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The Honorable J. Dennis Hastert

Speaker of the House of Representatives
Washington, DC 20515

Dear Mr. Speaker:

The enclosed report is submitted in accordance with the requirements of Section
502(g) 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, 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 report
consolidates conditions, performance, and finance data provided by States, local
governments, and transit operators to provide a national level summary. Some of these
underlying 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.

This report provides dramatic evidence of the impact that funding under the
Transportation Equity Act for the 21st Century (TEA-21) has had on highway and transit
systems. Significant increases in Federal assistance, combined with large increases in
State and local investment have led to unprecedented transportation enhancements,
improvements, and expansions. The report’s findings also explain some of the challenges
for transportation agencies. While highway conditions improved overall, this
improvement was uneven across all functional systems. Highway operational
performance, as measured by congestion, worsened throughout the country. Bus
conditions have shown slight improvements, while rail vehicle conditions have declined
marginally. While transit use increased and average rail speeds improved slightly,
vehicle utilization rates decreased for most 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 system
to society and our economy.
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The Honorable J. Dennis Hastert

An identical letter has been sent to the President of the Senate and the Chairmen and
Ranking Members of 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;

/o
Norman }f’ Mineta
('//,,»

Enclosure
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Introduction

This is the sixth 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
requirements of the Nation’s highway and transit systems. This report incorporates highway and bridge
information required by Section 502(g) 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 existing report series that covered highways and transit separately 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 2004 Status of the Nations Highways, Bridges, and Transit: Conditions and Performance report to
Congress (C&P report) draws primarily on 2002 data. The 2002 C&P report, transmitted January 16,
2003, was based on 2000 data.

Report Purpose

This document is intended to provide Congress and other decision makers with an objective appraisal of the
physical conditions, operational performance, financing mechanisms, and future investment requirements of
highways, bridges, and transit systems. 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 report consolidates conditions, performance, and finance 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 requirements analyses are
developed specifically for this report and provide national-level projections only.

Report Organization

The report begins with an Executive Summary section that highlights the key findings in each chapter. This
section will also be distributed as a separate stand-alone summary document.

The main body of the report is organized into five 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 2002 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 both 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 six chapters in Part I comprise the core retrospective analyses of the report.

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 IT comprise the core prospective analyses of the report.

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

e Chapter 8 compares current levels of capital investment for highways, bridges, and transit with projected
future investment requirements.

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 projections of future highway and transit investment requirements would
be affected by changing the assumptions about travel growth and other key variables.

Part I11, “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 describes several current Federal safety initiatives and how they address the safety issues
introduced in Chapter 5.

e Chapter 12 discusses the potential for operations strategies to address the congestion problems identified

in Chapter 4.

e Chapter 13 discusses the role of freight transportation and identifies future investment requirements
specific to the freight area.

e Chapter 14 illustrates the importance of transit by exploring user characteristics and transit benefits.

e Chapter 15 provides additional statistics relating to the conditions and performance of the Nation’s
bridges, along with a discussion of the Federal bridge programs.
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Part IV, “Supplemental Analyses of System Components,” builds on the analyses developed in Chapters 2
through 10 by focusing more closely on particular components of the Nation’s highway and transit systems.

e Chapter 16 discusses the conditions, performance, and future investment requirements for the Interstate
System.

e Chapter 17 provides comparable information for the National Highway System (NHS).

e Chapter 18 describes current conditions on the Strategic Highway Network (STRAHNET).
e Chapter 19 analyses the costs and benefits of investments in rail grade crossings.

e Chapter 20 assesses transit systems on Federal lands.

Part V, “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, as well as describing 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.

Highway Data Sources

Highway condition 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.

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.

Bridge Data Sources

Bridge inventory and inspection data are obtained from the National Bridge Inventory (NBI) collected
annually by the Federal Highway Administration. The NBI contains information from all bridges covered
by the National Bridge Inspection Standards (23 CFR 650) located on public roads throughout the United
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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’ evaluation 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
datasets 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 program provides
information needed for planning public transportation services and investment strategies. By supplementing
this information on transit facilities and fleets with additional information collected directly from transit
operators, we are able to provide a more complete picture of the Nation’s transit facilities and equipment in
this report.

Other Data Sources

Other data sources are also used in the special topics and supplemental analyses sections of the report. For
example, some highway safety performance data are drawn from the Fatality Analysis Reporting System
(FARS). The Nationwide Household Travel Survey (NHTS) provides general information on transportation
system users and the nature of their trips. 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 (CES) and

the Vehicle Inventory and Use Survey (VIUS) and merged with other data in FHWA’s Freight Analysis
Framework (FAF).

Investment Requirement Analytical Procedures

The earliest versions of the reports in this combined series relied exclusively on engineering-based estimates
for future investment requirements, 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
overlay to the projection of future investment requirements. These newer tools use benefit-cost analysis

to minimize the combination of capital investment and user costs to achieve different levels of highway
performance.
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The highway investment requirements 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 requirements 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&DP report. Unlike previous
bridge models (and similar to HERS), NBIAS incorporates benefit-cost analysis into the bridge investment
requirement 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
transit investment requirements (or vice versa).

It is important to recognize that, in reality, highway, bridge, and transit investments are not made optimally
to achieve maximum benefit-cost results. Consequently, the HERS, NBIAS, or TERM models may
understate the actual level of investment that would be needed to achieve a particular level of performance.
Note, however, that other factors may cause the models to overestimate investment requirements. For
example, the highway investment requirements analysis does not account for demand management options,
such as congestion pricing. If widely adopted, such strategies would improve the operating efficiency of the
highway system, reducing the level of investment required to achieve a particular level of performance below
the level that would be estimated by HERS.
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This edition of the C&P report is based primarily on data through the year 2002, covering the first 5 years
of the 6 years for which Federal highway and transit funding was authorized by the Transportation Equity
Act for the 21st Century (TEA-21). The trends identified in this report reflect not only more recent data
than the last edition, but also 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 future investment that will
be required to maintain and improve this transportation infrastructure.

While this Highlights section focuses on the TEA-21 period, the report also includes data from other years
and comparisons to other periods (such as the two years since the last edition of the C&P report).

Highlights: Highways and Bridges

Since TEA-21 was enacted, combined investment by all levels of government in highway infrastructure

has increased sharply. Total highway expenditures by Federal, State, and local governments increased by
33.3 percent between 1997 and 2002, to $135.9 billion. This equates to an 18.4 percent increase in constant
dollar terms. Highway capital spending alone rose from $48.4 billion in 1997 to $68.2 billion in 2002,

a 41.0 percent increase. Federal cash expenditures for highway capital purposes increased 56.7 percent
from 1997 to 2002, while State and local capital investment increased by a smaller (though still robust)

rate of 29.7 percent. 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 has 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.

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 preservation” (the resurfacing,
rehabilitation, or reconstruction of existing highway lanes and bridges) increased from 47.6 percent in 1997
to 52.6 percent in 2002. The combined result of the increase in total capital investment and the shift in

the types of improvements being made was a 55.6 percent increase in spending on system preservation,

from $23.0 billion in 1997 to $35.8 billion in 2002. Compared with system expansion projects, system
preservation 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 23.2 percent from $21.5 billion in 1997 to $26.5 billion in 2002.

Physical Conditions Have Improved

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 highway mileage
with “acceptable” ride quality rose from 86.6 percent in 1997 to 87.4 percent in 2002, while the percentage
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of highway mileage with “good” ride quality improved from 42.8 percent to 46.6 percent over the same
period. The improvement has been concentrated on rural roads and higher-order roads in urban areas;
conditions on lower-order urban roads have worsened in some cases.

The percentage of bridges considered deficient dropped from 31.4 percent in 1996 to 27.5 percent in 2002,
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.

Operational Performance Has Declined

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 steadily deteriorated over
the past decade. This is reflected in measures of congestion in all urbanized areas developed for FHWA by
the Texas Transportation Institute (TTI). From 1997 to 2002, the estimated percent of travel occurring
under congested conditions has risen from 27.4 percent to 30.4 percent. Annual hours of traveler delay has
risen from an average of 19.4 hours in 1997 to 23.8 hours in 2002. [Note that these statistics are different
than those found in TTTs annual Urban Mobility Study, which is based on a subset of urbanized areas
weighted towards the most heavily populated areas.]

Future Investment Scenarios

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, 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 2002 levels, based on projections of future highway use. The average
annual investment level for this scenario is projected to be $73.8 billion (in constant 2002 dollars) for 2003
to 2022, which is 8.3 percent more than the $68.2 billion of capital spending in 2002. Note that, if capital
spending were to rise to the Cost to Maintain level, the vast majority of this increase, given current sources
of highway funding, would likely be borne by highway users. Note that this “gap” reflects future investment
requirements stated in constant dollars; additional annual increases in investment would be required 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.

Additional increases in highway capital investment would also 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 $118.9 billion for
2003 to 2022 (stated in constant 2002 dollars). This is 74.3 percent higher than the $68.2 billion of total
capital investment by all levels of government in 2002. Note that this scenario is largely theoretical in
nature, and does not reflect practical considerations such as whether the highway construction industry or
the highway planning process would be capable of absorbing such a large increase in funding within the
20-year analysis period. In particular, the legal and political complexities frequently associated with major
highway capacity projects can significantly extend the time required for their implementation.
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The highway investment analysis procedures used to develop the investment requirements scenarios have
been modified for this edition of the report to reflect the impact that certain types of operational strategies
and Intelligent Transportation Systems (ITS) deployments may have on system performance. Considering
operations strategies and investments, which are considerably less costly in terms of initial outlays than
conventional capacity investments, results in a lower estimate of the amount of investment necessary to
achieve a given level of performance. Any more aggressive and effective deployment of I'TS and other
technologies beyond that which has been modeled in this analysis would be expected to further reduce the
level of future capacity investment required to achieve any specific level of performance.

It is important to recognize that, in reality, highway, bridge, and transit investments are not made optimally
to achieve maximum benefit-cost results. Consequently, the models used for the investment analyses in
this report may understate the actual level of investment that would be needed to achieve a particular

level of performance. Note, however, that other factors may cause the models to overestimate investment
requirements. For example, the highway investment requirements analysis does not account for demand
management options, such as congestion pricing. If widely adopted, such strategies would improve the
operating efficiency of the highway system, reducing the level of investment required to achieve a particular
level of performance below the level that would be estimated by the models.

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 2002 levels in constant dollar terms, 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 requirements in this report suggest that (1) there is substantial room for
cost-beneficial investment in system preservation that would reduce average highway user costs and (2) the
most effective mix of investments at the funding level reflected in the “Cost to Maintain Highways and
Bridges” scenario would include a higher percentage for system preservation than is currently the case.
However, the analyses also suggest that, if funding levels were to be raised significantly, an increasing number
of potential system capacity investments would be among the most cost-beneficial options. Such investments
are generally more expensive than preservation improvements, but proportionally more of them could be
justified at higher funding levels. Thus, 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.

Conclusion

Since the enactment of TEA-21, combined Federal, State, and local investment in highway infrastructure
has increased substantially. This investment led to improved highway and bridge conditions, particularly on
higher-order functional systems. Despite record levels of funding, however, congestion increased throughout
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the country. Analysis of highway and bridge needs and investment requirements suggests that, while
devoting a larger share of investment toward system preservation would be more cost beneficial at current
funding levels, future increases in investment might best be oriented more toward system expansion to
reduce user costs and enhance system performance.

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 2002. Total funding by Federal,
State, and local governments reached its highest level of $26.6 in 2002, a 52.2 percent increase in current
dollars from $17.5 billion in 1997, equal to 40.0 percent increase in constant dollar terms. Federal funding
in current dollars increased by 32.8 percent, from $4.7 billion in 1997 to $6.3 billion in 2002, equal to

a 22.2 percent increase in constant dollar terms. State and local funding in current dollars increased by

59.4 percent, from $12.7 billion in 1997 to $20.3 billion in 2002, equal to a 46.7 percent in increase

in constant dollar terms. Total funding for transit, including system-generated revenues, increased by

40.6 percent from $26.0 billion in 1997 to $36.5 billion in 2002, an increase of 29.3 percent in constant
dollars.

In 2002, total transit agency expenditures for capital investment were $12.3 billion in current dollars,
accounting for 34.9 percent of total transit spending. Federal funds provided $5.0 billion of total transit
agency capital expenditures, State funds provided $1.4 billion, and local funds provided $5.9 billion.
Capital investment funding for transit from the Federal government increased by 20.7 percent from 1997
to 2002, and capital investment funding for transit from State and local sources increased by 108.9 percent
from 1997 to 2002. 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 54.7
percent in 1997 to 47.2 percent in 2000 to 40.6 percent in 2002.

Transit Infrastructure Has Expanded

The significant growth in total capital investment under TEA-21 is reflected in an expansion of the National
transit infrastructure. Between 1997 and 2002, the number of active urban transit vehicles as reported to
the National Transit Database increased by 12.0 percent, from 102,258 to 114,564. Track mileage grew

by 8.1 percent, from 9,922 miles in 1997 to 10,722 miles 2002. The number of stations increased by 6.8
percent, from 2,681 in 1997 to 2,862 in 2002; and the number of urban maintenance facilities increased by
5.5 percent, from 729 in 1997 to 769 in 2002.

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 14.3 percent, from 40.2 billion in 1997 to
45.9 billion in 2002. PMT on nonrail transit (primarily buses) increased by 12.0 percent, from 19.0 billion
in 1997 to 21.3 billion in 2002. PMT on rail increased by 16.5 percent from 21.1 billion in 1997 to 24.6
billion in 2002. The distance traveled by all transit vehicles in revenue service, adjusted for differences in
carrying capacities, increased by 15.7 percent, from 3.6 billion full-capacity bus miles in 1997 to 4.2 billion
equivalent miles in 2002.

Highlights

XXXVIi]



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 3.19 in 2002. Rail vehicle conditions were about the
same, 3.42 in 1997 compared with 3.47 in 2002, although they were somewhat lower in the intervening
years.

Bus facility conditions improved from 3.23 in 2000 to 3.34 in 2002. Average condition is not available for
1997. Sixty-eight percent of bus maintenance facilities were in adequate (3) or better condition in 2002
compared with 71 percent in 2000 and 77 percent in 1997. However, the percent in poor condition fell
from 5 percent to 1 percent, affecting the condition average. Rail facility conditions improved from 3.20
in 2000 to 3.56 in 2002. As with buses, average condition is not available for 1997. Eighty percent of rail
facilities were estimated to be in adequate or better condition in 2002, compared with 64 percent in 2000
and 77 percent in 1997. (These vacillations result from changes in facility deterioration schedules between
1997 and 2000 and asset inventory information collected between 2000 and 2002.) The conditions of
track and structures improved. Changes in the conditions of power systems were mixed depending upon
the specific asset type. The conditions of stations and yards declined. Nonrail stations are, on average, in
better condition than rail stations. The changes in the condition of nonvehicle assets reflect both actual
changes and changes based on new information. Almost half of the nonvehicle transit asset data used by
FTA to estimate conditions has been updated since the last report as a result of information collected by FTA
directly from transit agencies.

Operational Performance, Mixed Results

Vehicle utilization is a measure of service effectiveness and vehicle crowding. Between 1997 and 2000,
vehicle utilization rates increased for commuter rail, heavy rail, light rail and ferry boat and decreased for all
other modes. Vehicle utilization rates for all modes decreased from 2000 to 2002.

Average vehicle speed as experienced by passengers declined from 20.5 miles per hour in 1997 to 19.6 miles
per hour in 2000, increasing to 19.9 miles per hour in 2002. Rail speed declined from 26.1 miles per hour
in 1997 to 24.9 miles in 2000 increasing to 25.3 miles per hour in 2002. Nonrail speed declined from 13.8
miles per hour in 1997 to 13.7 miles per hour in 2000 and 2002.

Future Investment Scenarios

The estimated average annual “Cost to Maintain” transit asset conditions and operating performance is
estimated to be $15.5 billion, 26.8 percent more than 2002 capital spending. Between 45 to 68 percent of
these projected funding requirements are for asset rehabilitation and replacement. Asset rehabilitation and
replacements accounts for a larger portion of total investment requirements if performance is maintained
and a smaller portion if performance is improved. These increased investment requirements reflect an
enlarged transit infrastructure base, new information collected on transit assets from field surveys and data
provided to FTA by transit agencies, updated capital cost estimates, and a downward revision in the average
condition of rail vehicles as a result of improvements to deterioration schedules.

Eighty-seven percent of transit investment requirements are expected to be in urban areas with populations
over 1 million, which is not surprising given that 91.6 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. Vehicles account for the highest proportion, but
less than half, of projected capital outlays for both rail and nonrail modes. Changes in investment needs by
asset type from 2000 to 2002 varied considerably. The most notable change was an increase in the amount
Highlights

XXXIX




needed for stations and a decrease in the amount needed for guideways. These changes principally reflect
new data collected since the last report.

The average annual “Cost to Improve” both the physical condition of transit assets and transit operational
performance to targeted levels by 2022 is estimated to be $24.0 billion in constant dollars, 95.1 percent
higher than transit capital spending of $12.3 billion in 2002. This scenario is an upper limit of the
economically justifiable level of transit investments. The scenario assumes that all assets reach an average
level of 4 by the end of the investment period Eighty-four percent of the additional amount for the “Cost
to Improve,” or $6.6 billion annually, is for performance improvements to increase average operating speeds
as experienced by passengers and lower average vehicle occupancy levels to threshold levels by 2022, by
undertaking investments in systems with slower passenger speeds and higher occupancy rates.

Projected investment requirements are sensitive to forecasts of PMT. The estimated investment requirements
presented in this report are based on an average annual increase in ridership of 1.5 percent, an average of
transit travel forecasts from 76 metropolitan planning organizations (MPOs). The previous report used
projected growth of 1.6 percent per year based on the forecasts of 33 MPOs. The projected rate is above

the actual 0.9 percent average annual rate of growth between 2000 and 2002, but below the actual average
annual growth of 2.7 percent occurring between 1993 and 2002. Transit travel between 2000 and 2002 was
affected by a 0.7 percent average annual decline in passenger miles traveled on heavy rail, reflecting a drop in
New York City ridership following the September 11, 2001 terrorist attacks.

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 2002. Passenger miles
traveled have increased substantially from 1997 to 2002, but more gradually between 2000 and 2002 than
in the preceding 3 years. Vehicle utilization rates for all nonrail modes were lower in 2002 than in 1997;
utilization rates for commuter rail, heavy rail and light rail were higher in 2002 than in 1997. Vehicle speeds
as experienced by passengers declined from 1997 to 2002, but were slightly higher in 2002 than in 2000.
The amount to maintain conditions and performance has increased very slightly since the last report; the
amount to improve conditions and performance has increased by more. The larger increase in the amount
to improve conditions and performance has resulted principally from upward revisions, on average, in rail
capital costs, coupled with a shift in capital investment from bus to rail, assumed by the improve scenario.
Since the last report, FTA has undertaken two major studies updating light and heavy rail capital cost
information.
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CHAPTER 1: Executive Summary

The Role of Highways and Transit

The Nation’s Transportation System

America’s transportation system is the essential
element facilitating the movement of goods and
people within the country. It forms the backbone
of local, regional, national, and international trade,
making most economic activity critically dependent
upon this resource.

The Role of Highway Transportation

The use of private automobiles on the Nation’s
large highway network provides Americans with

a high degree of personal mobility. Automobile
transportation allows people to travel where, when,
and with whom they want. In 2001, 87 percent of
daily trips involved the use of personal vehicles.

Highways are also a key conduit for freight
movement in the United States, accounting for

71 percent of total freight transport by weight (and
80 percent by value) in 1998.

The Role of Transit

Transit plays a vital role in enhancing the
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; it
provides broader transportation choices to people
with cars, as well as reduced travel times and road
congestion in major transportation corridors. It
also facilitates economic growth and development
and supports environmentally sustainable and safe
communities.

Transit is particularly important to people with
limited incomes and without cars, especially older
adults and people with disabilities. Transit enables
them to take advantage of a wider range of job and
educational opportunities, to obtain the health care
that they require, to be more active members of
their communities and to build and maintain social
relationships.

The Complementary Roles of

Highways and Transit

Highways and transit serve distinct but overlapping
markets. Highway and transit investments expand
the travel options available to people. While
highways provide the highest degree of mobility,
transit is essential for those who do not have access
to a private vehicle and is often preferable for
certain types of trips. Highway investments can
also encourage transit usage by improving access to
transit facilities; well-maintained highways improve
the operating efficiency of transit modes that

use highways. Transit can help mitigate highway
congestion by offering an alternative during peak
travel times. (Note that the analytical models used to
develop the investment analyses later in this report
do not quantify the potential for highway or transit
investments to serve as complements or substitutes.)

The Evolving Federal Role in

Surface Transportation

The Federal government has played a key role
throughout the country’s history in shaping the
transportation system. This role has evolved over
time to meet changing needs and priorities.

The Federal-aid highway program is administered
by the States with assistance from the Federal
government. In recent years, Congress has
increased statutory authority for States to assume
certain Federal-aid highway project oversight
responsibilities, where appropriate. FTA works
with grantees eligible or receiving funds for New
Starts capital investment projects to choose the best
projects, and facilitate the most effective design and
implementation.

Highways and transit are closely linked in their
function and funding sources. FHWA and FTA
work closely with each other and 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.

Description of Current System
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CHAPTER 2: Executive Summary

System Characteristics: Highways

There were almost 3.98 million miles of public Percentage of Highway Miles, Lane Miles, and
roads in the United States in 2002. This mileage Vehicle Miles Traveled by Functional System, 2002
was overwhelmingly rural and locally owned. Vehicle
About 3.08 million miles were in rural areas in Lane Miles
2002, or 77 percent of total mileage. The remain- RF“'"ICR°"°I System __ Miles Miles  Traveled
. . . .. ura reas
ing 901,000 miles were in urban communities. Inferstate 0.8% 1.6% 9.89%
There are 591,707 bridges in the United States. Other Principal
Arterials 2.5% 3.1% 9.0%
Numerous trends are changing the extent and use Minor Artericl 3.5% 3.5% 6.2%
i . A Maijor Collector 10.8% 10.4% 7.5%
of the American hlghway network. While total Minor Collector 6.8% 6.5% 2.29
road mileage increased between 1993 and Local 52.9% 50.6% 4.9%
. . o, o, o
2002, total rural mileage has decreased. This Z‘:Z;or:“/lrt‘;':l 77.3%  75.7% 39.4%
has been an ongoing trend, partly reflecting the Interstate 0.3% 0.9% 14.3%
reclassification of Federal roads and the growth of Other Freeway
] ] and Expressway 0.2% 0.5% 6.6%
metropolitan areas throughout the United States. Other Principal
Arterial 1.3% 2.3% 14.3%
In 2002 about 77.5 percent of the highway miles Minor Arterial 2.3% 2.8% 11.9%
were locally owned, States owned 19.5 percent, ﬁ;’cuoeldor 1223’ ]gng’ g%"
. 0 . 0 . 0
and 3.0 percent were owned by the Federal Subtotal Urban 22.7%  24.3%  60.6%
Government. Total 100.0% 100.0% 100.0%

Highway Mileage by Jurisdiction, 2002 In recent years, growth in VMT has exceeded the
increase in highway lane miles. Between 1993

and 2002, lane miles grew by 0.2 percent

121?6% annually, while VMT increased by 2.5 percent
Local Foderal annually. VMT for trucks grew faster between
77.5% 3.0% 2000 and 2002 than did VMT for passenger
vehicles.
Americans traveled nearly 2.9 trillion vehicle miles
in 2002. While highway mileage is mostly rural, a 43
majority of highway travel (over 60 percent) 4.0 ————= ——t
occurred in urban areas in 2002. From 2000 to 3.5
2002, however, rural travel grew at a slightly 30
faster average annual rate (2.8 percent) than urban
travel (2.4 percent). This continues the trend noted | 2 7‘././.
in the 2002 C&P report. In the decade prior to 2.0 - - - -
1993, urban travel growth rates were greater than 1993 1995 1997 2000 2002

rural. Vehicle miles traveled (VMT) nevertheless
increased on every highway functional system from
2000 to 2002.

—&— Total Highway Mileage (millions)
—l— Vehicle Miles Traveled (VMT) (trillions)
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CHAPTER 2: Executive Summary

System Characteristics: Transit

Transit system coverage, capacity, and use in
the United States continued to increase between
2000 and 2002. In 2002, there were 610 transit
operators serving urbanized areas, of which

538 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 2000, the most recent year for
which information is available, there were 1,215
operators serving rural areas; and in spring 2004,

it was estimated that there were 4,836 providers

of special services to older adults and persons with
disabilities receiving Federal Transit Administration

(FTA) funds.

In 2002, transit agencies in urban areas operated
114,564 vehicles, of which 87,295 were in areas

of more than 1 million people. Rail systems com-
prised 10,722 miles of track and 2,862 stations.
There were 769 bus and rail maintenance facilities
in urban areas, compared with 729 in 2000. The
most recent surveys 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 2002, transit systems operated 235.3 billion
directional route miles, of which 225.8 billion were
nonrail and 9.5 billion were rail route miles. Total
route miles increased by 14.2 percent between
2000 and 2002. Nonrail route miles increased by
14.7 percent and rail route miles increased by

2.8 percent during this period.

Transit system capacity, as measured by available
seating and standing capacity, increased by

18.7 percent between 2000 and 2002. Rail
capacity increased by 19.7 percent and nonrail
capacity by 17.7 percent. The capacities of rail

and nonrail modes were similar in 2002, 2.2 and
2.0 billion capacity-equivalent miles, respectively,
for a total of 4.2 billion miles.

Urban Capacity-Equivalent Revenue
Vehicle Miles (Billions)

Billion Miles

4.
> 3.6 3.9 4.0

4.0 3.4 3.5 0
3.5 - : 9 7

3.0

2.5

2.0

1.0 ORail INoanilI:

0.5

0.0 I I 1T T |
1993 1995 1997 1999 2000 2002

2.1 2.2

Transit passenger miles traveled (PMT) increased
by 1.9 percent between 2000 and 2002, from
45.1 billion to 45.9 billion. PMT traveled on
nonrail modes increased from 20.5 billion in 2000
to 21.3 billion in 2002, or by 4.0 percent. PMT on
rail transit modes increased from 45,101 million in
2000 to 45,944 million in 2002. The growth in rail
PMT was affected by a decline in heavy rail PMT
in New York after the September 11 terrorist attacks
destroyed parts of the subway system.

Urban Passenger Transit Miles (Billions)

Billion Miles
50.0 - 45 46
38 40
400 22 20 H 2
20
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30.0

20.0 25 25
18| |20 [* =

10.0 ORail M Nonrail

0.0 I — —
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In 2002, vehicle occupancy was 10.9 persons
compared with 11.3 persons in 2000. Vehicle
occupancy of transit vehicles, adjusted to the
capacity of a bus, fluctuated between 10.6 persons
and 11.3 persons per vehicle between 1993 and
2002.
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CHAPTER 3: Executive Summary

System Conditions: Highway and Bridges

The ride quality of 87.4 percent of the Nation’s
total road mileage was rated “Acceptable” in
2002, up from 86.0 percent in 2000. Ride quality
is defined based on pavement roughness. Pave-
ments with roughness below 170 inches per mile
are considered to have “acceptable” ride quality.
Pavements with “good” ride quality comprised
46.6 percent of total highway mileage in 2002.

Percentage of Pavement Mileage with
Acceptable Ride Quality

Total = Total = Total = Total =  Total =

100.0% 85.0% 86.6% 85.4% 86.0% 87.4%
. 0
80.0%
60.0%

| | || || || || o |

40.0% 143,30 [42.8%| [a710a| [43.2%] 4"

Good Good Good Good Good
20.0%

0.0% T T T T
1995 1997 1999 2000 2002

Pavement ride quality is generally better on higher
functional class roads, and is better in rural areas
(where 94.1 percent of travel is on pavements with
acceptable ride quality) than in urbanized areas.

Percentage of VMT on Pavement with
Acceptable Ride Quality, by Urban Area Size

Total = Total = Total =
100.0% 94.1% 84.4% 79.3%
. (]
80.0% |—
60.0%
Good
40.0% 58.0% Good
Good
20.0% |— 41.6% 34.1% | |
0.0% T T
Rural Areas Small Urban  Urbanized Areas
Areas
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Information on ride quality on the National
Highway System (the basis of the pavement
performance measures in DOT’s Strategic Plan) is

located in Chapter 17.

The number of deficient bridges is widely used by
policymakers to describe bridge quality nation-
wide. Deficient bridges include those characterized
both as structurally deficient (deteriorated condition
and the reduced load-carrying capacity) and as
functionally obsolete (based appraisals of clearance
adequacy, deck geometry, and alignment). Of the
591,707 bridges in the inventory, 162,869

(27.5 percent) were deficient in 2002. Of these,
81,304 (13.7 percent) were classified as structurally
deficient and 81,565 (13.8 percent) were classified
as functionally obsolete.

