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Future Development Will Depend on Addressing
Financial and Other Challenges and Establishing a
Clear Federal Role

What GAO Found

Factors affecting the economic viability of high speed rail lines include the
level of expected riders, costs, and public benefits (i.e., benefits to non-riders
and the nation as a whole from such things as reduced congestion), which are
influenced by a line’s corridor and service characteristics. High speed rail
tends to attract riders in dense, highly populated corridors, especially where
there is congestion on existing transportation modes. Costs largely hinge on
the availability of rail right-of-way and on a corridor’s terrain. To stay within
financial or other constraints, project sponsors typically make trade-offs
between cost and service characteristics. While some U.S. corridors have
characteristics that suggest economic viability, uncertainty associated with
rider and cost estimates and the valuation of public benefits makes it difficult
to make such determinations on individual proposals. Research on rider and
cost forecasts has shown they are often optimistic, and the extent that U.S.
sponsors quantify and value public benefits varies.

Once projects are deemed economically viable, project sponsors face the
challenging tasks of securing the up-front investment for construction costs
and sustaining public and political support and stakeholder consensus. In the
three countries GAO visited, the central government generally funded the
majority of the up-front costs of high speed rail lines. By contrast, federal
funding for high speed rail has been derived from general revenues, not from
trust funds or other dedicated funding sources. Consequently, high speed rail
projects must compete with other nontransportation demands on federal
funds (e.g., national defense or health care) as opposed to being compared
with other alternative transportation investments in a corridor. Available
federal loan programs can support only a fraction of potential high speed rail
project costs. Without substantial public sector commitment, private sector
participation is difficult to secure. The challenge of sustaining public support
and stakeholder consensus is compounded by long project lead times, by
numerous stakeholders, and by the absence of an established institutional
framework.

The recently enacted Passenger Rail Investment and Improvement Act of 2008
will likely increase the federal role in the development of high speed rail, as
will the newly enacted American Recovery and Reinvestment Act of 2009. In
the United States, federal involvement with high speed rail to date has been
limited. The national rail plan required by the Passenger Rail Investment and
Improvement Act of 2008 is an opportunity to identify the vision and goals for
U.S. high speed rail and how it fits into the national transportation system, an
exercise that has largely remained incomplete. Accountability can be
enhanced by tying the specific, measurable goals required by the act to
performance and accountability measures. In developing analytical tools to
apply to the act’s project selection criteria, it will be important to address
optimistic rider and cost forecasts and varied public benefits analyses.
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Federal, state, and local decision makers have had a renewed interest in
looking at how high speed rail might fit into our national transportation
system and address increasing mobility constraints on the nation’s
highways and at airports due to congestion. Although the current
economic downturn has recently reduced the level of highway and air
travel, projections show that intercity travel will grow again and that
existing transportation capacity limitations will constrain mobility. The
Department of Transportation (DOT) estimates that several intercity
highways linking major urban markets will experience significant
congestion by 2035. According to a recent report, capacity limitations will
constrain air traffic at 14 airports in 8 metropolitan areas, even if planned
capacity improvements are carried out through 2025." In addition, the
dependence of growing highway and air travel on fossil fuels raises
significant environmental concerns regarding greenhouse gas emissions.
As a result, transportation decision makers are exploring options that not
only expand transportation capacity and relieve increasing congestion but
also minimize the deleterious environmental impacts of increasing
highway and air travel. The average intercity passenger train can produce
significantly less emissions than other transportation modes.

The National Railroad Passenger Rail Corporation (Amtrak), the nation’s
intercity passenger rail provider, has seen nearly a 20 percent increase in
riders in the last 2 years, in part because service enhancements in some
intercity corridors have improved overall travel time and reliability,
making the train more competitive with highway and air travel. Still,
Amtrak does not offer service in many heavily traveled intercity corridors.
Moreover, Amtrak’s service continues to have slow average speeds relative
to other transport modes, and experiences significant delays, often
resulting from sharing track with commuter and freight rail. Proposals for
investment in high speed rail in the United States have existed for decades.
However, corridor service that exceeds Amtrak’s predominant top speed
of 79 miles per hour currently only exists on Amtrak’s Northeast Corridor

