56 3.51 3.47 3.53 3.39 3.37
Vans

Total Fleet 11,969 13,796 14,539 16,234 17,300 17,300 19,164
Percent Overage Vehicles** 21% 22% 5% 6% 11% 11% 7%
Average Age 3.2 2.3 3.2 3.2 3.2 3.2 3.5
Average Condition 3.71 3.75 3.71 3.71 3.62 3.62 3.61
Total Fleet 69,346 74,877 80,969 84,715 88,911 88,911 91,409
Percent Overage Vehicles** 22% 24% 20% 19% 19% 19% 15%
Weighted Average Age 7.3 6.6 7.0 6.8 6.2 6.2 6.1
Weighted Average Condition 2.88 2.94 3.01 3.05 3.09 3.07 3.08

*An articulated bus has two passenger-carrying sections connected by a flexible section that allows the vehicle to bend
and passengers to move from one section to the other.

**Percent over FTA minimum required replacement age.

Source: Transit Economic Requirements Model and National Transit Database.
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Conditions have gradually improved for all bus
vehicle types from 1995 to 2002 and declined
slightly between 2002 and 2004. In 2004, the
estimated average condition of the urban bus
fleet was 3.08 compared with 3.09 in 2002 and The 2002 NTD collected info.rmoﬁon on buses
2.88 in 1995. [Note that all condition estimates according to length and seating capacity.

. ) . Previously, bus information had been collected
prior to 2002 are based on a different bus vehicle according to the number of seats only, except for

How were bus vehicles reclassified in 2002?

classification system. The reclassification of vehicles articulated buses, which were reported separately.
had only a very marginal impact on the condition Two condition estimates are reported for 2002
estimates for the total bus fleet.] The improvement in Exhibit 3-21. The first column reports average

conditions based on bus categories determined by
seating capacity only (old classification system),
and the second column reports conditions based

in conditions between 1995 and 2004 reflects a
decrease in the average age of the bus vehicle fleet

from 7.3 to 6.1 yearS. Since 1995, larger VChiCICS on bus ccﬂ'egories defermined ﬁrsf by |eng1‘hl Gnd
(articulated, full-size, and mid-size buses) have when length was not available, by seating capacity
tended to have, on average, slightly lower-rated (new classification system). The 2002 NTD data

on length revealed that a larger percentage of
buses were 45 feet or longer than was previously
estimated. All buses 45 feet or longer must be

conditions than smaller vehicles (small buses,
vans). Vans, paratransit vehicles, and small buses,

in general, decay more rapidly than full-size buses. articulated for structural reasons. Four hundred
Vans typically reach a condition of 2.5 in 7 years, and fifty-eight vehicles were shifted from the full-
compared with 14 years, on average, for a 40-foot size bus category to the articulated bus category.

A considerable number of buses that were
previously categorized as full-size and mid-size
(4,761) were reclassified as small. The number

bus. Average bus fleet conditions vary considerably
from agency to agency. Average bus fleet conditions

ranged from 2.30 to 4.40 for the 31 agencies that of articulated buses increased by 20 percent as a
participated in the most recent FTA bus vehicle result of the reclassification, the number of full-
conditions assessment. sizes buses decreased by 7 percent, the number of

mid-size buses decreased by 18 percent, and the
number of small buses increased by 47 percent.

Articulated buses experienced the largest fluctuations RS
Vans were not affected by the reclassification.

in conditions between 1995 and 2004, ranging from  \
2.49 in 1997 to 3.38 in 2004. The fluctuations

in articulated bus conditions are most likely the

result of a 12-year industry replacement policy and the fact that the bulk of articulated buses was purchased
between 1983 and 1984. [Note that vehicle age frequently exceeds the recommended replacement age, so
that the gradual replacement of articulated buses starting around 1997 would be consistent with the 12-year
replacement policy.] This replacement cycle is evidenced by a peak in the percentage of articulated buses
that were overage at 61 percent in 1997 and the subsequent decline in this percentage to 7 percent in 2004.
Mid-size buses had maintained an average condition above 3.0 in all years based on the old bus classification
systems. However, based on the new classification system, their average condition fell from 3.30 in 2000

to 2.93 in both 2002 and 2004 as a considerable number of these vehicles in better-than-average condition

J

for this category were reclassified as small buses. Both small buses and vans have consistently maintained

an average condition of close to 3.5 or higher. However, vehicles reclassified from the full- and mid-size bus
categories to the small bus category lowered the average conditions of small buses to 3.39 in 2002 and 3.37
in 2004. Full-size buses, which were on average consistently just below “adequate” condition between 1995
and 2000, reached an “adequate” average condition of 3.02 in 2002, under the new classification system,
which was maintained at a condition of 3.00 in 2004.
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Bus Maintenance Facilities (Urban Areas)

The number of urban maintenance facilities for bus, vanpool, and demand response systems for directly
operated and purchased transit services declined from 1,219 in 2002 to 1,207 in 2004. Exhibir 3-22
provides the estimated age distribution of these maintenance facilities in 2004. This distribution is based

on age information collected by the 1999 and 2002 National

Bus Condition Assessments and applied to the total national bus
maintenance facilities in 2004 as reported in the NTD. In 2004,
10 percent of bus maintenance facilities were less than 10 years
old (compared with 12 percent in 2002), 42 percent were 11 to
20 years old (compared with 33 percent in 2002), 24 percent
were 21 to 30 years of age (compared with 31 percent in 2002),
and 24 percent were 31 years or older (the same as in 2002).
Individual facility ages may not relate well to condition, since
substantive renovations are made to facilities at varying intervals.
However, the increase in the percentage of maintenance facilities
aged 20 years or less between 2002 and 2004 contributed to an
increase in bus maintenance facility conditions during this period.

Exhibit 3-22

Urban Bus Maintenance

Facility Ages, 2004
Age (Years) Number Percent
0-10 126 10%
11-20 505 42%
21-30 285 24%
31+ 291 24%
Total 1,207 100%

.
Includes motorbus, demand response,
Publico, trolleybus, and vanpool.

Source: TERM, National Transit Database.

The average condition of bus maintenance facilities, including those used for vans and demand response
vehicles, improved from 3.34 in 2002 to 3.41 in 2004. In 2004, 17 percent of all urban bus maintenance
facilities were in excellent condition (compared with 7 percent in 2002), 5 percent in good condition

Exhibit 3-23

Conditions of Urban Bus Maintenance
Facilities, 2004*

Poor (1)

0,
Substandard 0%

(2)
31%

Excellent (5)
17%

Good (4)
5%

*Includes motorbus, demand response, Publico, trolleybus, and
vanpool.

Source: Transit Economic Requirements Model.