The percentage of bridges classified as deficient
declined from 28.5 percent in 2000 to 27.5 percent
in 2002. This reduction is mostly due to work done
to correct problems on structurally deficient bridges.
The percentage of functionally obsolete bridges has
not changed significantly.

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

Year 1998 2000 2002
Rural Bridges
Structurally Deficient 17.4% 16.2% 15.1%
Functionally Obsolete 11.4% 11.4% 11.4%
Total Deficiencies 28.8% 27.6% 26.5%
Urban Bridges
Structurally Deficient 11.0% 9.9% 9.2%
Functionally Obsolete 21.5% 22.0% 21.9%
Total Deficiencies 32.5% 31.9% 31.2%
All Bridges
Structurally Deficient 16.0% 14.8% 13.7%
Functionally Obsolete 13.6% 13.8% 13.8%
Total Deficiencies 29.6% 28.5% 27.5%

Other indicators of bridge conditions, including the
traffic carried on deficient bridges and the deck area
on deficient bridges, are described in the body of
Chapter 3 and in Chapter 15.



CHAPTER 3: Executive Summary

System Conditions: Transit

U.S. transit system conditions depend on the
quantity, age, and physical condition of the assets
that make up the Nation’s transit 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 Condition

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 average condition of urban bus vehicles
increased from 3.05 in 2000 to 3.19 in 2002.
The average condition of bus maintenance
facilities increased from 3.23 in 2000 to 3.34 in
2002. In 2002, 68 percent of bus maintenance
facilities were in adequate or better condition.

Condition of Bus Maintenance Facilities, 2002

Poor (1) Excellent (5)
1% %

Good (4)
— %

Substandard
(2)
32%

Adequate
(3)
55%

The average condition of rail vehicles increased
from 3.38 in 2000 to 3.47 in 2002. The average
age of rail vehicles declined from 21.8 years

in 2000 to 20.4 years in 2002. Commuter rail
vehicle conditions have been revised using new
deterioration schedules based on engineering surveys
undertaken in 2002. As a result, the commuter rail
conditions in this edition of the report are about

15 percent lower than those reported in earlier
editions.

Additional data collected by FTA since the last
edition of this report revealed that the percentage of
rail maintenance facilities that are less than

10 years old is higher than previously estimated.
This new information has led to an upward revision
in the condition estimate of rail maintenance
facilities from 3.18 in 2000 to 3.56 in 2002. In
2002, 80 percent of rail maintenance facilities were

estimated to be in adequate or better condition.

Condition of Rail Maintenance Facilities, 2002

Excellent (5)
2%

Poor (1)
18%

Substandard

Adequate (3)
50%

From 2000 to 2002, the conditions of track,
substations, structures and third rail improved.
The conditions of rail yards, overhead wire and
stations declined. Station conditions fell from

3.4 in 2000 to 3.0 in 2002. This decrease was
largely the result of new information collected
directly from transit agencies rather than an actual
change. Rail station conditions are, on average,
considerably lower than bus station conditions.
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CHAPTER 4: Executive Summary

Operational Performance: Highways

Three measures of congestion developed by the
Texas Transportation Institute (TTT) clearly show
con-gestion is getting worse throughout the Nation.
(Note that the values shown in this report are based
on data for all urbanized areas. The values shown
for these same measures in TTI’s annual Urban
Mobility Study are different, since that study is based
on a subset of urbanized areas that is weighted
towards the most heavily populated areas.)

Percent of Travel Under Congested
Conditions:

Percent of Travel Under Congested Conditions is
an indicator of the portion of traffic on freeways
and other principal arterials in an urbanized area
that moves at less than free-flow speeds. Congested
travel increased from 21.1 percent in 1987 to

30.4 percent in 2002. The length of the average
congested period, or “rush hour,” increased from
5.4 to 6.6 hours per day over these 15 years. For
urban areas with populations greater than 3 million,
39.6 percent of daily travel in 2002 occurred under
congested conditions.

Percent of Travel Under Congested Conditions,
1987 Versus 2002

Percent
50 01987
40 2002
30
20
10 Iiﬁ 12.9 18.5

0 :

Less than 500,000 to 1,000,000 to More than
500,000 Pop. 1,000,000 Pop. 3,000,000 Pop. 3,000,000 Pop.

Urbanized Area Size
Percent of Additional Travel Time:

Percent of Additional Travel Time is an indicator of
the additional time required to make a trip during
the congested peak travel period rather than at other
times of the day. In 2002, an average peak period
trip required 37.0 percent more time than the same
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trip under nonpeak, noncongested conditions. In
1987, a 20-minute trip during noncongested periods
required 24.4 minutes under congested conditions.
The same trip in 2002 required 27.4 minutes, or an
additional 3 minutes.

Between 1987 and 2002, the percent of additional
travel time grew fastest in urbanized areas with a
population between 1 million and 3 million.

Percent of Additional Travel Time,
1987 Versus 2002

Percent
28 01987
40 2002 6
30 39
20
6 10
10
o [—HEL 1 E s E ‘
Less than 500,000to 1,000,000 to More than
500,000 Pop. 1,000,000 3,000,000 3,000,000
Pop. Pop. Pop.

Urbanized Area Size

Annual Hours of Traveler Delay:

Annual Hours of Traveler Delay is an indicator
of the total time an individual loses due to
traveling under congested conditions. Cities
with populations between 500,000 and 1 million
experienced the greatest percentage growth in the
average annual delay experienced by drivers, from
5.9 hours in 1987 to 16.5 hours in 2002—an
increase of nearly 180 percent.

Annual Hours of Traveler Delay,
1987 Versus 2002

Hours

40 01987 35.6
W 2002 259 306
20 16.5
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CHAPTER 4: Executive Summary

Operational Performance: Transit

Average operating speed in 2002 was higher than
in 2000, but below its 10-year average. Average
vehicle utilization levels were lower in 2002 than
in 2000, but the utilization of rail vehicle modes
remained high in 2002 relative to the 10-year
averages. Buses had the smallest decline in vehicle
utilization from 2000 to 2002.

Average operating speed is the average speed that a
passenger will travel on transit rather than the pure
operational speed of transit vehicles. In 2002, the
average operating speed for all transit modes was
19.9 miles per hour, up from 19.6 in 2000, but
below the 10-year average of 20.1. The average
speed for rail was 25.3 miles per hour in 2002, up
from 24.9 in 2000, most likely due to a decline in
vehicle utilization and shorter vehicle dwell times.
The average speed of nonrail modes was 13.7 miles
per hour in both 2000 and 2002.

Transit Operating Speeds, 1993-2002

Miles per Hour
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200 Hh—h—h—h—Ah—A—A S —A A
| B B B e B maw man B B |
10.0
—&—Rail —M—Nonrail —&—Totadl
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1993 1995 1997 1999 2001
Year

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.

Vehicle utilization is measured as passenger miles
per vehicle adjusted to reflect differences in the
passenger-carrying capacities of transit vehicles.
Capacity-adjusted vehicle utilization levels in this
edition of the report are based on revised capacity-
equivalent factors, and, with the exception of buses,
are not comparable to utilization levels reported in
earlier editions. The revisions to capacity-equivalent
factors did not affect year-to-year changes in
utilization rates. 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

Utilization
Mode 2000 2002
Heavy Rail 697 675
Commuter Rail 863 831
Light Rail 546 528
Vanpool 577 539
Bus 393 390
Ferryboat 305 294
Trolleybus 257 246
Demand Response 188 178

Passengers by Waiting Times

Percent of Passengers

.09
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40.0%
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CHAPTER 5: Executive Summary

Safety Performance: Highways

The U.S. Department of Transportation has
established the goal of reducing the highway
fatality rate to 1.00 per 100 million VMT by 2008.
Federal safety initiatives intended to support the
achievement of this goal are discussed in

Chapter 11, while this chapter focuses on safety
statistics.

Highway fatalities increased slightly between

1997 (42,013) and 2002 (43,005). Although the
number of fatalities has fallen sharply since 1966,
when Federal legislation first addressed highway
safety, there has been a steady increase in the annual
number of fatalities between 1994 and 2002.

Fatality Rate, 1980-2002

Incidents per 100 Million VMT
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Source: Fatality Analysis Reporting System.

The fatality rate per 100 million VMT dropped
from 1.64 in 1997 to 1.51 in 2002. This drop
coincided with a significant increase in the number
of VMT. Similarly, the fatality rate per 100,000
population was 14.93, a decrease from the 1997
fatality rate of 15.69.

The number of injuries declined from about

3.35 million in 1997 to 2.89 million in 2002. The
injury rate per 100,000 people declined from 1,250
in 1997 to 1,016 in 2002, and the injury rate per
100 million VMT dropped from 131 in 1997 to
102 in 2002.
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Injury Rate, 1988-2002

Injuries per 100 Million VMT
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Source: Fatality Analysis Reporting System.

Alcohol-impaired driving is a serious public safety
problem in the United States. The National
Highway Traffic Safety Administration (NHTSA)
estimates that alcohol was involved in 41 percent

of fatal crashes and 6 percent of all crashes in 2002.
The 17,524 fatalities in 2002 represent an average of
one alcohol-related fatality every 30 minutes.

The number of alcohol-related fatalities dropped
from 17,908 in 1993 to 17,524 in 2002, although
the pattern of alcohol-related fatalities has been
uneven—declining between 1996 and 1999, then
increasing between 1999 and 2002.

Alcohol-Related Fatalities, 1993-2002

1993 1995 1997 1999 2000 2002
17,908 17,732 16,711 16,572 17,380 17,524

Source: Fatality Analysis Reporting System / National Center
for Statistics & Analysis, NHTSA.

The most common types of fatalities are those
related to alcohol-impaired driving, single-vehicle
run-off-the-road crashes, and speeding. There is

a correlation between speeding, age, and alcohol
consumption in fatal crashes. The NHTSA
estimates that in 2002, 27 percent of underage
speeding drivers involved in fatal crashes were
intoxicated, while only 12 percent of underage
nonspeeding drivers involved in fatal crashes were
intoxicated.
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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 statistics on
incidents, injuries, and fatalities reported by transit
agencies for the vehicles they operate directly.
Reportable safety incidents include collisions and
any other type of occurrence (e.g., derailment) that
result in injury or death, or fire 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.
Injuries and fatalities may occur while traveling or
while boarding, alighting, or waiting for a transit
vehicle.

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 2002
incident and injury statistics with those for earlier
years. The definition of fatalities has remained the
same. Fatalities decreased from 292 in 2000 to
282 in 2002, and fell from 0.69 per 100 million
PMT in 2000, to 0.66 per 100 million PMT in
2002.

Transit vehicles that travel on roads have higher
incident and injury rates than those that travel
on fixed guideways. Incidents and injuries, when
adjusted for PMT, are consistently the lowest for
commuter rail and highest for demand response
systems. Buses and demand response vehicles
experienced the greatest fall in reported incidents
and injuries from 2000 to 2002 as a result of the
changes in definitions. While buses historically

have had more incidents per PMT than light rail,
the number of incidents reported by each of these
modes was the same in 2002 under the new higher
incident reporting threshold.

Incidents and Injuries per 100 Million PMT, 2002

No. per 100
Million PMT
250
225
Olncidents
200
Hinjuries 173
150
100
76 76
51 66
50 35 39
- . .
o |1 :

Commuter Rail  Heavy Rail Light Rail Bus Demand

Response

Fatalities, adjusted for PMT, are lowest for buses and
heavy rail systems. Fatality rates for commuter and
light rail have, on average, been higher than fatality
rates for heavy rail. Demand response vehicles have
widely fluctuating fatality rates, well above those for
other types of transit services. There were, however,
no fatalities on demand response vehicles operated
directly by public transit agencies in 2002.

Fatalities per 100 Million PMT, 2000 and 2002

No. per 100
Million PMT
4.00

3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Light Rail  Commuter  Demand

Bus Heavy Rail

Rail Response
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CHAPTER 6: Executive Summary

Finance: Highways

Taken together, all levels of government spent
$135.9 billion for highways in 2002. The Federal
government funded $32.8 billion (24.1 percent).
This figure reflects cash outlays by all Federal
agencies combined for highway-related purposes,
including amounts transferred to State and local
governments for use on highways. States funded
$69.0 billion (50.8 percent). Counties, cities, and
other local government entities funded $34.1 billion
(25.1 percent).

Total highway expenditures by all levels of
government increased 33.3 percent between 1997
and 2002. Highway spending rose faster than
inflation over this period, growing 18.4 percent in
constant dollar terms.

Of the total $135.9 billion spent for highways in
2002, $68.2 billion (50.2 percent) went for capital
outlay. 2001 was the first year since 1975 that this
percentage exceeded 50 percent.

Highway Expenditures by Type, 2002

Maintenance
and Operations

24.4% Administration

7.9%
Highway Patrol
and Safety
8.6%

Capital
Outlay
50.2%

Interest on Debt
4.0%

Bond Retirement
5.0%

Capital outlay grew by 41.0 percent between
1997 and 2002. Federal cash expenditures for
capital purposes rose 56.3 percent, while State and
local capital investment increased by 29.7 percent.

From 1987 to 1997, the portion of total capital
outlay funded by the Federal government varied
within a range of 41 to 46 percent. This share

dropped down to 37.1 percent in 1998, but has

Description of Current System
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subsequently rebounded sharply to 46.1 percent
in 2002, as the full effects of increased investment
levels under the Transportation Equity Act for the
21st Century (TEA-21) have begun to take hold.

State and local governments devoted more than
half of their capital spending to the preservation
of their existing roads and bridges in 2002. All
levels of government spent a combined $35.8 billion
(52.6 percent) of capital funds for system
preservation in 2002; $12.9 billion (18.9 percent)
went for new roads and bridges; $13.6 billion

(19.9 percent) went for adding new lanes to existing
roads; and $5.9 billion (8.6 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—were $100.5 billion in 2002. Of this,
$79.6 billion (79.2 percent) was spent on highways.
This represented 59.1 percent of the total revenues
generated by all levels of government in 2002 for use

on highways.

Revenue Sources for Highways, 2002

Tolls

Motor-Vehicle 4.9%

Taxes

14.0%
General Funds

15.1%
Motor-Fuel

Taxes

40.2%
Bonds
9.5%

Other
16.4%

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. A number of States
have taken legislative action to permit greater use of
public-private partnerships.



CHAPTER 6: Executive Summary

Finance: Transit

In 2002, $36.5 billion was available from all
sources to finance transit capital investments

and operations. Transit funding comes from:
public funds allocated by Federal, State, and local
governments; and system-generated revenues earned
by transit agencies from the provision of transit
services. In 2002, Federal funds accounted for

17 percent of all transit revenue sources, State funds
for 21 percent, local funds for 35 percent, and
system-generated funds for 27 percent.

2002 Transit Revenue Sources
(Billions of Dollars)
Federal

$6.3
17%

System-
Generated
$9.9
27%

Eighty percent of the Federal funds allocated to
transit are from a dedicated portion of the Federal
motor-fuel tax receipts, and 20 percent are from
general revenues. Federal funding for transit
increased from $5.3 billion in 2000 to $6.3 billion
in 2002, and State and local funding increased from
$15.7 billion in 2000 to $20.3 billion in 2002.

In 2002, $12.3 billion, or 34.9 percent of total
available transit funds, was spent on capital
investment. Federal capital funding was

2002 Transit Expenditures (Billions of Dollars)

Vehicle Vehicle
Operating Maintenance
Expenses Expenses

Non-
Vehicle

Maintenance

General

Capital Administrative

Investment

$5.0 billion, or 40.6 percent of total capital
expenditures; State capital funding was $1.4 billion,
or 11.6 percent of total capital expenditures;

and local capital funding was $5.8 billion, or

47.8 percent of total capital expenditures. Between
2000 and 2002, Federal capital funding increased by
17 percent and State and local capital funding by

53 percent.

Sources of Transit Capital Investment Funding,
2000 and 2002 (Millions of Dollars)

$14,000 ’ﬁ B Federal OState Olocal
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In 2002, $4.1 billion, or 33 percent of total capital
expenditures, was for rolling stock; $3.2 billion,

or 26 percent, was for guideway; $2.2 billion, or

18 percent of capital spending, was for facilities; and
$1.0 billion, or 8 percent, was for other capital.

In 2002, $24.2 billion was available for operating
expenses and accounted for 65.1 percent of
total available funds. System-generated revenues
provided $9.9 billion, or 41.0 percent of the total
amount available for operating expenses; local
governments provided $6.9 billion (28.4 percent),
State governments provided $6.1 billion (25.3 per-
cent), and the Federal government provided

$1.3 billion (5.4 percent). Actual operating
expenditures were $22.9 billion, slightly below the
amount available. Vehicle operating expenses were
$11.8 billion, or 51.5 percent of total operating
expenses; vehicle maintenance expenses were

$4.7 billion, or 20.3 percent of total operating
expenses, nonvehicle maintenance expenses were
$2.4 billion, or 10.6 percent of total operating
expenses; and general administrative expenses were
$4.0 billion, or 17.6 percent of total operating
expenses.

Description of Current System
ES-11




PART II: Executive Summary

Investment/Performance Analysis

Chapters 7 through 10 present and analyze estimates
of future capital investment requirements for
highways, bridges, and transit.

The 20-year investment requirement projections
identified in this report are the product of complex
technical analyses that attempt to predict the impact
that alternative levels of future capital investment
may have on the future conditions and performance
of the transportation system.

Separate estimates of investment requirements

for highways, bridges, and transit are generated
independently by separate models and techniques.
Cost to Maintain and Cost to Improve scenarios
are presented for each, but these represent only two
points on a continuum of alternative investment
levels. The Department does not endorse either
of these scenarios as a target level of investment;
and, where practical, supplemental information
has been included to describe the impacts of other
possible investment levels. The highway, bridge,
and transit scenarios are defined differently, based
on the data available for analysis and the analytical
model used.

The Highway Economic Requirements System
(HERS), introduced in the 1995 C&P report,

was used to generate estimates of investment
requirements for highway preservation and highway/
bridge capacity expansion. Recent changes to

HERS are documented in Appendix A.

The National Bridge Investment Analysis System
(NBIAS) was introduced in the 2002 C&P

report, adding economic analysis into the bridge
preservation modeling for the first time. The
NBIAS is described in more detail in Appendix B.

The Transit Economic Requirements Model
(TERM) has been used since the 1997 C&P report
to generate estimates of investment requirements for

transit. The TERM is discussed in Appendix C.

Investment/Performance Analysis
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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 its users 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 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 health or property damage costs).

While the Cost to Maintain and Cost to Improve
scenarios both assume that transportation
improvements are selected for implementation based
solely on their benefit-cost ratios, this is unlikely
to be the case in reality. Other factors influence
Federal, State, and local decisionmaking that

may result in a different outcome. Consequently,
increasing spending to the Cost to Maintain

level would not guarantee that conditions and
performance of the system would actually be
maintained; additional funding could be required to
the extent that some transportation improvements
with lower benefit-cost ratios were implemented
instead of ones with higher benefit-cost ratios.
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 guarantee
that the full estimated benefits of that scenario
would be attained. That result could be achieved
only by modifying Federal program requirements
and State and local government practices to ensure
that no project would be implemented unless its
estimated benefits exceeded its estimated costs.
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Investment/Performance Analysis

These 20-year investment requirement estimates also
reflect the total capital investment required from

all sources—Federal, State, local, and private—to
achieve certain levels of performance. The analyses
do not directly address which revenue sources might
be used to finance the investment required by each
scenario, nor do they identify how much might

be contributed by each level of government. This
report makes no recommendations concerning
future levels of Federal investment.

It is important to recognize that the use of
different revenue mechanisms to support
transportation investments can have an impact on
future investment requirements. For example, if
investment in urban freeways were to be increased
dramatically, more drivers would tend to use

the newly improved routes. However, if fuel

taxes were simultaneously increased to pay for

the improvements, this would raise the cost of
driving generally, causing some marginal trips to
be deterred. If tolls were simultaneously imposed
on urban freeways to pay for the improvements,
this would likely discourage additional trips and
encourage some drivers to switch to non-tolled
routes.

Congestion Pricing—Some of the congestion
problems facing the Nation’s road network can

be traced to imbalances between highway travel
demand and supply, due to the “underpricing”

of highway use. Under normal conditions, each
individual driver’s use of a road will not have an
appreciable effect on the implicit costs (such as
travel time and safety risks) faced by other users. As
traffic volumes rise and a facility becomes congested,
travel times for all users begin to rise, with each
additional vehicle making the situation progressively
worse. However, since individual travelers do not
bear any of these costs that they impose on other
drivers, their individual economically rational
decisions can collectively result in an inefficiently
high level of use of congested facilities.

In an ideal world, users of congested facilities would
be levied charges precisely corresponding to the
economic cost of the delay they impose on one
another. This would reduce peak traffic volumes
(but not necessarily eliminate all congestion delay)
and increase total net benefits to highway users.
While perfectly efficient pricing (which requires
comprehensive knowledge of user demand and the
ability to continuously adjust the fees that motorists
are charged) may not be practical, it would be
possible to make the current system more efficient
through some form of variable road pricing on
selected highways. Significant advances in tolling
technology have reduced both the operating costs
of toll collection and the delays experienced by
users as a result of having to stop or slow down

at collection points. Technology also has made it
possible to charge different toll rates during different
time periods, in some cases even varying the price
dynamically with real-time traffic conditions.

The implications of inefficient pricing for the
highway investment requirements estimated

in this report are difficult to quantify precisely.

The Maximum Economic Investment (Cost to
Improve) scenario reflects all economically efficient
improvements given the current real-world highway
financing structure, reflecting the costs that are
currently borne by highway users. However, if
efficient road pricing were widespread, the required
level of investment would be reduced, with a
stronger impact on capacity investment than on
preservation improvements. Part V of this report
includes a discussion of ongoing research relating
to alternative financing mechanisms that should be
available for use in the 2006 edition of this report.

Uncertainty—As in any modeling process,
simplifying assumptions have been made to make
analysis practical and to meet the limitations of
available data. Chapter 10 examines the sensitivity
of the estimates to changes in some of the key
parameters underlying the analytical models.

Investment/Performance Analysis
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CHAPTER 7: Executive Summary

Capital Investment Requirements: Highway and Bridge

The Cost to Maintain Highways and Bridges
represents the investment required by all levels of
government so that critical indicators of overall
conditions and performance in the year 2022
will match their year 2002 values. For bridge
preservation, it represents the level of investment
required to maintain the existing level of bridge
deficiencies in constant dollar terms. For system
expansion and pavement preservation, it represents
the investment required to prevent average highway
user costs (including travel time costs, vehicle
operating costs, and crash costs) from rising in the
future.

Cost to Maintain Highways and Bridges
Distribution by Improvement Type

System
Expansion

$27.5 Billion -
0 ystem
3”‘ Enhancement
System $6.4 Billion
Preservation 8.6%
$40.0 Billion

54.1%

Agency costs, such as maintenance, and societal
costs, such as emissions, are also considered in the
analysis, but are not included in the calculation of
the maintain user cost performance goal.

The average annual investment required over

the 20-year period 2003-2022 for the Cost to
Maintain Highways and Bridges is projected to
be $73.8 billion. The two investment scenarios
take into account the impact of existing trends

in the deployment of operations strategies and
technologies, including certain types of intelligent
transportation systems investments. This has the
primary effect of reducing the estimated level of
investment required to reach a given performance
target, such as maintaining user costs. As is noted
on the previous page, the investment analyses do
not account for the impact that broader adoption
of congestion pricing could have on delaying or
reducing future investment requirements.

Investment/Performance Analysis
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The Maximum Economic Investment (Cost to
Improve) scenario represents the investment by
all levels of government required to implement
all cost-beneficial improvements on highways
and bridges. The average annual cost of this
scenario is projected to be $118.9 billion. This
level of investment would address the existing
backlog of highway ($398 billion) and bridge

($63 billion) deficiencies, as well as new
deficiencies as they arise during the 20-year period,
when it is cost-beneficial to do so. Note that this
projection implicitly assumes the continuation of
current tax and fee structures. As pointed out on
the preceding page, shifts in financing mechanisms
could impact these results.

System preservation improvements make up
46.9 percent of the Maximum Economic
Investment scenario. This includes all capital
investment aimed at preserving the existing
pavement and bridge infrastructure, such as
resurfacing, rehabilitation, and reconstruction.
This does not include the costs of routine
maintenance.

Investment requirements for system expansion
make up 44.5 percent of the Maximum Economic
Investment scenario. The remaining 8.6 percent
is not directly modeled; this represents the current
share of capital spending on system enhancements
such as safety, traffic control, and environmental
investments.

Maximum Economic Investment
for Highways and Bridges

Distribution by Improvement Type

System

Expansion

$52.9 Billion
44.5% Sysfem
Enhancement
System $10.2 Billion
Preservation
$55.7 Billion 8.6%

46.9%
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Capital Investment Requirements: Transit

Transit capital investment requirements to
maintain conditions and performance and to
improve conditions and performance are

5 percent and 16 percent higher, respectively, than
in the 2002 report, principally as a result of new
information collected on assets and asset prices.
Current estimates are for the period 2003-2022 for
four scenarios. The “Maintain Conditions” scenario
projects the level of capital investment necessary

to maintain current average asset conditions over
the 20-year period, and the “Improve Conditions”
scenario projects the investment necessary to raise
the average condition of each major transit asset
type to at least a level of “good.” The “Maintain
Performance” scenario assumes investment in new
capacity to maintain current vehicle occupancy levels
as transit passenger travel increases, and the
“Improve Performance” scenario assumes that
additional investment will be undertaken to reduce
average vehicle occupancy rates and increase average
vehicle speeds. The “Improve Conditions and
Performance” scenario is an upper limit of the
economically justifiable level of transit investment.

Transit Average Annual Investment Requirements,
2001-2020 and 2003-2022

(Billions of Dollars)

Average Annual Cost

Conditions Performance 2001-2020 2003-2022
2000 Dollars 2002 Dollars
Maintain Maintain $14.8 $15.6
Improve Maintain $16.0 $17.1
Maintain Improve $19.5 $22.5
Improve Improve $20.6 $24.0

Average annual investment requirements are
estimated to be $15.6 billion to maintain
conditions and performance ($14.8 billion in
2000) and $24.0 billion to improve conditions
and performance ($20.6 billion in 2000). Under
the “Maintain” scenario, $10.3 billion annually
would be needed for asset rehabilitation and
replacement and $5.3 billion for asset expansion.
Under the “Improve” scenario, $11.7 billion

would be needed annually for replacement and
rehabilitation, $5.7 billion for asset expansion, and
$6.6 billion for performance improvements.

Annual Cost to Maintain and Improve Conditions
and Performance by Investment Type, 2003-2022

Billions of O Performance Improvements
2002 Dollars M Asset Expansion

$30.0 ORehabilitation and Replacement ]
$25.0
$20.0 [ s6.6
$15.0 g $
$10.0

$5.0 $10.3 $11.7

$0.0 T

Maintain Conditions and  Improve Conditions and
Performance Performance

Vehicles account for the 45 percent of the
investment required to maintain conditions and
performance, $6.9 billion annually, and 39 percent
of the investment needed to improve conditions
and performance, $9.3 billion annually; guideway
elements account for 17 percent of the investment
to maintain conditions and performance,

$2.7 billion annually, and 39 percent of the
investment amount needed to improve conditions
and performance, $4.3 billion annually. Facilities
and stations each account for 10 to 15 percent of
total investment requirements, systems for 7 to

8 percent, and other project costs for 6 to

12 percent.

Average Annual Transit Investment Requirements
by Asset Type, 2003-2022

(Billions of 2002 Dollars)

Maintain Improve
Vehicles $6.9 $9.3
Guideway Elements $2.7 $4.3
Facilities $1.9 $2.3
Stations $1.8 $3.5
Systems $1.3 $1.7
Other Project Costs $0.9 $2.9
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Comparison of Spending and Investment Requirements:
Highway and Bridge

While this report does not recommend any
specific level of investment, a comparison of the
investment requirement scenarios with current and
projected spending levels provides some insights into
the likelihood that the level of performance implied
by the scenarios will be achieved.

2002 Capital Outlay by All Levels of Government
Versus Highway and Bridge Investment Requirements

2002 Capital
Outlay

Cost to
Maintain

Maximum
Economic
Investment

$0.0 $25.0 $50.0 $75.0 $100.0 $125.0

Billions of 2002 Dollars

Federal, State, and local capital expenditures for
highways and bridges totaled $68.2 billion in
2002. Capital outlay by all levels of government
would have to increase by 8.3 percent above
this level to reach the projected $73.8 billion
Cost to Maintain Highways and Bridges level.
The percentage gap is greatest for the highway
pavement preservation component of the Cost

to Maintain. Capital expenditures for bridge
preservation were 21 percent higher than the
estimated annual cost to maintain the current
economic backlog of bridge improvements in
constant dollar terms (though significant progress
remains to be made in reducing the number

of deficient bridges). An increase in highway
capital outlay of 74.3 percent above current
levels would be required to reach the projected
$118.9 billion Maximum Economic Investment
(Cost to Improve Highways and Bridges) level.