"The MITRE Corporation, Center for Advanced Aviation System Development, Capacity
Needs in the National Airspace System (2007-2025), an Analysis of Airports and
Metropolitan Area Demand and Operational Capacity in the Future (May 2007).
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between Boston, Massachusetts, and Washington, D.C., and in a few other
corridors—including New York City, New York, to Albany, New York;
Philadelphia, Pennsylvania, to Harrisburg, Pennsylvania; and Los Angeles,
California, to San Diego, California—and on a segment of track between
Chicago, Illinois, and Detroit, Michigan.” By contrast, countries in Europe
and Asia have developed extensive rail systems with top speeds exceeding
150 and even 200 miles per hour, which have attracted relatively high
numbers of riders compared with other transportation modes.

As part of a larger effort to reexamine transportation funding and decision
making in the United States, the National Surface Transportation Policy
and Revenue Study Commission and its Passenger Rail Working Group
issued a report that laid out the potential for a new vision of intercity and
high speed rail development in the United States, and that called for an
initial investment of $5 billion per year.” Moreover, in October 2008,
Congress enacted the Passenger Rail Investment and Improvement Act of
2008 (PRIIA), which establishes a program to develop high speed rail
corridors—authorizing $1.5 billion in funding for project development.*
The recently enacted American Recovery and Reinvestment of Act of 2009
(ARRA) appropriated $8 billion for high speed rail and intercity passenger
rail congestion and capital grants (the latter of which were authorized by
the PRIIA), with priority given to projects that support the development of
high speed rail service.” To better understand the role that high speed rail
service could play in the U.S. transportation system, we were asked to
assess (1) the factors affecting the economic viability of high speed rail
projects—that is, whether a project’s total social benefits offset or justify
the total social costs—and difficulties in determining the economic
viability of proposed projects; (2) the challenges that U.S. project sponsors
experience in developing and financing high speed rail projects; and

(3) the federal role in the potential development of high speed rail
systems.

’In addition to these corridors, the long-distance route between Chicago, Illinois, and Los
Angeles, California, operates at 90 miles per hour over portions of its route.

*Vision for the Future: U.S. intercity passenger rail network through 2050,” prepared by the
Passenger Rail Working Group for the National Surface Transportation Policy and Revenue
Study Commission, December 6, 2007.

‘Pub. L. No. 110432, Div. B, title V, § 501(d), 122 Stat. 4907, 4963 (Oct. 16, 2008), codified at
49 U.S.C. § 26106(h).

5Pub. L. No. 111-5, 123 Stat. 115 (2009)(ARRA).
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For the purposes of this report, we use the Federal Railroad
Administration’s (FRA) definition of high speed ground transportation,
which is “service that is time-competitive with air and/or automobile travel
in a given intercity corridor.” This definition does not define high speed
rail on the basis of a specific speed threshold. As a result, our review
includes a wide range of projects, including both “incremental” projects,
which are designed to increase the speed—above 79 miles per hour and up
to 150 miles per hour—or reliability of rail service on existing track
usually shared with commuter or freight railroads, and “new” high speed
rail projects—capable of speeds above 150 miles per hour—which are
designed to operate on their own tracks or guideway not shared with other
rail services. Our review is also technology neutral, meaning that we did
not analyze or consider the technical feasibility of the various rail
technologies available, such as diesel, electrified trains, or magnetic
levitation (maglev) trains,” but rather we considered only the service and
performance aspects of these different technologies in the proposals we
reviewed.

We obtained information from numerous sources to address our
objectives. Specifically, we conducted structured interviews with officials
involved in the planning and operation of the 5 corridor rail lines that
currently exceed 79 miles per hour, and with project sponsors for 11
specific corridor projects in the United States that are actively being
pursued and have advanced into the environmental review phase of
project development. (See app. I for a detailed discussion of our scope and
methodology, and apps. II and III for a detailed description of each project
we reviewed.) The 5 existing projects are all incremental improvements,
and of the 11 proposed projects, 6 are incremental projects, and 5 are new
high speed rail projects that would involve new track or guideways. Three
of the latter projects are considering maglev technology. We structured the
interviews to determine (1) the most important characteristics and factors
that affect the project’s viability; (2) the most important challenges faced
by project sponsors in developing the project; and (3) the roles of various

6See, for example, FRA’s Notice Requesting Expressions of Interest in Implementing a High
Speed Intercity Passenger Rail Corridor, 73 Fed. Reg. 76443 (issued Dec. 16, 2008).

