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Foreword: The Bipartisan Infrastructure Law

The data analysis supporting the 25th edition of the C&P Report predates the Bipartisan
Infrastructure Law (BIL), enacted as the Infrastructure Investment and Jobs Act (IIJA) (Pub. L.
117-58) and signed into law by President Biden on November 15, 2021. BIL represents the
largest long-term investment in our infrastructure and economy in the Nation’s history to help
build a safe, resilient, and equitable transportation future.

This report describes the state of our highway and transit systems from 2008 to 2018 and
documents the Nation’s backlog of unmet highway, bridge, and transit investment needs prior to
BIL being enacted. Building upon findings presented in the 24th edition, performance targets
were established to reduce the highway repair backlog of $830 billion by 50 percent by 2040.
The 2018 highway repair backlog of $852 billion is 2.6 percent higher, but in constant-dollar
terms it is 4.6 percent lower than the previously reported value. This edition also presents a
transit state of good repair (SGR) backlog of $101 billion.

BIL provides the resources needed to begin reducing this backlog while advancing other critical
priorities. These resources include the largest dedicated bridge investment since construction of
the Interstate Highway System, along with new programs that focus on key infrastructure priorities
(including rehabilitating bridges in critical need of repair and modernizing the Nation’s subway,
light rail, and bus systems), reducing carbon emissions, increasing system resilience, forging new
connections in communities, and improving mobility and access to economic opportunity.

As required by Congress, the C&P Report provides decision makers with an appraisal of the
physical condition and operational performance of the Nation’s highways, bridges, and transit
systems. It continues to fulfill that intent. As BIL moves us closer to a better transportation
system for all travelers, the 25th edition of the C&P Report reaffirms that only continued and
sustained investments in transportation into the future—including investments beyond those in
BlL—can help us reach our goals as a Nation.

BIL Highlights

With regard to infrastructure investment, the 25th C&P Report projects that an average
annual investment level of $151.1 billion (in constant 2018 dollars) would be sufficient to fund all
potential highway capital investments estimated to be cost-beneficial at some point over the
period from 2018 to 2038. From 2014 through 2018, highway capital spending by all levels of
government averaged $115.1 billion in 2018 dollars. Projected FHWA funding obligations from
2022 through 2026 under BIL are 28 percent higher in inflation-adjusted dollars than FHWA
funding obligations from 2014 through 2018. If Federal funding levels were to remain constant
in inflation-adjusted terms at current BIL levels through 2038, and State and local highway
investment were to remain constant at recent levels, this would result in a combined national
annual highway expenditure level of $123.3 billion in constant 2018 dollars for the 20-year
period ending in 2038. This additional Federal investment, based on BIL funding levels,
combined with State and local investment, would be sufficient to significantly improve
the state of the Nation’s highways and bridges.

BIL promotes safety by continuing the Highway Safety Improvement Program (HSIP) to achieve
a significant reduction in traffic fatalities and serious injuries on all public roads, including non-
State-owned public roads and roads on Tribal lands. The HSIP requires a data-driven,
performance-focused strategic approach to improving highway safety on all public roads.

BIL establishes the new Safe Streets and Roads for All (SS4A) discretionary grant program,
which supports local initiatives to prevent death and serious injury on roads and streets,
commonly referred to as “Vision Zero” or “Toward Zero Deaths” initiatives. The SS4A program

vii
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supports the U.S. Department of Transportation's (DOT) National Roadway Safety Strategy and
a goal of zero deaths and serious injuries on our Nation's roadways.

To provide congestion relief and improve mobility and travel reliability, BIL establishes a
Congestion Relief Program to provide competitive grants to States, local governments, and
metropolitan planning organizations for projects in large urbanized areas to advance innovative,
integrated, and multimodal solutions in the most congested metropolitan areas of the United
States. The goals of the Congestion Relief Program are to reduce highway congestion and its
associated economic and environmental costs, and to optimize existing highway capacity and
use of transit systems that provide alternatives to highways.

As freight movement and truck parking remain national concerns, BIL continues the National
Highway Freight Program (NHFP) to improve the efficient movement of freight on the National
Highway Freight Network (NHFN) and support several goals, including:

o Investing in infrastructure and operational improvements that strengthen economic
competitiveness, reduce congestion, reduce the cost of freight transportation, improve
reliability, and increase productivity;

« Improving the safety, security, efficiency, and resiliency of freight transportation in rural and
urban areas;

» Improving the state of good repair of the NHFN;
» Using innovation and advanced technology to improve NHFN safety, efficiency, and reliability;
» Improving the efficiency and productivity of the NHFN;

» Improving State flexibility to support multi-State corridor planning and address highway
freight connectivity; and

o Reducing the environmental impacts of freight movement on the NHFN.

BIL requires States to include an assessment of the adequacy of commercial motor vehicle
parking in their State Freight Plans and increases the required frequency of plan updates.

BIL also supports transit agencies and communities as they modernize and expand to attract
new people and create more opportunities. With $108 billion in funding obligated by the Federal
Transit Administration (FTA) over 5 years, the legislation both expands existing transit programs
and adds four new ones, making it possible for us to support safer, faster, and more reliable
service to everyone and ensure equitable access for all. BIL authorized four new grant
programs, including the All Stations Accessibility Program, which provides support to upgrade
legacy rail transit stations that remain inaccessible to individuals with disabilities. The Rail
Vehicle Replacement Grants Program will replace railcars past their useful life and significantly
modernize America’s transit infrastructure.

Two new ferry programs—~Ferry Service for Rural Communities and the Electric or Low-Emitting
Ferry Pilot Program—uwill expand passenger ferry service and support the transition to low- or
zero-emission propulsion technologies.

Equity is a priority in BIL. To increase our Nation’s capacity and ability to address
transportation equity, DOT is collaborating with internal partners; researching and documenting
noteworthy practices among States, regions, and localities; and creating grant programs that
incorporate racial equity and environmental justice as focus areas.

To combat climate change, BIL provides significant investments to support a more equitable
and climate-friendly transportation system, including a $7.5 billion grant program to strategically
deploy publicly accessible EV charging and alternative fueling infrastructure along highway
corridors. In addition to investments, BIL establishes a carbon reduction program that requires
States, in coordination with MPOs, to develop strategies to reduce greenhouse gas (GHG)
emissions from the transportation sector. Several States are also pursuing programs that
reduce GHG emissions and provide funding for transportation projects and programs that
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support climate and equity goals. FHWA provides technical assistance, resources, and tools to
support State, regional, and local agencies in incorporating climate change considerations into
transportation planning and investment decisions. Resources are available at
https://www.fhwa.dot.gov/environment/sustainability/energy.
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Introduction

The U.S. Department of Transportation (DOT) has prepared this report—the 25th in a series of
reports dating back to 1968—to satisfy requirements for reporting to Congress on system
condition, system performance, and future capital investment needs. Beginning in 1993, this
report series has covered both highways and transit; previous editions had covered the Nation’s
highway systems only. A separate series of reports on the Nation’s transit systems’
performance and conditions was issued from 1984 to 1992.

This report incorporates highway and bridge information required by 23 United States Code
(U.S.C.) §503(b)(8) and transit system information required by 49 U.S.C. §308(e). The statutory
due dates specified in these sections differ; this 25th edition is intended to address the
requirements for reports due:

o July 31, 2021, under 23 U.S.C. §503(b)(8); and
e March 31, 2022, under 49 U.S.C. §308(e).

This edition of the Status of the Nation’s Highways, Bridges, and Transit: Conditions and
Performance Report to Congress (C&P Report) draws primarily on 2018 data. In assessing
historical trends, many of the exhibits presented in this report provide statistics for the 10 years
from 2008 to 2018. Other charts and tables cover different periods, depending on data
availability and years of significance for particular data series. The prospective analyses
presented in this report generally cover the 20-year period ending in 2038.

Since this report draws primarily on 2018 data, the effects of the coronavirus 2019 (COVID-19)
pandemic are not reflected in the analyses presented in Part | or Part Il. However, the
discussions presented in Parts |l and Part IV include the impacts of the COVID-19 pandemic on
highway passenger travel, freight transportation, and transit service, and the resulting
implications for highway funding, transit ridership trends, and operating revenues.

None of the data or analyses presented in this edition reflect the impacts of increased Federal
investment under the Bipartisan Infrastructure Law (BIL), enacted as the Infrastructure
Investment and Jobs Act (IIJA), Pub. L. 117-58 (Nov. 15, 2021).

Section 13006(a)(2)(F) of BIL expanded the required scope of this report to include new
elements. Specifically, 23 U.S.C. §503(b)(8) now requires the report to provide estimates of the
current conditions, needs, and backlog for tunnels; the conditions and needs for intelligent
transportation systems; and resilience needs. Multi-year research efforts have been initiated to
address these requirements; details on this research and its results will be incorporated into
future editions of the report. The BIL also repealed 23 U.S.C. §167(h), folding its requirement
for an assessment of the conditions and performance of the highway network for freight
movement into 23 U.S.C. §503(b)(8). This edition is written as responding to the 23 U.S.C.
§167(h) requirement.

Report Purpose

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

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

Report Organization

This report begins with a Highlights section that summarizes key findings of the overall report,
which is followed by an Executive Summary that summarizes the key findings in each individual
chapter. The main body of the report is organized into four major sections.

The six chapters in Part |, Moving a Nation, contain the core retrospective analyses of the
report. Most of these chapters include separate highway and transit sections discussing each
mode in depth. This structure is intended to accommodate report users who might be interested
primarily in only one of the two modes.

e The Introduction to Part | provides background information issues pertaining to transportation
performance management, which relates closely to the material presented in Part I.

o Chapter 1 quantifies the Nation’s highways, bridges, and transit infrastructure assets.

o Chapter 2 describes highway and transit revenue sources and expenditure patterns for all
levels of government. This edition includes a discussion noting changes in funding patterns
attributable to the Fixing America's Surface Transportation (FAST) Act (Pub. L. 114-94).

o Chapter 3 discusses selected topics relating to personal travel.

o Chapter 4 describes trends pertaining to mobility and access.

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

« Chapter 6 describes the physical conditions of the Nation’s highways, bridges, and transit
assets.

The four chapters in Part Il, Investing for the Future, contain the core prospective analyses of
the report, including 20-year future capital investment scenarios. Each of these chapters
includes separate sections focusing on highways and transit.

e The Introduction to Part Il provides critical background information that should be
considered while interpreting the findings presented in Chapters 7 through 10.

o Chapter 7 presents a set of selected capital investment scenarios and relates these
scenarios to the 2014-2018 levels of capital investment for highways, bridges, and transit.

o Chapter 8 provides supplemental analysis relating to the primary investment scenarios,
comparing the findings of the future investment scenarios and the investment backlog to
findings in previous reports and discussing scenario implications.

o Chapter 9 discusses how changing some of the underlying technical assumptions would
affect the future highway and transit investment scenarios.

o Chapter 10 provides additional detail on the methodology used to develop the future
highway and transit investment scenarios and projects the potential impacts of additional
alternative levels of future highway, bridge, and transit capital investment on the future
performance of various components of the system.

Part Ill, Additional Information, explores related issues not fully covered in the core analyses.

o Chapter 11 discusses impacts of COVID-19 on the highway and transit transportation system.
o Chapter 12 examines issues relating to greenhouse gas mitigation.

Part IV, Highway Freight Conditions and Performance, explores issues pertaining specifically to
freight movement, including an examination of the conditions and performance of the National
Highway Freight Network

Part V, Recommendations for HPMS Changes, provides information on the status and planned
direction of the Highway Performance Monitoring System (HPMS).
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The C&P Report also contains three technical appendices that describe the
investment/performance methodologies used in the report for highways, for bridges, and for
transit. A fourth appendix describes an ongoing research effort called Reimagining the C&P
Report in a Performance Management-Based World. Two additional appendices provide
supporting material for the freight analysis presented in Part IV and the macroeconomic impact
modeling results presented in Chapter 11.

Highway Data Sources

Highway characteristics and conditions data are derived from HPMS
(https:/ilwww.fhwa.dot.gov/policyinformation/hpms.cfm), a cooperative data/analytical effort
dating back to the late 1970s that involves the Federal Highway Administration (FHWA) and
State and local governments. HPMS includes a random sample of roughly 133,000 sections of
Federal-aid highways selected by each State using instructions provided by FHWA. HPMS data
include current physical and operating characteristics and projections of future travel growth on
a highway 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).

FHWA annually collects bridge inventory and inspection data from the States, Federal agencies,
and Tribal governments and incorporates the data into the National Bridge Inventory (NBI)
(https://www.fhwa.dot.gov/bridge/nbi.cfm). NBI contains information from all bridges covered by
the National Bridge Inspection Standards (Title 23, Code of Federal Regulations, Part 650,
Subpart C) located on public roads throughout the United States and Puerto Rico. Inventory
information for each bridge includes descriptive identification data, functional characteristics,
structural design types and materials, location, age and service, geometric characteristics,
navigation data, and functional classifications; condition information includes inspectors’
evaluations of the primary components of a bridge, such as the deck, superstructure, and
substructure.

State and local finance data are derived from the financial reports States provide to FHWA in
accordance with A Guide to Reporting Highway Statistics
(https://www.fhwa.dot.gov/policyinformation/hss/guide/). These data are the same as those
used in compiling FHWA’s annual Highway Statistics report.

Highway safety performance data are drawn primarily from the Fatality Analysis Reporting
System (https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars).

Highway operational performance data are drawn primarily from the National Performance
Management Research Data Set (NPMRDS) (https://ops.fhwa.dot.gov/perf_measurement/).
This database compiles observed average travel times, date and time, and direction and
location for freight, passenger, and other traffic. The data cover the period after the Moving
Ahead for Progress in the 21st Century (MAP-21) Act (Pub. L. 112-141) for the NHS plus
arterials at border crossings. The data set is made available to States and MPOs monthly to
assist them in performance monitoring and target setting. Because NPMRDS data are available
only for 2012 onward, some historical time series data are also drawn from the Texas
Transportation Institute’s Urban Mobility Scorecard (https://mobility.tamu.edu/ums/).

Under MAP-21, FHWA was charged with establishing a national tunnel inspection program. In
2015, development began on the National Tunnel Inventory (NTI) database system
(https://lwww.fhwa.dot.gov/bridge/inspection/tunnel/inventory.cfm), and inventory data were
collected for all highway tunnels reported. Concurrently, FHWA implemented an extensive
program to train inspectors nationwide on tunnel inspection and condition evaluation. The
annual collection of complete inventory and condition data for all tunnels began in 2018.
Information available in the NTI, and summarized in Chapter 1 of this report, include physical
characteristics, location, traffic loads, and ownership by level of government.

xiii
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Beginning with this version of the report, information on the Nation’s ferries will be included.
Information on ferry operations is based on data in the 2016 National Census of Ferry Operators
(NCFO). The 2016 NCFO collected responses from 163 ferry operators or 74.1 percent of all
the known 220 eligible ferry operators. The data presented in the NCFO report represent only
data provided by the respondents.

Transit Data Sources

Transit data are derived from the National Transit Database (NTD)
(https://www.transit.dot.gov/ntd) and transit agency asset inventories. NTD comprises
comprehensive data on the revenue sources, capital and operating expenses, basic asset
holdings, service levels, annual passenger boardings, and safety data for more than 900 urban
and 1,300 rural transit agencies. NTD also provides data on the composition and age of
transit fleets.

This edition of the C&P Report is the first to use asset inventory data obtained primarily from the
National Transit Database’s Asset Inventory Module (NTD AIM). Prior to this improvement,
most transit asset inventory data had been obtained through asset inventory data requests
made by FTA to a sample of the Nation’s larger rail and bus operators. Given the nature of
these requests, the data submitted by local agencies lacked consistency in terms of level of
asset detail and the age of the inventory data. With the introduction of NTD AIM, FTA now
obtains consistently reported asset inventory data for a large proportion of the nation’s transit
asset types, including revenue and service vehicles, stations and maintenance facilities, and
guideway structures. AIM data are also reported annually, assuring the data used for C&P
Report analyses better reflect actual transit asset conditions and reinvestment requirements for
the analysis period covered by the report.

Although NTD AIM data represent a significant improvement, data supplied through direct
agency requests are still used for asset types that are not currently represented in NTD AIM
(including communications, subway ventilation, or maintenance equipment) or where agencies
do not currently report year-built data for some asset types (including track, tunnels, bridges,
switches, and crossings). For this reason, data supplied through direct agency requests are still
required to support the assessment of transit asset capital reinvestment needs.

Multimodal Data Sources

Freight data are derived primarily from the Freight Analysis Framework version 4.3, which
includes all freight flows to, from, and within the United States
(https://ops.fhwa.dot.gov/freight/freight_analysis/faf/). The framework is a joint product of FHWA
and the Bureau of Transportation Statistics, built from a variety of data sets such as the
Commodity Flow Survey (https://www.census.gov/programs-surveys/cfs.html) and HPMS.

Personal travel data are derived primarily from the National Household Travel Survey
(https://www.fhwa.dot.gov/policyinformation/nhts.cfm), which collects detailed information on
travel by all modes for all purposes for each household member in the sample. The survey has
collected data intermittently since 1969 using a national sample of households in the civilian
noninstitutionalized population and includes demographic characteristics of households and
people, as well as information about all vehicles in the household. These data are
supplemented by information collected through the annual American Community Surveys and
the Consumer Expenditure Surveys.

Investment/Performance Analytical Procedures

The highway investment scenarios presented in this report are developed in part from the
Highway Economic Requirements System (HERS), which models highway investment using
benefit-cost analysis. The HERS model quantifies user, agency, and societal costs for various
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types and combinations of capital improvements. HERS considers costs associated with travel
time, vehicle operation, safety, routine maintenance, and emissions. Bridge investment
scenario estimates are developed from the National Bridge Investment Analysis System
(NBIAS) model, which also incorporates benefit-cost analysis principles.

The transit investment analysis is based on the Transit Economic Requirements Model (TERM).
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.

This edition of the C&P Report introduces significant changes to the estimation of transit
expansion needs compared with prior reports. Specifically, whereas recent C&P editions
focused solely on levels of expansion investment required to support future rider growth, this
edition introduces several new analysis components designed to estimate the level of
investment to attain service performance and service coverage objectives. This includes
components to assess investment levels to introduce service to “transit deserts” (areas not
currently served by fixed-route transit that have the density to potentially support transit service),
to increase service on low-frequency routes, to reduce crowding for high-utilization operators,
and to increase operating speeds in urbanized areas with speeds below the national average.

Changes to C&P Report Scenarios from the 24th Edition

The 24th C&P Report included Low Growth and High Growth scenarios for transit, which
together identified system expansion needs for a range of potential annual trend-line ridership
growth projections. These two transit scenarios have been replaced in this edition by an
Expansion scenario and an Expansion with Growth scenario. The former of these two new
scenarios preserves the existing assets and expands the asset base to improve system
performance, but assumes no growth in transit ridership. The latter of these two scenarios adds
additional assets required to support limited transit growth.

The Maintain Conditions and Performance scenario for highways and bridges presented in the
24th C&P Report used the percentage of deck area on bridges classified as poor, average
pavement roughness, and average delay per vehicle mile traveled (VMT) as primary indicators.
This edition retains the first of these measures, but substitutes the share of travel on pavements
with poor ride quality and the share of travel projected to occur under severely congested
conditions for the second and third of these measures. This change in metrics places the focus
on the impacts of poor rather than average conditions and performance.

The remaining 20-year highway and transit scenarios presented in this edition are consistent
with those presented in the 24th edition. Although the total investment backlogs for highways
and transit presented in the two editions are also conceptually consistent, this edition introduces
a new Highway Repair backlog estimate, which excludes system expansion needs.

Key Information for Properly Interpreting C&P Report Scenarios

To interpret the analyses presented in this report correctly, it is critical both to understand the
framework in which they were developed and to recognize their limitations. This document is
not a statement of Administration policy, and the future investment scenarios presented are
intended to be illustrative only. The report does not endorse any particular level of future
highway, bridge, or transit investment. It neither addresses how future Federal programs for
surface transportation should look, nor identifies the level of future funding for surface
transportation that could or should be provided by the Federal, State, or local governments; the
private sector; or system users. Making recommendations on such policy issues is beyond the
legislative mandate for this report and would be inconsistent with its objective intent. Analysts
outside DOT can and do use the statistics presented in the C&P Report to draw their own
conclusions, but any analysis attempting to use the information presented in this report to
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determine a target Federal program size would require a series of additional policy and
technical assumptions that are well beyond what is reflected here.

The highway and bridge analytical models assume that projects are prioritized based on their
benefit-cost ratios, an assumption that deviates from actual patterns of project selection and
funding distribution in the real world. Therefore, the level of investment identified as the amount
required for achieving a certain performance level should be viewed as illustrative only—not as
a projection or prediction of an actual condition and performance outcome likely to result from a
given level of national spending.

Some of the highway and transit scenarios are defined to include all potential investments for
which estimated future benefits would exceed their costs. These scenarios can best be viewed
as “investment ceilings” above which it would not be cost-beneficial to invest, even if unlimited
funding were available. The main value in applying a benefit-cost screen to infrastructure
investment analysis is that it avoids relying purely on engineering standards that could
significantly overestimate future investment needs.

As in any modeling process, simplifying assumptions have been made to make the analysis
practical and to report within the limitations of available data. Because asset owners at the
State and local levels primarily make the ultimate decisions concerning highways, bridges, and
transit systems, they have a much more direct need to collect and retain detailed data on
individual system components. The Federal government collects selected data from States and
transit operators to support this report and several other Federal activities, but these data are
not sufficiently robust to make definitive recommendations concerning specific transportation
investments in specific locations.

The types of capital investment alternatives that are modeled do not reflect the full range of
potential transportation investments. Current data sources and modeling capabilities severely
limit the ability to identify investment needs associated with resiliency or equity, or Complete
Streets (streets designed with safety for all users).

Future travel projections are central to evaluating capital investment on transportation
infrastructure. Forecasting future travel, however, is extremely difficult because of the many
uncertainties related to traveler behavior. Even where the underlying relationships may be
correctly modeled, the evolution of key variables (such as expected regional economic growth)
could differ significantly from the assumptions made in the travel forecast. Future transit
ridership projections have significant implications for estimated system expansion needs, but
long-term growth rates are uncertain, particularly in light of recent declines in transit ridership
due to the COVID-19 pandemic. Neither the transit nor highway travel forecasts reflect the
potential impacts of the COVID-19 pandemic or emerging transportation technology options
such as carshare, scooters, and automated vehicles.

HERS, NBIAS, and TERM are not able to be used for direct multimodal analysis. Each model is
based on a separate, distinct database, and uses data applicable to its specific part of the
transportation system and addresses issues unique to each mode. Although the three models
use benefit-cost analysis, their methods for implementing this analysis are very different. For
example, HERS assumes that adding lanes to a highway causes highway user costs to decline,
which results in additional highway travel. Under this assumption, some of this increased traffic
would be newly generated travel and some could be the result of travel shifting from transit to
highways. HERS, however, does not distinguish between different sources of additional
highway travel. Similarly, TERM’s benefit-cost analysis assumes that some travel shifts from
automobile to transit because of transit investments, but the model cannot project the effect of
such investments on highways.
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DOT remains committed to an ongoing program of research to identify approaches for refining,
supplementing, and potentially replacing the analytical tools used in developing the C&P Report.
Future editions will reflect refined data and modeling.
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This edition of the C&P Report is based primarily on data through 2018. In assessing recent
trends, it generally focuses on the 10-year period from 2008 to 2018. The prospective analyses
generally cover the 20-year period from 2018 to 2038; the investment levels associated with these
scenarios are stated in constant 2018 dollars. This section presents the key findings of the overall
C&P Report. Key findings for individual chapters are presented in the Executive Summary.

Highlights: Highways and Bridges

Extent of the System

e The Nation’s road network included 4,195,274 miles of public roadways and 616,096
bridges in 2018. This network carried 3.255 trillion vehicle miles traveled (VMT) and
5.591 trillion person miles traveled, up from 2.993 trillion VMT and up from 4.931 trillion
person miles traveled in 2008.

e The 1,028,217 miles of Federal-aid highways

(25 percent of total mileage) carried Highway System Terminology

2.772 trillion VMT (85 percent of total travel) Federal-aid highways are roads that
in 2018. generally are eligible for Federal funding
- Although the 220,169 miles on the National assistance under current law. (Certain

Federal programs allow the use of

High Syst NHS i nl
'ghway System ( ) comprise only Federal funds for other roads as well.)

5 percent of total mileage, the NHS carried

1.779 trillion VMT in 2018, approximately The NHS includes roads that are most
55 percent of total travel. important to interstate travel, economic

o The 48,741 miles of the Interstate System expansion, and national defense. It
carried 0.834 trillion VMT in 2018, slightly includes the entire Interstate System.
more than 1 percent of total mileage and The NHS was expanded under the
close to 26 percent of total VMT. The Moving Ahead for Progress in the 21st
Interstate System has grown since 2008, Century Act (MAP-21).

when it consisted of 46,892 miles that carried
0.741 trillion VMT.

e The Nation’s 503 tunnels had a combined length of 666,858 feet. The annual average daily
traffic (AADT) for tunnels was approximately
14.2 million vehicles, and the annual

average daily truck traffic was 0.84 million. Constant-dollar Conversions for
Highway Expenditures
Highway Funding—2018 This report uses the Federal Highway
o All levels of government spent a combined Administration’s National Highway
$244.5 billion for highway-related purposes Construction Cost Index (NHCCI) 2.0
in 2018. Just less than half (48 percent) of for inflation adjustments to highway
total highway spending ($117.0 billion) was capital expenditures, and the
for capital improvements to highways and Consumer Price Index (CPI) for
bridges; the remainder included adjustments to other types of highway
expenditures for physical maintenance, expenditures. From 2008 to 2018, the
highway and traffic services, administration, CPl increased by 16.6 percent
highway safety, bond interest, and bond (1.6 percent per year), whereas the
retirement. NHCCI 2.0 increased by only
o Of the $117.0 billion spent on highway 022 B0 el el TERD)-

capital improvements in 2018, $27.4 billion
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(23 percent) was spent on the Interstate System, $59.0 billion (50 percent) was spent on the
NHS (including the Interstate System), and $93.6 billion (80 percent) was spent on Federal-
aid highways (including the NHS).

» Revenues raised for use on highways, by all levels of government combined, totaled
$237.8 billion in 2018. The $6.7 billion difference between highway revenues and highway
expenditures ($244.5 billion) comes from funds drawn from reserves. This difference
represents the net decrease during 2018 of the cash balances of the Federal Highway Trust
Fund and comparable dedicated accounts at the State and local levels.

o Of the $237.8 billion of revenues raised in 2018 for use on highways, $121.3 billion
(51 percent) was collected from user charges, including fuel taxes ($66.9 billion), tolls
($17.6 billion), and vehicle taxes and fees ($36.8 billion).

e During 2018, $116.5 billion was raised for use on highways from nonuser sources, including
general fund appropriations ($39.4 billion), bond issue proceeds ($21.7 billion), investment
income and other receipts ($22.0 billion), property taxes ($11.6 billion), and other taxes and
fees ($21.8 billion).

2018 Highway System Statistics
% i

United States Miles VMT Capital
Road System (Miles per System) (Vehicle Miles Traveled) S endlng
($ Billions)
| Interstate 1% 26% 23% I
/ | System 48,741 miles 0.834 trillion VMT $27.4 billion ‘
EsseEssssessssssssssssmesssnme — - e
—— National Highway B% B5% 50%
System 220,169 miles 1.779 trillion VMT $59.0 billion
X Federal-aid 25% 85% 80*
, Highways 1,028,217 miles  2.772 trillion VMT $93.6 billion
\_____ Systemwide 100% 100% 100%
(All Roads) 4,195,274 miles 3.255 trillion VMT $117.0 billion

The Interstate System accounts for 1% of road mileage,
but carries 26% of highway travel.

Highway Spending Trends

e In nominal dollar terms, highway spending increased by 29.7 percent (2.6 percent per year)
from 2008 to 2018; after adjusting for inflation, this equates to a 15.4-percent increase
(1.4 percent per year).

« Highway capital expenditures rose from $90.4 billion in 2008 to $117.0 billion in 2018, a
29.5-percent increase (2.6 percent per year) in nominal dollar terms; after adjusting for
inflation, this equates to a 20.0-percent increase (1.8 percent per year).

o The portion of total highway capital spending funded by the Federal government decreased
from 41.6 percent in 2008 to 40.1 percent in 2018. Federally funded highway capital outlay
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grew by 2.3 percent per year over this
period, compared with a 2.9-percent Highway Capital Spending Terminology
annual increase in capital spending

funded by State and local governments. This report splits highway capital spending

into three categories:

e The cqmpos_ition of highway capital « System rehabilitation—resurfacing,
spending shifted during the 2008-2018 rehabilitation, or reconstruction of
period. The percentage of highway existing highway lanes and bridges.

capital spending directed to system
rehabilitation rose from 51.1 percent in
2008 to 66.1 percent in 2018. For the
same period, the percentage of spending
directed to system enhancement rose
from 12.0 percent to 14.1 percent,
whereas the percentage of spending
directed to system expansion fell from
36.9 percent to 19.8 percent.

o System expansion—the construction
of new highways and bridges and the
addition of lanes to existing highways.
System enhancement—safety
enhancements, traffic operation
improvements such as the installation
of intelligent transportation systems,
environmental enhancements, and
other enhancements such as bicycle
and pedestrian facilities.

2018 Highway Revenues and Expenditures

Motor-Fuel and Motor-Vehicle )
Taxes $103.7B User Fees Capital Outlays

$121.3B $117.0B

Tolls $17.6B Total Highway Direct
Revenues Expenditures

$237.8B $244.5B

General Fund Appropriations
$39.4B

Investment Income & Other Receipts Noncapital
$22.0B Other Expenditures
Revenues $111.6B

Other Taxes and Fees $21.8B $116.5B

Bond Issue Proceeds $21.7B

Property Taxes & Assessments
511.6B Bond Retirements

$15.9B
Funds Drawn from Reserves $6.7B
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Conditions and Performance of the System

Bridge Conditions Have Improved

o Based on unweighted bridge count, the share
of bridges classified as poor has improved,
dropping from 10.1 percent in 2008 to
7.6 percent in 2018. The share of bridges
classified as good rose from 46.0 percent to
47 .8 percent during this decade.

» Weighted by deck area, the share of bridges
classified as poor improved, declining from
8.8 percent in 2008 to 5.4 percent in 2018.
The deck area—weighted share of poor NHS
bridges dropped from 8.0 percent to
4.5 percent during the period.

» Weighted by deck area, the share of bridges
classified as good declined slightly, from
45.8 percent in 2008 to 45.3 percent in 2018.
The deck area—weighted share of good NHS
bridges improved from 43.1 percent to
43.4 percent over this period.

Highway Safety Performance Has Been
Mixed as Pedetrian and Bicyclist Fatalties

Bridge Condition Terminology

Bridges are given an overall rating of
“good” if the deck, substructure, and
superstructure are all found to be in
good condition. Bridges receive a
rating of “poor” if any of these three
bridge components is found to be in
poor condition. All other bridges are
classified as “fair.”

Classifications are often weighted by
bridge deck area, because in general,
larger bridges are costlier to rehabilitate
or replace than smaller bridges.
Classifications are also sometimes
weighted by annual daily traffic because
more heavily traveled bridges have a
greater effect on highway user costs.

The classification of a bridge as poor
does not mean it is unsafe; bridges that
are considered unsafe are closed to

Have Risen

o The annual number of traffic fatalities
decreased by 2.3 percent from 2008 to 2018,
dropping from 37,423 to 36,560, as reported in the Fatality Analysis Reporting System (FARS)
Annual Report file. (More recent data shows a final count of 36,835 fatalities in 2018, 36, 355
fatalities in 2019, 38, 824 fatalities in 2020, and an estimated 42,915 fatalities in 2021.)

e From 2008 to 2018 the number of nonmotorists (pedestrians, bicyclists, etc.) killed by motor
vehicles increased by 38.2 percent, from 5,320 to 7,354 (20.1 percent of all traffic fatalities).
From 2008 to 2009, nonmotorist fatalities declined 8.1 percent, but beginning in 2009 that
trend began to shift, and by 2018, nonmotorist fatalities had increased 50.5 percent.

traffic.

o Fatalities related to roadway departure decreased by 6.8 percent from 2008 to 2018, but
roadway departure remains a factor in over half (50.7 percent) of all traffic fatalities.
Intersection-related fatalities increased 20.7 percent from 2008 to 2018, and more than one-
fourth (27.4 percent) of traffic fatalities in 2018 occurred at intersections.

e The fatality rate per 100 million VMT declined from 1.26 in 2008 to 1.13 in 2018 but has
increased since reaching a low of 1.08 in 2014.

Pavement Condition Trends Have Been Mixed

o The share of Federal-aid highway pavements with good ride quality improved during the
2008-2018 period, as measured on both a VMT-weighted basis (rising from 46.4 percent to
53.0 percent) and a mileage basis (rising from 40.7 percent to 47.2 percent).

o The share of Federal-aid highway pavements with poor ride quality measured on a mileage
basis worsened more significantly during the 2008-2018 period (rising from 15.8 percent to
22.6 percent) than ride quality measured on a VMT-weighted basis (rising from 14.6 percent
to 15.2 percent). Weighted by lane miles, the share of pavement with poor ride quality
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improved, decreasing from 19.8 percent to
18.5 percent over this period. This Pavement Condition Terminology
divergence may be due to States focusing
improvements on major roads that are more
heavily traveled.

This report uses the International
Roughness Index (IRI) as a proxy for
overall pavement condition.

e The share of VMT on NHS pavements with Pavements with an IRI value of less
good ride quality rose from 57.0 percent in than 95 inches per mile are considered
2008 to 61.7 percent in 2018. This gain is to have “good” ride quality. Pavements
especially impressive considering MAP-21 with an IRI value greater than
expanded the NHS by 60,292 miles (37 170 inches per mile are considered to
percent), as pavement conditions on the have “poor” ride quality. Pavements
additions to the NHS were not as good as that fall between these two ranges are
those on the pre-expansion NHS. The share considered “fair.”

of VMT on pavements with good ride quality

rose from 57 percent in 2008 to 60 percent in

2010 based on the pre-expansion NHS, and from an estimated 54.7 percent in 2010 to
61.7 percent in 2018 based on the post-expansion NHS.

o The share of VMT on NHS pavements with
poor ride quality decreased from 8 percent

in 2008 to 7 percent in 2010; since the Pavement Data Reporting Change

expansion of the NHS under MAP-21 this A change in data reporting instructions
share has remained relatively constant at beginning in 2010 led States to split
about 11 percent. roadways into shorter segments for
purposes of evaluating pavement

Operational Performance Has Worsened conditions. This more refined approach

« Based on the National Performance captured more of the variation in
Management Research Data Set pavement conditions, which tended to
(NPMRDS), the Travel Time Index (TTI) for increase the share of sections
freeways and expressways averaged 1.33 in considered “good” or “poor” and to
2018 in the Nation’s 52 largest metropolitan reduce the share considered *fair.” For
areas. This means that the average peak- example, the share of mileage rated
period trip took 33 percent longer than did “poor” rose from 15.8 percent in 2008 to
the same trip under free-flow traffic 20.0 percent in 2010.

conditions. The comparable TTI value for
2012 was 1.24.

Operational Performance Terminology

The TTI measures the average intensity of congestion, calculated as the ratio of the peak-
period travel time to the free-flow travel time for the peak period on weekdays. The value
of the TTl is always greater than or equal to 1, with a higher value indicating more severe
congestion. For example, a value of 1.30 indicates that a 60-minute trip on a road
that is not congested would typically take 78 minutes (30 percent longer) during the
period of peak congestion.

The PTI measures travel time reliability and the severity of delay, defined as the ratio of
the 95th percentile of travel time during the peak periods to the free-flow travel time. For
example, a PTI of 1.60 means that, for a trip that takes 60 minutes in light traffic, a
traveler should budget a total of 96 (60 x 1.60) minutes to ensure on-time arrival for 19
out of 20 trips (95 percent of the trips).
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« For the Nation’s 52 largest metropolitan areas, the Planning Time Index (PTI) as computed
based on the NPMRDS averaged 2.12 for freeways and expressways in 2018, meaning that
ensuring on-time arrival 95 percent of the time required planning for 2.12 times the travel
time under free-flow traffic conditions. The comparable PTI value for 2012 was 2.17. On
average, urban freeways and expressways in these areas were congested for 4.3 hours per
day in 2018, up from 3.6 hours in 2012.

e The Texas Transportation Institute 2021 Urban Mobility Report estimates that the average
commuter in 494 urbanized areas experienced a total of 54 hours of delay resulting from
congestion in 2018, up from 42 hours in 2008. Total delay reached 8.6 billion hours and fuel
wasted reached 3.4 billion gallons in 2018, leading to a total cost of $188 billion.

2008-2018 Highway System Trends

A

Total Fatalities Nonmotorist
Fatalities

7,354

5,320 I

2008 PAVRE:]

Poor Bridge Condition Poor Ride Quality
(Share of Total Bridges Rated Poor, (Share of Federal-aid Highway Pavements
Weighted by Deck Area) Rated Poor - Weighted by Lane Miles)

Average Delay
Per Commuter in Urbanized Areas
(Hours per Year)

8.8%

2008

42 i

2008 2018

Poor ride quality data are affected by changes in reporting instructions beginning in 2010.
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Future Capital Investment Scenarios

The scenarios that follow pertain to spending by all levels of government combined for the 20-
year period from 2018 to 2038 (reflecting the impacts of spending from 2019 through 2038); the
funding levels associated with these analyses are stated in constant 2018 dollars. The results
discussed in this section apply to the overall road system; separate analyses for the Interstate
System, the NHS, and Federal-aid highways are presented in the body of this report.

Highway Investment/Performance Analyses

To provide an estimate of the costs that might be required to maintain or improve system
performance, this report includes a series of investment/performance analyses that
examine the potential impacts of alternative levels of future combined investment by all
levels of government on highways and bridges for different subsets of the overall system.

Drawing on these investment/performance analyses, a series of illustrative scenarios was
selected for more detailed exploration and presentation.

Both the Sustain 2014—2018 Spending scenario and the Maintain Conditions and
Performance scenario assume a fixed level of highway capital spending in each year in
constant-dollar terms (i.e., spending keeps pace with inflation each year). These scenarios
also assume that spending is directed to projects with the largest benefit-cost ratios.

Spending under the Improve Conditions and Performance scenario varies by year,
depending on the level of cost-beneficial investments available at that time. Because a
backlog of cost-beneficial investments has not been addressed, investment under this
scenario is frontloaded, with higher levels of investment in the early years of the analysis
and lower levels in the latter years.

Sustain 2014-2018 Spending Scenario

e The Sustain 2014-2018 Spending scenario assumes that capital spending by all levels of
government is sustained through 2038 at the average annual level from 2014 to 2018
($115.1 billion), and that all spending supports only cost-beneficial projects. Under these
assumptions, the share of travel on pavements with poor ride quality is projected to improve
(i.e., be reduced) by 6.2 percentage points, and the share of bridges classified as poor would
also be projected to improve, declining from 5.4 percent in 2018 to 2.7 percent in 2038.

Maintain Conditions and Performance Scenario

» The Maintain Conditions and Performance scenario seeks to identify a level of capital
investment at which, if only cost-beneficial projects are chosen, selected measures of
conditions and performance in 2038 are maintained at 2018 levels. The average annual
level of investment associated with this scenario is $79.0 billion, 31.4 percent lower than the
level of the Sustain 2014-2018 Spending scenario.

e Under the Maintain Conditions and Performance scenario, $44.7 billion per year would be
directed to system rehabilitation, $23.5 billion to system expansion, and $10.8 billion to
system enhancement. The share of travel on severely congested roads and the share of
bridges classified as poor in 2038 would match their 2018 levels.
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Improve Conditions and Performance Scenario

The Improve Conditions and Performance scenario seeks to identify the level of capital
investment needed to address all potential investments estimated to be cost-beneficial. The

average annual level of systemwide capital
investment associated with this scenario is
$151.1 billion, 31.3 percent higher than the
level of the Sustain 2014-2018 Spending
scenario.

About 36.1 percent of the capital investment
under the Improve Conditions and
Performance scenario would go to
addressing a backlog of cost-beneficial
investments of $1.1 trillion. The rest would
address new needs arising from 2019
through 2038.

The $1.1 trillion backlog includes $237 billion
for system expansion and $852 billion for
existing assets. This $852 billion Highway
Repair Backlog includes $511 billion for the
pavement component of system
rehabilitation investments, $191 billion for
the bridge component of system
rehabilitation investments, and $150 billion
for system enhancement.

The Improve Conditions and Performance
scenario includes average annual spending
of $87.0 billion (57.6 percent) for the

$151.1 billion for system rehabilitation, $20.8
billion (13.7 percent) for system
enhancement, and $43.3 billion

(28.7 percent) for system expansion.

Under the Improve Conditions and
Performance scenario, the share of travel on

Why Poor Pavements and Bridges
Are Reduced but Not Eliminated

The Improve Conditions and
Performance scenario would not
eliminate all poor pavements and
bridges because in some cases
improving assets becomes cost-
beneficial only after assets have
declined into poor condition, and in
others improving assets before they
reach poor condition is cost-beneficial.
Therefore, at the end of any given year,
some portion of the pavement and
bridge population would remain in poor
condition. Moreover, severely
congested roads would also not be
eliminated completely, because system
users impose costs on other users and
society at large that they do not pay for,
which leads to overconsumption of
travel and to congestion. Congestion
would not be eliminated even by
expanding road capacity because of
the generated induced travel demand,
which in turn would fill the additional
capacity.

pavements with poor ride quality is projected to improve (i.e., to be reduced) from 15.8
percent to 6.2 percent; the share of travel on severely congested roads is projected to
improve from 11.2 percent to 7.5 percent. The share of bridges classified as poor is also
projected to improve, decreasing from 5.4 percent in 2018 to 1.2 percent in 2038.

Changes in Improve Scenario and Highway Repair Backlog Estimates

The average annual investment level in the 25th C&P Report for the Improve Conditions and
Performance scenario ($151.1 billion) is 15.3 percent lower than in the 24th C&P report
($178.4 billion) when adjusted to the same dollar-year.

The Department of Transportation has established a performance target to reduce the
backlog of $830 billion [2016 dollars] in highway repairs by 50 percent by 2040. Although
the 2018 Highway Repair backlog of $852 billion is 2.6 percent higher, in constant dollar
terms, it has decreased from the 24th C&P Report to the 25th C&P Report by 4.6 percent.
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2018-2038 Future Highway Capital
Investment Scenarios

o @ @

Average System Rehabilitation Share of Travel Share of Travel Share of Deck
Annual & Enhancement Expansion on Severely on Pavements Area on Poor
Investment Congested with Poor Ride Bridges
Roads Quality
®
Maintain
Conditions and i No Change Reduce to No Change
Performance at $79.0 EEE 11.2% 15.7% 5.4%
2018 Levels $555 $235
Sustain
Spending at
Levels, Adjusted $81.0 $34 1
for Inflation : :
Improve
Conditions and $151.1 71.3% Re?lg;z B Reg;‘;g . Re?ggz &
Performance $107.7 $43 3 = 2 :

Billions of 2018 dollars. Includes all public and private investment.

Modeled vs. Nonmodeled Investment

The highway investment scenarios include projections for system conditions and
performance based on simulations using the Highway Economic Requirements System
(HERS) and the National Bridge Investment Analysis System (NBIAS). Each scenario
scales up the total amount of simulated investment to account for capital improvements
that are outside the scopes of the models or for which no data are available. Of 2014 to
2018 average annual capital spending on all U.S. roads, 13.7 percent was used for system
enhancements (safety enhancements, traffic control facilities, and environmental
enhancements) that neither model analyzes directly. An additional 14.5 percent was used
for pavement and capacity improvements on non-Federal-aid highways; FHWA does not
collect the data that would be necessary to support analysis for such roads using HERS.
(FHWA does collect enough data for the Nation’s bridges to support analysis using NBIAS.)

Combining these percentages yields about 28.2 percent; each scenario for the road system
was scaled up so that nonmodeled investment would make up this share of its total
investment level. For example, of the $151.1 billion average annual investment in the
Improve Conditions and Performance scenario, $42.6 billion represents nonmodeled
investment.
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Highlights: Transit

Spending on the System

o All levels of government spent a combined
$73.3 billion in 2018 to provide public
transportation and maintain transit
infrastructure.

e Public transportation operating expenditures
(wages, salaries, fuel, spare parts,
preventive maintenance, support services,
and leased transit services) totaled $51.8
billion in 2018, a 37.9 percent increase from
2008. Of this total cost, 35.6 percent was
funded by system-generated revenue, most
of which came from passenger fares. The
Federal government provided a further
8.5 percent of revenues, and the remaining
funds came from State and local sources.

o Expenditures for transit capital investments,
excluding directly generated sources, totaled
$18.7 billion in 2018, a 16.4-percent increase
from 2008. Capital investments are used for
the acquisition, renovation, and repair of
transit vehicles, such as buses and railcars,

Federal Transit Funding,
Urban and Rural

Federal Transit Administration (FTA)
Urbanized Area Formula Funds are
apportioned to urbanized areas
(UZAs), as defined by the Census
Bureau and the 2010 census. Each
large UZA (more than 200,000 people)
has a designated recipient—a
metropolitan planning organization or
large transit agency—that allocates
FTA funds according to local policy. In
small urban and rural areas, FTA
apportions funds to the State, which
allocates them according to State
policy. Indian tribes are apportioned
formula funds directly. When obligated,
funds become available on a
reimbursement basis.

and fixed assets, such as stations and rail guideway elements. Federal funding made up
40.3 percent of these capital expenditures, while the remaining funds came from State and

local sources.

e In 2018, $15.0 billion, or 70.1 percent, of total transit capital expenditures was invested in
rail modes, and $6.0 billion, or 28.2 percent, was invested in nonrail modes. In 2018, $18.2
billion, or 39 percent, of total transit operating expenditures was invested in rail modes, and

$28.0 billion, or 61 percent, was invested in
nonrail modes. Guideway investments in
at-grade rail, elevated structures, tunnels,
bridges, track and power systems totaled
$7.3 billion in 2018. Investments in
vehicles, stations, and maintenance
facilities totaled $10.1 billion.

o Between 2008 and 2018, after adjusting for
inflation (constant dollars), public funding for
transit increased at an average annual rate
of 1.4 percent. Federal funding increased
at an average annual rate of 1.4 percent,
and State and local funding increased at an
average annual rate of 1.5 percent.

« Farebox recovery ratios, representing the
share of operating expenses that come from
passenger fares, were about 43.9 percent
for the top 10 transit agencies in 2018,
down slightly from 44.1 percent in 2008.

For all agencies, the 33.8 percent recovery

Unlinked Passenger Trips,
Passenger Miles, and Revenue Miles

Unlinked passenger trips (UPT), also
called boardings, count every time a
person gets on an in-service transit
vehicle. Each transfer to a new vehicle
or route is considered another unlinked
trip, so a person’s commute to work
may count as more than one trip if that
person transferred between routes.

» Passenger miles traveled (PMT)
count how many miles a person
travels. UPT and PMT are common
measures of transit service
consumed.

» Vehicle revenue miles (VRM) count
the miles of revenue service.
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ratio in 2018 is down slightly from 34.2 percent in 2008, reflecting an annual average
change of -0.1 percent.

Extent of the System

« Of the transit agencies in the United States that report to the National Transit Database
(NTD), in 2018, 945 agencies provided service primarily to urbanized areas and 1,355
provided service to rural areas. Of the 945 urban agencies, 278 agencies (about 30
percent) operated only one mode and the remaining agencies operated two to eight modes.
Among the 1,355 rural agencies, about 71 percent operated only one transit mode, and the
remaining agencies operated two to four modes.

o Transit is provided through 18 distinct modes in two major categories, rail and non-rail. In
2018, there were transit providers operated 1,174 regular fixed-route bus modes operated,
180 commuter bus modes operated, and 12 bus rapid transit modes operated. Rail modes
include heavy rail (15), light rail (22), streetcar (19), hybrid rail (six), commuter rail (21), and
other less common rail modes that run on fixed tracks. Demand-response service was
provided by 1,906 operators. Open-to-the-public vanpool service was provided by 101
operators. Other modes include ferryboat (32) and trolleybus (five), as well as other less
common modes

o Bus and heavy rail continue to be the largest segments of the industry, providing 47.6
percent and 37.8 percent of all transit trips, respectively. Demand-response systems are the
second-largest transit supplier, generating 25.0 percent of vehicle revenue miles, yet carry
only 1.1 percent of passenger trips. In 2018, light rail and commuter rail generated 5.1
percent and 5.5 percent of unlinked passenger trips, respectively.

o Transit operators reported 9.6 billion unlinked passenger trips on 4.8 billion vehicle revenue
miles in 2018.

2018 Transit System Extent and Spending

Number of Transit Agencies Unlinked Passenger Vehicle Revenue
(Providers of Transit Service) Trips (Billions) Miles (Billions)
(Providers of ’. (Mileage in
Rural 1,355 Urban 945 Transit Service) ‘-;: Revenue Service)
Total 2,300 Total 9.6 Total 4.8
Operating Expenses Capital Expenses

System-Generated 35.6%

0
Revenue 35.3% Federal

Federal 8.5% $21.5 15.2% State

Billion

$51.8

Billion

36.5% Local

L 13.0% Other

State 22.7%

Local 33.1%

Operating + Capital = $73.3 Billion
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Transit Modes

Public transportation is provided by different types of vehicles in different operating
modes:

Fixed-route bus service uses rubber-tire buses that run on scheduled routes.
Commuter bus service is similar but runs longer distances between stops.
Bus rapid transit is high-frequency bus service similar to light rail service.

Publicos and jitneys are small, owner-operated buses or vans that operate on less-
formal schedules along regular routes.

Larger urban areas are often served by one or more of the following kinds of fixed-
guideway (rail) transit service:

Heavy rail (often running in subway tunnels), which is characterized primarily by third-
rail electric power and an exclusive dedicated guideway.

Commuter rail, which often shares track with freight trains and usually uses overhead
electric power (but may use diesel power or third rail), is typically found in extended
urban areas.

Light rail systems are common in large and medium-sized urban areas; they feature
overhead electric power.

Streetcars are small light rail systems, usually with only one or two cars per train, that
often run in mixed traffic.

Hybrid rail, previously classified as light rail or commuter rail, shares the
characteristics of these two modes but has higher average station density (stations
per track mile) than commuter rail and lower density than light rail; it has a smaller
peak-to-base ratio than commuter rail.

Cabile cars, trolley buses, monorail, and automated guideway systems are less-
common fixed-guideway systems.