Investment/Performance Analysis
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The distribution of funding by investment type
suggested by the investment requirement scenarios
developed using the HERS and NBIAS models
depends on the level of available funding. In 2002,
38.8 percent of highway capital outlay went for
system expansion, including the construction of
new roads and bridges and the widening of existing
facilities.

For the Cost to Maintain Highways and Bridges,
37.2 percent of the projected 20-year investment
requirements is for system expansion, slightly lower
than its share of current capital spending. The
analysis indicates that modest increases in funding
over current levels might best be directed more
toward system preservation than is currently the
case. However, if funding were to rise significantly
above this level, the analysis suggests that even
more cost-beneficial system expansion expenditures
would be found, so that at the Maximum Economic
Investment level, 44.5 percent of total investment
requirements are for system expansion.

Investment Requirements and 2002 Capital
Outlay Distribution by Improvement Type

200&?@5’”"' 52.6% 38.8% 8.6%
Cost to o
8.6%
Maximum
Economic 46.9% 44.5% 8.6%
Investment
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

O System Preservation
B System Expansion

O System Enhancements
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Comparison of Spending and Investment Requirements:
Transit

Transit capital expenditures from Federal, State,

and local governments totaled $12.3 billion in
2002. The annual capital investment necessary

to maintain conditions and performance for the
20 year period from 2003-2022 is estimated to be
$15.6 billion, 27 percent above actual spending
in 2002; and the annual capital investment required
to improve conditions and performance is estimated
to be $24.0 billion, 95 percent above actual 2002
capital spending.

A Comparison of 2002 Capital Investment

Requirements with Average Annual Investment
Requirements (Billions of Dollars)

$ Billions W 2002 Capital Spending
$16.0 —
OMaintain Conditions &
$14.0 — Performance —114.7—1
OlImprove Conditions &
$12.0 |— Performance — —
$10.0 —
9.3
$8.0 8.7 |
$6.0 6.9 —
$4.0 —
$2.O I ]
$0.0
Vehicles Nonvehicle Assets

The difference between estimated requirements and
actual expenditures in this report is smaller than
reported in earlier editions. This decrease reflects
an average annual growth of 16.5 percent in transit
capital investment between 2000 and 2002, with
total capital investment rising from $9.1 billion

in 2000 to $12.3 billion in 2002. It also reflects

a lower projected ridership growth of 1.5 percent
compared with 1.6 percent in the 2002 report and
the application of a more rigorous benefit-cost test.

The annual amount estimated to be required

to maintain the conditions and performance

of the Nation’s transit vehicle assets is $6.9 bil-
lion, 68 percent above actual spending of

$4.1 billion in 2002. To improve conditions and

performance, investment in vehicles would need
to be $9.3 billion, 127 percent above the 2002
investment.

Due to their natural rate of deterioration, the

entire bus fleet and a considerable number of rail
vehicles will need to be replaced at least once during
the period 2003 to 2022. Furthermore, in 2002,
approximately 16,500 bus vehicles and 6,980 rail
vehicles were overage compared with 16,200 bus
vehicles and 6,780 rail vehicles in 2000. In 2002,
68 percent of commuter rail self-propelled passenger
coaches, 36 percent of heavy rail vehicles, and

34 percent of commuter rail passenger coaches were
overage.

The annual amount estimated to be needed to
maintain the conditions and performance of the
Nation’s nonvehicle transit infrastructure is

$8.7 billion, 6 percent above the $8.2 billion
spent in 2002. The annual amount estimated to be
needed to improve the conditions and performance
of the nonvehicle infrastructure is $14.7 billion,

79 percent above actual spending in 2002. In
addition to meeting future needs as these assets
deteriorate, 14 percent of all maintenance facilities,
20 percent of all yards, 6 percent of all substations,
19 percent of all overhead wire, 14 percent of third
rail, 15 percent of track, 9 percent of elevated
structures, 17 percent of underground tunnels, and
56 percent of stations were estimated to be in poor
or substandard condition in 2002.

In addition to the continual replacement of existing
transit assets, annual investment requirements

will need to meet projected passenger growth by
expanding the asset base. The passenger bus fleet
will need to increase by almost 42,000 vehicles from
2002 to 2022, or by about 45 percent, and the rail
fleet will need to increase by nearly 5,000 vehicles,
or by about 26 percent.

Investment/Performance Analysis
ES-17




CHAPTER 9: Executive Summary

Impacts of Investment: Highway and Bridge

Linkage Between Recent Condition and
Performance Trends and Recent Spending
Trends

Spending by all levels of government on system
preservation increased by 56 percent between
1997 and 2002, from $23.0 to $35.8 billion.

This increased investment in roadway and bridge
rehabilitation and resurfacing is reflected in the
improvements in pavement ride quality and
reductions in bridge deficiencies that are described
elsewhere in this report.

Investment in system expansion has also increased,
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.

Impact of Future Investment on Highway
Conditions and Performance

If average annual highway capital investment from
2003 to 2022 reaches the projected $118.9 billion
Maximum Economic Investment level and is
applied in the manner suggested by the analysis,
shifting more investment toward system expansion
to address increasing congestion problems, average
pavement quality is projected to improve by

16.7 percent relative to year 2002 levels.
Improvements in highway operational performance
would cause average delay to decrease by

1.0 percent, while average highway user costs would
decline by 2.1 percent. [Note these delay figures
reflect average delay per vehicle miles traveled
(VMT); total delay would be expected to increase as
total VMT rises over time.]

If all levels of government combined invested at the
Cost To Maintain projected level of $73.8 billion,
and slightly increased the share of investment
devoted to system preservation as suggested by

the analysis, average pavement roughness would

Investment/Performance Analysis
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improve by 6.8 percent, while average delay would
worsen by 6.6 percent. By definition, average
highway user costs would remain at year 2002 levels.

Projected Changes in 2022 Highway Condition

and Performance Measures Compared to 2002
Levels, at Different Possible Funding Levels

—&— Average Pavement Roughness
—>— Average Total User Costs

10.0% —l— Average Delay
5.0%
0.0%
-5.0%
-10.0% \\
-15.0% ~~—g
-20-0% L) L) L}
60.0 80.0 100.0 120.0

Average Annual Investment in Billions of 2002 Dollars

Impact of Investment on Travel Growth

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
requirements in this report are dynamic, in the sense
that they allow feedback between the level of future
investment and future VMT growth.

If highway-user costs are maintained at current
levels as they would be under the Cost to Maintain
scenario, the analysis projects that urban VMT
would grow by an average annual rate of

1.97 percent. If highway-user costs decline, as they
would under the Maximum Economic Investment
scenario, this rate would increase to 2.12 percent per
year.
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Impacts of Investment: Transit

Current capital spending reached its highest
level relative to estimated rehabilitation and
replacement needs in urban areas in 2002
($12.3 billion in spending compared with
$10.3 billion estimated for rehabilitation and
replacement), 19 percent higher. Since 1993,
capital investment in transit assets has been
equal to or slightly higher than the replacement
and rehabilitation levels necessary to maintain
conditions. Rehabilitation and replacement
expenditures are always lower than total capital
investment because a portion of the amount
allocated to capital investment in each year is
invested in new system capacity.

Current Transit Capital Spending Levels Versus

Rehabilitation and Replacement Needs,
1993 - 2002

(Billions of Current Dollars)

Analysis  Current Capital Estimated Replacement and
Year Spending Rehabilitation Needs
1993 $5.7 $5.1
1995 $7.0 $7.0
1997 $7.6 $7.0
2000 $9.1 $9.2
2002 $12.3 $10.3

Based on FTA’s budget history, about half of FTA’s
capital assistance has been allocated to rehabilitation
and replacement expenditures and about half has
gone to asset expansion, i.e., new capacity, which
also contributes to higher average condition levels
through the purchase of new assets.

Funding levels between 2000 and 2002 have been
sufficient to maintain conditions. If the amount
spent is 10 percent lower than the amount estimated
to be needed to maintain conditions in urban areas
($8.72 billion annually instead of $9.69 billion
annually), the average condition of transit assets

is estimated to fall from 3.7 in 2002 to 3.6 in

2022. If this amount is lowered by 30 percent to
$6.78 billion annually, average asset conditions are
estimated to fall to 3.4 in 2022.

Effect of Capital Spending Constraints
on Transit Conditions

Percent of Recommended
Rehabilitation and Replacement
2002 Expenditures to Maintain
Condition Conditions

Asset Type 100% 90% 80% 70%
Guideway Elements 4.3 4.0 3.9 3.9 3.9
Facilities 3.4 3.3 3.1 3.1 3.1
Systems 4.1 4.0 3.8 3.7 3.6
Stations 3.0 3.6 3.6 3.6 2.9
Vehicles 3.4 3.4 3.3 3.1 3.0
All Assets 3.7 3.7 3.6 3.5 3.4

Rehabilitation and Replacement
Expenditure Scenarios ' $9.69 $8.72 $7.75 $6.78

! Excludes rural vehicles and facilities.

Funding levels between 2000 and 2002 have also
been sufficient to maintain performance as measured
by passenger travel time and vehicle occupancy.
TERM estimates that for urban areas $5.3 billion
annually will be needed to maintain current
performance if PMT increases annually at the
projected rate of 1.5 percent, or about 158 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 comprised 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.

TERM estimates that $6.52 billion annually is
required to improve transit performance in urban
areas, $1.65 billion annually for asset expansion

in new rail or BRT service to increase speed and
$4.87 billion annually for asset expansion in new
vehicles to reduce occupancy levels. The average
ridership estimated to result from increasing speed
is 22.2 million passengers annually; the average
annual ridership estimated to result from decreasing
occupancy levels is 36.7 million passengers annually.

Investment/Performance Analysis
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Sensitivity Analysis: Highway and Bridge

The usefulness of any investment requirements
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
estimated Maximum Economic Investment (Cost

to Improve Highways and Bridges) and Cost to
Maintain Highways and Bridges to changes in these
assumptions. [See also “Congestion Pricing” on

page ES-13.]

Operations Improvements

The baseline estimates of future investment
requirements reflect the impacts of existing trends
in the deployment of operations strategies and
intelligent transportation systems technologies on
highway performance. Had such impacts not been
considered, the Cost to Maintain conditions and
performance on highways would have been

3.0 percent higher. If the deployment of operations
improvements were to accelerate significantly

in future years, the projected Cost to Maintain
Highways and Bridges might decrease by

3.3 percent.

Impact of Operations Improvements on
Average Annual Investment Requirements

O Maximum Economic Investment
H Cost to Maintain

Existing Trends

|
No Operations |
Impacts

Aggressive
Deployment

$40 $60 $80 $100

Billions of 2002 Dollars

$120

Value of Time

The value of time in the Highway Economic

Requirements System (HERS) was developed
using a standard methodology adopted by the

Investment/Performance Analysis
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Department, but other values are used inside and
outside the Federal government. Increasing the
value of time by 25 percent would increase the
Maximum Economic Investment level by

7.6 percent. Cutting it by the same margin would
reduce the Maximum Economic Investment level

by 8.4 percent.

Construction Costs

If currently unforeseen circumstances were to cause
future highway construction costs to unexpectedly
rise by 25 percent in constant dollar terms, this
would increase the Maximum Economic Investment
level by 6.6 percent. The increased cost of
individual projects would be partially offset in this
scenario by some projects that would no longer be
cost-beneficial.

Individual Impact of Alternate Assumptions

on the Average Annual Maximum Economic
Investment for Highways and Bridges

Baseline

Improvement Costs: +25%
Value of Time: -25%

Value of Time: +25%
Reliability Premium: Doubled
Reliability Premium: Eliminated

Increasing Truck Shares

Reduce Elasticity Values

$60 $80 $100 $120
Billions of 2002 Dollars

$140

Note:

The impacts of alternative model parameters

and procedures shown above for the Maximum
Economic Investment scenario are more ambiguous
for the Cost to Maintain, as many of these
parameters are used in the calculation of baseline
user costs. By changing these parameters, the target
user cost level being maintained under the scenario
is also changed, so in essence, the definition of what
is being “maintained” would be different.
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Sensitivity Analysis: Transit

Chapter 10 examines the sensitivity of projected
transit investment requirements to variations in
the values of the following exogenously determined
model inputs: 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 the amount of
investment that will be needed by the Nation’s
transit systems to maintain performance (i.e.,
current levels of passenger travel speeds and vehicle
utilization rates) as ridership increases, and to
improve these performance indicators.

The Effect of Variations in PMT Growth on Transit
Annual Investment Requirements

$ Billions O Maintain Conditions and
$30.0 Performance
B Improve Conditions and
$25.0 Performance 6
24.0
$20.0
0
$15.0 8 S
15.4]
$10.0 12.6
10.2
$5.0
$0.0
Baseline Decreased Decreased Increased 50%
(1.60%) 100% (to 0%) 50% (to (to 2.40%)
0.80%)

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

1.5 percent used in this report is a weighted
average of the most recent MPO forecasts
available from 76 of the Nation’s largest
metropolitan areas. Investment requirements in
the 2002 report were based on a projected PMT
growth rate of 1.6 percent, based on projections

from 33 MPOs. (PMT increased at an average
annual rate of 2.7 percent between 1993 and 2002,
and by 0.9 percent between 2000 and 2002.)

Varying the assumed rate of growth in PMT
affects estimated transit investment requirements.
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 12 to
13 percent. Investment requirements decrease
significantly if PMT remains 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
higher capital costs on the cost of projected transit
investment requirements. A 25 percent increase

in capital costs increases the amount necessary to
maintain conditions and performance by 14 percent
and increases the amount necessary to improve
conditions and performance by 9 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 investment requirements, 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 has almost
no effect on projected investment requirements.

Investment/Performance Analysis
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Federal Safety Initiatives

Safety remains the U.S. Department of
Transportation’s (DOT’s) highest priority. The
Federal Highway Administration (FHWA), National
Highway Traffic Safety Administration (NHTSA),
Federal Motor Carrier Safety Administration
(FMCSA) and the Federal Transit Administration
(FTA) are sponsoring a variety of initiatives to
address highway and transit safety issues.

The DOT has established a goal to reduce the
national highway fatality rate from the 2002 level of
1.5 deaths per 100 million vehicle miles traveled to

1.0 deaths per 100 million vehicle miles traveled by
the year 2008.

Major improvements in highway safety require

a comprehensive and coordinated approach that
addresses driver behavior, vehicle design, and the
roadway. Many of the safety-related activities
currently being carried out by DOT are a result

of a national Strategic Highway Safety Plan. This
plan includes 22 emphasis areas and 90 strategies to

improve highway safety.

Rather than adopting a single policy to improve
safety, DOT partners with both the public and
private sectors in using a variety of strategies and
approaches.

The FHWA addresses roadway infrastructure
improvements in three high fatality crash areas
(roadway departure crashes—59 percent of

all fatalities, intersection crashes—21 percent,
pedestrian related crashes—11 percent) by providing
roadway improvement programs and working with
States to implement these programs to prevent
crashes and save lives.

The NHTSA has worked to improve safety through
regulatory action, by implementing Federal laws that
cover safety belt and child safety seat performance
requirements, air bags, and intoxicated driving
standards. These efforts are estimated to have saved
thousands of lives.

Special Topics
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Estimated Number of Lives Saved by Restraint
Systems, 1993 and 2002

Restraint Type 1993 2002
Safety Belts 7,773 14,164
Air Bags 190 2,248
Child Restraints 313 376

Source: Fatality Analysis Reporting System (FARS).

The NHTSA’s public awareness campaigns such
as “Drunk Driving Prevention” and “Click it or
Ticket” have helped shape public opinion on the

critical issues of drunk driving and safety belt use.

The DOT partners with industries and public
interest groups on safety-related issues. Such a
partnership has helped reduce the number of
alcohol-related driving fatalities. The DOT also
works to improve safety through engineering and
technological research.

FMCSA’s enforcement authority extends to
interstate motor carriers and motor coaches.
FMCSA enforcement operations help ensure
compliance with the Federal Motor Carrier Safety
Regulations, and their proven effectiveness in
reducing crashes and fatalities on the highways has
been borne out in the findings of the Roadside
Inspection and Traffic Enforcement Intervention
Model and Compliance Review Impact Assessment

Model.

The FTA has six programs designed to improve the
safety and security of the Nation’s transit systems.
They address modal safety, information sharing and
technical assistance, training education, substance
abuse, security, and data collection and analysis.
Additionally, FTA works to improve safety through
the DOT’s Intelligent Vehicle Initiative.

As part of these programs, FTA demonstrates,
evaluates, and deploys innovative safety
technologies; shares technical guidance; and
issues regulations stating the safety operational
requirements for public transportation systems.
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Operations Strategies

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; identifying recurring
and nonrecurring traffic bottlenecks; 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. [See also “Congestion
Pricing” on page ES-13.]

Without greater attention to operations, travelers
and goods moving on our 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.

Freight

Freight transportation enables economic

activity, and trucking is a key element of freight
transportation. The condition and performance
of the highway system are crucial to the efficiency
and effectiveness of trucking. Recent growth

in truck traffic is placing greater burdens on the
highway system.

The economic vitality of the Nation relies on the
U.S. transportation network. It supports local
businesses, interstate commerce, and international
trade. At the same time, the American public relies
on freight transportation to provide access to goods
and services produced by businesses both here and

abroad.

Although commercial vehicles currently account for
less than 10 percent of all vehicle-miles of travel,
truck traffic is growing faster than passenger
vehicle traffic and is having major effects on
intercity highways. Trucks already account for
more than 30 percent of traffic on about 20 percent
of Interstate System mileage. This share is projected
to significantly increase based on a projection that
the demand for freight transportation will double
over the next 20 years. This growth in trucking is
stimulated by economic growth as well as factors
such as increased demand for just-in-time deliveries,
major reductions in railroad track mileage and
decentralization of business establishments.

Trucking may be seen by the traveling public as

an unwanted competitor for space on congested
highways, but that same public depends on trucking
to meet the logistics needs of businesses and
households. Highway condition and performance,
including congestion, have a significant effect on
the costs and efficiency of trucking. The importance
of freight transportation in general and trucking in
particular is increasingly recognized by agencies at
all levels of government and will be the subject of
extensive analyses and policy considerations in the
years ahead.

Special Topics
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The Importance of Transit

Transit enhances the quality of life of the American
people. It offers basic mobility to people who either
do not own or have access to a car, convenient and
efficient mobility to people who live and work in
densely populated areas where travel by car does
not make sense, and competitive travel times and
reduced road congestion for people traveling to and
from work along major transportation corridors in
large metropolitan areas. Chapter 14 draws on two
surveys of transit riders— The National Household
Travel Survey (NHTY), a national survey, and the
Transit Performance Monitoring System (TPMS)

a snapshot of smaller systems with more transit-
dependent riders.

The NHTS found that 44 percent of nationwide
transit riders come from households without

cars; TPMS found that 70 percent of trips were
made by riders from households without cars.
Getting to and from work accounts for the highest
percentage of transit trips. Transit also is used to
obtain educational, medical, personal business, and
recreational services. The following pie chart shows
shares of mobility, location efficiency, competitive
travel time, and reduced congestion benefits
provided by transit to TPMS riders. In many cases,
trips provide more than one benefit. Transit also
provides environmental and other benefits not
captured by onboard passenger surveys.

The Benefits of Transit

Mobility &
Competitive

Location

Efficiency / Travel Time /
Mobility Reduced
Location 35% Congestion
Efficiency & 23%

Competitive

Travel Time / Competitive

Travel Time /

Reduced
Congestion Reduce'd
11% Congestion
18%
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Bridges

Bridges are critical elements within the highway
transportation network, supporting commerce,
economic vitality, and personal mobility. There are
591,707 bridges over 20 feet in length located on
public roads in the United States, carrying nearly

4 billion vehicles per day. Of this total, 27.5 percent
are classified as structurally deficient or functionally
obsolete. Structural deficiencies result primarily
from deteriorated conditions on the primary
components of a bridge. These structures typically
require significant maintenance and repair to
remain in service. While 13.7 percent of bridges are
structurally deficient, these bridges constitute only
10.0 percent of total bridge deck area and carry only
7.6 percent of bridge traffic. A functionally obsolete
bridge generally is one that no longer meets current
geometric and structural standards for the highway
on which it is located.

Bridge Deficiencies by Numbers, by ADT,
and by Deck Area
O Functionally Obsolete
O Structurally Deficient

30.0%
25.0% -
20.0% 13.8% ||
5 0 19.4% 17.5%
. 0
10.0% -
0,
5.0% 13.7% 7.6% 10.0% |——
0.0%
% by Numbers % by ADT % by Deck Area

Source: National Bridge Inventory.

The Nation’s highway bridges have remained safe
as a result of the development of the National
Bridge Inspection Standards and associated funding
programs of the bridge programs, and progress has
been made in reducing deficiencies. However, with
an ever-aging population of highway structures

and increasing traffic demands, it is important

to examine transportation system preservation
strategies, such as preventative maintenance, and
improved bridge inspection and management
techniques to continue to ensure the safety of the
motoring public and effective stewardship of the
public trust.
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Interstate System

The Interstate System serves as the backbone of
transportation and commerce in the United States.
Interstate route miles increased from 46,675 in 2000
to 46,747 in 2002. About 70.8 percent were in
rural areas, 3.9 percent were in small urban

areas, and 25.3 percent were in urbanized areas. In
2002 the Interstate System included 55,245 bridges,
27,316 rural bridges, and 27,929 urban bridges.

In 2002, Americans traveled approximately

282 billion vehicle miles on rural Interstates,

23 billion vehicle miles on small urban Interstates,
and in excess of 389 billion vehicle miles on urban
Interstates. Interstate vehicle miles traveled (VMT)
grew at an average annual rate of approximately

3.1 percent between 1993 and 2002.

About 26.3 percent of all urban Interstate bridges
were deficient in 2002, and 15.8 percent of all

rural interstate bridges were deficient. In 2002,
97.8 percent of rural Interstate pavements met the
standard for “Acceptable” ride quality, compared to
95.3 percent for Interstates in small urban areas and
91.7 for Interstates in urbanized areas.

To maintain the current level of user costs on
urban Interstates, an average annual investment
level of $10.96 billion would be required. For all
Interstates, an average annual investment in bridge
preservation of $2.13 billion would be required

so that the bridge investment backlog would not
increase above its current level.

The 2002 level of rural and urban Interstate bridge
preservation investment would be adequate to
address the economic backlog of bridge deficiencies
if that level of investment could be sustained.
However, 2002 appears to have been an unusually
high year for rural Interstate capital spending,
especially for rural bridges. On urban Interstates,
significant increases in funding for preservation and
expansion above current levels would be required
to prevent both average physical conditions and
operational performance from becoming degraded.

National Highway System

The National Highway System (NHS) consists of
the most important routes for commerce and trade
in the United States and includes the Interstate
System and the Strategic Highway Network
(STRAHNET), as well as critical intermodal
connectors to passenger and freight facilities. The
NHS includes 84.0 percent of rural other principal
arterials and 87.1 percent of urban other freeways
and expressways. Only 4.1 percent of the Nation’s
total road mileage is on the NHS, but it carries

44.4 percent of the total VMT.

In 2002, 93.7 percent of NHS route miles had
acceptable ride quality, while 90.6 of VMT on the
NHS was on pavements classified as acceptable.
Since 1997, the percent of rural NHS route

miles with acceptable ride quality has risen from
94.5 percent to 97.1 percent. The comparable
percentages for the urban NHS have remained
relatively flat, rising from 83.9 to 84.1 percent.

Between 2000 and 2002, daily vehicle miles
traveled per lane mile grew by 3.0 percent on the
rural NHS and 2.1 percent on the urban NHS.

The 114,587 structures on the NHS constitute
19.4 percent of all bridges in terms of numbers, but
carry 71.0 percent of the total daily traffic volume

serviced by the total bridge inventory. Of the total
NHS bridges, 23.0 percent were deficient in 2002.

Rural NHS average ride quality could be
maintained at 2002 levels at a sustained funding
level of $6.33 billion annually. For the urban NHS,
this would be between $12.82 and $13.42 billion
annually. An average annual investment in bridge
preservation of $3.79 billion would be needed so
the NHS bridge investment backlog would not

increase.

On the urban portion of the NHS, current funding
levels for preservation and expansion can be
expected to provide improved pavement quality, but
a loss in overall operational performance.
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Strategic Highway Network

The Strategic Highway Network (STRAHNET) is

a 62,791-mile system of roads deemed necessary for
emergency mobilization and peacetime movement
of heavy armor, fuel, ammunition, repair parts,
food, and other commodities to support U.S.
military operations. STRAHNET Connectors
(about 1,700 miles) are additional highway routes
linking over 200 important military installations and
ports to STRAHNET. These routes are typically
used when moving personnel and equipment during
a mobilization or deployment.

STRAHNET Mileage, 2002

Interstate 46,749
Non-Interstate 16,042
Total 62,791

Source: Highway Performance Monitoring System

In 2002, 96.1 percent of all mileage in STRAHNET
had a measured pavement roughness that met the
standard for acceptable ride quality on the National
Highway System cited in the FHWA Performance
Plan.

There were 79,852 bridges on STRAHNET in
2002. About 20.6 percent of STRAHNET bridges

were considered deficient.

In 2002, about 70.9 percent of bridges over
STRAHNET routes had vertical clearances greater
than 16 feet, up from 68.6 percent in 1995. This

measure is important because military convoys and

emergency response vehicles need to be able to clear

structures on the STRAHNET system.

Percent of STRAHNET Routes Under Bridges With
Clearance Greater Than 16 Feet, 1995-2002

72
71 1
70 1
69 1
68 1
67 1
66 -

71.0 709
704 08

1995 1996 1997 1998 1999 2000 2001 2002

Source: FY 2003 FHWA Performance Plan.
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Highway-Rail Grade Crossings

An analysis of highway-rail grade crossings on the
Federal-aid highway system by the Federal Railroad
Administration finds that all categories of highway
users could face delay costs of up to $8.8 billion
at grade crossings over the next 20 years. Auto
users could spend 86.5 million more hours delayed
at crossings and truckers could log an additional
10.7 million hours behind closed gates in 2024,
compared with 2004. Bus delay could increase by
8.9 million hours over the next 20 years.

Costs Compared to 2004 Levels for
Different Possible Funding Levels

Percent
Change OTravel Time Costs
8.0 OVehicle Operating Costs -
E Emissions Costs
6.0 [A Safety Costs H
M Total Costs
4.0
2.0
0.0
-2.0
-4.0
-6.0
-8.0
-10.0
100 150 200 250 300 350 400
Average Annual Investment in
Millions of 2004 Dollars

An estimated $250 million annual investment

in grade separation over the next 20 years could
maintain highway user costs at grade crossings

at 2004 levels. A projected annual investment of
$400 million would be sufficient to separate all
grade crossings on the Federal-aid highway system
where estimated highway user costs exceed capital
investment requirements.

These two investment levels are comparable to the
“Maintain User Costs” and “Maximum Economic
Investment” scenarios for highways discussed in
Chapter 7. Some grade separation improvements
also are reflected in the estimates of the “Cost to
Maintain Highways and Bridges” and “Cost to
Improve Highways and Bridges” scenarios presented

in Chapter 7.



CHAPTER 20: Executive Summary

PART V: Executive Summary

Transit on Federal Lands

Federal lands account for approximately 27 percent
of the land area of the United States, principally in
the western part of the country. These lands are
composed of the National Park Service (NPS), the
Bureau of Land Management (BLM), and the U.S.
Fish and Wildlife Service (USFWS), which are part
of the Department of the Interior (DOI), and the
U.S. Forest Service (USES), which is part of the
Department of Agriculture. Transit services are
already in place in more heavily visited Federal land
areas. As it becomes more difficult to expand roads
and parking lots at a reasonable cost and without
harming the environment in these areas, transit
investment could help accommodate increases in
recreational visits to these areas.

In 2004, a joint FTA and FHWA study was
completed, which estimated transit and transit
enhancement investment needs—or alternative
transportation systems (ATS)—on USES lands.
This study was under-taken to expand the results
of 22001 study of ATS needs on DOI lands. The
2004 study identified 30 USFS sites that would
benefit from new or supplemental ATS investments.
Six of these sites are located in Alaska and the rest
in the lower 48 States. The report estimates that,
between 2003 and 2022, these ATS needs will
total approximately $698 million in 2003 dollars
($687 million or $34.35 million per year in 2002
dollars). Seventy-five percent of this investment

is estimated to be required for surface transit,

17 percent for water transit, and 8 percent for
transit enhancements. Twenty-six percent of this
investment will be needed for existing systems and
74 percent for new systems.

Total ATS needs for the 20-year period (2001 to
2020) for DOI lands from the 2001 FTA and
FHWA study were estimated to be $1.71 billion

in 1999 dollars ($1.82 billion in 2002 dollars).
Ninety-one percent of these needs were estimated to
be for the NPS, 7 percent for the USFWS, and

2 percent for the BLM. (See Chapter 27 of the 2002
C&P report.)