7According to FRA, maglev is an advanced transport technology in which magnetic forces
lift, propel, and guide a vehicle over a specially designed guideway. This technology can
reduce or eliminate the need for wheels and many other parts, thereby minimizing
mechanical friction and permitting excellent acceleration, with cruising speeds of about
300 miles per hour or more. See Department of Transportation, Federal Railroad
Administration, Costs and Benefits of Magnetic Levitation (Washington, D.C.: 2005).
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Results in Brief

federal, state, local, and private sector entities in the development of the
project. Also, we conducted case studies of 2 high speed rail projects that
had been terminated (the Florida Overland Express and the Texas TGV) as
well as case studies of high speed rail in France, Japan, and Spain (see
app. IV for more details on the terminated projects, and app. V for
information on the high speed rail systems in France, Japan, and Spain).
We chose the terminated projects to identify the challenges encountered
by previous attempts to develop high speed rail in the United States, and
we chose these countries on the basis of their experiences with the
development and operation of high speed rail service. In addition, we
reviewed relevant literature on high speed rail systems in these and other
countries as well as information, studies, and reports on domestic high
speed rail proposals. Lastly, we conducted over 90 interviews with a wide
range of stakeholders and interested parties, including academics;
consultants involved in ridership forecasting and planning; representatives
from private firms that invest in transportation infrastructure; engineers
involved in developing various rail technologies; state and local
government agencies and organizations; and officials at Amtrak, FRA, the
Surface Transportation Board, and other federal agencies involved in the
domestic projects we reviewed.

We conducted this performance audit from December 2007 to March 2009
in accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our
findings and conclusions based on our audit objectives. We believe that
the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

Factors affecting the economic viability of high speed rail lines include
expected ridership levels, construction and operating costs, and public
benefits (i.e., benefits to nonriders and to the nation as a whole) due, for
example, to reduced congestion. While some U.S. corridors have
characteristics that suggest potential economic viability, decision makers
have faced difficulties in ascertaining whether a specific proposed high
speed rail line will be viable, due to the uncertainties of ridership
forecasts, cost estimates, and public benefits proposed by project
sponsors. In the United States or elsewhere, high speed rail tends to
attract riders in corridors with high population and density, especially
where congestion on existing transportation modes prevails. Service
characteristics of a high speed rail line relative to other travel
alternatives—such as trip time, frequency of service, reliability, and
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safety—are also critical factors. High speed rail lines incur high up-front
costs, whether built on dedicated right-of-way or as incremental
improvements to existing right-of-way. Corridors where right-of-way is
available for rail purposes and are relatively flat with straight track
alignments can help lower costs. To stay within financial or other
constraints, project sponsors must typically trade-off some level of
ridership to reduce costs. For example, most domestic projects currently
under consideration are incremental projects on track shared with freight
operators—a choice that limits the travel time competitiveness and
reliability valued by riders that would be possible on more expensive,
dedicated track. Research on ridership and cost forecasts for
transportation projects has shown that such forecasts are often
significantly optimistic, and different ridership forecasting methods may
yield diverse, and therefore uncertain, results. While all U.S. sponsors
cited a variety of public benefits that would flow from their projects, such
as congestion relief or environmental benefits, the extent to which
benefits have been quantified and valued varied across projects.