Demand-response transit service is usually provided by vans, taxicabs, or small
buses that are dispatched to pick up passengers on request. This mode is used
mostly to provide paratransit service, as required by the Americans with Disabilities
Act. These vehicles do not follow a fixed schedule or route.
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2023 Top Transit Modes
Operated in the United States

% of % Vehicle » of Passenger No. of
Transit Systems Revenue Miles Miles Travele Transit
Systems

Fixed-route 39.0% 45.1% ueh 136
Bus Systems - - P
Heavy Rail Q
i i 04% | B o143 4% 15
Light Rail Systems i
(includes street cars) 1.2% | | 26% 5.1% “
Commuter |
Rail Systems 06% | | IRED B4% 2
Demand-response 5
Systems (includes  544% 25.1% 1.8% 1,906
Sysame ] ] ot
Other Systems i
(Rai) 05% | 0.2% 0% 18
Other Systems . _
(Nonrail 0% | | s 3% 139
TOTAL 100.0% 100.0% 100.0% . 3506

Fixed-route Bus Systems includes local service bus, cormmuter bus, and Bus Rapid Transit (BRT)
Other Systems (Rail) includes inclined plane, cable car, hybrid rail, automated guideway/monorail
Other Systems (Nonrail) includes vanpools, tramway, jitney, plblicos, trolleybus, ferryboat
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Conditions and Performance of the System

Increases in Fatalities

e The number of transit fatalities increased from 192 fatalities in 2008 to 260 fatalities in 2018.
In 2018, 85 fatalities, or 32.7 percent, were classified as suicides. Collisions accounted for
84 percent of fatalities in 2018, generally at intersections and grade crossings.

Some Improvement in System Performance

o Between 2008 and 2018, the service offered by transit agencies grew significantly. The annual
rate of growth in VRM ranged from 0.5 percent per year for heavy rail to 4.0 percent per year
for light rail. This has resulted in 0.2 percent more route miles available to the public.

o In 2018, agencies reported 212,002 transit vehicles serving urban and rural areas, 5,162
passenger stations, and 2,393 maintenance facilities. Rail systems operated on 13,086
miles of track, and fixed-route buses operated on 226,782 mixed traffic route miles.

e The average fleet age for buses was 7.4 years in 2018, up from 7.0 years in 2008, but the
percentage of vehicles below the replacement threshold increased from 11.8 percent in
2008 to 15.1 percent in 2018.

o Between 2008 and 2018, the number of annual service miles per vehicle (vehicle
productivity) remained unchanged, and the average number of miles between breakdowns
(mean distance between failures) increased by 11 percent.

o Growth in service supplied was nearly in accordance with growth in service consumed. From
2008 to 2018, average passenger loads were either flat or they decreased, with the exception
of Other Rail, while passenger miles traveled and unlinked passenger trips both decreased
slightly. Vehicle occupancy decreased by 20 percent on fixed-route buses, the third largest
decrease across all modes, following Demand Response and Other Nonrail modes.

Future Capital Investment Scenarios, Systemwide

As in the highway discussion, the transit investment scenarios that follow pertain to spending by
all levels of government combined for the 20-year period from 2018 to 2038; the funding levels
associated with all these analyses are stated in constant 2018 dollars. Unlike the highway
scenarios, the transit scenarios assume an immediate jump to a higher (or lower) investment
level that is maintained in constant-dollar terms throughout the analysis period.

Included in this section for comparison purposes is an assessment of the investment level
needed to replace all assets that are currently past their useful life or that will reach that state
over the forecast period. This level of investment would be necessary to achieve and maintain
a state of good repair (SGR) but would not address any increases in demand during that period.
Although not a realistic scenario, it provides a benchmark for infrastructure preservation.
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2018-2038 Future Transit
Capital Investment Scenarios

T,
[l
N/
System

Annual Average Preservation
Investment* Preservation* Expansion* Backlog*

2018 2038

$20.3 $0.0

State of Good

Repair (SGR) $203 | _ $0.0
$13.5 : $7.0

Sustain 106.2

2014-2018 $20.5 - 3 506

Spending Increase
$18.8 i $6.6

Expansion $25.4 _ $0.0
$18.9 $8.5

Expansion i

Wit?'l Growth $27.4 _ $0.0

*Billions of 2018 Dollars

o For this report, the 20-year investment levels for transit capital assets have been estimated
using the SGR Benchmark analysis and three investment scenarios that build on expansion
investment components. The SGR Benchmark analysis found that the level of expenditure
required to immediately attain and maintain SGR for the next 20 years, $20.3 billion per
year, is roughly 50 percent higher than current asset preservation expenditures of $13.5
billion per year. Unlike the three capital investment scenarios which, with minor exceptions,
apply a cost-benefit test to all investment needs, SGR Benchmark investments are not
subject to any cost-benefit tests.
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State of Good Repair—Expansion vs. Preservation

State of Good Repair (SGR) is defined in this report as all transit capital assets being
within their average service life. This general construct allows FTA to estimate system
preservation needs. The SGR analysis looks at the age of all transit assets and adds the
value of those that are past the age at which that type of asset is usually replaced to an
estimate of total reinvestment needs. Some assets continue to provide reliable service
past the average replacement age and others do not; the differences average out over
the large number of assets nationally. Some assets will need to be replaced; some will
just get refurbished. Both types of cost are included in the reinvestment total. SGRis a
measure of system preservation needs, and failure to meet these needs results in

increased operating costs and poor service.

Expansion needs are treated separately in this analysis. Expansion needs address a
range of objectives, including improving service coverage and frequency, and increasing
operating speeds. The Expansion with Growth scenario includes investment to support
long-term ridership increases (assuming a return to 2018 ridership levels after 2030).

Sustain 2014-2018 Spending Scenario

The Sustain 2014-2018 Spending scenario assesses the expected impact on asset
conditions and system performance if annual reinvestment expenditures are sustained at

their 2014—2018 5-year average over the
next 20 years. For this report, the 2014—
2018 preservation and expansion
expenditure levels are roughly in line with the
estimated level of investment required to
maintain the deferred investment backlog
and system performance at 2018 levels.
Note that annual investment levels are
expected to exceed 2014-2018 levels under
the BIL.

Under the Sustain 2014-2018 Spending
scenario, total preservation spending of
$13.5 billion per year is well below that of the
SGR Benchmark and other scenarios.
Sustaining 2014-2018 spending levels is
marginally less than that required to maintain
the current size of the SGR backlog, but
therefore significantly less than the $19.5
billion required to eliminate the backlog over
20 years. Total expansion spending of $7.0
billion per year is slightly more than that
required to address the expansion
investment levels identified in the Expansion
scenario, but less than the amount estimated
for the Expansion with Growth scenario. In
this report, 2014—2018 spending levels are
based on the inflation-adjusted annual

Expansion Investment in the
Sustain 2014-2018 Spending
Scenario

The Sustain 2014-2018 Spending
scenario includes all the expansion
investment types in the Expansion with
Growth Scenario (including the
investment components for transit
deserts, frequency improvements,
operating speeds and crowding
reduction improvements, planned New
Starts investments, and ridership
growth analysis). TERM'’s benefit-cost
analysis is then used to “constrain”
these investment needs to include only
investments with the highest benefit-
cost ratios, such that the expansion
investment needs equal the 2014—
2018 $7.0 billion expansion investment
average. (Note: New and Small Starts
investments with Full Funding Grant
Agreements are excluded from the
cost-benefit test.)

average preservation and expansion spending for the most recent 5-year period reported to
the NTD (2014-2018). This 5-year annual average helps smooth year-to-year variations in
spending while limiting the analysis to more recent program funding levels.
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Expansion Scenario

The Expansion scenario estimates the total combined 20-year investment levels for both
transit expansion and transit asset preservation. The expansion investments were driven by
the level of investment required to (1) support planned New Starts/Small Starts investments,
(2) attain specific service targets for areas currently unserved or underserved by transit,

(3) attain specific service performance targets for urban areas with low average operating
speeds, and (4) reduce crowding for transit agencies with high-capacity utilization, all
relative to 2018 levels.

Total preservation investment levels under the Expansion scenario are estimated to be
$18.8 billion per year. This is less than the needed spending under the SGR benchmark
because TERM'’s cost-benefit test projects that the Nation would not need to reinvest in
certain transit assets that do not pass the test. Total expansion investments are estimated
to be $6.6 billion per year.

Expansion with Growth Scenario

The Expansion with Growth scenario builds on the needs identified in the Expansion
scenario, including estimated expansion investment levels required to support projected
growth in passenger miles traveled (PMT), taking into account the decline and expected
slow recovery of ridership following the COVID-19 pandemic. Under these assumptions,
investment in expansion assets does not occur until ridership reaches pre-pandemic levels
in individual submarkets.

Total preservation investment levels under the Expansion with Growth scenario are
estimated to be $18.9 billion per year. This is slightly more than in the Expansion scenario
because of the 20-year reinvestment levels for the additional assets required to support
ridership growth. Total expansion levels are estimated to be $8.5 billion per year. This is
about 22 percent higher than 2014-2018 spending.



Executive Summary

Executive Summary

Part I: Moving a Nation

Part | includes six chapters; each describes
the existing transportation system from a
different perspective:

1. Chapter 1, System Assets, describes
the extent of highways, bridges and
transit systems based primarily on data
from the Highway Performance
Monitoring System (HPMS), the National
Bridge Inventory (NBI), the National
Tunnel Inventory (NTI), and the National
Transit Database (NTD).

2. Chapter 2, Funding, provides data on
the revenue collected and expended by
different levels of governments and
transit operators to fund transportation
construction and operations.

3. Chapter 3, People and Their Travel,
uses data from the National Household
Travel Survey (NHTS) and U.S. Census
Bureau to show how changes in
population and population demographics
influence travel demand.

4. Chapter 4, Mobility, covers highway
congestion and reliability in the Nation’s
urban areas, as well as transit ridership,
average speed, vehicle utilization, and
maintenance reliability.

5. Chapter 5, Safety, presents statistics on
highway safety and transit performance,
focusing on common roadway factors
that contribute to fatalities and injuries,
as well as transit safety and security data
by mode and type of service.

6. Chapter 6, Infrastructure Conditions,
presents data on the physical conditions
of the Nation’s highways, bridges, and
transit assets.

Transportation Performance
Management

The Federal Highway Administration (FHWA)
defines Transportation Performance
Management (TPM) as a strategic approach
that uses system information to make
investment and policy decisions to achieve
national performance goals. FHWA has

finalized six related rulemakings to implement
the TPM framework:

o Statewide and Metropolitan /
Nonmetropolitan Planning Rule
(implements a performance-based
planning process at the State and
metropolitan levels; defines coordination
in the selection of targets, linking
planning and programming to
performance targets).

o Safety Performance Measures Rule (PM-
1) (establishes five safety performance
measures to assess fatalities and serious
injuries on all public roads, a process to
assess progress toward meeting safety
targets, and a national definition for
reporting serious injuries).

o Highway Safety Improvement Program
(HSIP) Rule (integrates performance
measures, targets, and reporting
requirements into the HSIP).

o Pavement and Bridge Performance
Measures Rule (PM-2) (defines
pavement and bridge condition
performance measures, along with target
establishment, progress assessment,
and reporting requirements).

» Asset Management Plan Rule (defines
the contents and development process for
an asset management plan; also defines
minimum standards for pavement and
bridge management systems).

o System Performance and Freight
Measures Rule (PM-3) (defines
performance measures to assess
performance of the Interstate System,
non-Interstate National Highway System,
freight movement on the Interstate
System, Congestion Mitigation and Air
Quality Improvement Program traffic
congestion, and on-road mobile
emissions).

All 50 State DOTSs, the District of Columbia,
and Puerto Rico report performance data and
targets for each of 17 performance measures
(https://www.fhwa.dot.gov/tpm/reporting/index
.cfm).
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Executive Summary

Chapter 1: System Assets — Highways

In 2018, local governments owned

75.5 percent of the Nation’s 4,195,274
public road route miles and 72.9 percent of
its lane miles (computed as roadway length
times the number of lanes). However,
State-owned roads carried a
disproportionate share of the Nation’s travel
in motorized vehicles, accounting for

72.2 percent of the 3.255 trillion vehicle
miles traveled (VMT) in 2018.

Ownership of bridges is more evenly split, as
local governments owned slightly more

(49.8 percent) of the Nation’s 616,096
bridges in 2018 than did State governments
(48.2 percent). State-owned bridges made
up 76.2 percent of the Nation’s bridge deck
area and carried 87.3 percent of total bridge
traffic.

State governments owned 61.2 percent of
the Nation’s 503 tunnels in 2018, and
75.3 percent of their combined length of
126.3 miles.

Highway, Bridge, Tunnel Ownership by Level of
Government, 2018

m State (A)

Federal (B) mLocal (C)

Other (D)

1.8%

Route Miles
(D)

Lane Miles
Highway VMT
Bridge Count

Bridge Deck Area

Bridge Traffic
Carried

Infrastructure Category

Tunnel Count

S5 2 1 2%
i 2

1.3%(B) 0-("5")%

0% 20% 40% 60% 80% 100%
Percent of Ownership by Government

Tunnel Length

Tunnel Traffic Carried  [ELRFAC)

Note: "Other" category represents private, railroad, and
unknown.

Sources: HPMS; NBI; NTI.

Although the Federal government provides
significant financial support for the Nation’s
highways and bridges, it owns only

4.0 percent of public road route miles. The

Federal government owns 10,976 bridges
and 77 tunnels.

Highway functional classifications are based
on the degree to which roads provide access
relative to mobility. Roads classified as local
provide the most access to adjacent land. In
2018, 48.4 percent of route miles were
classified as rural local and 20.7 percent
were classified as urban local. Roads
classified as arterials serve the longest
distances with the fewest access points.
Collectors funnel traffic from local roads to
arterials.

Highway, Bridge and Tunnel Extent, 2018

Functional Route | Bridge | Tunnel
System Miles Count Count

Rural | Interstate 0.7% 4.1% 6.4%
Other Principal 2.2% 6.0% 8.2%
Arterial
Minor Arterial 3.2% 6.2% 5.0%
Collector 16.1% 22.5% 16.3%
Local 48.4% 32.9% 8.0%
Subtotal Rural 70.7% 1.7% 43.7%

Urban | Interstate 0.5% 5.3% 20.7%
Other Principal 1.9% 8.3% 22.5%
Arterial
Minor Arterial 2.7% 5.2% 5.2%
Collector 3.5% 3.9% 1.6%
Local 20.7% 5.6% 6.4%
Subtotal Urban 29.3% 28.3% 56.3%

Total 100.0% 100.0%  100.0%

Note: Other Freeway and Expressway is shown within Other
Principal Arterial. Collector includes Major Collector and
Minor Collector.

Sources: HPMS; NBI; NTI.

In general, the 1,028,217 route miles of
public roads that were functionally classified
as arterials, urban collectors, or rural major
collectors in 2018 are eligible for Federal-aid
highway funding and are described as
“Federal-aid highways.”

The National Highway System (NHS)
includes almost all principal arterials as well
as collector and local roads that connect the
principal arterials to other transportation
modes and defense installations. The total
length was 220,169 miles in 2018, which
includes 48,741 miles on the Interstate
Highway System. State governments own
more than 89.4 percent of the NHS, and over
99.9 percent of the Interstate System.
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Chapter 1: System Assets — Transit

Most transit systems in the United States
report to the National Transit Database
(NTD). In 2018, 945 systems served
urbanized areas that had populations greater
than 50,000. In rural areas, 1,355 systems
were operating. In total, 2,300 transit
systems reported data to NTD in 2018.

Modes

Transit is provided through 18 distinct modes
in two major categories: rail and nonrail.
Rail modes include heavy rail, light rail,
streetcar, commuter rail, and other less
common modes that run on fixed tracks,
such as hybrid rail, inclined plane, monorail,
and cable car. Nonrail modes include bus,
commuter bus, bus rapid transit, demand
response, vanpools, ferryboats, and other
modes. In 2018, transit agencies operated
1,174 regular fixed-route bus modes, 180
commuter bus modes, and 12 bus rapid
transit modes. Rail modes include heavy rail
(15), light rail (22), streetcar (19), hybrid rail
(six), commuter rail (21). Agencies operated
1,906 demand-response services (including
demand-response taxi).

Urbanized Areas, Population
Density, and Demand

Based on the 2010 census, the average
population density of the United States is
82.4 people per square mile. The average
population density of all 486 urbanized areas
combined is 2,528 people per square mile.
Areas with higher population density are able
to attract more discretionary transit riders.

Organizational Structure of Urban
and Rural Agencies

Approximately 50 percent of transit agencies
in the United States are transportation units
or departments of cities, counties, or other
local governments. Independent public
authorities or agencies account for 20
percent of transit agencies; 19 percent are
private operators and the remaining 12
percent are other organizational structures
such as State governments, area agencies
on aging, municipal planning organizations,
planning agencies, Tribes, and universities.

Agencies in rural and urban areas differ in
several respects. Nearly one-third of urban
transit agencies are independent public
authorities or agencies; less than one-fifth of
rural agencies fall into those categories.
More than 25 percent of rural agencies are
private operators, compared with less than
10 percent of urban operators.

National Transit Assets

o Ofthe 140,563 vehicles in urban and
rural areas, 118,691 are nonrail vehicles
(buses, demand response, and vanpool),
whereas 21,014 are rail passenger cars.

o Rail systems operate on 13,086 miles of
track; bus systems operate over 226,782
directional route miles.

e Urban and rural areas have 5,162
stations and 2,393 maintenance facilities.

Transit Agency Type

Private
Operators .
19% City, County, Local
Government

Transportation Units

49%
Independent Public

Authorities or
Agencies
22%
State Government
Units
1%

Source: NTD.

ADA Compliance

The Americans with Disabilities Act of 1990
(ADA) ensures equal opportunity and access
for persons with disabilities. The ADA
requires transit agencies to provide
accessible vehicles (e.g., with lifts) and
accessibility enhancements to key rail
stations, such as barriers on platforms,
ramps, elevators, and other elements.
Nearly 95 percent of vehicles are ADA-
compliant.
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Executive Summary

Chapter 2: Funding — Highways

Revenues and expenditures across the
different levels of government are closely
intertwined. Revenues are raised through
fees and taxes collected from highway users
and other sources at all levels of
government—Federal, State, and local.
Expenditures cover costs in construction,
replacement, rehabilitation, maintenance,
and other capital outlay for highways and
bridges. In 2018, revenues raised for
highways and bridges by all levels of
government totaled $237.8 billion, and
expenditure totaled $244.5 billion. When
revenues fall below expenditures (such as in
2018), the difference is drawn from highway
reserve accounts for current use at the
Federal, State, and local levels. Total
highway capital outlay on all systems
reached $117.0 billion in 2018.

Total revenue increased by 2.1 percent per
year from 2008 to 2018. Revenues from
user charges, including motor fuel taxes,
motor vehicle taxes and fees, and tolls
generated $121.3 billion. The largest
revenue increase was generated from tolls
during this period. Toll revenues grew from
$9.1 billion to $17.6 billion at an annual
average rate of 6.8 percent. User charges
accounted for about half of total revenue,
including 44 percent of total revenues from
motor fuel and motor vehicle taxes, and the
7 percent of tolls. The remaining

$116.5 billion was generated from a variety
of other sources, including property taxes
and assessment, General Fund
appropriations, other taxes and fees,
investment income, and debt financing.

Total expenditures grew by 2.6 percent per
year from 2008 to 2018. Federal, State, and
local governments funded 20.4, 50.7, and
28.9 percent of total expenditures in 2018,
respectively. Capital outlay represented
nearly half (48 percent) of total expenditures,
followed by maintenance and traffic services,
which made up 24 percent. Administration,
highway patrol and safety, bond retirement,
and interest on debt each comprised between
9 and 6 percent of total government
expenditures on highways in 2018.

Highway Expenditures by Type, 2018

. Administration
Maintenance & $19.4

Traffic Services 8%
$59.1
24%

Highway
Capital Outlay Patrol &
$117.0 Safety
48% $21.2
9%

Interest on
Debt
$11.8
5%
Bond Retirement
$15.9
6%

Note: Dollar values are in billions.
Source: Highway Statistics 2018.

Total capital outlay increased at an annual
average rate of 2.6 percent between 2008
and 2018. Federal spending increased by
2.3 percent and State and local spending by
2.9 percent during this same period. In
2018, the Federal government funded

40.1 percent of capital outlay but only

20.4 percent of highway expenditures.

About two-thirds (66.1 percent) of capital
outlay was directed toward system
rehabilitation, including $61.2 billion for
highways and $16.2 billion for bridges. A
fifth (19.8 percent) of capital outlay went to
system expansion, mainly in the form of
additions to highways.

Capital Outlay by Improvement Category, 2018

Capital Outlay Funding in
Improvement Type 2018

System Highway $61.2 52.3% 66.1%
Rehabilitation Bridge $16.2 13.8% R
System Additions to
Expansion Existing $13.3 11.3%

Roadways 19.8%

New Routes $8.8 7.5%

New Bridges $1.1 1.0%
Eﬁt:rr]zemem All $165 | 14.1% | 14.1%
Total $117.0 | 100.0% | 100.0%

Note: Dollar values are in billions.
Source: Highway Statistics 2018.
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Chapter 2: Funding — Transit

Funding Sources

In 2018, $73.3 billion was generated from all
sources to fund urban and rural transit.
Transit funding comes from public funds
allocated by Federal, State, and local
governments and from system-generated
revenues that transit agencies earn from the
provision of transit services. Of the funds
generated in 2018, 71 percent came from
public sources and 29 percent came from
system-generated funds (passenger fares
and other system-generated revenue
sources). The Federal share was

$12.0 billion (23 percent of total public
funding and 16 percent of all funding).

Between 2008 and 2018, all sources of
public funding for transit increased by
1.4 percent per year. The Federal share
remained relatively stable, varying in the
range of 16 to 19 percent.

Funding for Urban Transit by Government
Jurisdiction, 2008-2018
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Expenditures

In 2018, operating expenses consumed
$51.8 billion of all funding devoted to transit
whereas capital expenditures consumed
$21.5 billion of all funding.

The largest share of capital expenditures—
34.7 percent ($7.3 billion)—was used for
expansion or rehabilitation of guideway
assets. Investments in vehicles, stations,

and maintenance facilities totaled
$10.1 billion or 48.2 percent.

Urban Capital Expenditures by Asset Type, 2018

Stations Guideway
$3,376 $7,316

Maintenance
Facilities
$1,375
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$2,150
10%

Note: In millions of dollars
Source: NTD.

Salaries and Fringe Benefits

From 2008 to 2018, fringe benefits at the top
10 transit agencies increased at the highest
rate of any operating cost category on a per-
mile basis. Over this period, fringe benefits
increased at an annual compound average
rate of 1.0 percent with a total accumulated
increase of 10.2 percent. Fringe benefits
can include many different components, but
medical insurance usually plays a key role in
the total cost. Meanwhile, salaries and
wages increased by 5.3 percent.

Salaries/Wages and Fringe Benefits, Average Cost
per Mile, Top 10 Transit Agencies, 2008-2018
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Chapter 3: People and Their Travel

The U.S. population has grown significantly
since 2000, according to the U.S. Census
Bureau, experiencing a 16.3-percent
increase from 282 million people to 332
million in 2020. The size of the population
affects the total number of trips and miles
traveled each day. Average annual person
miles traveled increased by 4.2 percent—
from 13,651 miles per person to 14,228
miles—between 2001 and 2017. The growth
in person miles traveled, which accounts for
travel on all modes of transportation, has
outpaced the growth in vehicle miles traveled
(VMT). Average annual VMT per person
decreased from 8,206 to 7,698 miles
between 2001 and 2017.

Age distribution of the population, population
diversity, and income influence travel
demand as well as characteristics of travel
demand such as mode, distance, and
purpose.

Population Age Distribution

The proportion of 35- to 54-year-olds in the
total population declined from 29.5 percent in
2000 to 25.4 percent in 2020. Despite this
decline, this age cohort makes the most
trips, an average of 1,388 trips per year. The
highest population growth has been among
ages 55 and older, which increased from
21.1 percent of the population in 2000 to
over 29.4 percent in 2019.

Overall, the proportion of total licensed
drivers (ages 16 and older) in the United
States changed from 86.5 percent of the
population in this age range in 2001 to

83.9 percent in 2020. The percentage of
licensed drivers decreased for all age groups
below 60 years of age. In contrast, the
percentage of licensed drivers among people
ages 60 and older has grown. For example,
the percentage of people ages 85 and older
with a driver’s license grew from 50 percent
in 2001 to 59 percent in 2020, an increase of
9 percent. Given that there were 6.7 million
Americans ages 85 and older in 2020, that
equates to 4.0 million drivers ages 85 and
older. Driver’s license rates are lowest for
people ages 16 to 19 years old, and declined

from 47 percent of the 16- to 19-year-old
population in 2001 to 33 percent in 2020.

Change in Percentage of Licensed Drivers by Age
Cohort, 2001 vs. 2020
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Change in Percentage Points

Source: FHWA Table DL-20.

Age

Population Diversity

The U.S. population is not only aging, but
also becoming more diverse. In 2000,
28.7 percent of the Nation’s population
comprised people of color: 12.8 percent
Black or African American, 11.9 percent
Hispanic or Latino (of any race), and

4.1 percent Asian, Native Hawaiian, and
other Pacific Islander. By 2020, people of
color accounted for 39.9 percent of the
Nation’s population.

Increased diversity brings changes in how
people travel. The average trip rate is lower
for minority population groups at 3.0 to 3.2
trips per day, compared with White and non-
Hispanic travelers at 3.5 and 3.4 trips per
day, respectively. On average, higher-
income households make more trips and
travel more miles compared with lower-
income households. Similarly, for most
racial and ethnic groups, the average
number of daily trips increases as income
increases.

Black households are an exception, where
the highest number of average daily trips is
made by households with incomes between
$50,000 and $74,999.
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Average Daily Trip Rate by Household Income and
Race or Ethnicity, 2017

Asian

and Hispanic
Household Pacific (of any
Income Islander
$0-$24,999 2.6 3.0
$25,000-$49,999 3.1 3.3
$50,000-$74,999 3.0 3.4
$75,000-$99,000 3.2 3.2
$100,000+ 3.2 3.1

Source: National Household Travel Survey, 2017.

Work Travel

Trends in work influence travel demand. The
2017 National Household Travel Survey
(NHTS) shows that travel to work makes up
about 19 percent of all trips. Full-time
workers make more trips, at 3.8 to 3.9 trips
per day per person, compared with
nonworkers, who averaged 2.9 to 3.2 trips.
According to the 2019 American Community
Survey and the U.S. Census Bureau, driving
to work continues to be the predominant
choice for almost 85 percent of all workers,
followed by working from home (6 percent),
and using transit (5 percent). About 3 percent
of workers walk or bike to work.

Household Travel

The number of households in the United
States grew from 108.2 million in 2001 to
128.5 million in 2020. Many travel activities
serve the entire household, such as grocery
shopping, trips to places of worship, or dining
out. Although personal vehicles are used for
most trips across all incomes, both lower- and
higher-income households are more likely to
use public transit or walk. For example,
households with annual incomes of $50,000
to $74,999 used a vehicle an average of

85 percent of the time and walked or used
transit about 10 percent of the time, whereas
households with annual incomes of $15,000
to $24,999 and those earning $150,000 to
$199,999 used a vehicle less often (about
80 percent of the time) and walked more
often (over 10 percent of the time). The
lowest-income households, under $10,000
per year, walked for the largest percentage of
total trips (21.2 percent) and had the highest
level of transit use at 9.1 percent of all trips.

Percentage of Trips by Household Income and
Mode of Travel, 2017

Household
Income Bicycle | Auto Transit

<$10K 21.2% 21% | 61.5% 9.1%
$10K-$14.9K 14.8% 1.2% @ 751% 5.0%
$15K- $24.9K 11.4% 1.1% | 80.0% 3.6%
$25K- $34.9K 10.3% 0.8% @ 84.1% 2.3%
$35K- $49.9K 8.4% 0.7% | 85.9% 1.9%
$50K- $74.9K 8.8% 0.9% | 85.0% 1.8%
$75K- $99.9K 8.8% 0.8% @ 85.5% 1.8%

$100K-$124.9K 9.4% 0.8%
$125K- $149.9K 9.1% 0.6%
$150K- $199.9K | 11.3% 1.5% @ 81.0% 2.5%
>$200K 12.3% 1.1% | 79.9% 2.7%

Source: FHWA, 2018. Summary of Travel Trends: 2017
National Household Travel Survey.

84.8% 1.8%
84.4% 2.1%

The average number of vehicles per
household in 2017 was the same as in
2001—about two vehicles (1.88)—despite the
increases in population and number of
households. This lack of change may be
attributable to the decline in the number of
people per household (from 2.62 in 2000 to
2.53 in 2020) or the increase in single-person
households (from 25.5 percent in 2000 to
28.2 percent in 2020). According to the 2020
American Community Survey, 8.5 percent of
U.S. households do not have access to a
vehicle, either by choice or by circumstance.
The slow growth in the number of vehicles
per household could also be attributable to
access to alternative transportation modes,
such as on-demand transportation and
shared modes. Households without a vehicle
are more likely to be renters, single-person-
households, and/or have annual incomes
under $25,000 compared with households
with one vehicle, according to the 2017
NHTS.

Personal vehicles are still the preferred
mode of travel, but preference for them is
declining—particularly among people under
60 years of age. This decline is likely being
offset by other transportation modes, such as
transit, on-demand services, and shared
modes. In addition, advances in
communication technology—particularly the
increasing availability of high-speed
internet—have supported online shopping
trends and virtual meeting platforms,
providing an alternative to personal travel.
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Chapter 4: Mobility — Highways

The Texas Transportation Institute’s 2021
Urban Mobility Report estimates that the
average commuter in 494 urbanized areas
experienced a total of 54 hours of delay
resulting from congestion in 2018, up from
42 hours in 2008. Total delay reached

8.6 billion hours and fuel wasted reached
3.4 billion gallons in 2018, leading to a total
cost of $188 billion.

Congestion

The National Performance Management
Research Data Set (NPMRDS) indicates that
the Travel Time Index (TTI) for Interstate and
other limited-access highways averaged
1.33 in 2018 in the Nation’s 52 largest
metropolitan areas. This means that the
average peak-period trip took 33 percent
longer than did the same trip under free-flow
traffic conditions. The comparable TTI value
for 2012 was 1.24.

Mobility on Limited-Access Highways in the 52
Largest Metropolitan Areas, 2012-2018
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Source: FHWA staff calculation from the NPMRDS.

The average planning time index (PTI) was
2.12 for freeways and expressways in these
52 metropolitan areas in 2018. This means
that drivers who wanted to arrive on time 95
percent of the time would need to leave early
enough to account for their trip taking 2.12
times longer than it would under free-flow
traffic conditions. The comparable PTI value
for 2012 was 2.17.

On average, freeways and expressways in
these 52 metropolitan areas were congested
for 4.3 hours per day in 2018, up from 3.6
hours in 2012.

Road congestion varies over the course of a
year. The TTI tended to be stable in the first
half of 2018, but worsened substantially
between July and October. The PTI generally
worsened in fall and winter. High-congestion
hours were concentrated in winter months
and shorter periods of congestion tended to
occur in warmer months.

Speed and Reliability

More than half (73 percent) of NHS travel in
2018 occurred near or at congestion-free
conditions with median speeds above

45 mph. During weekday morning peak
hours, travelers experienced heavily
congested travel conditions with median
travel speeds below 30 mph on 8 percent of
the NHS and below 20 mph on 2 percent of
the NHS. Trucks operated at lower median
speeds compared with all vehicles
combined. About 3 percent of NHS travel
occurred at speeds below 20 mph, and

9 percent occurred at speeds between 20
and 30 mph.

Median speeds differed slightly between
morning and afternoon peaks. However, a
higher percentage of NHS roads were
congested and less reliable during the
afternoon peak compared with the morning
peak.

Most (80 percent) NHS segments were
considered to be relatively reliable in 2018 for
general traffic. However, during daylight
hours on weekdays 38—40 percent of NHS
road segments did not meet the more
particular reliability needs for on-time truck
deliveries. Truck travel appeared to be more
reliable over weekends, when 44 percent of
roads were reliable and 36 percent highly
unreliable. Similarly, evening truck travel
between 8 p.m. and 6 a.m. was more
desirable with 43 percent of roads considered
reliable and 32 percent highly unreliable.
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Chapter 4: Mobility — Transit

Transit Ridership

After rising from 2008 to 2014, transit
ridership declined through 2018. Over the
10-year period from 2008 to 2018,
passenger miles traveled (PMT) were
relatively flat, declining by 0.4 percent,
whereas unlinked passenger trips (UPT)
declined by 6.3 percent.

Passenger Miles Traveled and Unlinked Passenger
Trips, 2008-2018
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Source: NTD.

Maintenance Reliability

The mean distance between failures is an
important performance measure for analysis
of replacement and rehabilitation needs of
the national transit fleet. Between 2008 and
2018, the number of miles between failures
increased by an average of 1.0 percent
annually.

Mean Distance Between Urban Vehicle Failures,
2008-2018
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Note: Only directly operated vehicle data were used to
calculate mean distance between failures. 2014 data do not
include agencies that qualified and opted to use the small
systems waiver of the National Transit Database.
Source: National Transit Database.

Miles between failures for all modes
increased in seven of the 10 years from
2008 to 2018, decreasing in 2009, 2014, and
2018. The overall increase from 2008 to
2018 was 10.8 percent.

Market Share of Public
Transportation

The share of public transportation users
increased from 1.9 percent of person trips in
2009 to 2.5 percent in 2017. The New York
City UZA had the highest market share of
public transit work trips, with nearly 33
percent of work trips taken on transit. The
Chicago, Washington (DC), San Francisco,
Boston, Philadelphia, and Seattle UZAs also
had a greater than 10 percent market share
for work trips taken on transit.

Market Share Change of Public Transportation,
Private Vehicles, and Taxi Trips, 2009 and 2017
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Source: NHTS, FHWA, 2017.

ADA Accessibility

In 2018, the overall level of ADA accessibility
was 94.8 percent. The most significant
increases in ADA accessibility were in
commuter rail passenger and self-propelled
cars, which saw increases from
approximately 22.7 percent and 5.4 percent
in 2008 to 83.0 percent and 86.3 percent in
2018. In 2018, vans and all other rail
vehicles were nearly tied for the smallest
share of ADA-accessible vehicles at 78 and
77 percent, respectively.
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Chapter 5: Safety — Highways

DOT'’s top priority is to make the U.S.
transportation system the safest in the world.
Three operating administrations within
DOT—FHWA, the National Highway Traffic
Safety Administration (NHTSA), and the
Federal Motor Carrier Safety Administration
(FMCSA)—have specific responsibilities for
addressing roadway safety. This balance of
coordinated efforts, coupled with a
comprehensive focus on shared, reliable
safety data, enables these DOT
administrations to concentrate on their areas
of expertise while working together toward
the Nation’s safety goal.

The data below come from NHTSA's Fatality
Analysis Reporting System (FARS):

o From 2008 to 2018, highway fatalities
decreased by 2.3 percent, from 37,423 to
36,560.

e Motor vehicle fatalities declined by
13 percent from 2008 to 2011. The
number of fatalities changed little from
2011 through 2014, but increased by
12 percent from 2014 to 2018.

e From 2008 to 2018, fatality rates per
100 million vehicle miles traveled (VMT)
decreased by 10 percent.

o From 2008 to 2010, the fatality rate per
100 million VMT dropped from 1.26 to
1.11 and varied little from 2010 through
2014. The rate rose from 1.08 in 2014 to
1.19in 2016 and dropped to 1.13 in 2018.

Although progress was made in reducing
overall highway fatalities from 2008 to 2018,
certain types of fatal crashes increased.
Three focus areas established by FHWA,
based on the most common crash types
relating to roadway characteristics, are
roadway departure, intersection, and
pedestrian/pedalcyclist fatalities, which
accounted for 51 percent, 27 percent, and
20 percent, respectively, of total fatalities in
2018.

These three categories overlap, and

11 percent of fatalities involve more than one
of these three focus areas; 13 percent do not
involve a focus area.

e From 2008 to 2018, roadway departure
fatalities decreased by 6.8 percent.

e From 2008 to 2018, intersection-related
fatalities increased by 20.7 percent.
Estimates indicate that the United States
has more than 3 million intersections,
most of which are nonsignalized
(controlled by stop signs or yield signs, or
without any traffic control devices), and a
small portion of which are signalized
(controlled by traffic signals). In 2018,
29.9 percent of fatalities related to
intersections occurred in rural areas and
70.1 percent occurred in urban areas.

e From 2008 to 2018, pedestrian/bicyclist
fatalities increased by 38.2 percent.

e From 2008 to 2009, nonmotorist fatalities
declined by 8.1 percent. Beginning in
2009, that trend shifted and resulted in a
50.4-percent increase by 2018.
Pedestrian fatalities rose from 4,109 in
2009 to 6,283 in 2018, an increase of
52.9 percent. Pedalcyclist (primarily
bicyclist) fatalities rose from 628 in 2009
to 857 in 2018, an increase of
36.5 percent.

Pedestrian, Pedalcyclist, and Other Nonmotorist

Traffic Fatalities, 2008-2018
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More recent data show an increase in overall
highway fatalities since 2018; these trends
are discussed in Chapter 11.
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Chapter 5: Safety — Transit

Rates of injuries and fatalities on public
transportation generally are lower than for
other types of transportation. Nonetheless,
serious incidents do occur and the potential
for catastrophic events remains.

Most victims of injuries and fatalities in rail
transit are not passengers or patrons but are
members of the general public such as
pedestrians, automobile drivers, bicyclists, or
trespassers. Patrons are individuals in
stations who are waiting to board or who
have just disembarked from transit vehicles.
Passengers are individuals boarding,
traveling, or alighting a transit vehicle.

Transit fatalities, including FRA-regulated
systems, rose from 285 in 2008 to 378 in
2018. Two significant contributors to this
increase were growth in the number of
suicides in transit, from 45 in 2008 to 85 in
2018, and growth in FRA-regulated rail
system fatalities, from 93 in 2008 to 118 in
2018.

Fatalities, for All Modes, 2008—2018 (Including
FRA-Regulated Rail Systems)
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Of the 260 transit-related fatalities in 2018
(excluding FRA-regulated rail systems), 15
were passengers, 25 were patrons, 11 were
workers, and 124 (48 percent) were other
members of the public. The remaining 85
were suicides. The number of fatalities per
100 million passenger miles travelled
increased from 0.5 in 2008 to 0.7 in 2018.

Annual Transit Fatalities, by Victim Type, 2008—
2018 (Excluding FRA-Regulated Systems)
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Between 2008 and 2018, rail transit fatalities
increased by 35 percent. Collisions are the
most common type of fatal incident in rail
transit. In 2018, 219 people, or 84 percent of
all fatalities (excluding FRA-regulated
systems), died in collision incidents. Rail
collisions make up nearly two-thirds of these
fatalities. Within rail modes, fatality rates
differ considerably. In every year from 2008
to 2018, the fatality rate for light rail was
higher than that for heavy rail.

Transit Fatality Event Types, 2018 (Excluding FRA-
Regulated Rail Systems)

Nonrail Collision

Rail Collision
144
55%

Homicide

7
3%
Source: NTD.

FRA-regulated rail systems fatalities rose by
26.9 percent from 2008 to 2018, from 93 to
118. In this same period, injuries on FRA-
regulated systems rose by 5.2 percent and
incidents rose by 18.6 percent.
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Chapter 6: Infrastructure Conditions — Highways

FHWA measures pavement and bridge
conditions based on categorical ratings of
good, fair, and poor. Condition data
presented by raw counts are simplest to
compute, but weighting by VMT or bridge
traffic provides a metric for the extent to
which pavement or bridge conditions are
affecting the traveling public.

HPMS contains data on multiple types of
pavement distresses, including pavement
roughness (used to assess the quality of the
ride that highway users experience),
pavement cracking (distresses occurring on
the surface of pavements), pavement rutting
(surface depressions in the vehicle wheel
path of asphalt surface pavements), and
pavement faulting (the vertical displacement
between adjacent jointed sections on
concrete surface pavements).

Weighted by lane miles, 3.6 percent of
pavements on Interstate highways for which
data were available had poor ride quality in
2018; the comparable shares for cracking,
rutting, and faulting were 4.3 percent,

1.1 percent, and 2.6 percent, respectively.

Interstate Highway Pavement Condition, Weighted
by Lane Miles, 2018
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Source: HPMS.

FHWA uses the share of VMT on NHS
pavements with good ride quality as a metric
for performance planning purposes; this
metric was affected by the expansion of the
NHS under MAP-21, as pavement conditions
on the additions to the NHS were not as
good as those on the pre-expansion NHS.
The share of pavements with good ride

100%

quality rose from 57 percent in 2008 to

60 percent in 2010 on the pre-expansion
NHS, and from an estimated 54.7 percent in
2010 to 61.7 percent in 2018 on the
expanded NHS.

NHS Pavement Ride Quality, Weighted by VMT,
2008-2018
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The NBI contains data on bridge decks,
superstructures, and substructures that
combined form an overall bridge condition
rating. The unweighted share of bridges
rated poor was reduced from 10.1 percent in
2008 to 7.6 percent in 2018. Poor bridge
condition ratings were further reduced from
8.8 percent to 5.4 percent in the deck-area-
weighted share and from 7.1 percent to

3.8 percent in the traffic-weighted share over
this period. A poor condition rating does not
mean that a bridge is unsafe.

Systemwide Bridge Conditions, 2008—2018

Measurement Type 2008 m

Good By Bridge Count 47.8% 46.0%
Weighted by Deck Area | 45.8% 45.3%
Weighted by ADT 44.7% 46.4%
Fair By Bridge Count 41.9% 46.4%
Weighted by Deck Area | 45.3% 49.2%
Weighted by ADT 48.2% 49.8%

Poor By Bridge Count 10.1% 7.6%
Weighted by Deck Area 8.8% 5.4%
Weighted by ADT 7.1% 3.8%

Source: NBI.
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Chapter 6: Infrastructure Conditions — Transit

Transit asset infrastructure in the C&P
Report includes five major asset groups:
guideway elements, maintenance facilities,
stations, systems, and vehicles.

Major Asset Categories

Guideway Tracks, ties, switches, ballast,
Elements tunnels, elevated structures, and bus
guideways

Bus and rail maintenance buildings,
bus and rail maintenance equipment,
and storage yards

Stations Rail and bus stations, platforms,
walkaways, and shelters

Systems for train control,
electrification, communication, and
revenue collection; also includes
utilities, signals, train, centralized
vehicle/train control, and substations

Large buses, vans, heavy rail, light
rail, commuter rail passenger cars,
nonrevenue vehicles

Maintenance
Facilities

Systems

Vehicles

Source: TERM.

Condition Rating

FTA uses a capital investment needs tool,
the Transit Economic Requirements Model
(TERM), to measure the condition of transit
assets. The model uses a numeric scale
that ranges from 1 to 5.

Definition of Transit Asset Conditions

“Raing Goatton | boscrpton |

Excellent | 4.8-5.0 No visible defects, near-new
condition

Some slightly defective or
deteriorated components
Moderately defective or
deteriorated components
Defective or deteriorated
components in need of
replacement

Seriously damaged components
in need of immediate repair

Good 4.0-4.7
Adequate | 3.0-3.9

Marginal 2.0-2.9

Poor 1.0-1.9

Source: TERM.

The replacement value of the Nation’s transit
assets was $1,161 billion in 2018.

The relatively substantial proportion of
facilities, elements, and systems assets that
are rated below 2.5, or a state of good repair
(SGR), and the magnitude of the $101-billion
investment required to replace them
(referred to as the reinvestment backlog),
represent major challenges to the rail transit
industry.

Guideway elements and stations represent
more than 63 percent of the total value of
transit assets in the United States. However,
both categories represent a very small
portion of assets categorized as below SGR,
with each category having only 3 percent
and 6 percent of assets not in a state of
good repair. The asset category with the
highest percentage of assets not in a state of
good repair is systems: 25 percent of
systems assets are not in a state of good
repair, with 18 percent of assets categorized
as in poor condition.

Assets that support rail service account for
more than 84 percent of the total value of
transit assets. In contrast, assets that
support nonrail services—including bus,
paratransit, ferry, and other modes—account
for 15 percent of the total value of transit
assets. Aremaining 0.3 percent of transit
assets support both rail and nonrail services
at larger multimodal agencies.

Asset Categories Rated Below SGR, 2018

Asset Category Percentage Below SGR

Guideway Elements 2.9%
Systems 25.3%
Facilities 16.7%
Stations 5.7%
Vehicles 13.8%

Source: TERM.

Trends in Urban Bus and Rail
Transit Fleet not in SGR

The average condition rating for bus and rail
fleets did not change much between 2008
and 2018, ranging between 3.3 and 3.6 for
buses and ranging between 3.2 and 3.5 for
rail. The percentage of the bus fleet not in
SGR rose from 11.1 percent in 2008 to
14.6 percent in 2018. For rail, the
percentage not in SGR increased between
2008 and 2018 from 4.2 percent to

9.2 percent, after declining to a low of

2.8 percent in 2012.

The average fleet age of all buses was

7.1 years in 2018, up from 6.1 years in 2008.
The average fleet age of rail vehicles
increased from 20.1 years in 2008 to

24 4years in 2018.
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Introduction to Part ll: Investing for the Future

Within this report, the term “investment”
refers to capital spending, which includes the
construction or acquisition of new assets and
the rehabilitation of existing pavement,
bridge, and transit assets, but does not
include routine maintenance expenditures.
Chapters 7 through 10 present and analyze
general scenarios for future capital
investment in highways, bridges, and transit.

Chapter 7, Capital Investment Scenarios,
defines the core scenarios and examines the
associated projections for condition and
performance. It also explains how the
projections are derived by supplementing the
modeling results with assumptions about
nonmodeled investment.

Chapter 8, Supplemental Analysis, explores
some implications of the scenarios
presented in Chapter 7 and discusses
potential alternative methodologies. It
includes a comparison of highway
projections from previous editions of the
C&P Report with current findings.

Chapter 9, Sensitivity Analysis, explores the
impacts on scenario projections of changes
to several key assumptions that are relatively
arguable, such as the discount rate and the
future rate of growth in travel demand.

Lastly, Chapter 10, Impacts of Investment,
explores the impacts of alternative levels of
possible future investment on various
indicators of conditions and performance.

These four chapters measure investment
levels in constant 2018 dollars except where
noted otherwise. The chapters consider
scenarios for investment from 2019 through
2038 that are geared toward maintaining
some indicator of physical condition or
operational performance at its 2018 level,
sustaining investment at recent levels, or
achieving some objective linked to benefits
versus costs.

These scenarios are illustrative, and DOT
does not endorse any of them as a target
level of investment. Where practical,
supplemental information is included to
describe the impacts of other possible
investment levels.

This report does not attempt to address
issues of cost responsibility. The
scenarios do not address how much different
levels of government might contribute to
funding the investment, nor do they address
the potential contributions of different public
or private revenue sources.

Analytical Tools and Uncertainty

Applying an economic approach to
transportation investment modeling entails
analysis and comparison of benefits and
costs. Investments that yield benefits for
which the values exceed their costs increase
societal welfare and are thus considered
“economically efficient,” or “cost-beneficial.”

The models used for the analysis are the
Highway Economic Requirements System
(HERS), the Transit Economic Requirements
Model (TERM), and the National Bridge
Investment Analysis System (NBIAS). Each
of these tools incorporates benefit-cost
analysis (BCA) within its analytical
framework. However, each of the scenarios
presented in this report includes components
that were not computed via BCA.

Simplifying assumptions have been used to
make analysis practical and to report within
the limitations of available data. Each of the
models used in this report—HERS, NBIAS,
and TERM—omits various types of
investment impacts from its analysis. To
some extent, these omissions reflect the
national coverage of the models’ primary
databases. Although consistent with this
report’s national focus, such broad
geographic coverage requires some sacrifice
of detail to stay within feasible budgets for
data collection.

The investment models are deterministic, not
probabilistic, in that they provide a single
projected value of total investment for a given
scenario rather than a range of likely values.
Specific information about overall confidence
intervals cannot be determined as the
component variables used are not
independent. Each input data and
componenet variable has a unique level of
uncertainty or confidence.
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For example, HPMS data are collected with
sampling precision requirements to ensure
the samples are an accurate representation
of the population. If a sample is designed at
the 90-10 confidence interval and precision
rate, the resultant sample estimate will be
within 10 percent of the true value, 90 percent
of the time.

HPMS Sample Selection Precision Level

Confidence

Interval and
Precision Rate

Functional Classes
90-5 Interstate (Rural; Small Urban)

Other Freeway and Expressway
(Rural; Small Urban)

Other Principal Arterial (Rural; Small
Urban)

Interstate (Urbanized > 200,000)

Other Freeway and Expressway
(Urbanized > 200,000)

Other Principal Arterial (Urbanized >
200,000)

Minor Arterial (Rural; Small Urban;
Urbanized > 200,000)

Interstate (Urbanized < 200,000)

Other Freeway and Expressway
(Urbanized < 200,000)

Other Principal Arterial (Urbanized <
200,000)

Major Collector (Rural; Small Urban;
Urbanized > 200,000)

Minor Collector (Small Urban;
Urbanized > 200,000)

Minor Arterial (Urbanized < 200,000)
Major Collector (Urbanized < 200,000)
Minor Collector (Urbanized < 200,000)

90-10

80-10

80-10 (Or 70-15
if a State has
three or more
urbanized areas
with a population
< 200,000)

Source: HPMS Field Manual.

Within HPMS, lower precision rates are
defined for lower-level functional roads and
lower population densities because of the
limited resources of the communities
managing those systems.

Supplemental analysis on alternative
modeling strategies and sensitivity analysis
on alternative parameter values are
presented in Chapters 8 and 9, respectively,
to assess the impacts and significance of
these uncertainties on future investment
levels and future highway performance
estimates.

Sustain 2014-2018 Spending
Scenario

Although some earlier C&P editions included
analyses showing the impacts of sustaining
spending at base-year levels, this edition
follows the approach of the 24th C&P Report
in using a 5-year average for the base
period. This approach is expected to smooth
out annual variations and make the
scenarios more consistent between editions
of this report. The Sustain Spending
scenario for this edition is based on average
annual spending over 2014-2018.

Constant-dollar conversions for the Highway
Sustain 2014-2018 Spending scenario were
performed using the National Highway
Construction Cost Index (NHCCI), resulting
in an average annual capital spending level
from 2014 to 2018 of $115.1 billion.

Derivation of Highway Sustain 2014-2018
Spending Scenario

Total Highway Capital

33;13;‘:; Spending (Billions of $)
Construction Current Constant
Year Cost Index

2014 1.6816 $105.4 $112.0
2015 1.6984 $109.3 $115.0
2016 1.6606 $104.5 $112.4
2017 1.6745 $111.5 $119.0
2018 1.7861 $117.0 $117.0
5-Year Average $109.6 $115.1

Sources: FHWA: Highway Statistics, Various Years, Tables
HF-10A and PT-1.

Constant-dollar conversions for the Transit
Sustain 2014-2018 Spending scenario were
performed using the RS Means Construction
Index, resulting in an average annual capital
spending level from 2014 to 2018 of

$20.5 billion.