Afterword:

A View to the Future
The data and analyses presented in this report
are based on tools and techniques that have been
refined over time, evolving to reflect changing
priorities and incorporating the latest relevant
surface transportation research to the extent
possible. At the same time, there is considerable
room for improvement in our understanding of the
physical conditions, operational performance, and
investment requirements for the Nation’s surface
transportation infrastructure.

This Afterword is intended to discuss the gap
between the current state of knowledge and the
type of information that would be necessary and
desirable to make significant leaps forward in the
comprehensiveness of the C&P report analyses.

In some cases, significant improvements to the
analysis would have to be predicated on changes or
improvements in data collection, recognizing that
such changes would need to be balanced against
the costs of collecting such data. This section also
describes some ongoing research initiatives to bridge

some of the knowledge gaps described.

Highway operational performance is currently
modeled rather than measured, but advances in ITS
technology might make it feasible to collect speed
information directly. Improved data and modeling
would assist analyses of highway and transit physical
conditions, safety issues, and environmental
impacts.

At its core, transportation investment involves
balancing the demand for transportation services
with the supply of those services. Areas in need

of further exploration include the full social costs
of adding capacity, the modeling of transportation
demand, the impact of ITS on increasing effective
capacity, linkages between financing mechanisms
and investment requirements, and the impact of
congestion pricing on bringing demand into closer
balance with supply. Multimodal analysis, lifecycle
cost analysis, and the impacts of investment on
productivity also warrant further study.
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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 highway and transit infrastructure has
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.
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The Role of Highways and Transit

The typical U.S. resident may consciously consider transportation only when he or she faces an obstacle
to his or her safety and mobility: That unexpected accident that delays the single parent in picking up his
or her children from the day care center; the business proposal that is mistakenly delivered a day after the
deadline causing the company to lose 10 percent of its annual profit; the pothole, obscured by a sudden
rainfall, that flattens the commuter’s tire; the transit vehicle that does not adhere to its published schedule
when the jobseeker needs to arrive on time for the interview; or the sad news that the teenage son of a
neighbor has been injured in a car accident.

Such obstacles often present a direct but temporary negative impact on individuals. But transportation,

on the whole, serves as an often-overlooked asset for both individuals and the Nation. America’s
transportation system, despite its imperfections, is the essential element facilitating the movement of goods
and people within the country. It forms the generally unheralded backbone of local, regional, national, and
international trade, making most economic activity critically dependent upon this resource. The Nation’s
urban, intercity, intrastate, and interstate transportation systems bring America’s cities, States, and regions
together, linking farmers and manufacturers to markets, raw material suppliers to processors, businesses to
clients, and tourists to recreational and cultural destinations.

These transportation functions are served by a wide variety of modes. Airways and airports provide rapid,
long-distance transportation services for travelers and freight, such as mail. On the surface, freight moves by
water, rail, highways, and pipelines, while people move by passenger rail, buses, ferries, and private vehicles.

The surface transportation system serving the United States today reflects investment and location decisions
made by both governments and private enterprise since the beginning of the Nation. Early settlement

and transportation patterns were determined primarily by geography, with waterborne and horse-drawn
transportation the dominant modes. Over the years, technological improvements and investments have
greatly expanded both the speed and flexibility of transportation movements, allowing economic activity to
concentrate in cities and spread more freely across the country.

The Role of Highway Transportation

Highways form the backbone of America’s transportation system, connecting all regions and States to one
another. Moving people and goods across this network is critical to meeting the everyday needs of our
Nation’s people. Highway transportation depends on both public and private inputs and investment. In
the United States, most vehicles used on highways are owned and operated by private individuals and firms,
while most highway infrastructure is funded and maintained by the public sector. 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 owned and operated by public agencies, directly or through contracted
private operators. Understanding this dual nature of highway travel is important in understanding how
public policy affects the eflicient use of the highway network.

Highway transportation in the United States plays a significant role in two major areas: providing personal
mobility to households and facilitating freight movement.
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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 (NHTS) found
that the average U.S. household owns or has access to 1.9 personal vehicles. The NHTS also found that
87 percent of daily trips were taken by personal vehicle.

Q. 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. Some of these publications include:

e Financing Federal-aid Highways

http://www.fhwa.dot.gov/reports/finfedhy.htm

e Highway History Web Site

http://www.thwa.dot.gov/infrastructure/history.htm

e America’s Highways 1776-1976

Update to be published by FHWA in early 2006

e Highway Statistics

http://www.fhwa.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

Freight Movement

Highways are the keystone of the U.S. freight transportation system, and the national economy supported by
that system. Trucks carried 71 percent of the 15 billion tons of goods shipped in 1998, and accounted for
about two-thirds the value-added to the economy by all transportation services. 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 will play an increasingly important role as businesses depend increasingly on 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; it provides
broader transportation choices to people with cars, as well as reduced travel times and road congestion
in major transportation corridors. It also facilitates economic growth and development, and supports
environmentally sustainable and safe communities.
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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 to obtain the health care that they require. It also enables
them to be more active members of their communities and to build and maintain social relationships with

family and friends.

Broader Transportation Choices

Many of the people who use transit are choice riders. These people come from households with incomes

sufficient to own a car and use transit because it offers them a more convenient, reliable, and less expensive

transportation alternative. Some live in a densely developed area with highly accessible and frequent transit
service or in a suburb with access to a transit system that offers a cheaper, more comfortable, or more
convenient way of traveling to and from a downtown city center.

Where can | go for more information on

® iransit?

The Federal Transit Administration (FTA)
® produces and sponsors numerous reports
and publications on transit issues. These publications
include:
e Annual Report on New Starts

http://www.fta.dot.gov/library/policy/ns/ns2005/
nscover.htm|

e Statistical Summaries-Grants Assistance
Programs

http://www.fta.dot.gov/transit_data_info/
reports_publications/publications/statistical
summaries/15972_ENG_HTML.htm

e National Transit Summaries and Trends

http://www.ntdprogram.com/NTD/ntdhome.nsf/
Docs/NTDPublications2OpenDocument#

e The Benefits of Transit 2000

http://www.fta.dot.gov/transit_data_info/reports_
publications/reports/transit_benefits 2000/2262
2253 ENG_HTML.htm

e The Transit Performance Monitoring System
http://www.fta.dot.gov/16053 ENG_HTML.htm

o Title 49, United States Code, Section 53, Mass
Transportation

http://www.fta.dot.gov/library/legal/49uscc53.html
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Economic Growth and Development

Private sector development gravitates to location
eflicient areas offering accessible and frequent transit
services. This development in turn leads to increased
employment opportunities and higher property
values. Higher density housing and attractive retail,
entertainment, and business options create thriving
communities in transit corridors.

Environmentally Friendly and Safe
Communities

Transit helps the Nation and communities protect
the environment, conserve energy, and ensure the
safety and security of our citizens. Each trip that
is shifted from a car to a transit vehicle helps to
reduce automotive emissions and meet local air
quality goals. Transit is also available and can be
used to cope with natural or man-made emergency
situations, transporting emergency workers to the
scene, evacuating people from the affected area,
and even serving as temporary shelters and medical
shelters.



Q. Where can | find more information about trends in travel behavior?

The National Household Travel Survey (NHTS) is the nation’s inventory of personal travel, both
® daily and long-distance. 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. The 2001 NHTS report may be found at http://nhts.ornl.gov/2001/
index.shtml. Some findings from the 2001 NHTS include:

e Trip lengths continue to increase. 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 is also on the rise. Since 1990 the average time spent behind the wheel is up
from 49 minutes a day to 61, a 24 percent increase. While congestion has worsened over that period,
some of that additional time was spent in traveling additional miles.

e Transit principally serves those who can access it easily. 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.

e The number of daily trips has remained essentially unchanged in recent years. Average daily
person trips per person grew from 2.0 in 1969 to 4.3 in 1995, with leveling off to 4.1 in 2001. Daily
vehicle trips per driver increased from 2.3 in 1969 to 3.6 in 1995, with a similar leveling off to 3.4 in
2001.

e Trip chaining is a significant consideration. Approximately 20 percent of all workers chain trips
(i.e., make stops, such as child care drop-offs, on their way to and from work). This phenomenon
impacts travel mode, route, and travel time and often dictates departure time.

e Vehicle ownership continues to rise. Between 1983 and 1995, 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.

e A large percentage of transit trips are 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.

e Commuting to work has decreased relative to other trip purposes. 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.

e Walking is still a significant mode of travel. Americans spend 15 percent of their daily travel time
in non-privately-owned vehicle (POV) modes, primarily walking.

e 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.

e Transit is particularly important to people with limited incomes. In 2001, 43 percent of all transit
users lived in households with incomes of less than $20,000.

Chapter 14 includes additional information on transit ridership characteristics drawn from the 2001 NHTS,
and from the Transit Performance Monitoring System based on on-board survey information collected directly
from 30 transit systems.
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The Complementary Roles of
Highways and Transit

Highways and transit serve distinct but overlapping markets in our national transportation system and
complement each other in many ways. For example, bus transit systems rely upon roads to move their
passengers. Transit may serve the basic mobility needs of riders for whom car ownership is not a viable
option, while highways and autos may best meet the needs of residents and firms whose trip patterns are
not readily met by transit. The needs of all citizens are best served by access to both high-quality transit and
high-quality highways.

Investment in highways and transit expands people’s travel choices and allows them to choose what

best meets their needs. 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 lifestyle. Highways provide people with their principal
means of intercity travel and shippers with an
alternative to rail and air and the means to reach the How are tradeoffs and complementarities
majority of final destinations for shipments in the Q

Nation, which are accessible by no other means.

between highway and transit handled in the
investment analyses found in this report?

While the complementary and alternative

nghway investment beneﬁts both transit ® roles that hlghWOYS and transit ploy In our
operations and auto users. Buses, vanpools, and surface transportation system are relatively easy
demand response services typically share roadways to identify, they are much more difficult to quantify

analytically. The investment analyses presented later
in this report are based on separate methodolo-
gies for highways and transit. Multimodal analysis

with private autos and, hence, are affected
by highway pavement and traffic conditions.

Conversely, transit improvements attract private issues, and the challenges that FHWA and FTA face
vehicle drivers, freeing up road capacity. Transit in attempting to develop and integrated approach
can also increase the effectiveness of highways by to modeling transit and highway investments, are

discussed in the Introduction to Part Il and in the

encouraging and supporting carpooling, and as a Afterword found in Part V of this report,

backup mode for riders in both formal and informal
arrangements when carpools don’t meet their needs.

Highway investment encourages transit usage and improves 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. Good accessibility by road near transit stations facilitates transit use. Good highway
access to 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.

The Evolving Federal Role in
Surface Transportation

The success of our transportation network is fundamental to America’s economic growth and well-being,.
Opver the years, from the early postal roads to the highway and transit networks that we have today, America
has demonstrated a long-standing public commitment to transportation. State and local governments

and businesses are full partners in the development and operation of our transportation system, with the
Federal government balancing diverse needs and interests in order to systematically and cohesively address
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transportation concerns affecting the Nation as a whole. 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 through 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 in 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.

In order 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 initiative will accelerate the integration of proven innovations into routine practice
by demonstrating and promoting the use of elevated performance standards, state-of-the-art tools and
technologies, and new business practices in the highway construction process to achieve improved safety,
reduced congestion from construction, improved quality, and faster construction. 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 high-
occupancy toll (HOT) lanes are a few of the initiatives that will expedite project completion, cost savings,
and improve system performance.

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. FHWA also provides leadership in establishing national
standards for 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
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investment projects receiving FTA funds to ensure that they are on time, within budget, and 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 and 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

Exhibir 2-1 summarizes the key findings in this chapter, comparing system and use characteristics data in
this report with the 2000 values shown in the 2002 Conditions and Performance (C&P) Report. Some of
the 2000 values have subsequently been revised, which is reflected in the second column as appropriate. The
third column contains comparable values based on 2002 data.

. Comparison of System and Use Characteristics with Those in the 2002
Exhlblf 2-1 C&P Repoﬂ'

2000 Data
2002 Revised 2002

Statistic C&P Report as of 12/23/04 Data
Percentage of Total Highway Miles Owned by Local Governments 77.4% 77.5%
Percentage of Total Highway Miles Owned by State Governments 19.6% 19.5%
Percentage of Total Highway Miles Owned by the Federal Government 3.0% 3.0%
Local Transit Operators in Urbanized Areas 614 610
Rural and Specialized Transit Service Providers 4,888 6,051
Total Rural Highway Miles (Population under 5,000) 3.09 million 3.08 million
Total Urban Highway Miles (Population equal to or above 5,000) 0.86 million .90 million
Total Highway Miles 3.95 million 3.98 million
Transit Route Miles (Rail) 9,221 9,222 9,484
Transit Route Miles (Nonrail) 163,303 196,858 225,820
Total Transit Route Miles 172,524 206,080 235,304
Total Rural Highway Lane Miles (Population under 5,000) 6.32 million 6.31 million
Total Urban Highway Lane Miles (Population equal to or above 5,000) 1.93 million 2.02 million
Total Highway Lane Miles 8.25 million 8.33 million
Urban Transit Capacity-Equivalent Miles (Rail) 1.87 billion 2.08 billion 2.18 billion
Urban Transit Capacity-Equivalent Miles (Nonrail) 1.90 billion 1.9 1billion 2.03 billion
Urban Transit Capacity-Equivalent Miles (Total) 3.77 billion 3.99 billion 4.21 billion
Vehicle Miles Traveled on Rural Highways (Population under 5,000) 1.09 trillion 1.09 trillion 1.13 trillion
Vehicle Miles Traveled on Urban Highways

(Population equal to or above 5,000) 1.67 trillion 1.67 trillion 1.74 trillion
Vehicle Miles Traveled on All Highways 2.68 trillion 2.76 trillion 2.87 trillion
Transit Passenger Miles (Rail) 24.60 billion 24.6 billion
Transit Passenger Miles (Nonrail) 20.50 billion 21.3 billion
Transit Passenger Miles (Total) 45.10 billion 45.9 billion

There were almost 3.98 million miles of public roads in the United States in 2002, of which nearly

3.08 million miles were in rural areas (rural areas are defined as locations with less than 5,000 residents, and
urban communities are defined as those areas with 5,000 or more people). Local governments controlled
over 77 percent of total highway miles in 2002; States controlled nearly 20 percent; and the Federal
Government owned about 3 percent. Hence, the Nation’s highway system is overwhelmingly rural and
local.
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Is the increase in urban lane mileage

Q ® 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. This process is likely
to continue through 2006 and therefore a continuing
trend of increases in small urban and urbanized
mileage coupled with a decline in rural mileage is
very likely to continue in the next edition of the C&P
report.

Are the 2002 HPMS data cited in this report

fully consistent with those reported in the
Highway Statistics 2002 publication?

A No. The data reflected in this report

® represents the latest available data as of
the date the chapters were written. Certain States
had revised their data following the publication of
the Highway Statistics 2002. 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 website:
http://www.thwa.dot.gov/policy/ohpi/hpms/index.htm

Total highway lane mileage was almost 8.33 million
in 2002. Lane miles have increased at an average
annual rate of about 0.2 percent since 1993, mostly
in urban areas. Urban lane mileage grew to more
than 2.0 million by 2002, while rural lane mileage
decreased slightly, but was still approximately

6.3 million.

The number of vehicle miles traveled (VMT)
between 1993 and 2002 grew by an average of

2.5 percent annually. About 1.1 trillion VMT were
on rural highways, and over 1.7 trillion were on
urban roads. Traffic has increased in metropolitan
areas, but it has also grown in rural areas where
there is increased truck traffic and visits by tourists
to recreation centers.

There are 591,707 bridges in excess of 6 meters

(20 feet) in total length carrying public roads in
the United States. These structures carry nearly

4 billion vehicles daily and, with over 300 million
square meters of total deck area, represent a sizeable
investment. Information on the composition and
conditions of these structures is maintained by the
Federal Highway Administration (FHWA) in the
National Bridge Inventory (NBI) database.

The majority of the bridges are located in rural
areas (77 percent); however, the majority of traffic
(73 percent of the total daily traffic volume) is
carried by the urban structures. In terms of the
total number of structures, 58 percent of the
bridges carry local roadways, either in a rural or
urban setting. Considering the higher functional
classifications, 22 percent of the structures carry
principal arterials, including rural and urban
interstates and other expressways. Bridges carrying
local roadways, however, service less than 5 percent
of the total daily traflic volume; bridges carrying
principal arterials service 78 percent of the daily

traffic. 'Thus, the bridge inventory, like the road network, is predominantly rural and local when considering
numbers of bridges; however, when traffic impact is considered, the importance of bridges in urban areas and
bridges carrying higher functional classifications cannot be understated.
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Responsibility for and ownership of bridges is split primarily between State agencies (47 percent) and local
governments (51 percent). Federal agencies own less than 10,000 bridges nationwide (2 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 system coverage, capacity, and use in the United States continued to increase between 2000 and
2002. In 2002, there were 610 transit operators serving urbanized areas compared with 614 operators in
2000. In 2000, the most recent year for which information is available, there were 1,215 transit operators
serving rural areas and in 2002, there were an estimated 4,836 providers of special service transit services to
the elderly and disabled in both urban and 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.

In 2002, transit agencies in urban areas operated 114,564 vehicles, of which 87,295 were in areas of more
than 1 million people. Rail systems had 10,722 miles of rail track and 2,862 rail stations, compared with
10,572 miles of track and 2,825 stations in 2000. The number of bus and rail maintenance facilities in
urban areas increased from 759 in 2000 to 769 in 2002. 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 2002, transit systems operated 235,304 directional route miles, of which 225,820 were nonrail and 9,484
were rail route miles. Total route miles increased by 14.2 percent in total between 2000 and 2002. Nonrail
route miles increased by 14.7 percent, and rail route miles increased by 2.8 percent.

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

5.6 percent in total between 2000 and 2002. 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 motor bus representing the baseline. The capacity of rail modes
increased by 5.2 percent between 2000 and 2002 in total, and the capacity of nonrail modes by 7.8 percent.
In 2002, 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 2000 and 2002, reflecting New Starts openings and extensions, increasing in total by
16.2 percent.

Transit passenger miles increased by 1.9 percent in total between 2000 and 2002, from 45.1 billion to

45.9 billion. Passenger miles traveled on nonrail modes increased from 20.5 billion in 2000 to 21.3 billion
in 2002, or by total of 4.0 percent. Passenger miles on rail transit modes were unchanged at 24.6 billion.
The lack of growth in aggregate passenger miles traveled on rail transit modes reflects a decrease in heavy rail
ridership, particularly in the New York City and surrounding areas, most likely resulting from the terrorist
attacks on September 11, 2001.

Vehicle occupancy of transit vehicles, adjusted to the capacity of a bus, fluctuated between 10.6 persons and
11.3 persons per vehicle between 1993 and 2002. In 2002, vehicle occupancy was 10.9 persons compared
with 11.3 persons in 2000.
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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.

Over 77 percent of American roads are locally owned, although some intergovernmental agreements may
authorize States to construct and maintain locally owned highways. About 1,050 counties in the United
States have at least 1 mile of public roads owned by the Federal Government. Most of these counties are
in the Western United States. Apache County, Arizona, has the highest percentage of Federal ownership
(80 percent), followed by California’s Siskiyou County and Montana’s Lincoln County (70 percent each).

As Exhibit 2-2 demonstrates, the share of locally owned roads has grown over the past decade. The share of
local public road mileage increased from 75.7 to 77.5 percent between 1993 and 2002. During that same
period, the share of State-owned public road mileage declined slightly, from 19.7 to 19.5 percent.

[ S Highway Mileage by Owner, 1993 and 2002

1993 2002
Federal
4.6%

Federal
3.0%

Source: Highway Performance Monitoring System.
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The dramatic decline in Federally owned public

Why has Federally owned mileage
Q PSR IR RN AR L RIE Rt road mileage noted in the previous C&P report

the last report? has leveled off, and the mileage is actually slightly

) ) higher for 2002 than it was for 2000. Yet, between
A Federally owned mileage in urban areas j
e nearly doubled between 2000 and 1993 and 2002 the share of Federal road mileage

2002. This is a result of an emphasis that FHWA declined from 4.6 to 3.0 percent. Federal road
has placed on complete reporting of Federally mileage reached a peak in 1984, when 7 percent

owned mileage by agencies that are not primarily
transportation oriented. In every case of a large
mileage increase within a State, the data change

of all public roads were owned by the Federal
Government, and had steadily decreased since

results from more accurate reporting of Department then, until reaching the current 3 percent in 1999.
of Defense mileage on military bases within urban As was noted in the previous C&P report, much
areas, rather than from an increase in the mileage of the change occurred as a result of Federal land

or roadways under Federal ownership.

management agencies reclassifying some of their

mileage from public to nonpublic status.

A continuing trend is the increase in urban highway mileage. This is depicted in Exhibir 2-3, which shows
that mileage in small urban areas grew by an average annual rate of 1.3 percent between 1993 and 2002. In
larger urbanized areas with at least 50,000 residents, the annual growth rate was slightly smaller.

[5G Y2l Highway Mileage by Owner and by Size of Area, 1993-2002

Annual Rate
of Change
1993 1995 1997 2000 2002 2002/1993
Rural Areas (under 5,000 in population)
Federal 179,603 170,574 167,368 116,707 117,775 -4.6%
State 660,241 660,666 661,473 663,763 664,814 0.1%
Local 2,257,002 2,259,064 2,280,042 2,308,842 2,295,006 0.2%
Subtotal Rural 3,096,846 3,090,304 3,108,883 3,089,312 3,077,595 -0.1%
Small Urban Areas (5,000-49,999 in population)
Federal 355 494 482 458 980 11.9%
State 27,160 27,442 27,455 27,596 27,639 0.2%
Local 136,538 139,825 143,848 148,094 154,869 1.4%
Subtotal Small Urban Areas 164,053 167,761 171,785 176,148 183,488 1.3%
Urbanized Areas (50,000 or more in population)
Federal 943 982 980 1,026 1,840 7.7%
State 80,747 83,016 83,428 83,944 84,135 0.5%
Local 566,125 574,319 587,426 597,837 632,025 1.2%
Subtotal Urbanized Areas 647,815 658,317 671,834 682,807 718,000 1.1%
Total Highway Miles
Federal 180,901 172,050 168,830 118,191 120,595 -4.4%
State 768,148 771,124 772,356 775,303 776,588 0.1%
Local 2,959,665 2,973,208 3,011,316 3,054,773 3,081,900 0.5%
Total 3,908,714 3,916,382 3,952,502 3,948,267 3,979,083 0.2%
Percent of Total Highway Miles
Federal 4.6% 4.4% 4.3% 3.0% 3.0%
State 19.7% 19.7% 19.5% 19.6% 19.5%
Local 75.7% 75.9% 76.2% 77 .4% 77.5%
Total 100.0% 100.0% 100.0% 100.0% 100.0%

Source: Highway Performance Monitoring System.
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Q o Does the decrease in rural mileage signify roadway abandonment?

A Public road mileage rarely is abandoned. Rural mileage near metropolitan areas is routinely func-
@ tionally reclassified as urban mileage as urban boundaries expand, resulting in a decrease in the
rural mileage without an abandonment of any roadway.

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.
Exhibir 2-4 shows the hierarchy of the HFCS pictorially.

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).

Sl M Highway Functional Classification Hierarchy

All U.S. Roads
I
I I
Rural Urban
I I
I I I I I I
Arterials Collectors Local Arterials Collectors Local
|
Principal Minor Major Minor
Principal Minor
Interstate
Other Prindipal Arterial — Interstate
— Other Freeway and Expressway
— Other Prindpal Arterial

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 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.
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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.

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

In 2002, the rural principal arterial system accounted for about 3.3 percent of total miles in the United
States, but carried 47.6 percent of rural travel, or 18.8 percent of total travel, in the United States. Rural
minor arterials represented 3.5 percent of total U.S. miles while carrying 15.6 percent of rural travel, or
6.2 percent of total travel, in the United States.

In 2002, the urban principal arterial system accounted for 1.8 percent of total miles in the United States.
However, this network carried 58.2 percent of urban travel, or 35.4 percent of total travel, in the United
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States. The urban minor arterial network represented 2.3 percent of total U.S. mileage. This system carried
19.6 percent of urban travel, or 11.9 percent of total travel, in the United States.

Rural major collectors accounted for 10.8 percent of total U.S. miles in 2002. They carried 18.9 percent of
rural travel, or 7.5 percent of total travel, in the United States. The rural minor collector system accounted

for 6.8 percent of total U.S. mileage in 2002. These roads carried 5.5 percent of rural travel, or 2.2 percent
of total travel, in the United States.

In 2002, the urban collector network accounted for 2.2 percent of U.S. road mileage. It carried 8.2 percent
of urban travel, or 4.9 percent of total travel, in the United States.

In 2002, rural local roads represented 52.9 percent of total U.S. road mileage. Local roads carried only

12.3 percent of rural travel, or 4.9 percent of total travel, in the United States. Urban local roads accounted
for 16.2 percent of total U.S. road mileage and 13.9 percent of urban travel, or 8.4 percent of total travel, in
the United States.

Exhibit 2-5 summarizes the percentage of highway miles, lane miles, and VMT stratified by functional
system. The share of mileage on rural highways has decreased slightly since 2000, dropping from

78.2 to 77.3 percent, a trend shown earlier in Exhibit 2-3. The share of lane miles on rural highways also
decreased slightly, from 76.6 to 75.7 percent; however, the share of VMT in rural areas remained constant at
39.4 percent from 2000 to 2002.

e Percentage of Highway Miles, Lane Miles, and VMT by
Exhibit 2-5  ReTN System and by Size of Area, 2002

Functional System Miles Lane Miles VMT
Rural Areas (under 5,000 in population)

Interstate 0.8% 1.6% 9.8%
Other Principal Arterial 2.5% 3.1% 9.0%
Minor Arterial 3.5% 3.5% 6.2%
Maijor Collector 10.8% 10.4% 7.5%
Minor Collector 6.8% 6.5% 2.2%
Local 52.9% 50.6% 4.9%
Subtotal Rural 77.3% 75.7% 39.4%
Small Urban Areas (5,000-49,999 in population)

Interstate 0.0% 0.1% 0.8%
Other Freeway and Expressway 0.0% 0.1% 0.4%
Other Principal Arterial 0.3% 0.5% 2.1%
Minor Arterial 0.5% 0.5% 1.6%
Collector 0.5% 0.5% 0.7%
Local 3.2% 3.0% 1.2%
Subtotal Small Urban Area 4.6% 4.7% 6.7%
Urbanized Areas (50,000 or more in population)

Interstate 0.3% 0.8% 13.6%
Other Freeway and Expressway 0.2% 0.5% 6.3%
Other Principal Arterial 1.0% 1.8% 12.2%
Minor Arterial 1.8% 2.3% 10.3%
Collector 1.7% 1.8% 4.2%
Local 13.0% 12.4% 7.2%
Subtotal Urbanized Areas 18.0% 19.6% 53.9%
Total 100.0% 100.0% 100.0%

Source: Highway Performance Monitoring System.
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The share of urban mileage increased slightly between 2000 and 2002, from 21.8 to 22.6 percent. Urban
lane mileage also increased, from 23.4 to 24.3 percent. Since the percentage of rural travel remained
constant, that of urban travel did perforce, remaining at 60.6 percent from 2000 to 2002.

Exhibit 2-6 shows the total public road route mileage in the United States. In 2002, there were nearly

4 million route miles in the United States. About 77.3 percent of this mileage, or just under 3.1 million
route miles, was in rural areas. The remaining 22.7 percent of route mileage, or 901,913 miles, was in
urban communities. Overall route mileage increased by an average rate of about 0.2 percent between 1993
and 2002. On an average annual basis, mileage decreased by 0.1 percent in rural America and increased by
1.2 percent in metropolitan communities from 1993 to 2002.

hibi Highway Route Miles by Functional System and by Size of Areq,
LU 19932002

Annual Rate

of Change
Functional System 1993 1995 1997 2000 2002 2002/1993
Rural Areas (under 5,000 in population)
Interstate 32,795 32,703 32,919 33,152 33,107 0.1%
Other Principal Arterial 97,127 98,039 98,358 99,023 98,945 0.2%
Minor Arterial 137,755 137,440 137,791 137,863 137,855 0.0%
Maijor Collector 432,993 432,492 433,500 433,926 431,754 0.0%
Minor Collector 282,853 274,750 273,043 272,477 271,371 -0.5%
Local 2,123,895 2,125,054 2,141,111 2,115,293 2,106,725 -0.1%
Subtotal Rural 3,107,418 3,100,478 3,116,722 3,091,733 3,079,757 -0.1%
Small Urban Areas (5,000-49,999 in population)
Interstate 1,694 1,731 1,744 1,794 1,808 0.7%
Other Freeway and Expressway 1,261 1,282 1,253 1,219 1,227 -0.3%
Other Principal Arterial 12,570 12,432 12,477 12,474 12,590 0.0%
Minor Arterial 19,200 19,538 19,635 19,800 19,926 0.4%
Collector 20,973 21,301 21,338 21,535 21,813 0.4%
Local 108,440 111,566 115,420 119,342 126,140 1.7%
Subtotal Small Urban Areas 164,138 167,850 171,867 176,163 183,503 1.2%
Urbanized Areas (50,000 or more in population)
Interstate 11,313 11,569 11,651 11,729 11,832 0.5%
Other Freeway and Expressway 7,656 7,740 7,864 7,977 8,150 0.7%
Other Principal Arterial 40,434 40,622 40,993 41,084 41,090 0.2%
Minor Arterial 68,102 69,475 70,050 70,502 70,996 0.5%
Collector 64,407 66,623 67,312 67,263 68,033 0.6%
Local 456,134 462,537 474,044 484,650 518,309 1.4%
Subtotal Urbanized Areas 648,046 658,566 671,914 683,205 718,410 1.2%
Total Highway Route Miles 3,919,602 3,926,894 3,960,503 3,951,101 3,981,670 0.2%

Source: Highway Performance Monitoring System.