Once projects are deemed economically viable, project sponsors
encounter several other challenges—most notably, securing the up-front
investment necessary to fund the substantial construction costs as well as
sustaining public and political support and obtaining stakeholder
consensus. In each of the three countries we visited, the central
government paid the up-front construction costs of their country’s high
speed rail lines, and did so with no expectation that its investment would
be recouped through ticket revenues. Federal funding for rail in general,
and high speed rail in particular, has largely been derived from general
revenues, as opposed to trust funds or other dedicated federal funding
sources, such as those that fund other transportation modes.
Consequently, high speed rail projects must compete with other
nontransportation demands on federal funds, such as national defense,
education, or health care, as opposed to being compared with other
alternative transportation investments or policies in a corridor. Alternative
federal funding sources, such as authorized under the Transportation
Infrastructure Finance and Innovation Act of 1998 (TIFIA), are available,
but in their present form can support no more than a small fraction of
potential high speed rail project costs. State funding is also limited since
few states have dedicated funding sources for passenger rail, and general
revenues can be limited. Private sector participation is also difficult to
secure without a substantial public sector commitment—both financial
and political. The financial and ridership risks associated with high speed
rail projects can also deter private entities from investing. Sustaining
public and political support for high speed rail development is also
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challenging, particularly since uncertainties regarding ridership forecasts
and cost estimates can undermine confidence in the benefits claimed for
proposed projects. Long project lead times compound the difficulty in
sustaining political support, which typically must extend over several
electoral cycles. In addition, project sponsors must coordinate project
decisions among numerous stakeholders and across jurisdictional
boundaries—a difficult task, especially in the absence of an established
institutional framework.

Although in the United States the federal government has not historically
exercised a strong leadership role in the development of high speed rail,
the recently enacted PRIIA will likely increase the federal role. Following
key principles we have developed for reexamining surface transportation
programs would help ensure that implementation of the PRIIA and a
possible heightened federal role is both efficient and effective. For
example, there is currently no federal high speed rail policy. The national
rail plan required by the PRIIA provides an opportunity to identify the
vision and goals for U.S. high speed rail and how high speed rail might fit
into the national transportation system, as well as to identify the
appropriate federal role in achieving the established goals. There has been
little effort previously to identify the role of high speed rail, and the
national rail plan required by the PRIIA does not explicitly include high
speed rail, although it must be consistent with state rail plans that are to,
among other things, include a review of proposed high speed rail lines. In
the countries we visited, we found that national rail plans have proven
instrumental in guiding high speed rail development. In addition, the PRIIA
specifies criteria for selecting high speed rail corridors and projects for
development. The act also requires FRA to develop a schedule for
achieving specific, measurable goals related to such things as the
development of a national rail plan and to assess progress against these
goals. We have previously reported on the importance of incorporating
performance and accountability for results to help target resources to
programs that best achieve intended outcomes and national transportation
priorities. FRA has not yet determined how performance and
accountability will be incorporated into the review and evaluation of grant
applications. Accountability can be enhanced by tying the specific,
measurable goals required by the PRIIA to performance and accountability
measures. Furthermore, as FRA develops analytical tools and approaches
to apply the project selection criteria, it will be important to address such
things as optimistic ridership and cost forecasts. Obtaining forecasts from
independent sources and subjecting forecasts to peer review are among
the ways to potentially increase the reliability of these forecasts. Ensuring
the fiscal sustainability of high speed rail projects, both while projects are
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being planned and constructed, as well as once they become operational,
will also be important. The project selection criteria contained in the
PRIIA will help in efforts to ensure the short- and long-term fiscal
sustainability of federal investments in high speed rail projects. FRA is
currently in the process of evaluating the PRIIA and preparing final rules
for how high speed rail projects will be reviewed and selected for federal
funding under provisions of the act.

To ensure effective implementation of the provisions of the PRIIA that
relate to high speed passenger rail, we are recommending that the
Secretary of Transportation, in consultation with Congress and other
stakeholders, develop a written strategic vision for high speed rail,
particularly in relation to the role that high speed rail can play in the
national transportation system, clearly identifying potential objectives and
goals for high speed rail systems and the roles that federal and other
stakeholders should play in achieving each objective and goal. We also
recommend that the Secretary develop specific policies and procedures
for reviewing and evaluating grant applications under the PRIIA that
clearly identify the outcomes expected to be achieved through the award
of grant funds and that include performance and accountability measures.
Finally, we recommend that the Secretary develop guidance and methods
for ensuring the reliability of ridership and other forecasts used to
determine the viability of high speed rail projects and to support the need
for federal grant assistance.