2004

CONDITION NUMBER PERCENT

Excellent (5) 208 17%
Good (4) 62 5%
Adequate (3) 551 46%
Substandard (2) 379 31%
Poor (1) 6 0%
Total 1,207 100%

(compared with 6 percent in 2002), and 47 percent
in adequate condition (compared with 55 percent
in 2002). Combined, 69 percent of all urban bus
maintenance facilities were in adequate or better
condition in 2004 and 31 percent in unacceptable
condition in 2004, compared with 67 percent in
adequate or better condition and 33 percent in
unacceptable condition in 2002 [Exhibir 3-23].

Rail Vehicles

The average rail vehicle condition increased from
3.47 in 2002 to 3.50 in 2004, reflecting a decline
in the average age from 20.4 years in 2002 to

19.7 years in 2004. By comparison, in 1995 the
average rail vehicle condition was 3.48 with an
average age of 19.1 years [Exhibir 3-24]. Average rail
vehicle age and condition are heavily influenced by
the average age and condition of heavy rail vehicles,
which in 2004 accounted for 56 percent of the total
U.S. rail fleet. All rail vehicles combined have been,
on averagg, in slightly better condition than all bus

and bus-type vehicles over the 1995 to 2004 period.
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Exhibit 3-24

Urban Transit Rail Fleet Count, Age, and Condition, 1995-2004

Year 1995 1997 1999 2000 2002 2004
Commuter Rail Locomotives

Total Fleet 570 586 644 591 709 772
Percent Overage Vehicles** 21% 22% 17% 19% 23% 22%
Average Age 15.6 16.5 16.1 15.8 16.9 18.0
Average Condition 3.77 3.70 3.82 3.77 3.72 3.72

Commuter Rail Passenger Coaches

Total Fleet 2,402 2,470 2,886 2,793 2,985 3,549
Percent Overage Vehicles** 36% 33% 32% 29% 34% 32%
Average Age 20.1 19.8 18.5 17.7 19.0 17.8
Average Condition 3.63 3.68 3.74 3.76 3.68 3.78

Commuter Rail Self-Propelled Passenger Coaches

Total Fleet 2,645 2,681 2,455 2,472 2,389 2,447
Percent Overage Vehicles** 24% 25% 60% 61% 68% 62%
Average Age 19.7 22.0 24.3 25.2 27.1 23.6
Average Condition 3.68 3.62 3.57 3.55 3.50 3.69
Heavy Rail

Total Fleet 10,157 10,173 10,366 10,375 11,093 11,046
Percent Overage Vehicles** 37% 36% 40% 40% 36% 33%
Average Age 19.3 21.0 22.5 23.0 20.0 19.8
Average Condition 3.39 3.31 3.26 3.25 3.41 3.35
Light Rail

Total Fleet 955 1,132 1,400 1,524 1,637 1,884
Percent Overage Vehicles** 12% 10% 15% 13% 14% 13%
Average Age 14.8 14.6 18.9 18.4 16.1 16.5
Average Condition 3.55 3.63 3.62 3.63 3.61 3.60
Total Rail

Total Fleet 16,729 17,042 17,751 17,755 18,813 19,698
Percent Overage Vehicles** 33% 32% 39% 38% 37% 34%
Weighted Average Age 19.1 20.4 21.6 21.8 20.4 19.7
Weighted Average Condition 3.48 3.42 3.40 3.38 3.47 3.50

**Percent over FTA minimum required replacement age.

Sources: Transit Economic Requirements Model and National Transit Database.

Changes in ages and conditions of all rail vehicles appear to fall within the range of normal depreciation,
rehabilitation, and replacement cycles. Although condition is often correlated with age, it is also correlated
with preventive maintenance expenditures and vehicle rehabilitations. For this reason, a slight increase in
average age may be accompanied by a slight decrease in condition or vice versa. It is interesting to note that,
although 62 percent of commuter rail self-propelled passenger coaches were overage in 2004, their average
condition was 3.69.
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Exhibit 3-25

Rail Maintenance
Facility Ages, 2004 "

Rail Maintenance Facilities

In 2004, 51 percent of all rail facilities were estimated to be
10 years old or less (compared with 30 percent in 2002),

and 13 percent were estimated to be more than 31 years old Age (Years) Number Percent
(compared with 33 percent in 2002.). The percentage estimated 0-10 77 1%
0,
to be 11 to 30 years old was virtually the same [Exhibir 3-25]. ;1_28 ?; ?g Of’
These revisions reflect updated inventory information collected 3]; 10 ]3(;
()
since the last report from some of the Nation’s younger rail Total 152 100%

agencies and several of the larger agencies including MARTA,
DART, Fort Worth (The “T”), Metro North, Long Island

Railroad, New Jersey Transit, and Seattle/King County Metro,
which have younger maintenance facilities than previously estimated.

* . . .
Includes Alaska rail and inclined plane.

Source: National Rail Assessment.

Based on this new information that shifted the age distribution of rail facilities toward the “younger” 0

to 10 age group, the condition of these facilities increased from 3.56 in 2002 to 3.82 in 2004. In 2004,

26 percent were estimated to be in excellent condition (compared with 18 percent in 2002), 17 percent were
estimated to be good condition (compared with 12 percent in 2002), and only 7 percent were estimated to

be in substandard condition (compared with 18 percent in 2002) [Exhibit 3-26].

Poor (1)
1%

Substandard
(2)
7%

Conditions of Urban Rail Maintenance Facilities, 2004

Excellent (5 2004
xce?Zyrl ) Condition Number Percent
Excellent (5) 40 26%
Adequate (3) Good (4) 26 17:A:
48% Adequate (3) 74 48%
Substandard (2) 10 7%
Poor (1) 2 1%
Total 152 100%

Source: Transit Economic Requirements Model.

Rail Stations

The condition of rail stations increased from

2.87 in 2002 to 3.37 in 2004 [Exhibit 3-27].
Forty-nine percent were in adequate or better
condition (compared with 44 percent in 2002)
and 51 percent in substandard or worse condition
(compared with 56 percent in 2002). The
increase in the average condition of rail stations
has resulted from a revision in the rail station
deterioration schedules based on data collected
by FTA on-site surveys in 2004 and updated

How does the condition of nonrail stations
compare with the condition of rail stations?

Nonrail stations are in better condition than rail
stations. The condition of nonrail stations is
estimated to have declined from 4.37 in 2002 to
4.23 in 2004. Surveys of nonrail stations have not
been conducted. Nonrail stations are assumed to
have the same deterioration schedules as light rail.
The condition of stations for all modes combined
increased from 2.99 in 2002 to 3.43 in 2004. Rail

\ stations dominate this average.