Exhibir 2-7 shows the number of highway lane miles by functional system. In 2002, 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
1993, mostly in urban areas (lane mileage in rural areas having decreased overall by 0.1 percent per year
during the same time period). In small urban areas (those with between 5,000 and 49,999 residents) and in
urbanized areas (those with 50,000 or more residents), lane mileage grew at approximately equal rates, which
was about 1.3 percent annually between 1993 and 2002.
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-~ Highway Lane Miles by Functional System and by Size of Areq,
Exhibit 2-7 1993-2002

Annual Rate
of Change

Functional System 1993 1995 1997 2000 2002 2002/1993
Rural Areas (under 5,000 in population)
Interstate 132,559 132,346 133,573 135,000 135,032 0.2%
Other Principal Arterial 240,714 245,164 248,921 253,586 256,458 0.7%
Minor Arterial 286,860 288,222 288,872 287,750 288,391 0.1%
Maijor Collector 873,988 872,767 875,393 872,672 868,977 -0.1%
Minor Collector 565,705 549,500 546,085 544,954 542,739 -0.5%
Local 4,247,239 4,250,107 4,282,222 4,230,588 4,213,448 -0.1%
Subtotal Rural 6,347,065 6,338,106 6,375,066 6,324,550 6,305,044 -0.1%
Small Urban Areas (5,000-49,999 in population)
Interstate 7,141 7,269 7,365 7,626 7,776 1.0%
Other Freeway and Expressway 4,741 4,828 4,747 4,627 4,685 -0.1%
Other Principal Arterial 36,768 37,135 37,618 37,806 38,275 0.4%
Minor Arterial 42,937 44,390 44,982 45,212 45,682 0.7%
Collector 43,491 43,755 44,216 44,525 45,095 0.4%
Local 216,881 223,132 230,839 238,684 252,279 1.7%
Subtotal Small Urban Areas 351,959 360,509 369,767 378,482 393,793 1.3%
Urbanized Areas (50,000 or more in population)
Interstate 62,754 64,865 65,603 67,020 68,088 0.9%
Other Freeway and Expressway 34,864 35,705 36,655 37,428 38,782 1.2%
Other Principal Arterial 130,769 143,572 146,585 149,224 150,250 1.6%
Minor Arterial 176,130 183,595 185,273 184,199 187,512 0.7%
Collector 136,305 143,517 145,927 145,313 147,020 0.8%
Local 912,267 925,073 948,087 969,300 1,036,619 1.4%
Subtotal Urbanized Areas 1,453,089 1,496,327 1,528,130 1,552,484 1,628,271 1.3%
Total Highway Lane Miles 8,152,113 8,194,942 8,272,963 8,255,516 8,327,108 0.2%

Source: Highway Performance Monitoring System.

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 2.5 percent
between 1993 and 2002. By the end of that period, Americans were traveling almost 2.9 trillion vehicle
miles annually. More than 1.13 trillion vehicle miles were on rural highways, and about 1.74 trillion vehicle
miles were on urban roads.

While highway mileage is mostly rural, a majority of highway travel (over 60 percent) occurred in
urban areas in 2002. Since 1993, however, rural travel has grown at a slightly faster average annual rate
(2.8 percent) than overall urban travel (2.4 percent).
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Exhibit 2-8 Vehicle Miles Traveled (VMT) and Passenger Miles Traveled (PMT),

1993-2002
Annual
(Millions of Miles) Rate of
Change
Functional System 1993 1995 1997 2000 2002 2002/1993
Rural
(under 5,000 in population)
Interstate 209,470 224,705 241,451 269,533 281,461 3.3%
Other Principal
Artferial 203,149 215,988 229,133 249,177 258,009 2.7%
Minor Arterial 148,023 156,253 164,129 172,772 177,139 2.0%
Maijor Collector 185,611 194,420 202,588 210,595 214,463 1.6%
Minor Collector 48,579 50,386 52,809 58,183 62,144 2.8%
Local 102,948 105,819 113,248 127,560 139,892 3.5%
Subtotal Rural 897,779 947,571 1,003,358 1,087,820 1,133,107 2.6%
Small Urban Area
(5,000-49,999 in population)
Interstate 16,297 17,310 18,393 21,059 22,578 3.7%
Other Freeway
and Expressway 8,353 8,854 9,251 9,892 10,442 2.5%
Other Principal
Arterial 51,088 53,202 55,359 58,170 59,490 1.7%
Minor Arterial 36,464 39,270 40,845 43,035 44,566 2.3%
Collector 17,282 18,710 19,749 20,412 21,492 2.5%
Local 25,919 27,970 30,368 33,277 34,241 3.1%
Subtotal Small Urban
Area 155,403 165,317 173,965 185,845 192,808 2.4%
Urbanized Areas
(50,000 or more in population)
Interstate 303,324 327,329 346,376 375,088 389,903 2.8%
Other Freeway
and Expressway 132,344 141,980 151,231 167,833 180,199 3.5%
Other Principal
Arterial 298,558 313,676 332,448 342,249 351,436 1.8%
Minor Arterial 236,815 251,470 263,296 283,078 297,393 2.6%
Collector 96,102 104,453 111,874 116,277 122,129 2.7%
Local 175,917 179,392 176,268 202,220 207,480 1.9%
Subtotal Urbanized
Areas 1,243,060 1,318,300 1,381,495 1,490,819 1,548,540 2.5%
Total VMT 2,296,243 2,431,188 2,558,818 2,764,484 2,874,455 2.5%
Total PMT 3,772,492 3,868,070 4,089,366 4,390,076 4,733,824 2.6%

Source: Highway Performance Monitoring System and National Household Travel Survey.

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.
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12ull iVl Highway Travel by Vehicle Type, 1993-2002
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Source: Highway Statistics, Summary fo 1995, Table VM-201; Highway Statistics, Table VM-1, various years.

Exhibit 2-10 shows that, in rural areas, travel grew the fastest on the interstate among all vehicle types

and, in urban areas, travel grew the fastest regardless of system among single-unit and combination trucks.
Between 1993 and 2002, for example, combination truck traffic grew by 3.7 percent per year on rural
interstates and 4.4 percent per year on urban interstates. Overall, passenger vehicle travel grew by an average
annual rate of 2.4 percent between 1993 and 2002. Single-unit and combination truck travel grew by

3.3 percent per year.

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 on the highway network. ITS uses
advanced technology to improve highway safety and efficiency. The deployment of ITS for operations and
freight management are discussed more fully in Chapters 12 and 13.
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3GV AIVl Highway Travel by System and Vehicle Type, 1993-2002

(Millions of VMT) Annual Rate
Functional System of Change
Vehicle Type 1993 1995 1997 2000 2002 2002/1993
Rural Interstate
PV 168,282 178,973 189,869 214,532 224,375 3.2%
SU 5,982 6,708 7,671 8,236 8,745 4.3%
Combo 32,827 36,643 41,665 44,248 45,633 3.7%
Other Arterial
PV 312,924 330,029 351,313 377,270 389,758 2.5%
SU 11,375 12,980 13,688 13,644 14,606 2.8%
Combo 23,725 24,076 25,505 28,005 27,818 1.8%
Other Rural
PV 302,986 314,158 341,323 366,433 383,724 2.7%
SU 12,510 12,948 13,698 13,722 14,963 2.0%
Combo 11,941 12,676 12,471 12,555 14,090 1.9%
Total Rural
PV 784,192 823,160 882,505 958,235 997,857 2.7%
SU 29,867 32,636 35,057 35,602 38,314 2.8%
Combo 68,493 73,395 79,641 84,808 87,541 2.8%
Urban Interstate
PV 293,045 314,422 331,343 359,592 373,957 2.7%
SU 6,513 7,148 7,906 8,716 9,106 3.8%
Combo 16,183 18,491 20,643 23,465 23,887 4.4%
Other Urban
PV 1,049,710 1,097,161 1,146,289 1,213,109 1,259,859 2.0%
SU 20,403 22,921 23,930 26,182 28,467 3.8%
Combo 18,450 23,565 24,300 26,747 27,215 4.4%
Total Urban
PV 1,342,755 1,411,583 1,477,632 1,572,701 1,633,816 2.2%
SU 26,916 30,069 31,836 34,898 37,573 3.8%
Combo 34,633 42,056 44,943 50,212 51,102 4.4%
Total
PV 2,126,947 2,234,743 2,360,137 2,530,936 2,631,673 2.4%
SU 56,783 62,705 66,893 70,500 75,887 3.3%
Combo 103,126 115,451 124,584 135,020 138,643 3.3%

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, Summary to 1995, Table VM-201; Highway Statistics, Table VM-1, various years.

Exhibit 2-11 describes the deployment of I'TS devices in 78 metropolitan regions, based on a survey by the
FHWA Intelligent Transportation Systems Joint Program Office. More regions are using computer-aided
emergency management vehicles (75 percent) followed by electronic tolling (73 percent in 2002). While
Intelligent Transportation Systems continue to grow in acceptance and use, the number of arterial miles

covered by on-call service patrols remains low at 9 percent in 2002.
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Deployment of Intelligent Transportation Systems (ITS) in 78 Largest
Metropolitan Areas, 1997, 1999, 2000, and 2002

Exhibit 2-11
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Source: "Tracking the Deployment of the Integrated Metropolitan Intelligent Transportation Systems Infrastructure in the USA: FY

2002 Results, April 2004."

Exhibit 2-12 shows the level of ITS deployment in 75 of the nation’s largest metropolitan areas. Progress
has been made in the number of cities with medium or high level ITS. The number of cities with high or
medium level ITS has increased from 36 in 1997 to 57 in 2002.
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3Gl BVl Integrated Metropolitan Deployment Progress
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Source: "Tracking the Deployment of the Integrated Metropolitan Intelligent Transportation Systems Infrastructure in the USA: FY
2002 Results, April 2004."
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Bridge System Characteristics

Bridges by Owner

Exhibir 2-13 shows the number of highway bridges by owner from 1996 to 2002. State and local ownership
includes highway agencies; park, forest, and reservation agencies; toll authorities; and other State or local
agencies, respectively. The vast majority of State and local bridges are owned 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
agencies, such as private entities and railroads.

Q Is information on railroad bridge Ownership percentages have remained relatively
constant over time, as shown in Exhibit 2-13.

e inspections included in the NBI?2

o zznswar;igss ca'rlrylng hl?:hw.o y traffic A simple tabulation of the number of bridges by

y railroads. For instance, a . )
public road that crosses railroad tracks may be ownership does not take into account the traffic
owned by the railroad if built within the railroad carried by the structure or the size of the structure.
right-of-way. Ownership in these cases depends
on the agreements made between the political
jurisdiction and the railroad. There are a small

Exhibit 2-14 compares the ownership percentages
based on the actual number of bridges with

b of reilsedomnes Hghwey Bridees I percentages based on average daily traffic on bridges
excess of 6 meters in total length in the inventory: and bridge deck area, respectively. Bridges owned by
1,016 nationally. Bridges carrying railroads are not State agencies carry significantly higher cumulative

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.

traffic volumes than bridges owned by local agencies.
State-owned bridges also tend to have greater deck
area than locally owned bridges.

G A KM Bridges by Owner, 1996-2002

Number of Bridges by Year

Owner 1996 1998 2000 2002

Federal 6,171 7,748 8,221 9,371
State 273,198 273,897 277,106 280,266
Local 299,078 298,222 298,889 299,354
Private/Railroad 2,378 2,278 2,299 1,502
Unknown/Unclassified 1,037 1,131 415 1,214
Total 581,862 583,276 586,930 591,707

Source: National Bridge Inventory.
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Q How do the bridge ownership percentages

L Percent Bridge Inventory, Traffic,
SULLERIEN J Deck Area by Owner

Bridge Ownership
The maijority of bridges and roadways are (By Percentage of Bridge Inventory)

® owned by State and local agencies. The vast
maijority of roadways, however, are owned by local 457"?;‘;) Federal

agencies. Bridge ownership is nearly equally divided / 1.6%

o COMpare with the road ownership
percentages?

between State ownership and local ownership.
States tend to own larger, higher volume structures,
such as those on Interstates and expressways.
Localities own smaller structures on lower volume

Other
roadways, such as local roads and collectors.

0.5%

° for the maintenance and operation of the Percentage of Traffic Carried
structure? (by Owner)

A Bridge maintenance and operation is the

® responsibility of the owner 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 State
under agreement. This, however, does not transfer 86.6%
ownership and therefore does not negate the
responsibilities of the bridge owners for maintenance
and operation in compliance with Federal and State
requirements.

Q If an agency owns a bridge, is it responsible

Federal
0.2%

Other
0.6%

Percentage of Total Deck Area
(by Owner)

Federal
0.8%

Bridges by Functional
Classification -

Highway functional classifications are maintained with 75.2%
the NBI according to the hierarchy used for highway
systems previously shown. The number of bridges by
functional classification is summarized and compared with
previous years in Exhibit 2-15. Overall percentages of each
functional classification tend to remain relatively constant
over time, although bridges are functionally reclassified as
urban boundaries change.

Other
0.7%

Source: National Bridge Inventory.
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i Number of Bridges by
SULIEN £ tional System, 1996-2002

Functional Classification 1996 1998 2000 2002
Rural

Interstate 28,638 27,530 27,797 27,316
Other Arterial 72,970 73,324 74,796 74,814
Collector 144,246 143,140 143,357 144,101
Local 211,059 210,670 209,415 209,722
Subtotal 456,913 454,664 455,365 455,953
Urban

Interstate 26,596 27,480 27,882 27,929
Other Arterial 59,064 60,901 63,177 65,667
Collector 14,848 14,962 15,038 15,171
Local 24,441 24,962 25,684 26,609
Subtotal 124,949 128,305 131,781 135,376
Total 581,862 582,969 587,146 591,329

Source: National Bridge Inventory.

Exhibir 2-16 gives additional detail on
bridges from the 2002 NBI dataset by
cross tabulating the number of bridges by
owner and functional classification. There
are 378 structures (less than 0.1 percent)
that do not have accurately coded
functional classifications. These bridges
are not included in the 2002 tabulation.
Nearly all of the Interstate bridges are
owned by State agencies (99.3 percent)
with small numbers of Interstate bridges
owned by other agencies, primarily

in urban areas. Likewise, most of the
bridges functionally classified as local
(82.4 percent) are owned by cities,
counties, townships, and other local
agencies.

State agencies own the majority of bridges at the higher functional classifications and also own sizeable
numbers of bridges across all functional classifications. Approximately 125,000 of the 280,000 State-owned
bridges carry principal arterials including Interstates and other freeways and expressways. The remaining
structures carry minor arterials, collectors, and local roadways. Of the nearly 300,000 locally owned
bridges, the majority carry local roadways and collectors (93 percent). The majority of federal bridges

(97 percent) are located in rural areas and carry either local or collector roadways (94 percent).

GBI Bridges by Functional Classification and Owner, 2002

Functional Private/ Other/

Classification State Local Federal Railroad Unclassified All Owners
Rural

Inferstate 27,283 10 18 4 1 27,316
Other Principal

Arterials 34,686 300 55 29 157 35,227
Minor Arterial 36,682 2,414 402 49 40 39,587
Maijor Collector 52,737 41,742 179 85 38 94,781

Minor Collector 16,602 31,423 1,178 89 28 49,320
Local 28,177 173,578 7,255 564 148 209,722
Rural Total 196,167 249,467 9,087 820 412 455,953
Urban

Interstate 27,601 307 2 9 10 27,929
Other Freeway and

Expressway 15,429 970 2 47 396 16,844
Other Principal Arterial 18,785 5,317 17 80 108 24,307
Minor Arterial 11,939 12,288 42 146 101 24,516
Collector 5,086 9,850 20 114 101 15,171

Local 4,956 21,096 195 282 80 26,609
Urban Total 83,796 49,828 278 678 796 135,376
Unclassified 303 59 6 4 6 378
TOTAL 280,266 299,354 9,371 1,502 1,214 591,707

Source: National Bridge Inventory.
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Exhibit 2-17 presents a summary of bridges and traffic carried by rural/urban status. Of all structures,
77.1 percent are located in rural areas. Though only 22.9 percent of the bridges are located in urban areas,
these structures carry three-quarters of all daily traffic.

. Rural and Urban Bridges by Number and
Exhibit 2-17 | Y. Daily Traffic, 2002

0% of Bridges M % of Total Daily Traffic
100.0%
80.0%
77.1%
60.0%
40.0%
0,
20.0% 26.70% 2299
0.0%
Rural Urban

Source: National Bridge Inventory.
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Transit System Characteristics

Transit Services, Jurisdiction, and Use

Prior to 1960, the Federal Government was not focused on public transit issues. But, by the end of the
1950s, it was becoming clear to all levels of government that developing and sustaining transit services

was an important national, as well as local, concern. Studies undertaken by State and local governments

in major cities, including Chicago, Philadelphia, San Francisco, and Washington, highlighted the need for
creating or improving transit facilities and programs. Since the 1960s, the ownership and operation of most
transit systems in the United States have been transferred from private to public hands. This transformation
occurred with the large influx of Federal funding following the passage of the Urban Mass Transportation
Act of 1964, which specified that Federal funds for transit were to be given to local or metropolitan-level
public agencies, and not to private firms or State governments. The Act also required local governments to
contribute local matching funds for the provision of transit services in order to receive Federal aid.

As local governments have come to understand the regional nature of transportation problems, metropolitan
planning organizations have assumed more responsibility for formulating local transit policy. Regional
planning allows local officials to consider the effects of the transportation system on other characteristics

of the urban environment, including land use, the location and creation of employment, and accessibility,
i.e., the ease with which local residents and visitors can reach locations for business, medical, educational,
and recreational purposes. It also allows local decision makers to choose the best way to invest their scarce
transportation resources, including choosing among modes.

Transit operations have increasingly become the subject of State initiatives in the form of financial

support and performance oversight, as well as outright ownership and operation of services. Five states—
Connecticut, Delaware, Maryland, New Jersey, and Rhode Island—own and operate transit systems. Ballot
initiatives dedicating specific taxes to transit were passed in 10 States—Arizona, California, Colorado,

Florida, Michigan, Nevada, Ohio, South Carolina, Utah, and Washington—between 2000 and 2002.

A transit provider can be an independent agency with either an elected or appointed Board of Governors.

It may also be the unit of a regional transportation agency, or a State, county, or city government. Services
may be provided directly or under contract. Transit services must be open to the general public, i.e., to
anyone who pays the proscribed fare. They must also meet accessibility requirements, such as the Americans

with Disabilities Act of 1990 (ADA).

In 2002, there were 610 providers of transit services in both large and small urbanized areas, compared with
614 in 2000. Of these 610 providers, 538 were public agencies. The remaining 72 providers were private
providers under contract to public agencies, private brokerage systems, or agencies in special categories such
as private entities providing dial-a-ride services. In 2000, the most recent year for which information is
available, there were 1,215 operators serving rural areas. In spring 2004, it was estimated that there were
4,836 providers of special services to the elderly and disabled in both urban and rural areas.
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Increases in population coupled with investment in transit infrastructure have led to transit ridership
increases. The total number of miles traveled on transit, or passenger miles traveled (PMT), increased
from 35.1 billion miles in 1980 to 45.9 billion miles in 2002. PMT growth was particularly strong in the
latter half of the 1990s, increasing at an average annual rate of 3.5 percent between 1995 and 2000. By
comparison PMT was virtually the same in 1995 as in 1990 and increased at a much more gradual pace
(1.7 percent on average annually) between 1980 and 1990. The fast growth in transit use in the latter part
of the 1990s most likely resulted from the strong economy and, in part, from the expansion of commuter
benefits, including transit benefits and parking cash-out programs. The introduction of fares cards in New
York City in 1997, which enabled transfers, and the introduction of volume discounts and unlimited-

ride one-day, 7-day, and 30-day passes in New York City in 1999, also very likely contributed to ridership
increases. Nationwide PMT increased in between 2000 and 2001, falling back to 2000 levels in 2002,
reflecting a decrease in ridership in New York City as a result of the terrorist attacks on September 11, 2001.

Transit Fleet and Infrastructure

The Nation’s transit system continues to grow. In 2002, urban transit systems operated 114,564 vehicles,

of which 87,295 were in urbanized areas of more than 1 million people and 27,269 were in urbanized areas
under 1 million. In 2000, the most recent year for which information is available and as reported in the last
edition of this report, there were 19,185 rural vehicles, i.e., vehicles serving rural areas operated by agencies
receiving FTA funds. FTA estimates that there are
currently (2004) 37,720 special service vehicles, of )

which 16,219 were funded by FTA. (No estimate Q. What is demand response?

of special service vehicles is available for 2002.) In

2002, transit providers operated 10,722 miles of Demand response is a transit service com-
track and served 2,862 stations, compared with ® posed of passenger cars, vans, or smalll
10,572 miles of track and 2,825 stations in 2000 buses dispatched directly in response to requests for

service. Demand response vehicles do not operate
over fixed routes or to fixed schedules except on a

Between 2000 and 2002, the number of urban

transit vehicles increased by 7.7 percent, track temporary basis to satisfy a special need. Typically,
mileage grew by 1.4 percent, and the number of the vehicle may be dispatched to pick up several
stations increased by 1.3 percent. There were also passengers at different locations before taking them

to their respective destinations.

769 maintenance facilities in urban areas, compared
with 759 in 2000, an increase of 1.3 percent
[Exhibit 2-18].

System Network (Urban Route Miles)

The number of the Nation’s transit directional route miles is a measure of the coverage or the extensiveness
of the U.S. transit system. Directional route miles are counted for vehicles traveling in a particular direction.
They measure the distance covered by a transit route independent of the number of vehicles that serve that
route. When routes overlap, the mileage is counted separately for each route. Routes may be along fixed
guideways (as in the case of rail modes) or separated bus guideways, or they may share city streets with other
vehicles (as with most bus routes).

In the United States in 2002, there were 235,304 transit directional route miles (route miles), of which
225,820 were provided by bus modes and 9,484 by rail modes. Total route miles increased at an average
annual rate of 2.1 percent between 1993 and 2002 and 6.9 percent between 2000 and 2002.

Changes in total route miles are driven almost exclusively by changes in bus route miles, which, in 2002,
accounted for 96 percent of total route mileage. The National Transit Database (NTD) reports that route
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miles for buses increased rapidly between
2000 and 2002 at an average annual rate of

SUHNPEEE Transit Active Fleet and Infrastructure, 2002

. . . . Areas
.1 percent. Light rail r miles exhibi
7.1 percent Light rail route miles e bited Areas Over  Under
the most rapid growth between 1993 and 1 Million 1 Million' Total
2002, at an average annual rate of 6.7 percent,  [Vehicles
and between 2000 and 2002, at an average Buses 49159 19,259 68,418
anual r . {_-7 b rcent Th r ld in Heavy Rail 10,946 0 10,946
annuat ratc ot /.~ percent. . the rapid pace Light Rail 1,373 84 1,457
growth of light rail route miles reflects new Self-Propelled Commuter Rail 2,383 0 2,383
and extensions to existing New Starts rail Commuter Rail Trailers 2,838 78 2,916
systems that have become operational during Commuicr fil Lememeines e 2 e
. . . . . Vans 13,602 6,165 19,767
this period. Route miles for remaining transit o
des h Iso i d. alth hl Other (including Ferryboats) 6,370 1,615 7,985
modes have also increased, although less Vehicle Subtotal 87,295 27,269 114,564
rapidly. Commuter rail route miles increased  |Rural Service Vehicles 2 0 19,185 19,185
at an average annual rate of 1.8 percent Special Service Vehicles 10,107 27,613 37,720
between 1993 and 2002) and trolleybus route Total Active Vehicles 97,402 74,067 171,469
miles by 1.6 percent. Heavy rail and ferryboat '"f"is"‘:"“"e
. . Track Mileage
route miles each increased at an average annual Heavy Rail 2179 0 2179
rate of 0.9 percent over the same period. Commuter Rail 7,070 283 7,353
Route miles are not collected for demand Light Rail 1,052 61 1,114
.. . . o4
response, vanpool, jitney, and publico services, ~|Cther Rail 23 53 76
. . Total Track Mileage 10,325 397 10,722
since these transit modes do not travel along
. . iy Stati
specific predetermined routes [Exhibit 2-19). anens
Publi i . i h X Heavy Rail 1,017 0 1,017
[Publico is a jitney service that operates in Commutar Rail 1138 = 1156
Puerto Rico. See Q & A on page 2-26.] Light Rail 572 68 640
Other Rail * 36 13 49
o . Total Transit Rail Stati 2,763 99 2,862
Why are directional route miles e '°5"s
higher for nonrail modes than they Maintenance Facilities
e were in previous editions of this Heavy Rail 53 0 53
report? Commuter Rail 62 0 62
Light Rail 27 5 32
A Directional route miles for bus and Ferryboat 6 1 7
® ferryboat services performed under Buses 296 219 516
contract were not included in earlier editions Demand stponse 28 63 91
of this report. These route miles are now Other Rail 3 5 8
included. Total Urban Maintenance Facilities 476 293 769
Rural Maintenance Facilities 2 510 510
Total Maintenance Facilities 476 803 1,279

System Capacity

' Note that all numbers in this column refer to urbanized areas under 1 million
except for rural vehicles, rural maintenance facilities, and special service vehicles.
The numbers for rural vehicles and rural maintenance facilities comprise those that
serve rural areas only. Special service vehicles comprise those that operate in
urbanized areas under 1 million and in rural areas.

The Nation’s transit system’s capacity is
measured with capacity-equivalent vehicle
revenue miles (VRM). Capacity-equivalent

2 .. . .
. Owned by operators receiving funding from FTA as directed by 49USC
VRM are a measure of the distance traveled

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, CTAA,
April 2001.)

® FTA, Fiscal Year Trends Report on the Use of Section 5310 Elderly and Persons
with Disabilities Program Funds, 2002. FTA funded 16,219 of these vehicles.

“* Includes Alaska Railroad which was not reported to the NTD in 2000.

by transit vehicles in revenue service, adjusted
by the passenger-carrying capacity of each
transit vehicle type, with the average passenger-
carrying capacity of buses representing the

baseline % Includes owned and leased facilities; directly operated service only.

Source: National Transit Database.
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[P0 AE B Transit Directional Route Miles, 1993-2002

Average Annual

Rate of Change
2002/ 2002/

1993 1995 1997 1999 2000 2002 1993 2000
Rail 7,888 8,211 8,602 9,170 9,222 9,484 2.1% 1.4%
Commuter Rail ' 5,875 6,162 6,393 6,802 6,802 6,923 1.8% 0.9%
Heavy Rail 1,452 1,458 1,527 1,540 1,558 1,572 0.9% 0.5%
Light Rail 537 568 659 802 834 960 6.7% 7.2%
Other Rail 2 24 24 24 27 29 30 2.5% 1.6%
Nonrail 3 187,215 187,757 185,164 195,984 196,858 225,820 2.1% 7.1%
Bus 186,334 186,856 184,248 195,022 195,884 224,838 2.1% 7.1%
Ferryboat 476 490 496 533 505 513 0.9% 0.8%
Trolleybus 405 412 420 430 469 468 1.6% -0.1%
Total 195,102 195,968 193,766 205,154 206,080 235,304 2.1% 6.9%

Percent Nonrail 96.0% 95.8% 95.6% 95.5% 95.5% 96.0%

! Includes Alaska Rail.
2 Automated guideway, inclined plane, cable car, and monorail.
3 Excludes jitney, publico, and vanpool.

Source: National Transit Database.