We provided copies of our draft report to DOT and Amtrak for comment.
DOT said that it generally agreed with the information presented and
noted that with the passage of ARRA, its work on high speed rail has been
considerably accelerated. Specifically, the act calls for FRA to submit,
within an expedited time frame, a strategic plan to the Congress describing
how FRA will use the $8 billion funding identified in the act to improve
and deploy high speed passenger rail systems. DOT indicated that the
strategic plan may include the Department’s vision for developing high
speed rail services, criteria for selecting projects, an evaluation process
that will be used to measure effectiveness, and a discussion of the
relationship between the ARRA grant programs and the recently enacted
PRITA. DOT said it is also working to comply with statutory requirements
to issue interim guidance in June 2009, describing grant terms, conditions
and procedures. DOT told us that in order to provide information to the
public and potential grantees as expeditiously as possible, it has already
posted a set of questions and answers relating to ARRA on its Web site.
Finally, DOT noted that the draft report does not include information
relating to the administration’s new federal commitment to high speed rail.
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Specifically, as described in the President’s proposed fiscal year 2010
budget, the administration has proposed a 5-year $5 billion high-speed rail
state grant program. DOT indicated that this program is intended to build
on the $8 billion included in ARRA for high speed rail and marks a new
federal commitment to practical and environmentally sustainable
transportation. DOT did not take a position on our recommendations.
Amtrak said it generally agreed with our conclusions and also did not take
a position on our recommendations. Amtrak provided technical
comments, which we incorporated where appropriate.

Five corridor rail lines currently exceed Amtrak’s predominant top speed

Background of 79 miles per hour in the United States. Proposals for high speed rail
projects in 44 other specific corridors are at some stage of planning and
development. Eleven of these projects have advanced into the
environmental review phase (see table 1).

|
Table 1: High Speed Rail Projects in the United States

Proposed type of Current top speed
improvement of existing rail
Number and technology to be services (miles
Corridor of miles used per hour)
Rail corridors in current operation above 79 miles per hour’
Los Angeles, California — San Diego, California 130 Incremental/Diesel 90
New York, New York — Albany/Schenectady, New York 158 Incremental/Diesel 110
Philadelphia, Pennsylvania — Harrisburg, Pennsylvania 104 Incremental/Electric 110
Boston, Massachusetts — New York, New York — Washington, D.C. 458 Incremental/Electric 150
Chicago, lllinois — Detroit/Pontiac, Michigan 304 Incremental/Diesel 95
High speed rail projects in the environmental review process
Los Angeles, California — San Francisco, California® 520 New/Electric 79°
Anaheim, California — Las Vegas, Nevada 269 New/Maglev No service
Victorville, California — Las Vegas, Nevada 183 New/Electric or diesel No service
Eugene, Oregon — Portland, Oregon — Vancouver, Canada 310 Incremental/Diesel 79
New York, New York — Scranton, Pennsylvania 133 Incremental/Diesel No service
Chicago, lllinois — St. Louis, Missouri 284 Incremental/Diesel 79
Chicago, lllinois — Minneapolis/St. Paul, Minnesota 441 Incremental/Diesel 79
Baltimore, Maryland — Washington, D.C. 40 New/Maglev 110°
Atlanta, Georgia — Chattanooga, Tennessee 251 New/Maglev or electric No service
Washington, D.C. — Charlotte, North Carolina 452 Incremental/Diesel 79
Richmond, Virginia — Hampton Roads, Virginia 108 Incremental/Diesel 79
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Proposed type of Current top speed