Derivation of Transit Sustain 2014-2018 Spending
Scenario

Total Transit Capital

RS Means Spending (Billions of Dollars)

Construction

Index Current Constant
Year (2018 = 100) Dollars 2018 Dollars

2014 90.77 $17.4 $19.2

2015 92.44 $19.3 $20.8

2016 93.03 $19.4 $20.9

2017 95.82 $19.6 $20.5

2018 100.00 $21.1 $21.1

5-Year Average $19.4 $20.5
Note: Excludes reduced reporter agencies.

Source: NTD.
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Chapter 7: Capital Investment Scenarios — Highways

This report presents a set of illustrative 20-
year highway capital investment scenarios
based on simulations developed using
HERS and NBIAS, with scaling factors
applied to account for types of capital
spending that are not currently modeled. All
scenario investment levels are stated in
constant 2018 dollars.

The Maintain Conditions and Performance
scenario seeks to identify the level of
investment needed to keep selected
measures of overall system conditions and
performance unchanged after 20 years. The
average annual investment level associated
with this scenario is $79.0 billion.

The Sustain 2014-2018 Spending scenario
assumes that annual capital spending is
sustained over the next 20 years at the
average level from 2014-2018

($115.1 billion), in constant-dollar terms. In
other words, spending would rise by exactly
the rate of inflation during that period.

Since the level of 2014—2018 spending has
been significantly higher than that of the
Maintain Conditions and Performance
scenario, the Sustain 2014-2018 Spending
scenario should result in improved overall
conditions and performance in 2038 relative
to 2018.

Highway Capital Investment Scenarios

System Enhancement (C)
B System Rehabilitation (A)

$160

System Expansion (B)

$140 $20.8 (C)

$120

$15.8 (C) $43.4 (B)

$100
$80 $34.1 (B)

$60

Average Annual Investmnet
(Billions of 2018 Dollars)

$40

$20

$0
Sustain 2014-2018 Maintain

Improve
Spending C&P C&P

Sources: HERS and NBIAS.

The Improve Conditions and Performance
scenario seeks to identify the level of
investment needed to implement all potential
investments estimated to be cost-beneficial.
This scenario can be viewed as an
“investment ceiling,” above which it would
not be cost-beneficial to invest. Of the
$151.1 billion average annual investment
level under the Improve Conditions and
Performance scenario, $87.0 billion would be
directed to system rehabilitation, $20.8 billion
to system enhancement and $43.3 billion to
system expansion.

Cumulative 20-year investment under the
Improve Conditions and Performance
scenario would total more than $3.0 trillion.
This includes an estimated $1.1 trillion

(36.1 percent), as of 2018, needed to
address an existing backlog of cost-
beneficial highway and bridge investments.
The remainder would address future
highway and bridge needs as they arise over
the next 20 years.

Composition of 20-year Improve Conditions and
Performance Scenario, Investment Backlog vs.
Emerging Needs

B Backlog (Existing Needs in 2018) (A)
Needs Arising From 2019-2038 (B)

Note: Values are in billions of 2018 dollars.
Source: HERS and NBIAS.

The estimated Highway Repair Backlog (a
subset of the total backlog that excludes
system expansion needs) is $143.0 billion for
the Interstate System, $361.2 billion for the
NHS, $641.0 billion for Federal-aid highways,
and $852.0 billion for all public roads.

The Improve Conditions and Performance
Scenario investment estimate and its
backlog component both include projects off
the Federal-aid highways and enhancement
projects regardless of whether they are cost-
beneficial, due to data limitations.
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Chapter 7: Capital Investment Scenarios — Transit

This chapter provides an analysis of the
State of Good Repair (SGR) Benchmark and
three investment scenarios—the Sustain
2014-2018 Spending, Expansion, and
Expansion with Growth scenarios.

SGR Benchmark

The SGR Benchmark estimates the level of
investment required to eliminate the SGR
backlog by 2038. Unlike the investment
scenarios, the benchmark does not include
investment in expansion assets and is not
subject to a benefit-cost screen.

Expenditures: An estimated $20.3 billion in
annual investment is required to eliminate
the SGR backlog by 2038. This is

50 percent higher than the 2014-2018
annual spending of $13.5 billion. (Funding
levels are expected to increase under BIL.)

Asset Conditions: The SGR Benchmark
projects improvement in average asset
condition ratings, from 3.4 in 2018 to 3.5 by
2038.

Scenario Investment Summary

m Preservation (A) Expansion (B)

$22
$20
w 518
5 $16
o $14
S $12
s $10
5 98
@ $6
S %4
B 92
$0
SGR Sustain  Expansion Expansion
Benchmark 2014-2018 with Growth
Spending

Investment Scenario
Source: TERM.

Sustain 2014-2018 Spending
Scenario

In this scenario, for the period 2016-2018,
the average annual investments in transit
asset preservation and expansion are
maintained at $13.5 billion and $7.0 billion,
respectively, for the next 20 years.

Backlog and Conditions: The recent rate
of investment is not enough to maintain the

current size of the SGR backlog, with the
backlog growing from $101.4 billion in 2018
to $106.2 billion in 2038. At this level of
underinvestment, average asset conditions
decline from 3.4 in 2018 to 3.3 in 2038.

Transit Capacity: The $7.0 billion in
average annual expansion investment is
sufficient to increase rail transit route miles
by 28 percent by 2038.

Expansion Scenarios

Expansion scenarios address a range of
objectives, such as funding New Starts
investments, improving bus service coverage
and frequency, increasing operating speeds,
and expanding the fleets of high-occupancy
operators, all relative to 2018 levels. The
Expansion with Growth scenario includes
investment for long-term ridership increases
(primarily after 2030).

Rail Expansion

== Expansion w/ Growth
Expansion w/o Growth

Sustain 2014-2018 Spending
18,000

17,000 /
16,000

15,000 -7

Track Miles

14,000 e

13,000
12,000

2, D D505 D05 00 D D D
Ve R %" Ry R Ry 00 B 5 X3
Source: TERM.

Backlog and Conditions: Reinvestment
levels are unconstrained for these scenarios,
which results in elimination of the backlog by
2038 (subject to a benefit-cost test). With
the backlog eliminated and significant
investment in expansion, average asset
conditions improve from 3.4 in 2018 to
roughly 3.5 by 2038 (and slightly higher
when growth in ridership is included).

Transit Capacity: The average annual
expansion investment of $6.6 billion to
$8.5 billion in the expansion scenarios is
sufficient to increase rail transit route miles
by 27 percent to 30 percent by 2038.
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Chapter 8: Supplemental Analysis — Highways

The 24th C&P Report estimated the average
annual investment level for the Improve
Conditions and Performance scenario as
$165.9 billion in 2016 dollars, or $178.4 billion
in 2018 dollars (after adjusting for inflation,
using the National Highway Construction Cost
Index 2.0). The 25th C&P Report estimates
the comparable value at $151.1 billion in
2018 dollars, approximately 15.3 percent
lower than the adjusted 24th C&P Report
estimate.

The implied funding gap is measured as the
percentage by which the estimated average
annual investment needs for a specific
scenario exceed the base-year level of
investment. The gap between base-year
spending and the average annual investment
level for the primary Maintain and Improve
scenarios presented in each C&P edition has
varied, reaching the highest level in the 2008
C&P Report. The gaps between the average
annual investment levels for both the
Maintain and Improve scenarios decreased
between the 24th and 25th editions.

Comparison of Implied Funding Gaps
-+ |mprove Scenario Gap Maintain Scenario Gap
140%
120%
100%
80%
60%
40%
20%
0%
-20%
-40%

Deviation from Base Year Spending

7o 7
RN NN NN N 90,:@09%
(5, (76 (70 (75 (75 (70 (D 1O, (2
s, %, %, )%, %, %, %y,
Year (C&P Edition)

Sources: Highway Economic Requirements System and
National Bridge Investment Analysis System.

K

The Department of Transportation has
established a performance target to reduce
the backlog of $830 billion in highway
repairs by 50 percent by 2040. This figure
represents the combination of the System
Rehabilitation and System Enhancement
portions of the 2016 backlog presented in
the 24th C&P Report. Although the 2018
highway repair backlog of $852 billion is

2.6 percent higher in nominal dollar terms,
when computed in constant dollar terms the
backlog has decreased from the 24th C&P
Report to the 25th C&P Report by

4.6 percent.

Externalities represent the uncompensated
impact of one person’s actions on the
wellbeing of a bystander. Congestion is a
common example of a negative externality
that drivers have on other drivers. Similarly,
emissions and noise pollution are negative
externalities imposed by drivers on society.
The existence of externalities means that
highway use is underpriced from the
individual driver’s perspective, leading to
overconsumption in the form of higher VMT.
This in turn may result in higher investments
in system expansion. If externalities were
internalized in some manner by drivers on
severely congested roads during peak
periods (be it through altruism or through
some sort of pricing scheme), HERS
estimates that the level of cost-beneficial
highway capacity investments would be
44.9 percent lower than that reflected in the
Improve scenario.

Examining the implications of alternative
investment allocations, such as a Mixed
Spending strategy allocating resources to
both system rehabilitation and system
expansion compared to a Rehabilitation First
strategy that includes system rehabilitation
only, can yield a better understanding of the
modeling framework underlying the C&P
Report. As should be expected, the HERS
and NBIAS models predict a Rehabilitation
First strategy would lead to better overall
physical conditions and worse operational
performance relative to the Mixed Spending
strategy. An exception to this trend is on
urban Interstates, where HERS predicted
worse pavement conditions under the
Rehabilitation First strategy relative to the
Mixed Spending strategy. This appears as a
result of some potential projects featuring
both rehabilitation and expansion elements
being deferred by HERS to a later date
outside the 20-year analysis window once
the system expansion elements were
removed from consideration.
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Chapter 8: Supplemental Analysis — Transit

FTA uses a capital investment needs tool,
TERM, to measure the condition of transit
assets. The model uses a numeric scale
that ranges from 1 to 5.

Definition of Transit Asset Conditions

“Raing Gonatton | Doscrpton |

Excellent | 4.8-5.0 No visible defects, near-new
condition

Some slightly defective or
deteriorated components
Moderately defective or
deteriorated components
Defective or deteriorated
components in need of
replacement

Seriously damaged components
in need of immediate repair

Good 4.0-4.7
Adequate | 3.0-3.9

Marginal 2.0-2.9

Poor 1.0-1.9

Source: TERM.

The national condition level of transit assets
in 2018 stood at 3.41 (on a scale from 1 to
5), which is in roughly the mid-range of the
adequate condition (3.0-3.9).

Asset Conditions under
Investment Scenarios

Under the Expansion and Expansion with
Growth Investment scenarios, there is an
initial jump in the average condition over the
first 10 years of the forecast period, driven
by significant investments in new expansion
assets. The increase in average conditions
for these scenarios begins to slow in the
later years of the forecast period and then
average conditions start to decline, with the
average condition in 2038 projected to be in
the 3.6 range.

Under the Sustain 2014-2018 Spending
scenario, the average condition is predicted
to decrease consistently from the 2018 level
(3.4) toward 3.3, in the bottom of the
adequate condition range (3.0-3.9). The two
main reasons for this result are: (1) assets
past their useful life are not initially replaced
because investment in replacement is
constrained; and (2) many asset types have
either very long useful lives (up to 80 years or
more) or are nonreplaceable (tunnels and
historic buildings), which together can pull
down the average condition of even
unconstrained scenarios.

Asset Condition Forecast for All Existing and
Expansion Transit Assets
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Source: TERM.

Electric Bus Fleet Costs

Assuming broad adoption of electric buses in
place of existing diesel and CNG models by
2038, total bus fleet investment costs can be
expected to increase by roughly 25 to

30 percent over this period.

Impact of Electric Vehicles on Scenario Average
Annual Needs by Scenario

m100% Electric by 2038 Current Fleet Mix

Expansion with
Growth

Expansion

SGR
Benchmark

$0 $2 $4 $6 $8 $10
Billions of 2018 Dollars

Source: TERM.

Assuming broad adoption of electric buses in
place of existing diesel and CNG models by

2038, total bus fleet acquisition costs can be
expected to increase by roughly 25 to

30 percent over this period.
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Chapter 9: Sensitivity Analysis — Highways

Sound practice in modeling includes
analyzing the sensitivity of key results to
changes in assumptions. This section
analyzes how changing assumptions
regarding the value of travel time savings,
the discount rate, and traffic growth
projections would affect the investment
levels for two of the future capital investment
scenarios presented in Chapter 7.

Investments are sensitive to the discount
rate, a value used in benefit-cost analyses to
scale down benefits and costs arising in the
future relative to those arising sooner.
Substituting a 3-percent discount rate for the
baseline rate of 7 percent would increase the
average annual investment requirements for
the Improve Conditions and Performance
scenario (Improve) by 25.1 percent (from
$151.1 billion to $188.9 billion). Investments
under the Maintain Conditions and
Performance scenario (Maintain) would
increase by 22.5 percent, assuming a
3-percent discount rate. A 10-percent
discount rate would decrease average
annual investment requirements by

14.0 percent for the Improve scenario, and
3.2 percent for the Maintain scenario.

Sensitivity of Highway Scenarios to Alternative
Assumptions, Percent Change in Investment
Levels from Baseline

B Percent Change Improve C&P Scenario (A)
Percent Change Maintain C&P Scenario (B)

3.4% (A)

Higher

Value of Time 2.5% (B)

Lower Value
of Time

Faster Growth
in VMT

Slower Growth
in VMT

10%
Discount Rate
25.1% (A)

3%
Discount Rate

-15% 5% 25%

22.5% (B)

Sources: HERS and NBIAS.

The overall impact of different estimates of
growth in VMT was similar for both
scenarios. Applying a 1.3-percent VMT
growth per year (an optimistic forecast),
instead of 1.1 percent, increases the
Improve scenario funding level by

6.1 percent and the Maintain scenario level
by 14.6 percent. Applying a forecast of
0.9-percent growth in VMT per year (a
pessimistic forecast) reduces the Improve
scenario funding level by 6.9 percent and the
Maintain scenario by 5.0 percent.

Assuming lower values of time (35 percent of
median hourly household income instead of
50 percent for personal travel time) reduces
that average annual investment level for the
Improve scenario by 5.6 percent while
increasing investment levels for the Maintain
scenario by 18.1 percent. Conversely,
assuming higher values of time (60 percent
of median hourly household income for
personal travel time) increases the average
annual investment level for the Improve
scenario by 3.4 percent and the Maintain
scenario by 2.5 percent.

Impact of Alternative Assumptions on Highway
Scenario Investment Levels

Maintain Improve
C&P C&P
Test Scenario Scenario

Baseline $79.0 $151.1
Lower Value of Time $93.3 $142.5
Higher Value of Time $80.9 $156.2
Slower Growth in VMT $75.0 $140.6
Faster Growth in VMT $90.5 $160.3
Lower Discount Rate of 3% $96.8 $188.9
Higher Discount Rate of 10% $76.4 $129.9

Note: Amounts are in billions of dollars.
Sources: HERS and NBIAS.

DOT’s guidance on the value of a statistical
life saved in 2018 to be assumed for benefit-
cost analysis recommends a base value of
$10.5 million and alternative values of $6.3
million and $14.7 million. Applying the
recommended alternatives in HERS and
NBIAS would increase both scenarios by
less than 1 percent, assuming a higher value
of a statistical life, and reduce both scenarios
by approximately 1 percent, assuming a
lower value of a statistical life.
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Chapter 9: Sensitivity Analysis — Transit

TERM relies on several key input
parameters, variations of which can
significantly influence the model’s needs and
backlog estimates.

Replacement Thresholds

TERM uses a “replacement threshold” to
specify the condition at which aging assets
are replaced. The benchmark threshold
value is 2.5. A 0.5-point change in the
thresholds yields a roughly £30-percent
change in replacement needs.

Sensitivity to Replacement Threshold

m Expansion with Growth m Expansion m SGR Benchmark
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Source: TERM.

Capital Costs

TERM projects that a 25-percent increase in
capital costs (i.e., all costs are set to

125 percent of the value used in this report)
would lead to proportional growth in the SGR
Benchmark but would be only partially
realized (a 14- to 15-percent increase) under
the Expansion or Expansion with Growth
scenarios. This difference in sensitivity
results is driven by the fact that investments
are not subject to TERM’s benefit-cost test in
computing the SGR Benchmark.

Value of Time

The per-hour value of travel time for transit
riders is a key model input and a key driver of
total investment benefits. However,
preservation expenditures have low sensitivity
to variations in the value of time. Doubling
the $15.20 current hourly rate from DOT’s

benefit-cost analysis guidance increases
overall investment by 1-3 percent.

Sensitivity to Value of Time
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Discount Rate

TERM’s benefit-cost test is sensitive to the
discount rate used to calculate the present
value of investment costs and benefits.
TERM'’s analysis uses a rate of 7.0 percent
in accordance with Office of Management
and Budget guidance. TERM is relatively
insensitive to changes in the discount rate.
Decreasing the discount rate from 7 percent
to 3 percent leads to an increase of only 1
percent in investment levels.

Service Coverage and Frequency

Sensitivity analyses were conducted to
understand how changes in the density and
service parameters would affect estimated
investment levels for the Expansion
scenario. For transit coverage, the change
to a density threshold of three dwelling units
per acre would result in a 71-percent
increase in the Expansion costs relative to
the transit coverage component of the
baseline Expansion scenario. For transit
frequency, changing the density thresholds
for peak-period service would result in a 42-
percent increase in the Expansion costs
relative to the transit frequency component
of the baseline Expansion scenario. These
significant percentage increases in coverage
and frequency improvement costs reflect the
large number of block groups that benefit
from each of the threshold reductions.
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Chapter 10: Impacts of Investment — Highways

Of the $151.1 billion average annual
investment level for all public roads under the
Improve Conditions and Performance
scenario presented in Chapter 7, 14.8 percent
($22.3 billion) was derived from NBIAS
estimates of rehabilitation and replacement
needs for all bridges. HERS evaluates needs
on Federal-aid highways for pavement
resurfacing or reconstruction and widening,
including those associated with bridges; 57.0
percent ($86.1 billion) of this scenario was
derived from HERS. The remaining 28.2
percent was nonmodeled; this includes
estimates for system enhancements on all
public roads plus pavement resurfacing or
reconstruction and widening not on Federal-
aid highways. Nonmodeled spending was
scaled so that its share of the total scenario
investment level would match its share of
2014 to 2018 spending.

Sustaining NBIAS-modeled investment at
$15.8 billion (the portion of 2014 to 2018
spending directed toward implementation
types modeled in NBIAS) in constant-dollar
terms over 20 years is projected to result in
deck area-weighted bridge conditions of
84.9 percent good, 12.2 percent fair, and
2.7 percent poor. Increasing annual
investment to $22.3 billion would increase
the deck area-weighted share rated as good
to 86.7 percent and reduce the share rated
as poor to 1.2 percent.

Sustaining HERS-modeled investment at
$66.8 billion (the portion of 2014 to 2018
spending directed toward improvement types
modeled in HERS) in constant-dollar terms
over 20 years is projected to result in

70.6 percent of VMT in 2038 occurring on
Federal-aid highway pavements with good
ride quality, 19.8 percent on pavements with
fair ride quality, and 9.6 percent on
pavements with poor ride quality. Increasing
annual investment to $86.1 billion would
increase the VMT-weighted share rated as
good to 76.2 percent and reduce the share
rated as poor to 6.2 percent.

Other projected impacts of investing at the
Improve scenario level include reducing
VMT-weighted average pavement roughness
on Federal-aid highways by 18.7 percent in

2038 relative to 2018 and reducing the
percentage of VMT on congested roads from
11.2 percent to 7.5 percent. Average total
user costs (including travel time costs,
vehicle operating costs, and crash costs) are
projected to decrease by 6.6 percent, from
$1.449 per VMT in 2018 to $1.373 per VMT
in 2038.

Projected Impact of Future Investment Levels on
2038 Bridge Condition Indicators for All Bridges
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Chapter 10: Impacts of Investment — Transit

Impact of Preservation
Investments on Transit Backlog
and Conditions

TERM analysis suggests that the 2014-2018
average annual rate of capital reinvestment
of $13.5 billion is marginally lower than that
required to maintain the SGR backlog and, if
sustained over the next 20 years, would
result in a reinvestment backlog of roughly
$106.2 billion by 2038. In contrast,
increasing the annual rate of reinvestment to
an average of $20.3 billion would fully
eliminate the backlog by 2038. Finally, an
annual level of reinvestment of roughly
$13.8 billion is required to maintain the
backlog at its current level.

Impact of Preservation Investment on 2038 Transit
State of Good Repair Backlog
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Sustained 2014-2018 spending at the recent
average annual level of $13.5 billion is
sufficient to maintain average condition of
existing assets at roughly their estimated
2018 level (3.4). In contrast, unconstrained
average annual replacement of $20.3 billion
increases the average condition rating of the
nation’s transit assets to 3.5 by 2038, but
with much higher conditions during the early
years of the 20-year forecast period
(followed by a slow decline in conditions).

Impact of Expansion Investments
on Transit Capacity

Although capital spending on preservation
primarily benefits the condition of existing
transit assets, expansion investments are
typically undertaken to expand the asset base
to expand transit capacity and potentially to
improve service performance for existing
transit system users. The recent rate of
investment in asset expansion ($7.0 billion in
2018 dollars) could support an increase in
U.S. transit seating capacity by roughly

1.9 million additional seats by 2038
(approximately a 1.6-percent annual growth in
seating capacity). This might result in less-
crowded conditions in stations and vehicles,
along with increased operating speeds.

Under the Expansion with Growth scenario,
an additional $1.5 billion in annual expansion
investment (an annual total of $8.5 billion) is
required to deliver the seating capacity
required to support that scenario’s capacity
increase of 2.1 million seats by 2038 (without
increasing vehicle crowding).

New Passenger Seating Capacity in 2038
Supported by Expansion Investments in All
Urbanized and Rural Areas
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Note: TERM assesses expansion needs at the agency-mode
level subject to (1) current vehicle occupancy rates at the
agency-mode level and (2) expected transit PMT growth at
the UZA level (hence, all agency modes within a given UZA
are subject to the same transit PMT growth rate). However,
TERM does not generate expansion needs estimates for
agency modes that have occupancy rates well below the
national average for that mode.

Source: TERM.
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Chapter 11: Impacts of the COVID-19 Pandemic on

Transportation — Highways

The declaration of Coronavirus Disease 2019
(COVID-19) as a pandemic in March 2020
caused many people to stay at home, except
to access essential services, to contain the
disease. This resulted in drastic declines in
traffic volume and trips that are proportionate
to the change in the number of people who
opted to stay, or not stay, at home.

In 2019, an average of 63.4 million people
opted to stay home, and 262.8 million people
opted to leave home for work, school,
healthcare, goods and services, or other
reasons. By March 15, 2020, the number of
people staying at home sharply increased by
37 percent compared with the 2019 average.
The number of people staying at home
peaked on April 12, 2020, at over 110 million
people, nearly 73.5 percent higher than the
2019 annual average, compared with 216.9
million people who did not stay home.
Population Not Staying Home, VMT and Trip Totals
=== Population Not Staying at Home, Monthly Average
(Millions)
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VMT declined by 19 percent in March 2020
and by 40 percent in April 2020 compared
with 2019 totals. By 2021, VMT remained
below traffic volumes encountered before
COVID-19 and did not increase to pre-
pandemic levels until September of 2021.
Patterns in passenger vehicle and truck VMT

differ, however. Passenger vehicle VMT was
13 percent lower than 2019 levels in October
2020, whereas truck VMT was 14 percent
higher. Truck VMT has been higher than
2019 values since June 2020.

The total number of trips by all modes of
roadway travel declined by as much as

38 percent in 2020 compared with 2019
totals, but rebounded to near pre-pandemic
levels in early 2021. Since the start of the
COVID-19 pandemic, all trip totals have
been below 2019 totals except for trips less
than one mile, which have continued to
exceed 2019 levels since February 2021.

Despite declines in traffic volumes, roadway
fatalities increased. By the end of 2020, a
total of 38,680 fatalities occurred due to
roadway crashes, a 7.2-percent increase
from 2019, or 2,584 more fatalities. The total
number of annual fatalities increased to
42,915 at the end of 2021, almost 19 percent
(18.9 percent) higher than 2019 totals or
6,819 more deaths.

Total Crash Fatality Trends
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The decline in travel led to a $3.86 billion
reduction in the amount of fuel taxes
collected and deposited into the Highway
Trust Fund in 2020 compared with 2019
quarterly trust fund certifications.

2020 2021
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Chapter 11: Impacts of the COVID-19 Pandemic on

Transportation — Transit

The COVID-19 pandemic greatly affected all
areas of life including work, school, and
social activities. As a result of people
staying home, travel volumes decreased,
and travel patterns shifted. Between April
2019 and April 2020, transit ridership
decreased by 81 percent.

Ridership. Not all transit modes were
affected at the same rate. The two hardest-
hit modes were commuter rail and commuter
bus. Ridership on these modes decreased
by 93 percent between April 2019 and April
2020. The least affected mode was local
bus service, which experienced only a 71
percent decrease in ridership during the
same period. Overall, ridership on rail
modes was more affected than on nonrail
modes. Ridership began to rebound in
2021, but not to pre-pandemic levels.

Among the top 10 transit agencies, BART in
the Bay Area experienced the most
significant ridership decrease between
January 2020 and May 2021, with

81 percent fewer trips. During the same
period, transit ridership for Los Angeles
Metro decreased by only 42 percent.

Vehicle Revenue Miles Throughout the Pandemic
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Service. Vehicles Revenue Hours (VRH)
and Vehicle Revenue Miles (VRM)
decreased by 38 percent and 41 percent,
respectively, between April 2019 and April
2020. These figures are much lower than
the ridership decreases experienced in the
same period. Although declines in ridership
affected rail modes at a higher rate, service
reductions were higher for nonrail modes,

with VRM decreasing by 42 percent for
nonrail modes and 38 percent for rail modes.
VRM increased between April 2020 and April
2021, but not to pre-pandemic levels.

Fare Revenues. As a result of the
pandemic, many transit agencies temporarily
suspended fares. Suspended fares, coupled
with ridership decreases, caused fare
revenue to decrease anywhere from 19 to 70
percent between 2019 and 2020 among the
top 10 transit agencies. In 2020, the top 10
transit agencies suspended fare collection,
although suspension varied in length and by
mode. Fare revenue decreases between
2019 and 2020 varied from 70 percent for
King County Metro in Washington State to 19
percent for the Massachusetts Bay
Transportation Authority. The New York MTA
experienced a 59-percent decrease in fare
revenue in 2020, equivalent to $3.7 billion.

Households with Teleworkers, August 2020
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Note: Telework numbers represent people who answered
yes to the following question: “Some adult in household
substituted some or all of their typical in-person work for
telework because of the coronavirus pandemic?”

Source: BTS.

Telework. Teleworking increased during the
pandemic, leading to fewer people
commuting and decreases in transit ridership.
In major metropolitan areas across the
country, between 42 percent and 56 percent
of households reported having at least one
teleworker due to COVID-19. According to
the 2019 American Community Survey, less
than 10 percent of workers in these same
metropolitan areas were working from home.
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Chapter 12: Greenhouse Gas Mitigation — Highways

Transportation is the largest source of
greenhouse gas (GHG) emissions in the
United States, having surpassed emissions
from electricity generation in 2016.
Transportation accounted for 28.5 percent of
total U.S. GHG emissions as of 2019. On-
road vehicles are the heaviest contributors to
U.S. transportation GHG emissions,
accounting for over 83.1 percent of the
sector’s total in 2019. Light-duty vehicles
(LDVs) represent 69.7 percent, and medium-
and heavy-duty vehicles account for

23.7 percent. Accounting for GHG reduction
policies in place at the end of 2020, the
transportation sector is expected to remain
the largest source of U.S. CO; emissions
through 2050, increasing at an average
annual rate of 0.3 percent despite gains in
energy efficiency.

Projected Transportation Sector Energy-related
CO2 Emissions Compared with Net Zero Goal
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Energy Outlook 2006 through 2021, Reference Case Table
18: Carbon Dioxide Emissions by Sector and Source;
Projections: EIA, AEO2021 National Energy Modeling System
run ref 2021.d113020a.

Reducing the sector’s CO. emissions by 50—
52 percent below 2005 levels is the
nationally determined contribution (NDC)
that U.S. targeted starting in April 2021.
Meeting this target would require yearly
reductions of almost 6 percent starting in
2022. This rate of improvement would be
approximately seven times greater than what
was achieved in reducing on-road vehicle

GHG emissions between 2005 and 2015.
Four primary routes are available to reduce
GHGs from transportation:

1. Increase vehicle fuel efficiency.

2. Transition to lower-carbon transportation
energy sources, including electric and
alternative fuel vehicles.

3. Shift travel and goods movement to more
efficient and low- or no-emission modes.

4. Reduce travel distances through more
efficient land-use patterns such as
increased density and mixed-use
development.

Federal programs and policies to mitigate
GHG emissions from the transportation
sector have evolved over recent years,
including new Corporate Average Fuel
Economy (CAFE) standards, established by
DOT, that regulate fuel economy standards
for LDVs and for medium- and heavy-duty
trucks. State and local transportation
planning, as well as land use policy, can be
used to improve the convenience and
efficiency of the transportation system by
better connecting origins and destinations,
reducing travel distances, and increasing
access to less emission-intensive modes
(such as biking and transit), resulting in
reduced GHG emissions.

The Infrastructure Investment and Jobs Act,
referred to as the “Bipartisan Infrastructure
Law,” (BIL) provides investments supporting
a more equitable and climate-friendly
transportation system, including a $7.5 billion
grant program to strategically deploy publicly
accessible EV charging and alternative
fueling infrastructure along highway
corridors. In addition to investments, BIL
establishes a carbon reduction program that
requires States, in coordination with MPOs,
to develop carbon reduction strategies to
reduce transportation emissions. Several
States are also pursuing programs that
reduce GHG emissions and provide funding
for transportation projects and programs that
support climate and equity goals.

Related FHWA resources are available at
https://www.fhwa.dot.gov/environment/sustai
nability/energy/.
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Chapter 12: Greenhouse Gas Mitigation — Transit

The transportation sector is currently the
largest source of greenhouse gas (GHG)
emissions in the United States, contributing
29 percent of the country’s total emissions in
2019. Cars and trucks produced 83 percent
of transportation sector emissions. Public
transit has an important role to play in
reducing emissions by converting personal
vehicle trips into transit trips. Public transit
can also decrease emissions by moving to
cleaner fuels or zero-emission vehicles.

Fuel Type

Public transit vehicles are powered by a
variety of fuel sources including electric
(propulsion and battery), diesel, compressed
natural gas, gasoline, liquefied petroleum,
and biodiesel. All rail modes are powered
primarily by electric propulsion, with a few
using biodiesel and diesel. In 2018, rail
modes used more than 6 billion kilowatt-
hours of electricity.

Transit Fuel Type Use

Other
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Notes: Electric includes propulsion and battery. Other includes
gasoline, liquefied petroleum, biodiesel, and other fuel.

Source: NTD.

Bus modes are powered primarily by diesel
and compressed natural gas, although
buses use every type of fuel source. In
2018, buses used more than 305 million
gallons of diesel and nearly 166 million
gallons of compressed natural gas.
Demand-response vehicles use every type
of fuel except electric propulsion. Gasoline
is the most common fuel for these vehicles.
In 2018, demand-response vehicles used
more than 65,000 gallons of gasoline.
Ferryboats rely on diesel and biodiesel. In

2018, ferryboats used more than 40,000
gallons of diesel and biodiesel.

Number of Vehicles

In 2018, there were 76,164 transit vehicles.
Most vehicles were buses, while nearly one-
fifth of vehicles were rail vehicles. These
vehicles were used on heavy rail, light rail,
automated guideway/monorail, historic

trolley, aerial tramway, and cable car modes.

Additional vehicles included 234 ferry boats
and 68 other vehicles. Bus vehicles include

articulated, trolley, and double-decker buses.
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Emissions

All transit modes produce greenhouse gas
(GHG) emissions. The U.S. Energy
Information Administration develops an
Annual Energy Outlook that forecasts GHG
emissions by transit mode and fuel type for
bus modes. Between 2020 and 2050, GHG
emissions are expected to increase for both
rail and bus. For bus, all fuel types are
expected to produce more emissions by
2050, with electric expected to see a nearly
2,000-percent increase in emissions.
Overall, bus emissions are expected to
increase by 35 percent. For rail, the Annual
Energy Outlook only forecasts electricity
emissions. Between 2020 and 2050, GHG
emissions from electricity for rail modes are
expected to increase by 118 percent.
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Part IV: Highway Freight Conditions and Performance Report

The Fixing America’s Surface Transportation
(FAST) Act required FHWA to establish a
National Highway Freight Network (NHFN) to
help strategically direct Federal resources
and policies toward improved performance
along that network. Projects for improving
freight movement on the NHFN are eligible
for National Highway Freight Program
(NHFP) obligations. The NHFN comprises
four component subsystems: the Primary
Highway Freight System (PHFS), other
Interstate portions not on the PHFS, Critical
Rural Freight Corridors (CRFCs), and Critical
Urban Freight Corridors (CUFCs).

The analysis included in this Highway
Freight Conditions and Performance Report
to Congress (third edition) supports
improved decision-making that will result in a
safer, more reliable, and more efficient
freight transportation system. This edition
builds on and enhances the analysis
included in the previous two editions by:

o Updating all condition and performance
indicators using the latest data available
at the time of writing;

e Providing an enhanced NHFN
performance analysis based on the
FHWA Freight Mobility Trends tool, a
freight performance analysis tool
released in 2020;

o Updating and expanding the analysis of
CRFCs/CUFCs and State Freight Plans;

« Updating and expanding the discussion
of Federal, State, and other freight
industry efforts that address NHFN
conditions and performance-related
needs or issues; and

o Discussing several special topics
including supply chains, freight
transportation equity, and climate
impacts from freight movement.

Freight Demand Overview

In 2018, the Nation’s freight transportation
system moved a daily average of about

51 million tons of freight worth more than
$51.8 billion. From 2000 to 2018, total
freight ton-miles grew by 3.7 percent, from
5,065,648 to 5,250,670.

Performance Analyses
Performance Analysis: Safety

Safety is a top U.S. Department of
Transportation (DOT) priority, a major NHFP
goal, and a key element of freight
performance. There is a strong public
interest in ensuring the safe movement of
freight along the NHFN as well as the full
extent of the Nation’s freight transportation
system. Between 2014 and 2019 the number
of fatal crashes and fatalities on the NHFN
increased by 17 percent, peaking in 2016.

Performance Analysis: Mobility

Freight mobility pertains to how efficiently
freight moves. Approximately 82 percent of
the most congested NHFN corridors in 2019
(based on 2019 truck hours of delay per
mile) were located in coastal metropolitan
areas. On 30 of the 50 most congested
NHFN corridors, truck hours of delay per
mile increased in 2019 compared with 2017.

Performance Analysis: Reliability

Reliability measures the impacts of non-
recurring congestion on trip consistency.
Reliability was assessed through an
evaluation of the peak period Planning Time
Index (PTI) and Truck Travel Time Reliability
(TTTR) index for the top 50 most congested
freight corridors on the NHFN (based on 2019
truck hours of delay per mile):

e The highest PTI (representing the least
reliable corridor) was on [-95/1-295 in New
York, New York (with a PTI value of
10.56); the lowest PTI (representing the
most reliable corridor) was on I-15 in Salt
Lake City, Utah (with a PTI value of 1.74).

o Compared with 2017, the TTTR index on
the Interstate system increased from
1.36 to 1.39 in 2019, indicating overall
reliability was worse in 2019.

Performance Analysis: Freight Demand

Truck volumes provide indicators of freight
demand. Expected growth in freight over the
next 25 to 30 years will translate to higher
volumes of freight vehicles on the Nation’s
freight transportation network, particularly on
its highways.
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CRFC/CUFC

CRFCs/CUFCs provide States and eligible
metropolitan planning organizations (MPQOs)
an opportunity to designate high-priority
connectors leading to the NHFN from freight
generators or other freight facilities. As of
January 1, 2021, States and MPOs had
designated 5,681 CRFC and CUFC miles,
about 10 percent of the total 2021 NHFN
roadway mileage. As of this date, 29 States
and the District of Columbia had submitted
CRFC/CUFC designations to FHWA.

Program Highlights

Program Highlights: State Freight
Plans

BIL added new requirements for the State
Freight Plans that each State receiving
NHFP funding must develop. Now plans
should be updated every four years and
must address an eight-year forecast period.
Most States have updated their plans
accordingly. The plans address a wide array
of conditions and performance-related
issues, including infrastructure conditions,
truck parking, and funding.

Program Highlights: Truck Parking

Jason’s Law requires DOT to conduct a
survey assessing States’ capabilities to
provide adequate commercial motor vehicle
parking and rest facilities. First conducted in
2015, this survey was updated in 2019. The
2019 survey documented the locations of
approximately 313,000 truck parking spaces,
including 40,000 spaces at public rest areas
and toll service plazas, and 273,000 spaces
at private truck stops. Compared with the
2015 survey, the 2019 survey found an
11-percent increase in the number of private
parking spaces and a 6-percent increase in
the number of public parking spaces.

Conditions Analyses

The International Roughness Index (IRI)
assesses pavement ride quality as
experienced by a driver. In 2018, the IRI for
76 percent of NHFN pavement mileage was
rated good, 19 percent was rated fair, and

5 percent was rated poor. Overall pavement
condition is a combination indicator that
incorporates IRI and an assessment of

individual pavement distresses. In 2018, the
overall pavement condition for 57 percent of
NHFN mileage was rated good, 42 percent

was rated fair, and 1 percent was rated poor.

In 2019, 37 percent of the total NHFN bridge
mileage was in good condition, 58 percent
was in fair condition, and 5 percent was in
poor condition.

Special Topics
Special Topic: Supply Chain

Widespread impacts from unexpected supply
chain disruptions can upset freight movement
in the short term with potentially lasting
economic implications. These impacts
underscore the need for public investment to
improve freight movement safety, resilience,
mobility, and reliability. DOT invests in
research and innovation delivery to improve
the understanding of national supply chains
for better investment decisions in freight
transporation improvements.

Special Topic: Freight Transportation
Equity

Freight transportation equity refers to how
costs and benefits of freight transportation
are distributed to users. To increase Federal
agencies’ capacity and ability to address
freight transportation equity, DOT is
collaborating with internal partners;
researching and documenting noteworthy
practices among States, regions, and
localities; and creating grant programs that
incorporate racial equity and environmental
justice as focus areas.

Special Topic: Climate Impacts

Freight transportation contributes to negative
climate impacts and is also vulnerable to the
impacts of climate change. FHWA is
researching strategies and tools to assist
public sector transportation professionals in
considering climate change as part of freight
planning and analysis, as well as addressing
climate change through freight planning
programs, activities, and project
development.
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Part I: Moving a Nation

Introduction

Part | of this 25th C&P Report includes six chapters, each of which describes the existing
system from a different perspective:

o Chapter 1, System Assets, describes the extent of highways, bridges, tunnels, and transit
systems. Information on ferries is also included. Highway and bridge data are presented for
system subsets based on functional classification and Federal system designation, whereas
transit data are presented for different types of transit modes and assets.

o Chapter 2, Funding, provides detailed data on the revenue collected and expended by
different levels of governments to fund transportation construction and operations
throughout the United States.

o Chapter 3, People and Their Travel, analyzes travel patterns associated with various
household characteristics and population demographics.

o Chapter 4, Mobility, covers highway congestion and reliability in the Nation’s urban areas,
the economic costs of congestion, and speed and reliability on the National Highway System
(NHS). The transit section explores ridership, average speed, vehicle utilization, and
maintenance reliability.

o Chapter 5, Safety, presents national-level statistics on highway safety performance,
focusing on the most common roadway factors that contribute to roadway fatalities and
injuries. The transit section summarizes safety and security data by mode and type of
transit service.

« Chapter 6, Infrastructure Conditions, presents data on the physical conditions of the
Nation’s highways, bridges, tunnels, and transit assets.

Transportation Performance Management

A recurring theme in Part | of the C&P Report is the impact of changes under the Fixing
America’s Surface Transportation (FAST) Act pertaining to Transportation Performance
Management (TPM).

The Federal Highway Administration (FHWA) defines TPM as a strategic approach that uses
system information to make investment and policy decisions to achieve national performance
goals. FHWA works with States and metropolitan planning organizations to transition toward and
implement a performance-based approach to carrying out the Federal-aid Highway Program. This
transition supports both FAST Act and Moving Ahead for Progress in the 21st Century (MAP-21)
legislation, which integrate performance into many Federal transportation programs.

TPM, systematically applied in a regular ongoing process:

» Provides key information to help decision makers, enabling them to understand the
consequences of investment decisions across multiple markets;

¢ Improves communications among decision makers, stakeholders, and the traveling public; and

e« Ensures targets and measures are developed in cooperative partnerships and are based on
data and objective information.
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National Goals of the Federal-aid Highway
Program

The FAST Act continues MAP-21’s highway program transition to a performance- and outcome-
based program. States will invest resources in projects that collectively will make progress
toward national goals. FHWA is collaborating with State and local agencies across the country
to focus on the national goals established.

The national performance goals specified in 23 United States Code § 150(b) for the Federal-aid
Highway Program are:
(1) SAFETY.-To achieve a significant reduction in traffic fatalities and serious injuries on all
public roads.
(2) INFRASTRUCTURE CONDITION.-To maintain the highway infrastructure asset system in a
state of good repair.
(3) CONGESTION REDUCTION.-To achieve a significant reduction in congestion on the
National Highway System.
(4) SYSTEM RELIABILITY.-To improve the efficiency of the surface transportation system.
(5) FREIGHT MOVEMENT AND ECONOMIC VITALITY.-To improve the National Highway Freight
Network, strengthen the ability of rural communities to access national and international
trade markets, and support regional economic development.
(6) ENVIRONMENTAL SUSTAINABILITY.-To enhance the performance of the transportation
system while protecting and enhancing the natural environment.
(7) REDUCED PROJECT DELIVERY DELAYS.-To reduce project costs, promote jobs and the
economy, and expedite the movement of people and goods by accelerating project
completion through eliminating delays in the project development and delivery process,
including reducing regulatory burdens and improving agencies’ work practices.

Under 23 Code of Federal Regulations (CFR) part 490, FHWA established 17 national
performance measures for the Federal-aid Highway Program in support of six of the seven goals.
To meet the new statutory requirements, FHWA pursued a number of significant rulemakings.

Collectively, the regulations establish performance management requirements that address
safety (five measures), pavements (four measures), bridges (two measures), travel time
reliability (two measures), freight movement (one measure), traffic congestion (two measures),
and on-road mobile source emissions performance measure (one measure). The requirements
encourage effective investment of Federal transportation funds. Performance management
increases the accountability and transparency of the Federal-aid Highway Program and
provides a framework to support improved investment decision making through a focus on
performance outcomes.

Exhibits I-1 and I-2 provide specific information about the performance measures as well as the
related three published performance measure rulemakings, effective dates, and regulatory
references.
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Exhibit I-1:

Performance Measure Rules

Safety’

Pavement and
Bridge Condition?

System
Performance and
Freight®

Congestion
Mitigation and Air
Quality (CMAQ)
Program*

National Performance Management Measures to
Assess Highway Safety

Rule Effective Date: April 14, 2016

Regulatory Part: 23 CFR 490 (Subparts A, B)

National Performance Management Measures to
Assess Pavement Condition

Rule Effective Date: May 20, 2017

Regulatory Part: 23 CFR 490 (Subparts A, C)

National Performance Management Measures to
Assess Bridge Condition

Rule Effective Date: May 20, 2017

Regulatory Part: 23 CFR 490 (Subparts A, D)

Performance of the National Highway System (NHS)
Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490 (Subparts A, E)

Freight Movement on the Interstate System
Rule Effective Date: May 20, 2017

Regulatory Part: 23 CFR 490 (Subparts A, F)
Measures for Assessing the CMAQ Program —
Traffic Congestion

Rule Effective Date: May 20, 2017

Regulatory Part: 23 CFR 490 (Subparts A, H)

Measures for Assessing the CMAQ Program — On-
road Mobile Source Emissions

Rule Effective Date: May 20, 2017

Regulatory Part: 23 CFR 490 (Subparts A, H)

Number of fatalities

Rate of fatalities per 100 million vehicle
miles traveled (VMT)

Number of serious injuries
Rate of serious injuries per 100 million VMT

Number of nonmotorized fatalities and
nonmotorized serious injuries

Percentage of pavements of the Interstate
System in Good condition

Percentage of pavements of the Interstate
System in Poor condition

Percentage of pavements of the non-
Interstate NHS in Good condition

Percentage of pavements of the non-
Interstate NHS in Poor condition

Percentage of NHS bridges classified as in
Good condition

Percentage of NHS bridges classified as in
Poor condition

Interstate Travel Time Reliability Measure:
Percentage of person-miles traveled on the
Interstate that are reliable

Non-Interstate Travel Time Reliability
Measure: Percentage of person-miles
traveled on the non-Interstate NHS that are
reliable

Freight Reliability Measure: Truck Travel
Time Reliability Index

PHED Measure: Annual hours of peak
hour excessive delay (PHED) per capita

Non-SOV Travel Measure: Percentage of
non-single-occupancy vehicle (SOV)
travel

Emissions Measure: Total Emission
Reductions

" Each performance measure is based on a 5-year rolling average. These measures contribute to assessing the HSIP.
2These measures contribute to assessing the National Highway Performance Program (NHPP).

3 These measures contribute to assessing the NHPP and National Highway Freight Program (NHFP).

4 These measures contribute to assessing the CMAQ Improvement Program.
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performance-based planning and programming

Defines the Asset Management Plan and
minimum standards

April 14, 2016
June 27, 2016 23 CFR 450 and
49 CFR 613

October 2, 2017 | 23 CFR 515



Part I: Moving a Nation

Implementation of MAP-21/FAST Act Performance
Requirements

State DOTs first reported safety data in 2017. Beginning with the 2018 reporting year, all 52
State DOTs reported performance data and targets for each of the 17 performance measures.
The first full set of performance data submitted to FHWA is available online at the State
Performance Dashboard and Reports website.” The States’ performance targets represent an
important step in the integration of performance management in transportation investment
decisions. State DOTs and MPOs worked together to set data-informed targets and are
accountable for managing performance to make progress toward the targets they set. Now, State
DOTs can benchmark their performance among peer agencies because they have access to
consistent data. Also, FHWA can uniformly track performance data and tell a national story. This
is a critical step in a long-term effort to better manage the performance of the Nation’s highways.

Comparison of Baseline Performance to Target

State DOTs set targets for all applicable measures, with some indicating improving
performance, declining performance, or steady performance in the future years compared with
the baseline.

For the safety performance measures, States DOTs used a baseline period of 2013-2017 and
the next performance period of 2015-2019. The annual safety targets are set using a five-year
rolling average. For most other measures, States DOTs set both two-year and four-year targets
for the upcoming performance period (2018-2021); the targets are set relative to the 2017
baseline value.

Exhibit I-3 provides detail on the expected trends, comparing baseline performance to targets
from investments and policy decisions across the State DOTs for the safety performance
measures. Improving performance would indicate a reduction in the number or rate of fatalities
or serious injuries, and declining performance would indicate an increase in the number or rate
of fatalities or serious injuries.

Exhibit I-3: Safety Performance Measures, State Expected Trend — Baseline (2013-2017) to
Target (2015-2019)

Improving Performance (A) m Declining Performance (B) = Steady Performance (C)

Fatalities 48% (A) 2% (C)
Fatality Rate 56% 2%
Serious Injuries 63% (A)
Serious Injury Rate 81% (A)
Nonmotorized Fatalities & Serious Injuries 54% (A) 2% (C)

0% 20% 40% 60% 80% 100%
Percentage of States

Source: FHWA Transportation Performance Management (TPM) 2018 Data Report.
https://www.fhwa.dot.gov/tpm/reporting/national/

" https://www.fhwa.dot.gov/tpm/reporting/state/index.cfm
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Exhibit I-4 provides detail on the expected trends, comparing baseline performance to targets
from investments and policy decisions across the State DOTSs for the infrastructure condition
and system performance measures. For example, 58 percent of States set targets for the
percentage of non-single-occupancy vehicle (SOV) travel that are higher than the actual share
in the baseline. For each of the other conditions and performance measures, a majority of
States set targets reflecting declining performance relative to the baseline. Exhibit I-4 includes
information only for the measures for which State DOTs reported both 2018 baseline value and
four-year target information; it does not include other measure areas with phased reporting.

Exhibit 1-4: Infrastructure Condition and System Performance Measures, State-Expected Trend
— 2018 Baseline to 4-Year Target by Percentage of States

Improving Performance (A) ®Declining Performance (B) = Steady Performance (C)
S [
NHS Bridge Deck Area - Total 29% (A) . 4% (C)
Non-SQV Travel 58% (A) - 6% (C)

0% 20% 40% 60% 80% 100%
Percentage of States

Note: Non-interstate NHS pavement and NHS bridge (weighted by deck area) performance measures are based on changes in
structures classified as being in good and poor condition. FHWA computation procedures for the condition measures can be found
at https://www.fhwa.dot.gov.tpm/guidance/

Source: FHWA Transportation Performance Management (TPM) 2018 Data Report.
https://www.fhwa.dot.gov/tpm/reporting/national/




Status of the Nation's Highways, Bridges, and Transit ® Conditions and Performance = 25th Edition

Chapter 1: System Assets

System Assets — HIGQhWAYS ... 1-2
Roads, Bridges, and Tunnels by OWNErship .........cooooiiiiiiiiiiic e 1-5
Roads, Bridges, and Tunnels by System Subset ... 1-6
Federal-aid HIGQRWAYS ........coooiiiiiie et e e e e e e e e e e e e e e e s eaanes 1-8
National HIghway SYSIEM ... e e e st e e e e e e e s eaanes 1-8
INtErstate SYSIEM ... . et s 1-10
Roads, Bridges, and Tunnels by PUMPOSE ..........coiiiiiiiiiiie e e 1-10
Extent and Vehicular Travel by Functional System ... 1-12
=T 1= PO PPRRPR 1-19
System Assets — Transit........cccccciiiiiiiciismirri s smnne e e e anan 1-22
SYSIEM HISIONY ...ttt ettt e e e s bt e e s be e e sbe e e sneeeaas 1-22
SySteM INfraStrUCIUIE ......oooiieie e e e e e e e nree e e e enreeeeeeaes 1-23

Urban and Rural TranSit AQENCIES .......cooeiiiieeiicce et e et a e e e e e eeanees 1-23

Transit Fleet and Stations...... ... 1-28

Track and Maintenance Facilities .........cooouiiii i 1-31

1-1



Chapter 1: System Assets

System Assets — Highways

The Nation’s extensive network of roadways,
bridges, tunnels, and ferries facilitates
movement of people and goods, promotes the
growth of the American economy, affords
access to national and international markets,
and supports national defense by providing the
means for rapid deployment of military forces
and their support systems.