VRM, unadjusted by passenger-carrying capacity, are reported in Exhibit 2-20. These numbers are of
interest because they show the actual number of miles traveled by each mode in revenue service. Unadjusted
VRM for each mode are multiplied by a capacity-equivalent factor in order to calculate capacity-equivalent
VRM. Rail’s share of total unadjusted transit VRM remained relatively constant between 1993 and 2002,
ranging between 27 and 28 percent. As subsequent paragraphs will show, the share of VRM on rail modes,
adjusted for capacity equivalency, are considerably higher than the share of VRM on rail modes unadjusted
for capacity equivalency. The share of unadjusted VRM provided by bus services has declined from

61 percent in 1993 to 54 percent in 2002.

15'G1Ti 7271Vl Transit Unadjusted Vehicle Revenue Miles (VRM), 1993-2002

(Millions)
1993 1995 1997 1999 2000 2002
Rail 737 775 811 849 880 925
Commuter Rail ' 203 218 230 243 248 259
Heavy Rail 505 522 540 561 578 603
Light Rail 27 34 40 42 51 60
Other Rail ? 2 2 2 2 2 2
Nonrail 1,855 1,957 2,042 2,257 2,322 2,502
Bus 1,578 1,591 1,606 1,719 1,764 1,864
Demand Response 243 297 350 418 452 525
Ferryboat 2 2 2 2 2 3
Trolleybus 13 13 13 14 14 13
Vanpool 19 22 40 60 62 71
Other Nonrail ® 0 31 31 44 28 26
Total 2,592 2,732 2,853 3,106 3,202 3,427
Percent Rail 28.4% 28.4% 28.4% 27.3% 27.5% 27.0%

! Includes Alaska Rail.
2 Automated guideway, inclined plane, cable car, and monorail.
% Publico and jitney.

Source: National Transit Database.
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The capacity-equivalent factors used in earlier reports
and the resulting capacity-equivalent VRM have been
revised. New capacity-equivalent factors are equal to
the ratio of the average full-seating and full-standing
capacities of vehicles in active revenue service for each
transit mode to the average full-seating and full-
standing capacity of all bus vehicles in active revenue
service as reported by the NTD for each year from
2000 to 2002. For vehicles in service that prohibit
standing, often the case with commuter rail, standing
capacity is assumed to be 0. These revised capacity-
equivalent factors are shown in Exhibit 2-21.

Capacity-equivalent VRM reported in Exhibit 2-22 are based on the new capacity-equivalent factors. In

Exhibit 2-21

Capacity-Equivalent Factors
Mode, Full-Seating and -Standing
Capacities Combined

Base = Average Bus Capacity

Automated Guideway
Alaska Rail

Cable Car
Commuter Rail
Demand Response
Ferryboat

Heavy Rail

Inclined Plane

1.43
0.40
0.87
2.33
0.18
12.05
2.36
0.84

Jitney
Light Rail
Bus
Monorail
Publico
Trolleybus

Vanpool

0.57
2.52
1.00
1.85
0.26
1.46
0.19

Source: National Transit Database.

2002, all transit modes combined provided the equivalent of 4.2 billion miles of bus service loaded to full-
seating and full-standing capacity. Slightly more than half of these capacity-equivalent VRM were provided
by rail modes of service, and slightly less than half by nonrail modes. Total capacity-equivalent VRM
increased at an average annual rate of 2.4 percent between 1993 and 2002 and 2.8 percent between 2000
and 2002. Between 1993 and 2002, capacity-equivalent VRM grew most rapidly for vanpool, at an average

annual rate of 17.9 percent, although vanpool accounts for only a very small percentage of total transit
services. Capacity-equivalent VRM for light rail also grew rapidly, at an average annual rate of 9.3 percent
between 1993 and 2002 and 8.0 percent between 2000 and 2002, reflecting New Starts openings and

extensions. Capacity-equivalent VRM for demand response also exhibited substantial growth, increasing

Exhibit 2-22

Transit Urban Capacity-Equivalent Vehicle Revenue Miles,

1993-2002
Average Annual Rate
(Millions) of Change

2002/ 2002/
1993 1995 1997 1999 2000 2002 1993 2000
Rail 1,736 1,827 1,912 2,013 2,075 2,182 2.6% 2.6%
Commuter Rail ' 474 507 535 567 578 604 2.7% 2.2%
Heavy Rail 1,192 1,231 1,274 1,324 1,365 1,424 2.0% 2.2%
Light Rail 68 85 100 119 130 151 9.3% 8.0%
Other Rail ? 2 2 3 3 3 3 4.9% 3.3%
Nonrail 1,669 1,699 1,728 1,867 1,914 2,030 2.2% 3.0%
Bus 1,578 1,591 1,606 1,719 1,764 1,864 1.9% 2.8%
Demand Response 44 54 63 75 81 95 8.9% 7.7%
Ferryboat 24 23 24 30 30 32 3.2% 4.1%
Trolleybus 19 19 20 20 20 19 0.2% -2.3%
Vanpool 4 4 8 11 12 13 17.9% 7.0%
Other Nonrail ® 0 8 8 11 7 7 -2.6% -3.8%
Total 3,405 3,526 3,640 3,880 3,989 4,213 2.4% 2.8%

Percent Rail 51.0% 51.8% 52.5% 51.9% 52.0% 51.8%

! Includes Alaska Rail.

2 . . .
Automated guideway, inclined plane, cable car, and monorail.

% Jitney and publico. Capacity-equivalent VRM were 16.7 thousand in 1993.

Source: National Transit Database.
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at an average annual rate of 8.9 percent between 1993 and 2002 and 7.7 percent between 2000 and 2002,
as transit agencies continued to fulfill their responsibilities under the ADA. Capacity-equivalent VRM
for bus, commuter rail, and heavy rail, which combined account for the bulk of transit services, increased
more slowly between 1993 and 2002, at average annual rates of 1.9 percent, 2.7 percent, and 2.0 percent,
respectively.

Q . What is a jitney service, and what is a publico service?

A Jitney is composed of passenger cars or vans operating on fixed routes, with some minor deviations.
® Jitney services operate without a fixed schedule or stops and as warranted by demand. There is only
one jitney service in the United States, which has been operating in Long Beach, California, since 1914. A
newspaper reporter coined the name “jitney” because the service charged a jitney or five cents a ride. At that
time, independent operators provided jitney services using a wide range of automobiles. In 1914, the first
ordinance regulating jitney bus traffic was adopted.

Publico is the name of the jitney service that operates in San Juan, Puerto Rico. Publico is composed of pas-
senger vans or small buses operating with fixed routes, but not fixed schedules. Publico vehicles are privately
owned, unsubsidized, but regulated through a public service commission or state or local government. Vehicle
capacities vary from eight to 30 or more passengers. Vehicles may be owned or leased by the operator.

Passenger Travel

As previously mentioned in the beginning of this chapter, PMT, or the total number of miles traveled

by passengers in transit vehicles, measures the Nation’s transit use. Percentage changes in PMT closely
follow percentage changes in unlinked trips. Exhibir 2-23 provides PMT for selected years between

1993 and 2002. PMT increased at an average annual rate of 2.7 percent between 1993 and 2002 and

0.9 percent between 2000 and 2002. PMT on all rail modes combined increased at an average annual rate
of 3.6 percent between 1993 and 2002, more than double the 1.7 percent average annual growth rate on

all nonrail modes combined. Starting from an extremely low level of ridership, PMT on vanpool grew the
mostly rapidly between 1993 and 2002, at an average annual rate of 11.1 percent. PMT on vanpool remains
a tiny fraction of the Nation’s total. PMT on light rail also grew at a fast pace, at an average annual rate of
8.2 percent between 1993 and 2002, as new light rail systems and extensions were opened, but slowed to an
average annual rate of 3.4 percent between 2000 and 2002. PMT on demand response systems also grew
briskly at an average annual rate of 5.9 percent between 1993 and 2002. In addition to serving disabled
persons, demand response services are effective at
meeting ridership demand in sparsely populated
areas where fixed route service does not make

When are vanpools considered to be transit

® service?
economic sense. PMT on commuter rail increased
moderately at an average annual rate of 3.6 percent Vanpools that are operated, owned, or
between 1993 and 2002, but more slowly at ® leased by a public entity are considered
0.5 percent between 2000 and 2002. to be transit. They must comply with transit rules,
including the ADA provisions and be open to the
public.

Description of Current System

2-26




151 Ji 7 2VX M Transit Urban Passenger Miles, 1993-2002

Average Annual Rate
(Millions) of Change

2002/ 2002/

1993 1995 1997 1999 2000 2002 1993 2000

Rail 17,867 19,682 21,138 22,875 24,603 24,616 3.6% 0.0%

Commuter Rail 6,912 8,244 8,037 8,764 9,400 9,500 3.6% 0.5%

Heavy Rail 10,231 10,559 12,056 12,902 13,844 13,663 3.3% -0.7%

Light Rail 704 859 1,024 1,190 1,340 1,432 8.2% 3.4%

Other Rail ' 20 21 21 19 20 20 -0.1% 0.1%

Nonrail 18,354 18,288 19,042 20,404 20,498 21,328 1.7% 2.0%

Bus 17,360 17,024 17,509 18,684 18,807 19,527 1.3% 1.9%

Demand Response 389 397 531 559 588 651 5.9% 5.3%

Ferryboat 240 243 254 295 298 301 2.5% 0.5%

Trolleybus 188 187 189 186 192 188 0.0% -1.1%

Vanpool 177 185 310 413 407 455 11.1% 5.7%

Other Nonrail ? - 252 249 267 205 206 -2.8% 0.1%

Total 36,220 37,971 40,180 43,279 45,101 45,944 2.7% 0.9%
Percent Rail 49.3% 51.8% 52.6% 52.9% 54.6% 53.6%

1 . . .
Automated guideway, inclined plane, cable car, and monorail.

? Jitney and Publico. Ninety-eight percent or more are PMT on Publico. Average annual percentage change is between 1995 and
2002.

Source: National Transit Database.

While PMT on heavy rail also increased moderately at an average annual rate of 3.3 percent between 1993
and 2002, it declined by 0.7 percent on an average annual basis between 2000 and 2002, reflecting a
decrease in ridership in New York City following the terrorist attacks on September 11, 2001. If heavy rail is
excluded, PMT increased at an average annual rate of 1.6 percent between 2000 and 2002. (Note that PMT
on heavy rail increased by 2.4 percent between 2000 and 2001.) Some heavy rail systems, however, had
rapid increases in PMT over the 2000 to 2002 period. PMT on the Los Angeles County Metro increased

at an average annual rate of 48 percent between 2000 and 2002, reflecting the opening of the North
Hollywood extension in 2000. PMT on the Washington Metro Green line increased at an average annual
rate of 21 percent between 2000 and 2002, reflecting the opening of a 6.5-mile extension in January 2001.
Both projects were supported by FTA's New Starts capital investment program.

Q o What affects transit ridership?

Transit ridership is measured by PMT or unlinked passenger trips. PMT for each system by mode are
® calculated as the number of unlinked trips multiplied by an estimate of average trip length. Transit
ridership is higher in densely developed areas with more extensive and frequent service and lower in sprawling
developments where the service is less extensive and frequent.

The largest increases in transit ridership generally come from expanding transit services into areas where there
is significant latent ridership demand. Investments that enhance riders’ comfort levels, such as benches and
shelters at transit stops and walkways with safer pedestrian access, have been found to promote ridership.
Riders are attracted by more frequent service, reduced vehicle crowding and, in some cases, changes in service
routes. However, bus ridership may be adversely affected by road congestion. Special programs targeting
students, human service agency clientele, and tourists can also build ridership as can the reduction of parking
subsidies and provision of transit checks.

A statistical analysis by FTA found a positive relationship between changes in employment and transit use,
and provided an indication that the level of employment was the most important factor affecting transit use.
Research in this area is ongoing, and additional linkages are under examination.
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Vehicle Occupancy
Unadjusted for Vehicle Capacities

Vehicle occupancy, or the average number of passengers that a transit vehicle carries, measures the level of
utilization of the transit infrastructure and compares the level of transit use with the level of transit service.
Exhibir 2-24 shows average unadjusted vehicle occupancies for transit modes on a mode-by-mode basis.
Since the average carrying capacities of the vehicles in each mode are different, differences in these occupancy
rates reflect the size of the vehicle and not the extent to which the vehicle is being utilized. Automated
guideway, inclined plane, cable car, and monorail have been grouped together as other rail and jitney and
Publico as other nonrail.

Average unadjusted vehicle occupancies are not calculated for all rail modes combined or for all nonrail
modes combined because the passenger-carrying capacities of vehicles within each mode are not comparable.
In 2002, on average a commuter rail vehicle carried 37 passengers, a heavy rail vehicle carried 23 passengers,
and a bus carried 11 passengers.

i Unadjusted Vehicle Occupancy
UL SFEN Possengers per Transit Vehicle, 1993-2002

1993 1995 1997 1999 2000 2002
Rail
Commuter Rail ' 34.0 37.9 35.0 36.0 37.9 36.7
Heavy Rail 20.2 20.2 22.3 23.0 23.9 22.6
Light Rail 26.1 25.3 25.7 28.1 26.1 23.9
Other Rail 2 11.8 10.7 9.5 8.7 8.4 8.0
Nonrail
Bus 11.0 10.7 10.9 10.9 10.7 10.5
Demand Response 1.6 1.3 1.5 1.3 1.3 1.2
Ferryboat 118.3 125.3 126.2 119.0 120.1 112.1
Trolleybus 14.4 14.2 14.1 13.7 13.8 14.1
Vanpool 9.2 8.3 7.7 6.9 6.6 6.4
Other Nonrail ° 0.0 8.0 8.1 6.1 7.3 7.9

" Includes Alaska Rail
2 Automated guideway, inclined plane, cable car, and monorail.
® Jitney and publico.

Source: National Transit Database.

Adjusted for Vehicle Capacities

To provide a better indication of actual capacity utilization, vehicle occupancies can be adjusted to reflect
differences in vehicle-carrying capacities among modes by taking the ratio of PMT to capacity-equivalent
VRM. This enables the comparison of vehicle occupancy levels across modes. Adjusted vehicle occupancy
levels are based on capacity-equivalent VRM and provide the average number of people that a mode would
carry if it were operating vehicles equal to the size of the average U.S. bus. Note that these adjusted capacity-
equivalent occupancy levels differ from what were reported in previous editions of this report because

they have been revised to reflect the revisions in capacity-equivalent factors and capacity-equivalent VRM
discussed earlier in this chapter under “System Capacity” on page 2-24. The slight downward adjustment in
the estimates of capacity-adjusted vehicle occupancy levels for rail vehicles has resulted from a slight increase
in the estimated average adjusted capacity of these vehicles [Exhibit 2-25].
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hibi Adjusted Vehicle Occupancy’
Exhibit 2-25 Passengers per Capacity-Equivalent Public Transit Vehicle Mile, 1993-2002

1993 1995 1997 1999 2000 2002
Rail 10.3 10.8 1.1 11.4 11.9 11.3
Commuter Rail ? 14.6 16.2 15.0 15.5 16.3 15.7
Heavy Rail 8.6 8.6 9.5 9.7 10.1 9.6
Light Rail 10.4 10.0 10.2 10.0 10.3 9.5
Other Rail 9.2 8.3 7.3 6.6 6.3 5.9
Nonrail 11.0 10.8 11.0 10.9 10.7 10.5
Bus 11.0 10.7 10.9 10.9 10.7 10.5
Demand Response 8.9 7.4 8.4 7.4 7.2 6.9
Ferry Boat 9.8 10.4 10.5 9.9 10.0 9.3
Trolley Bus 9.9 9.7 9.7 9.4 9.4 9.7
Vanpool 48.6 43.6 40.7 36.3 34.7 33.9
Other Nonrail - 30.8 31.0 23.3 28.0 30.3
Total 10.6 10.8 11.0 11.2 11.3 10.9

! Recalculated since the last report based on new capacity-equivalent factors in Exhibit 2-21.
2 Includes Alaska Rail.
% Automated guideway, inclined plane, cable car, and monorail.

* Jitney and publico.

Source: National Transit Database.

Between 1993 and 2002, adjusted vehicle occupancy levels remained relatively constant. The adjusted
vehicle occupancy for all modes combined was 10.9 passengers in 2002, compared with a high of

11.3 passengers in 2000 and a low of 10.6 passengers in 1993. These occupancy levels show that on average
transit vehicles were operating at a capacity equivalent to 11 persons per bus.

Adjusted vehicle occupancy levels for all rail modes combined was 11.3 passengers in 2002, and ranged
from a high of 15.7 passengers for commuter rail to a low of 5.9 passengers for other rail modes (automated
guideway, inclined plane, cable car, and monorail). The higher adjusted vehicle occupancy level for
commuter rail reflects the fact that many commuter rail systems do not allow passengers to stand so that the
capacity of commuter rail vehicles is lower in relationship to the capacity of bus vehicles than if standing on
all commuter rail systems were allowed. Adjusted vehicle occupancy levels for heavy rail and light rail in
2002 were 9.6 passengers and 9.5 passengers, respectively, slightly lower than in the immediately preceding
years.

In 2002, adjusted vehicle occupancy for all nonrail vehicles combined was 10.5 passengers. Vanpool had the
highest adjusted vehicle occupancy level in 2002 (33.9 passengers) and demand response systems the lowest
(6.9 passengers). Transit agencies are not mandated to provide vanpool services. These services are likely to
be made available only when higher occupancy levels are assured. Alternatively, demand response vehicles
are generally used either to provide services to the elderly or disabled or to persons in sparsely settled areas.
These riders are more likely to have unique trip requirements, making it difficult to operate demand
response services at higher occupancy rates. Occupancy levels for both vanpool and demand response
services were lower in 2002 than in the preceding years, particularly in comparison with 1993. Bus
occupancy remained almost constant between 1993 and 2002, although marginally lower in 2002 than in
earlier years—10.5 passengers in 2002, compared with 10.7 passengers in 2000 and 11.0 passengers in 1993.
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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, April 2001, prepared for FTA. These data have not been updated since the last edition
of this report. They are 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 to June 1999, the data were
combined for purposes of analysis.

How are transit route miles and ridership In 1997, there were 1,215 rural transit operators.
Q located in rural areas, but served by an While the number of rural transit providers had

® agency that also services an urbanized
areq, classified?

remained relatively constant since 1994, the year of

the previous survey, fleet sizes expanded dramatically

A Transit agencies that operate in both between 1994 and the most recent surveys

® urbanized and rural areas report data on undertaken in 1999 and 2000. The 150 providers

their operations for both areas combined. 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’ e Fleet Composition of Rural Transit
vehicles are vans (8 to 15 passengers) and Exhibit 2-26 Operators, 1997-2000

small buses (16 to 24 passengers). According

Large Buses
to the most recent survey, vans accounted 4%

for 54 percent of the rural fleet and small

Medium
buses for 23 percent. Small vehicles (fewer Buses

than 8 passengers) accounted for 10 percent, 9%
medium buses (25 to 35 passengers) for
9 percent, and large buses (more than

35 passengers) for 4 percent [Exhibit 2-26].

Small Buses

23%

Rural systems provide both traditional fixed

route and demand response services. About

half of all rural transit providers offer various
forms of route- or point-deviation services.

About 5 percent of rural systems also

coordinate van and carpooling programs.

SiXty percent of the rural fleet in the most Source: Community Transportation Association of America, Status of Rural Public
Transportation 2000, April 2001.

recent survey was lift- or ramp-equipped,
compared with 40 percent in 1994.
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Transit System Characteristics for
Americans with Disabilities and the Elderly
(Section 5310 Providers)

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. Since its passage in 1990, transit operators

have been working toward upgrading their regular vehicle fleets to accommodate the disabled. The ADA
requires that public entities that purchase or lease new vehicles for transit purposes make “demonstrated
good faith efforts to purchase or lease” vehicles that are accessible to persons with disabilities. Department of
Transportation (DOT) regulations provide minimum guidelines and accessibility standards for buses, vans,
and heavy, light, and commuter rail vehicles. 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 services to disabled individuals that are inferior
to those provided to nondisabled individuals. Paratransit must be used to provide persons with disabilities
with a level of service comparable to the level provided to nondisabled persons who use a fixed route system.

The percentage of transit vehicles that are ADA compliant is increasing. In 2002, 79 percent of all transit
vehicles included in the NTD were ADA compliant, compared with 73 percent in 2000 [Exhibir 2-27).

In addition to the services provided by Exhibit 2-27 I(:'II;bec:: ggg;" Operators’ ADA Vehicle

urban transit operators, there were about DA oo o
483,673 private and nonproﬁt agencies Active ADA Compliant Percentage of Active
that received FTA Section 5310 funding Vehicles Vehicles Vehicles
for the provision of “special” transit services ~ |Reil
to persons with disabilities and the elderly. g‘:;r:qi:e; ;‘:Iicfeway s 9:? ) 9;3 1222;"
. . ’ ’ o
A recent survey by the University of Hecary R 10645 10577 959
Montana, which concluded in the spring inclined Plane 8 6 75%
of 2004, found that there were 4,836 Light Rail 1,457 997 68%
private and nonprofit agencies that received ~ |Monorail 8 8 100%
FTA Section 5310 funding, compared Total Rail Ui 14,360 78%
with 3,673 agencies reported by a CTAA Nonrail
survey in 1993. These providers include Cable Car 40 ) 0%
religious organizations, senior citizen Demand Response 24,926 17,347 70%
. . Ferryboat 110 94 85%
centers, rehabilitation centers, the American |, .o 62,331 58,359 94%
Red Cross, nursing homes, community Publico 2.845 ) 0%
action centers, sheltered workshops, and Trolleybus 656 345 53%
coordinated human services transportation ~ |Vanpool 5,191 102 2%
providers. In FY 2002, approximately Total Nonrail 96,099 76,247 79%
62 percent of these special service providers ~ [Total 114,558 90,607 o
were in rural areas and 38 percent were in " Includes Alaska Rail.
urbanized areas. Source: National Transit Database.

In 2002, there were estimated to be 37,720 special service vehicles of which 16,219 were funded by FTA
[Exhibit 2-18]. Data collected by FTA show that vehicle size of special service transportation providers grew
between 1993 and FY 2002. By FY 2002, only 53 percent of the special service vehicles purchased were
vans (compared with 75 percent in 1993), 45 percent were buses less than 30 feet in length (compared with
13 percent in 1993), and 2 percent were large buses and automobiles (compared with 12 percent in 1993)
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[Exhibit 2-28]. Approximately 76 percent
of the vehicles purchased in FY 2002 were
wheelchair accessible, about the same as in
the previous few years.

In 2002, 77 percent (or 5,216) of total
transit stations were ADA compliant and
23 percent (or 1,555) were not. The ADA
requires that new transit facilities and
alterations to existing facilities be accessible

to the disabled.

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. Although ADA legislation
required all key stations to be accessible by

. Composition of Special Service Vehicles,
Exhibit 2-28 E=VEYO)

Large Buses &
Automobiles
2%

Small Buses

45%

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

July 26, 1993, the DOT ADA regulation at 49 CFR 37.47(c)(2) permitted the FTA Administrator to grant
an extension up to July 26, 2020, for stations requiring extraordinarily expensive structural modifications to
bring them into compliance. Currently, there are 138 stations under FTA-approved time extensions.

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.

e The station serves a “major” center of activities, including employment or government centers,
institutions of higher education, and major health facilities.

The number of key rail stations that are ADA accessible is increasing. In 2002, 423 of 585 key rail stations,
or 77 percent, were ADA accessible. By comparison, in 2000, 52 of 689 key rail stations were accessible; in
1997, 29 of 689 key rail stations were accessible; and, in 1994, 13 of 700 key rail stations were accessible.
The number of key rail stations has decreased over the years as a result of rail station closings, renovations,
relocations, and merges. There were also instances where initially some stations were double counted because
the location of the station connected two different lines in a system.
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System Conditions
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Summary

Exhibir 3-1 highlights the key highway and transit statistics discussed in this chapter, and compares them
with the values from the last report. The first data column contains the values reported in the 2002 C&P
report, based on 2000. Data revisions are shown in the next column.

. Comparison of System Conditions Statistics with Those in
SN the 2002 C&P Report

2000 Data
2002 C&P  Revised as of

Statistic Condition Report 12/23/04 2002 Data
Total System Pavement Good (% of miles) 43.5% 43.2% 46.6%
Acceptable (% of miles) 86.0% 87.4%

Rural Interstate Pavement Good (% of miles) 68.5% 71.9%
Acceptable (% of miles) 97.8% 97.8%

Small Urban Intestate Pavement Good (% of miles) 61.6% 64.9%
Acceptable (% of miles) 95.8% 95.7% 95.3%

Urbanized Interstate Pavement Good (% of miles) 48.2% 48.7%
Acceptable (% of miles) 93.0% 91.7%

National Highway System Pavement Good (% of miles) 54.6% 54.5% 57.4%
Acceptable (% of miles) 93.5% 93.7%

Deficient Bridges 167,566 162,869
Deficient Bridges On Intferstates 55,679 55,245
Deficient Bridges On Other Arterials 137,973 140,481
Average Urban Bus Vehicle Condition * 3.07 3.05 ** 3.19 **
Average Rail Vehicle Condition* 3.55 3.77 ** 3.72 **
Urban Bus Maintenance Facilities Excellent 9% 7%
Good 8% 6%

Adequate 54% 55%

Rail Maintenance Facilities Excellent 0% 3%
Good 21% 41%

Adequate 43% 43%

Rail Maintenance Yards Excellent 0% 1%
Good 50% 31%

Adequate 50% 48%

Rail Stations Excellent 1% 7% 3%
Good 33% 22%

Adequate 50% 17% 18%

Rail Track Excellent 26% 40%
Good 45% 34%

Adequate 12% 12%

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

** New Condition Classification System.
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Highway Conditions

The pavement conditions reported in this chapter include all functional classifications except rural minor
collectors and local roads. Pavement conditions are presented for three population groupings: rural
(population less than 5,000), small urban (population 5,000 to 50,000), and urbanized (population greater
than 50,000). The overall pavement conditions are presented based on the terminology used in the annual
Federal Highway Administration (FHWA) Performance Plan and other FHWA reports. Pavement is
classified as having either “acceptable” or “not acceptable” ride quality; and, within the “acceptable” category,
some pavement is classified as “good.” 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.

In 2002, 87.4 percent of measured road miles had acceptable ride quality, while 85.3 percent of the
vehicle miles traveled (VMT) occurred on pavements in acceptable condition. Included within these figures
are 46.6 percent of the miles of pavement that met the standard for good condition and 43.8 percent of
the VMT that occurred on pavements in good condition. Since 2000, there has been an increase in the
percentage of miles in the good category, as well as an increase in the percentage of VMT on pavements in
good condition. There also has been an increase in the percentage of miles in acceptable condition, but a
slight decrease in the percentage of VMT on pavements in acceptable condition. Pavement conditions on
the Interstate System have varied since 2000. The percentage of miles of rural, small urban, and urbanized
Interstates with acceptable ride quality decreased by 0.4 percentage points to 96.2 percent between 2000
and 2002, while the percentage of miles with good ride quality increased by 2.7 percentage points to

65.8 percent. The percentages based on VMT show changes in the same direction.

Bridge Conditions

The number of deficient bridges is the most common measure used to evaluate the condition of the Nation’s
bridges. This measure considers all bridges equivalently. Weighting bridges according to the average daily
traffic incorporates traffic demands on the structure. Weighting bridges according to the total deck area
includes the size of the structure in the analysis.

These metrics are used to evaluate structural deficiencies and functional obsolescence within the bridge
network. Structural deficiencies result from deterioration of conditions and the reductions in load-carrying
capacity appraisals. Functional obsolescence results from changing demands on the structure and includes
appraisals on clearance adequacy, deck geometry, and alignment.

The number of deficient bridges on our highway system has been steadily declining. Since 1995, the
percentage of deficient bridges decreased from 31.4 percent to 27.5 percent. Decreases have been seen on
all other functional classes for all different owners. As demonstrated, the progress has occurred primarily
due to reducing the percentage of structurally deficient bridges with little overall change in the percentage of
functionally obsolete bridges.
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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 2002 C&P Report, condition information for approximately 70 percent of the
Nation’s transit assets has been updated in TERM.

The estimated condition of transit vehicles improved between 2000 and 2002, and the average age of transit
vehicles declined. On a scale of 1 (poor) to 5 (excellent), bus vehicles had an average condition of 3.19 in
2002, up from 3.05 in 2000. The improvement in bus vehicle condition reflects a decrease in the average
age of the bus vehicle fleet from 6.8 years in 2000 to 6.2 years in 2002. The average condition of the rail
fleet increased from 3.38 in 2000 to 3.47 in 2002. The average age of rail vehicles declined from 21.8 years
in 2000 to 20.4 years in 2002. 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 commuter rail vehicles has been lowered since the 2002 report, based on engineering surveys
that found that commuter rail vehicles deteriorate more rapidly in earlier years than previously estimated.