improvement of existing rail
Number and technology to be services (miles
Corridor of miles used per hour)
High speed rail projects being planned that have yet to move into the environmental review process
Phoenix, Arizona — Tucson, Arizona 119 Incremental/Diesel No service
Bay area, California — Los Angeles, California (Coastal) 476 Incremental/Diesel 79°
San Jose, California — Sacramento, California 137 Incremental/Diesel 79
Jacksonville, Florida — Orlando, Florida 140 Not specified 79
Orlando, Florida — Miami, Florida 235 Not specified 79
Tampa, Florida — Orlando, Florida 92 Not specified 79
Casper, Wyoming — Denver, Colorado — Albuquerque, New Mexico 788 Incremental/Diesel No service
Atlanta, Georgia — New Orleans, Louisiana 518 Incremental/Diesel 79
Houston, Texas — New Orleans, Louisiana 350 Incremental/Diesel 79
New Orleans, Louisiana — Mobile, Alabama 141 Incremental/Diesel 79
Chicago, lllinois — Carbondale, lllinois 309 Incremental/Diesel 79
Chicago, lllinois — Cincinnati, Ohio 304 Incremental/Diesel 79
Chicago, lllinois — Cleveland, Ohio 373 Incremental/Diesel 79
Chicago, lllinois — Grand Rapids/Holland, Michigan 212 Incremental/Diesel 79
Chicago, lllinois — Green Bay, Wisconsin 217 Incremental/Diesel No service®
Chicago, lllinois — Omaha, Nebraska 476 Incremental/Diesel 79
Chicago, lllinois — Port Huron, Michigan 319 Incremental/Diesel 95'
Chicago, lllinois — Quincy, lllinois 258 Incremental/Diesel 79
Indianapolis, Indiana — Louisville, Kentucky 111 Incremental/Diesel No service
Kansas City, Missouri — St. Louis, Missouri 283 Incremental/Diesel 79
Twin Cities, Minnesota — Duluth, Minnesota 154 Incremental/Diesel No service
Boston, Massachusetts — Montreal, Canada 330 Incremental/Diesel No service®
New Haven, Connecticut — Springfield, Massachusetts 58 Incremental/Diesel 79
Columbus, Ohio — Pittsburgh, Pennsylvania 99 Incremental/Diesel No service
Cincinnati, Ohio — Cleveland, Ohio 260 Incremental/Diesel No service
Cleveland, Ohio — Buffalo, New York — Toronto, Canada 294 Incremental/Diesel 79
Cleveland, Ohio — Pittsburgh, Pennsylvania 154 Incremental/Diesel 79
Cleveland, Ohio — Toledo, Ohio — Detroit, Michigan 154 Incremental/Diesel No service"
Raleigh, North Carolina — Jacksonville, Florida 446 Incremental/Diesel 79
Charlotte, North Carolina — Atlanta, Georgia — Macon, Georgia 346 Incremental/Diesel No service'
Atlanta, Georgia — Jacksonville, Florida 321 Incremental/Diesel No service
Dallas, Texas — Houston, Texas 280 New/Electric No service'
Dallas, Texas — San Antonio, Texas 271 New/Electric 79

Source: GAO, based on Joseph P. Schweiterman and Justin Scheidt, “Survey of Current High-Speed Rail Planning Efforts in the United
States,” interviews with project sponsors, and Amtrak schedules.
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°All of these lines have plans to improve the speed and reliability of the service. In addition to these
corridors, the long-distance route between Chicago, lllinois, and Los Angeles, California, operates at
90 miles per hour over portions of its route.

*This represents phase one of this project, starting in Anaheim, California. Phase two envisions
extensions to Sacramento, California, and San Diego, California.

‘Service between Los Angeles, California, and San Francisco, California, exists along the coastal
route as well as along an inland route. The inland route requires a connection by bus between Los
Angeles, California, and Bakersfield, California.

‘Current service is part of the Northeast Corridor, and reaches 110 miles per hour on this segment.

Service exists on this corridor from Chicago, lllinois, to Milwaukee, Wisconsin, but not between
Milwaukee, Wisconsin, and Green Bay, Wisconsin.

‘Current service reaches 95 miles per hour on a segment that is also part of the Chicago, lllinois, to
Detroit, Michigan, line.

°Service is not direct and can only be provided through Albany, New York. Service to Albany can be
provided through Springfield, Massachusetts.

"Rail service exists between Cleveland, Ohio, and Toledo, Ohio, but not between Toledo, Ohio, and
Detroit, Michigan. A bus connection is required between Toledo, Ohio, and Detroit, Michigan.

'Service exists between Charlotte, North Carolina, and Atlanta, Georgia, but not between Atlanta,
Georgia, and Macon, Georgia.

'Service is not direct, and can only be provided through San Antonio, Texas.