A public road is defined as a road open to
public travel. Although most public roads carry
a mix of vehicular users and nonvehicular
uses, this section focuses on vehicular use.
Chapter 3 includes information on a broader
range of transportation modes. (See Chapter
11 of the 2015 C&P Report for greater detail on
pedestrian and bicycle transportation.)

The terms “rural” and “urban” as used in this
section are in 23 USC 101(a), which defines
rural and urban as follows:

e The term “urban area” means an urbanized
area or, in the case of an urbanized area
encompassing more than one State, that
part of the urbanized area in each such
State, or urban place as designated by the
Bureau of the Census having a population
of 5,000 or more and not within any
urbanized area, within boundaries to be
fixed by responsible State and local
officials in cooperation with each other,
subject to approval by the Secretary. Such
boundaries shall encompass, at a
minimum, the entire urban place
designated by the Bureau of the Census,
except in the case of cities in the State of
Maine and in the State of New Hampshire.

e The term “rural areas” means all areas of a
State not included in urban areas.

Road statistics reported in this section draw on
data collected from States through the Highway

SECTION SUMMARY

The Nation’s highway assets included
4.2 million miles of public roadways
(route miles) and 8.8 million lane miles
in 2018. Considering motorized
vehicles only, these roads carried
about 3.3 trillion miles of vehicular
travel and 5.6 trillion miles of person
travel in 2018.

Local governmental agencies own
75.5 percent of the Nation’s route
miles, which carried 25.0 percent of
vehicular travel in 2018. State
governments own 18.7 percent of
route miles, which carried

72.2 percent of vehicular travel.

Local governments own 49.8 percent
of the Nation’s bridges, but these
carried only 12.3 percent of bridge
traffic in 2018. State governments
own 48.2 percent of bridges, which
carried 87.3 percent of bridge traffic.
Federal-aid highways are a subset of
public roads eligible for Federal-aid
highway assistance. These include
24.5 percent of route miles, which
carried 85.2 percent of vehicle miles
traveled (VMT) in 2018.

The National Highway System (NHS),
a subset of Federal-aid highways,
included 5.2 percent of the Nation’s
route miles and carried 54.7 percent of
VMT in 2018.

The Interstate System, a subset of the
NHS, constituted just 1.2 percent of
route miles but carried 25.6 percent of
the Nation’s VMT in 2018.

Performance Monitoring System (HPMS). The terms highways, roadways, and roads are
generally used interchangeably in this section and elsewhere in the report. The mileage data
presented in this section do not reflect turn lanes, bike paths, pedestrian walkways, and alleys.

Route mileage measures road distances from one point to another, whereas lane mileage
accounts for the number of lanes in operation—thus accounting for travel in both directions.

Vehicle Miles Traveled (VMT) measures the distance traveled by motorized vehicles of all kinds
on the Nation’s road network over the course of a year. Person miles traveled weights travel by
the number of occupants in a vehicle. In the transit section of this report, data presented on



Chapter 1: System Assets

passenger miles traveled do not include the drivers of

transit vehicles; data on person miles traveled presented in M,

this section include both drivers and passengers for all h

motorized vehicles. KEY TAKEAWAY
Bridge statistics reported in this section draw on data The Nation’s road network included

collected from States through the National Bridge Inventory ~ 4:195,274 miles of public roadways
(NBI). This information details physical characteristics, el GBS feleres i 200, it

. . ", network carried 3.255 trillion
traffic loads, and the evaluation of the condition of each vehicle miles traveled (VMT) and

bridge longer than 20 feet. As of December 2018, the NBI 5.591 trillion person miles traveled,
contained records for 616,096 bridges. Data for input to up from 2.993 trillion VMT and up
the NBI are collected regularly from the States as set forth from 4.931 trillion person miles

in the National Bridge Inspection Standards (NBIS). traveled in 2008.

Beginning with this version of the Status of the Nation’s

Highways, Bridges, and Transit: Conditions and Performance Report to Congress (C&P
Report), information on the Nation’s tunnels and ferries will be included. The statistics for
tunnels reported in this section draw from the data submitted by States to the National Tunnel
Inventory (NTI). Information available in the NTI includes physical characteristics, location,
traffic loads, and owners for each of the 503 tunnels on the Nation’s highways in 2018. Data for
input to the NTI are collected regularly from the States as set forth in the National Tunnel
Inspection Standards (NTIS).

Tunnels

Atunnel is an enclosed roadway for motor vehicle traffic with vehicle access limited to
portals, regardless of type of structure or method of construction. Tunnels fall into two
general categories: complex and noncomplex. A complex tunnel is characterized by
advanced or unique structural elements or functional systems. These may include
lighting, emergency egress capacity, and mechanical or fire suppression equipment to
ventilate exhaust from the tunnel or provide protection against tunnel fires. A noncomplex
tunnel in contrast is typically of a shorter length, not requiring any ventilation, and may or
may not have lighting installed.

The maijority of road tunnels in the United States were constructed during two distinct
periods of highway system expansion. The first period was during the 1930s and 1940s as
part of public works programs associated with recovery from the Great Depression. The
second period was during the construction of the Interstate Highway System in the 1950s
and 1960s.

The Nation’s 503 tunnels represent 666,858 linear feet or 126.3 miles of Interstates, State
routes, and local routes. In 2018, 26 States and the District of Columbia contained at
least one tunnel. Nine States and the District of Columbia combined contained 348 of the
Nation’s 503 tunnels or 69.2 percent. These were California (90), Washington (57),
Massachusetts (44), Colorado (41), North Carolina (29), Pennsylvania (26), the District of
Columbia (17), Virginia (17), Oregon (14), and Tennessee (13).

Of the Nation’s tunnels, 182 or 36.2 percent were complex tunnels. Of these, 152

(83.5 percent) were located in nine States and the District of Columbia. All 44 tunnels in
Massachusetts are complex tunnels. California has the second-highest number of
complex tunnels (37) followed by Pennsylvania (20), Virginia (12), New York (9),
Washington (9), Colorado (6), Michigan (6), New Jersey (5), and the District of Columbia.

Source: https://www.fhwa.dot.gov/bridge/inspection/tunnel/inventory.cfm
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Information on ferry operations is based on data in the

2016 National Census of Ferry Operators (NCFO). The 2

2016 NCFO collected responses from 163 ferry operators %

or 74.1 percent of all the known 220 eligible ferry KEY TAKEAWAY
operators. The data presented in the NCFO report The Nation’s 503 tunnels had a
represent only data provided by the respondents. combined length of 666,858 feet,
As shown in Exhibit 1-1, highway mileage and its ZKS?%T USRS S e
accompanying lane mileage have each increased between approximately 14.2 million

2008 and 2018, at an average annual rate of 0.3 percent. vehicles, and the annual average
Highway VMT grew at an average annual rate of daily truck traffic was 0.84 million.

0.4 percent between 2008 and 2018. Person miles

traveled grew at an average annual rate of 0.8 percent

during this period, due in part to the increase in VMT and in part due to an increase in estimated
average vehicle occupancy.

Exhibit 1-1: Highway, Bridge and Tunnel Extent and Travel, 2008—-2018

Average Annual
Rate of Change
Category 2008 2018/2008

Route Miles 4,059,352 | 4,083,768 | 4,109,421 | 4,194,257 | 4,157,292 | 4,195,274 0.3%
Lane Miles 8,618,776 | 8,616,206 | 8,641,051 | 8,830,511 | 8,775,538 | 8,833,083 0.4%
VMT (trillions) 2.993 2.986 2.988 3.040 3.189 3.255 0.8%
Person Miles Traveled 4.931 5.063 5.100 5.205 5.458 5.591 1.3%
(trillions)

Bridges 601,506 604,493 607,380 610,749 614,387 616,096 0.2%
Bridge Deck Area (millions 343.5 351.5 358.5 365.5 371.5 390.4 1.3%
of sg. meters)

Bridge ADT (millions) 4,432 4,439 4,485 4,504 4,627 4,738 0.7%
Bridge Truck ADT (millions) 417.0 413.1 405.2 408.4 430.6 4453 0.7%
Tunnels 503

Tunnel Length (ft) 666,858

Tunnel AADT (millions) 14.2

Tunnel Truck AADT 0.840

(millions)

Notes: The passenger miles traveled value for 2008 was estimated based on vehicle occupancy data from the 2001 NHTS; the
values for 2010, 2012, 2014, and 2016 were derived in a comparable manner based on data from the 2009 NHTS. The value for
2018 was estimated using data from the 2017 NHTS. Includes estimated values for Puerto Rico PMT. Average Daily Traffic (ADT)
is estimated by dividing the total daily volumes during a specified short time period (often 7 days or less) by the number of days in
the period. Truck ADT is determined by multiplying ADT by an estimated percentage of the average number of trucks that travel
through the same specific point of a road over the same time period. Annual Average Daily Traffic (AADT) estimates the mean
traffic volume across all days for a year for a given location along a roadway. AADT is different from ADT because it represents
data for the entire year. Truck AADT is the average daily volume of truck traffic on a road segment for a year.

Sources: Highway Performance Monitoring System; Highway Statistics, Table VM-1, various years; National Bridge Inventory;
National Tunnel Inventory.

Exhibit 1-1 also shows that the number of bridges cataloged in the NBI increased at an annual
rate of 0.2 percent between 2008 and 2018,

from 601,506 to 616,096. Total bridge deck VMT Trends Since 2018

area grew at an average annual rate of

1.3 percent, whereas bridge crossings Based on data from Table VM-2 of the
(measured as annual daily traffic) increased at annual FHWA Highway Statistics

an average annual rate of 0.7 percent. publication, VMT grew by 0.7 percent in
The tunnel data in Exhibit 1-1 shows a total of 2019.

503 tunnels with a combined length of More recent trends are discussed in
666,858 feet were reported in the NTI for Chapter 11, “Impacts and Implications of
2018. The annual average daily traffic COVID-19 Pandemic on Transportation.”
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(AADT) for tunnels was approximately 14.2 million vehicles, whereas the annual average daily
truck traffic was 0.840 million.

Definition of Traffic Volume Terms Used in the
25th Conditions & Performance Report

Vehicle Miles Traveled (VMT): VMT is the total miles traveled by vehicles in a specific
area (e.g., a route, a functional road classification, or geographic area) over a period of one
year.

Annual Average Daily Traffic (AADT): AADT estimates, with as little bias as possible,
the mean traffic volume across all days for a year for a given location along a roadway.
AADT is different from Average Daily Traffic (ADT) because it represents data for the
entire year.

Average Daily Traffic (ADT): ADT, also referred to as mean daily traffic, is the average
number of vehicles that travel through a specific point of a road over a short-duration time
period (often 7 days or less). It is estimated by dividing the total daily volumes during a
specified time period by the number of days in the period.

Source: Federal Highway Administration (FHWA), Office of Highway Policy Information, "Traffic Data Computation Method
Pocket Guide." https://www.fhwa.dot.gov/policyinformation/pubs/pl18027_traffic_data_pocket_guide.pdf

Roads, Bridges, and Tunnels by Ownership

State and local governments own the vast majority of public roads and the bridges and tunnels
located on these roads. As shown in Exhibit 1-2, local governments own 75.5 percent of the
Nation’s public route mileage, 49.8 percent of all bridges, and 22.3 percent of the tunnels. State
governments own 18.7 percent of public route mileage, 48.2 percent of the Nation’s bridges,
and 61.2 percent of tunnels.

Exhibit 1-2: Highway, Bridge, Tunnel Ownership by Level of Government, 2018
m State (A) Federal (B) m Local (C) Other (D)

> Highway VMT 72.2% 2.6%
g’ Bridge Count 48.2% £A8% 9% 0.2%
§ Bridge Deck Area 76.2% £08%  227% 0.3%
% Bridge ADT 87.3% 0.2% 0.2%
% Bridge Truck ADT 93.6% 0.1% 0.1%
€ Tunnel Count 61.2% 153% 2% 1.2%
Tunnel Length 75.3% 7.9% | 144% | 2.3%
Tunnel AADT 86.8% O, 118%  0.0%
Tunnel Truck AADT 92.5% (A) XA 6%6% 0.0% (D)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of Ownership by Government
Note: "Other" category represents private and railroad.
Sources: Highway Performance Monitoring System; National Bridge Inventory; National Tunnel Inventory.
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Although many roads, bridges, and tunnels are constructed or improved with Federal funding,
State and local governments assume ownership responsibilities for maintaining those facilities
and keeping them safe for public use. The Federal government owns 1.8 percent of the
Nation’s bridges and 15.3 percent of the tunnels. The relatively small share of the Nation’s
route miles (4.0 percent) owned by the Federal government are located primarily in military
installations, Tribal lands, National Forests, and National Parks. These roads carry only

0.2 percent of total VMT.

Roads Owned by the Federal Government

As shown in Exhibit 1-2, the Federal government and Tribal governments owned a
combined 3.7 percent of the Nation’s route miles of publicly owned roads in 2018. Exhibit
1-3 shows that of these route miles, the U.S. Forest Service owned the largest share,
approximately 41.8 percent. Approximately 23.5 percent was owned by the Bureau of Land
Management; the Bureau of Indian Affairs and Tribal governments owned a combined

13.2 percent of federally owned route miles. Roads on military installations (owned by the
Army, Navy, Marines, and Air Force) comprise 7.9 percent. The remaining 13.6 percent of
federally owned route miles is divided among multiple agencies including the National Park
Service, the U.S. Army Corps of Engineers, the Fish and Wildlife Service, the Bureau of
Reclamation, the Tennessee Valley Authority, and other Federal agencies.

Exhibit 1-3: Distribution of Route Miles Owned by Federal Agencies, 2018

Army, Navy,
Marines, and Air/

Force Forest Service
7.9% / 41.8%
Bureau of Land _—" |
Management
23.5%
Bureau of Indian
Other Federal Affairs and Tribal

. —_——
Agencies

/ Governments
13.6% 13.2%

Source: Highway Performance Monitoring System.

Roads, Bridges, and Tunnels by System Subset

Federal-aid highways are a subset of all public roads. The term Federal-aid highway is defined
in 23 U.S.C. 101(a)(6) as “a public highway eligible for assistance under this chapter other than
a highway functionally classified as a local road or rural minor collector.” Functional
classification of highways is discussed in the portion of the section titled “Roads, Bridges, and
Tunnels by Purpose.”

The National Highway System (NHS) is a subset of Federal-aid highways, containing the most
critical routes for movement of passengers and goods. The Interstate System is a subset of the
NHS. The NHS and Interstate System are discussed in greater detail later in this section.

Exhibit 1-4 compares the relative magnitudes of these subsets to the total extent of the Nation’s
highways, bridges, and tunnels. Relative to the average public road, Federal-aid highways
consist of longer routes and facilitate higher traffic volumes at increased speeds. The same is
true for NHS routes relative to the average Federal-aid highway, and the average Interstate
highway relative to the average NHS route.

1-6
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Although Federal-aid highways constitute just 24.5 percent of the Nation’s route mileage, they
carry 85.2 percent of the Nation’s VMT. The NHS includes 5.2 percent of the Nation’s route
mileage but carries 54.7 percent of highway traffic. The Interstate System makes up only

1.2 percent of the Nation’s roads but carries 25.6 percent of VMT.

Federal-aid highways include 53.8 percent of the Nation’s bridges, compared with 23.6 percent
for the NHS and 9.4 percent for Interstate highways. The Interstate System and the NHS have
a larger share of multilane roadways (four lanes or more) and tend to include larger bridges than
does the average Federal-aid highway.

Exhibit 1-4: Interstate, NHS, and Federal-aid Highway, Bridge, Tunnel Extent, and Travel, 2018

All Public Share of Total
Category Interstate Roads Interstate mm

Highway Route Miles 48,741 220,169 | 1,028,217 | 4,195,274 1.2% 5.2% 24.5%
Lane Miles 227,992 769,296 | 2,499,005 | 8,833,083 2.6% 8.7% 28.3%
VMT (trillions) 0.834 1.779 2772 3.255 25.6% 54.7% 85.2%
Bridge Count 57,886 145,290 331,256 616,096 9.4% 23.6% 53.8%
Bridge Deck Area (millions of sq. meters) 103.0 225.7 329.0 390.4 26.4% 57.8% 84.3%
Bridge ADT (millions) 2,156 3,760 4,548 4,738 45.5% 79.3% 96.0%
Bridge Truck ADT (millions) 267.4 385.7 436.2 4453 60.1% 86.6% 98.0%
Tunnel Count 136 283 374 503 27.0% 56.3% 74.4%
Tunnel Length (ft.) 323,690 481,715 578,752 666,858 48.5% 72.2% 86.8%
Tunnel AADT (millions) 7.5 12.7 13.5 14.2 52.8% 89.7% 95.4%
Tunnel Truck AADT (millions) 0.599 0.707 0.803 0.840 71.4% 84.2% 95.6%

Notes: FAH is Federal-aid Highway; NHS is National Highway System.
Sources: Highway Performance Monitoring System; National Bridge Inventory; National Tunnel Inventory.

Of the Nation’s tunnels, 74.4 percent are located on Federal-aid highways, with the NHS having
56.3 percent and the Interstate System having 27.0 percent. The tunnels located on the
Federal-aid highway system carried 95.6 percent of the Nation’s tunnel traffic; those on the NHS
carried 89.7 percent, whereas the tunnels on the Interstate System carried 52.8 percent.

Ownership of Federal-aid Highway Components

Only 0.6 percent of Federal-aid highway route miles are owned by the Federal
government. State governments own 55.4 percent of Federal-aid highway route miles,
whereas local governments own 44.4 percent.

State governments owned 58.6 percent of Federal-aid highway lane miles in 2018,
whereas 40.9 percent was owned by local governments. The remaining 0.5 percent of
lane miles was owned by the Federal government.

Based on mileage, State governments own over 89.4 percent of the NHS. In contrast, the
Federal government owns less than 0.1 percent of the 220,169 NHS route mileage, and
local governments owned 10.5 percent. State governments own more than 99.9 percent
of the 48,741 Interstate System mileage; the Federal government owns none of the
Interstate System.

Sources: 2018 Highway Statistics, Table HM-16; Custom Query of 2018 HPMS Data.
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Federal-aid Highways

Federal-aid highways comprised approximately 1.03

million route miles in 2018 and facilitated approximately U,
2.77 trillion VMT. As shown in Exhibit 1-5, highway route m
mileage on Federal-aid highways increased by 33,859 KEY TAKEAWAY

miles between 2008 and 2018. Lane mileage increased

by 110,196 miles to almost 2.50 million lane miles in 2018 The 1,028,217 miles of Federal-

and VMT increased from 2.53 trillion in 2008 to 2.77 ‘;1'36232‘)”2‘;’;&52%;‘3263}'l‘l’;rtf\‘/?\}”
trillion VMT in 2018, an increase of more than 110 billion (85 percent of totai travel) in 2018.

VMT. The number of bridges on Federal-aid highways

increased from 316,012 in 2008 to 331,256 in 2018. This

is an annual rate of change of approximately 0.5 percent. In 2018, there were 374 tunnels on
Federal-aid highways, with a combined length of 578,752 feet or approximately 109.6 miles.
Tunnel AADT was 13.525 million and the average annual daily truck traffic was 0.803 million.

Exhibit 1-5: Federal-aid Highway Extent and Travel, 2008—-2018

Average Annual
Rate of Change
Category 2008 2018/2008

Highway Route Miles 994,358 1,007,777 | 1,005,378 | 1,020,461 | 1,026,319 & 1,028,217 0.3%
Lane Miles 2,388,809 | 2,451,140 | 2,433,012 | 2,445,667 | 2,485,190 @ 2,499,005 0.5%
VMT (trillions) 2.534 2.525 2.527 2.572 2.710 2.772 0.9%
Bridges 316,012 319,108 321,724 325,467 329,324 331,256 0.5%
Bridge Deck Area (millions of 285.8 293.5 299.7 307.3 313.3 329.0 1.4%
sq. meters)

Bridge ADT (millions) 4,234.6 4,235.9 4,277 1 4,308.5 4,436.5 4,547.9 0.7%
Bridge Truck ADT (millions) 406.8 403.0 394.9 398.8 421.0 436.2 0.7%
Tunnels 374

Tunnel Length (ft.) 578,752

Tunnel AADT (millions) 13.5

Tunnel Truck AADT (millions) 0.803

Sources: Highway Performance Monitoring System; National Bridge Inventory; National Tunnel Inventory.

National Highway System

With the Interstate System largely complete, the Intermodal Surface Transportation Efficiency
Act of 1991 (ISTEA) revised the Federal-aid highway program for the post-Interstate System
era. The legislation authorized designation of an NHS, a subset of the Federal-aid highways,
that would give priority for Federal resources to roads most important for interstate travel,
economic expansion, and national defense; that connect with other modes of transportation;
and that are essential to the Nation’s role in the international marketplace.

The Moving Ahead for Progress in the 21st Century Act (MAP-21) modified the scope of the
NHS to include some additional principal arterial and related connector route mileage not
previously designated as part of the NHS. This modification increased the size of the NHS by
approximately 36 percent, bringing it from 164,154 miles in 2011 up to 224,446 miles.?

The NHS was designed to be a dynamic system capable of changing in response to future
travel and trade demands. States may propose modifications to the NHS provided they meet
the criteria established for the NHS and enhance the characteristics of the NHS, as specified in
23 U.S.C. §103 and 23 CFR 470. States must cooperate with local and regional officials in
proposing such modifications. FHWA has approval authority for modifications to the NHS. Each

2 See https://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/map21estmileage.cfm. Figures adjusted to include
Puerto Rico based on data from Highway Statistics 2011, Tables HM-41 and HM-20.
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year, FHWA receives requests to modify hundreds of NHS segments. FHWA processes these
requests and updates the official map record of the NHS on its website throughout the year (see
https://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/).

The modifications approved by FHWA from 2014 to 2018 resulted in decreases in highway miles
and lane miles to 220,169 and 769,296 respectively. VMT on the NHS increased to 1.779 trillion
in 2018 from 1.661 trillion in 2014. However, the number of bridges and the total bridge deck
area on the NHS increased during the same period.

Exhibit 1-6 shows the changes in the NHS from 2008 to 2018. Route miles, lane miles, and
VMT increased at an average annual rate change of 3.0 percent. The number of bridges
increased at an average annual rate of 2.2 percent.

The NHS has five components. The first, the Interstate

System, is the core of the NHS and includes the most- N
traveled routes. The second component includes other w
principal arterials deemed most important for commerce KEY TAKEAWAY

and trade. The third is the Strategic Highway Network .
(STRAHNET), which consists of highways important to Q';';ig‘;gr,}l?gehifaoy’1§yi{‘;;'rf’fN°,j§')‘e
military mobilization. The fourth is the system of comprise only 5 percent of total
STRAHNET connectors that provide access between major mileage, the NHS carried 1.779
military installations and routes that are part of STRAHNET. trillion VMT in 2018,

The final component consists of intermodal connectors. approximately 55 percent of total
These roads provide access between major intermodal travel.

passenger and freight facilities and the other four

components that comprise the NHS.

Exhibit 1-6: NHS Extent and Travel, 2008-2018

Average Annual
Rate of Change
Category 2008 2018/2008

Route Miles 164,108 | 159,326 | 223,357 | 226,767 | 222,331 | 220,169 3.0%
Lane Miles 574,011 | 575,546 | 771,184 | 771,245 | 769,508 | 769,296 3.0%
VMT (trillions) 1.327 1.311 1.644 1.661 1.749 1.779 3.0%
Bridge Count 116,523 | 116,669 | 117,485 | 143,165 | 144,610 | 145,290 2.2%
Bridge Deck Area (millions of sq. 168.4 172.2 175.3 211.7 215.6 225.7 3.0%
meters)

Bridge ADT (millions) 3,132.1 3,138.8 | 3,153.4 | 3,655.7 | 3,669.6 @ 3,759.5 1.8%
Bridge Truck ADT (millions) 336.0 335.0 326.2 351.6 373.0 385.7 1.4%
Tunnel Count 283

Tunnel Length (ft.) 481,715

Tunnel AADT (millions) 12.7

Tunnel Truck AADT (millions) 0.707

Note: MAP-21 expanded the size of the NHS in 2012.
Sources: Highway Performance Monitoring System; National Bridge Inventory; National Tunnel Inventory.

In view of the importance of the NHS for truck traffic and freight, highways that are part of the
NHS are designed to accommodate high amounts of traffic at higher speeds in the safest and
most efficient ways possible. Additionally, NHS highways are constructed at higher load-
carrying capability to withstand the heavier loads conveyed by combination trucks, which
include a power unit (truck tractor) and one or more trailing units (a semitrailer or trailer).
Freight transportation is discussed in greater detail in Part Il of this report.

1-9
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Interstate System

The Federal-aid Highway Act of 1956 declared that
completion of the originally planned 41,000 route miles of
the “National System of Interstate and Defense Highways’
was essential to the national interest. The Act committed
the Nation to completing the Interstate System within the
Federal-State partnership of the Federal-aid Highway
Program, with the States responsible for construction
according to approved standards by the American
Association of State Highway Officials (AASHO), the
forerunner of the American Association of State Highway
and Transportation Officials (AASHTO). The Act also
addressed the challenging issue of how to pay for
construction by establishing the Highway Trust Fund to
dedicate revenue from highway user taxes, such as the
motor fuels tax, to the Interstate System and other Federal-
aid highway and bridge projects.

o \ ! 4
KEY TAKEAWAY

The 48,741 miles of the
Interstate System carried

0.834 trillion VMT in 2018,
slightly more than 1 percent of
total mileage and close to

26 percent of total VMT. The
Interstate System has grown
since 2008, when it consisted of
46,892 miles that carried 0.741
trillion VMT.

As shown in Exhibit 1-7, there were small increases in the size of the Interstate System from
2008 to 2018. The total number of route miles increased from 46,892 route miles in 2008 to
48,474 route miles in 2018. Lane miles increased from 213,542 lane miles in 2008 to 227,992
lane miles in 2018. The number of bridges increased from 55,626 bridges in 2008 to 57,886
bridges in 2018. There were 136 tunnels with a total length of 323,690 feet or 61.3 miles

located on the Interstate System in 2018.

Exhibit 1-7:

Interstate System Extent and Travel, 2008—2018

Annual Rate
of Change
Category 2008 2018/2008

Route Miles 46,892 47,019 47,182
Lane Miles 213,542 | 214,880 | 217,165
VMT (trillions) 0.741 0.725 0.731
Truck VMT (trillions) 0.336 0.325 0.257
Bridges 55,626 55,339 55,959
Bridge Deck Area (millions of sq. meters) 90.6 92.7 94.2
Bridge ADT (millions) 2,000.0 1,992.4 | 2,006.7
Bridge Truck ADT (millions) 244.3 240.9 234.6
Tunnels

Tunnel Length (ft.)
Tunnel AADT (millions)
Tunnel Truck AADT (millions)

47,714
220,124

56,553

2,008.7

48,474 48,741 0.4%
225,481 | 227,992 0.7%
0.736 0.811 0.834 1.2%
0.297 0.318 0.348 2.2%
57,309 57,886 0.4%
98.4 103.0 1.3%
2,094.1 2,155.5 0.8%
238.2 256.2 267.4 0.9%

136

323,690
7.5
0.599

Sources: Highway Performance Monitoring System; National Bridge Inventory; National Tunnel Inventory.

Roads, Bridges, and Tunnels by Purpose

The Nation’s roadway system serves movements from long-distance freight needs to
neighborhood travel. Because of the diverse needs for vehicular travel, the network is
categorized under the Highway Functional Classification System. Each functional classification
defines the role an element of the network plays in serving motorized/vehicular travel needs.
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Classification of Roadways as Rural Versus Urban

Roadways in a census tract with a population of 5,000 or more are classified as urban; all
other roadways are classified as rural. Census tracts are small, relatively permanent
statistical subdivisions of a county or equivalent entity that are updated by local
participants prior to each decennial census as part of the Census Bureau's Participant
Statistical Areas Program. The Census Bureau delineates census tracts in situations
where no local participant existed or where State, local, or Tribal governments declined to
participate. The primary purpose of census tracts is to provide a stable set of geographic
units for the presentation of statistical data.

Exhibit 1-8 presents a formal FHWA hierarchy of road functional classifications. Although the
functional classification definitions do not change for each setting, roads are divided also into
rural and urban classifications.

Exhibit 1-8: Highway Functional Classification System Hierarchy

All U.S. Roads
Urban and Rural

Local Roads Collectors Arterials

Minor Major Minor Principal

Interstates

Other Freew ays
and Expressw ays

Other Principal
Arterials

Source: Highway Functional Classification Concepts, Criteria, and Procedures, 2013 Edition.

Arterials serve the longest distances with the fewest access points. Because they have the
longest distance between other routes, arterials facilitate the highest speed limits. Several
functional classifications are included in the arterial category:

» Interstates are the highest classification of arterials, facilitating the highest level of mobility.
Interstates support long-distance travel at higher speeds with minimal conflict from traffic
entering or leaving the roadway. Interstates are relatively easy to locate due to their official
designation by the Secretary of Transportation and distinct signage.

o Other Freeways and Expressways are very similar to Interstates in that they have
directional travel lanes, usually separated by a physical barrier. Access and egress points
are limited primarily to on- and off-ramps at grade-separated interchanges.

o Other Principal Arterials can serve specific land parcels directly and have at-grade
intersections with other roadways that are managed by traffic devices.

o Minor Arterials, the lowest of arterial classifications, provide service for trips of moderate
length and connectivity between higher arterial classifications and roads with lower
functional classifications that provide greater access to businesses and homes.

1-11



Chapter 1: System Assets

1-12

Collectors serve the critical roles of gathering traffic from local roads and funneling vehicles into

the arterial network. Although subtly different, two classifications are included in the collector

category:

« Major Collectors are longer, have fewer points of access, have higher speed limits, and
can have more travel lanes.

o Minor Collectors is the classification used for all collectors not classified as major
collectors. One distinction between the two classifications is that minor collectors are
focused more on providing access to adjacent properties than on mobility.

o Local Roads are any road not classified as an arterial or collector. They are not intended
for use in long-distance travel, except at the origination or termination of a trip. They are
intended to grant access at the maximum level to adjacent properties. Local roads are often
designed to discourage through-traffic. (Local functional class should not be confused with
local government ownership: the Federal government and State governments own some
roadways functionally classified as local.)

Extent and Vehicular Travel by Functional System

The Nation’s network of public roads is diversely constructed to fit the needs of its surrounding
environment. Roads in an urban setting will often have multiple lanes to support high levels of
demand for vehicular traffic, whereas a rural setting will have fewer lanes supporting lower traffic
levels.

Relationship of Federal-aid Highways to Functional Classes

Public roads that are functionally classified higher than rural minor collector, rural local, or
urban local are called Federal-aid highways and are eligible for Federal-aid highway
assistance. Although bridges follow the hierarchy scheme, the NBl makes no distinction
between urban major and urban minor collectors as HPMS does.

There are exceptions to the general rules limiting Federal-aid funding to Federal-aid
highways. States may use funding from their Surface Transportation Block Grant (STBG)
Program apportionments to fund safety projects on any public road. STBG funds may
also be used on existing bridges and tunnels that are not on Federal-aid highways.

As shown in Exhibit 1-9, almost half (48.4 percent) of the Nation’s highway mileage was
classified as rural local in 2018. Urban local roads comprised an additional 20.7 percent of total
highway miles.

Exhibit 1-9 also details the breakdown of travel occurring in rural and urban settings. Urban
areas have a higher share of VMT and lower highway route mileage because urban settings
tend to be more consolidated environments. With higher population concentrations, more
vehicles use the highway route mileage in urban areas. In contrast, rural areas cover much
more land across the country and have a higher share of the highway mileage to provide
connectivity and access in areas with lower population density.

Although urban Interstate highway route mileage comprised only 0.5 percent of the Nation’s
highway route mileage, these highways carried the Nation’s highest share of VMT by
classification at 17.7 percent. Urban Interstate bridges carried the highest share of bridge traffic
volume by classification with 36.3 percent, whereas tunnels on urban Interstates received the
highest percent of tunnel traffic volume with 46.9 percent of the Nation’s total tunnel traffic
volume in 2018.
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Exhibit 1-9: Highway, Bridge, and Tunnel Extent and Travel by Functional System and Area, 2018
Rural Areas (A) mUrban Areas (B)
100%
90% I - PRI 51.2%
- (]
80% | -l
70% 57.9% 56.3%
66.6%
& 60% 77.8% 87.7%
3 .
£ (B)
o 50%
o
@ 40%
o 70.7%
()~ 68.8% 71.7%
30%
20% 42.1% 43.7%
20.8% S
10% b 12.3%
A
0% (A)
Highway Highway Highway Bridges Bridge Deck Bridge ADT  Tunnels Tunnel Tunnel
Route Miles Lane Miles VMT Area Length AADT
Highway | Highway
Functional Route Lane Highway Bridge Tunnel Tunnel
System Miles Miles VMT Bridges ADT Tunnels Length AADT
Rural Areas (less than 5,000 in population)
Interstate 0.7% 1.4% 7.8% 4.1% 6.9% 9.2% 6.4% 14.0% 5.9%
Other Freeway 0.2% 0.3% 1.1% 2.6% 2.8% 2.0%
and
Expressway
Other Principal 2.2% 2.7% 6.0% 5.6% 2.9% 1.0%
Arterial
Other Principal 6.0% 8.7% 5.6%
Arterial
Minor Arterial 3.2% 3.2% 4.5% 6.2% 5.8% 2.8% 5.0% 3.2% 0.3%
Major Collector 9.8% 9.4% 5.0% 14.8% 8.6% 2.7% 5.0% 2.7% 0.4%
Minor Collector 6.2% 5.9% 1.5% 7.7% 3.1% 0.7% 11.3% 5.7% 1.1%
Local 48.4% 46.0% 4.0% 32.9% 8.9% 1.2% 8.0% 2.2% 1.5%
Subtotal Rural 70.7% 68.8% 29.8% 71.7% 42.1% 22.2% 43.7% 33.4% 12.3%
Areas
Urban Areas (5,000 or more in population)
Interstate 0.5% 1.2% 17.7% 5.3% 19.4% 36.3% 20.7% 34.5% 46.9%
Other Freeway 0.3% 0.7% 7.8% 3.5% 11.0% 16.7% 10.1% 11.3% 23.0%
and
Expressway
Other Principal 1.6% 2.7% 15.1% 4.9% 11.8% 12.3% 12.3% 12.3% 12.7%
Arterial
Minor Arterial 2.7% 3.4% 12.9% 5.2% 8.1% 7.6% 5.2% 2.6% 2.0%
Collector 3.9% 3.8% 2.9%
Major Collector 3.1% 3.2% 6.5% 1.2% 0.4% 1.0%
Minor Collector 0.4% 0.4% 0.5% 0.4% 0.1% 0.1%
Local 20.7% 19.7% 9.6% 5.6% 3.7% 2.1% 6.4% 5.3% 2.0%
Subtotal 29.3% 31.2% 70.2% 28.3% 57.9% 77.8% 56.3% 66.6% 87.7%
Urban Areas
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Note: Highway data reflect revised HPMS functional classifications
Other Freeway and Expressway is included as part of the rural Other Principal Arterial category, and urban Major Collector and
urban Minor Collector are combined into a single urban Collector category.

Sources: Highway Performance Monitoring System; National Bridge Inventory; National Tunnel Inventory.

. Bridge data still use the previous classifications, so that rural
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Approximately 70.7 percent of the Nation’s highway route mileage was located in rural areas, as
was 68.7 percent of lane mileage. Local roads in rural and urban settings had the highest share
of the Nation’s lane mileage at 46.0 percent and 19.7 percent, respectively. Bridges in urban
areas accounted for 57.9 percent of the bridge deck area in the Nation, compared with 42.1
percent for rural areas. Approximately 77.8 percent of bridge traffic volume was carried on the
28.3 percent of the Nation’s bridges in urban areas. Of the Nation’s tunnel traffic volume, 87.7
percent was in urban areas. In addition, 56.3 percent of the Nation’s tunnels was located in
urban areas compared with 43.7 percent in rural areas. In addition, urban area tunnels
accounted for 66.6 percent of the Nation’s total tunnel length compared to 33.4 percent in rural
areas or two times the amount in rural areas. The percentage of highway VMT occurring in
urban areas (70.2 percent) was more than double that of rural areas (29.8 percent).

The difference seen in Exhibit 1-9 between the functional classes reported under the highway
portion of the exhibit and the bridge and tunnel portions is due to the NBI and the NTI databases
not having been updated to use the new functional classifications instituted in the HPMS in 2013
and described in Highway Functional Classification: Concepts, Criteria and Procedures, 2013
Edition.

Exhibit 1-10 shows the highway route miles in the Nation based on functional system. The
Nation’s public highways comprised approximately 4.18 million route miles in 2018, up from
4.06 million route miles in 2008. Total route mileage in urban areas grew from slightly less than
1.08 million route miles in 2008 to approximately 1.23 million route miles in 2018. Highway
route miles in rural areas, however, decreased from approximately 2.98 million route miles in
2008 to slightly more than 2.95 million route miles in 2018. The largest decrease in route
mileage, from approximately 2.04 million miles to slightly more than 2.02 million miles, was seen
in rural local roadways.

The Nation’s public highways comprised approximately 4.18 million route miles in 2018, up from
4.06 million route miles in 2008. Total route mileage in urban areas grew from 1,079,025 route
miles in 2008 to 1,225,435 route miles in 2018. Total highway route miles in rural areas,
however, decreased from approximately 2.98 million route miles in 2008 to approximately 2.95
million route miles in 2018. The largest decrease in route mileage was seen in rural local
roadways.

In addition to the construction of new roads, two factors have continued to contribute to the
increase in urban highway route mileage. First, based on population growth reflected in the
decennial census, more people are living in areas that were previously rural, and thus urban
boundaries have expanded in some locations. This expansion has resulted in the
reclassification of some route mileage from rural to urban. States have implemented these
boundary changes in their HPMS data reporting gradually. As a result, the impact of the
census-based changes on these statistics is not confined to a single year. Second, greater
focus has been placed on Federal agencies to provide a more complete reporting of federally
owned route mileage.

Exhibit 1-11 shows the change in highway lane miles from 2008 to 2018 by functional class and
shows the changes in rural areas vs. urban areas of the Nation. Urban areas have seen an
increase in lane miles from more than 2.42 million in 2008 to slightly more than 2.75 million in
2018. The largest decrease in lane miles occurred on rural local roadways, a loss of 28,749
lane miles of roadway, whereas urban local roadways experienced the largest increase in lane
miles, at 209,405 lane miles.
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Exhibit 1-10: Highway Route Miles by Functional System and Area, 2008-2018

Rural Areas (A) mUrban Areas (B)

4,500,000
4,000,000
$ 3,500,000 1,079,025 1,103,288 1,201,658 1,226,171 1,225,435
= (B) (B)
o 3,000,000
5
& 2,500,000
g
= 2,000,000
5
T 1,500,000 2,9?%327 2,980,480 2,982,813 2,976,306 2,931,121 2,951,481
(A)
1,000,000
500,000
0
2008 2010 2012 2014 2016 2018

Highway Route Miles Annual Rate

of Change

Rural Areas (less than 5,000 in population)

Interstate 30,22 30,260 30,564 29,095 29,177 29,280 -0.3%
Other Freeway & 3,299 4,395 3,299 6,378 6,504
Expressway

Other Principal Arterial 92,131 91,462 92,131 89,772 90,161

Other Principal Arterial 95,002 0.2%
Minor Arterial 135,256 135,681 135,328 132,672 134,034 133,746 -0.1%
Major Collector 418,473 418,848 419,353 418,848 407,870 407,859 -0.3%
Minor Collector 262,852 263,271 262,435 263,271 258,719 259,789 -0.1%
Local 2,038,517 | 2,036,990 | 2,039,276 | 2,036,990 2,005,171 2,024,142 -0.1%
Subtotal Rural Areas 2,980,327 | 2,980,480 | 2,982,813 | 2,976,306 2,931,121 2,951,481 -0.1%
Urban Areas (5,000 or more in population)

Interstate 16,789 16,922 17,150 18,567 19,312 19,160 1.3%
Other Freeway & 11,401 11,371 11,521 11,784 12,302 12,100 0.6%
Expressway
Other Principal Arterial 64,948 65,505 65,593 66,761 66,517 66,453 0.2%
Minor Arterial 107,182 108,375 109,337 112,228 113,316 112,468 0.5%
Collector 115,087 -4.6%
Major Collector 115,538 116,943 127,809 130,294 129,085
Minor Collector 3,303 3,588 11,754 16,961 17,852
Local 763,618 782,273 802,473 852,755 867,469 868,317 1.3%
Subtotal Urban Areas 1,079,025 | 1,103,288 | 1,126,605 @ 1,201,658 1,226,171 1,225,435 1.3%
Total Highway Route Miles 4,059,352 4,083,768 4,109,418 4,177,964 4,157,292 4,176,916 0.3%

Note: Starting in 2010, the HPMS data reflect revised functional classifications. Rural Other Freeway and Expressway has been
split from the rural Other Principal Arterial category, and urban Collector has been split into urban Major Collector and urban Minor
Collector. The annual rate of change was computed based on the older combined categories. 2018 PR excluded.

Source: Highway Performance Monitoring System.
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Exhibit 1-11: Highway Lane Miles by Functional System and Area, 2008-2018

Rural Areas (A) m Urban Areas (B)
9,000,000
8,000,000
®» 2,420,506 2,492,099 2,531,088 2,679,695 2,776,847 2,753,429
H 7,000,000 (B) (B)
=
Py 6,000,000
s
-1 5,000,000
>
©
2 4,000,000
5
T 3,000,000 6,098,270 6,124,107 6,109,963 6,086,354 5,998,693 6,041,140
(A) (A)
2,000,000
1,000,000
0
2008 2010 2012 2014 2016 2018

Highway Lane Miles Annual Rate

of Change

Rural Areas (less than 5,000 in population)

Interstate 122,956 123,762 124,927 118,688 119,159 119,885 -0.3%

Other Freeway & Expressway 11,907 16,593 20,677 24,542 25,071

Other Principal Arterial 243,065 240,639 233,985 231,532 233,261

Other Principal Arterial 250,153 0.3%

Minor Arterial 281,071 287,761 281,660 274,271 276,685 276,150 -0.2%

Major Collector 841,353 857,091 842,722 823,609 818,994 818,911 -0.3%

Minor Collector 525,705 526,540 524,870 517,026 517,439 519,579 -0.1%

Local 4,077,032 | 4,073,980 | 4,078,552 | 4,098,098 | 4,010,342 | 4,048,283 -0.1%
Subtotal Rural Areas 6,098,270 | 6,124,107 | 6,109,963 | 6,086,354 | 5,998,693 | 6,041,140 -0.1%
Urban Areas (5,000 or more in population)

Interstate 91,924 93,403 95,197 102,541 105,457 106,741 1.5%

Other Freeway & Expressway 53,073 53,231 54,160 55,385 58,943 57,356 0.8%

Other Principal Arterial 228,792 235,127 234,469 231,099 237,381 240,389 0.5%

Minor Arterial 274,225 285,954 283,608 287,061 296,203 296,734 0.8%

Collector 245,262 2.6%

Major Collector 252,435 250,760 272,931 278,414 277,564

Minor Collector 7,404 7,948 25,168 58,584 38,010

Local 1,527,230 | 1,564,546 | 1,604,946 | 1,705,510 @ 1,741,865 | 1,736,635 1.3%
Subtotal Urban Areas 2,420,506 @ 2,492,099 @ 2,531,088 | 2,679,695 | 2,776,847 | 2,753,429 1.3%
Total Highway Lane Miles 8,518,776 8,616,206 8,641,051 8,766,049 8,775,540 8,794,569 0.3%

Note: Starting in 2010, the HPMS data reflect revised functional classifications. Rural Other Freeway and Expressway has been
split from the rural Other Principal Arterial category, and urban Collector has been split into urban Major Collector and urban Minor
Collector. The annual rate of change was computed based on the older combined categories.

Source: Highway Performance Monitoring System.

Exhibit 1-12 shows VMT in trillions of miles by functional class from 2008 to 2018. VMT in rural
areas decreased slightly from 0.99 trillion miles in 2008 to 0.98 trillion miles in 2018. Urban
VMT increased from 2.0 trillion to 2.62 trillion during the same period. Exhibit 1-12 also shows
the largest average annual decrease of 2.3 percent was on rural minor collectors and the largest
gain was on the combined functional classifications of urban major and minor collectors, an
increase of 2.6 percent. Overall, VMT on rural roadways declined by an average annual rate of
0.1 percent and VMT on urban roadways increased by an average annual rate of 1.2 percent
between 2008 and 2018.
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Exhibit 1-12: VMT by Functional System and Area, 2008-2018
Rural Areas (A) m Urban Areas (B)

3.500
— 3.000
n
c
0
E 2500
S
=
T 2.000
°
>
©
= 1.500
(7]
o
S 1.000
o
(&)
2 0.992 0.979
= 0.500 0.985 ! I
< A 0.978 0.922 0.951 A)
>

0.000

2008 2010 2012 2014 2016 2018

Annual Travel Distance (Trillions of Miles) Annual Rate

of Change

Rural Areas (less than 5,000 in population)

Interstate 0.244 0.246 0.246 0.232 0.247 0.257 0.5%

Other Freeway & Expressway 0.020 0.020 0.026 0.034 0.037

Other Principal Arterial 0.206 0.203 0.188 0.190 0.196

Other Principal Arterial 0.223 0.5%

Minor Arterial 0.152 0.151 0.149 0.141 0.144 0.146 -0.4%

Major Collector 0.186 0.176 0.176 0.159 0.160 0.165 -1.2%

Minor Collector 0.055 0.053 0.053 0.050 0.048 0.044 -2.3%

Local 0.132 0.133 0.130 0.126 0.128 0.134 0.2%
Subtotal Rural Areas 0.992 0.985 0.978 0.922 0.951 0.979 -0.1%
Urban Areas (5,000 or more in population)

Interstate 0.482 0.483 0.490 0.525 0.563 0.571 1.7%

Other Freeway & Expressway 0.224 0.222 0.225 0.228 0.250 0.254 1.3%

Other Principal Arterial 0.466 0.461 0.460 0.471 0.483 0.484 0.4%

Minor Arterial 0.381 0.378 0.375 0.393 0.412 0.416 0.9%

Collector 0.178 2.6%

Major Collector 0.179 0.177 0.195 0.207 0.212

Minor Collector 0.004 0.004 0.012 0.207 0.018

Local 0.271 0.273 0.278 0.295 0.207 0.306 1.2%
Subtotal Urban Areas 2.001 2.000 2.009 2.118 2.330 2.262 1.2%
Total VMT 2.993 2.985 2.987 3.040 3.281 3.240 0.8%

Note: Starting in 2010, the HPMS data reflect revised functional classifications. Rural Other Freeway and Expressway has been
split from the rural Other Principal Arterial category, and urban Collector has been split into urban Major Collector and urban Minor
Collector. The annual rate of change was computed based on the older combined categories.

Source: Highway Performance Monitoring System.

Exhibit 1-13 shows an analysis of the types of vehicles comprising the Nation’s VMT between
2008 and 2018. Three groups of vehicles are identified: passenger vehicles, which include
motorcycles, buses, and light trucks (two-axle, four-tire models); single-unit trucks having six or
more tires; and combination trucks, including those with trailers and semitrailers. Passenger
vehicle travel accounted for 90.5 percent of total VMT in 2018, combination trucks accounted for
more than 5.8 percent, and single-unit trucks accounted for 3.8 percent.
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Exhibit 1-13: Highway Travel by Functional System and Vehicle Type, 2008—-2018

Annual Travel Distance (Trillions of Miles) Annual Rate

Functional System of Change

Rural
Interstate
Passenger Vehicles 0.181 0.185 0.188 0.175 0.184 0.193 0.6%
Single-unit Trucks 0.012 0.011 0.009 0.009 0.010 0.010 -1.4%
Combination Trucks 0.050 0.049 0.049 0.047 0.050 0.051 0.1%
Other Arterial
Passenger Vehicles 0.322 0.324 0.325 0.309 0.318 0.327 0.1%
Single-unit Trucks 0.020 0.019 0.017 0.016 0.016 0.018 -1.3%
Combination Trucks 0.032 0.033 0.030 0.029 0.029 0.030 -0.5%
Other Rural
Passenger Vehicles 0.335 0.328 0.327 0.304 0.302 0.306 -0.9%
Single-unit Trucks 0.019 0.018 0.018 0.017 0.016 0.017 -1.1%
Combination Trucks 0.016 0.016 0.014 0.013 0.012 0.014 -1.3%
Total Rural
Passenger Vehicles 0.839 0.837 0.840 0.789 0.804 0.825 -0.2%
Single-unit Trucks 0.051 0.048 0.044 0.043 0.042 0.045 -1.2%
Combination Trucks 0.098 0.099 0.093 0.089 0.091 0.095 -0.3%
Urban
Interstate
Passenger Vehicles 0.424 0.427 0.434 0.463 0.492 0.499 1.7%
Single-unit Trucks 0.017 0.014 0.015 0.016 0.019 0.019 1.5%
Combination Trucks 0.036 0.036 0.036 0.041 0.042 0.047 2.9%
Other Urban
Passenger Vehicles 1.403 1.415 1.427 1.495 1.554 1.572 1.1%
Single-unit Trucks 0.059 0.048 0.046 0.050 0.053 0.056 -0.5%
Combination Trucks 0.050 0.042 0.035 0.039 0.041 0.042 -1.8%
Total Urban
Passenger Vehicles 1.827 1.842 1.861 1.958 2.046 2.072 1.3%
Single-unit Trucks 0.075 0.062 0.061 0.067 0.072 0.075 0.0%
Combination Trucks 0.086 0.077 0.071 0.080 0.083 0.089 0.4%
Total Passenger Vehicles 2.666 2.680 2.700 2.747 2.850 2.897 0.8%
Total Single-unit Trucks 0.127 0.111 0.105 0.109 0.114 0.121 -0.5%
Total Combination Trucks 0.184 0.176 0.163 0.170 0.174 0.184 0.0%

Notes: Data do not include Puerto Rico. The procedures used to develop estimates of travel by vehicle type have been significantly
revised; the data available do not support direct comparisons prior to 2007.

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

Passenger vehicle travel grew at an average annual rate of 0.8 percent from 2008 to 2018.
During the same period, combination truck traffic remained constant and single-unit truck traffic
declined at an average annual rate of 0.5 percent. Household travel is discussed in greater
detail in Chapter 3; highway freight transportation is discussed in Chapter 11.

The change in the number of bridges by functional system from 2008 to 2018 is shown in
Exhibit 1-14. The number of bridges in the Nation has increased from 601,506 in 2008 to
616,096 in 2018, an annual rate of change of approximately 0.2 percent. Bridges on rural other
principal arterials increased at an annual rate of 0.4 percent during this period, whereas bridges
on the remaining rural roadways experienced a decrease in their annual rate of change. The
largest decrease in annual rate of change was rural Interstate bridges at an annual rate of

0.3 percent from 2008 to 2018, whereas the number of bridges on urban collectors had the
largest average annual increase at 2.4 percent.