J
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Exhibit 3-27

Conditions of Urban Rail Passenger Stations, 2004

Poor (1) Excellent (5)
0% l 7%
2004
Condition Number Percent
Excellent (5) 207 7%
0y
——  Good (4) Good (4) 834 28?
28% Adequate (3) 407 14%
Substandard (2) 1,510 51%
Poor (1) 3 0%
Total* 2,961 100%
Adequate (3) *Excludes Alaska rail.
14%

Source: Transit Economic Requirements Model.

information on station assets collected directly from transit agencies. These surveys found that, after

10 years of age, light rail stations are, on average, in better condition than heavy rail stations; subway stations
are, on average, in better condition than elevated rail stations, which are, on average, in better condition
than at-grade stations. Based on these new decay curves, rail stations 22 years or older are in much better
condition than previously estimated. This, combined with the finding that subway stations are, on average,
in better condition than elevated or at-grade stations and account for roughly 78 percent of the value of the
rail station assets, led to the large increase in condition between 2002 and 2004.

Rail Systems

Exhibir 3-28 provides estimates of the current conditions of rail systems. System data are based on the
dollar amounts spent on different asset types (in constant dollars) rather than a numeric count of the assets.
For this reason, condition results for these assets are displayed as percentages across condition levels. The
system asset categories presented in this table differ from earlier reports. Conditions are reported for four
categories—communications, train control, traction power, and revenue collection systems—assets that
have been considered by TERM, but have not been reported in earlier editions of this report. The traction
power category combines estimates for substations, overhead wire, and third rail, reported separately in
carlier reports. This recategorization of systems in this report reflects FTA on-site engineering inspections

Exhibit 3-28

Conditions of U.S. Transit Rail Systems — Selected Years, 1997-2004

Condition
1 2 3 4 5
Poor Substandard Adequate Good Excellent
1997 2000 2002 2004 1997 2000 2002 2004 1997 2000 2002 2004 1997 2000 2002 2004 1997 2000 2002 2004
Communication 10% 12% 8% 0%| 12% 14% 6% 0%| 16% 12% 10% 25%| 61% 62% 69% 63%| 0% 0% 7% 12%
Train Control 13% 10% 8% 12%| 11% 10% 10% 14%| 16% 17% 11% 29%| 52% 56% 66% 45%| 9% 7% 6% 0%
Traction Power 14% 7% 4% 0%| 7% 7% 3% 1%| 10% 11% 11% 45%| 44% 55% 45% 47%| 25% 21% 37% 8%
Revenue Collect 12% 4% 1% 3%| 10% 18% 7% 8%| 18% 18% 2% 10%| 33% 31% 56% 54%| 27% 30% 34% 26%

Source: Transit Economic Requirements Model.
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of systems conducted at seven agencies in 2005. [These surveys achieved a 75 percent level of statistical
accuracy. Surveys are continuing in 2006. The 2008 C&P report will provide average condition estimates
for each system asset based on a larger and more statistically significant sample of system assets.]

Based on the preliminary 2005 surveys, the condition of communications systems was better than indicated
in the 2004 C&P report, the condition of train control systems slightly worse, and the condition of traction
power systems about the same. The percentage of communications systems estimated to be in adequate

or better condition increased from 86 percent in 2002 to 100 percent in 2004, and the percentage of

train control systems estimated to be in adequate or better condition decreased from 83 percent in 2002

to 74 percent in 2004. Ninety-nine percent of traction power systems were estimated to be in adequate

or better condition in 2004 compared with 93 percent in 2002; however, the percentage in excellent
condition decreased and the percentage in adequate condition increased. Surveys were not undertaken of
revenue collection systems. Changes in conditions of revenue collection systems reflect updated inventory
information. Ninety percent of the revenue collection systems were estimated to be in adequate or better
condition in 2004, compared with 92 percent in 2002.

Other Rail Infrastructure

Exhibir 3-29 provides conditions for other rail infrastructure. As for rail systems, data for other rail
infrastructure are based on the dollar amounts spent on different asset types (in constant dollars) rather than
a numeric count of the assets. Earlier versions of this report, therefore, only provided condition results for
these assets displayed as percentages across condition levels. This information is believed to be more accurate
than average condition estimates. Bearing this in mind, however, this report also provides estimates of
average condition by asset type.

The estimated conditions of szructures improved. The average condition of elevated structures increased
from 4.27 in 2002 to 4.31 in 2004. The percentage of elevated structures in adequate or better condition
decreased from 91 percent in 2002 to 84 percent in 2004, and the percentage in substandard or worse
condition increased from 9 to 16 percent. The average condition of underground tunnels increased from
4.09 in 2002 to 4.23 in 2004. The percentage of underground tunnels in adequate or better condition
increased from 84 percent in 2002 to 86 percent in 2004. The percentage of underground tunnels in
substandard and poor condition decreased from 17 percent in 2002 to 13 percent in 2004.

Conditions of U.S. Transit Rail Infrastructure—Selected Years, 1997-2004

Condition
1 2 3 4 5
Condition Estimates Poor Substandard Adequate Good Excellent
‘00 '02 '04 '97 '00 '02 '04 '97 '00 '02 '04 '97 '00 '02 '04 '97 '00 '02 '04 '97 '00 '02 '04

Structures

Elevated

Structures 4.02 4.27 431 1% 2% 2% 2%|29% 22% 7% 14%|12% 16% 3% 4%|59% 59% 83% 77%| 0% 2% 5% 3%
Underground

Tunnels 3.75 4.09 4.23] 9% 12% 8% 7%|19% 11% 9% 6é%|18% 19% 13% 12%| 47% 46% 37% 48%| 7% 12% 34% 26%
Track 4.06 417 4271 7% 7% 6% 4%|10% 10% 9% 4%|10% 12% 12% 18%| 49% 45% 34% 39%| 24% 26% 40% 35%
Yards 400 3.64 380 0% 0% 0% 0% 0% 0% 20% 0%|37% 50% 48% 52%| 63% 50% 31% 48%| 0% 0% 1% 0%

Source: Transit Economic Requirements Model.
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Track conditions are estimated to have improved
from an average condition of 4.17 in 2002 to 4.27
in 2004, principally on the basis of updated asset
information. The percentage of track in excellent or
good condition was unchanged at 74 percent, the
percentage in adequate condition increased from

12 to 18 percent, and the percentage in substandard
or poor condition declined from 15 to 8 percent.

What is a storage yard?

Rail vehicles are held in storage yards when they

are not in service. Storage yard records in TERM
consist entirely of track. The next edition of this
report will combine storage track with regular

track because it is not clear that all agencies
consistently report their storage track separately

to the NTD. Storage yard information has been
reported separately because it was a separate line
item in the 1987 Rail Modernization Study, which
\helped to set the groundwork for this report. y

Why did the average condition of structures
increase while the percentage in adequate or
better condition declined?

The average condition of an asset may decline
even when the percentage in a higher condition
category increases. This counterintuitive result
occurs because of changes in the distribution of
conditions of individual agency/mode assets within
each condition category.

. J

The condition of yards (vehicle storage yards)
increased from 3.64 in 2002 to 3.80 in 2004. In
2004, 100 percent of all yards were in adequate or
good condition, compared with 79 percent in 2002.
The percentage in substandard condition decreased
from 20 percent in 2002 to 0 percent in 2004. No
yards were reported as being in poor condition in
either 2002 or 2004.