The average condition of bus and rail maintenance facilities was higher in 2002 than in 2000; however,
about one-third of all bus and one-fifth of all rail maintenance facilities are in unacceptable condition. In
addition to reflecting actual condition changes, these estimates reflect updated data on asset conditions
collected from transit agencies. The average condition of urban bus maintenance facilities (including facilities
for vans and demand response vehicles) improved, increasing from 3.23 in 2002 to 3.34 in 2002. In 2002,
55 percent of urban bus maintenance facilities was in adequate condition, 6 percent was in good condition,
and 7 percent was in excellent condition, for a combined total of 68 percent in adequate or better condition.
The conditions of rail maintenance facilities increased from 3.20 in 2000 to 3.56 in 2002. Eighty percent
of all rail maintenance facilities are estimated to be in adequate or better condition and 20 percent in poor
or substandard condition. Data collected since the last edition of this report revealed that a much larger
percentage of rail facilities than previously estimated was 10 years old or less. In contrast to facilities, the
condition of vehicle storage yards has declined. In 2002, 32 percent of all storage yards was estimated to be
in good or excellent condition, compared with 50 percent in 2002.

About 46 percent of the nonvehicle data collected from earlier transit asset studies has been updated since
the last report. This information revealed that the condition of stations was much worse than previously
estimated. The condition of rail stations declined from 3.44 in 2000 to 2.99 in 2002. Nonrail stations are,
on average, in better condition than rail stations. From 2000 to 2002, the conditions of track, substations,
structures and third rail improved. The conditions of rail yards, overhead wire and stations declined.
Changes in the condition of power systems are mixed, depending on the particular asset type. In 2002,
power systems were, on average, estimated to be in good condition. These changes in conditions also reflect
updated asset information.
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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. Exhibit 3-2 contains a
description of the PSR system.

SN BVl Present Serviceability Rating (PSR)

PSR Description

4.0 - 5.0 Only new (or nearly new) superior pavements are likely to be smooth enough and distress
free (sufficiently free of cracks and patches) to qualify for this category.
Most pavements constructed or resurfaced during the data year would normally be rated
in this category.

3.0-4.0 Pavements in this category, although not quite as smooth as those described above,
give a first-class ride and exhibit few, if any, visible signs of surface deterioration. Flexible
pavements may be beginning to show evidence of rutting and fine random cracks. Rigid
pavements may be beginning to show evidence of slight surface deterioration, such as
minor cracking and spalls.

2.0 - 3.0 The riding qualities of pavements in this category are noticeably inferior to those of the
new pavements and may be barely tolerable for high-speed traffic. Surface defects of
flexible pavements may include rutting, map cracking, and extensive patching. Rigid

pavements may have a few joint fractures, faulting and/or cracking, and some pumping.

1.0 - 2.0 Pavements have deteriorated to such an extent that they affect the speed of free-flow
traffic. Flexible pavement may have large potholes and deep cracks. Distress includes
raveling, cracking, and rutting and occurs over 50 percent or more of the surface. Rigid
pavement distress includes joint spalling, faulting, patching, cracking, and scaling and
may include pumping and faulting.

0.0 - 1.0  Pavements are in extremely deteriorated conditions. The facility is passable only at

reduced speed and considerable ride discomfort. Large potholes and deep cracks exist.

Distress occurs over 75 percent or more of the surface.
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States are required to report IRI data for the Interstate

Q Do other measures of pavement condition

system, other principal arterials, rural minor

o
oxist? arterials, and the National Highway System (NHS)
Other principal measures of pavement regardless of functional classification. IRI reporting
® condition or distress such as rutting, is recommended for all functional classifications.
cracking, and faulting exist, but are not reported in For those sections of rural major collectors for

HPMS. States vary in the inventories of These. distress | 1:h ride quality data were reported, the use of
measures for their highway systems. To continue

improving our pavement evaluation, FHWA is IRI as the rep.orting method has decre.ased from
undertaking an effort to determine which measures 63.7 percent in 2000 to 62.7 percent in 2002. For
are commonly collected by most states. Adding such | every other functional classification for which a

measures to FHWA's database would enob'le thg ride quality was reported, the percentage of miles
agency to account for pavement needs nationwide

for which it was reported in IRI increased between
more accurately.

2000 and 2002. The Federal Highway Association’s
(FHWA’s) Highway Performance Monitoring System
(HPMS) Field Manual requires rural roadway sample sections that are functionally classified higher than
major collectors to have a ride quality reported in IRI. Compliance with this requirement varies from
99.75 percent on the Interstate to 99.47 percent on minor arterials. The HPMS Field Manual requires a
ride quality of one form or another to be reported for all standard sample sections, including rural major
collectors. A similar requirement exists within urban areas where roadway sections functionally classified
higher than minor arterials are required to have a ride quality reported in IRI. Compliance in the urban

areas varies from 99.10 percent on other freeways and expressways to 93.56 percent on other principal
arterials. Reporting of ride quality in IRI drops to 53.91 percent for the urban minor arterials. The urban
minor arterials and the rural major collectors classifications have increased their respective percentage of
reporting using IRI between 2000 and 2002.

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. Exhibir 3-3 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
ST gEkIl Pavement Condition Criteria pavement ride quality data in this report go back to

Al Foretional Claseifications 1995, while IRI data only began to be collected in
Ride Quality Terms* IRI Rating PSR Rating 1993.
Good <95 >35
Acceptable <170 >25 Since the translation between PSR and IRI is
Not Acceptable > 170 <25 imprecise, caution should be used when making

. , . comparisons with older data from earlier editions of
* The threshold for "Acceptable" ride quality used in the 2004

C&P report is the 170 IRl value as set by the FHWA Performance this report that relied more heaVﬂy on PSR data.

Plan for the NHS. Some transportation agencies may use less
stringent standards for lower functional classification highways to
be classified as "Acceptable.”

Description of Current System
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The Federal Highway Administration 1998 National

Strategic Plan introduced a new descriptive term

Q What is FHWA's current target for NHS ride

® quality?

for pavement condition: “acceptable ride quality.”

q The FHWA Fiscal Year 2005 Performance That plan stated that, by 2008, 93 percent of the
® Plan includes a goal to have 93.5 percent NHS mileage should meet pavement standards
of all VMT on the NHS to be on pavements with for “acceptable ride quality,” which was defined as

acceptable ride quality. Additional details can be

found in Chapter 17. having an IRI value less than or equal to 170 inches

per mile. This goal was accomplished in 1999. The
FHWA subsequently revised this metric to be based
on the percentage of vehicle miles traveled (VMT)
on NHS pavements with acceptable ride quality. This revised metric places more emphasis on the benefits

of ride quality to highway users and presents a more challenging performance target, since in recent years
the percentage of VMT on NHS pavements with an IRI of less than or equal to 170 has been lower than the
percentage of mileage meeting that standard. In 2002, while 93.7 percent of NHS pavements had an IRI

of less than or equal to 170, only 90.6 percent of VMT on the NHS was on pavements with acceptable ride
quality. The physical condition of the NHS is discussed in more detail in Chapter 17.

Some previous editions of the annual FHWA Performance plan also included targets for “good ride quality,”
which represented a subset of acceptable ride quality. For ride quality to be rated as good, it must occur on
pavements with an IRI value of less than 95 inches per mile. In this chapter, overall ride quality is presented
based on the qualitative condition terms: good, acceptable, and not acceptable.

Previous editions of the C&P report have focused mainly on pavement conditions in terms of mileage. This
edition retains exhibits of that nature to maintain continuity, but also adds a number of parallel exhibits
based on the percentage of VMT occurring on pavements with acceptable ride quality. This increased
emphasis on the impacts of system conditions in highway conditions is intended to make this chapter more
consistent with the approaches used in the operational performance and future investment requirement
analyses included in Chapters 4 and 7, respectively. This approach is also intended to make this chapter
more logically consistent with the revised NHS ride quality metric that has been adopted in the annual
FHWA performance plans.

Acceptable Pavement, All Functional
Ove ra I I que meni Systems except Rural Minor Collectors and

ocal (Based on Mileage), -
on i.l.ion Local (Based on Mil 1995-2002
Total = Total = Total = Total = Total =

The highway systems covered in this 100.0% 85.0% 86.6% 85.4% 86.0% 87.4%
chapter include all mileage except rural o
minor collectors and local functional 80.0%

. o | | | [} [} [
classifications. In 2002, 87.4 percent
of total road mileage evaluated was 60.0% | | | | R
rated acceptable including 46.6 per-
cent that met the standard for good 40.0% | [Gacg p— p— oo

7. Good

[Exhibit 3-4], and 85.3 percent of 43.3% 42.8% A11% 43.9% 16.6%
VMT occurred on pavements rated 20.0%
acceptable, including 43.8 percent that
occurred on pavements rated as good 0.0% - - - -
[Exhibit 3-5]. 1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.
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Acceptable Pavement, All Functional Systems
except Rural Minor Collectors and Local (Based
on Vehicle Miles Traveled), 1995-2002

Total = Total = Total = Total = Total =
100.0% 86.6% 86.4% 86.0% 85.5% 85.3%
80.0% |+ — — — —
60.0% |+ — — — —
40.0%
Good Good ff %C:/ 462023 z?; Z?/
39.8% 39.4% -7 -©7 R
20.0%
0.0% T T T
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.

Acceptable Pavement by Area (Based on
Mileage), 2002

Total = Total = Total =
100.0% 91.0% 80.6% 75.9%
. (]
80.0%
60.0%
Good
0,
40.0% 50.99% o]
39.0% Good
20.0% 32.9%
0.0% T T
Rural Areas Small Urban Areas Urbanized Areas

Source: Highway Performance Monitoring System.

Rural and Urban
Pavement
Conditions

When discussing pavement
conditions, it is important to note
the different travel characteristics
between rural and urban areas. As
noted in Chapter 2, rural areas
contain 77.3 percent of road miles,
but only 39.4 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 2002 mileage data, pavement
conditions in rural areas are slightly
better than those in small urban and
urbanized areas. Exhibit 3-6 shows
that 91.0 percent of total road miles
in rural areas are rated acceptable,
while 80.6 percent of road miles

in small urban areas are rated
acceptable, and 75.9 percent of the
total road miles in urbanized areas
are rated acceptable. The percentages
shown as acceptable include mileage
that also met the more stringent limit
to be classified as good, 50.9 percent
of rural miles, 39.0 percent of small
urban miles, and 32.9 percent of
urbanized miles. The rural and small
urban percentages have increased in

both categories between 2000 and 2002, while the urbanized percentages have decreased. The rural minor
collector and local functional system mileages are not included in these percentages since those data are not
collected in the HPMS on a universal basis.

According to the 2002 VMT data, ride quality in rural areas is better than in small urban and urbanized
areas. Exhibit 3-7 shows that 94.1 percent of VMT in rural areas is on pavements that are rated acceptable,
while 84.4 percent of VMT in small urban areas is on pavements that are rated acceptable, and 79.3 percent
of the VMT in urbanized areas is on pavements that are rated acceptable. These percentages also include
VMT on pavements that met the more stringent limit to be classified as good, 58.0 percent for rural areas,
41.6 percent for small urban areas, and 34.1 percent for urbanized areas. Note that rural minor collector
and local functional system routes also are not included in these percentages, for the same reason as given

above.
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Acceptable Pavement by Area (Based on H h
Exhibit 3-7 N ) ow can the percentage
Vehicle Miles Traveled), 2002 of mileage with acceptable

Total = Total = Total = pavement shown in Exhibit 3-4
94.1% 84.4% 79.3% logically be higher than the
percentage of VMT on acceptable

100.0%

pavements shown in Exhibit 3-5
for all areas combined, while

the opposite is true for rural,
60.0% small urban and urbanized areas

80.0%

Good individually?2
58.0%

40.0% Good As shown in Exhibits 3-6 and 3-7,

41.6% Good e the percentage of acceptable
20.0% 34.1% ‘ ‘
pavement based on mileage is lower than

the percentage of acceptable pavements
0.0% ' T based on VMT for rural areas, small urban

Rural Areas Small Urban Areas Urbanized Areas areas, and urbanized areas. However,
these exhibits also show that ride quality
Source: Highway Performance Monitoring System. in rural areas is significantly better than
in urbanized areas on either a mileage or
VMT basis. Since a majority of mileage is
in rural areas, while a majority of VMT is in
urban areas, this means that the condition

Pavement conditions based on mileage in rural areas
have generally been improving over time. Since 1995,

the percentage of road miles in acceptable condition has of rural roads has a much greater impact

increased from 86.2 percent to 91.0 percent in rural areas on a mileage-based measure (such as that

[Exhibit 3-8]. However, both small urban and urbanized shown in Exhibit 3-4) than it does on a VMT-
weighted measure (such as that shown in

areas have experienced decreases in acceptable pavement
miles, from 81.7 percent to 80.6 percent [Exhibir 3-9]

and from 81.7 percent to 75.9 percent [Exhibir 3-10),
respectively, between 1995 and 2002. Comparable trends can
be observed in the percentage of miles rated as good.

i Acceptable Rural Area Pavement (Based
SUIUSENN on Mileage), 1995-2002

Exhibit 3-5).

Total = Total = Total = Total = Total =
86.2% 88.6% 88.3% 89.0% 91.0%
100.0%
80.0% [H — — — — B
60.0% H = == - - | |
40.0% d Good
U7 Good Good Good Goo 50.9%
44.7% 44.4% 44.3% 46.5%
20.0%
0.0% T T T T
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.
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Exhibit 3-9

100.0%

80.0%

60.0%

40.0%

20.0%

0.0%

Acceptable Small Urban Area Pavement
(Based on Mileage), 1995-2002

Total = Total = Total = Total = Total =
81.7% 81.0% 78.8% 79.8% 80.6%
Good Good

Good Good
42.1% 40.5% Sood. 37.1% 39.0%
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.

Exhibit 3-10

Acceptable Urbanized Area Pavement
(Based on Mileage), 1995-2002

Total Total Total Total Total
100.0% 81.7% 81.4% 77.2% 76.6% 75.9%
. 0
80.0% H ==
60.0%
40.0%
Good Good
38.5% 37.9% Good Good Good
20.0% | — —131.5% [—132.6% |—{ 32.9%
0.0% T T
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.

Description of Current System

3-10




Ride quality based on VMT has followed a similar trend in rural and urbanized areas, and remained
somewhat constant in small urban areas. Since 1995, the percentage of VMT on pavements rated in
acceptable condition has increased from 91.4 percent to 94.1 percent in rural areas [Exhibit 3-11]. The
percentage of VMT on pavements rated in acceptable condition in small urban areas has fluctuated from

a low of 83.9 percent in 1995 and 1999 to a high of 84.4 percent in 2002 [Exhibit 3-12]. The percentage
of VMT on pavements rated in acceptable condition has decreased from 83.5 percent to 79.3 percent

in urbanized areas [Exhibit 3-13]. The percentage of VMT on pavements rated as good in rural areas

has increased from 46.3 percent in 1995 to 58.0 percent in 2002. For small urban areas, the percentage
increases very slightly over time. For urbanized areas, the percentage fluctuates, with a high of 35.2 percent
in 1995 and a low of 34.1 percent in 1999 and 2002.

Acceptable Rural Area Pavement (Based
on Vehicle Miles Traveled), 1995-2002

Total = Total = Total = Total = Total =
100.0% 91.4% 92.5% 93.5% 93.8% 94.1%
. 0
80.0%
60.0% - - | [ =
Good
Good Good 58.0%
40.0% | | Good Good 53.0% 55.2% D%
46.3% 47.9%
20.0% - - - | =
0.0% . . r T
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.

hibi Acceptable Small Urban Area Pavement
Exhibit 3-12 (Based on Vehicle Miles Traveled), 1995-2002

Total = Total = Total = Total = Total =
100.0% 83.9% 84.1% 83.9% 84.0% 84.4%
. (]
80.0%
60.0% | — — — || ||
40.0% || |
Good Good Good Good GOO?
20.0% | | 39:8% 39.3% 40.0% 41.2% 41.6%
. (]
0.0% T T T T
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.
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. Acceptable Urbanized Area Pavement
Exhibit 3-13 (Based on Vehicle Miles Traveled), 1995-2002

Total = Total = Total = Total = Total =
100.0% 83.5% 82.5% 81.0% 79.9% 79.3%
. 0
80.0% | — —
60.0%
40.0% | — — — — —
Good Good Good Good Good
20.0% 35.2% 33.5% 34.1% 34.3% 34.1%
0.0% T T T T
1995 1997 1999 2000 2002

Source: Highway Performance Monitoring System.

Pavement Condition by Functional Classification

As stated in Chapter 2, approximately 52.9 percent of the total mileage in the United States is functionally
classified as local. Nevertheless, 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 Interstate route affects more users than improving ride quality on a
mile of road on a lower functional classification. Interstate mileage in rural areas is 97.8 percent acceptable.
In small urban areas, Interstate mileage is 95.3 percent acceptable. In urbanized areas, Interstate mileage

is 91.7 percent acceptable. The equivalent percentages based on VMT are 97.3, 94.6, and 89.3 percent,
respectively. Ride quality on pavements rated as good follows the same order. For every functional
classification, the same pattern as shown for Interstates is followed for each combination of population area
and pavement rating, whether comparing based on mileage or VMT, with the exception that, based on
mileage, collector routes in large urban areas are generally rated better than those in small urban areas.

A historical view helps clarify where pavement improvements are occurring and at what rate. Exhibit 3-14
shows the pavement condition by category, functional classification, and location from 1995 to 2002
based on mileage. The exhibit illustrates that pavement conditions have changed in a variety of ways. For
example, since 1995, the percentage of Interstate miles in rural areas classified as acceptable has increased
from 94.5 percent to 97.8 percent.

The percentage of Interstate miles in urbanized areas rated as acceptable has increased from 90.0 percent to
91.7 percent. However, during the same time period, the percentage of other principal arterials in urbanized
areas listed as acceptable has decreased from 75.9 percent to 67.5 percent.

Description of Current System
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Ride Quality by Functional System (Based on Mileage), 1995-2002

Functional System 1995 1997 1999 2000 2002
Percent Acceptable
Rural Interstate 94.5% 95.9% 97.6% 97.8% 97.8%
Rural Other Principal Arterial 91.4%  93.7% 95.4%  96.0% 96.6%
Rural Minor Arterial 85.1% 89.8% 92.0% 92.0% 93.8%
Rural Major Collector 82.5%  84.0% 79.7%  82.1% 85.9%
Small Urban Interstate 94.4% 95.8% 95.4% 95.7% 95.3%
Small Urban Other Freeway & Expressway 90.2%  91.2% 92.8%  93.7% 94.8%
Small Urban Other Principal Arterial 82.0%  80.5% 81.7%  82.9% 83.0%
Small Urban Minor Arterial 82.5%  82.2% 78.1%  80.0% 81.3%
Small Urban Collector 76.4% 75.9% 68.3%  68.9% 70.8%
Urbanized Interstate 90.0%  90.0% 92.2%  93.0% 91.7%
Urbanized Other Freeway & Expressway 87.5% 87.7% 88.8% 88.3% 88.8%
Urbanized Other Principal Arterial 75.9% 73.2% 67.6%  67.7% 67.5%
Urbanized Minor Arterial 82.1% 82.6% 78.5% 78.3% 75.9%
Urbanized Collector 84.4%  86.4% 80.3% 77.4% 77.6%
Percent Good
Rural Interstate 51.8%  56.9% 65.4%  68.5% 71.9%
Rural Other Principal Arterial 41.0% 47.5% 54.0% 57.4% 60.9%
Rural Minor Arterial 40.7%  45.3% 46.9% 47.7% 50.2%
Rural Major Collector 47.7%  40.1%  32.5% 36.2% 37.1%
Small Urban Interstate 49.8% 51.4% 58.2% 61.6% 64.9%
Small Urban Other Freeway & Expressway 41.2% 358% 41.3% 43.8% 49.7%
Small Urban Other Principal Arterial 36.3%  32.6% 33.7%  36.6% 35.4%
Small Urban Minor Arterial 46.8% 45.5% 37.2% 38.1% 42.1%
Small Urban Collector 43.4% 44.4% 29.3% 29.8% 33.1%
Urbanized Interstate 41.3% 39.3% 45.0% 48.2% 48.7%
Urbanized Other Freeway & Expressway 36.8%  31.4% 35.5%  37.9% 39.6%
Urbanized Other Principal Arterial 28.7% 26.6% 23.5% 23.9% 22.7%
Urbanized Minor Arterial 44.8% 45.2% 37.2% 37.6% 37.7%
Urbanized Collector 44.3%  46.6% 30.2%  31.4% 33.4%

Source: Highway Performance Monitoring System.

One consistent trend is the faster rate of pavement condition improvement in rural areas versus small urban
and urbanized areas. Since 1995, the percent of total rural road miles classified as acceptable has increased in
each of the four functional classes of rural roads. However, for the five functional classes of roads for small
urban areas, three functional classifications—Interstate, other freeway and expressway, and other principal
arterials—have seen an increase in acceptable road miles, while two functional classes—minor arterials and
collectors—have experienced declines in acceptable road miles. For the five functional classes of roads for
the urbanized areas, two functional classifications—Interstate and other freeway and expressway—have seen
an increase in acceptable road miles, and three functional classes—other principal arterials, minor arterials,
and collectors—have experienced declines in acceptable road miles.

Exhibir 3-15 shows the equivalent pavement condition by category, functional classification, and location

from 1995 to 2002 based on VMT. The exhibit illustrates that pavement conditions based on VMT have
generally mirrored those based on mileage. For example, since 1995, the percentage of Interstate VMT in
rural areas on pavements classified as acceptable has increased from 94.5 percent to 97.3 percent.

System Conditions
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i Ride Quality by Functional System (Based on Vehicle Miles
SULLUEREN Traveled), 1995-2002

Functional System 1995 1997 1999 2000 2002
Percent Acceptable
Rural Interstate 945%  95.7% 97.4% 97.4% 97.3%
Rural Principal Arterial 92.9% 93.8% 95.5% 96.0% 96.2%
Rural Minor Arterial 91.2% 92.1% 93.2% 93.1% 93.8%
Rural Major Collector 86.4% 87.3% 86.1% 86.9% 87.6%
Small Urban Interstate 94.9% 96.1% 959% 95.3% 94.6%
Small Urban Other Freeway & Expressway 91.1% 92.6% 93.0% 94.4% 95.3%
Small Urban Other Principal Arterial 82.1% 80.6% 82.2% 83.3% 83.8%
Small Urban Minor Arterial 82.4% 84.0% 81.8% 81.7% 82.1%
Small Urban Collector 78.8%  78.7% 76.6% 74.3% 74.9%
Urbanized Interstate 88.8% 88.1% 90.4% 91.0% 89.3%
Urbanized Other Freeway & Expressway 87.8% 869% 87.6% 86.8% 87.4%
Urbanized Other Principal Arterial 76.4% 73.3% 68.3% 68.8% 68.8%
Urbanized Minor Arterial 83.4% 833% 80.2% 75.7% 75.4%
Urbanized Collector 82.1% 84.4% 80.1% 76.4% 74.5%
Percent Good
Rural Interstate 53.3% 56.5% 66.8% 69.6% 72.2%
Rural Principal Arterial 43.6% 47.0% 54.3% 56.8% 60.2%
Rural Minor Arterial 42.8% 43.8% 47.2% 489% 51.0%
Rural Major Collector 43.9% 41.9% 38.6% 39.9% 42.4%
Small Urban Interstate 51.4% 52.9% 59.8% 62.5% 65.1%
Small Urban Other Freeway & Expressway 42.9% 382% 39.8% 41.6% 48.1%
Small Urban Other Principal Arterial 36.0% 329% 35.0% 38.0% 37.0%
Small Urban Minor Arterial 41.1% 43.6% 39.2% 38.2%  38.5%
Small Urban Collector 358% 36.6% 36.0% 34.1% 32.8%
Urbanized Interstate 39.1% 354% 39.7% 42.5%  43.8%
Urbanized Other Freeway & Expressway 34.1% 27.4% 31.3% 31.9% 32.8%
Urbanized Other Principal Arterial 27.3% 26.1% 242% 25.0% 23.8%
Urbanized Minor Arterial 39.9% 40.8% 37.8% 33.9% 33.4%
Urbanized Collector 358% 39.8% 39.9% 385% 359%

Source: Highway Performance Monitoring System.

Again, a consistent trend is the faster rate of pavement condition improvement in rural areas versus small
urban and urbanized areas. Since 1995, the percent of total rural road VMT on pavements classified as
acceptable has increased in each of the four functional classes of rural roads. However, for the five functional
classes of roads for small urban areas, only two functional classifications—other freeway and expressway, and
other principal arterials—have seen an increase in VMT on pavements rated as acceptable, while the other
three functional classes—Interstate, minor arterials, and collectors—have experienced declines. For the five
functional classes of roads for the urbanized areas, only one functional classification—Interstate— has seen
an increase in VMT on pavements rated as acceptable, while the other four functional classes—other freeway
and expressway, other principal arterials, minor arterials, and collectors—have experienced declines.

Since the statistics based on VMT track reasonably well with those based on mileage and since the FHWA
has chosen to use the former as its measure of effectiveness for performance planning, future editions of this
report are likely to scale back on the use of mileage-based statistics in favor of VMT-based statistics.

Description of Current System

3-14




Roadway Alignment

Alignment adequacy affects the level

of service and safety of the highway
system. There are two types of alignment:
horizontal (curves) and vertical (grades).
Inadequate alignment may result in speed
reductions and impaired sight distance. In
particular, excessive grades and/or curves
may significantly affect the speeds at which
trucks can safely operate. Alignment
adequacy is evaluated on a scale from

Code 1 (best) to Code 4 (worst).

GBI Alignment Rating

Rating Description

Code 1 All curves and grades meet appropriate design standards.

Code 2 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  Frequent grades occur that impair sight distance or severely
affect truck speeds. Generally, curves are unsafe or
uncomfortable at prevailing speed limit, or the speed limit is
severely restricted due to the design speed limits of the curves.

Exhibit 3-16 explains the alignment rating system.

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, this section presents only rural
data. Exhibits 3-17 and 3-18 illustrate that 95.3 percent of rural Interstate miles are classified as Code 1
for horizontal alignment and 92.6 percent are classified as Code 1 for vertical alignment. The share of
rural roads classified as Code 4 for horizontal alignment is 7.5 percent. For vertical alignment, 6.1 percent

are rated Code 4. Roadway alignment continues to improve gradually as sections with poor alignment are

reconstructed.

MWGI Horizontal Alignment Adequacy, 2002

95.3%
1.3%
Interstate °
0.8%
2.6%
77.0%
9.0%
Other Principal Arterial °
8.9%
5.1%
70.0%
. . 5.7%
Minor Arterial
14.6%
7.7%
J OCode 1
57.5% OCode 2
18.2%
Maijor Collector ) ’ ECode 3
159% B Code 4
8.5%
64.9%
Total 13.3%
o 14.2%
7.5%
0.0% 20.0% 40.0% 60.0% 80.0%

100.0%

Source: Highway Performance Monitoring System.
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DG JIEN M Rural Vertical Alignment Adequacy, 2002

92.6%
0
Interstate J 6.3%
0.4%
0.7%
65.1%
0,
Other Principal Arterial J 24.7%
6.3%
3.9%
51.2%
28.5%
Minor Arterial A °
12.89
7.5%
51.6%
Maijor Collector A 28.7%
WD
0
i o OCode 1
55.6% OCode 2
Total 4 26.9% ECode 3
11.3% H Code 4
6.1%
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

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.

Currently, high-type facilities (e.g., Interstates) are expected to have 12-foot lanes. Exhibits 3-19 and 3-20
illustrate that almost the entire Interstate System meets the 12-foot standard (less than one-quarter of

1 percent of the rural Interstate and only 1.5 percent of the urban Interstate do not). The percentage of miles
with 12-foot-plus lane widths is lower on lower-type facilities that carry less traffic. Lanes that are less than
9 feet wide are mainly concentrated on the collector roads.

Lanes have been widened over time through new construction, reconstruction, and widening projects.
Total rural mileage with lane width greater than or equal to 12 feet increased from 51.6 percent in 1993
to 53.8 percent in 2002. The urban mileage with 12-foot-plus lanes has fluctuated; but, in 2002, it was
up to 67.9 percent from a low of 66.6 percent in 1995. Part of the reason for the urban fluctuation may
be the reclassification of roads from rural to urban from time to time as a result of population growth

[Exhibit 3-21].
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SUNN B Rural Lane Width by Functional System, 2002

99.78%
0.18%
Interstate 0.01%
0.00%
0.02%
89.57%
8.53%
Other Principal Arterial 1.63%
0.24%
0.03%
69.49%
18.95%
Minor Arterial 10.58%
0.86%
0.12% 012+ Ft Width
1 37.07% 011 Ft Width
[ 25.71% @10 Ft Width
Maior Collector 2745w E9 Ft Width
7.42% W <9 Ft Width
2.35%
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Source: Highway Performance Monitoring System.