The number of bridges on rural local roadways decreased by the largest amount, from
205,959 bridges in 2008 to 202,824 in 2018, a reduction of 3,135 bridges. During the same
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period the number of bridges increased by the largest amount—5,002 bridges—on urban
collector roadways.

Exhibit 1-14: Number of Bridges by Functional System and Area, 2008-2018

700,000
Rural Areas (A) mUrban Areas (B)
600,000
153,407 157,571 160,605 170,776
» 500,000 (B) i:2c2
@ (B)
(=]
2
m 400,000
L
o
]
& 300,000
S
> 447,989 446,889 446,773 444,457 443,610 441,834
200,000 (A)
(A)
100,000
0
2008 2010 2012 2014 2016 2018
Rate of
Change
Functional System 2008 2018/2008
Rural
Interstate 25,997 25,223 25,201 25,057 25,176 25,105 -0.3%
Other Principal Arterial 35,594 36,084 36,460 36,711 37,236 36,962 0.4%
Minor Arterial 39,079 39,048 39,123 38,159 37,942 38,165 -0.2%
Major Collector 93,118 93,059 92,875 92,777 92,142 91,167 -0.2%
Minor Collector 48,242 47,866 47,922 47,758 47,721 47,611 -0.1%
Local 205,959 205,609 205,192 203,995 203,393 202,824 -0.2%
Subtotal Rural 447,989 446,889 446,773 444,457 443,610 441,834 -0.1%
Urban
Interstate 29,629 30,116 30,758 31,496 32,133 32,781 1.0%
Other Freeway and Expressway 19,168 19,791 20,139 20,821 20,695 21,311 1.1%
Other Principal Arterial 26,934 27,373 28,141 28,669 29,478 29,967 1.1%
Minor Arterial 27,561 28,103 28,437 29,943 31,515 31,864 1.5%
Collectors 18,932 20,311 20,590 21,834 23,007 23,934 2.4%
Local 31,183 31,877 32,540 33,529 33,948 34,405 1.0%
Subtotal Urban 153,407 157,571 160,605 166,292 170,776 174,262 1.3%
Unclassified 110 33 2 0 1 0 | -100.0%
Total 601,506 604,493 607,380 610,749 614,387 616,096 0.2%

Source: National Bridge Inventory.

Ferries

Aferry is a vessel that carries passengers and/or vehicles and/or freight over a body of water
and may include hovercraft, hydrofoil, or other high-speed vessels. It is limited in its use to the
carriage of deck passengers, vehicles, freight, or combinations of all three. It operates on a
short run on a frequent schedule between two points over the most direct water routes other
than in ocean or coastwise service, and is offered as a public service of a type normally
attributed to a bridge or tunnel.

Ferries are used: (a) to cross water in rural areas where there is not a bridge, (b) to commute to
work in coastal cities, (c) to receive services in island regions, and (d) for recreation or tourism
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in parks, among other reasons. A resurgence of ferry use has prompted the construction of new
ferry vessels and terminals and the addition of route segments to create additional
transportation options in areas where roadways and other public transportation options are
overcrowded, or where there previously was no other accessible public transportation.

A total of 118.9 million passengers and 25.0 million vehicles were transported by ferry in 2015.
New York and Washington, the top two States for total passenger boardings, together reported
transporting almost 70 million passengers in 2015 (43.6 and 26.1 million passengers,
respectively). Washington and Texas, the top two States for total vehicle boardings, transported
a reported 11.1 and 2.3 million vehicles, respectively, in 2015.

A total of 652 vessels were reported by those operators responding to the 2016 NCFO; of these,
609 (93.3 percent) were reported to be in service in 2015. New York and California had the
largest reported fleets in 2015 with 56 and 55 vessels, respectively. The average age of the
reported vessels was 27 years. The oldest vessel was 102 years old.

Of the 652 reported vessels, 46.8 percent were privately owned and operated, and 37.3 percent
were publicly owned and operated. Some of the vessels were reported as either publicly or
privately owned, but did not report how they were operated (1.7 and 6.3 percent, respectively).
A relatively small number were publicly owned and privately operated (6.1 percent); even fewer
were privately owned and publicly operated (0.9 percent).

Of the reported vessels, 93.3 percent carried passengers, 42.8 percent carried vehicles, and
19.9 percent carried freight. Of the reported vessels, 313 carried only passengers, seven only
carried vehicles, and five were freight-only vessels. There were 170 vessels (26.1 percent) that
carried both passengers and vehicles, 23 (3.5 percent) that carried both passengers and freight,
and 102 (15.6 percent) that carried passengers, vehicles, and freight.

A total of 560 terminals were reported in 2015. The top five States were New York (60),
California (47), Alaska (41), Washington (40), and Maine (32). These States accounted for 220
terminals or 39.3 percent of total terminals. Of these, 57.7 percent were publicly owned and
operated (57.7 percent), 17.7 percent were privately owned and operated, and 11.3 percent
were publicly owned and privately operated.

Ferry route segments are defined as the direct travel between two terminals with no
intermediate stops, where the associated State of the route segment is the State of the origin
terminal. The highest numbers of reported route segments were concentrated in the Northeast,
the West Coast, and in Alaska. The top five States with the largest number of reported
segments were California (98), New York (95), Washington (78), Michigan (53), and Maine (46).
These five States accounted for 370 segments (42.0 percent) of the 880 reported segments.

The 880 total reported route segments served a combined total of 20,042.4 nautical miles. The
highest total number of reported State route miles was in Alaska with 12,492.5 nautical miles or
over 62.3 percent of the reported U.S. route miles. Ferry routes in the United States ranged
from 0.1 miles to 595.0 miles with the majority of routes being less than 1 mile (26.0 percent).
The longest reported route segment is 595 nautical miles in length and extends from Ketchikan,
AK, to Bellingham, WA.

Intrastate route segments (segments that do not cross State lines) accounted for 87.7 percent of
all route segments. The largest percentage of interstate segments (segments that cross State
lines) was reported in the Northeast. Of those northeastern States, New York and New Jersey
had a relatively large proportion of these interstate segments, 25 and 19, respectively. There
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were 10 international segments. These are defined as either starting or ending at a terminal in
a non-U.S. State or territory.®

3 U.S. Department of Transportation, Bureau of Transportation Statistics, National Census of Ferry Operators 2016.
https://www.bts.gov/
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System Assets — Transit
System History

The first transit agencies in the United States
date to the 19th century. These agencies
were privately owned, for-profit businesses
helped define the urban communities of that
time. By the postwar period, competition
from the private automobile was limiting the
ability of transit businesses to operate at a
profit. As transit businesses started to fail,
local, State, and national government leaders
began to realize the importance of sustaining
transit services.

In 1964, Congress passed the Urban Mass
Transportation Act of 1964, which
established a program to provide Federal
funding for transit agencies. The
requirement for Federal funds for transit be
given to public agencies rather than to
private firms accelerated the transition from
private to public ownership and operation of
transit agencies. The Act also required local
governments to contribute matching funds as °
a condition for receiving Federal aid for

transit services—setting the stage for the o
multilevel governmental partnerships that
characterize today’s transit industry.

State government involvement in the
provision of transit services is usually
through financial support and performance
oversight. Some States, however, have
undertaken outright ownership and operation
of transit services. Maryland and

Massachusetts directly own and operate .
multimodal transit agencies in their largest
cities. Delaware and the U.S. Virgin Islands A

directly provide regular fixed-route bus
service, and Georgia directly provides
commuter bus service. New Jersey and
Rhode Island have both set up Statewide
public transit corporations to operate transit
services within their States. Connecticut
directly provides transit service Statewide,
and separately also operates rail systems.

Federal legislation in 1962 instituted the first
requirement for transportation planning in

SECTION SUMMARY

Agencies/Reporters
Most transit agencies in the United
States report to the National Transit
Database (NTD). In 2018, 945
agencies serving almost all 486
urbanized areas and 1,355 rural
agencies reported to the NTD.

Modal Service

Transit is provided through 18 distinct
modes, which belong to two major
categories: rail and nonrail. There
were 1,174 regular fixed-route bus
modes operated, 180 commuter bus
modes operated, and 12 bus rapid
transit modes operated in 2018.

1,822 demand response modes were
operated in 2018.
Open-to-the-public vanpool service
was provided by 101 agencies.
Other modes include ferryboat (32
agencies), trolleybus (five agencies),
and other less common modes.

Rail modes include heavy rail (15),
light rail (22), streetcar (19), hybrid
rail (six), commuter rail (21), and
other less common rail modes that
run on fixed tracks.

Assets
Agencies reported 212,002 vehicles
in urban and rural areas.
Rail agencies were operated on
13,086 miles of track.
Fixed-route bus, commuter bus, and
bus rapid transit agencies operated
on more than 226,782 mixed-traffic
route miles.

Agencies reported 5,162 passenger

stations and 2,393 maintenance
facilities.

urban areas with a population of more than 50,000. Twenty-seven years later, the Intermodal
Surface Transportation Efficiency Act of 1991 (ISTEA) made metropolitan planning organization
(MPO) coordination a prerequisite for Federal funding of transit projects in urban areas. MPOs are
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composed of State and local officials who work to address transportation planning needs of
urbanized areas at a regional level. In addition, ISTEA made several other changes to
transportation law, including changing the name of the Urban Mass Transportation
Administration to the Federal Transit Administration (FTA). On the urban side, ISTEA increased
transit formula grant funding to all agencies and initiated the use of a formula to allocate capital
funds, rather than determine funding allocation based on a discretionary project basis. The Act
also increased flexibility in shifting highway trust funds between transit and highway projects.

The Transportation Equity Act for the 21st Century (TEA-21) was passed in 1998 and over the
next 6 years increased transit funding by 70 percent. Part of this additional funding was to
offset the increased cost of implementing service for persons with disabilities under the
Americans with Disabilities Act of 1990 (ADA). The ADA required public transit services to be
open to the public without discrimination and to meet all other requirements of the Act. The ADA
also further increased flexibility in the use of Federal funds. TEA-21 also created the Jobs
Access and Reverse Commute program to address the challenges face by welfare recipients
and low-income persons seeking to obtain and maintain employment.

The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU) was enacted in 2005. This Act created some new programs—especially for
smaller transit providers—and new program definitions. Within the urban formula program, it
added a new formula allocation for Small Transit Intensive Cities (STIC). In the Capital
Investment Grants (CIG), it created a Small Starts project eligibility category with a streamlined
review process for lower-cost alternative approaches to transit projects such as bus rapid
transit. It greatly increased funding for rural transit providers, made intercity fixed-route bus
transportation eligible for rural funds, and set aside funds for Tribal transit by federal-recognized
American Indian Tribes.

The Moving Ahead for Progress in the 21st Century (MAP21) Act was enacted on July 6, 2012.
MAP21 consolidated the Jobs Access and Reverse Commute program into the core formula
program and added the number of low-income individuals as a new formula factor. Funds for
the rural program were to be allocated based on a new service factor—vehicle revenue miles—
and a factor for low-income individuals. MAP-21 enhanced FTA's safety oversight authority and
directed FTA to issue a new rule requiring transit asset management plans to promote a state of
good repair (SGR). Funds for Tribal transit were increased, and some funds were distributed by a
new formula, based in part on vehicle revenue miles. Another significant change was the
elimination of the Fixed-Guideway Modernization capital program and the creation of the new,
formula-based SGR program in its place. The Fixing America’s Surface Transportation (FAST)
Act (Pub. L. 114-94) was enacted into law on December 4, 2015. The FAST Act retained the
basic structure of the urban formula program, but increased the STIC formula funding and allowed
certain smaller agencies (100 demand-response vehicles or fewer) in large urban areas to use
some formula funds for operating expenses.

System Infrastructure

State and local transit agencies have evolved into several different institutional models. A transit
provider can be operated directly by the State, county, or city government, or an independent
agency with an elected or appointed board of governors. Transit operators can provide service
directly with their own equipment or they can purchase transit services through an agreement
with a contractor.

Urban and Rural Transit Agencies

As summarized in Exhibit 1-15, 945 transit agencies in urbanized areas (UZAs) and 1,355
transit agencies in rural areas submitted data to the NTD in 2018. Exhibit 1-16 identifies the
population sizes and population density for individual UZAs with a population over 1 million.
(Some other exhibits in this report present data on areas over and under 1 million in population.)
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Of the 945 urban reporters, 283 were independent public
authorities or agencies; 507 were city, county, or local
government transportation units or departments; 22 were
State government units or departments of transportation;
and 75 were private operators. The remaining 58 agencies
were either private operators or independent agencies,
such as MPOs, COGs, or other planning agencies, and
universities.

Similarly, of the 1,355 rural reporters, 179 were
independent public authorities or agencies; 623 were city,
county, or local government transportation units or
departments; four were State government units or
departments of transportation; and 355 were private
operators. The remaining 194 agencies were either private
operators or independent agencies (e.g., MPOs, COGs or
other planning agencies, universities, and Tribes).

All transit providers that receive or benefit from either urban
formula or rural formula funds from FTA must report to the
NTD. Reduced reporting requirements apply to transit
providers in rural areas that do not receive or benefit from
urbanized area formula funds. The reduced reporting
requirements also apply to urbanized are transit systems

o \',
KEY TAKEAWAY

Transit is provided through 18
distinct modes in two major
categories, rail and nonrail. In
2018, transit providers operated
1,174 regular fixed-route bus
modes, 180 commuter bus
modes, and 12 bus rapid transit
modes. Rail modes include heavy
rail (15), light rail (22), streetcar
(19), hybrid rail (six), commuter
rail (21), and other less common
rail modes that run on fixed tracks.
Demand-response service was
provided by 1,906 operators.
Open-to-the-public vanpool
service was provided by 101
operators. Other modes include
ferryboat (32) and trolleybus (five),
as well as other less common
modes.

with fewer than 30 vehicles in maximum service and not operating fixed-guideway service. In
2018, 529 transit agencies were full reporters and 1,624 transit agencies filed with reduced

reporting requirements.

Exhibit 1-15: Number of Urban and Rural Agencies by Organizational Structure, 2018
City, County, Local | Independent
Government Public
Organizational Transportation Authorities or State
Structure Units Agencies Government Unit

Urban 507 283 22

Rural 623 179 4

Total 1,130 462 26

Private
Operators Other Total
75 58 945
355 194 1,355
430 252 2,300

Note: Tribes are included with rural agencies. Independent Public Authorities includes subsidiary unit of a transit agency. Private
Operators includes private providers reporting on behalf of a public entity, private-for-profit corporation, and private-nonprofit
corporation. Other includes area agency on aging, MPO, council of governments (COG), or other planning agency, other publicly

owned or privately chartered corporation, Tribe, and university.
Source: National Transit Database.

Some transit providers only receive funds from the Section 5310 program. This program (49
U.S.C. §5310) provides formula funding to States and urban areas to assist private nonprofit
groups in meeting the transportation needs of older adults and people with disabilities when the
transportation service provided is unavailable, insufficient, or inappropriate to meeting these

needs.

As of 2018, 945 urban agencies reported providing transit service. Of these, 278 agencies, or
about 30 percent, operated only one mode. About half (464 agencies) operated two modes,
usually both fixed-route bus and demand response. The remaining 183 operated from three to

eight modes.

Transit service frequency and mode depend on land use and population density. Exhibit 1-16
lists the population and population density of UZAs with a population over 1 million. The UZAs
with the highest population density among this group are Los Angeles, San Francisco, San
Jose, and New York-Newark. The UZAs with the lowest population density among this group
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are Charlotte, Atlanta, and Pittsburgh. The difference in population density between Los Angeles
and Charlotte is more than 5,300 people per square mile. While Los Angeles may be the
densest UZA overall, the New York-Newark UZA includes almost all of Long Island and large
areas of central New Jersey with lower population density compared with its core area.

Exhibit 1-16: Urbanized Areas (UZA) with Population over 1 Million in Census, 2010

2010 Population Population Density
(Millions) (people/square mile)

1 New York-Newark, NY-NJ-CT 18.4 5,319
2 Los Angeles-Long Beach-Anaheim, CA 12.2 6,999
3 Chicago, IL-IN 8.6 3,524
4 Miami, FL 5.5 4,442
5 Philadelphia, PA-NJ-DE-MD 5.4 2,746
6 Dallas-Fort Worth-Arlington, TX 5.1 2,879
7 Houston, TX 4.9 2,978
8 Washington, DC-VA-MD 4.6 3,470
9 Atlanta, GA 4.5 1,707
10 Boston, MA-NH-RI 4.2 2,232
11 Detroit, Ml 3.7 2,793
12 Phoenix-Mesa, AZ 3.6 3,165
13 San Francisco-Oakland, CA 3.3 6,266
14 Seattle, WA 3.1 3,028
15 San Diego, CA 3.0 4,037
16 Minneapolis-St. Paul, MN-WI 2.7 2,594
17 Tampa-St. Petersburg, FL 2.4 2,552
18 Denver-Aurora, CO 2.4 3,554
19 Baltimore, MD 2.2 3,073
20 St. Louis, MO-IL 2.2 2,329
21 San Juan, PR 21 2,479
22 Riverside-San Bernardino, CA 1.9 3,546
23 Las Vegas-Henderson, NV 1.9 4,525
24 Portland, OR-WA 1.8 3,528
25 Cleveland, OH 1.8 2,307
26 San Antonio, TX 1.8 2,945
27 Pittsburgh, PA 1.7 1,915
28 Sacramento, CA 1.5 3,660
29 San Jose, CA 1.7 5,820
30 Cincinnati, OH-KY-IN 1.6 2,063
31 Kansas City, MO-KS 1.5 2,242
32 Orlando, FL 1.5 2,527
33 Indianapolis, IN 1.5 2,108
34 Virginia Beach, VA 1.4 2,793
35 Milwaukee, WI 1.4 2,523
36 Columbus, OH 1.4 2,680
37 Austin, TX 1.4 2,605
38 Charlotte, NC-SC 1.2 1,685
39 Providence, RI-MA 1.2 2,185
40 Jacksonville, FL 1.1 2,008
41 Memphis, TN-MS-AR 1.1 2,132
42 Salt Lake City-West Valley City, UT 1.0 3,675

Note: UZA is urbanized area.
Sources: Census Bureau.

In 2018, an additional 1,355 agencies served rural areas. Roughly 71 percent of rural agencies
operated only one transit mode, with the remaining agencies operating anywhere from two to
four modes. The Nation’s fixed-route bus and demand-response agencies are much more
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extensive than the rail transit system. Bus fixed-route service includes three distinct modes:

regular fixed-route bus, commuter bus, and bus rapid transit.

As summarized in Exhibit 1-17, 1,366 agencies reported fixed-route bus service in 2018,
including 1,174 regular bus agencies, 180 commuter bus agencies, and 12 bus rapid transit
agencies. These fixed-route buses operated on 226,782 mixed traffic route miles. In addition,
1,906 agencies reported operating demand-response services (including demand-response
taxi). Note that some agencies operate more than one type of fixed-route bus mode, and many
agencies provide service for both fixed-route bus and flexible-route demand-response modes.
Because of this, the sum of these mode types is greater than the number of agencies operating

these modes.

Exhibit 1-17: Number of Agencies by Mode, 2018

ET
Type Mode Type

Nonrail | Regular Bus
Commuter Bus
Bus Rapid Transit

116
11

o \',
KEY TAKEAWAY

Of the transit agencies in the

Demand Response/Taxi 835 1,071 United States that report to the
Vanpool 84 17 National Transit Database (NTD),
Ferryboat 26 6 in 2018, 945 provided service
Trolleybus 5 0 primarily to urbanized areas and
Publico 1 0 1,355 provided service to rural
Rail Heavy Rail 15 0 areas. Of the 945 urpan
. . agencies, 278 agencies (about 30
Light Rail 22 0
percent) operated only one mode
Streetcar 19 0 o .
G or Rail 1 0 and the remaining agencies
ommuter Ral operated two to eight modes.
Hybrid Rail 6 0 Among the 1,355 rural agencies,
Monorail/Automated Guideway 6 0 about 71 percent operated only
Inclined Plane 3 0 one transit mode and the
Aerial Tramway 1 1 remaining agencies operated two
Cable Car 1 0 to four modes.
Total 1,939 1,567

Note: Tribes are included in rural agencies.
Source: National Transit Database.

On the rail side, agencies reported operating 15 heavy rail agencies, 22 light rail agencies, 19
streetcar agencies, 21 commuter rail agencies, and six hybrid rail agencies. Hybrid rail
agencies primarily operate routes on the national system of railroads but do not operate with the
characteristics of commuter rail. This service typically operates light rail-type vehicles as diesel
multiple-unit trains.

In addition to fixed-route bus service, demand-response service, and rail service, transit
agencies reported operating 101 vanpool systems, 32 ferryboat systems, five trolleybus
systems, six monorail/automated guideway systems, three inclined plane systems, one cable
car system, and one publico in 2018.

Exhibit 1-18 shows a breakdown of vehicle revenue miles for rail modes in urbanized areas.
Although every major urbanized area in the United States has fixed-route bus and demand-
response agencies, 50 urbanized areas were also served by at least one of the rail modes,
including 21 by commuter rail, 22 by light rail, 12 by heavy rail, 18 by streetcar vehicles, six by
hybrid rail vehicle, and nine by the other rail modes.
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Exhibit 1-18: Vehicle Revenue Miles for Rail Modes Serving Urbanized Areas, 2018

Commuter Hybrid
Urbanized Area Rail Heavy Rail | Light Rail | Streetcar T Other Total Rail

New York-Newark, NY-NJ-CT | 196,489,271 | 364,018,847 2,588,419 1,259,015 564,355,552
2 Los Angeles-Long Beach- 13,513,335 6,976,333 | 17,999,250 38,488,918
Anaheim, CA
3 Chicago, IL-IN 47,886,176 73,461,555 121,347,731
4 Miami, FL 3,607,386 7,384,249 1,108,496 12,100,131
5 Philadelphia, PA-NJ-DE-MD 24,348,413 | 21,560,570 3,096,378 49,005,361
6 Dallas-Fort Worth-Arlington, 1,627,050 10,236,821 150,786 12,014,657
X
7 Houston, TX 3,535,806 3,535,806
8 Washington, DC-VA-MD 2,416,319 81,751,483 131,715 84,299,517
9 Atlanta, GA 22,334,099 58,080 22,392,179
10 Boston, MA-NH-RI 24,565,346 | 23,313,396 5,986,849 53,865,591
11 Detroit, Ml 183,644 566,926 750,570
12 Phoenix-Mesa, AZ 3,297,498 3,297,498
13 San Francisco-Oakland, CA 7,202,308 77,291,768 5,324,769 457,759 63,934 691,565 91,032,103
14 Seattle, WA 2,233,332 5,429,764 283,548 209,229 8,155,873
15 San Diego, CA 1,376,954 8,656,486 710,981 10,744,421
16 Minneapolis-St. Paul, MN-WI 599,814 5,336,357 5,936,171
17 Tampa-St. Petersburg, FL 65,410 65,410
18 Denver-Aurora, CO 2,563,181 11,758,421 14,321,602
19 Baltimore, MD 6,508,708 4,633,205 2,988,892 14,130,805
20 St. Louis, MO-IL 6,210,574 6,210,574
21 San Juan, PR 1,321,004 1,321,004
24 Portland, OR-WA 8,932,446 427,910 161,503 34,000 9,555,859
25 Cleveland, OH 2,113,189 682,556 2,795,745
27 Pittsburgh, PA 2,184,781 14,586 2,199,367
28 Sacramento, CA 4,418,237 4,418,237
29 San Jose, CA 3,314,903 3,314,903
30 Cincinnati, OH-KY-IN 92,052 92,052
31 Kansas City, MO-KS 131,103 131,103
32 Orlando, FL 608,544 608,544
34 Virginia Beach, VA 387,609 387,609
35 Milwaukee, WI 14,129 14,129
37 Austin, TX 310,272 310,272
38 Charlotte, NC-SC 1,420,469 47,265 1,467,734
40 Jacksonville, FL 148,197 148,197
41 Memphis, TN-MS-AR 11,912 11,912
42 Salt Lake City-West Valley 5,429,232 6,655,535 12,084,767
City, UT
44 Nashville-Davidson, TN 203,195 203,195
46 Buffalo, NY 926,900 926,900
47 Hartford, CT 1,542,400 1,542,400
49 New Orleans, LA 1,219,212 1,219,212
52 Tucson, AZ 201,796 201,796
56 Albuquerque, NM 1,348,618 1,348,618
88 Little Rock, AR 53,112 53,112
100 | Chattanooga, TN-GA 19,625 19,625
102 | Stockton, CA 1,102,574 1,102,574
104 | Denton-Lewisville, TX 328,658 328,658
177 | Portland, ME 2,340,372 2,340,372
256 | Kenosha, WI-IL 17,242 17,242
393 | Morgantown, WV 632,104 632,104
400 | Johnstown, PA 1,988 1,988
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Note: Other rail modes include cable car, inclined plane, and monorail. UZA is urbanized area. Based on primary UZA of the
transit system. Some smaller urbanized areas are served by rail that is primary to a larger area. Gray cells indicate that the area is

not served.
Source: National Transit Database.

Transit agencies mostly expanded their service from 2008 to 2018. This is reflected in growing

counts for most categories of transit assets.

Transit Fleet and Stations

Exhibit 1-19 provides an overview of the
Nation’s fleet of 212,002 transit vehicles as of
2018, segmented by related vehicle type, type
of service, and size of urbanized area served.
Note that rail vehicles represent only a small
proportion of the Nation’s total transit fleet
(roughly 10 percent) and are almost entirely
based in large urban areas. In contrast,
rubber-tired, road-based transit vehicles make
up close to 90 percent of the national fleet,
support a range of service types, and are
almost evenly split between service areas that
are over and under 1 million in population.

Exhibit 1-20 shows the composition of the
Nation’s rubber-tire transit vehicle fleet as of
2018. These vehicle types serve a mix of
urban and rural areas, with urban areas
dominated by full-size and articulated buses
and rural areas dominated by cutaways, vans,
and small buses. Articulated buses are long,
60-foot vehicles that are articulated for better
maneuverability on city streets. Full-sized

Demand Response

The demand-response mode operates
without fixed routes or schedules, but
groups together people with similar trips
for a shared ride service. Transit
agencies are required by the Americans
with Disabilities Act (ADA) of 1990 to
provide demand-response service within
their fixed-route service area to persons
with disabilities who are unable to use the
fixed-route system. Demand-response
service is sometimes provided more
broadly to areas without fixed-route
service as a public service to the elderly
and people with disabilities. In some
cases, demand-response service is
provided to the general public as a more-
efficient alternative to fixed-route service
in lower-density areas where demand for
transit is relatively low.

buses are standard 40-foot, 40-seat city buses. Mid-sized buses are in the 30-foot, 30-seat
range. Small buses, typically built on truck chassis, are shorter and seat approximately 25
people. Cutaways are typically built on van chassis, and on average have a seating capacity of
15 seats. Vans, as presented here, are the familiar 10-seat passenger vans. Additional
information on trends in the number and condition of these vehicles is included in Chapter 6.
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Exhibit 1-19: Transit Active Fleet by Vehicle Type, 2018

m Vehicles in Urbanized Areas Greater Than 1 Million in Population (A)
Vehicles in Urbanized Areas Less Than 1 Million in Population or Rural Areas (B)

2,553 (A)

Light Rail/Streetcars Vehicles
Commuter Rail Vehicles
Heavy Rail Vehicles

Rural Service Regular Vehicles

Vans 9,357
Other Regular Vehicles 15,517
Special Service Vehicles 27,613
Bus Vehicles 47.547 (A) 17,047 (B)
- 10,000 20,000 30,000 40,000 50,000 60,000 70,000
Vehicles

Source: National Transit Database.

Exhibit 1-20: Composition of Transit Road Vehicle Fleet, 2018

33.9%; 40,198

Cutaway

Small Buses [BEWA/F % P

Mid-Size Buses [RN7H0 M (1]

Full-Size Buses 34.3%; 40,754

Vehicle Type

Articulated Buses [:%:575805)

15.8%; 18,774

Vans

- 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000
Vehicle Count

Note: There is not a one-to-one correspondence between modes and vehicle types. For instance, cutaways are used for both
fixed-route bus and demand response. In addition, TERM's classification system for vehicle types differs from that used by NTD.

Sources: Transit Economic Requirements Model (TERM); National Transit Database.

Exhibit 1-21 presents the number of stations by rail and nonrail mode between 2008 and 2018.
In 2018, heavy rail, commuter rail, light rail, and fixed-route bus accounted for roughly 90
percent of the total. Despite a brief period of strong investment in the early 2000s, bus rapid
transit and commuter bus stations accounted for only a small share of the station total in 2018.
Between 2008 and 2018, the number of stations increased by 14 percent. The only modes to
see a decrease in stations between 2008 and 2018 were inclined plane, Alaska railroad, and
bus. During this period, ferryboat saw a 91-percent increase in stations, more than any other
mode. Between 2016 and 2018, bus stations decreased by 19 percent. This decrease is spread
out across 133 agencies or 28 percent of agencies with bus stations. During this period, only
one agency reported an increase in bus stations.
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Exhibit 1-21:  Stations by Mode, 2008—-2018

Total Stations
Rail
Type Transit Mode 2008 Chang

e
Rail Heavy Rail 1,041 1,041 1,044 1,130 1,051 1,054 1%
Commuter Rail 1,189 1,225 1,234 1,245 1,261 1,280 8%
Light Rail 787 848 794 828 871 923 17%
Streetcar Rail 0 0 85 86 132 125 47%
Monorail/Automated Guideway 43 43 57 58 60 51 19%
Alaska Railroad 10 10 10 11 11 8 -20%
Hybrid Rail 0 0 49 55 55 58 18%
Inclined Plane 8 8 8 6 6 6 -25%
Aerial Tramway 0 0 0 2 2 2 0%
Total Rail 3,078 3,175 3,281 3,421 3,449 3,507 14%
Nonrail | Bus 1,346 1,462 1,355 1,476 1,514 1,229 -9%
Commuter Bus 0 0 195 234 235 234 20%
Trolleybus 5 5 5 5 5 5 0%
Bus Rapid Transit 0 0 7 27 31 32 357%
Ferryboat 81 82 94 101 132 155 91%
Total Nonrail 1,432 1,549 1,656 1,843 1,917 1,655 16%
Total All Modes 4,510 4,724 4,937 5,264 5,366 5,162 14%

Note: Streetcar Rail, Hybrid Rail, Bus Rapid Transit, and Commuter Bus were created as new modes in 2012. For those modes, the
percent change column represents the change between 2012 and 2018. For Aerial Tramway, the first agency reported this mode in
2014. The percent change column represents the change between 2014 and 2018.

Source: National Transit Database.

Several modes (commuter bus, streetcar, and hybrid rail) were added to NTD during this period,
so they appear to have no stations in 2008 and 2010.
Aerial tramway shows no stations until 2014, when the

Portland (Oregon) Aerial Tramway opened. (The M ’

Roosevelt Island aerial tramway in New York does not

take FTA funding and does not report to the NTD.) KEY TAKEAWAY

Information on ADA stations is presented in Chapter 4. In 2018, agencies reported
212,002 transit vehicles serving

Whereas Exhibit 1-19 depicts fleet by vehicle type, Exhibit urban and rural areas, 5,162

1-22 depicts fleet by mode. Some modes can be passenger stations, and 2,393

composed of more than one vehicle type. The national maintenance facilities. Rail

fleet includes more than 22,000 rail vehicles (passenger systems operated on 13,086 miles

cars) and over 151,000 nonrail vehicles, excluding special of track and fixed-route buses

: . L operated on more than 226,782
service vehicles. The bus fleet, which includes bus, m?xed i e il

commuter bus, and bus rapid transit, accounts for 41

percent of the national fleet, and demand response for 33

percent of the national fleet. The number of active fleet vehicles increased by 31 percent from
2008 to 2018. Five modes— Alaska railroad, cable car, inclined plane, publico, and trolleybus—
saw a decrease in active vehicles between 2008 and 2018.

Exhibit 1-22: Fleet by Mode, 2008-2018

Rail Active Vehicles
e [ 2008 | 2010 | 2012 | 2014 | 2016 2018 % Change

Rail Heavy Rail 11,367 | 11,434 11,422 11,623 11,841 11,892 5%
Commuter Rail 6,792 6,976 7,263 7,305 7,211 7,131 5%
Light Rail 1,957 2,155 1,981 2,071 2,129 2,282 17%
Streetcar Rail 0 0 316 321 361 378 20%
Monorail/Automated Guideway 54 59 156 159 163 124 100%
Alaska Railroad 101 96 63 95 95 96 -5%
Hybrid Rail 0 0 44 53 55 67 52%

1-30



Chapter 1: System Assets

Rail
Type

Active Vehicles

T
40 39 38 39 39 36

Transit Mode hange

Cable Car -10%

Inclined Plane 8 8 8 6 6 6 -25%

Aerial Tramway 0 0 0 2 61 70 3400%

Total Rail 20,327 20,767 21,291 21,674 21,961 22,082 8%

Nonrail | Bus 64,647 | 64,552 62,204 61,386 68,345 65,094 1%
Demand Response 32,248 | 30,512 30,846 32,384 52,393 57,091 7%

Vanpool 10,970 | 11,711 13,537 14,714 15,395 14,733 34%
Demand-Response Taxi 0 5,715 6,142 6,846 6,534 5,490 -4%

Commuter Bus 0 0 1,994 5,491 6,553 5,774 190%

Publico 3,718 5,620 2,873 2,310 2,310 2,310 -38%
Trolleybus 601 571 572 544 761 596 -1%

Bus Rapid Transit 0 0 90 470 655 367 308%

Ferryboat 151 131 145 149 179 196 30%

Total Nonrail 112,335 118,812 118,403 | 124,294 153,125 @ 151,651 35%

Total All Modes 132,662 139,579 139,694 @ 145968 175,086 @ 173,733 31%

Note: Streetcar Rail, Hybrid Rail, Bus Rapid Transit, and Commuter Bus were created as new modes in 2012. For those modes, the
percent change column represents the change between 2012 and 2018. For Aerial Tramway, the first agency reported this mode in
2014. The percent change column represents the change between 2014 and 2018. For Demand Response — Taxi, the first year
vehicles were reported was 2010, the percent change column represents the change between 2010 and 2018.

Source: National Transit Database.

Track and Maintenance Facilities

Exhibit 1-23 shows maintenance facility counts broken down by mode and by size of urbanized
area for directly operated service. Modes such as hybrid rail, demand-response taxi, and
publico are not included because all service is purchased. Chapter 6 includes data on the age
and condition of these facilities.

A single facility can be used by more than one mode. In these cases, the count of facilities is
prorated based on the number of peak vehicles for each mode.

As Exhibit 1-24 shows, transit rail providers (including other rail and tramway providers)
operated 13,086 miles of track in 2018. The Nation’s rail system mileage is dominated by the
longer distances generally covered by commuter rail. Light and heavy rail typically operate in
more densely developed areas and have more stations per track mile.

Exhibit 1-23: Maintenance Facilities, 2018

Under 1 Million and
Maintenance Facility Type Over 1 Million Rural Areas Total
475 377 853

Fixed-Route Bus

Rural Transit 1 639 640
Demand Response 254 236 490
Commuter Rail 97 11 108
Commuter Bus 67 30 97
Heavy Rail 69 0 69
Light Rail 54 1 55
Streetcar Rail 19 5 24
Ferryboat 19 3 22
Vanpool 6 6 11
Other Rail 6 5 11
Hybrid Rail 5 1 6
Trolleybus 4 1 5
Bus Rapid Transit 2 1 2
Aerial Tramway 1 0 1
Total Maintenance Facilities 1,078 1,315 2,393
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Note: Directly operated service only. Includes owned and leased facilities. Other Rail includes Alaska Railroad, Cable Car, Inclined
Plane, Monorail/Automated Guideway.
Source: National Transit Database.

Exhibit 1-24: Transit Rail Mileage and Stations, 2018

Transit Type Urbanized Area Track Mileage Urbanized Area Transit Rail Stations Count
Heavy Rail 2,235 1,054
Commuter Rail 7,917 1,280
Light Rail 1,735 923
Hybrid Rail 226 58
Streetcar Rail 361 125
Other Rail and Tramway 611 65
Total 13,086 3,505

Note: Other Rail includes Alaska Railroad, Cable Car, Inclined Plane, Monorail/Automated Guideway.
Source: National Transit Database.
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Funding — Highways

This chapter presents data and analyses on
revenue and expenditure trends for highways
and transit across all levels of government and
sources of funding. The revenue sources for
investments in highways and bridges are
discussed first in this section, followed by
details on highway expenditures and, more
specifically, highway capital outlay. A separate
section presents data on transit system
funding, highlighting trends in revenues, capital
outlay, and operating expenditures.

The classification of the revenue and
expenditure types in this section is based on
definitions contained in A Guide to Reporting
Highway Statistics, which is the instructional
manual for States providing financial data for
the annual Highway Statistics publication.

Financing for highways comes from both the
public and private sectors. Although the
private sector’s role in the delivery of highway
infrastructure has been increasing, the public
sector still provides most of the funding. The
financial statistics presented in this chapter are
drawn predominantly from State reports based
on State and local accounting systems.
Figures in these accounting systems can
include some private-sector investment; in
these cases, the amounts are generally
classified as “Other Receipts.” For additional
information on public-private partnerships
(P3s) in transportation, see
http://www.fhwa.dot.gov/ipd/p3.

SECTION SUMMARY

Combined highway expenditures at
the Federal, State, and local
government levels totaled

$244.5 billion in 2018.

States funded 50.7 percent of total
highway expenditures in 2018,
whereas local governments funded
28.9 percent.

Total highway capital outlay on all
systems reached $117.0 billion in
2018.

The composition of highway capital
outlay shifted from 2008 to 2018. The
share directed toward system
expansion fell from 36.9 percent to
19.8 percent, whereas the share
directed toward system rehabilitation
rose from 51.1 percent to

66.1 percent.

The Federal government funded

40.1 percent of highway capital outlay
and 20.4 percent of total highway
expenditures in 2018.

From 2008 to 2018, federally funded
highway capital outlay grew by

2.3 percent per year. Capital outlay
funded by State and local
governments grew by 2.9 percent.

Revenues and expenditures across the different levels of government are closely intertwined.
Revenues are raised through fees and taxes collected from highway users and other sources at
all three levels of government—Federal, State, and local. Expenditures cover costs in
construction, replacement, rehabilitation, maintenance, and other needed activities for highways
and bridges. Most highway revenues raised at the Federal level support the Federal-aid
Highway Program, a federally funded, State-administrated program through which Federal
funds are transferred primarily based on statutory formulas. Other Federal revenues are
transferred to States or local governments via different means such as discretionary grants.
Direct Federal expenditures are limited to administrative and research activities plus
construction and maintenance of the small share of roads and bridges owned by the Federal

government. (See Chapter 1).

Exhibit 2-1 presents the 10-year trend of total revenues and expenditures in highways and
bridges between 2008 and 2018 from all government sources. The difference between
revenues and expenditures corresponds to the cumulative changes in cash balances of
dedicated highway funds, including the Highway Account of the Federal Highway Trust Fund
(HTF) and comparable dedicated accounts at the State and local levels. When revenues
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exceed expenditures (such as in 2016), the difference is placed in highway reserve accounts at
different levels of government for future use. When revenues fall below expenditures (such as
in 2018), the difference is drawn from highway reserve accounts for current use at the Federal,

State, and local levels.

Exhibit 2-1: Government Revenues and Expenditures for Highways, 2008—-2018
=== Revenues Expenditures
$300 $275
$241 $238
$250 228 $230 $234
s $215 $216 $224 ‘ =
$193 $194 — $236
" $200 pEEEE e $213 $218 $225 $223 $219 $227
2 $198 9204
o $189
E $150
m
$100
$50
$0

2008 2009 2010 2011 2012 2013 2014

Note: Dollar values are in billions.
Source: Highway Statistics, various years, Tables HF-10A and HF-10.

Total revenues for highways decreased from 2010 to
2012, then increased to the decade’s high of $275 billion
in 2016 before declining again in 2018. The noticeable
boost in revenues in 2016 is attributable to a large
General Fund appropriation in the first year of the Fixing
America's Surface Transportation (FAST) Act
authorization. Expenditures, on the other hand, grew
more steadily over time.

Exhibit 2-2 summarizes revenue sources and expenditure
types for highways and bridges in 2018. Total direct
expenditures for highways and bridges in 2018 reached
$244.5 billion, whereas total revenues from all
government sources were $237.8 billion in the same year.
The $6.7 billion difference between total revenues and
total expenditures represents cash amounts drawn from
or placed in reserve accounts at different levels of
government, including $8.8 billion drawn from the balance
of the Federal HTF, $2.6 billion placed into comparable

2015 2016 2017 2018

o \ ! 4
KEY TAKEAWAY

Revenues raised for use on
highways, by all levels of
government combined, totaled
$237.8 billion in 2018. The

$6.7 billion difference between
highway revenues and highway
expenditures ($244.5 billion)
comes from funds drawn from
reserves. This difference
represents the net decrease during
2018 of the cash balances of the
Federal Highway Trust Fund and
comparable dedicated accounts at
the State and local levels.

accounts at the State level, and $0.4 billion drawn from comparable accounts at the local level.
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Exhibit 2-2: Summary of Government Revenue Sources and Direct Expenditures for Highways,
2018

User Charges $35.8 $78.4 $7.1 $121.3
Other $5.2 $48.3 $63.0 $116.5
Total Revenues $41.0 $126.7 $70.1 $237.8
Net Intergovernmental Transfers from (to) Other Levels of -$46.5 $26.4 $20.1

Government

Funds Drawn From (or Placed in) Reserves $8.8 -$2.6 $0.4 $6.7
Total Transfers and Reserve Deposits/Withdrawals -$37.7 $23.8 $20.5 $6.7
Capital Outlay $0.5 $83.6 $33.0 $117.0
Noncapital Expenditures $0.2 $27.5 $31.4 $59.1
Bond Retirement $2.6 $39.4 $26.3 $68.3
Total, All Direct Expenditures $3.3 $150.5 $90.7 $244.5

Note: Dollar values are in billions. User charges shown represent only the portions of user charges that are used to fund highway
spending; a portion of the revenues generated by motor fuel taxes, motor vehicle taxes and fees, and tolls is used for mass transit
and other nonhighway purposes. Gross receipts generated by user charges totaled $160.5 billion in 2016.

Source: Highway Statistics 2018, Table HF-10.

Highway Revenues

Highway Revenue and Transfer Terminology

Revenue source and transfer terms used in this chapter include:

o User Charges: Taxes and fees imposed on the owners and operators of motor
vehicles for their use of public highways, including motor fuel taxes, tolls, motor
vehicle taxes, certificate of title fees, driver license fees, weight-distance taxes,
oversize-overweight permits, and trip permits.

o General Fund: The chief operating fund of a State, local, or the Federal government.
It records all assets and liabilities of the entity that are not assigned to a special
purpose fund. Money comes into the General Fund from a variety of taxes and fees
levied by a governmental entity, some of which could be the same sources cited
separately as other categories in the exhibits presented in this chapter. Amounts
drawn from the General Fund are referred to as General Fund appropriations.

o Investment income and other receipts: Development fees, special district
assessments, and private-sector investment in highways, to the extent that such
investment is captured in State and local accounting systems.

» Intergovernmental transfers: Transfers of funds from one government entity (e.g.,
State, local government, or a Federal unit) to another. Includes Federal aid
distributed from the HTF to States and local governments, State funds transferred to
local governments, and local funds transferred to State governments.

» Reserves: Funds that are received but not expended that same year; usually
deposited into government accounts and retained there for future expenditure. This
includes any funds that a State may set aside from fees or other receipts for later use
and lump-sum transfers to the HTF intended for use over multiple years.

Revenues refer to funds received by a government authority and intended for use on highways,
including those from general fund appropriations, user charges, property taxes and
assessments, investment income, and bond issue proceeds. Amounts generated from user
charges that are used for non-highway purposes are not included as part of highway revenues.
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Revenues by Level of Government

The stacked areas at the top of Exhibit 2-3 represent revenues received from all levels of
government between 2008 and 2018. In 2018, State governments generated 53.3 percent of
total revenues at $126.7 billion, followed by local governments at $70.1 billion (29.5 percent)
and the Federal government at $41.0 billion (17.2 percent).

Exhibit 2-3: Highway Revenues by Level of Government, 2008-2018

$300
mLocal (C) State (B) m Federal (A)

$250

$200

(B)

Billions
%
[¢)]
o

$100

$50

$0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Annual Rate of
Level of Share in Change
Government 2008 2018 2018/2008

Federal $41.7 $57.9 $42.7 $54.3 $90.6 $41.0 17.2% -0.2%
State $97.7 $110.2 $107.5 $122.1 $117.1 $126.7 53.3% 2.6%
Local $53.2 $60.2 $65.8 $64.8 $67.8 $70.1 29.5% 2.8%
Total Revenues $192.6 $228.3 $216.1 $241.3 $275.5 $237.8 100% 2.1%
Net Intergovernmental Transfers from (to) Other Levels of Government

Federal -$36.9 -$42.5 -$44.1 -$43.6 -$43.2 -$46.5

State $21.6 $28.4 $27.4 $29.9 $28.3 $26.4

Local $15.2 $14.1 $16.7 $13.7 $14.9 $20.1

Note: Dollar values are in billions.
Source: Highway Statistics, various years, Tables HF-10A and HF-10.

In 2018, a total of $237.8 billion in highway revenues was received by Federal, State, and local
governments combined. From 2008 to 2018, total revenues for highways across all levels of
government increased from $192.6 billion to $237.8 billion, at an annual rate of 2.1 percent
(lower part of Exhibit 2-3). Annual revenues from the Federal government fluctuated, with a
minor overall 10-year decline of 0.2 percent per year. In contrast, revenues generated from State
and local governments grew steadily at 2.6 and 2.8 percent per year, respectively. The sharp
increase in 2016 was due to a large one-time transfer of Federal government funds from the
General Fund to the Highway Account of the HTF under the FAST Act ($51.9 billion). Although
the FAST Act authorized Federal highway and public transportation programs through September
30, 2020, the entire amount specified for the Highway Account was transferred at one time.

Exhibit 2-3 also identifies transfers between different levels of governments. In 2018, the
Federal government provided $46.5 billion to State and local governments for use on highways
and bridges. Net transfers from other levels of government to State governments (transfers
from Federal and local governments less transfers to local governments) totaled $26.4 billion,
whereas net transfers from other levels of government to local governments (transfers from
Federal and State governments less transfers to State government) totaled $20.1 billion. By
definition, transfers net out to zero for all levels of government combined.

2-5
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Revenues by Source
Revenues intended for highway and bridge construction,

operations, and maintenance are raised at the Federal, 0/

State, and local levels of government. Revenues from user m

charges, including motor fuel taxes, motor vehicle taxes and KEY TAKEAWAY

fees, and tolls, from all levels of government were $121.3 -

billion in 2018 (Exhibit 2-4). The remaining $116.5 billion Of the $237.8 billion of revenues
was generated from a variety of other sources, including rh?'sh‘f,‘vja'”f%}g:oé Eﬁﬁo‘;”
property taxes and assessments, General Fund - (5% peré’e’m) was collected from
appropriations, other taxes and fees, investment income, user charges, including fuel taxes
and debt financing. Between 2016 and 2018, total revenues ($66.9 billion), tolls ($17.6 billion),
dropped from $275.5 billion to $237.8 billion, driven mainly and vehicle taxes and fees

by a decrease in General Fund appropriations from ($36.8 billion).

$90.4 billion to $39.4 billion. The amount of other revenues
increased or remained steady during 2016—2018 in each
category except for a minor decrease in property taxes and assessment.

The graph at the top of Exhibit 2-4 shows the share of each funding source by year for 2008—
2018. It demonstrates that a relatively steady percentage of revenues came from property
taxes/assessments and other taxes and fees during that time, whereas the portion of revenues
coming from General Fund appropriations and motor fuel and motor vehicle taxes varied
significantly.

Motor fuel and motor vehicle taxes have been the largest source of revenue, representing

43.6 percent of total revenues in 2018. Combined with tolls, these user charges accounted for
slightly above half of total revenue. In addition to General Fund appropriations ($39.4 billion, or
16.6 percent of total revenue), other sources of revenues included investment income and other
receipts (9.2 percent), other taxes and fees (9.2 percent), and property taxes and assessments
(4.9 percent). Bond issuance served as a bridging mechanism to provide an additional

9.1 percent of revenues ($21.7 billion).

Following the passage of the Federal-aid Highway Act of

1956 and establishment of the HTF, user charges such as G,
motor fuel taxes, motor vehicle taxes, and tolls consistently w
provided the majority of total revenues raised for highway KEY TAKEAWAY
and bridge programs by all levels of government for many

years. However, beginning in 2008, due to relatively flat During 2018, $116.5 billion was

raised for use on highways and
bridges from non-user sources,
including general fund

user revenues and transfers from the general fund to keep
the Federal HTF solvent, the share of user revenues

subsequently stayed in a range between 40.7 and appropriations ($39.4 billion), bond
48.7 percent before rising to 51.0 percent in 2018. issue proceeds ($21.7 billion),

- investment income and other
The top chart of Exhibit 2-4 demonstrates the share of receipts ($22.0 billion), property
General Fund of total revenues dropped by 4 percentage taxes ($11.6 billion), and other

points and that of bond issue proceeds fell by 2 percentage taxes and fees ($21.8 billion).
points from 2008 to 2018, despite fluctuations over time.

These decreases were offset by the increased shares of

tolls and other taxes and fees. The shares of revenues raised from property taxes and
assessments and from investment income and other receipts remained steady.

The lower half of Exhibit 2-4 summarizes the trends in revenues over the past 10 years, with the
largest rate of increase from toll collection. During this period, toll revenues grew from $9.1
billion to $17.6 billion at an annual average rate of 6.8 percent. The much larger component of
user fees, motor fuel and motor vehicle taxes, increased at a much lower rate of 2.0 percent per
year. Meanwhile, revenues from other taxes and fees expanded rapidly at 6.0 percent annually,
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followed by modest increases in investment income (2.9 percent) and property taxes and
assessments (2.6 percent). In contrast, revenues raised from General Fund appropriation
declined by 0.1 percent per year. Bond issue proceeds grew at a comparatively slow pace of
0.4 percent per year.