The Value of U.S. Transit Assets

The value of the transit infrastructure in the United States is estimated to be $402.7 billion in 2004,
compared with $347.7 billion in 2002 [Exhibit 3-30]. These estimates in current dollars are based on the
information contained in TERM and on data collected through the NTD and the other data collection
efforts discussed in this chapter. They exclude the value of assets that belong to rural and special service

operators that do not report to the NTD. Sixty-four percent of the increase since the last report is a result
of updated asset inventory information collected directly from transit agencies, 7 percent is a result of new
vehicle count numbers from the NTD and updated vehicle costs, and 29 percent is a result of revisions to

generated assets. FTA developed new algorithms to estimate generated assets, which led to the increase.

Rail assets are estimated to be $315 billion in

2004 (compared with $265 billion in 2002) and
nonrail $79.5 billion in 2004 (compared with
$66.7 billion in 2002). Joint assets are estimated

to be $7.9 billion, compared with $16.4 billion in
2002. Station assets formerly classified as joint have
been reassigned to a specific rail or nonrail mode.
Joint assets comprise assets that serve more than one
mode within a single agency. Joint assets include
administrative facilities, the external structure and
furniture and equipment within, intermodal transfer
centers, agency communications systems (such as
PBX, radios, and computer networks), and vehicles

used by agency management (such as vans and autos).

m Description of Current System

What revisions were made to the generated
assets component of TERM?

A comprehensive review was undertaken of

TERM'’s capacity to generate assets for nonvehicle
data. TERM has consistently generated assets for
new agencies, but did not have a standardized
mechanism checking the consistency of the

asset base for older systems. An algorithm was
developed to generate assets by comparing

TERM'’s current asset inventory with listings of

station counts, facility counts, and track miles by
\_grade as reported to the NTD. y




Exhibit 3-30

Estimated Valuation of the Nation's Transit Assets, 2004

(Billions of current dollars) Nonrail Rail Joint Assets Total

Maintenance Facilities $41.3 $16.1 $3.3 $60.8
Guideway Elements $7.1 $136.0 $0.7 $143.7
Stations $2.2 $52.3 $1.4 $55.9
Systems $1.6 $51.6 $1.3 $54.5
Vehicles $27.2 $59.4 $1.2 $87.7
Grand Total $79.5 $315.3 $7.9 $402.7

Source: Transit Economic Requirements Model.

Rural Transit Vehicles and Facilities

All rural transit vehicles are buses. (Rail transit does not serve rural areas.) Data on the conditions of rural
vehicles and maintenance facilities have not been updated since the 2002 edition of the report. The most
recent data available were collected from surveys funded by the FTA and conducted by the Community
Transportation Association of America. The information was collected between June 1997 and June 1999.
The responses of the 158 rural operators that responded to these surveys have been combined. Note that,
for the purpose of these surveys, rural operators are defined as those operators outside urbanized areas,

a different definition than used by the U.S. Census. These surveys found that more than 50 percent of
the rural transit fleet was overage. Forty-one percent of small buses, 34 percent of medium-size buses,

27 percent of full-size buses, and 60 percent of vans and other vehicles were found to be overage

[Exhibir 3-31]. Small buses more than 7 years

old, medium buses more than 10 years old, large

buses more than 12 years old, and vans more Average Vehicle Age and Percent of
than 5 years old were categorized as overage. Overage Vehicles in Rural Transit
Total Average  Percent

These surveys also found that 30 percent of bus 1997-1999 Fleet Age Overage
rural maintenance facilities were in excellent Full-Size Buses 767 7.8 27%
condition, 50 percent in good condition, Medium-Size Buses 1,727 7.6 34%
19 percent in poor condition, and 1 percent in Small Buses 4,413 >7 4]?’
vety poor condition. Vans and Other 11,991 7.0 60%

Total 18,898 6.8 52%

Source: Community Transportation Association of America.

Special Service Vehicles

No information is available on the age and condition of special service vehicles. FTA estimated that in 2002
nearly 60 percent of special service vehicles were more than 5 years old.

System Conditions m



CHAPTER L

Operational Performance

YU 010 e T V2P 4-2
HIGRWAYS ..o e 4-2
[ a1 SO PPPTSPPN 4-3
Highway Operational Performance..............ccooeeeiiiiiiiiiiiiieeeiiieeee, 4-5
Operational Performance Measures................couvvveeeeeeeeiiiiiiiiennn... 4-6
Average Daily Percent of Vehicle Miles Traveled Under
Congested Conditions (Percent Congested Travel) ..................... 4-7
Average Length of Congested Conditions................ceeeeeeeiiinn. 4-8
Travel TIme INdeX ....ovveiiiiiiiiieee e 4-10
Annual Delay per Peak Period Traveler ..............coeeeiiiiieennn. 4-11
Annual Delay per Copita........cuueeiiiiiiieeiiiiiiee e 4-13
Cost of CoNgestioN ........ouuuieeeiiiiieiicee e 4-14
DVMT per Lane Mile ......ooouuniiiiiiiiiiiiieeeee e 4-15
V/SF ROTO ceee e 4-16
Emerging Operational Performance Measures .............cccoeeeeeenn. 4-16
System Reliability..........ooeiiiiiiii 4-17
Botlenecks ........uueeiiiiii e 4-17
Leading INdicators........cuueeeiiiiiiieieiee e 4-18
Measuring Performance Using ITS Technologies...................... 4-18
Transit Operational Performance ..............coeeeviiiiiiiiiieiiiiie e 4-19
Average Operating (Passenger-Carrying) Speeds.............cceeeeeen.. 4-19
VEhicle USE ...oiiiiiiiiiie e 4-20
Vehicle OcCUPANCY . ....ciiiiiieeiiiiice e 4-20
Vehicle UtZation.........ooooiiiiiiiiiiie e 4-21
Revenue Miles per Active Vehicle (Service Use) ............eeen. 4-22
Frequency and Reliability of Services...........ccooeeeeiiiiiiiiiiiiienn, 4-23
Seating ConditioNS .........oeeiiiiiieeeiiee e 4-24

Operational Performance m




Summary

Exhibit 4-1 compares the key highway and transit statistics discussed in this chapter with the values shown
in the last report. The first data column contains the values reported in the 2004 C&P report, which were
based on 2002 data. Where the 2002 data have been revised, updated values are shown in the second
column. The third column contains comparable values, based on 2004 data.