G Y EB{1l Small Urban and Urbanized Lane Width by Functional System, 2002
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Source: Highway Performance Monitoring System.
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[5°Gl T <EVA M Percentage of Roadways with 12+ Foot Lane Width, 1993-2002
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20.0% |
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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 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, etc. 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

Q How often are the bridges inspected?
°

Most bridges in the US Highway Bridge

® inventfory are inspected once every two
years. These inspections are performed by qualified
inspectors. Where structures have advanced
deterioration or other conditions warranting closer
monitoring, inspections can be performed more
frequently. Certain types of structures in very good
condition may receive an exemption from the two-
year inspection cycle. Inspections can be performed
on these structures once every 4 years. Qualification
for this extended inspection cycle is reevaluated
depending on the conditions of the bridge. Eighty
three percent (490,000 bridges) are inspected once
every 2 years, twelve percent (71,000 bridges)
are inspected annually, and five percent (28,000
bridges) are inspected on a 4-year cycle.

by FHWA. This database represents the most
comprehensive source of information on bridges
throughout the United States.

Classification 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. Within the
superstructure are the girders, stringers, and other structural elements. The substructure is the foundation
of the bridge and transfers the loads of the structure to the ground. The superstructure is supported by the
substructure elements, such as the abutments and piers.
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Condition ratings are assigned for these primary components during periodic safety inspections. Condition
ratings are also assigned for the channel and channel protective systems and for culvert designs. These
structures do not have distinct deck, superstructure, or substructure elements. The ratings do not translate
directly into an overall rating of a bridge’s condition, but are good indicators of the quality of specific
components. Condition ratings are either assigned directly by the bridge inspector or translated from more
detailed element-level models employed in bridge management systems, such as Pontis, using the FHWA-
provided translator.

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 3-22 describes the bridge
condition ratings in more detail.

15'GY Y1 778 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.

Maijor deterioration or section loss present in critical structural components, or obvious loss present in

Imminent .. . . . . ..
1 Fail critical structural components, or obvious vertical or horizontal movement affecting structural stability.
ailure . . . . . L .
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 3-23 for the deck, superstructure, and substructure.
Condition ratings of 4 and below indicate poor or worse conditions and result in structural deficiencies.
Approximately 7 percent of all bridge decks are deficient based on condition rating, and 7 percent of all
superstructures and 9% of all substructures are deficient. These classifications are not mutually exclusive,
and an individual structure may have one or more than one deficient component.
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[5G Ti g2 XM Bridge Condition Ratings, 2002
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Source: National Bridge Inventory.

There are 118,394 culverts in the bridge inventory. These structures do not have a deck, superstructure, or
substructure, but rather are self-contained units 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 Exhibit 3-24. Of all 118,394 culverts in
the inventory, approximately 2 percent are classified as structurally deficient based on condition ratings less
than or equal to 4 (poor conditions).

SUNNEVZ I Culvert Condition Ratings, 2002

Percentage of Structures
0,
50.0% 43.7%
40.0%
30.0%
21.9% 22.6%
20.0%
10.0% 1.0% 6.0%
. 0
] 1.5%  03%  01%  0.0%  0.0%
OO% I_I | 0 . (] . (] . 0
9 8 7 6 5 4 3 2 1 0
Culvert Condition Rating

Source: National Bridge Inventory.
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Structural Appraisal Ratings

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 3-25 describes appraisal rating codes in more detail.

(G L Bridge Appraisal Rating Categories

Rating Description

N Not applicable.

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.

Ol = N W| ] OW] O] N|OO| O

Bridge closed.

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 be replaced. In this case, the bridge is classified as structurally
deficient.

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.

The distribution of structural evaluation appraisal and waterway adequacy ratings is shown in Exhibit 3-26.
Roughly 6 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.
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15°GY T g<EvI- 3 Structural Evaluation/Waterway Adequacy Ratings, 2002
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Source: National Bridge Inventory.

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. For each of these appraisals, ratings are assigned based
on the descriptions provided in Exhibit 3-25.

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

Q o How does a bridge become functionally obsolete?

A 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 dete-
rioration 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, cur-
rent 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.
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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 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 3-25. 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 structural deficiencies as these ratings typically are not correctable
without replacement.

The distribution of structural evaluation appraisal and waterway adequacy ratings is shown in Exhibit 3-26.
Approximately 3 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 3-27.

Number of Deficient Bridges

The most commonly cited indicator of bridge condition is the number of deficient bridges. Of the 591,707
bridges in the inventory, 162,869 are classified as deficient (27.5 percent), either for structural or functional
causes. Of these, 81,304 are classified as structurally deficient and 81,565 are classified as functionally
obsolete. Thus, roughly half of the deficiencies are structural and half are functional.

Exhibir 3-28 shows the trend of deficiency percentages from 1994 through 2002. Bridge deficiencies have
been reduced primarily through reduction in the numbers of structurally deficient bridges. The percentage
of functionally obsolete bridges has remained 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 81,304 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.
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Functional Obsolescence: Deck
[ EIM Geometry, Underclearance, and
Approach Alignment Ratings, 2002
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Source: National Bridge Inventory.
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- Bridge Deficiency Percentages,
Exhibit 3-28 1994-2002
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Source: National Bridge Inventory.

Deficient Bridges by Owner

Bridge deficiencies by ownership are examined in Exhibit 3-29. For Federally owned bridges, the number
of bridges classified as functionally obsolete outweighs the number classified as structurally deficient by 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 47 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. These percentages have not changed
significantly from those reported in the 2002 edition of the C&P report, based on year 2000 data.

ST acEVA Al Bridge Deficiencies by Owner, 2002

Owner
Federal State Local Private/Other Total

Numbers

Total Bridges 9,371 280,266 299,354 2,716 591,707

Total Deficient 2,216 68,472 90,981 1,200 162,869

Structurally Deficient 748 24,736 55,147 673 81,304

Functionally Obsolete 1,468 43,736 35,834 527 81,565
Percentages

% of Total Inventory for Owner 2% 47% 51% 0% 100.0%

% Deficient 24% 24% 30% 44% 27.5%

% Structurally Deficient 8% 9% 18% 25% 13.7%

% Functionally Obsolete 16% 16% 12% 19% 13.8%

Source: National Bridge Inventory.
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Examination of ownership percentages
for structurally deficient and functionally
obsolete bridges reveals the majority of
structurally deficient bridges are owned
by local agencies, while the majority of
functionally obsolete bridges are owned
by State agencies. These percentages

can be contrasted with the ownership
percentages for all bridges in Exhibir 3-30.
The percentages are dominated by State
and local ownership, with only small
percentages of the total population of all
structures attributable to Federal, private,
and other owners.

As indicated earlier, the most commonly
used criteria for measuring bridge
deficiencies is the actual number of
deficient structures. However, there

are alternative measures available, such
as accounting for traffic by weighting
structures according to ADT or
accounting for size of structures by
weighting according to the bridge deck
area. Deficiencies for all structures,
regardless of owner, are compared using
these alternative performance measures
in Exhibit 3-31. Deficiency percentages
using these alternative performance
measures are compared for Federal, State,
local, and other owners in Exhibit 3-32.

L Bridge Deficiencies by Owner
EXhlbl"‘ 3-30 and Type, 2002

Other
2%
Structurally
Deficient
Other
2%
Functionally
Obsolete
Other
2%
Total Bridges

Source: National Bridge Inventory.

What bridge deficiency criteria is used in

® the annual FHWA performance plan?2

The FHWA Fiscal Year 2005 Performance
® Plan includes targets for the deck area on
deficient bridges for NHS and non-NHS bridges.
These measures are discussed in Chapter 17.
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. Bridge Deficiencies by Numbers,
Exhibit 3-31 by ADT, and by Deck Area
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Source: National Bridge Inventory.

Deficient Bridges by Functional Classification

Functional classifications are maintained for each bridge recorded in the NBI. The functional classification
codes designate whether the bridge carries Interstates or other principal arterials, minor arterials, collectors,
or local roadways. The number of structurally deficient and functionally obsolete bridges are shown by
functional classification in Exhibit 3-33.

The functional classification codes designate whether a structure is located in a rural or urban environment.
As noted in Chapter 2 and as shown in Exhibit 3-33, the majority of bridges in terms of numbers are located
in rural environments. With rural bridges, the number of structural deficiencies (15 percent) outweighs the
number of bridges classified as functionally obsolete (11 percent). Urban roadways carry significantly higher
volumes of traffic, as noted in Chapter 2. With urban bridges, the number of structurally deficient bridges
(9 percent) is significantly lower than the number of functionally obsolete bridges (22 percent). Overall,

a higher percentage of urban structures is classified as deficient (31 percent total); however, the majority of
these deficiencies result from functional obsolescence. While the percentage of rural bridges classified as
deficient is lower, the 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
Exhibir 3-34, overall deficiencies and structural deficiencies have both decreased. Functional obsolescence
percentages, however, have not decreased but have remained static in both rural and urban environments.
Exhibit 3-34 does not include structure records with unknown functional classification codes for any of
the years depicted. Total numbers are thus slightly lower than the population figures presented in previous
exhibits.
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ISUNTIKEKY I Bridge Deficiencies by Owner, by Numbers, ADT, and Deck Area
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Source: National Bridge Inventory.
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[SCY Yk M Bridge Deficiencies by Functional System, 2002

Total Number  Structurally  Functionally Total
Functional Class of Structures Deficient Obsolete Deficiencies
Rural Interstate 27,316 1,104 3,210 4,314
Rural Other Principal Arterial 35,227 1,886 3,364 5,250
Rural Minor Arterial 39,587 3,407 4,451 7,858
Rural Major Collector 94,781 11,426 10,217 21,643
Rural Minor Collector 49,320 6,783 5,579 12,362
Rural Local 209,722 44,156 25,029 69,185
Total Rural 455,953 68,762 51,850 120,612
Urban Interstate 27,929 1,715 5,617 7,332
Urban Other Freeways of Expressway 16,844 1,025 3,431 4,456
Urban Other Principal Arterial 24,307 2,273 5,428 7,701
Urban Minor Arterial 24,516 2,605 6,402 9,007
Urban Collector 15,171 1,739 3,783 5,522
Urban Local 26,609 3,147 5,014 8,161
Total Urban 135,376 12,504 29,675 42,179
Total Identified by Functional Class 591,329 81,266 81,525 162,791
Rural and Urban Interstate 55,245 2,819 8,827 11,646
Rural and Urban Other Principal Arterial 64,103 6,012 10,853 16,865
Rural and Urban Minor Arterials 76,378 5,184 12,223 17,407
Rural and Urban Collectors 159,272 19,948 19,579 39,527
Rural and Urban Local 236,331 47,303 30,043 77,346
Unknown 378 38 40 78
Total, Including Unknown 591,707 81,304 81,565 162,869
Source: National Bridge Inventory.
Rural and Urban Bridge Deficiencies, 1994-2002
Year 1994 1996 1998 2000 2002
Rural Bridges 455,319 456,958 454,664 455,365 455,953
Deficiencies 144,799  31.8% 139,545  30.5% 130,911 28.8% 125,523 27.6% 120,612  26.5%
Structurally Deficient 91,991 20.2% 86,424 18.9% 78,999 17.4% 73,599 16.2% 68,762 15.1%
Functionally Obsolete 52,808 11.6% 53,121 11.6% 51,912 11.4% 51,924 11.4% 51,850 11.4%
Urban Bridges 121,141 124,949 128,312 131,780 135,376
Deficiencies 42,716  35.3% 43,181 34.6% 41,661 32.5% 42,031 31.9% 42,179  31.2%
Structurally Deficient 15,692 13.0% 15,094 12.1% 14,073 11.0% 13,079 9.9% 12,504 9.2%
Functionally Obsolete 27,024  22.3% 28,087 22.5% 27,588 21.5% 28,952 22.0% 29,675 21.9%
All Bridges 576,460 581,907 582,976 587,145 591,329
Deficiencies 187,515  32.5% 182,726  31.4% 172,572  29.6% 167,554 28.5% 162,791 27.5%
Structurally Deficient 107,683 18.7% 101,518 17.4% 93,072 16.0% 86,678 14.8% 81,266 13.7%
Functionally Obsolete 79,832 13.8% 81,208 14.0% 79,500 13.6% 80,876 13.8% 81,525 13.8%

Source: National Bridge Inventory.
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The trends for individual functional
classifications can be examined. Exbibits
3-35 through 3-38 show the trends for
Interstate, other arterial, collector, and
local bridges, respectively. Decreases

in the number of structural deficiencies
are exhibited for every functional
classification, irrespective of the rural
and urban designations. For Interstate
bridges, decreases are also exhibited

in the percentages of functionally
obsolete bridges. For other functional
classifications, there has been little change
in the functionally obsolete percentages.

- Interstate Bridge Deficiencies,
Exhibit 3-35 1994-2002
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o Other Arterial Bridge Deficiencies,
EXhlblf 3-36 "994_2002
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. Collector Bridge Deficiencies,
Exhibit 3-37 1994-2002
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SUIIEKE M [ocal Bridge Deficiencies, 1994-2002
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Transit System Conditions

The condition of the U.S. transit infrastructure depends 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 [Exhibit 3-39].

DG S EXM Definitions of Transit Asset Condition

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 and, in the case of vehicles, as a function of their
estimated usage and maintenance history. The deterioration schedules used by TERM were initially
estimated using data collected by the Regional Transportation Authority of Northeastern Illinois and the
Chicago Transit Authority in the 1990s and mid-1980s and, to a lesser extent, on data collected by the
Metropolitan Commuter Rail Authority (Metra) and the suburban bus authority (Pace) at the same time.
A detailed description of these deterioration schedules is provided in a January 1996 FTA report, “The
Estimation of Transit Asset Condition Ratings.” The deterioration curves developed from the Chicago data
continue to be used in TERM, with the exception of those for vehicles, maintenance facilities, and stations.
The deterioration schedules for these assets have been re-estimated based on information collected from
nationwide on-site engineering sample surveys.

The FTA has found that the condition of transit vehicles can vary considerably even if they are the same

age. Vehicle conditions depend on how well vehicles are maintained and the location in which they operate.
Vehicles that are well maintained are generally in better condition for their age than vehicles that are not.
Vehicles that operate in coastal areas or in areas where salt is extensively used to melt ice during the winter
deteriorate more rapidly than vehicles that do not operate under these conditions. Between 1999 and 2003,
FTA conducted a large number of on-site inspections and collected information on the condition, age, and
maintenance history of 1,179 transit vehicles. A total of 284 rail vehicles have been inspected: 88 commuter
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rail vehicles at 9 agencies, 94 heavy rail vehicles at 6 agencies, and 102 light rail vehicles at 11 agencies. A
total of 895 bus vehicles have been inspected at 43 agencies. Fifty-eight articulated buses, 626 standard
40-foot buses, 84 low-floor 40-foot buses, 77 small buses (i.e., shorter than 40 feet), and 50 paratransit and
vanpool vans were inspected [Exhibit 3-40].

National Condition

PPN /sscssments of Transit Each vehicle inspected was assigned an overall

Vehicles level of condition based on a weighted average
Number of of the condition of its subcomponents. For
Vehicles Agencies example, in the case of commuter rail, for which
O A A the most recent inspections were made, the
1999 572 31 . .
2001.2002 393 o subcomponents that were examined included
Commuter Rail 88 B the couplers, frame, bolster, gearbox, pneumatic
2003 88 9 piping, and wiring and connections. Vehicle
Heavy Rail 94 6 exterior and interior subcomponents also were
2000 92 5 rated.
2001 2 1
Light Rail 102 n The FTA also has made a major effort to
;gg? ij Z re-estimate the deterioration schedules for
Total Number of Vehicles maintenance facilities. Between 1999 and 2003,
Inspected 1,179 165 on-site maintenance facility surveys have
Source: National Condition Bus and Rail Assessments. been conducted at 45 rail and bus agenCiCS-

Facility conditions were determined by the

conditions of a range of facility components and
subcomponents. The components that were examined included the roof structure, heating and ventilation
systems, mechanical and plumbing systems, electrical equipment, specialty shops, and work bays and their
subcomponents. The condition of each type of specialty shop (e.g., machine shop, metal working shop)
was evaluated separately. The condition of each component is estimated as an average of the condition of
its subcomponents. For example, the condition of a roof structure is based on an average of the conditions
of its roofing frames, its gutters, and its drainage system. Bus and rail facilities, on average, follow different
deterioration schedules. While rail facilities are estimated to fall to a condition of 3.0 in just under 25 years,
bus facilities take 40 years to reach this condition. Most of the decline in both rail and bus maintenance
facility conditions takes place in the first 23 years. During this time, facilities undergo relatively little major
rehabilitation. After 23 years, they begin to undergo periods of rehabilitation, which leads to a very gradual
deterioration over the remaining years of their lives [Exhibit 3-48 on page 3-44].

Since the 2002 edition of the C&P report, stations have used the same deterioration schedule as
maintenance facilities. Prior to this report, stations used deterioration curves based on the relationship
between station age and structure condition from data collected in Chicago. The decision to replace the
station deterioration schedule based on Chicago data with the deterioration schedule for maintenance
facilities was based on the premise that both stations and maintenance facilities are primarily structures, and
the data collected for maintenance facilities were more recent and more accurate than the Chicago data.
Engineering assessments of stations have recently been completed. Condition estimates based on newly
estimated station deterioration curves will be provided in the 2006 edition of this report.

The TERM includes a detailed inventory of the physical assets of transit agencies in urbanized areas that
report to the National Transit Database (NTD). Assets are segmented by mode, asset type, and asset age.
This asset inventory was initially based on FTA studies in the early 1990s, which collected the number,
purchase price, and date of purchase of bus, light rail, and heavy rail assets. This information was updated
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and supplemented with data collected from Chicago (also used to estimate deterioration schedules) and
subsequently, through special data collection efforts, directly from agencies. The TERM has internal checks,
which are used to generate values for assets that are not reported by agencies or in cases where the quality

of asset information reported to FTA is poor. Missing or incorrect assets are identified using relationships
between agency-mode-dimensions and expected dimensions. For example, an agency with 20 miles of rail
investment would be expected to have half the investment in train control equipment as an agency with

40 miles of investment. The TERM uses industry standard relationships like this to check that the asset
inventory in TERM makes sense and makes adjustments to the industry data as required. Industry standard
relationships are also used to estimate data where no data exist.

Transit asset condition estimates are updated with information collected from on-site assessments in each
edition of the C&P report to reflect any revisions made to deterioration rates. This edition of the report
uses newly estimated deterioration curves for bus vehicles and for commuter rail vehicles. Since the last
edition of the report in 2002, 323 bus vehicles inspections were undertaken at 12 agencies. This bus sample
included a mix of full-size, 40- to 60-foot buses; medium and small buses; and vans. In 2003, 88 commuter
rail vehicle inspections were undertaken at 9 agencies.

Transit vehicle asset conditions also reflect the most recently available information on vehicle age, use, and
level of maintenance from the NTD. The information used in this report is for 2002. Age information is
available on a vehicle-by-vehicle basis from the NTD, but information on use and maintenance expenditures
are not reported for each vehicle separately. However, average vehicle use, i.e., vehicle revenue miles per
vehicle, is available by agency, by mode. Average maintenance expenditures per vehicle are also available on
an agency and modal basis. For this reason, for the purpose of calculating conditions, average agency use
and maintenance expenditures for a particular mode are assumed to be the same for all vehicles operated by
an agency in that mode. Because maintenance levels may fluctuate from year to year, TERM uses a 5-year
average.

Condition estimates in each new edition of the

What is the Asset Conditions Reporting

® Module (ACM)? C&P report are based on update‘d asset inventory
information and reflect updates in TERM’s asset
The ACM is an effort, undertaken in 2002 inventory. Since the 2002 C&P report, conditions
® through the NTD, to expand the collection for approximately 70 percent of the Nation’s

of data on the Nation’s transit asset infrastructure
and its physical condition. Participation by agencies
was voluntary. Several large operators opted not to

transit assets have been updated. Vehicle data
from the NTD was used to update 22 percent of

participate, and not all agencies that participated the TERM data and data collected by the NTD
submitted a complete set of information. The Asset Conditions Reporting Module (ACM) was
ACM data cover all asset types, excluding revenue used to update approximately 15 percent. An
velieles: e AGH provistas e folloviig additional 30 percent of TERM data was updated

information, which is used to estimate transit asset

conditions: (1) asset type, (2) asset age and quantity, with inventory data provided by the New York

(3) asset replacement cost, (4) the year in which the Metropolitan Transportation Authority (MTA).
asset replacement cost is denominated, and (5) the Capital unit costs were updated for heavy and light
percentage of the asset (e.g., facility) used by the rail based on FTA capital cost studies undertaken

reporting agency to provide transit services. In
some cases, information reported to the ACM on the

condition of an asset and its useful life was used to ) . .
estimate the current age of the asset, which is used The ACM data included asset inventories for

as input info TERM. a few key major rail operators—including the
Southeastern Pennsylvania Transit Authority and

since the last edition of this report.
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Massachusetts Bay Transportation Authority—whose assets had previously been estimated within TERM.
The ACM also provided real data for several recent light rail investments for which assets had previously
been estimated, and more complete coverage on small- to medium-size bus operators than what was
previously available. In general, the ACM asset records were more complete and often implicitly reported a
higher total replacement value for an asset than what existed in TERM.

Since the MTA alone accounts for roughly one fourth of the Nation’s transit assets in urbanized areas, the
data received from the MTA were used to update more than 50 percent of all data obtained directly from

transit operators.
Exhibit 3-41

2002 Transit Economic Requirements

Thirty-five percent of the TERM’s Model (TERM) Data Sources

existing asset inventory is currently based
on asset information directly provided by
transit agencies. Twenty-one percent is

NTD Revenue

Vehicles
based on revenue vehicle data from the 21% NTD Asset
2002 NTD, and 13 percent is based on Ch‘j\’;j:'lzr‘
asset data from the 2002 ACM. Three 13%

percent is based on information collected
by asset studies undertaken by FTA in
the early to mid- 1990s. Twenty-eight
percent of the asset inventory in TERM
is generated endogenously; 35 percent

Generated
28%

Transit
Agencies
of the data was generated endogenously 35%
before the inventory was updated with FTA Studies
asset information collected by the ACM 3%
and from the MTA. Asset quantities

are converted to values with asset

replacement cost information collected by FTA. [Exhibit 3-41].

Bus Conditions

As a result of the bus assessments completed since the last edition of this report, bus deterioration schedules
have been revised to reflect the fact that bus conditions decline slightly more rapidly during the first three
years of life than previously estimated, and slightly less rapidly after the age of 15. The study found that
vans, paratransit vehicles, and small buses tend to decay more rapidly than full-size buses and their condition
estimates, although included in the total average, is based on a decay curve that is different from the one
used to estimate the conditions of mid-size, full-size, and articulated motor buses. Variations among the
average age of agencies’ fleets and maintenance practices created large differences in average fleet conditions.
Vehicles that are rehabilitated have condition levels approximately 0.5 higher than vehicles that are not.

Bus vehicle age and condition information is reported according to bus vehicle type for 1993 to 2002 in
Exhibit 3-42. 'These condition estimates are based on slightly revised deterioration schedules for buses
based on engineering surveys undertaken since the last report. The allocation of buses among bus categories
also has been revised since the last edition of this report. The 2002 NTD collected information on buses
according to length and seating capacity. Previously bus information had been collected according to the
number of seats only, except for articulated buses, which were reported separately. Two condition estimates
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[ Y ™.yl Urban Transit Bus Fleet Count’, Age, and Condition, 1993-2002

Revised
Basis

Year 1993 1995 1997 1999 2000 2002 2002
Articulated Buses
Total Fleet 1,807 1,716 1,523 1,967 2,078 2,307 2,765
Percent Overage Vehicles 16% 33% 61% 46% 29% 15% 17%
Average Age 9.5 10.7 11.8 8.7 6.9 6.7 7.1
Average Condition 2.88 2.66 2.49 3.10 3.33 3.17 3.11
Full-Size Buses
Total Fleet 46,824 46,335 47,149 49,195 49,721 50,294 46,685
Percent Overage Vehicles 20% 23% 25% 26% 25% 22% 19%
Average Age 8.5 8.6 8.2 8.7 8.5 7.7 7.5
Average Condition 2.82 2.83 2.86 2.90 2.93 2.99 3.02
Mid-Size Buses
Total Fleet 3,598 3,879 5,328 6,807 7,643 8,914 7,304
Percent Overage Vehicles 24% 23% 18% 14% 15% 21% 34%
Average Age 6.4 6.8 5.6 5.7 5.7 5.6 8.1
Average Condition 3.14 3.08 3.30 3.30 3.30 3.30 2.93
Small Buses
Total Fleet 4,064 5,447 7,081 8,461 9,039 10,096 14,857
Percent Overage Vehicles 13% 13% 13% 13% 12% 14% 18%
Average Age 4.0 4.0 3.7 4.0 4.2 4.1 4.5
Average Condition 3.48 3.55 3.56 3.51 3.47 3.53 3.39
Vans?
Total Fleet 8,353 11,969 13,796 14,539 16,234 17,300 17,300
Percent Overage Vehicles 22% 21% 22% 5% 6% 11% 11%
Average Age 3.1 3.2 2.3 3.2 3.2 3.2 3.2
Average Condition 3.59 3.71 3.75 3.71 3.71 3.62 3.62
Total Fleet 64,646 69,346 74,877 80,969 84,715 88,911 88,911
Percent Overage Vehicles 20% 22% 24% 20% 19% 19% 19%
Weighted Average Age 7.4 7.3 6.6 7.0 6.8 6.2 6.2
Average Condition 2.87 2.88 2.94 3.01 3.05 3.21 3.19

" Includes vehicles that are not in active service. Bus vehicle fleets sizes reported here are slightly larger

than those reported for active bus vehicles in Chapter 2.
2Vehicles used in for both demand response and vanpool services.

Sources: Transit Economic Requirements Mode and National Transit Database.

are reported in Exhibit 3-42 for 2002. 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 on bus categories determined first by length, and when length was not available, by seating capacity
(new classification system). The 2002 N'TD 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 articulated for structural
reasons. Four hundred and fifty-eight vehicles were shifted from the full-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) have been reclassified as small. The number of articulated buses increased by 20 percent as a result
of the reclassification, the number of full-size 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. Vans were not affected by
the reclassification.
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Conditions have gradually improved for all bus vehicle types since 1993. In 2002, the estimated average
condition of the urban bus fleet was 3.21 (old classification) and 3.19 (new classification) compared with
3.05 in 2000 and 2.87 in 1993. [Note that all condition estimates prior to 2002 are based on the old
classification system since information on length was not collected.] This improvement in conditions reflects
a decrease in the average age of the bus vehicle fleet from 7.4 years in 1993, to 6.8 years in 2000, to 6.2 years
in 2002. Since 1993, larger vehicles (articulated, full-size, and mid-size buses) have tended to have, on
average, slightly lower-rated conditions than smaller vehicles (small buses, vans). Vans, paratransit vehicles,
and small buses, in general, decay more rapidly than full-size buses. Vans typically reach a condition

of 2.5 in 7 years, compared with 14 years, on average, for a 40-foot 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 participated in the most recent FTA bus vehicle conditions assessment.

Articulated buses experienced the largest fluctuations in conditions between 1993 and 2002, ranging

from 2.49 in 1997 to 3.33 in 2000. In 2002, the average condition of articulated buses was 3.11 (new
classification) and 3.17 (old classification). 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 were
purchased between 1983 and 1984. 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
17 percent (new classification) in 2002. Mid-size buses have 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 2002 as a considerable number of these vehicles in
better-than-average condition 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. Vehicles reclassified from the
full and mid-size bus categories to the small bus category lowered the average conditions of small buses from
3.47 in 2000 to 3.39 in 2002. Full-size buses, which were on average consistently just below “adequate”
condition between 1993 and 2000, reached an “adequate” average condition of 3.02 in 2002 under the new
classification system.

Urban Bus Maintenance Facilities

Age
.- Age of Maintenance Facilities
SSULE SN - Urban Bus Vehicles'

The estimated age distribution of urban maintenance
facilities for bus, vanpool, and demand response systems

in 2002 is shown in Exhibit 3-43. This distribution is 2002

based on age information collected by the 1999 and 2002 Age (years) Number Percent
National Bus Condition Assessments and applied to the 0-10 151 12%
total national bus facilities in 2002 as reported in the ;1 :;8 ;32 g?jﬁ
NTD. The percentage of bus maintenance facilities less 314 289 4%
than 10 years old increased from 8 percent in 2000 to Total 1,219 100%

12 percent in 2002, and the percentage more than 30 years
old declined from 31 to 24 percent. The percentage

of facilities aged 11 to 30 years remained about the

same, increasing from 61 to 64 percent, but within this
distribution the proportion of facilities aged 20 years to

30 years increased. Individual facility ages may not relate
well to condition, since substantive renovations are made to
facilities at varying intervals over time.
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Source: National Bus Condition Assessments, 1999 and

2001-2002, and 2002 NTD.



Condition

The average condition of