Exhibit 2-4: Government Highway Revenues by Source, 2008-2018

100%
14.8% 9.1% (G) Bond Issue Proceeds (G)
. (]
8.6% (F) o i)
80% 6.9% N 7. m Investment Income / Other
" 6.3% (E) 5.9% 9.2% (E) Receipts (F)
o
g m Other Taxes / Fees (E)
2 60%
14
§ m Property Taxes / Assessments
5 (3)
c 0,
= 40% u General Fund Appropriations
-§ (©)
(/2]
Tolls (B)

20%

m Motor Fuel / Motor Vehicle
Taxes (A)

0%
2008 2010 2012 2014 2016 2018

Annual Rate

of Change
Revenue Source 2008 2010 2018/2008
Motor Fuel and Motor Vehicle Taxes $84.7 $84.1 $91.5 $93.4 $97.2 $103.7
Tolls $9.1 $9.7 $13.5 $14.4 $15.1 $17.6
Subtotal: User Fees $93.8 $93.8 $104.9 $107.8 $112.3 $121.3
Property Taxes and Assessments $9.0 $10.1 $10.1 $12.8 $12.0 $11.6
General Fund Appropriations $40.0 $61.5 $39.8 $56.3 $90.4 $39.4
Other Taxes and Fees $12.2 $13.5 $16.1 $16.4 $20.5 $21.8
Investment Income and Other $16.6 $15.8 $21.1 $18.7 $20.3 $22.0
Receipts
Bond Issue Proceeds $20.9 $33.7 $24.0 $29.2 $20.0 $21.7 0.4%
Total Revenues $192.6 $228.3 $216.1 $241.3 $275.5 $237.8 2.1%

Notes: Dollar values are in billions. Motor fuel taxes, motor vehicle taxes and fees, and tolls refer to the portion of user charges that
are used to fund highway spending, which excludes user fees used for mass transit and other nonhighway purposes. Gross
receipts generated by user charges totaled $147.2 billion in 2016.

Source: Highway Statistics, various years, Tables HF-10A and HF-10.

Revenues by Source and Level of Government

Exhibit 2-5 shows that the types and proportions of revenues used to fund highways varied
significantly by level of government. Federal revenues in 2018 came mainly from motor fuel
taxes, motor vehicle taxes, and General Fund appropriations. States generated most of their
revenues via dedicated user charges ($78.4 billion out of a total of $125.4 billion). Local
governments received a large portion of their revenues from annual General Fund
appropriations, supplemented by property taxes and other taxes and fees.

2-7
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Exhibit 2-5: Highway Revenues by Source and Level of Government, Billions of Dollars in 2018
m Federal (A) State (B) m Local (C)
Motor Fuel Taxes (B) I(C)
Motor Vehicle Taxes (B) ©)
Tolls (B) (©)
General Fund Appropriations (B) _
Property Taxes and
Assessments
Other Taxes and Fees (B) - (©)
(A)
Investment Income and Other
Receipts I (B) -
Bond Issue Proceeds (B) -
$0 $10 $20 $30 ... $40 $50 $60 $70
Billions
Federal State
Share of Share of
Revenue Source Federal State Local Total Total Total
Motor Fuel Taxes $29.9 $35.7 $1.2 $66.9 44.7% 53.4%
Motor Vehicle Taxes $5.9 $28.1 $2.8 $36.8 16.0% 76.3%
Tolls $0.0 $14.6 $3.1 $17.6 0.0% 82.6%
Subtotal: User Fees $35.8 $78.4 $7.1 $121.3 29.5% 64.6%
Property Taxes and Assessments $11.6 $11.6
General Fund Appropriations $4.5 $8.1 $26.9 $39.4 11.4% 20.5%
Other Taxes and Fees $0.0 $12.7 $9.0 $21.8 0.0% 58.2%
Investment Income and Other Receipts $0.7 $12.9 $8.4 $22.0 3.0% 58.6%
Bond Issue Proceeds $0.0 $14.7 $7.0 $21.7 0.0% 67.6%
Total Revenues $40.9 $126.7 $70.1 $237.8 17.2% 53.3%

Notes: Dollar values are in billions. Motor fuel taxes, motor vehicle taxes and fees, and tolls refers to the portion of user charges
that are used to fund highway spending, which excludes user fees used for mass transit and other nonhighway purposes. Gross
receipts generated by user charges totaled $160.5 billion in 2018, of which $121.3 billion was used for highways. The $4 billion
General Fund Appropriation shown for Federal includes expenditures by the FHWA and other Federal agencies that were not paid
for from the Highway Trust Fund.

Sources: Highway Statistics 2018, Table HF-10, and FHWA estimates.

Of the $66.9 billion motor fuel taxes used for highways, $35.9 billion was attributable to States,
whereas the Federal government raised $29.9 billion and local government $1.2 billion. Motor
vehicle taxes were collected predominantly by State governments, supplemented by Federal
and local sources. State governments were the main collectors of toll revenues used for
highways ($14.6 billion), and local governments collected an additional $3.1 billion.

Local government revenues constituted a significant share of non-user fee revenues in 2018.
For example, the largest portion of General Fund appropriations of $34.9 billion was derived
from local governments ($26.9 billion), followed by State governments ($8.1 billion) and the
Federal government ($4.5 billion). Local governments were the exclusive source of highway
revenues supported by property taxes and assessments. The Federal government barely
contributed to other taxes and fees and investment income and other receipts, as nearly three-
fifths of these revenues were raised by State governments and two-fifths by local governments.
Similarly, State and local governments were responsible for the entirety of bond issue proceeds,
with approximately two-thirds from States and one-third from local governments.
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Federal HTF Highway Account Excise Tax Receipts and
Expenditures

In Fiscal Year 2018, total HTF Highway Account net receipts reached $37.8 billion. The account
was largely funded by fuel taxes, with 58 percent coming from gasoline sales taxes and

24 percent from diesel and special fuels taxes (Exhibit 2-6). The remaining revenues were
collected from truck sales taxes (11 percent), heavy vehicle use taxes (3 percent), nontax
revenues (2 percent), and tire taxes (1 percent). It should be noted that States have the ability
to “flex” certain Federal-aid Highway Program funds from the HTF Highway Account to the
Transit Account for use on transit projects. In 2018, such “flex” amounts are reflected in the
HTF Highway Account net receipts ($37.8 billion in Exhibit 2-6), but are not included in the
Federal revenues for highways ($35.8 billion in Exhibit 2-5). The $2.0 billion difference came
from three sources: $0.6 billion of HTF receipts, shown as miscellaneous revenues in Exhibit 2-
5 (investment income and other receipts); $1.3 billion flexed from the Highway Account of HTF
to the Transit Account; and $0.1 billion used for highways in U.S. territories.

Exhibit 2-6: HTF Highway Account Net Receipts by Source, Fiscal Year 2018

Heavy vehicle use
taxes

$1.2
3%
Gasoline taxes Diesel and special |
$22.1 fuels taxes "'; 535)(65
58% $9.0 0

24%

Other (nontax)
$0.6
2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Note: Dollar values are in billions.
Source: Highway Statistics 2018, Table FE-210.

The last time that annual net highway excise taxes and related receipts credited to the Highway
Account of the HTF exceeded annual expenditures from the Highway Account was in 2000. For
each year since 2000, as shown in Exhibit 2-7, total annual receipts to the Highway Account
from excise taxes and other income (such as interest income and motor carrier safety fines and
penalties) have been lower than the annual expenditures from the Highway Trust Account
(including amounts transferred from the Highway Account to the Transit Account). (The HTF
Highway Account receipts and expenditures shown in Exhibit 2-7 do not include transfers from
the General Fund, such as the $51.9 billion transferred in 2016.) In the years 2005 through
2007, annual net receipts nearly equaled annual expenditures. The growth of expenditures then
quickly outpaced increases in revenues, and in Fiscal Year 2019 net receipts were equivalent to
approximately 83 percent of expenditures in that year ($39.0 billion of revenues vs. $46.9 billion
of expenditures).

2-9
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Exhibit 2-7: Highway Trust Fund Highway Account Receipts and Expenditures, Fiscal Years
2000-2019

$50
$45
$40
$35
$30

b

$25

Billions

$20

$15

$10 === Highway Account Outlays (Plus Transfers to Transit Account)

$5 Highway Account Excise Tax and Other Receipts (Excluding General Fund Transfers)

$0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Note: Values are measured in fiscal years.
Source: Highway Statistics, various years, Tables FE-210 and FE-10.

Exhibit 2-8: Transfers from General Fund to HTF, Fiscal Years 2008—-2021

To Highway To Mass Transit
Fiscal Year Authorization Period Account Account

2008-2010 SAFETEA-LU & extensions $29.7 $4.8
2012-2015 MAP-21 & extensions $32.8 $6.0
2016 FAST Act $52.0 $18.1
2017 FAST Act $0.1

2018 FAST Act $0.1

2021 Continuing Appropriations Act, 2021, and Other Extensions Act $10.4 $3.2
Total $125.1 $32.1

Note: Dollar values are in billions.
Source: Congressional Appropriations by Fiscal Year (https://www.congress.gov/help/appropriations-and-budget).

To help maintain a positive cash balance in the HTF, transfers from the General Fund to the
HTF were legislatively mandated in Fiscal Years 2008—2021 under several consecutive
authorizations, with the exception of Fiscal Years 2011 and 2019—2020 (Exhibit 2-8). In Fiscal
Years 2012, 2014, and 2016-2018, funds were also transferred from the balance of the Leaking
Underground Storage Tank Fund to the HTF; the original source of these funds was revenues
generated in previous years from a 0.1-cent-per-gallon portion of the Federal tax on motor fuels
(See Highway Statistics Tables FE-10 for greater detail).

Highway Expenditures

Highway expenditures includes the construction, operation, improvement, and maintenance of
highways, bridges, sidewalks, and other related structures. Expenditures identified in this report
represent cash outlays, not authorizations or obligations of funds. (The terms “expenditures,”
“spending,” and “outlay” are used interchangeably in this report.)
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Highway Expenditure Terminology

Definitions for expenditure types discussed in this chapter are:

« Capital outlay: Funds used to purchase a fixed highway asset or to extend its useful
life; these highway improvements can include new construction, reconstruction,
resurfacing, rehabilitation, and restoration; and installation of guardrails, fencing,
signs, and signals. It also includes the cost of land acquisition and other right-of-way
costs and preliminary and construction engineering, in addition to construction costs.

« Maintenance: Routine and regular expenditures required to keep the highway
surface, shoulders, roadsides, structures, and traffic control devices in usable
condition. These preservation efforts include spot patching and crack sealing of
roadways and bridge decks, and maintaining and repairing highway utilities and safety
devices, such as route markers, pavement markings, signs, guardrails, fences,
signals, and highway lighting.

o Highway and traffic services: Activities designed to improve the operation and
appearance of the roadway, such as the operation of traffic control systems, snow and
ice removal, highway beautification, litter pickup, mowing, toll collection, and air
quality monitoring.

o Current expenditures: All highway expenditures except for bond retirement
(principal only).

 Noncapital expenditures: All current expenditures except for capital outlay (includes
interest payments on bonds).

« Direct expenditures: Funds spent directly on roads and bridges by an entity,
excluding amounts transferred to another entity or placed in reserve. Direct
expenditures at one level of government plus net intergovernmental transfers into it
equal the amount of expenditures funded by the same level of the government.

Expenditures by Level of Government

Exhibit 2-9 breaks down the total expenditures by Federal, State, and local governments. The
numbers in the table indicate the level of government that provided the funding for those
expenditures.

In 2018, the Federal government funded $49.8 billion, or about one-fifth, of total expenditures.
More than half of total expenditures were funded by States ($124.1 billion) and 28.9 percent by
local governments ($70.6 billion). Compared with 2008, the shares of expenditures funded by
each level of government remained relatively stable.

Total expenditures increased from $188.5 billion in 2008 to $244.5 billion in 2018, growing at an
average rate of 2.6 percent per year. (Note that this represents growth in nominal-dollar terms;
see the Constant-dollar Expenditures section for a discussion of inflation-adjusted expenditure
trends.) This growth was driven by an expansion of locally funded expenditures, which rose by
3.1 percent annually. The annual growth rate of expenditures funded by the Federal
government and local governments was 2.3 and 2.5 percent per year, respectively.

2-11
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Exhibit 2-9:
m Funded by Federal Government (A)
100%
90%
80%
70%
60%

50% 51%

(B)

48.3% 48.2%

40%
30%

Share in Total Expenditures

20%

21%

10% (A)

22.6%

21.7%

0%

Funded by State Governments (B)

50.2%

21.0%

Highway Expenditures by Level of Government, 2008-2018

m Funded by Local Governments (C)

50.7%

48.5%

2008 2010 2012 2014

2016 2018

Annual Rate
Share in | of Change
Level of Government 2008 2018 2018/2008

Funded by Federal Government | $39.8 $46.1 $47.3 $46.7
Funded by State Governments $96.6 $98.7 $105.2 $111.8
Funded by Local Governments $52.2 $59.5 $65.8 $64.1
Total $188.5 $204.3 $218.4 $222.6
Net Intergovernmental Transfers from (to) Other Levels of Government
Federal ($36.9) ($42.5) | (344.1) ($43.6)
State $21.6 $28.4 $27.4 $29.9
Local $15.2 $14.1 $16.7 $13.7
Direct Expenditure

Federal $2.9 $3.6 $3.2 $3.2
State $118.2 $127.1 $132.6 $141.6
Local $67.4 $73.6 $82.6 $77.7
Total $188.5 | $204.3 $218.4 $222.6

Note: Dollar values are in billions.
Source: Highway Statistics, various years, Tables HF-10A and HF-10.

$48.2 $49.8 | 20.4% 2.3%
$110.1 | $124.1 | 50.7% 2.5%
$68.5 $70.6 | 28.9% 3.1%
$226.7  $244.5  100.0% 2.6%
($43.2) | ($46.5)
$28.3 | $26.4
$14.9 | $20.1
$5.0 $3.3 1.4% 1.4%
$138.4 | $150.5 61.6% 2.4%
$83.4 $90.7 37.1% 3.0%
$226.7  $244.5  100.0% 2.6%

Exhibit 2-9 also presents intergovernmental transfers and direct expenditures by level of

government, excluding any funds transferred to another
entity or placed in reserve. Direct expenditures at one level
of government plus net intergovernmental transfers from it
equal the amount of expenditures funded by the same level
of the government (a negative value of net
intergovernmental transfer means funds are transferred out
to other units of governments). For example, the Federal
government funded $49.8 billion of highway expenditures in
2018 (upper part of table in Exhibit 2-9), but only $3.3 billion
was direct Federal spending (lower part of table), primarily
on Federally owned roads. The majority of federally funded
government expenditures were in the form of transfers from
the Federal government to State and local governments
($46.5 billion). In other words, the direct expenditures at the
Federal level ($3.3 billion) are the combination of the
federally funded expenditure ($49.8 billion) plus net
intergovernmental transfers into it ($46.5 billion). Similarly,

o Vo,
KEY TAKEAWAY

All levels of government spent a
combined $244.5 billion for
highway-related purposes in 2018.
Just less than half (48 percent) of
total highway spending ($117.0
billion) was for capital
improvements to highways and
bridges; the remainder included
expenditures for physical
maintenance, highway and traffic
services, administration, highway
safety, bond interest, and bond
retirement.



Chapter 2: Funding

State direct expenditures were $150.5 billion, far exceeding the State-funded expenditures of
$124.1 billion, with the difference supported mostly by Federal-to-State transfers. Inbound
transfers also explain the difference between expenditures that were locally funded ($70.6
billion) and local direct expenditures ($90.7 billion).

Expenditures by Type

Exhibit 2-10 breaks down highway and bridge expenditures by type. Current expenditures
accounted for about 93.5 percent of total government expenditures on highways in 2018, with
the remaining 6.5 percent coming from bond retirement. Total current expenditures included
$228.6 billion of highway capital expenditures; more than half was dedicated to capital outlay
($117.0 billion), representing 47.9 percent of total expenditures (top bar chart of Exhibit 2-10).

Exhibit 2-10: Highway Expenditures by Type, 2008—-2018

100%
gL R 8.7% 8.1% 70%  6.5%(F)
4.5% (E) ‘
52 5.3%
D 8.7%
(D) 8.2% 8.9% 8.4% (D)

0,
80% - - e - Bond Retirement (F)

m Interest on Debt (E)

24.4% . 24.2%
(B) G 22.2% 23.1% 24.4% (B) Highway Patrol and Safety
(D)

60%

= Administration (C)

40%
Maintenance and Traffic
Services (B)

Share of Total Expenditures

49.0% 48.2% m Capital Outlay (A)

20%

0%

2008 2010 2012 2014 2016 2018
I P P P P P
Expenditure Type 2008 Change 2018/2008
Capital Outlay (A) $90.4 $100.0 $105.3 $105.4 $104.5 $117.0 2.6%
Maintenance and Traffic Services (B) $45.9 $46.3 $48.5 $51.4 $55.3 $59.1 2.6%
Administration (C) $17.8 $16.5 $16.0 $16.4 $19.5 $19.4 0.9%
Highway Patrol and Safety (D) $17.3 $16.8 $18.3 $19.8 $19.1 $21.2 2.0%
Interest on Debt (E) $8.5 $10.1 $11.5 $11.5 $12.5 $11.8 3.3%
Subtotal: Current Expenditures $180.0 $189.7 $199.5 $204.6 $211.0 $228.6 2.4%
Bond Retirement $8.6 $14.6 $18.9 $17.9 $15.8 $15.9 6.4%
Total Expenditures $188.5 | $204.3 | $218.4 | $222.6 @ $226.7 @ $244.5 2.6%

Note: Dollar values are in billions.
Sources: Highway Statistics, various years, Tables HF-10A; Highway Statistics 2018, Table HF-10.

Approximately $111.6 billion was spent on noncapital expenditures, including maintenance and
traffic services, administration, highway patrol and safety, and bond interest. The highest
noncapital expenditure type was maintenance and traffic services, which amounted to $59.1
billion (24.2 percent of total expenditures), followed by highway patrol and safety at $21.2 billion
(8.7 percent), administration at $19.4 billion (7.9 percent), and interest on debt at $11.8 billion
(4.8 percent). The proportion of each expenditure type barely changed during the 2008-2018
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period, with a small increase in the share of capital outlay and a small decrease in the share of
administration.

Total highway expenditures have grown at an annualized rate of 2.6 percent, and current
expenditures grew at 2.4 percent in the 10-year period from 2008 to 2018 (lower part of Exhibit 2-
10). The top two expenditure types, capital outlay and maintenance and traffic control, increased
at similar rates over the course of that time. Expenditures related to debt service increased at
higher annual rates: expenditures directed to bond retirement increased by 6.6 percent yearly
and payments for interest on debt increased by 3.3 percent annually between 2008 and 2018.
Administration expenditures increased at a much slower pace of 0.9 percent per year, whereas
expenditures for highway patrol and safety increased at a rate of 2.0 percent annually.

Direct Expenditures by Type and Level of Government

Non-Federal spending was the main form of direct expenditures, especially in the form of State
direct expenditures (Exhibit 2-11). In 2018, State and local governments represented $150.5
billion and $90.7 billion of direct expenditures, respectively, whereas Federal direct expenditures
were only $3.3 billion.

States were the major spending entity in several expenditure types. They accounted for

71.4 percent ($83.6 billion) of total capital outlay, 73.7 percent of interest on debt, and

65.7 percent of bond retirement. States also directly supported about half of other expenditure
types. More than half of maintenance and traffic services, as well as highway patrol and safety,
were directly supported by local governments (53.1 percent and 51.5 percent, respectively).
Local governments provided more than one-third of direct highway expenditures for
administration and bond retirement, and were an important player in providing more than a
quarter of expenditures spent directly on capital outlay and debt service.

Exhibit 2-11: Direct Highway Expenditures by Type and Level of Government, 2018
m Federal (A) State (B) m Local (C)

s24(0  wme

Maintenance and Traffic Services $27 (B) _

1

1

1 1 1 :

1 1 1 1

1 1 1 1

o | | | |

S $3 (A) | | ! ! ! :

= Administration [fis10(B) - $7(©) | ! ! | |

: L

5 Highway Patrol and Safety §10 (B)$11(C) : : : : :

8 | | | | | |

X Interest on Debt [$9 (B)I $3 (C) i i i | |

1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

Bond Retirement [$10 (B 1 $5(C | | | | |

( . 1 ( ) 1 1 1 1 1

$- $20 $40 $60 $80 $100 $120
Share of Share of

Expenditure Type Federal State Local Total State Local
Capital Outlay $0.5 $83.6 $33.0 $117.0 71.4% 28.2%
Maintenance and Traffic Services | $0.2 $27.5 $31.4 $59.1 46.5% 53.1%
Administration $2.6 $10.0 $6.8 $19.4 51.5% 35.0%
Highway Patrol and Safety $10.3 $10.9 $21.2 48.5% 51.5%
Interest on Debt $8.7 $3.1 $11.8 73.7% 26.3%
Subtotal: Current Expenditures $3.3 $140.1 $85.2 $228.6 61.3% 37.3%
Bond Retirement $10.4 $5.5 $15.9 65.7% 34.3%
Total, All Expenditures $3.3 $150.5 $90.7 $244.5 61.6% 37.1%

Note: Dollar values are in billions.
Source: Highway Statistics 2018, Table HF-10.
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Highway Capital Outlay

Capital outlay maintains and expands the functions of highways and bridges. Highways,
streets, and roads are common types of capital projects, including repairs, resurfacing,
reconstruction, and expansion of highway systems. Bridges are also an important part of
highway capital investment, including rehabilitation of bridges as well as new bridge
construction.

Capital Outlay by Level of Government

In 2018, State and local governments funded $70.0 billion \

of capital outlay, 59.9 percent of total capital investment o \ s

of $117.0 billion (Exhibit 2-12). The remaining $47.0

billion, or 40.1 percent, was funded by the Federal KEY TAKEAWAY

govgrnment. This is a sharp contrast to the breakdown in The portion of total highway capital

Exhibit 2-9, where the Federal government funded spending funded by the Federal

20.4 percent of total expenditures. This contrast government decreased from

underscores the fact that Federal funds are used 41.6 percent in 2008 to 40.1 percent

primarily for capital investment. in 2018. Federally funded highway
capital outlay grew by 2.3 percent

Total capital outlay increased at an annual average rate per year over this period, compared

of 2.6 percent between 2008 and 2018, supported by 2.3-  With a 2.9-percent annual increase in
percent growth in Federal spending and 2.9-percent capital spending funded by State
growth in State and local spending. The strong growth in and local governments.
non-Federal capital outlay resulted in the capital outlay

funded by State and local governments increasing from $52.8 billion to $70.0 billion over 10
years, and the portion funded by the Federal government increased from $37.6 billion to
$47.0 billion.

Although State and local governments implemented most construction projects, many were
actually funded by the Federal government through intergovernmental transfers. In 2018, the
Federal government provided $47.0 billion in funds, most of which went to State and local
governments as intergovernmental transfers ($46.5 billion).* Direct capital outlay by the Federal
government—the money spent directly on roads and not transferred to States or placed in
reserves—was only $0.5 billion (0.4 percent of capital outlay). On the other hand, State and
local governments directly spent $116.6 billion in capital expenditures, but only 60 percent
($70.0 billion) was sourced from State and local origins; the other 40 percent ($46.5 billion) was
funded through receipts of transfers from the Federal government.

4 In the computation of capital spending by the Federal government, the C&P report has traditionally made a simplifying assumption
all transfers were for capital outlay. However, the same general assumption doesn’t necessarily hold at the State and local
governments level, as the State to local and local to State transfers often cover non-capital expenditures such as routine
maintenance costs. Hence, C&P reports have traditionally presented a combined State and locally funded portion of capital outlay.
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Exhibit 2-12: Highway Capital Outlay by Level of Government, 2008-2018

m Funded by Federal Government (A) Funded by State and Local Governments (B)
100%
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> 80%
T 70% =L 56.7% 57.0% 58.0% 58.2% 59.9%
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[
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n 20% 43.3%
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2008 2010 2012 2014 2016 2018
Annual
Rate of
Share in | Change
Level of Government 2008 2018 2018/2008
Funded by Federal Government $37.6 $43.3 $45.3 $44.2 $43.7 $47.0 40.1% 2.3%
Funded by State and Local Governments | $52.8 $56.7 $60.0 $61.2 $60.8 $70.0 59.9% 2.9%
Total $90.4 $100.0 $105.3 $1054 $104.5 $117.0 100.0% 2.6%
Net Intergovernmental Transfers from (to) Other Levels of Government
Federal ($36.9) | ($42.5) | ($44.1) | ($43.6) | ($43.2) | (%$46.5)
State and Local $36.9 $42.5 $44.1 $43.6 $43.2 $46.5
Direct Capital Outlay
Federal $0.7 $0.8 $1.1 $0.7 $0.5 $0.5 0.4% -4.6%
State and Local $89.7 $99.2 | $104.1 | $104.7 | $104.0 | $116.6 99.6% 2.7%
Total $90.4 $100.0 $105.3 $1054 $104.5 $117.0 100.0% 2.6%

Note: Dollar values are in billions.
Source: Highway Statistics various years, Tables HF-10A and HF-10.

Capital Outlay by Type and Category

States provide FHWA with detailed data on what they spend on arterials and collectors,
classifying highway capital outlay into 17 improvement types. The improvement types fall in
three broad categories: system rehabilitation, system expansion, and system enhancement®
(Exhibit 2-13). These broad categories, which are also used in Part |l of this report to discuss
the components of future capital investment scenarios, are defined as follows:

o System rehabilitation: Capital improvements on existing roads and bridges intended to
preserve the existing pavement and bridge infrastructure. These activities include
reconstruction, resurfacing, pavement restoration or rehabilitation, widening of narrow lanes
or shoulders, bridge replacement, and bridge rehabilitation. Also included is the portion of
widening (lane addition) projects estimated for reconstructing or improving existing lanes.
System rehabilitation does not include routine maintenance costs.

o System expansion: Construction of new roads and new bridges and addition of new lanes
to existing roads. Expansion includes all new construction, new bridges, and major
widening, and most of the costs associated with reconstruction-with-added-capacity, except
for the portion of these expenditures estimated for improving existing lanes of a facility.

5 The definitions of capital outlay and maintenance come from “A Guide to Reporting Highway Statistics,” available at:
https://www.fhwa.dot.gov/policyinformation/hss/guide/ch8.cfm
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« System enhancement: Safety improvements, traffic management and engineering, and
environmental improvements, as well as other improvements that are not directly related to
the physical structure or condition of roads and bridges.

Exhibit 2-13: Direct State Highway Capital Outlay on Arterials and Collectors by Improvement

Type, 2018
System Expanswn
System System Total
Improvement Type Rehabilitation | and Bridges Roads Enhancement Outlay
Right-of-Way $1.4 $2.0 $3.4
Engineering 7. $0.9 $1.1 4 $10.5
New Construction $4.4 $4.4
Relocation $0.6 $0.6
Reconstruction—Added Capacity $3.4 $5.1 $8.5
Reconstruction—No Added Capacity $5.1 $5.1
Major Widening $0.5 $2.1 $2.7
Minor Widening $1.3 $1.3
Restoration, Rehabilitation, and Resurfacing $25.0 $25.0
New Bridge $0.9 $0.9
Bridge Replacement $6.0 $6.0
Major Bridge Rehabilitation $0.3 $0.3
Minor Bridge Work $4.4 $4.4
Safety $3.6 $3.6
Traffic Management/Engineering $1.5 $1.5
Environmental and Other $2.7 $2.7
Total, State Arterials and Collectors $53.1 $7.5 $11.0 $9.2 $80.7

Note: Dollar values are in billions.
Source: Highway Statistics 2018, Tables SF-12 and SF-12A.

Direct State expenditures on arterials and collectors totaled $80.7 billion in 2018, drawing on a
combination of State revenues and transfers from the Federal government and local governments
(Exhibit 2-13). Restoration and rehabilitation is the improvement type with the largest direct State
expenditures at $25.0 billion (31 percent of the total), followed by $10.5 billion for engineering (13
percent) and $8.5 billion for reconstruction-with-added-capacity (11 percent).

Exhibit 2-13 reports direct State expenditures on arterials and collectors only. Comparable data
are not available for local government expenditures, direct expenditures by Federal agencies, or
State government expenditures on local functional class roads off the NHS. Exhibit 2-14
summarizes an estimated distribution by broad categories of improvement types in 2018 on all
systems by extrapolating from the available detailed data of direct State expenditures on
arterials and collectors ($80.7 billion in Exhibit 2-13) to the total highway system from all levels
of government ($117.0 billion in Exhibit 2-12).

Of the $117.0 billion in total highway capital outlay on all systems, an estimated 66.1 percent
($77.3 billion) was used for system rehabilitation, 8.5 percent ($9.9 billion) for new roads and
bridges, 11.3 percent ($13.3 billion) for existing roads expansion, and 14.1 percent

($16.5 billion) for system enhancement. Expenditures on arterials and collectors from all levels
of government reached $97.5 billion in 2018, mostly contributed by direct State spending
($80.7 billion).
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System Enhancement

System enhancement includes several components:

» Safety Improvements. Expenditures for a project or a significant portion of a project
that provides features or devices to enhance safety.

» Traffic management/traffic engineering. Expenditures for traffic operation
improvements that are designed to reduce traffic congestion and to facilitate the flow
of traffic of people and vehicles on existing systems or to conserve motor fuels, or that
are designed to reduce vehicle use or to improve transit service. Expenditures for the
following types of systems would be included: intelligent transportation infrastructure
(IT1), traffic signal controls, freeway management, incident management, road and
bridge surveillance and control, electronic message boards, video monitoring, motorist
information radio, and freeway ramp control.

« Environmental Improvements. Expenditures for improvements in the quality of the
natural environment. Includes improvements that do not provide any increase in the
level of service, in the condition of the facility, or in safety features. Typical
environmental improvements include reduction in highway-related pollution and noise,
protecting and enhancing ecosystems, beautification, and other environmentally
related features not built as a part of the above identified improvement types.

o« Other Enhancements. Expenditures for improvements that are not categorized
above, such as construction of bicycle and pedestrian facilities such as bike paths,
bicycle rest areas, and pedestrian overpasses.

Exhibit 2-14: Estimated Highway Capital Outlay by Improvement Category, 2018

System Expansion

System New Roads System
Rehabilitation and Bridges Existing Roads Enhancement Total Outlay

Direct State Expenditures on Arterials and Collectors

Highways and Other $42.4 $6.6 $11.0 $9.2 $69.2
Bridges $10.7 $0.9 $11.6
Total, Arterials and Collectors $53.1 $7.5 $11.0 $9.2 $80.7
Total, Arterials and Collectors, All Jurisdictions (Estimated)’

Highways and Other $50.7 $7.8 $12.8 $11.9 $83.3
Bridges $13.1 $1.1 $14.2
Total, Arterials and Collectors $63.8 $8.9 $12.8 $11.9 $97.5
Total Capital Outlay on All Systems (Estimated)?

Highways and Other $61.2 $8.8 $13.3 $16.5 $99.7
Bridges $16.2 $1.1 $17.3
Total, All Systems $77.3 $9.9 $13.3 $16.5 $117.0
Percent of Total 66.1% 8.5% 11.3% 14.1% 100.0%

Note: Dollar values are in billions.
"Improvement type distribution was estimated based on State arterial and collector data.

2lmprovement type distribution for Rural Local and Urban Local functional classes was estimated based on Highway Statistics Table
SF-12A, using both the partial State data reported for these functional classes and State arterial and collector data.

Sources: Highway Statistics 2018, Table SF-12A, and FHWA estimates.
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Estimation Procedures for Exhibit 2-14

Exhibit 2-14 reflects a combination of three types of estimates by functional class in 2018:
one for direct State government capital expenditures on arterials and collectors, one for
local government capital expenditures, and one for Federal government capital
expenditures. Exhibit 2-12 reports that direct capital expenditures in 2018 totaled $0.5
billion from the Federal government, $83.6 billion from State governments, and $33.0
billion from local governments, based on data from Highway Statistics Table HF-10.

At the State level, a distribution by functional class has been reported in Highway
Statistics Table SF-12. The difference between the sum of arterials and collectors
spending and total State spending is assumed to represent State capital outlay on roads
functionally classified as local. At the local level, the total local government expenditures
of $33.0 billion is assigned to each functional class, based on its share in State level
spending adjusted for mileage and traffic volume. Similarly, the total Federal government
expenditures of $0.5 billion is split by functional class, based on State level spending
share adjusted for mileage and traffic volume. Spending from the Federal government,
State governments, and local governments together produced a total capital outlay of
$117.0 billion as in Exhibit 2-12.

Next, the capital outlay needs to be allocated to each of the 17 improvement types listed
in Exhibit 2-13. Highway Statistics Table SF-12A shows aggregate spending by
improvement type in Federal Highway Form FHWA-534 across States, reporting capital
outlay by improvement type and functional class for roads on and off the NHS in 2018.
The expenditures are split between system preservation and system expansion for two
improvement types, as noted in Exhibit 2-13. The 17 improvement types are then
grouped into three broad categories: system rehabilitation, system expansion, and
system enhancement.

Most highway capital improvement types reported by States are easily assigned to one of
the three broad categories. However, engineering is split among the three categories,
and reconstruction-with-added-capacity and major widening are divided between system
rehabilitation and system expansion. Based on historical outputs from the Highway
Economic Requirements System (HERS), it is assumed that 40 percent of expenditures
on reconstruction-with-added-capacity goes to system preservation and 60 percent to
system expansion. It is also assumed that 20 percent of expenditures on major widening
is used for system preservation and 80 percent for system expansion. Engineering
spending is assumed to be distributed across all three categories based on the relative
size of each category in total capital outlay.

The shares of each of these broad categories are multiplied by total capital outlay to
produce the estimated outlay for each functional class across all levels of government
shown in Exhibit 2-14.
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Capital Outlay by Category and Functional Class
Exhibit 2-15 shows the distribution of capital

expenditures by improvement category and functional U,
class. In 2018, $36.5 billion was invested on rural w
arterials and collectors, with 73.9 percent of those funds KEY TAKEAWAY

directed to system rehabilitation, 15.7 percent to

expansion, and the remaining 10.4 percent to system Ortie S 7D bl s e

highway capital improvements in

enhancement. Capital outlay on urban arterials and 2018, $27.4 billion (23 percent)

collectors totaled $60.9 billion, of which 60.4 percent was spent on the Interstate

was for system rehabilitation and 26.3 percent was for System, $59.0 billion (50 percent)

system expansion. was spent on the NHS (including
the Interstate System), and $93.6

The proportion of funds for system rehabilitation vs. billion (80 percent) was spent on

system expansion varied the most across rural arterials Federal-aid highways (including

and collectors. Among the individual functional the NHS).

systems, rural major collectors had the highest

percentage of highway capital outlay directed to system

rehabilitation (80.1 percent), whereas rural other freeways and expressways had the lowest
percentage directed for that purpose (38.9 percent). The largest portion of capital outlay for
expansion occurred on rural other freeways and expressways (53.3 percent); the smallest
amount occurred on rural minor collectors (7.0 percent).

Exhibit 2-15: Distribution of Capital Outlay by Improvement Category and Functional Class, 2018

m (A) System Rehabilitation u (B) System Enhancements (C) System Expansion
Subtotal, Rural Arterials and Collectors ($36.5 Billion) 73.9% (A) 1‘(’3)%
Rural Interstate ($8.1 Billion) 76.1% 7.2%
Rural Other Freeway§ and Expressways ($0.9 38.9% 7.8%
Billion)
Rural Other Principal Arterial ($9.8 Billion) 68.6% 9.2%
Rural Minor Arterial ($5.7 Billion) 75.6% 10.3%
Rural Major Collector ($8.1 Billion) 12.2%
Rural Minor Collector ($3.9 Billion) 17.3%
»
7}
8
o Subtotal, Urban Arterials and Collectors ($60.9 3
© Billi 13.3%
i illion)
-g Urban Interstate ($19.3 Billion) 9.7%
o
€ Urban Other Freeways and Expressways ($5.8
S e 8.7%
I Billion)
Urban Other Principal Arterial ($15.3 Billion) 13.8%
Urban Minor Arterial ($12.1 Billion) 17.3%
Urban Major Collector ($7.5 Billion) 18.9%
Urban Minor Collector ($1.0 Billion) 14.5%
Rural and Urban Local (Estimated) ($19.6 Billion) 69.2% 23.3%
Total, All Systems (Estimated) ($117.0 Billion) 66.1% (A) 14.1% (C)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Capital Outlay
Sources: Highway Statistics 2018, Table SF-12A, and FHWA estimates.
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Capital Outlay by Category and Highway System

Exhibit 2-16 compares the size and allocation of capital outlay by nesting highway systems
between 2008 and 2018. In 2018, $93.6 billion of $117.0 billion total capital outlay for all roads
was used to build, expand, or improve Federal-aid highways. Of this amount, more than half
($59.0 billion) was directed at the NHS, a part of Federal-aid highways. As a subset of the NHS,
Interstates represented $27.4 billion of capital outlay.

Total capital outlay rose from $90.4 billion in 2008 to $117.0 billion in 2018, an increase of

29 percent. The shares of total capital outlay dedicated to defined road systems increased over
time. Capital expenditure on Federal-aid highways accounted for 77.4 percent of total capital
outlay in 2008, and it represented a larger portion of total capital outlay in 2018 at 80.0 percent.
Similarly, the NHS portion of total capital outlay on all roads rose from 46.4 percent to 50.4
percent. This increase can be attributed to the expansion of NHS in 2012, as discussed in
Chapter 1. The capital share of Interstates rose from 22.1 percent to 23.4 percent.

Exhibit 2-16: Distribution of Capital Outlay by System, 2008 vs. 2018

2008
$100
$90.4 Non-Federal-Aid Highways (D)
m Other Federal-Aid Highway System (C)
$60 (@) $70.0 Other National Highway System (B)
m Interstate System (A)
5 960
5
= $42.0
m $40
(B)
$20 $20.0
$0 J—-—-—L
All Roads Federal-Aid Highways National Highway System Interstate
2018
$160 S
$117.0 Non-Federal-Aid Highways (D)
m Other Federal-Aid Highway System (C)
$120 ©) Other National Highway System (B)
m Interstate System (A)
$93.6
7]
c
Qo $80
@ $59.0
B
$40 ® $27.4
$0 J_-_-_L
All Roads Federal-Aid Highways National Highway System Interstate
Capital Outlay, Billions of Dollars Share of Capital Outlay in All Roads
All Roads $90.4 $117.0 100% 100%
Federal-Aid Highways $70.0 $93.6 77.4% 80.0%
National Highway System $42.0 $59.0 46.4% 50.4%
Interstate $20.0 $27.4 22.1% 23.4%

Note: Dollar values are in billions.
Sources: Highway Statistics, Table SF-12A, and FHWA estimates.
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Capital Outlay on All Roads

Exhibit 2-17 shows the allocation by improvement categories on all roads. In 2018, system
rehabilitation represented about two-thirds of total capital outlay, mainly for the restoration and
repair of highways (52.3 percent of total capital outlay). The second largest spending category
was system expansion: 7.5 percent of total capital outlay was used for adding new routes and
11.3 percent for adding to existing roadways. About 14 percent of total capital outlay was used
for system enhancement.

Exhibit 2-17: Capital Outlay on All Roads by Improvement Category, 2008—-2018
m2008 (A) =2010 (B) =2012(C) =2014 (D) m=2016 (E) 2018 (F)

$70
(F)
$60 B
(D)
$50 ©
(B)
c
o $40
= (A)
@ $30
$20 () (B(F
( A)(B) (D)
$0 = =
Highw ay Bridge Additions to New Routes New Bridges System
Existing Roadw ays Enhancement
System Rehabilitation System Expansion

Annual
Rate of
Change
Share 2018/20
Improvement Category 2008 in 2018 08

System Rehabilitation

Highway $33.5 $43.4 $45.8 $51.0 $50.5 $61.2 52.3% 6.2%
Bridge $12.7 $17.0 $16.4 $14.4 $14.3 $16.2 13.8% 2.5%
Subtotal $46.2 $60.5 $62.2 $65.4 $64.8 $77.3 66.1% 5.3%
System Expansion

Additions to Existing Roadways $15.7 $15.0 $14.0 $13.2 $13.0 $13.3 11.3% 1.7%
New Routes $16.1 $11.4 $12.1 $11.0 $11.0 $8.8 7.5% -5.8%
New Bridges $1.5 $0.9 $1.1 $1.6 $1.6 $1.1 1.0% -2.9%
Subtotal $33.3 $27.4 $27.2 $25.9 $25.6 $23.2 19.8% -3.6%
System Enhancement $10.9 $12.2 $15.9 $14.2 $14.2 $16.5 14.1% 4.3%
Total $90.4 $100.0 $105.3 $105.4 $104.5 $117.0 100.0% 2.6%
Percent of Total Capital Outlay

System Rehabilitation 51.1% 60.5% 59.0% 62.0% 62.0% 66.1%

System Expansion 36.9% 27.4% 25.8% 24.5% 24.5% 19.8%

System Enhancement 12.0% 12.2% 15.1% 13.5% 13.6% 14.1%

Note: Dollar values are in billions.
Sources: Highway Statistics, various years, Table SF-12A, and FHWA estimates.

A noticeable trend from 2008 to 2018 was that more resources were shifted to system
rehabilitation at the expense of system expansion. Total expenditures increased by 2.6 percent
per year during the 10-year period, driven by strong growth in expenditures on system
rehabilitation at an annual average growth rate of 5.3 percent. The largest capital expenditures
within system rehabilitation was for highway rehabilitation, which almost doubled from

$33.5 billion in 2008 to $61.2 billion in 2018.
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Meanwhile, expenditures on system expansion declined by
an annual rate of 3.6 percent. This decline was due mostly
to a nearly 50 percent decline in expenditures for new
routes, from $16.1 billion in 2008 to $8.8 billion in 2018.
Expenditures on system enhancement increased by

4.3 percent annually, but the overall dollar values remained
comparatively low ($16.5 billion in 2018).

As a result, the share of capital outlay dedicated to system
rehabilitation grew from 51.1 percent to 66.1 percent
between 2008 and 2018, reflecting the need to preserve an
aging system. At the same time, the share directed to
system expansion was more than halved, plummeting from
36.9 percent to 19.8 percent. These trends further
illustrate the shifting priorities toward improving and
enhancing the existing highway network.

Capital Outlay on Federal-aid Highways
As discussed in Chapter 1, “Federal-aid highways” include

o N\ ! 4
KEY TAKEAWAY

The composition of highway capital
spending shifted during the 2008—
2018 period. The percentage of
highway capital spending directed
to system rehabilitation rose from
51.1 percent in 2008 to

66.1 percent in 2018. For the
same period, the percentage of
spending directed to system
enhancement rose from

12.0 percent to 14.1 percent,
whereas the percentage of
spending directed toward system
expansion fell from 36.9 percent to
19.8 percent.

all roads except those in functional classes that are generally ineligible for Federal funding:

rural minor collector, rural local, or urban local. Exhibit 2-18 shows that total capital outlay on
Federal-aid highways reached $93.6 billion in 2018, increasing at an average annual rate of

3.0 percent from 2008 to 2018, slightly above the 2.6 percent annual growth for all roads. The
largest increases in dollar amounts were in the later portions of this period, as total capital
outlay on Federal-aid highways increased by $15.7 billion between 2016 and 2018 ($77.9 billion

to $93.6 billion).

The allocations and trends for expenditures on Federal-aid highways generally mirror those for
all roads in Exhibit 2-17, allocating slightly more resources to system expansion. The funding
levels and shares for system rehabilitation and enhancement on Federal-aid highways
increased between 2008 and 2018, but these increases were offset by a reduction in system

expansion spending.

The share of capital outlay on Federal-aid highways directed to system rehabilitation in 2018
was 65.0 percent, below the comparable percentage for all roads of 66.1 percent. The share of
system expansion on Federal-aid highways was 22.9 percent, higher than its share on all roads

of 19.8 percent.

Expenditures for system rehabilitation on Federal-aid highways grew at an annual rate of

5.6 percent, comparable to that of all roads at 5.3 percent. Capital outlay on system expansion
declined by 2.7 percent per year, less alarming than the 3.6 percent annual decrease on all
roads. System enhancement expanded by 5.8 percent, faster than the 4.3 percent on all roads.
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Exhibit 2-18: Capital Outlay on Federal-aid Highways by Improvement Category, 2008—2018

2008 (A) #2010 (B) ®2012(C) =2014 (D) ®2016(E) 2018 (F)

$60
$50 (F)
(B
(D)
$40 (©)
c (B
o
= $30
= (A)
$20
€ (P
$10 @80
$0 = =
Highw ay Bridge Additions to New Routes New Bridges System
Existing Roadw ays Enhancement
System Rehabilitation System Expansion

Annual
Rate of
Share in Change
Improvement Type 2008 2018 2018/2008

System Rehabilitation

Highway $26.1 $33.1 $34.5 $38.1 $37.4 $48.4 51.8% 6.4%
Bridge $9.3 $12.5 $12.0 $10.5 $10.4 $12.4 13.3% 2.9%
Subtotal $35.5 $45.6 $46.5 $48.6 $47.7 $60.9 65.0% 5.6%
System Expansion

Additions to Existing Roadways $14.3 $13.8 $12.8 $12.3 $12.1 $12.6 13.5% -1.2%
New Routes $12.8 $8.8 $9.3 $8.5 $8.3 $7.7 8.3% -4.9%
New Bridges $1.0 $0.7 $0.8 $1.2 $1.2 $1.1 1.2% 1.1%
Subtotal $28.1 $23.3 $22.9 $22.1 $21.7 $21.5 22.9% -2.7%
System Enhancement $6.4 $6.8 $9.6 $8.6 $8.5 $11.3 12.0% 5.8%
Total $70.0 $75.7 $79.0 $79.3 $77.9 $93.6 100.0% 3.0%
Percent of Total Capital Outlay

System Rehabilitation 50.7% | 60.3% 58.9% 61.4% 61.3% 65.0%

System Expansion 40.1% | 30.8% 29.0% 27.8% 27.9% 22.9%

System Enhancement 9.2% 9.0% 12.1% 10.8% 10.9% 12.0%

Note: Dollar values are in billions.
Sources: Highway Statistics, various years, Table SF-12A, and FHWA estimates.

Capital Outlay on the National Highway System

The NHS comprises roads essential to the Nation’s economy, defense, and mobility, as
described in Chapter 1. The NHS was expanded under MAP-21 from 4.0 percent of the
Nation’s highway mileage to approximately 5.3 percent. Exhibit 2-19 shows that capital outlay
on the NHS amounted to $59.0 billion in 2018. System rehabilitation expenditures of $37.5
billion accounted for the greatest share (63.5 percent), followed by system expansion at $15.1
billion (25.6 percent) and system enhancement at $6.3 billion (10.8 percent).

Over the 10-year period beginning in 2008, the share of system rehabilitation on the NHS
climbed quickly from 48.5 percent to 63.6 percent, at the expense of system expansion. The
share of capital outlay spent on system expansion declined from 43.7 percent to 25.6 percent of
total capital outlay on the NHS. During the same period, the share of system enhancement on
the NHS increased slightly from 7.8 percent to 10.8 percent.
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Exhibit 2-19: Capital Outlay on the National Highway System by Improvement Category,

2008-2018
$40 2008 (A) 2010 (B) 12012 (C) 2014 (D) w2016 (E) 2018 (F)
F
(B)
5 (B)
2 (c)
@ $20
(A)
$10
O
|
$0
Highw ay Bridge Additions to New Routes New Bridges System
Existing Roadw ays Enhancement
System Rehabilitation System Expansion

Annual
Rate of
Share in Change
Improvement Type 2008 2018 2018/2008

System Rehabilitation

Highway $14.9 $19.9 $19.7 | $27.0 $26.3 $30.5 51.7% 7.4%
Bridge $5.4 $7.4 $6.7 $7.1 $6.9 $7.0 11.9% 2.6%
Subtotal $20.4 $27.3 $26.4 | $34.1 $33.2 $37.5 63.6% 6.3%
System Expansion

Additions to Existing Roadways $9.2 $8.6 $8.0 $9.2 $9.0 $8.5 14.5% -0.7%
New Routes $8.6 $4.7 $5.6 $6.7 $6.6 $5.8 9.9% -3.8%
New Bridges $0.6 $0.3 $0.5 $1.1 $1.1 $0.8 1.3% 3.1%
Subtotal $18.3 $13.7 $14.1 $17.0 $16.6 $15.1 25.6% -1.9%
System Enhancement $3.3 $3.4 $4.0 $5.2 $5.1 $6.3 10.8% 6.8%
Total $42.0 $44.4 $44.6  $56.3 $54.9 $59.0 100.0% 3.5%
Percent of Total Capital Outlay

System Rehabilitation 48.5%  61.6% | 59.3% | 60.6% | 60.5% | 63.6%

System Expansion 43.7%  308% | 31.7% | 30.2% | 30.3% | 25.6%

System Enhancement 7.8% 7.6% 9.0% 9.2% 9.2% 10.8%

Notes: Dollar values are in billions.
The NHS was expanded under MAP-21 from 4.0 percent of the Nation's highway mileage to approximately 5.4 percent. For 2014
and 2016, all spending on principal arterials was assumed to have occurred on the NHS.

Sources: Highway Statistics, various years, Table SF-12A, and FHWA estimates.

Compared with capital outlay on all roads or Federal-aid highways, the share of system
expansion tends to be higher: 25.6 percent versus 19.8 percent on all highways or 22.9 percent
on Federal-aid highways. The trend of moving funds from system expansion to system
rehabilitation remains the same, although the annual rate of decline of 1.9 percent is not as
deep as the decrease on all roads (3.6 percent) or Federal-aid highways (2.9 percent).
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Capital Outlay on the Interstate System

Exhibit 2-20 shows that the share of Interstate capital outlay directed to system rehabilitation in
2018 was 67.5 percent, higher than the comparable percentages for the NHS (63.6 percent),
Federal-aid highways (65.0 percent), or all roads (66.1 percent). This pattern has been largely
consistent since 2008; the share of Interstate capital outlay directed to system rehabilitation was
higher in each year than comparable percentages for the NHS or Federal-aid highways,
although in some years it was lower than the comparable percentage for all roads. The share of
Interstate capital outlay directed toward system expansion was 23.6 percent in 2018, higher
than comparable percentages for all roads (19.8 percent) or Federal-aid highways

(22.9 percent), but lower than that for the NHS (25.6 percent).

Exhibit 2-20: Capital Outlay on the Interstate System by Improvement Category, 2008—2018
=2008 (A) =2010 (B) ®=2012(C) =2014 (D) =m2016(E) = 2018 (F)

$40
(E)(F)
$30 )
5 (©)
@ (B)
$20
(A)
(F)
(E)
$10 SD)
Bf¢
(Af 1
$0 =
Highw ay Bridge Additions to New Routes New Bridges System
Existing Roadw ays Enhancement
System Rehabilitation System Expansion

Annual Rate
Share of Change
Improvement Type 2008 in 2018 2018/2008

System Rehabilitation

Highway $7.5 $9.4 $8.9 $14.4 $14.0 $15.4 56.1% 7.4%
Bridge $3.3 $4.1 $3.8 $3.2 $3.1 $3.1 11.4% -0.5%
Subtotal $10.8 $13.5 $12.7 $17.6 $17.1 $18.5 67.5% 5.5%
System Expansion

Additions to Existing Roadways $4.5 $3.5 $3.4 $3.8 $3.6 $4.6 16.7% 0.2%
New Routes $3.0 $1.7 $2.7 $1.7 $1.6 $1.6 5.9% -6.0%
New Bridges $0.3 $0.1 $0.2 $0.4 $0.4 $0.3 1.0% -0.6%
Subtotal $7.8 $5.3 $6.3 $5.9 $5.7 $6.5 23.6% -1.9%
System Enhancement $1.4 $1.4 $1.5 $1.8 $1.8 $2.5 9.0% 5.6%
Total $20.0 $20.2 $20.5 $25.3 $24.5 $27.4 100.0% 3.2%
Percent of Total Capital Outlay

System Rehabilitation 53.9% 66.7% 62.1% 69.6% 69.6% 67.5%

System Expansion 38.9% 26.3% 30.5% 23.2% 23.2% 23.6%

System Enhancement 71% 6.9% 7.3% 7.2% 7.2% 9.0%

Notes: Dollar values are in billions.
Sources: Highway Statistics, various years, Table SF-12A, and FHWA estimates.