Comparison of Highway and Transit Operational Performance Statistics with
Those in the 2004 C&P Report
2002 Data
2004 C&P . 2004
. Revised
Statistic Report Data
Average Daily Percent of Vehicle Miles Traveled Under Congested Conditions ' 30.5% 30.7% 31.6%
Average Length of Congested Conditions (Hours) 2 6.6 6.6
Travel Time Index® 37% 1.37 1.38
Annual Delay per Peak Period Traveler (Hours) * NA 45.4 45.7
Annual Delay per Capita (Hours) ® 23.8 24.4
Passenger-mile Weighted Average Operating Speed (miles per hour)
Total 19.9 20.1
Rail 25.3 25.0
Nonrail 13.7 14.0
Annual Passenger Miles per Capacity-equivalent Vehicle (thousands)
Motorbus 390 389 373
Heavy Rail 675 655 652
Commuter Rail 831 769 755
Light Rail 528 533 468
Demand Response 178 168 181
! Equivalent to Percent Travel under Congested Conditions in 2004 C&P report.
2 Equivalent to Average Congested Travel Period in 2004 report.
% Equivalent to Percent of Additional Travel Time in 2004 report, but stated in different units. (37% equates to 1.37)
4 New metric.
> Equivalent to Annual Hours of Traveler Delay in 2004 report.
® Revised due to a new methodology for calculating capacity factors. See Chapter 2 for details.

Highways

The Texas Transportation Institute (TTI) collects data related to congestion from approximately

400 communities across the Nation on a yearly basis. This information is used in the development and
calculation of performance measures used by the Federal Highway Administration (FHWA). To examine
highway operational performance, this chapter looks at five metrics developed at TTI to measure congestion
on the Nation’s highways. These are the Average Daily Percent of Vehicle Miles Traveled Under Congested
Conditions, Average Length of Congested Conditions, Travel Time Index, Annual Delay per Peak Period
Traveler, and Annual Delay per Capita. Several of these measures were included in previous reports, but
have been renamed to line up with the terminology used in TTI’s annual Urban Mobility Study. It is
important to recognize that, while these same metrics are used in that study, TTT’s study is based on a
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smaller set of urbanized areas and are computed based on more detailed data not available for all areas. The
urbanized areas reflected in that study tend to be larger than average and experience more congestion than
the average urbanized area reflected in this report. Therefore, the values shown in TTT’s study for these same
metrics would tend to show higher levels of congestion.

The “Average Daily Percent of Vehicle Miles Traveled Under Congested Conditions” is defined as the portion
of the total VMT in an urbanized area occurring during periods of less than free-flow conditions. This
metric has increased from 30.7 percent in 2002 to 31.6 percent in 2004. [Note that this measure was called
the Percent of Travel Under Congested Conditions in the 2004 C&P report.]

The “Average Length of Congested Conditions” represents the number of hours during a 24-hour period
during which travel at less than free-flow speeds occurs on a portion of the road system of an urbanized area.
This metric remained constant at 6.6 hours between 2002 and 2004.

The “Travel Time Index,” defined as the percentage of additional time needed to make a trip during a
typical peak travel period in comparison to traveling at free-flow speeds, increased from 1.37 to 1.38 since
2002. In 2004, an average peak period trip required 38 percent longer than the same trip under nonpeak,
noncongested conditions. For example, a trip that takes 20 minutes on average during non-congested
periods would require 27.6 minutes during congested periods in 2004. [Note that this measure was
described as the Percent of Additional Travel Time in the 2004 C&P report and stated as a percentage rather
than a ratio.]

The “Annual Delay per Peak Period Traveler,” defined as the total delay experienced by an average traveler
under congested conditions during peak travel times, increased from 45.4 hours in 2002 to 45.7 hours. This
is a new metric that measures the annual lost time per traveler during the congested period.

The “Annual Delay per Capita” relates the average hours of travel delay experienced by a resident of an
urbanized area because of recurring congestion and incidents, such as vehicle breakdowns and crashes.
Approximately 24.4 hours per capita were lost in 2004 because of congestion. This is an increase of 0.6 hour
over the amount of annual delay in 2002, or an increase of approximately 2.5 percent.

Transit

The operational performance of transit affects its attractiveness as a means of transportation. People will be
more inclined to use transit that is frequent and reliable, travels more rapidly, has adequate seating capacity,
and is not too crowded.

Vehicle utilization is one indicator of service effectiveness that measures how well a service output attracts
passenger use. It is also a measure of vehicle crowding. Vehicle utilization is calculated as the ratio of the
total number of passenger miles traveled annually on each mode to total number of vehicles operated in
maximum scheduled service in each mode, adjusted for the passenger-carrying capacity of the mode in
relation to the average capacity of the Nation’s motorbus fleet. As shown in Exhibit 4-1, vehicle utilization
rates have been revised using new capacity-equivalent factors as discussed in Chapter 2. These factors are
based on seating and standing capacities as reported to the National Transit Database and are unique to each
year. Utilization rates for the three primary rail modes have all decreased from 2002 to 2004. Motorbus and
trolleybus utilization rates were lower in 2004 than in 2002; while demand response, vanpool, and ferryboat
utilization rates were higher. Utilization in all modes peaked in either 2000 or 2001 and remained below
peak levels in 2004.
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Average transit operating speeds remained relatively constant between 1995 and 2004 and were slightly
higher in 2004 than in 2002. Average operating speed measures the average speed that a passenger will
travel on transit rather than the pure operational speed of transit vehicles. These speeds exclude waiting
time and the time spent transferring, but are affected by changes in vehicle dwell times to let off and pick
up passengers. In 2004, the average speed was 20.1 miles per hour, up from 19.9 miles per hour in 2002,
and equal to the 10-year average of 20.1 miles per hour. The average operating speed as experienced by
passengers on rail modes was 25.0 miles per hour in 2004, compared with 25.3 miles per hour in 2002, and
a 10-year average of 25.6 miles per hour. The average operating speed of nonrail vehicles, which is affected
by traffic, road, and safety conditions, was 14.0 miles per hour in 2004, up from 13.7 in 2002, and above
the 10-year average of 13.8.

Most transit passengers do not experience unacceptably long waiting times. The 2001 National Household
Travel Survey (NHTS) conducted by the FHWA, the most recent nationwide survey of passenger travel,
found that 49 percent of all passengers who ride transit wait 5 minutes or less and 75 percent wait

10 minutes or less. Wait times are correlated with incomes. Higher-income passengers are more likely to be
choice riders and ride only if transit is frequent and reliable. In contrast, passengers with lower incomes are
more likely to use transit for basic mobility, have more limited alternative means of travel, and therefore, use
transit even when the service is not as frequent or reliable as they may prefer.
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Highway Operational Performance

From the perspective of highway users, the ideal transportation system would move people and goods where
they need to go when they need to get there, without damage to life and property, and with minimal costs
to the user. Highway operational performance can be defined as how well the highway and street systems
accommodate travel demand. Trends in congestion, speed, delay, and reliability are all potential metrics for
measuring changes in operational performance over time.