Chapter 2: Funding

From 2008 to 2018, capital outlay on the Interstate System increased annually by an average of
3.2 percent to $27.4 billion in 2018, above the 2.6-

percent annual increase observed for all roads or N

3.0 percent for all Federal-aid highways, but below the w

3.5 percent for the NHS.

KEY TAKEAWAY
The portion of expenditures going to system Highway capital expenditures rose
rehabilitation on the Interstate System increased by from $90.4 billion in 2008 to
13.6 percentage points from 53.9 percent in 2008 to $117.0 billion in 2018, a 29.5-percent
67.5 percent in 2018. In contrast, the portion expended increase (2.6 percent per year) in

nominal dollar terms; after adjusting
for inflation this equates to a 20.0-
percent increase (1.8 percent per
year).

on system expansion fell by 15.4 percentage points, from
38.9 percent in 2008 to 23.6 percent in 2018.

Constant-dollar Expenditures

When comparing costs and expenditures over time, the

general increase in prices and the decrease in the purchasing value of money need to be
considered. This report uses different indices for converting nominal dollar (current year)
highway spending to constant dollars (same base year) for capital and noncapital expenditures.
The types of inputs of materials and labor associated with various types of highway
expenditures differ significantly. For example, on a dollar-per-dollar basis, highway
maintenance activities are generally more labor-intensive compared with highway construction
activities. The FHWA National Highway Construction Cost Index (NHCCI) version 2.0 provides
constant-dollar conversions for highway capital outlay. Constant-dollar conversions for other
types of highway expenditures are based on the Bureau of Labor Statistics’ Consumer Price
Index.

Exhibit 2-21 illustrates the trends in cost indices used in the report, converted to a common
base year of 2008. Over the 10-year period from 2008 to 2018, the Consumer Price Index
increased by 16.6 percent from the 2008 base index of 100, significantly higher than the 7.9-
percent increase in the NHCCI.

Exhibit 2-21: Comparison of Inflation Indices (Converted to a 2008 Base Year), 2008-2018
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Note: To facilitate comparisons of trends from 2008 to 2018, each index was mathematically converted so that its value for the year
2008 would be equal to 100.

Sources: Highway Statistics, various years, Table PT-1; (http://www.bls.gov/cpi/).
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In addition, the indices behaved differently. Whereas the Consumer Price Index rose steadily
each year over the 10-year study period, the NHCCI fluctuated significantly. Highway
construction prices as measured by the NHCCI declined dramatically from 2008 to 2009 by 12.9
percent, remained fairly flat in 2010, and then resumed an upward trend. The value of the
NHCCI didn’t fully recover to its 2008 level until 2014.

Exhibit 2-22 displays time-series data on highway

expenditures from all levels of government in both I,
current (nominal) and constant (real) 2018 dollars. m
Capital outlay is converted from current to constant 2018 KEY TAKEAWAY

dollars using NHCCI, whereas noncapital expenditures

) . In nominal-dollar terms, highwa
are converted using the Consumer Price Index. ! \ghway

spending increased by 29.7 percent

The differences between current and constant values (200 e [l i) (o) 200 &
2018; after adjusting for inflation this

are notiqeable overa decade. Measured in c.urrent equates to a 15.4-percent increase
terms, highway capital outlay grew by approximately (1.4 percent per year).

29.5 percent from $90.4 billion in 2008 to $117.0 billion

in 2018, or at annualized rate of 2.6 percent. When

expressed in constant 2018 dollars, the cumulative

growth dropped to 20.0 percent from $97.5 billion to $117.0 billion, or at a more modest rate of
1.8 percent per year. The current and constant series converge in 2018, as the constant series
is measured in 2018 dollars. Capital outlay expressed in constant 2018 dollars exhibited a
bump between 2008 and 2011, reflecting the sharp drop of NHCCI values during the period
(Exhibit 2-21).

Nominal noncapital expenditures grew by 29.9 percent in the period of 2008—2018, from
$98.1 billion to $127.5 billion. However, in constant 2018 dollar terms, other highway
expenditures grew 11.4 percent over the same period of time, from $114.4 billion in 2008 to
$127.5 billion in 2018.

Total highway expenditures are the sum of capital and noncapital expenditures. Current-value
total expenditures rose from $188.5 billion in 2008 to $244.5 billion in 2018. This is a 29.7-
percent increase over a decade at an annual growth rate of 2.6 percent per year. When
expressed in constant 2018 dollars, total highway expenditures increased by 15.4 percent, from
$211.9 billion to $244.5 billion. This increase translates into a much lower growth rate of 1.4
percent per year.
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Exhibit 2-22: Highway Capital, Noncapital, and Total Expenditures in Current and Constant 2018
Dollars, All Units of Government, 2008-2018
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Note: Constant-dollar conversions for highway capital expenditures were made using the FHWA NHCCI. Constant-dollar

conversions for other types of highway spending were made using the Bureau of Labor Statistics CPI.
Sources: Highway Statistics, various years, Tables HF-10A, HF-10, PT-1 (http://www.bls.gov/cpi/).
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Funding — Transit

Transit funding comes from two major
sources: public funds allocated by Federal,
State, and local governments, and system-
generated revenues earned from providing
transit services. As shown in Exhibits 2-23
and 2-24, $73.3 billion was available for
transit funding in 2018. Federal funding for
transit includes fuel taxes dedicated to transit
from the Mass Transit Account (MTA) of the
Highway Trust Fund and General Fund
appropriations. Since some FTA grant
programs include a mix of funds from the
Mass Transit Account and from the General
Fund, the NTD—which collects data by grant
program—cannot distinguish the two types
of funds. Additionally, the Mass Transit
Account has received a number of transfers
from the General Fund in recent years.

State and local governments also provide
funding for transit from their General Fund
appropriations, from tolls and from fuel,
income, sales, property, and other taxes.

Most revenues classified as directly
generated funds are passenger fares,
comprising system-generated revenues,
although transit systems earn additional
revenues from advertising and concessions,
park-and-ride lots, investment income, and
rental of excess property and equipment.

In 2018, public funds of $52.0 billion were
available for transit, accounting for

71 percent of total transit funding. Exhibit 2-
24 breaks down the sources of the $73.3
billion in transit funding for all areas. Of this
amount, Federal funding was $12.0 billion
and 17 percent of all transit funding. State
funding was $15.6 billion, accounting for

21 percent of all transit funding. Local
jurisdictions provided $18.5 billion in 2018, or
33 percent of all transit funding. System-
generated revenues were $28.4 billion, or
29 percent of all transit funding.

SECTION SUMMARY

Passenger fares contributed

$15.9 billion, or 23 percent of all
transit funds. Other directly generated
funds such as parking revenues,
concessions, and other sources
contributed $12.5 billion, or

16 percent.

Public assistance accounted for

63 percent of all funds, of which
Federal funds accounted for

30 percent, State for 32 percent, and
local for 38 percent.

Capital investment increased from
$16.1 billion in 2008 to $18.7 billion in
2018, excluding directly generated
sources; all capital investments totaled
$21.5 billion in 2018.

Capital investments in rehabilitation of
existing assets and expansion in 2018
were $15 billion and $6 billion,
respectively, a 70/30-percent split.

Financial Indicators
of the Top 10 Transit Agencies

The average recovery ratio (fare
revenues per total operating
expenses) of the top 10 transit
agencies ranged between 42 percent
and 46 percent from 2008 to 2018.

Average fare revenues per mile
increased by 35 percent, from $4.80
per mile in 2008 to $6.50 per mile in
2018 (constant dollars).

Operating cost per mile increased for
the top 10 transit operators by

17.1 percent, from $12.60 per mile in
2008 to $14.80 per mile in 2018.
Average labor costs for the top 10
transit agencies increased by

7.3 percent, from $8.89 per mile in
2008 to $9.55 per mile in 2018.
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Exhibit 2-23: Revenue Sources for Transit Funding, 2018

Directly
Generated
Funds Federal State Local Total Percent

Public Funds $12,032 $15,558 $24,450 $52,040 1%
General Fund $1,925 $4,648 $6,176 $12,750 17%
State Transportation Funds - $10,451 - $10,451 14%
Fuel Tax $10,107 - $218 $10,325 14%
Income Tax - - $214 $214 0.3%
Sales Tax - - $13,171 $13,171 18%
Property Tax - - $2,061 $2,061 3%
Other Dedicated Taxes - - $97 $97 0.1%

Other Public Funds - - $1,774 $1,774 2%

Reduced Reporter Fed/State/Local $680 $458 $738 $1,876 3%
System-Generated Revenue $21,255 $21,255 29%
Passenger Fares $15,891 $15,891 22%
Other Revenue $5,365 $5,365 7%
Total All Sources $73,295 100%

Note: Dollar values are in millions.
Source: National Transit Database.

Exhibit 2-24: Public Transit Revenue Sources, 2018

System-
Generated

Revenue
$21.3
29%

Local
$24.4
33%

Note: Dollar values are in billions; total is $73.3 billion.
Source: National Transit Database.

Federal Funding

Federal funding for transit comes from two sources: the general revenues of the U.S.
government and revenues generated from fuel taxes credited to the Highway Trust Fund’s MTA.
The Transit Account is generally the largest source of Federal funding for transit. Of the funds
authorized for transit grants in the Federal Transit Administration’s (FTA's) 2018 budget, 72
percent were derived from the Transit Account. Much of the transit funding from the Highway
Trust Fund is distributed to States and urbanized areas by legislatively defined formulas. A
smaller part is distributed by FTA competitively.

General revenue sources include income taxes, corporate taxes, tariffs, fees, and other
government income not required by statute to be accounted for in a separate fund. In recent
years, Congress has used general revenues on a number of occasions to top up the balances
of the Mass Transit Account. Additionally, Congress in recent years has often made additional
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general fund appropriations to supplement funds from the Mass Transit Account for a number of
FTA programs. Finally, it is worth noting that FTA's largest discretionary program, the Capital
Investment Grants Program, has historically been funded from the General Fund, rather than
the Highway Trust Fund.

How Long Has It Been Since Excise Tax Revenue Deposited
into the MTA Exceeded Expenditures?

As shown in Exhibit 2-25, for each of the 10 years since 2008 total annual receipts to the
MTA from excise taxes and other income (including amounts transferred from the
Highway Account) have been lower than the annual expenditures from the MTA.

Exhibit 2-25: Mass Transit Account Receipts and Outlays, Fiscal Years 2008-2018

==@==|\|ass Transit Account Receipts (Excluding General Fund Transfers) Mass Transit Account Outlays
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Sources: Highway Statistics, various years, Tables FE-210

(https://www.fhwa.dot.gov/policyinformation/statistics/2015/fe210.cfm) and FE-10
(https://www.fhwa.dot.qov/policvinformation/statistics/2015/fe10.cfm).

Since 1973, Federal statutes authorizing surface transportation have contained flexible funding
provisions that enable transfers from certain highway funds to transit programs and vice versa.
Transfers are subject to State and regional/local discretion, and priorities are established
through Statewide transportation planning processes. Forty-seven States and the District of
Columbia participate in the flexible funding program. The U.S. Territories do not participate.
Flexible funding transferred from highways to transit fluctuates from year to year and is drawn
from several different sources.

The Surface Transportation Block Grant Program is the primary source of FHWA funds that are
“flexed” to FTA to pay for transit projects. Funding may be used for up to 80 percent of the
eligible project costs. All capital and maintenance projects eligible for funds under current FTA
programs are eligible for flex funds. These funds may not be used for operating assistance.

FHWA's Congestion Mitigation and Air Quality (CMAQ) Improvement Program funds are another
source of flexed funds to support transit projects in air quality nonattainment areas. A CMAQ
project must contribute to the attainment of the National Ambient Air Quality Standards by
reducing air pollutant emissions from transportation sources. Capital and maintenance projects
can be funded through CMAQ, which also includes some provision for transit operating
assistance.
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State and Local Funding

State and local general funds and other dedicated public funds (vehicle licensing and
registration fees, communications access fees, surcharges and taxes, lottery and casino
receipts, and proceeds from property and asset sales) are important sources of funding for
transit at both the State and local levels. State and local funding sources for transit are shown
in Exhibit 2-26. Taxes—including fuel, sales, income, property, and other dedicated taxes—
provide 29 percent of public funds for State and local sources. General funds provide

28 percent of transit funding, other public funds provide 5 percent, and State transportation
funds provide the remaining 30 percent. Urban full reporters received $38.8 billion in State
and local funds out of the $40.0 billion State and local funds received by all reporters.

Exhibit 2-26: State and Local Sources of Urban Transit Funding
State Transportation General Fund
Funds $10.8
$10.5 28%
Other Public Funds 27%
$1.8

5%

Other Dedicated Taxes __———
$0.1

0%
Property Tax

$2.1

5%
Note: Dollar values are in billions.
Source: National Transit Database.

System-generated Funds

\\ Fuel Tax

$0.2
1%

Income Tax
$0.2
0%

System-generated funds totaled $21.3 billion in 2018, providing 37 percent of total transit
funding. Passenger fares contributed $15.9 billion, accounting for 21 percent of total transit
funds. These passenger fare figures do not include payments by State entities to transit
systems that offset reduced transit fares for certain segments of the population, such as
students and the elderly. These payments are included in the “other revenue” category.

Trends in Funding

Between 2008 and 2018, public funding for transit
increased at an average annual rate of 1.4 percent in
constant dollars. These trends are shown in Exhibit 2-27.

Federal funding for transit, as a percentage of total
funding for transit from Federal, State, and local sources
combined, reached a peak of 43 percent in the late 1970s
and declined to near its present value by the early 1990s.
State and local funding increased during this same
period. Exhibit 2-27 shows that since 2008, the Federal
government has provided between 16 and 19 percent of
total funding for transit (including system-generated
funds). In 2018, it provided 16 percent.

o \ ! 4
KEY TAKEAWAY

Between 2008 and 2018, after
adjusting for inflation (constant
dollars), public funding for transit
increased at an average annual
rate of 1.4 percent. Federal
funding increased at an average
annual rate of 1.4 percent, and
State and local funding increased
at an average annual rate of

1.5 percent.
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Exhibit 2-27: Funding for Urban Transit by Government Jurisdiction, 2008-2018
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Funding in Constant Dollars

Public funding for transit in constant (adjusted for inflation) dollars since 1991 is presented in
Exhibit 2-28. Total public funding for transit was $52.1 billion in 2018. The growth in total
funding accelerated between 2005 and 2009, then slowed and turned negative between 2009
and 2011, coinciding with the increase in Federal funding under the Recovery Act and a decline
in State funding during the economic downturn. Funding has since returned to positive growth.

Exhibit 2-28: Public Funding for Public Transportation, 1991-2018 (All Sources)
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Billions of Constant 2018 Dollars

Much of the increase in Federal funds over this period went to operating expenses. In constant
dollars, Federal funds directed to capital expenditures increased at an average annual rate of
1.5 percent from 2008 to 2018, whereas capital funds applied to operating expenditures
increased much more rapidly by 4.5 percent per year during the same period, albeit from a
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much smaller base. As indicated in Exhibit 2-29, in 2018 $4.4 billion, or 37 percent of all
Federal funds, was applied to operating expenditures and $7.6 billion (63 percent) of Federal
funds was applied to capital expenditures. Half of the operating expenditures were for preventive
maintenance, which is reimbursed as a capital expense under some of FTA's grant programs.

Exhibit 2-29: Application of Federal Funds for Transit Operating and Capital Expenditures, 2008—
2018
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Source: National Transit Database.

Capital Funding and Expenditures

Funding for capital investments by transit operators in the

United States comes primarily from public sources. A o M
relatively small amount of private-sector funding for capital
investment in transit projects is generated through KEY TAKEAWAY

innovative financing programs. Expenditures for transit capital

Capital investments include the design and construction investments, excluding directly
of new transit systems, extensions of existing systems, g?ge;ag;aufloioizrgg%to;aled

and .the.modernlzatlon or rgplacement of existing assets. 16.4-percent increase from 2008.
Capital investment expenditures can be made for the Capital investments are used for
acquisition, renovation, and repair of vehicles (e.g., the acquisition, renovation, and
buses, railcars, locomotives, and service vehicles) or repair of transit vehicles, such as
fixed assets (e.g., guideway elements, track, stations, buses and railcars, and fixed

assets, such as stations and rail
guideway elements. Federal
As shown in Exhibit 2-30, total public transit agency funding made up 40.7 percent of
expenditures for capital investment were $18.7 billion in "Ter:’ enues for capital spending.

. : e remaining funds came from
2018, excluding directly-generated sources and other i o P
funds not from Federal, State, or Local sources. Federal
funds provided $7.6 billion in 2018, accounting for
40.3 percent of total transit agency capital expenditures. State funds provided 17.5 percent and
local funds provided 41.9 percent of total transit funding. Over the period 2008 to 2018, State
funding for transit capital investments grew at a faster rate (5.1 percent) than did Federal or
local funding (1.8 and 0.2 percent, respectively). Transit capital expenditures increased by 16.4

and maintenance and administrative facilities).
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percent from 2008 to 2018. Investments from the American Recovery and Reinvestment Act of
2009 (“Recovery Act”) provided as much as $2.4 billion in capital funds in 2010, but dwindled to
just $0.1 billion in 2018. With directly generated sources added, the total amount of capital
investment in 2018 was $21.5 billion. This expenditure accounted for 29.4 percent of total
available funds for transit.

Exhibit 2-30: Sources of Funds for Urban Transit Capital Expenditures, 2008—2018
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As shown in Exhibit 2-31, rail modes account for approximately three-quarters of transit capital
expenditures. This high percentage is due to the higher cost of building fixed guideways and
rail stations, and because fixed-route bus systems typically do not pay to build or maintain the
roads on which they run. In 2018, $15 billion, or 70.1 percent of total transit capital
expenditures, was invested in rail modes of transportation, compared with the $6.4 billion, or
29.9 percent of the total, invested in nonrail modes. The $6.4 billion nonrail mode total includes
the $354 million spent by agencies with fewer than 30 peak vehicles. This investment
distribution has been consistent over the past decade.

Total guideway investment was $7.3 billion in 2018, and total investment in systems was

$2.2 billion. Guideway includes at-grade rail, elevated structures, tunnels, bridges, track, and
power systems for all rail modes, as well as paved highway lanes dedicated to fixed-route buses.
Investment in systems by transit operators includes groups of devices or objects forming a
network, most notably for train control, signaling, and communications. Total capital investment in
rolling stock, both rail and nonrail, was only 25.2 percent of total transit capital investment.

Most, but not all, major transit fixed-guideway expansion projects are constructed using Capital
Investment Grant program funds. In 2018, total investment in vehicles, stations, and maintenance
facilities was $5.4 billion, $3.4 billion, and $1.3 billion, respectively. “Vehicles” include the bodies
and chassis of transit vehicles and their attached fixtures and appliances, but do not include fare
collection equipment and movement control equipment, which are lumped under “Systems.”
“Stations” include station buildings, platforms, shelters, parking and other forms of access, and
crime prevention and security equipment at stations. “Facilities” include the purchase,
construction, and rehabilitation of administrative and maintenance facilities. Facilities also include
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investment in building structures, climate control, parking, yard track, vehicle and facilities
maintenance equipment, furniture, office equipment, and computer systems.

Exhibit 2-31: Urban Transit Capital Expenditures by Mode and Type, 2018
Rail Capital Expenditures in Millions

Commuter Streetcar
Type Rail Heavy Rail Light Rail Hybrld Rail Rail Other Rail' Total Rail

Guideway $2,016 $2,885 $2,013 $125 $7,116
Rolling Stock $452 $803 $396 $4 $55 $3 $1,713
Systems $487 $1,163 $127 $40 $16 $14 $1,848
Maintenance Facilities $226 $313 $145 $1 $8 $3 $695
Stations $471 $1,914 $470 $2 $3 $3 $2,863
Fare Revenue $26 $72 $26 $0 $1 $0 $125
Collection Equipment

Administrative $18 $29 $8 $0 $0 $0 $56
Buildings

Other Vehicles $17 $34 $7 $0 $0 $2 $61
Other Capital $77 $458 $4 $0 $12 $0 $552
Expenditures?

Total $3,791 $7,671 $3,195 $91 $222 $60 $15,029
Percentage of Total 17.7% 35.8% 14.9% 0.4% 1.0% 0.3% 70.1%

Nonrail Capital Expenditures in Millions

Fixed- Bus Rapid | Commuter | Demand Trolley Total
Type Route Bus | Transit Bus Response Ferryboat Bus Vanpool Nonrail

Guideway $65 $116 $16 $200
Rolling Stock $3,022 $8 $131 $242 $173 $91 $28 $3,694
Systems $279 $0 $0 $11 $3 $1 $9 $302
Maintenance Facilities $594 $6 $18 $18 $45 $0 $0 $680
Stations $311 $3 $3 $0 $196 $0 $0 $513
Fare Revenue $94 $0 $0 $1 $1 $0 $0 $97
Collection Equipment

Administrative Buildings $212 $0 $0 $11 $1 $2 $0 $226
Other Vehicles $54 $0 $0 $1 $0 $0 $0 $56
Other Capital $229 $0 $5 $5 $40 $0 $0 $281

Expenditures?

Total $4,858 $134 $175 $289 $458 $97 $37 $6,048
Percentage of Total 22.7% 0.6% 0.8% 1.3% 2.1% 0.5% 0.2% 28.2%

Total Expenditures for Rail and Nonrail Modes

Guideway $7,316 34.1%
Rolling Stock $5,407 25.2%
Systems $2,150 10.0%
Maintenance Facilities $1,375 6.4%
Stations $3,376 15.8%
Fare Revenue Collection Equipment $222 1.0%
Administrative Buildings $282 1.3%
Other Vehicles $116 0.5%
Other Capital Expenditures? $833 3.9%
Agencies operating fewer than 30 peak vehicles® $354 1.7%
Total $21,431 100.0%

" Includes Alaska railway, cable car, inclined plane, and monorail/automated guideway.

2 Capital expenditures not included elsewhere. These expenditures include furniture and equipment that are not an integral part of
buildings and structures; they also include shelters, signs, and passenger amenities (e.g., benches) not in passenger stations.

3 Agencies operating fewer than 30 peak vehicles do not report capital data by mode and type of expenditure.
Notes: Dollar values are in millions.

Table does not include aerial tramway, demand taxi, or publico.

Source: National Transit Database.
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Fluctuations in the levels of capital investment in different types of transit assets reflect normal
rehabilitation and replacement cycles and new investment.

“Other capital expenditures” include those associated with

general administration facilities, furniture, equipment that is o Vs
not an integral part of buildings and structures, data
processing equipment, and shelters located at on-street KEY TAKEAWAY

bus stops. “Data processing equipment” includes

. . . . In 2018, $15.0 billion, or
computers and peripheral devices for which the sole use is $ o

71.1 percent of total transit capital

in data processing operations. expenditures, was invested in rail
Exhibit 2-32 shows yearly capital expenditures for ;"é’_ge;efgsn?ﬂev'vzg 'i'::(@géferd in
rehabilitation or expansion by mode. Rehabilitation nonrail modes. In 2018, $18.2
expenses are those dollars used to replace service directly billion, or 39 percent, of total

or to maintain existing service. Expansion expenses are transit operating expenditures was
those used to increase service. Examples of expansion invested in rail modes, and $28.0

billion, or 61 percent, was
invested in nonrail modes.
Guideway investments, including

expenses include procuring additional buses to create a
new route, building a new rail line, or constructing an

additional rail station on an existing rail line. at-grade rail, elevated structures,
A . . . tunnels, bridges, track, and power
After ad_Justlng for inflation (const_ant dollars), total capital systems, totagled $7.3 bi"ionﬁ)n
expenditures from 2008 to 2018 increased by an annual 2018. Investments in vehicles,
average of 1.2 percent. Rehabilitation and expansion stations, and maintenance
expenses increased at nearly identical rates. Average facilities totaled $10.1 billion.

annual expenses for nonrail rehabilitation had the largest

increase over this time, with an average annual increase in

expansion expenses of 3.3 percent. Although nonrail spending increased at a higher rate than
rail spending, total rail assets still exceed nonrail assets.

Exhibit 2-32: Urban Capital Expenditures Applied by Rehabilitation or Expansion by Mode,

2008-2018
Annual
Rate of
Expenditure Change
Category 2018 |2018/2008
Rail Rehabilitation | $9,075| $8,755 $7,149| $6,528 $6,041 $7,281 $7,128| $7,773 $8,318| $8,627  $9,233 0.2%
Rail Expansion $5,256 | $5,916 | $6,577 | $5,756| $7,216 | $6,301| $6,419 $6,817 | $6,469 $5,735 $5,800 1.0%
Rail Total $14,331 | $14,671 $13,726 | $12,284 $13,257 $13,581 $13,546 $14,589 $14,786 $14,363 $15,032 0.5%
Nonrail $3,770 | $4,496  $4,757 | $4,570 $4,547  $4,323 $4,531| $5,320 $4,974| $5,125 $5,235 3.3%
Rehabilitation
Nonrail $655 $527 $580 $601 $595 $564 $366 $478 $556 $603 $874 2.9%
Expansion
Nonrail Total $4,426 $5,023 $5,337 $5,171| $5,141 $4,887 $4,897 $5,799 $5,529 $5,728 $6,109 3.3%
Rehabilitation $12,84 | $13,25 $11,90| $11,09 $10,58 $11,60 $11,65| $13,09 $13,29| $13,75 $14,46 1.2%
Total 6 0 6 8 7 3 9 3 1 2 7
Expansion Total $5,911| $6,444  $7,157 | $6,357 $7,811 $6,865 $6,785| $7,295 $7,024| $6,338 $6,674 1.2%
Grand Total $18,757  $19,694 $19,063 $17,455 $18,398 $18,468 $18,444 $20,388 $20,316 $20,090 $21,141 1.2%

Note: Dollar values are in millions (constant dollars).
Source: National Transit Database.
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How Does FTA Fund Major Transit Construction Projects?

FTA provides funding for the design and construction of light rail, heavy rail, commuter
rail, streetcar, bus rapid transit, and ferry projects through a discretionary grant program
known as Capital Investment Grants. Title 49 U.S.C. §5309 provides funds for new
transit systems, extensions to current systems, and capacity expansion projects on
existing transit lines currently at or over capacity. These types of projects are known
more commonly as “New Starts,” “Small Starts,” and “Core Capacity” projects.

To receive funds from the Capital Investment Grant program, the proposed project must
emerge from the metropolitan or Statewide planning process and proceed through a
multiyear, multistep process outlined in law, which includes a detailed evaluation and
rating of the project by FTA. FTA evaluates proposed projects based on financial criteria

and project justification criteria as prescribed by statute.

Under current law, Capital Investment Grant funding may not exceed 80 percent of a
project’s total capital cost. Generally, however, the Capital Investment Grant program
share of such projects averages about 50 percent. Funds are typically provided over a
multiyear period rather than all at once, due to the size of the projects and the size of the

overall annual program funding level.

Operating Expenditures

Transit operating expenditures include wages, salaries, fuel,
spare parts, preventive maintenance, support services, and
certain leases used in providing transit service. As indicated
in Exhibit 2-33, $51.8 billion was available for operating
expenses in 2018. This is a 37.9-percent increase from
2008. The Federal share of operating expenses increased
slightly from 7.6 percent in 2008 to 8.5 percent in 2018. The
share generated from system revenues decreased slightly
from 37.7 percent in 2012 to 35.6 percent in 2018. The
State share also dropped, decreasing from 25.1 percent in
2013 to 22.7 percent in 2018. The local share of operating
expenditures increased from 28.0 percent in 2012 to

33.1 percent in 2018.

o \ ! 4
KEY TAKEAWAY

Public transportation operating
expenditures (wages, salaries,
fuel, spare parts, preventive
maintenance, support services,
and leased transit services)
totaled $51.8 billion in 2018, a
37.9-percent increase from 2008.
Of this total cost, 35.6 percent
was funded by system-generated
revenue, of which most came from
passenger fares. The Federal
government provided a further
8.5 percent of revenues and the
remaining funds came from State
and local sources.
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Exhibit 2-33: Urban Sources of Funds for Transit Operating Expenditures, 2008—2018
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Note: Dollar values are in billions.
Sources: Transit Economic Requirements Model (TERM); National Transit Database.

Operating Expenditures by Type of Cost

==t= Recovery Ratio
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2008-2018
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Exhibits 2-34 and 2-35 illustrate how rail and non-rail operations have inherently different cost
structures because, in most cases, roads are not maintained by the transit provider, but tracks
are. A significantly higher percentage of expenditures for rail modes of transportation is
classified as nonvehicle maintenance, corresponding to the repair and maintenance costs of

fixed guideway systems.

Exhibit 2-34: Rail Operating Expenditures by Exhibit 2-35: Nonrail Operating Expenditures
Type of Cost, 2018 by Type of Cost, 2018

Nonvehicle
Maintenance
$1.2

4%
\\

\/ehicle Operations

Vehicle Operations

$16.5
59%

Note: Dollar values are in billions. Notes: Dollar values are in billions.
Note: Total rail operating expenditures were $18.2 B. Note: Total nonrail operating expenditures were $28.0 B.
Source: National Transit Database. Does not include rural agencies and agencies operating fewer

than 30 peak vehicles.
Source: National Transit Database.
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Cost Efficiency, Cost-Effectiveness, and Service Effectiveness

Cost Efficiency is the relationship between cost inputs such as labor, fuel, and capital to
service outputs such as vehicle miles and hours. Common metrics include labor
expenses per hour and services per mile.

Cost-Effectiveness is the relationship between cost inputs to service consumption, such
as linked trips (number of boardings) and unlinked trips (one trip from origin to destination
regardless of how many modes were used), and passenger miles. Common metrics are
operating cost per trip and per passenger mile.

Service Effectiveness links service outputs to service consumption. Common metrics are
trips per hour and passenger miles per revenue mile (load factor).

Operating Expenditures per Vehicle Revenue Mile

Operating expenditures per vehicle revenue mile (VRM) is one measure of financial or cost
efficiency. As shown in Exhibit 2-36, operating expenditures per VRM for all transit modes
combined were $10.94 in 2018. The average annual increase in operating expenditures per
VRM for all modes combined between 2008 and 2018 was 0.8 percent in constant dollars.

Exhibit 2-36: Urban Operating Expenditures per Vehicle Revenue Mile, 2008—2018

Expenditures

Heavy Commuter Fixed-Route Demand
Rail Rail Light Rail' Bus? Response?® Other* Total

2008 $10.90 $16.21 $16.99 $10.77 $4.85 $5.74 $10.06
2009 $11.08 $17.02 $18.49 $10.96 $4.94 $5.36 $10.21
2010 $11.33 $16.87 $19.14 $11.12 $5.09 $5.21 $10.35
2011 $11.71 $16.80 $18.75 $11.05 $4.84 $4.92 $10.24
2012 $11.97 $17.01 $18.92 $11.08 $4.83 $5.02 $10.31
2013 $13.46 $17.46 $18.52 $11.14 $4.75 $4.87 $10.58
2014 $13.94 $17.75 $19.08 $11.28 $4.75 $4.85 $10.76
2015 $14.02 $17.80 $19.50 $11.32 $4.73 $5.17 $10.82
2016 $14.68 $18.15 $20.32 $11.43 $4.68 $5.21 $11.02
2017 $13.07 $17.86 $19.69 $11.48 $5.00 $5.11 $10.83
2018 $13.23 $18.31 $20.70 $11.40 $5.03 $5.75 $10.94

Average Annual Rate
of Change 2018/2008
"Includes light rail, hybrid rail, and streetcar rail.
2Includes bus, bus rapid transit, and commuter bus.
3 Includes demand response and demand response taxi.

4 Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Notes: Values are in constant 2018 dollars.

Annual changes in operating expense per capacity-equivalent VRM and unadjusted motor bus operating expenditures are
consistent with those shown in Exhibit 2-32.

Source: National Transit Database.

2.0% 1.2% 2.0% 0.6% 0.4% 0.0% 0.8%

As illustrated in Exhibit 2-37, rail systems are more cost-efficient in providing service than are
nonrail systems once investment in rail infrastructure has been completed. (Indeed, this is one
of the explicit tradeoffs that agencies consider when deciding whether to construct or expand an
urban rail system.) Based on operating costs alone, heavy rail is the most efficient at providing
transit service, and demand-response systems are the least efficient. It should be noted that
the average capacities for all vehicle types are adjusted separately each year based on reported
fleet averages.
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Exhibit 2-37: Transit Operating Expenditures per Capacity-Equivalent Vehicle Revenue Mile by
Mode, 2008-2018

Expenditures

Commuter Fixed- Demand
Mode Heavy Rail Rail Light Rail' Route Bus? | Response® Other* Total

2008 $3.24 $4.36 $4.60 $7.61 $15.44 $9.75 $5.78
2009 $3.26 $4.52 $4.85 $7.67 $15.77 $9.71 $5.85
2010 $3.46 $4.64 $5.17 $8.00 $15.60 $9.71 $6.12
2011 $3.79 $4.90 $5.09 $8.47 $17.15 $9.60 $6.50
2012 $4.04 $5.08 $5.43 $8.93 $17.38 $10.59 $6.85
2013 $4.99 $5.28 $5.27 $9.32 $17.83 $10.99 $7.37
2014 $5.16 $5.36 $5.40 $9.82 $19.93 $11.22 $7.74
2015 $5.16 $5.36 $5.46 $9.84 $20.02 $11.58 $7.75
2016 $5.57 $5.59 $5.79 $10.14 $20.42 $12.31 $8.10
2017 $5.17 $5.75 $5.98 $10.27 $17.86 $12.45 $7.96
2018 $5.50 $6.20 $6.61 $10.72 $18.90 $14.75 $8.44

Average Annual Rate
of Change 2018/2008
" Includes light rail, hybrid rail, and streetcar rail.
2 Includes bus, bus rapid transit, and commuter bus.
3 Includes demand response and demand response taxi.

4 Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Note: Values are in constant 2018 dollars.
Source: National Transit Database.

5.4% 3.6% 3.7% 3.5% 2.0% 4.2% 3.9%

Exhibit 2-38 provides a range of service efficiency and effectiveness measures for two groups of
aggregate data: Top 10 agencies (by ridership) as of 2018, and the national total of all urban
and rural agencies in the United States. The table highlights several differences between the
top 10 operators and the national average. For example, fare revenue per mile, farebox
recovery, and average trips per hour vehicle are all higher for the top 10 compared with the
national average, reflecting the high population densities (higher vehicle occupancies) and a
larger share of riders traveling by rail (higher vehicle capacities) in the urban areas served by
the top 10 operators. Similarly, the higher use of rail by the top 10 is also reflected in the
operating cost vehicle per revenue mile. In contrast, the cost per trip is higher for the national
average, reflecting both lower vehicle occupancies and the dominance of bus services (and
hence higher labor costs per vehicle) outside of the top 10 markets. Finally, fare revenues and
costs increased by as much as 17 percent over the period 2008 to 2018, whether assessed on
a per-mile or per-trip basis.

As shown in Exhibit 2-39, the growth in operating expenses among the top 10 transit agencies
is led by the cost of fringe benefits, which have been increasing at a rate of 1 percent per year
above inflation (constant dollars) since 2008. By comparison, average salaries at these 10
agencies decreased at an inflation-adjusted rate of 0.5 percent per year from 2008-2018. FTA
does not collect data on the different components of fringe benefits, but increases in the cost of
medical insurance typically drive growth rates in fringe benefits across the economy and likely
drive the growth in this category.
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Exhibit 2-38: Top 10 Agencies versus All Urban and Rural Agencies in the United States, 2008—-2018

Increase | Annual
2008— | Percent
2008 2017 2018 Increase

Top 10 Average Fareper | $5.6 $56 $58 $6.3 | $63 $6.6 $6.6| $6.8 $6.7 $6.6 $6.5| 16.4% 1.5%
Agencies | Mile

Average Costper | $12.6 | $12.8 | $13.0 $13.2 | $13.6 | $13.7 | $14.0 | $14.1  $14.7 $146 $148 | 17.1% 1.6%
Mile
Average Recovery | 44.1% | 43.7% 44.7% 47.6% | 46.6% 48.0% | 47.4% | 48.0% 45.8% 45.3% 43.9%  -0.6% -0.1%
Ratio

National Average Fare per | $3.1 | $3.1 | $3.1 | $33 | $3.3 | $35 | $35  $36 | $35 | $34 | $3.3 8.7% 0.8%
(All Rural | Mile

and Urban | Ayerage Costper | $9.0 | $9.0 | $9.0 | $9.0 | $9.2 | $9.2 | $9.4 | $9.8 |$10.0 $10.0 $10.1 | 12.8% 1.2%
Agencies) | Mile

Average Recovery | 34.1% 34.3% | 34.7% | 36.7% | 36.6% | 37.5% | 36.8% | 36.3% | 35.0%  34.1%  32.9% -3.6% -0.4%
Ratio

Notes: Values are shown in constant 2018 dollars.

The top 10 transit systems are MTA New York City, Chicago Transit Authority, Los Angeles County Metropolitan Transportation
Authority, Washington Metropolitan Area Transit Authority, Massachusetts Bay Transportation Authority, Southeastern Pennsylvania
Transportation Authority, New Jersey Transit Corporation, San Francisco Municipal Railway, King County Metro, and San Francisco
Bay Area Rapid Transit District.

Source: National Transit Database.

Exhibit 2-39: Top 10 Agencies—Urban Growth in Labor Costs, 2008—-2018

Growth | Annual
Cost Since | Rate of
Component 2008 2017 2008 | Change

Salaries $5.2 | $5.2  $53 | $53  $53  $51 @ $52  $54 @ $5.7 $5.4 $5.5 5.3% 0.5%

Fringe Benefits $3.7 | $3.9  $41 | $43 | $43 | $41 | $42 | $43 | $51 $4.8 $4.1 10.2% 1.0%

Total Labor Cost | $8.89 | $9.13 | $9.36 | $9.60 | $9.58  $9.16 | $9.48 | $9.69 K $10.85  $10.17 | $9.55 | 7.3% 0.7%
Notes: Costs are in constant 2018 dollars.

The top 10 agencies are MTA New York City, Chicago Transit Authority, Los Angeles County Metropolitan Transportation Authority,
Washington Metropolitan Area Transit Authority, Massachusetts Bay Transportation Authority, Southeastern Pennsylvania
Transportation Authority, New Jersey Transit Corporation, San Francisco Municipal Railway, King County Metro, Bay Area Rapid
Transit District.

Source: National Transit Database.

Average Fares and Operating Costs, on a per-mile Basis, for the
Nation’s 10 Largest Transit Agencies

After adjusting for inflation, fares per mile increased by 3.1 percent yearly from 2008 to
2018, whereas the average cost per mile increased by 3.2 percent yearly. The result is a
0.1-percent yearly decrease in the “fare recovery ratio,” which is the percentage of
operating costs covered by passenger fares. The 2018 fare recovery ratio for these 10
agencies, which are all rail, was 43.9 percent. These agencies are more cost- and
service-effective than the national average, which means that ridership grows at a rate
greater than the rate of increase in service miles or operating expenses.
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Operating Expenditures per Passenger Mile

Operating expense per passenger mile is an indicator of the '

cost-effectiveness of providing a transit service. It shows M ‘

the relationship between service inputs, as expressed by

operating expenses, and service consumption, as KEY TAKEAWAY

measured in passenger miles traveled. Operating Farebox recovery ratios,

expenditures per passenger mile for all transit modes representing the share of

combined increased at an average annual rate of operating expenses that come

1.8 percent between 2008 and 2018 when adjusted for FRIT) [PESSETEIRN (108, (HER Ebel)
43.9 percent for the top 10 transit

constant QOIIars (from $0.73 to $0.87). Demand. response agencies in 2018, down slightly

has the highest operating cost per passenger mile, whereas from 44.1 percent in 2008. For all

heavy rail and commuter rail have the lowest operating cost agencies, the 33.8 percent

per passenger mile. Between 2008 and 2018 light rail recovery ratio in 2018 was down

operating expenditures per passenger mile increased by 37 slightly from 34.2 percent in 2008,

percent, or an annual average increase of 3.2 percent. This  éflecting an annual average

was the highest increase among the modes. These data change of - 0.1 percent.

are shown in Exhibit 2-40.

Exhibit 2-40: Urban Operating Expenditures per Passenger Mile, 2008—2018

Expenditures

Commuter Fixed-Route Demand
Heavy Rail Rail Light Rail' Bus? Response® Other* Total

2008 $0.42 $0.45 $0.71 $0.99 $3.96 $0.67 $0.73
2009 $0.44 $0.48 $0.75 $1.02 $4.06 $0.68 $0.76
2010 $0.45 $0.49 $0.81 $1.04 $4.18 $0.66 $0.77
2011 $0.43 $0.46 $0.75 $1.01 $4.08 $0.64 $0.74
2012 $0.44 $0.49 $0.75 $0.99 $4.14 $0.64 $0.74
2013 $0.49 $0.49 $0.77 $1.00 $4.17 $0.62 $0.76
2014 $0.50 $0.52 $0.80 $1.02 $4.17 $0.63 $0.78
2015 $0.52 $0.52 $0.85 $1.10 $4.21 $0.66 $0.81
2016 $0.54 $0.53 $0.89 $1.12 $4.14 $0.67 $0.83
2017 $0.51 $0.51 $0.90 $1.20 $4.44 $0.66 $0.84
2018 $0.54 $0.51 $0.97 $1.24 $4.51 $0.73 $0.87
ﬁ;’g’:‘:’:g’:’;’&'g}g%tg 2.4% 1.1% 3.2% 2.3% 1.3% 0.8% 1.8%

" Includes light rail, hybrid rail, and streetcar rail.

2 Includes bus, bus rapid transit, and commuter bus.

3 Includes demand response and demand response taxi.

4 Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Note: Values are in constant 2018 dollars.

Source: National Transit Database.

Farebox Recovery Ratios

The farebox recovery ratio presents farebox revenues as a percentage of total transit operating
costs.® This metric captures users’ relative contributions to the cost of providing transit services
and is a function of several factors. Farebox recovery ratios tend to be higher where transit
service is closely linked with transit travel demand, such as on services that operate only or
largely during peak periods, and on more capital-intensive modes that tend to have lower
operating costs. Importantly, however, the farebox recovery ratio also depends on fare structures
and choices about operating hours and routes that may be set to help achieve other public policy
goals, such as providing affordable transportation options to disadvantaged members of the

8 Net of reconciling cash expenses.
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community to help improve their access to opportunity and encouraging the use of more
environmentally sustainable modes of travel.

Average farebox recovery ratios for U.S. transit services from 2008 to 2018 are provided in
Exhibit 2-41. The average farebox recovery ratio over this period for all transit modes combined
was 33.8 percent in 2018. Heavy rail had the highest average farebox recovery ratio at

60.7 percent. Farebox recovery ratios for total costs are not provided because capital
investment costs are not evenly distributed across years. Rail modes have farebox recovery
ratios for total costs that are significantly lower than for operating costs alone because of these
modes’ high capital costs. Farebox recovery ratios also vary widely within each mode. The
ratio for heavy rail, for example, ranged from 13 percent to 78 percent in 2016 across the 15
reporting agencies. Other modes, such as fixed-route bus, had an even larger range: from

0 percent to over 100 percent in 2016 across the more than 1,200 reporting agencies. The vast
maijority of fixed-route bus systems, however, reported a farebox recovery ratio between 0 and
50 percent.

Exhibit 2-41: Average Urban Farebox Recovery Ratio by Mode, 2008-2018

Commuter Fixed-Route | Demand
Heavy Rail & Light Rail’ Bus? Response® Other* Total

2008 59.4% 50.3% 29.3% 26.3% 7.6% 32.9% 34.2%
2009 60.2% 48.0% 28.2% 26.7% 7.8% 35.4% 34.3%
2010 62.3% 48.6% 28.1% 26.8% 7.9% 37.2% 34.7%
2011 66.0% 52.1% 29.7% 28.0% 7.4% 38.0% 36.7%
2012 64.6% 51.8% 29.0% 28.2% 7.7% 40.1% 36.6%
2013 60.5% 50.8% 30.7% 28.5% 7.8% 40.4% 36.6%
2014 59.3% 50.1% 28.2% 27.7% 7.6% 40.4% 35.8%
2015 60.3% 52.0% 27.5% 271% 7.9% 41.8% 36.1%
2016 57.1% 52.1% 26.3% 25.9% 8.0% 40.0% 34.8%
2017 63.3% 52.9% 24.9% 24.9% 9.1% 40.6% 35.1%
2018 60.7% 50.7% 23.0% 24.0% 9.4% 39.9% 33.8%

Average Annual Rate
of Change 2018/2008

" Includes light rail, hybrid rail, and streetcar rail.

2 Includes bus, bus rapid transit, and commuter bus.

3 Includes demand response and demand-response taxi.

4 Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Source: National Transit Database.

0.2% 0.1% -2.4% -0.9% 2.2% 1.9% -0.1%

Combined Capital and Operating Expenditures

As noted above, transit capital expenditures totaled

$21.5 billion in 2018 (including $2.8 billion from directly V.
generated sources), and transit operating expenditures m

totaled $51.8 billion. Adding these figures yields a KEY TAKEAWAY
combined capital and operating expenditure total of

$73.3 billion. All levels of government spent a

combined $73.3 billion in 2018 to
provide public transportation and
maintain transit infrastructure.
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Introduction

People use the U.S. transportation system
every day to go to work or school, shop, visit
loved ones, ship goods, make service calls, go
on vacation, and more. Virtually every activity
outside the home or business involves some
form of transportation.

Many factors influence transportation demand
and in different ways. Characteristics about
the household and the people living in the
household matter when it comes to travel.
Different types of households travel differently.
As their characteristics, needs, and
preferences change, so too does the way they
use transportation.

Changes in demographics, such as household
size, income, and age, drive changes in
transportation demand. Geographic changes,
such as urban expansion, can shift
transportation demand or change
transportation needs. Social changes
influence preferences and expectations, and
technological innovations change what is
possible, including how activities are
completed, the transportation services
available, and the ways in which goods and
services are provided.

This chapter presents trends in travel
behavior, with an emphasis on the
characteristics of people and households that
influence transportation demand.

Population

As the Nation’s population continues to grow,

SECTION SUMMARY

The number of households grew from
108.2 million in 2001 to 128.5 million
in 2020.

In 2020, 35-54-year-olds comprised
25.4 percent of the U.S. population, a
decrease from 29.5 percent in 2000.
This age cohort makes the most trips,
with an average of 1,388 trips per
year.

In 2020, 8.0 percent of U.S.
households did not have access to a
vehicle either by choice or by
circumstance.

The proportion of licensed drivers in
the United States declined slightly
from 86.5 percent in 2001 to

83.9 percent in 2020.

The percentage of people ages 85
and older with a driver’s license grew
from 50 percent in 2001 to 59 percent
in 2020; this equates to 4.0 million
drivers ages 85 and older.

Nearly 30 million Americans did not
have access to internet-enabled
alternatives to transportation, such as
e-commerce and remote learning, in
2018.

Total person miles traveled (PMT) in
2017 was 4,291,150 miles. The
growth in PMT outpaced the growth in
vehicle miles traveled (VMT), which
totaled 2.321.820 miles in 2017.

so does overall transportation demand. How and where the population is growing and changing
directly affect the type and distribution of travel. Population growth results from two factors:
natural increase (births and deaths) and immigration.

The U.S. population has grown significantly over the past two decades, experiencing a 16.3
percent increase from 282 million people in 2000 to 332 million people in 2020.” However, the
annual rate of population growth has been declining in the United States since 2015. In 2017, a
year that aligns with travel data from the National Household Travel Survey (NHTS), the size of
the U.S. population was 290.1 million.

The past decade (i.e., 2010-2020) experienced an average annual growth rate of 0.66 percent.
The average annual growth rate in the previous decade was 0.97 percent. Population growth

7 U.S. Census Bureau (2021). Table NA-EST2021-POP. https://www.census.gov/data/tables/time-series/demo/popest/2020s-
national-total.html
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between 2019 and 2020 was the slowest in 120 years at 0.35 percent. This is important
because the size of the population is directly related to the total number of trips and miles
traveled each day. Even with declining growth rates, the U.S. population is still expected to
grow to 404.5 million people by 2060.8 The rate of population growth is an important
consideration when forecasting demand. Exhibit 3-1 provides an overview of U.S. population
growth rate by decade from 1960 to 2020.

Exhibit 3-1: Estimated U.S. Population Growth by Decade, 1960-2020

14% Population

growth in the
12% most recent
decade
(2010-2020)
10% was 7.35%.

8%
6%

4%

Growth Rate (percent)

2%

0%

1960-1970 1970-1980 1980-1990 1990-2000 2000-2010 2010-2020

Source: U.S. Census Bureau (2021). Historical Population Change Data (1910-2020). https://www.census.gov/data/tables/time-
series/dec/popchange-data-text.html

As with the size of the population, the number of households in the United States grew from
104.7 million in 2000 to 128.5 million in 2020. However, the average number of people per
household declined from 2.62 in 2000 to 2.53 in 2020 (see Exhibit 3-2). This decline may be
due in part to lower birth rates, the size of the older population, or patterns of immigration,
marriage, employment, and housing costs. However, the percentage of single-person
households also increased: from 25.5 percent of all households in 2000 to 28.2 percent in
2020.° This increase is important because many travel activities serve the entire household,
such as grocery shopping, trips to places of worship, or dining out. Therefore, transportation
demand increases overall where there are more households for the same population size. %112

8 U.S. Census Bureau (2018). Demographic Turning Points for the United States: Population Projections for 2020 to 2026.
https://www.census.gov/content/dam/Census/library/publications/2020/demo/p25-1144 .pdf

9 https://www.census.gov/data/tables/time-series/demo/families/households.html

10 https://www.fhwa.dot.gov/policy/otps/TPS_2020_Trends_Report.pdf

" https://onlinepubs.trb.org/onlinepubs/trnews/trnews264 TravelDemand. pdf

"2 https://significance.nl/wp-content/uploads/2019/03/2004-GDJ-Drivers-of-passenger-transport-demand-worldwide. pdf
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Exhibit 3-2: Number of Households and Average Household Size, 2001-2020
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Source: U.S. Census Bureau (2020). Historical Household Tables. https://www.census.gov/data/tables/time-
series/demof/families/households.html

Population and Travel Demand

Over the past five decades, household travel demand has consistently outpaced population
growth. It is measured in PMT, which accounts for travel on all modes of transportation, and
VMT, which accounts for travel by personal vehicle. Exhibit 3-3 compares trends in PMT and
VMT in 2001, 2009, and 2017. These years are chosen because they align with travel data
from the NHTS. As shown in Exhibit 3-3, the growth in PMT has outpaced the growth in VMT.
This means that travel via other modes has grown faster than travel by personal vehicle.

Exhibit 3-3 Total Annual Household PMT and VMT, 2001-2017
m2001 (A)

2009 (B) 12017 (C)

3.{84 A) |
3.733(B)

4.291 (C)

2.275 (A)
2.245 (B)
2.322(C)

0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000

VMT

Comparison of Household PMT
and VMT

Miles (trillions)

Source: McGuckin, N. and Fucci, A. (2017). Summary of Travel Trends: 2017 National Household Travel Survey, Report No.
FHWA-PL-18-019. https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf
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Exhibit 3-4 shows trends in PMT and VMT per person. Although PMT (all travel modes) has
increased, VMT per person has decreased. VMT per person was 7,698 miles in 2017, down
from 8,206 miles per person in 2001.

Exhibit 3-4: Total Annual PMT and VMT per Person and per Household, 2001-2017

m2001(A) =2009(B) =2017(C)
40,000
35244 36302

35,000 33,004
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20,000 [
13,651 (A) 14,228 (C
15.000 , 13,187 (8)
8,206 7. 698

10,000 7932

5,000

0
VMT

Per Person Per Household
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Source: McGuckin, N. and Fucci, A. (2017). Summary of Travel Trends: 2017 National Household Travel Survey, Report No.
FHWA-PL-18-019. https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf

Factors That Influence Travel Demand

Many factors beyond population and household size influence travel demand. These factors
include, but are not limited to, the age distribution of the population, population diversity, vehicle
ownership, licensure rates, worker status, and income. All of these factors influence travel
demand; travel demand characteristics such as mode, distance, and purpose; and travel
demand distribution across population groups and geographic areas.

Age

The characteristics of people and households helps us to understand how, why, how much, and
when people travel, and to predict future transportation needs. The average age of Americans
has continued to shift older, with the proportion of people ages 65+ growing faster than those

younger than 30, resulting in the median age increasing from 32.9 years in 1990 to 38.2 years in
2020."

The highest population growth rates have been among seniors (e.g., people ages 65 and older).
This is a continuing trend in the United States—there are more older drivers on roads, and there
are more seniors who may require transportation services. This is especially true in suburban
areas, where the size of the senior population is growing and fewer travel options are available.™

8 U.S. Census Bureau (2020). American Community Survey 2020 5-year estimates.

4 Parker, K., Horowitz, J.M., Brown, A., Fry, R., Cohn, D., and Igielnik, R. (2018). Chapter 1. “Demographic and Economic Trends in
Urban, Suburban and Rural Communities.” What Unites and Divides Urban, Suburban, and Rural Communities. Pew Research
Center, Washington, DC. https://www.pewresearch.org/social-trends/2018/05/22/what-unites-and-divides-urban-suburban-and-
rural-communities/
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Exhibit 3-5: Population Size and Percentage of the Population by Age Cohort, 2000 vs. 2020
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Sources: U.S. Census Bureau (2016). State Intercensal Tables: 2000—2010. https://www.census.gov/data/tables/time-
series/demo/popest/intercensal-2000-2010-state.html; U.S. Census Bureau (2020). National Population by Characteristics 2010—
2019. https://www.census.gov/data/tables/time-series/demo/popest/2010s-national-detail.html

Since 2000, the 35- to 54-year-old age cohort has declined as a percentage of the total
population. In 2020, 35- to 54-year-olds comprised 25.4 percent of the U.S. population—a
decrease from 29.5 percent in 2000. This is noteworthy because this age cohort comprises
people who make the most trips (i.e., workers and households with children), with an average of
almost 1,400 trips per year in 2017 (see Exhibit 3-6).

Exhibit 3-6: Average Number of Trips per Year by Age, 2017
76+ 966
65-75 1,259
55-64 1,313
35-54 1,388

25-34 1,307

Age Cohort (years)

18-24 1,064
16-17 1,037

5-15 1,015

0 200 400 600 800 1,000 1,200 1,400

Average Number of Annual Person Trips per Year

Source: National Household Travel Survey.

Both men and women are delaying marriage, and women are delaying motherhood. By 2018,
just under half of Millennials ages 25 to 37 were married (46 percent), which was a significant
decrease from 83 percent of the Silent Generation (people born from 1928-1945) who were
married between the ages of 25 and 37. Marriage rates have dropped steadily with each
subsequent generation. These lifestyle changes are important because income, employment
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status, marriage, and children all affect travel demand. High-income, employed, married people
with children travel the most. Conversely, low-income, unemployed, single people without
children travel the least.

Diversity

The U.S. population is not only aging, but also becoming more diverse. In 2000, 28.7 percent of
the Nation’s population comprised people of color: 12.8 percent Black or African American,

11.9 percent Hispanic or Latino (of any race), 9 percent American Indian and Alaska Native, and
4.1 percent Asian, Native Hawaiian, and other Pacific Islander.”® In 2017, a year that aligns with
travel data in the NHTS, 38.5 percent of the Nation’s population comprised people of color:

13.9 percent Black or African American; 17.6 percent Hispanic or Latino (of any race); 1.7
percent American Indian and Alaska Native; 6.7 percent Asian, Native Hawaiian, and other
Pacific Islander; and 5.4 percent some other race.' In 2020, people of color accounted for 39.9
percent of the U.S. population, or 130.3 million people."” By 2060, 56 percent of the U.S.
population is forecast to be people of color.™

Increased diversity brings changes in the level and distribution of travel demand in the United
States. For example, as highlighted in Exhibit 3-7, the average daily trip rate is lower for
minority population groups compared with White and non-Hispanic travelers.

Exhibit 3-7: Average Number of Trips per Day by Race and Ethnicity, 2017
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Source: National Household Travel Survey.

Many of the racial and ethnic differences in travel demand are minimized when controlling for
income. For most racial and ethnic groups, the average number of daily trips increases as
income increases. One exception is Black or African American households, where the highest
numbers of average daily trips are made by households with incomes between $50,000 and
$74,999.

'S https://www2.census.gov/programs-surveys/popest/tables/1990-2000/national/totals/nat-srh.txt

6 U.S. Census Bureau (2017). American Community Survey 2017 5-Year Estimates Data Profiles. Table DP05.
https://data.census.gov/cedsci/table?q=DP05&tid=ACSDP5Y2017.DP05

7U.S. Census Bureau (2020). American Community Survey 2020 5-Year Estimates Data Profiles. Table DP05.
https://data.census.gov/cedsci/table?q=DP05&tid=ACSDP5Y2020.DP05

8 U.S. Census Bureau (2018). Demographic Turning Points for the United States: Population Projections for 2020 to 2026.
https://www.census.gov/content/dam/Census/library/publications/2020/demo/p25-1144.pdf

3-7



Chapter 3: People and Their Travel

3-8

Exhibit 3-8: Average Daily Trip Rate by Household Income and Race and Ethnicity, 2017
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Source: National Household Travel Survey.

Income

Income affects the number of trips individuals take and the distance traveled in each trip.
Exhibit 3-9 shows the average number of trips by household income per day and the average
length of those trips.

Higher-income households made substantially more trips and traveled more miles on average
compared with lower-income households. Households with incomes of $100,000 or more made
22 percent more trips than those with incomes under $25,000, and those trips were 71 percent
longer on average.

Exhibit 3-9: Number of Person Trips and Average Trip Length by Income, 2017

Household Income Average Number of Trips per Day Average Trip Length (mile)

$0-$24,999 3.0 8.1
$25,000-$49,999 3.4 9.7
$50,000-$74,999 3.4 1.3
$75,000-$99,999 3.5 12.7
$100,000+ 3.6 13.9
Total 3.4 11.6

Source: National Household Travel Survey.

Although personal vehicles were used for the majority of trips across all incomes in 2017, lower-
income households were more likely to use public transit, walk, and bicycle for their travel (see
Exhibit 3-10). The lowest-income households (under $10,000 per year), for example, walked for
a large percentage of their trips (21.2 percent) and had the highest level of transit use at

9.1 percent of all trips.
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Exhibit 3-10: Percentage of Trips by Household Income and Mode of Travel, 2017
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Source: McGuckin, N. and Fucci, A. (2017). Summary of Travel Trends: 2017 National Household Travel Survey, Report No.
FHWA-PL-18-019. https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf

Gender

Historically, men and women have had strong differences in travel demand: differences in the
types of trips, the number of trips, trip distances, and driver licensing. These differences have
declined in recent years, which may reflect the changing roles of men and women in the
household.®

Exhibit 3-11:  Average Daily Vehicle Trip Count for Males and Females, by Age of Children in
Household, 2017

380 [~ oo
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Source: National Household Travel Survey.

'® https://www.planning.org/planning/2020/feb/mind-the-gender-gap/
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The largest difference in travel behavior between men and women is seen in retirement when
no children are living in the household. This may be due, in part, to the traditional gender roles
of older generations. Gender differences in travel are also seen in households with school-age
children between 6 and 15 years of age. During this stage of life, women travel more compared
with men for school trips and family errands.

Vehicles and Licensing

Most U.S. households use a vehicle to make their daily trips such as to commute to work and
school, run errands, access healthcare, and care for dependent family members. The U.S.
Department of Transportation has been collecting data on travel and vehicle ownership since
the 1960s. Vehicle ownership varies across the Nation. Overall, 8.5 percent of U.S.
households do not have access to a vehicle (either by choice or by circumstance) according to
the 2020 American Community Survey.?

Vehicle Ownership Trends

Not surprisingly, income is one of the major determinants of the number of vehicles in a
household. Exhibit 3-12 depicts the percentage of zero-vehicle households by household
attributes in 2017. Households with no vehicles are more likely to live in urban areas, be
renters, and have incomes under $25,000 compared with households with at least one vehicle.

Exhibit 3-12: Percentage of Zero-vehicle Households in the United States by Household
Attribute, 2017

Household Income Less than $25,000 F 26.2%
Household Income More than $25,000 3.4%
Residence is Ow ned/Other 2.2%
Residence is Rented 20.6%
Single-person Household ? 20.7%
Multi-person Household 4.4%
Household in Urban Area 10.2%
Household in Rural Area 3.1%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%
Percentage of Zero-Vehicle Households

Household Attribute

Source: U.S. Census Bureau (2019). American Community Survey, Table S2504.
https://data.census.gov/cedsci/table?q=vehicle%20ownership&tid=ACSST1Y2019.S2504

However, the vehicle ownership model may be changing, as exemplified by the slowing growth
in the average number of vehicles per household. Exhibit 3-13 shows that the average number
of vehicles per household has leveled off over the past two decades. This is likely due to
changes in household size, labor force participation, and access to alternative transportation
modes (such as on-demand transportation and shared modes). For example, as household
size decreases, the number of vehicles per household also declines as there are fewer drivers.

20 U.S. Census Bureau (2020). American Community Survey, Table S2504.
https://data.census.gov/cedsci/table?q=vehicle%20ownership&tid=ACSST1Y2020.S2504
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Exhibit 3-13  Average Number of Vehicles per Household, 1969-2017
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Source: McGuckin, N. and Fucci, A. (2017). Summary of Travel Trends: 2017 National Household Travel Survey, Report No.
FHWA-PL-18-019. https://nhts.ornl.gov/assets/2017_nhts_summary_travel_trends.pdf

Driver’s License Trends

Overall, the proportion of total licensed drivers (ages 16 and older) in the United States declined
slightly from 86.5 percent in 2001 to 83.9 percent in 2020.2' People ages 65 and older have
experienced a growth in total population as well as in the number and percentage of licensed
drivers. For example, the percentage of people ages 85 and older with a driver’s license grew
from 50 percent in 2001 to 59 percent in 2020 (see Exhibit 3-14). Given that there were

6.7 million Americans ages 85 and older in 2019, that equates to 4.0 million drivers ages 85 and
older.

Exhibit 3-14: Percentage of Licensed Drivers by Age Cohort, 2001 vs. 2020
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Source: Federal Highway Administration (2021). Table DL-20: Distribution of Licensed Drivers—2020 by Sex and Percentage in
Each Age Group and Relation to Population. https://www.fhwa.dot.gov/policyinformation/statistics/2020/pdf/dI20.pdf

21 Federal Highway Administration (2020). Table DL-20: Distribution of Licensed Drivers—2020 by Sex and Percentage in Each Age
Group and Relation to Population. https://www.fhwa.dot.gov/policyinformation/statistics/2020/pdf/dI20.pdf
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Driver’s license rates are lowest for people ages 16 to 19 years. The percentage of licensed
drivers has decreased for every age group below 65 years of age. Reasons for this decline may
include increased graduated driver’s licensing laws as well as the availability of new alternative
travel modes and technologies. Researchers have also posited that rising internet use may
reduce the need for some in-person interactions, and the cost of vehicle ownership (e.g., gas,
insurance, maintenance) makes driving a less attractive mode option for travelers.

Historically, there was a large difference in licensure rates between men and women. In 1969,
60 percent of licensed drivers were men and 40 percent were women (see Exhibit 3-15). Many
factors, including changes in social norms and growth in women’s employment and income,
have translated to greater licensing among women. In 2019, 49.4 percent of licensed drivers
were men and 50.6 percent were women.

Exhibit 3-15: Licensed Drivers in the United States, Male and Female, 1969-2019
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Source: National Household Travel Survey.

Work-Related Travel Trends

VMT is very closely related to participation in the labor force. Demographics and
socioeconomic characteristics are closely related to occupations. Hence, trends in
demographics and socioeconomic characteristics of the population can provide insight into
future travel demand and transportation needs.

Full-time workers make more trips than nonworkers in every age cohort (see Exhibit 3-16). The
greatest difference in average daily trips per person is between workers and nonworkers in the
25 to 34 years age cohort.

Although travel to work makes up only 19 percent of all trips,? most of these trips are made in
peak travel periods when many people are traveling at the same time, which can lead to
congestion on highways, buses, and subways.

22 |bid.
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Exhibit 3-16: Average Daily Trips per Person by Worker Status, 2017

m Full-time Worker (A) Non-worker (B)
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Source: National Household Travel Survey.

Travel to Work

Changes in work travel, including mode, time of day, or teleworking, can disperse or concentrate
travel demand on the transportation system. As shown in Exhibit 3-17, commuting to work by
driving alone continues to be the predominant mode choice for workers.

Exhibit 3-17: Typical Transportation Mode to Work, 2019

Mode to Work Percent of Workers

Vehicle 84.8%
Drive Alone 75.9%
Carpool 8.9%

Public Transit 5.0%
Bus 2.3%
Subway 1.9%
Other 0.8%

Bike 0.5%

Walk 2.6%

Work from Home 5.7%

Other 1.4%

Total 100.0%

Source: U.S. Census Bureau, 2019 American Community Survey, 1-year estimates.

The most popular modes for commuting to work also have the shortest travel times. The average
one-way travel time for all work trips is 27.6 minutes according to the 2019 American Community
Survey. Driving alone (26.4 minutes), biking (21.2 minutes), and walking (12.6 minutes) have
travel times under the average. The longest travel times are for subway (48.8 minutes) and bus
(46.6 minutes), likely due in part to wait times and transfers for these transit modes.
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Exhibit 3-18: Average Travel Time to Work in Minutes, 2019

All Modes
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Source: U.S. Census Bureau, 2019 American Community Survey, 1-year estimates.

Work Options

Job types often dictate people’s work schedule and flexibility. Since 2010, management,
production, transportation, and service occupations have grown, whereas jobs in sales, office
occupations, natural resources, construction, maintenance, and farming have declined (see
Exhibit 3-19).

Exhibit 3-19: Percentage of Workers Ages 16 and Older by Occupation, 2010 and 2020

e eupation

Management, Business, Science, and Arts 35.3% 39.5%
Service 17.1% 17.4%
Sales and Office 25.4% 21.3%
Natural Resources, Construction, Maintenance, and Farming 9.8% 8.7%
Production, Transportation, and Material Moving 12.4% 13.1%

Source: U.S. Census Bureau (2019). Table S2401: Occupation by Sex for the Civilian Employed Population 16 Years and Over.
https://data.census.gov/cedsci/table?q=S2401&tid=ACSST1Y2019.S2401

As shown in Exhibit 3-20, just over 33 percent of workers in sales and service occupations and
just under 30 percent of those in natural resource, construction, and maintenance have flexibility
in their work arrival time. In comparison, just under 55 percent of workers in professional and
technical occupations have flexibility in their work start times.

The U.S. workforce has seen tremendous growth in telework over the last few decades. The
number of people who work from home grew from 2.3 million in 1980 to 11 million in 2020 (see
Exhibit 3-21). Changes in occupation sectors and work culture as well as improvements in
telecommunications speed, options, and security are likely contributors to this growth. Note that
the 2020 numbers shown in Exhibit 3-21 are from the American Community Survey (ACS) 2020
five-year estimates, which represent data collected over the 5-year period ending in 2020.
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Exhibit 3-20 Work Arrival Time Flexibility by Occupation, 2017
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Source: National Household Travel Survey.

Exhibit 3-21: Trends in Work from Home: Number and Share of Workers, 1980-2020
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Source: U.S. Census Bureau (2020). TableB08301: Means of Transportation to Work.
https://data.census.gov/cedsci/table?q=ACS%20means%200f%20transportation%20t0%20work&tid=ACSDT5Y2020.B08301

The ability to work from home depends on occupation as well as the availability of internet
service. According to the Federal Communications Commission (FCC), 98.8 percent of
Americans in urban areas have access to broadband internet (see Exhibit 3-22). The FCC
defines broadband as having a minimum of 25 Mbps download and 3 Mbps upload speeds.
Broadband provides high-speed internet access via multiple types of technologies, including
fiber optics, wireless, cable, DSL, and satellite.

In rural areas the number of Americans with access to broadband falls to 82.7 percent, dropping
further to 79.1 percent on Tribal lands. Although 25/3 Mbps is the FCC-defined minimum
broadband speed, FCC acknowledges that this minimum speed supports activities such as
email, social media, and standard-definition video. The 25/3 Mbps minimum does not support
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file downloads, high-definition (HD) video streaming, HD video conferencing, or many core
activities of students and teleworkers.??

In urban areas, 87.2 percent of Americans have access to the highest speed broadband, 250/25
Mbps. This number drops to 55.6 percent for rural areas and 49.6 percent on Tribal lands. This
broadband speed supports all activities including streaming Ultra HD 4K video.?*

Exhibit 3-22: Deployment (MiIIions) of Broadband Internet at Different Speed Tiers, 2017-2019

Internet
Speed Population m Population Population

25/3 Mbps United States 304.47 93.5% 309.00 94.4% 313.74 95.6%
Rural Areas 46.98 73.7% 50.14 77.7% 53.83 82.7%
Urban Areas 257.49 98.3% 258.85 98.5% 259.91 98.8%
Tribal Lands 2.73 68.1% 2.92 72.3% 3.20 79.1%

250/25 Mbps | United States 190.04 58.3% 280.16 85.6% 286.18 87.2%
Rural Areas 17.99 28.2% 33.26 51.6% 36.20 55.6%
Urban Areas 172.05 65.7% 246.89 94.0% 249.97 95.0%
Tribal Lands 1.60 39.9% 1.84 45.5% 2.01 49.6%
Population Evaluated 325.71 327.16 328.21

Source: Federal Communications Commission (2021). Fourteenth Broadband Deployment Report, Report No. FCC-21-18.
https://www.fcc.gov/document/fcc-annual-broadband-report-shows-digital-divide-rapidly-closing

Communities without access to high-speed internet are more likely to have lower-than-average
population size, lower population density, and lower per-capita and household income
compared with communities that have access to broadband (see Exhibit 3-23).

Exhibit 3-23: Demographics for Communities with and without Access to Broadband, 2019

Average Median

Broadband Per Capita Income Household Income
Region Access Population Size Population Density (2018 Dollars) (2018 Dollars)
United States | With 1,517.7 7,194.7 $33,336.42 $67,970.89
Without 1,439.8 1,302.2 $27,441.02 $54,245.57
Rural Areas With 1,407.7 172.9 $31,212.33 $63,254.26
Without 1,385.0 78.1 $27,291.17 $54,067.27
Urban Areas With 1,5633.7 8,221.2 $33,646.93 $68,669.25
Without 1,543.2 3,615.0 $27,728.41 $54,599.34

Note: Population density is the total population residing in the census block group as of 2019 divided by the square miles of land in
the census block group; the estimate of land area is based on the 2010 Census.

Source: Federal Communications Commission (2020). 2020 Broadband Deployment Report, Report No. FCC-20-50.
https://docs.fcc.gov/public/attachments/FCC-20-50A1.pdf

2 https://www.fcc.gov/consumers/guides/broadband-speed-guide
% Ibid.
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Mobility — Highways

Transportation infrastructure, such as
highways, bridges, bicyclist and pedestrian SECTION SUMMARY
facilities, and public transportation, provides
lasting economic benefits to the Nation and
its citizens over decades through improved
mobility. Mobility increases productivity
through enhanced employment opportunities,
lower business costs, and faster product
deliveries, which are essential drivers of
business expansion and economic growth.

In addition, consumers benefit from the

o Forthe 52 largest metropolitan areas
with population over 1 million, the
Travel Time Index (TTI) for Interstate
and other limited-access highways
averaged 1.33 in 2018, meaning that
the average peak-period trip took
33 percent longer than the same trip
under free-flow traffic conditions.

increase in available product variety and the e For limited-access highways in the
convenience of product delivery. same metropolitan areas, the Plgnnmg
Time Index (PTI) averaged 2.12 in
In urban areas, congestion is often the 2018, meaning that ensuring on-time
biggest impediment to maintaining arrival 95 percent of the time required
transportation mobility. Despite past capacity planning for 2.12 times the travel time
expansions on highways, the urban highway under free-flow traffic conditions. The
system has had difficulties keeping up with median speed for all vehicles on the
rising mobility demands and thus congestion National Highway System was greater
has worsened over time. This deficiency in than 55 mph for 55 percent of all
capacity and reliability can adversely affect vehicles in 2018.
the American economy and results in loss of « Congestion grew persistently worse
time and fuel as well as missed from 2008 to 2018. The average
opportunities. delay for an individual commuter rose

from 42 hours in 2008 to 54 hours in
2018. Total delay reached 8.6 billion
hours and fuel waste reached 3.4
billion gallons in 2018, leading to a
total cost of $188 billion.

This section focuses on highway mobility
issues relating to personal travel. Freight-
specific mobility issues are addressed in Part
lll. Information on operational performance of
public transit is presented later in this chapter.

Congestion

Congestion on highways and bridges occurs when traffic demand approaches or exceeds the
available capacity of the system. “Recurring” congestion refers to congestion routinely taking
place at roughly the same places and times. Although typically associated with peak traffic
periods, recurring congestion may extend beyond traditional peak traffic windows and create
delays at other times of day.

“Nonrecurring” congestion refers to less predictable congestion occurring due to factors such as
crashes, construction, inclement weather, and surging demand associated with special events.
Such disruptions can make part of the roadway unusable and dramatically reduce the available
capacity and reliability of the entire transportation system. About half of total highway
congestion is recurring, and the other half nonrecurring.

A standard definition or measurement of what constitutes congestion has not been universally
accepted. Transportation professionals examine congestion from several perspectives, such as
average delays and variability. This report examines congestion through indicators of duration
and severity, including travel time indices, congestion hours, and planning time indices.
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Congestion Measures

The National Performance Management Research Data Set (NPMRDS), the Federal Highway
Administration’s (FHWA's) official data source for measuring congestion, is provided monthly
to States and metropolitan planning organizations (MPOs) for their performance measurement
activities. (See the discussion of Transportation Performance Management in the Introduction
to Part | of this report.) The NPMRDS, using INRIX® travel time data, covers all the National
Highway System (NHS) roadways, as well as more than 25 key Canadian and Mexican border
crossings. It includes more than 350,000 individual segments, known as Traffic Message
Channels (TMCs), whose lengths range from 10 feet to 85.7 miles. The NPMRDS is a
compilation of vehicle probe-based data on observed travel times, date/time, direction,
average speed, and location for freight and passenger traffic in 5-minute intervals by segment.
The data have a high geographical coverage and resolution, enabling localized and in-depth
performance analysis.

Although the NPMRDS is a rich source of information on congestion, it has not existed long
enough to provide a 10-year time series. Data are available starting in 2012 for the Interstate
highways and starting in mid-2013 for roads functionally classified as “Other Freeway and
Expressway.” (See Chapter 1 for a description of functional classes.) The data source of the
NPMRDS changed in January 2017, based on a slightly different approach in data collection from
that used in 2012—2016. This change of data source could lead to changes in mobility measures
in 2017 and 2018, although it is impossible to assess the magnitude of the differences.

Using data from the NPMRDS, FHWA produces quarterly Urban Congestion Reports that
estimate mobility, congestion, and reliability on Interstate highways and other limited-access
highways in the 52 largest metropolitan areas, available at the FHWA website
(https://ops.fhwa.dot.gov/perf_measurement/ucr/index.htm).

In the NPMRDS-based Urban Congestion Reports, the peak period includes the morning peak
period (6 a.m. to 9 a.m.) and afternoon peak period (4 p.m. to 7 p.m.) on weekdays. For
purposes of computing free-flow speed, the off-peak period is defined as 9 a.m. to 4 p.m. and

7 p.m. to 10 p.m. on weekdays, as well as 6 a.m. to 10 p.m. on weekends. The free-flow speed
is calculated as the 85th percentile of off-peak speeds based on the previous 12 months of data.

An alternative source of congestion measures is the Urban Mobility Report developed by the
Texas Transportation Institute; the most recent edition released in June 2021 included data for
1982 through 2020. The 2021 Urban Mobility Report’s estimated congestion trends were based
on speed data provided by INRIX®, which contains historical traffic information on freeways and
other major roads and streets. Data on traffic speed were collected from more than 1.5 million
GPS-enabled vehicles and mobile devices for each section of road for every 15-minute period
every day for all major U.S. metropolitan areas. The volume and roadway inventory data from
FHWA's Highway Performance Monitoring System (HPMS) were used with the speeds to
calculate travel delay statistics.

The 2021 Urban Mobility Report assigned peak hours as 6 a.m. to 10 a.m. (morning peak
period) and 3 p.m. to 7 p.m. (evening peak period) on weekdays. Congestion occurs if traveling
speed is below a congestion threshold, defined as the “reference speeds,” as the comparison
standard for travel delay. The reference speeds were calculated from the INRIX dataset, which
took the lower value of either the low-volume speed (for example, during the period from 10

p.m. to 5 a.m.) or the speed limit (65 mph on the freeways) on each road section according to
the roadway design characteristics. The reference speeds are generally slower than the speeds
used in previous reports (called free-flow travel speed), resulting in lower delay estimates.

The Urban Congestion Report and the Urban Mobility Report both report traffic system
performance indicators such as the TTI, congested hours, and the PTI, and use vehicle miles
traveled (VMT) as weights to aggregate values. However, these two reports differ in their data

4-3



Chapter 4: Mobility

4-4

coverage and estimation methodology, and thus the values for these indicators vary between
the two reports. For example, the boundaries of the 52 metropolitan areas used in the Urban
Congestion Reports are based on metropolitan statistical areas with population above
1,000,000 in 2010. On the other hand, the 2019 Urban Mobility Report includes data for 494
urbanized areas (defined by the U.S. Census Bureau as an urban area of 50,000 or more
people). The definition of free-flow speed or peak hours is also different, resulting in different
interpretations of the same congestion indicators.

Travel Time Index .

0 0 . \ ,
The TTI measures the average intensity of congestion. w
This index is calculated as the ratio of the travel time

during the peak period (the morning and afternoon peak KEY TAKEAWAY
hours on weekdays) to the time required to make the Based on the NPMRDS, the TTI for
same trip at free-flow speeds. The value of the TTl is freeways and expressways averaged

always greater than or equal to 1, with a higher value ~=B I 200 e NEon's 93 (e es]
metropolitan areas. This means that

indicating more severe congestion. For example, a value  yhe average peak-period trip took

of 1.30 indicates that a 6.0-minute trip ona road that is 33 percent longer than did the same

not congested would typically take 78 minutes trip under free-flow traffic conditions.

(30 percent longer) during the period of peak congestion. The comparable TTl value for 2012
was 1.24.

Based on the peak-period definition from the NPMRDS-

based Urban Congestion Reports referenced above,

Exhibit 4-1 shows that the TTI for all 52 of the largest metropolitan areas was 1.33 in 2018,
which indicates that the average driver spent roughly one-third more time during the congested
peak time compared with traveling the same distance during the non-congested period. TTI
values are estimated on Interstate highways and other limited-access highways in the
NPMRDS. The level of congestion rose continuously from 1.24 in 2012 to its peak of 1.35 in
2016, before dropping marginally to 1.33 in 2017 and 2018. A trip that would have taken 60
minutes during the off-peak period took an average of 74.4 minutes (24 percent longer) during
the peak period in 2012, 81.1 minutes (35 percent longer) during the peak period in 2016, and
79.7 minutes (33 percent longer) in 2018.

Exhibit 4-1: Travel Time Index in the 52 Largest Metropolitan Areas by Population, 2012-2018

=== Pop. 1-2 million Pop. 2-5 million Pop. > 5 million All 52 Areas
1.6
1.48
15 )
144 145 143 143
é 1.4 138 1.35
£ 1.33 1.33 1.34 ’ 1.33 1.33
[}]
1.28
E 43 124
[ .
T 1.29 1.29 1.30 1.29 1.29
lc_g 1.2 1.25 e — = ¢ =
1.21 1.19 1.19 1.20 1.19 1.19
1.1 1.16
1.13
1.0
2012 2013 2014 2015 2016 2017 2018

Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System in the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate highways
start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census Bureau 2014
Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a
slightly different approach in data collection from that used in 2012-2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.
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Residents in the largest metropolitan areas tend to experience more severe congestion, and
those with more moderate population usually report better mobility. In 2018, the average TTI
was 1.43 for metropolitan areas with population over 5 million, meaning that a 60-minute off-
peak trip took an average of 85.7 minutes during the peak period (60 minutes multiplied by
1.43). The average TTI for metropolitan areas with population between 2 and 5 million was
1.29, meaning that the same length of off-peak trip took 77.3 minutes during the peak. The TTI
for metropolitan areas with population between 1 and 2 million was the lowest at 1.19, meaning
that the same length of off-peak trip took 71.6 minutes during the peak.

METROPOLITAN POPULATION

Based on the United States Census Bureau (2014) report Metropolitan Statistical Areas
Population Estimates for 2010, there are 21 metropolitan areas with population of 1-2
million: Austin, Birmingham, Buffalo, Columbus, Hartford, Indianapolis, Jacksonville, Las
Vegas, Louisville, Memphis, Milwaukee, Nashville, New Orleans, Oklahoma City,
Providence, Raleigh, Richmond, Rochester, Salt Lake City, and San Jose. There are 22
metropolitan areas with population of 2—5 million: Baltimore, Boston, Charlotte,
Cincinnati, Cleveland, Denver, Detroit, Kansas City, Minneapolis, Orlando, Phoenix,
Pittsburgh, Portland, Riverside, Sacramento, St Louis, San Antonio, San Diego, San
Francisco, San Juan, Seattle, and Tampa. There are 9 metropolitan areas with
population of more than 5 million: Atlanta, Chicago, Dallas/Ft Worth, Houston, Los
Angeles, Miami, New York, Philadelphia, and Washington, DC.

Planning Time Index

Most travelers are less tolerant of unexpected delays than of everyday congestion. Although
drivers dislike everyday congestion, they may have an option to alter their schedules to
accommodate it or are otherwise able to factor it into their travel and residential location
choices. Unexpected delays, however, often have larger consequences and cause more
disruptions in business operation and people’s lives. Travelers also tend to better remember
spending more time in traffic due to unanticipated disruptions, rather than the average time
required for a trip throughout the year. From an economic perspective, low travel time reliability
requires travelers to budget extra time in planning trips or to suffer the consequences of being
delayed. Hence, travel time reliability could substantially influence travel decisions.

Travel time reliability measures typically compare high-delay days with average-delay days,
which provides a different perspective on traffic condition beyond a simple average travel delay.
The simplest methods usually identify days that exceed the 95th percentile in terms of travel
times and estimate the severity of delay on specific routes during the heaviest traffic days of
each year. (These days could be spread over the course of a year or could be concentrated in
the same month or week, such as a week with severe weather.) The planning time index (PTI),
used to measure travel time reliability in this report, is defined as the ratio of the 95th percentile
of travel time during the morning and afternoon peak periods to the free-flow travel time. For
example, a PTI of 1.60 means that, for a trip that takes 60 minutes in light traffic, a traveler
should budget a total of 96 (60 x 1.60) minutes to ensure on-time arrival for 19 out of 20 trips
(95 percent of the trips).
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Transportation Performance Management (TPM) Travel Time Reliability Measures

TPM, described in the Introduction to Part I, establishes specific national performance
measures related to travel time reliability, defined as the consistency or dependability of
travel times from day to day or across different times of the day. There are several travel-
time-based reliability measures, two for carrying out the National Highway Performance
Program and one to assess freight movement:

o Percentage of the person-miles traveled on the Interstate that are reliable,
o Percentage of person-miles traveled on the non-Interstate NHS that are reliable, and
o Truck Travel Time Reliability Index.

Based on the peak period definition from the NPMRDS-based Urban Congestion Reports
referenced above, Exhibit 4-2 indicates the average PTI was 2.12 in the 52 largest metropolitan
areas in 2018, meaning that travelers would need to plan on a 60-minute off-peak trip requiring
up to 127.0 minutes (2.12 x 60 minutes) in the peak period to ensure on-time arrival 95 percent
of the time. The value of the PTl was 2.17 in 2012, rose quickly to 2.68 in 2014, then declined
steadily to a lower level of 2.12 in 2018. To ensure on-time arrival for a 60-minutes off-peak trip,
an average traveler would have to allocate a total of 130 minutes in 2012; this budgeted time
reached 161 minutes in 2014 then fell to its lowest level of 127 minutes in 2018.

Exhibit 4-2: Planning Time Index in the 52 Largest Metropolitan Areas by Population, 2012-
2018
e=t==Pop. 1-2 million Pop. 2-5 million Pop. > 5 million All 52 Areas
3.5
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3.0
x
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£ 217 : : 2.15 2.12
c
= 2.26 *
2.0 2:15 214
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1.93
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Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System over the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate highways
start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census Bureau 2014
Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a
slightly different approach in data collection from that used in 2012-2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.

As was the case for the TTI, the PTI was consistently higher in larger metropolitan areas than
smaller ones. In 2018, the average PTI was 2.36 on limited highways in metropolitan areas with
more than 5 million residents, 18 percent higher than the PTI of 2.01 observed in areas with
population between 2 million and 5 million, and 32 percent higher than the PTI of 1.79 in areas
with population between 1 million and 2 million. The discrepancies across different sizes shrank
over time, due mainly to improved travel time reliability in major metropolitan areas with large
population.
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Congested Hours

Congested hours are another performance indicator
computed from NPMRDS for the 52 largest
metropolitan areas in the United States. This indicator
is calculated as the average number of hours when
road sections are congested (speeds below 90 percent
of free-flow speed) from 6 a.m. to 10 p.m. on
weekdays. Averages are weighted across road
sections and urban areas by VMT using volume
estimates derived from FHWA's HPMS. As shown in
Exhibit 4-3, highways were congested for 4.3 hours per
day on average in 2018. For the 52 largest
metropolitan areas combined, congested hours per day
rose from 3.6 hours in 2012 to 5.0 hours in 2014,
before tailing off to 4.3 hours in 2018.

Similar to the trend for the TTI and PTI, congestion
duration has been higher on average in larger
metropolitan areas. In areas with a population above 5

o \ ! /
KEY TAKEAWAY

For the Nation’s 52 largest
metropolitan areas, the PTI as
computed based on the NPMRDS
averaged 2.12 for freeways and
expressways in 2018, meaning that
ensuring on-time arrival 95 percent of
the time required planning for 2.12
times the travel time under free-flow
traffic conditions. The comparable
PTI value for 2012 was 2.17. On
average, freeways and expressways
in these areas were congested for 4.3
hours per day in 2018, up from 3.6
hours in 2012.

million, roads were congested for an average of 6.4 hours per day in 2018. Road congestion
eased by 40 percent to 4.6 hours per day in metropolitan areas with population of 2—-5 million.
Residents in metropolitan areas with population between 1 and 2 million experienced the lowest

number of congested hours, averaging 3.3 hours in 2018.

Exhibit 4-3: Congested Hours in the 52 Largest Metropolitan Areas, 2012-2018
=== Pop. 1-2 million Pop. 2-5 million Pop. > 5 million Average
9
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Note: Congested hours are averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System over the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways (Interstate functional class) and other limited-access highways (Other Freeway
and Expressway functional class) in these areas. Data on Interstate highways start in 2012; data on other freeways and
expressways start in July 2013. Population is from United States Census Bureau 2014 Metropolitan Statistical Areas Population
Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a slightly different approach in data collection

from that used in 2012-2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.
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Relationship Among Congestion Measures

TTI, PTI, and congested hours can be used to measure congestion intensity, volatility, and
duration. Exhibit 4-4 illustrates the evolution of congestion measures from 2012 to 2018. Travel
time index showed relative stability compared to the other indicators, never rising or declining by
more than 5 percent in any year. Planning time grew sharply in 2013 and 2014 by more than 10
percent. This was followed by four years of regression, with a 1-percent reduction in 2015 and
2016 and an 18-percent reduction in 2017 before declining by another 1 percent in 2018. (It
should be noted that the large change in 2017 could be due in part to a change in the NPMRDS
data provider in 2017.) Congested hours also grew sharply in 2013 and 2014, with percentage
increases of 17 and 18 points respectively. From there congested hours dropped by 8 percent
in 2015, 9 percent in 2017, and 1 percent in 2018. These indicators suggested that congestion
worsened in 2013 and 2014, followed by flat growth or improved traffic conditions in the 2015-
2018 period. Compared with TTI, both PTI and congested hours showed noticeable year-over-
year variations. There were substantial drops in PTI and congested hours in 2017, suggesting
improvement in both travel time reliability and the time that highways were congested, whereas
congestion intensity (measured in TTI) shrank only modestly.

Exhibit 4-4: Annual Growth of Congestion Measures in the 52 Largest Metropolitan Areas,
2013-2018

m2013 (A) =2014(B) ®2015(C) =2016(D) m2017 (E) m2018(F)
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Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System over the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate highways
start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census Bureau 2014
Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a
slightly different approach in data collection from that used in 2012-2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.

Exhibit 4-5 demonstrates that the average PTI has been consistently above the average TTI
among the 52 largest metropolitan areas of different sizes covered in the NPMRDS. Drivers
living in more populated urban areas tended to experience more severe congestion and low
reliability during peak hours than those living in less populated urban areas. The reliability
premium for smaller metropolitan areas was more pronounced, as the differences in PTI
between areas of different sizes were much larger than the TTI difference. For example, PTl in
metropolitan areas with population above 5 million was 18 percent higher than in metropolitan
areas with population of 2-5 million and 32 percent higher than metropolitan areas with
population of 1-2 million. The differences in TTl were only 20 and 11 percent higher for the
same groups.
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Exhibit 4-5: Travel Time Index and Planning Time Index in the 52 Largest Metropolitan Areas by
Population, 2014, 2016, and 2018

35
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Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System over the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate highways
start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census Bureau 2014
Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a
slightly different approach in data collection from that used in 2012—2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.

Seasonal Patterns in Congestion and Reliability

Road congestion varies over the course of a year. For each year from 2012 to 2018, travel
conditions tended to be stable in the first half of the year, when the TTI stayed relatively flat (see
Exhibit 4-6). TTI dropped to the lowest level in July, then quickly rose to the highest yearly value
in October, and dropped again in the last two months of the year. Between July and October,
peak-hour travel condition worsened substantially due to decreased speed and extended travel
time. This observation is consistent with the public’s perception of better travel conditions in
summer during vacation season, with congestion rising in September as schools are again in
session. TTI values were lower in 2012 and 2013 than other years, due to the limited data
coverage of only Interstate in that year.

PTI generally fluctuated less in the first half of the year than in the second half (See Exhibit 4-7).
The month with the lowest PTI on highways varied by year: it was in the summer months of
July and August in 5 out of 7 years, and in the winter/spring months of February in 2014 and
March in 2013. Highways were more congested in January of 2017, consistent with the trend
observed in TTI in Exhibit 4-6.

The upward trend of PTl in the second half of the year implies that travel time reliability generally
worsened in fall and winter. This seasonal pattern is more evident in the last quarter, where PTI
consistently rose to a yearly high. Travelers experienced the highest monthly PTI values in
wintertime: 4 years in November, October in 2013, December in 2014, and January in 2017.

Congested hours revealed a different monthly pattern than those of TTl and PTI. High average
daily congestion numbers were concentrated in winter months and shorter periods of congestion
tended to occur in warmer months. The highest monthly congested hours values for the year
occurred in January (2017), February (2014 and 2015), November (2018), and December
(2012, 2013, and 2016) (see Exhibit 4-8). Limited-access highways tended to experience the
shortest periods of congestion during the summer months of July (2015-2018) and September
(2014). Congestion was low in April of 2012 and 2013.
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Exhibit 4-6: Monthly Travel Time Index in the 52 Largest Metropolitan Areas, 2012-2018
g 2012 2013 ==m=2014 2015 e=0m=?2016 e=O==2017 2018
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Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA'’s Highway Performance Monitoring System over the 52 largest metropolitan areas (population
greater than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate
highways start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census
Bureau 2014 Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017,
using a slightly different approach in data collection from that used in 2012-2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.

Exhibit 4-7: Monthly Planning Time Index in the 52 Largest Metropolitan Areas, 2012-2018
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Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System over the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate highways
start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census Bureau 2014
Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a
slightly different approach in data collection from that used in 2012—2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.
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Exhibit 4-8: Monthly Congested Hours in the 52 Largest Metropolitan Areas, 2012-2018
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Note: Travel time index is averaged across metropolitan areas, road sections, and periods weighted by VMT using volume
estimates derived from FHWA's Highway Performance Monitoring System over the 52 largest metropolitan areas (population greater
than 1 million). Data cover all Interstate highways and other limited-access highways in these areas. Data on Interstate highways
start in 2012; data on other freeways and expressways start in July 2013. Population is from United States Census Bureau 2014
Metropolitan Statistical Areas Population Estimates for 2010. The provider of the NPMRDS changed in January 2017, using a
slightly different approach in data collection from that used in 2012-2016.

Source: FHWA staff calculation from the National Performance Management Research Data Set.

Congestion Trends
This section focuses on examining congestion .

development from 2008 to 2018, based on the 2021 w ’
Urban Mobility Report. As noted earlier, the Urban
Mobility Report uses some of the same metrics as those KEY TAKEAWAY

presented above, but the values were calculated using a The Texas Transportation Institute’s
different data source and methodology for a much larger 2021 Urban Mobility Report estimates
number of urban areas. For example, the reference that the average commuter in 494

speed is now defined as the lower value of either the urbanized areas experienced a total
of 54 hours of delay resulting from

low-volume speed (_suph as the period from 10 p.m.to 5 s en i 2005, W TEr A2 e
a.m.) or the speed limit (65 mph on the freeways). in 2008. Total delay reached 8.6
Thus, the values presented in this section are not billion hours and fuel wasted reached
comparable with the values for the indicators reported 3.4 billion gallons in 2018, leading to
above, although they represent similar concepts. a total cost of $188 billion.

The average TTI first decreased during the economic

downturn of 2009-2011, but subsequently rebounded and exceeded pre-recession levels in
urbanized areas. The average TTl increased from 2011 to 2018 in 494 U.S. urbanized areas
(Exhibit 4-9), consistent with the trend illustrated in Exhibit 4-1.

The Urban Mobility Report also reported on travel delay and its associated costs. Travel delay,
the amount of extra time spent traveling due to congestion, was calculated at the individual
roadway section level and for both weekdays and weekends. Annual delay per auto commuter
is a measure of the extra travel time endured throughout the year by auto commuters who make
trips during the peak period. An average auto commuter logged 54 additional hours sitting in
traffic during the peak traveling period in 2018, which is a substantial escalation from 42 hours
in 2008. Even at a modest national VMT growth, this increase in average delay could translate
into a massive increase in nationwide total delay time. Total travel delay surged by 30 percent
over the 10 years and reached 8.6 billion hours in 2018.
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Congestion wastes an enormous amount of fuel. Over the period of 2008—-2018, the extra fuel
consumed during congested travel increased from 3.1 billion to 3.4 billion gallons in 494
urbanized areas in the United States. Combining wasted fuel with travel time delay, the total
cost of congestion was estimated to be $188 billion in 2018, $59 billion higher than 2008. (The
average cost of time was assumed to be $20.17 per person-hour and $55.24 per truck-hour in
2020 constant dollars, which differ from the values used in the Part Il analyses of this report.
Fuel cost was aggregated using the average price in each State.)

Exhibit 4-9: National Congestion Measures in 494 Urbanized Areas, 2008—2018

Delay per Auto Total Delay Total Fuel Wasted
Year Travel Time Index Commuter (Hours) (B|II|ons of Hours) (Billions of Gallons) Total Cost

2008 1.21 $129
2009 1.21 $127
2010 1.21 44 6.9 3.0 $135
2011 1.21 45 7.2 3.1 $145
2012 1.22 46 7.4 3.1 $153
2013 1.22 48 7.7 3.2 $160
2014 1.22 49 7.9 3.2 $166
2015 1.22 51 8.1 3.3 $168
2016 1.23 52 8.3 3.3 $175
2017 1.23 53 8.5 3.3 $182
2018 1.23 54 8.6 3.4 $188

Note: Dollar values are in billions.
Source: Texas Transportation Institute (2021).

The Urban Congestion Report and the Urban Mobility Report used different definitions of peak
period and free-flow or reference speed in calculation, hence they will produce different TTI
estimates. Exhibit 4-10 compares the 52 metropolitan areas in 2018 that were included in both
reports. The solid line in the graph indicates that the two indicators take the same value. The
scatterplot indicates that the calculated values of TTI from both reports are close and positively
correlated in most cases (the correlation coefficient is 0.93).

Exhibit 4-10: Comparison of Travel Time Index from Urban Congestion Report and Urban
Mobility Report in 52 Metropolitan Areas, 2018
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TTI from Urban Congestion Report
Source: FHWA staff calculation from the National Performance Management Research Data Set.

The correlation is more manifest in metropolitan areas with less severe congestion. In
metropolitan areas reporting low TTI values in the lower left part of Exhibit 4-10, the TTI
presented in the Urban Congestion Report are consistently lower than the TTI presented in the
Urban Mobility Report. In the graph, the dots are located close to and mostly above the solid
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line where TTI values are below 1.3. In metropolitan areas with heavier congestion of high TTI
values, the pattern reverses. The values of TTI reported in the Urban Congestion Report tend
to be consistently higher than the TTI presented in the Urban Mobility Report. The differences
between the two TTI measures are larger as the dots deviate from the solid line. The noticeable
outlier is Los Angeles, which has a TTI value of 1.70 in the Urban Congestion Report and 1.52
in the Urban Mobility Report. The difference could be attributable to the different data sources,
assumptions, and estimation methods.

TPM Delay and Congestion Measures

TPM establishes national performance measures that use travel time specified in Title 23
Code of Federal Regulations Part 490, including:

o Two travel time reliability (TTR) measures to carry out the National Highway
Performance Program:
— Percent of the person-miles traveled on the Interstate that are reliable (referred to
as the “Interstate Travel Time Reliability Measure”); and
— Percent of person-miles traveled on the non-Interstate NHS that are reliable
(referred to as the “Non-Interstate Travel Time Reliability Measure”).
» One freight reliability measure to assess the freight movement on the Interstate
System—the Truck Travel Time Reliability (Truck TTR) Index (referred to as the
“Freight Reliability Measure”).

Two performance measures to assess traffic congestion to carry out the CMAQ

program (referred to collectively as the “CMAQ Traffic Congestion Measures”):

— Annual Hours of Peak Hour Excessive Delay (PHED) Per Capita (referred to as the
“PHED Measure”); and

— Percent of Non-SOV Travel (referred as the “Percent Non-SOV Travel Measure”).

The level of TTR for all vehicles is defined as the ratio of the 80th-percentile travel time of
a reporting segment to a “normal” travel time (50th percentile), using data from FHWA's
NPMRDS or equivalent. The TTR is measured as the percent of person-miles traveled
on the relevant NHS area that is reliable. TPM requires reporting in four periods: morning
peak (6—10 a.m.), midday (10 a.m.—4 p.m.), and afternoon peak (4—8 p.m.) Mondays
through Fridays; and weekends (6 a.m.—8 p.m.). The measures on the Interstate are
different from those of the non-Interstate NHS. State DOTs were required to provide a
Baseline Performance Period Report by October 1, 2018, including 2- and 4-year targets
for the Interstate system, but only a 4-year target for the non-Interstate NHS.

The Truck TTR index is defined as the ratio between the 95th- and 50th-percentile truck
travel times using FHWA's NPMRDS or equivalent data. In addition to the four periods
required for TTR of all vehicles, TPM requires reporting a fifth period—overnights (8 p.m.—
6 a.m.) for all days. The Truck TTR ratio is generated by dividing the 95th percentile time
by the normal time (50th percentile) for each road segment. The Truck TTR Index is
generated by multiplying each segment’s largest ratio of the five periods by its length,
then dividing the sum of all length-weighted segments by the total length of the road
system. Truck TTR considers factors that are unique to this industry, such as the use of
the system during all hours of the day and the importance of just-in-time delivery (95th
percentile) to the freight industry.

FHWA describes detailed computation procedures for travel time-based measures.
Beginning in 2018, State DOTs were required to submit travel time-related metric data by
reporting segments by June 15th of each year for the previous year’s measures. Metrics
on the NHS are reported via HPMS.
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National Travel Speed

In addition to estimating congestion in specific geographic areas, the NPMRDS can be used to
examine travel time, speed, and reliability for the whole NHS. FHWA has conducted an in-depth
analysis of multiple performance metrics to assess travel speed and reliability using the
NPMRDS data in 2018. Instead of annual trends reported in the Urban Congestion Report or
Urban Mobility Report, this analysis focuses on travel speed and reliability by different periods of
the day for all vehicles and trucks in a single year for an in-depth understanding of mobility. The
analysis provides a comprehensive perspective on the complexity of both data processing
methods and overall travel reliability patterns and trends in computing these metrics.

Speed Metrics

Travel speed is a straightforward measure of the severity of congestion, with high speed
associated with more favorable travel and low speed associated with different degrees of
congestion. The speed metrics are based on information about each road segment (TMC) in
NPMRDS: segment geospatial parameters, periods of the measurement, average speed, and
vehicle travel time. Although the raw data are based on a 5-minute interval, the FHWA 