This chapter focuses primarily on measuring operational performance trends from a broad perspective.
Chapter 14 addresses operational issues that relate specifically to freight transportation, while Chapter 15
discusses operations strategies more broadly. Safety performance measures are discussed separately in
Chapter 5. Issues relating to improving the measurement of operational performance are discussed in more
depth in the Part IV “Afterword” section.

Highway congestion results when traffic demand approaches or exceeds the available capacity of the highway
system. While this concept is straightforward, quantifying congestion is complicated by the fact that both
travel demand and available capacity are variable rather than constant. It is clear that traffic demands vary
significantly by time of day, day of week, season of the year, and for special events. While capacity is often
thought of as a constant, the available capacity at any given time can vary because of weather, work zones,
traffic incidents, or other nonrecurring events. Of the total congestion experienced by Americans, it is
estimated that roughly half is “recurring congestion” caused by an imbalance of routine daily demand with
typical available capacity. The other half is due to nonrecurring congestion caused by temporary disruptions
in traffic demand or in available capacity.

There is no universally accepted definition or measurement of exactly what constitutes a congestion
“problem.” The public’s perception seems to be that congestion is getting worse, and by many measures it
is. However, the perception of what constitutes a congestion problem varies from place to place. Trafhic
conditions that may be considered a congestion problem in a city of 300,000 may be perceived differently
in a city of 3 million people, based on varying history and expectations. These differences of opinion make
it difficult to arrive at a consensus of what congestion means, the effect it has on the public, its costs, how
to measure it, and how best to correct or reduce it. Because of this uncertainty, transportation professionals
examine congestion from several perspectives.

Three key aspects of congestion are severity, extent, and duration. The severity of congestion refers to
the magnitude of the problem at its worst. The extent of congestion is defined by the geographic area or
number of people affected. The duration of congestion is the length of time that the traflic is congested,
often referred to as the “peak period” of traffic flow.

The purpose of this chapter is to measure operational performance, rather than to list strategies for
combating congestion problems. The Department of Transportation’s National Strategy to Reduce
Congestion on America’s Transportation Network, released in May 20006, provides a blueprint for Federal,
State and local officials to follow in addressing critical operational performance issues. Several of the

topics identified in the plan are also discussed in this report. Chapter 15 identifies a number of potential
operations strategies to combat congestion, while Chapter 10 projects the potential impact that a more
aggressive deployment of certain intelligent transportation systems (ITS) and operations strategies could have
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on future operational performance. Chapter 10
also includes some preliminary quantification of the
possible impacts of congestion pricing, a potentially
highly effective strategy for reducing peak period
congestion. Congestion pricing is discussed in
more depth in the “Introduction” to Part II of this
report and is referenced in several other locations

as well. Chapter 13 identifies various ongoing
initiatives to reduce or remove barriers to private
sector investment in the construction, ownership
and operation of transportation infrastructure,

and to encourage formation of public-private
partnerships.

Operational Performance

Measures

Daily vehicle miles traveled (DVMT) per lane

mile is the most basic measure of the relationship
between highway travel and highway capacity, since
it is directly based on actual counts of traffic rather
than estimated from other data. An increase in this
measure over time indicates that the density of traffic
is increasing, but does not indicate how this affects
speed, delay, or user cost. The traditional congestion
measure in this report has been the ratio of volume
to service flow (V/SF), the ratio of the volume (V)
of traffic using a road in the peak travel hour to the
theoretical capacity or service flow (SF). V/SF is
limited because it addresses only the severity and

not the duration or extent of congestion. In many
communities, the major operational performance
issue is not that peak congestion is getting worse;

it is that the peak period is spreading to occupy an
increasing part of the travel day. Focusing on the
V/SF measure alone can lead to erroneous
conclusions about highway operational performance.

In order to overcome the shortcomings of DVMT
and V/SF as measures of congestion, the FHWA

Which metrics computed for the FHWA by the
TTl are presented in this report?

This report presents five main performance
measures computed by TTI for the FHWA. In
describing these measures, this report will use the
names TTI has designated for them in its most
recent annual Urban Mobility Study, which are
different than those used in the 2004 C&P report.
These names are longer, but more precise, and
have been adopted to reduce confusion as to
exactly what the measures mean.

The “Average Daily Percent of Vehicle Miles
Traveled Under Congested Conditions” is defined
as the portion of the total VMT in an urbanized
area occurring during periods of less than free-
flow conditions. (This measure was identified as
the “Percent Congested Travel” in the 2004 C&P
report.)

The “Travel Time Index” is defined as the
percentage of additional time needed to make
a trip during a typical peak travel period in
comparison to traveling at free-flow speeds.
(This measure was identified as the “Percent of
Additional Time” in the 2004 C&P report.)

The “Average Length of Congested Conditions”
is the number of hours during a 24-hour period
where travel at less than free-flow speeds occurs
on a portion of the road system of an urbanized
area. (This measure was described as the
“Average Congested Travel Period” in the 2004
C&P report.)

The “Annual Delay per Peak Period Traveler”

is defined as the total delay experienced by an
average traveler under congested conditions
over the course of a year. (This measure was not
included in the 2004 C&P report.)

The “Annual Delay per Capita” relates the average
hours of travel delay experienced by a resident of

an urbanized area over the course of a year. (This
measure was identified as the “Annual Hours of
Travel Delay” in the 2004 C&P report.)

\, J

has worked in conjunction with the Texas Transportation Institute (TTI) to determine a group of metrics
that provides a better indication of the level of congestion on the Nation’s highways. These measures are

still a work in progress; but taken together, they provide a broader view of operational performance than our

traditional measures can provide.

In computing these metrics for the FHWA, the TTT includes approximately 400 communities across the
Nation on a yearly basis. Information was collected for 428 communities in 2004. TTT divides these
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communities into four groups, based on population
size: the 357 urbanized areas with less than 500,000
population are classified as “Small,” the 31 areas with
population from 500,000 to 999,999 are classified as
“Medium,” the 27 areas with population of 1 million
to 3 million are classified as “Large,” and the 13

with population greater than 3 million are classified
as “Very Large.” These shorthand terms have been
adopted in this section for clarity. However, it
should be noted that they are not consistent with the
population break of 200,000 frequently used in other
FHWA applications to distinguish “Small Urbanized

Areas” from “Large Urbanized Areas.”

Average Daily Percent of Vehicle
Miles Traveled Under Congested
Conditions (Percent Congested
Travel)

The Average Daily Percent of Vehicles Miles Traveled
(VMT) Under Congested Conditions is defined

as the percentage of daily traffic on freeways and
principal arterials in urbanized areas moving at less

than free-flow speeds. Exhibit 4-2 shows that this
measure of the extent and duration of congestion has

increased from 25.9 percent in 1995 to 31.6 percent
in 2004 for all urbanized areas combined, an increase

How do the values of the metrics shown in
this report compare to those reported by the
TTl in its annual Urban Mobility Study?

The values shown in this report are calculated

by TTl on behalf of the FHWA for performance
planning purposes, using data from the Highway
Performance Monitoring System (HPMS) for more
cities/urbanized areas ranging in population from
less than 500,000 to over 3 million.

In contrast, the Urban Mobility Study concentrates
on a smaller number of areas (85 in the 2005
edition) and could be considered a subset of the
cities used in the work for the Performance Plan
Congestion/Mobility Measures. TTl’s analysis of
these cities incorporates additional data sources
beyond those in HPMS, which allows for a more
detailed analysis. The urbanized areas in the
survey do not represent a random sample of all
urbanized areas, and instead include most of the
largest areas, which tend to have more severe
congestion problems than smaller areas.

Consequently, one should not expect the values for
these metrics in the Urban Mobility Study to equal
the values computed based on the larger set of
urbanized areas for the FHWA.

J

of 5.7 percentage points or approximately 0.633 percentage points annually. However, from 2002 to 2004,
this percentage increased by only 0.45 percentage points per year (from 30.7 percent to 31.6 percent),
suggesting that the extent of congestion may be growing more slowly over time.

Urbanized Area Size, 1995-2004

Average Daily Percent of VMT Under Congested Conditions, by

Urbanized Area Population Year

1995 1997 1999 2000 2002 2004
Less Than 500,000 11.0 12.6 13.7 14.2 15.4 16.6
500,000 to 999,999 19.0 20.6 22.4 22.6 23.8 24.8
1,000,000 to 3,000,000 26.0 27.5 29.8 30.5 31.2 31.7
Over 3,000,000 34.4 36.7 38.2 38.5 39.6 40.7
All Urbanized Areas 25.9 27.5 29.1 29.6 30.7 31.6

Measures

Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility
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In absolute terms, this metric increased by about the same amount from 1995 through 2004 in each of

the four population groups identified in Exhibit 4-2, with increases ranging from 5.6 percentage points to
6.3 percentage points. However, in relative terms, this was much more significant in the Small (population
<500,000) category, since its starting point in 1995 was much lower; its increase from 11.0 percent in 1995
to 16.6 percent in 2004 exceeds 50 percent in relative terms. As was the case for urbanized areas overall, the
increase for the Small (population <500,000) category for the period of 1995 to 2004 of 0.62 percentage
points per year (5.6 percentage points over 9 years) was higher than the increase from 2002 to 2004 of

0.6 percentage points per year (1.2 percentage points over 2 years).

Exhibit 4-3 compares the Average Daily Percent Vehicle Miles Traveled Under Congested Conditions

for each of the population groups for the years 1987 and 2004. (The year 1987 was used as a point of
comparison in recent C&P reports and has been retained in this edition for consistency). A comparison
between the 2 years shows communities in the Small (population <500,000) category are confronting
approximately the same level of problem in 2004 as communities in the Large (population 1 million to

3 million) category were dealing with in 1987. In addition, communities in the Medium (population
500,000 to 999,999) category in 2004 are faced with a problem (24.8 percent congested travel) almost half
again as great as that faced by communities in the Large category in 1987 (16.8 percent congested travel).
These trends highlight that the problem of congestion does not just affect the largest cities; it is increasing in
communities of all sizes across the entire Nation.

Exhibit 4-3

Average Duaily Percent Vehicle Miles Traveled Under Congested Conditions, by
Urbanized Area Size, 1987 vs. 2004
45.0
40.0 01987 w2004
35.0
30.0 31.6
T 25.0 1
8
& 20.0 -
15.0 16.8
10.0 13.5
5.0 N 6-5
0.0 \——v— e —
Less Than 500,000 500,000 to 999,999 1,000,000 to 3,000,000 Over 3,000,000
Urbanized Area Population
Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.

Average Length of Congested Conditions

The Average Length of Congested Conditions is a measure of the duration of congestion. As shown

in Exhibit 4-4, the average congested travel period for all urbanized areas combined has increased from

5.9 hours in 1995 to 6.6 hours in 2004—an increase in length of 42 minutes, or almost 12 percent, over
a period of 9 years. The rate of increase has stabilized in recent years, as this metric has fluctuated between
6.5 hours and 6.6 hours per 24-hour period since 2001.
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Exhibit 4-4

Average Length of Congested Conditions, All Urbanized Areas
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Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.

The pattern observed in the Average Length of Congested Conditions in each of the four urbanized area
population categories, broken down in Exhibir 4-5, is similar to the overall averages shown in Exhibit 4-4;
the average congested travel period has increased since 1995, but has grown more slowly in recent years.
However, from 2003 to 2004, there was an increase of 0.2 hours or 12 minutes, in the average congested
travel period for the 357 communities in the Small (population <500,000) category, or for 357 urbanized
areas.

Exhibit 4-5
Average Length of Congested Conditions by Urbanized Area, 1995 -2004
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Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.
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This leveling in the growth in duration of congestion is a positive development; however, the length of
congested conditions, particularly in the communities in the Large (population 1 million to 3 million) and
Very Large (population > 3 million) categories is a major problem. The length of the congested period

in these communities is such that it is extending to a major portion of a normal workday. Recurring
congestion is now no longer restricted to the traditional peak commuting periods but extends throughout
the workday, resulting in continuous travel delays for highway users. Recurring congestion also occurs on
heavily traveled routes on Saturdays and Sundays so that even shopping and recreational travel is adversely
impacted in urbanized areas.

As an example, the 7.8 average hours of congested conditions identified in Exhibit 4-5 for Very Large
(population > 3 million) communities could translate into congestion buildup during the morning period
extending from 6:00 a.m. to 9:48 a.m. or 3.8 hours. Buildup during the afternoon period could begin at
3:30 p.m. and extend to approximately 7:30 p.m. (4 hours). Not only are congestion periods lengthening,
but more roads and lanes are affected at any one time. In the past, recurring congestion tended to occur
only in one direction—toward downtown in the morning and away from it in the evening. Today, two-
directional congestion is common, particularly on lateral or circumferential routes in the most congested
metropolitan areas.

Travel Time Index

The Travel Time Index is an indicator of the severity, duration, and extent of congestion, measuring the
additional time required to make a trip during the congested peak travel period rather than at other times
of the day. The additional time required is a result of increased traffic volumes on the roadway and the
additional delay caused by crashes, poor weather, special events, or other nonrecurring incidents. It is
expressed as the percent of additional time required to a make a trip during the congested period of travel.

Exhibit 4-6 shows the growth of the national average of the Travel Time Index since 1995. In 1995, a trip
that would take 20 minutes during off-peak noncongested periods would take 27 percent (5.4 minutes)
longer on average during the peak period. The same trip in 2004 would require 27.6 minutes during

the peak period, 38 percent longer than during off-peak noncongested conditions. This difference of

2.2 minutes per trip between the peak period in 1995 and the peak period in 2004 is extremely significant, if
multiplied by the total number of such trips that are made on a daily basis.

Exhibit 4-6

Average Travel Time Index for All Urbanized Areas, 1995-2004
1.5

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Years

Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.
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Exhibit 4-7 demonstrates that the additional travel time required because of congestion tends to be higher in
larger urbanized areas than smaller ones. The largest increase from 1995 to 2004 occurred in urbanized areas
with populations over 3 million, where the Travel Time Index increased from 1.41 to 1.58. This equates to

a 3.4-minute increase (from 28.2 to 31.6 minutes) for an average trip that would require 20 minutes during

noncongested periods.

Exhibit 4-7

Travel Time Index by Urbanized Area Size, 1995 -2004
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Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.

Annual Delay per Peak Period Traveler

Annual Delay per Peak Period Traveler (hours) is another measure of the severity, duration, and extent
of congestion, defined as the total delay experienced by an average traveler under congested conditions.

As shown in Exhibir 4-8, Annual Delay per Peak Period Traveler for all urbanized areas combined has
increased from 35.5 hours in 1995 to 45.7 hours in 2004. This translates into an average annual increase
of approximately 2.9 percent. The value of this metric in 2004 is 0.3 hour, or 18 minutes, higher than the
value in 2002 of 45.4 hours.

Exhibit 4-9 presents the values of this metric by population category. All four population categories
experienced an increase in this metric in this period. The largest increase in this metric was experienced
by peak period travelers in communities in the Medium (population 500,000 to 999,999) category from
27.9 hours in 2002 to 29.9 hours in 2004, an increase in 2.0 hours. Peak period travelers in communities
in the Small (population <500,000) category experienced an increase of 1.6 hours, from 14.3 hours of
15.9 hours. The communities in the Large (population 1 million to 3 million) category experienced an
increase in the number of hours of Annual Delay per Peak Period Traveler from 37.6 hours in 2002 to
38.4 hours in 2004, a difference of 1.2 hours. Peak period travelers in communities in the Very Large
(population > 3 million) group experienced the smallest increase of 0.3 hour, from 74.6 hours in 2002 to

74.9 hours in 2004. [Exhibit 4-9]
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Exhibit 4-8

Annual Delay per Peak Period Traveler for All Urbanized Areas, 1995-2004
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Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.

Exhibit 4-9

Annual Delay per Peak Period Traveler by Urbanized Area Size, 1995 -2004
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While there have been fluctuations in individual years (such as the decline for peak period travelers in the
Large population category from 2003 to 2004), the longer term trend since 1995 has been an increase in
this metric. Since 1995, travelers in Very Large (population > 3 million) communities have experienced
the greatest increase in delay, with the amount of time lost due to traveling during congested periods
increasing steadily from 57.9 hours in 1995 to 74.9 hours in 2004—an increase of 17 hours. The next
largest increase has occurred in Medium (population 500,000 to 999,999) urbanized areas where travelers
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have contended with an increase from 19.4 hours in 1995 to 29.9 hours of annual delay in 2004. Travelers
in communities in Small (population <500,000) urbanized areas experienced an increase from 9.7 hours in

1995 to 15.9 hours of annual delay in 2004, while travelers in the Large (population 1 million to 3 million)
urbanized areas experienced the smallest increase, from 32.1 hours in 1995 to 38.4 hours in 2004.

Annual Delay per Capita

Annual Delay per Capita (hours) is another measure of the severity, extent, and duration of congestion,
relating to the average hours of travel delay experienced by a resident of an urbanized area because of
recurring congestion and incidents, such as vehicle breakdowns and crashes. Note that this measure reflects
the average delay experienced by all residents of a given area, not just those who drive in the peak period.
Exhibit 4-10 shows that, in 2004, the average resident lost 24.4 hours because of congestion. This is an
increase of 0.6 hour over the amount of annual delay since 2002, an increase of approximately 2.5 percent.
Since 1995, the average for all urbanized areas combined has increased from 16.6 hours of delay per year to
24.4 hours of delay per year, or approximately 47 percent.

Exhibit 4-10

Average Annual Delay per Capita for All Urbanized Areas, 1995 -2004
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Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.

Exhibit 4-11 shows that cities over 3 million in population have experienced an increase of 0.9 hour in

the Annual Delay per Capita between 2002 and 2004. The average value for these cities was 38.9 hours
per driver per year in 2004. Cities with populations between 500,000 and 999,999 experienced the
greatest increase in Annual Delay per Capita, from 14.8 hours in 2002 to 16.1 hours in 2004, an increase
of 1.3 hours of delay per capita over the 2-year period. Cities with populations of less than 500,000
experienced an increase in delay per capita since 2002—from 7.6 hours to 8.6 hours, an increase of 1 hour
in delay.
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Average Annual Hours of Delay per Capita by Urbanized Area Size, 1995-2004
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Source: Texas Transportation Institute, for FHWA Performance Plan Congestion/Mobility Measures.

Cost of Congestion

Congestion has an adverse impact on the American economy, which values speed, reliability, and efficiency.
Transportation is a critical link in the production process for many businesses as they are forced to spend
money on wasted fuel and drivers’ salaries that might otherwise be invested in research and development,
firm expansion, or other activities.

The problem is of particular concern to firms involved in logistics and distribution. As just-in-time delivery
increases, firms need an integrated transportation network that allows for the reliable, predictable shipment
of goods. If travel time increases or reliability decreases, businesses will need to increase average inventory
levels to compensate, increasing storage costs. Congestion, then, imposes a real economic cost for businesses
and these costs will ultimately impact consumer prices. [See Chapter 14 for additional details on the
impacts of congestion on freight transportation. ]

The TTT's 2005 Urban Mobility Report estimates that, in the 85 urban areas studied in 2003, drivers
experienced in excess of 3.7 billion hours of delay and wasted approximately 2.3 billion gallons of fuel in
the year 2003. The total congestion cost for these areas, including wasted fuel and time, was estimated to be
approximately $63.1 billion. Over 60 percent of that cost, or approximately $38 billion, was experienced

in the 10 metropolitan areas with the most congestion. The estimated wasted fuel in the same top

10 metropolitan areas was approximately 58.6 percent, or over 1.3 billion gallons of fuel. When expanded
to include the top 20 areas with the most congestion, the total annual cost is estimated at over $50.2 billion
and the total estimated wasted fuel is approximately 1.8 billion gallons for 2003, or 79.7 percent and

79.1 percent, respectively, of the total wasted dollars and gallons of fuel for the top 85 urban areas studied.
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DVMT per Lane Mile

As discussed earlier in this chapter, DVMT per Lane Mile is a basic measure of travel density that does not
fully capture the effects of congestion. However, this measure does indicate that the demand for travel is
growing faster than the supply of highways. Exhibir 4-12 shows that the volume of travel per lane mile has
increased from 1995 to 2004 on every functional highway system for which data are collec