Financing for the proposed projects has yet to be arranged, with the
partial exception of the proposed Los Angeles, California, to San
Francisco, California, system, for which voters recently approved $9.95
billion in bond funding.® For those projects that currently operate above 79
miles per hour, financing came from federal or state sources. Federal
funding for high speed rail has generally gone to improvements to rail
service in the Northeast Corridor between Washington, D.C., and Boston,
Massachusetts, and to research and development. Some $3.1 billion has
been spent by the federal government on the Northeast Corridor since
1990—about 75 percent of all federal funding identified by FRA as having
been spent for high speed rail over this period. The remaining 25 percent
has primarily gone to research and development purposes related to high
speed rail. For example, the first foray into high speed rail development
was in 1965, when Congress provided funding to begin studying high speed
rail technologies.’ Later, the Magnetic Levitation Deployment Program
provided funds to begin studying maglev as a new high speed
transportation technology and to advance a demonstration project in the

®Proposition 1A, Safe, Reliable High-Speed Train Act, approved November 2008. This
funding represents less than one-third of the total estimated project cost.

9High Speed Ground Transportation Act of 1965, Pub. L. No. 89-220, 79 Stat. 893 (1965).
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United States." States have also invested in high speed rail in some
instances. For example, state funding was used to help achieve speeds
above 79 miles per hour between New York, New York, and Albany, New
York; Los Angeles, California, and San Diego, California; Chicago, Illinois,
and Detroit, Michigan; and Philadelphia, Pennsylvania, and Harrisburg,
Pennsylvania.

Several federal agencies have played a role in the planning and
development of high speed rail projects to date, and others may potentially
be involved as projects progress. FRA has generally been the lead federal
agency—sharing that role with other federal agencies, such as the Surface
Transportation Board—regarding the environmental review process. The
Surface Transportation Board must give its approval before any new rail
lines can be constructed that connect to the interstate rail network." FRA
also designates corridors as “high speed rail” corridors, and is the agency
responsible for any safety regulations or standards regarding high speed
rail operations. Safety standards relative to tracks and signaling
requirements become more stringent as train speeds increase. For
example, at speeds of 125 miles per hour or higher, highway-rail grade
crossings must be eliminated, and trains must be equipped with positive
train control, which will automatically stop a train if the locomotive
engineer fails to respond to a signal. To operate at speeds above 150 miles
per hour, FRA requires dedicated track—that is, track that can only be
used for high speed rail service. No safety regulations currently exist for
speeds above 200 miles per hour. In addition to FRA and the Surface
Transportation Board, the Federal Highway Administration and the
Federal Transit Administration (FTA) may play a role if highway or other
transit right-of-way will be used or if highway or transit funds are to be
used for some part of a high speed rail project. The Bureau of Land
Management is responsible for granting rights-of-way on public lands for
transportation purposes and, thus, would be involved in any new high
speed rail project that envisions using public lands. Various other agencies
would be involved in the environmental approval process, including the
U.S. Fish and Wildlife Service and the Environmental Protection Agency,
among others.

Section 1218 of the Transportation Equity Act for the 21st Century created a National
Magnetic Levitation Transportation Technology Development Program, Pub. L. No.
105-178, 112 Stat. 107, 216-219 (1998).

149 U.S.C. § 10901.
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Economic Viability of
High Speed Rail Is
Affected by Many
Corridor and Service
Characteristics, but
Uncertainties About
Ridership and Other
Estimates Make
Viability
Determinations
Difficult

Based on our interviews with both domestic project sponsors and foreign
operators of high speed rail lines, in addition to a literature review, we
identified many common characteristics that tend to lead to relatively high
numbers of riders and resulting public benefits and to relatively lower
costs. High speed rail tends to attract the most riders and resulting public
benefits in corridors between roughly 100 and 500 miles with existing high
demand for intercity travel. Service characteristics relative to other travel
alternatives—such as travel time and price competitiveness, high
frequency, greater reliability, and safety—are also critical in attracting
riders and producing public benefits. Costs of high speed rail tend to be
lower in corridors where right-of-way exists that can be used for high
speed rail purposes, and a relatively flat- and straight-alignment can be
used. While several U.S. corridors exhibit characteristics that suggest
potential economic viability, decision makers have faced difficulties in
ascertaining whether any specific proposed line will be viable due to
uncertainties in how accurately project sponsors forecast riders and
estimate costs, and to the lack of agreement and standards regarding how
a project’s public benefits should be valued and assessed.

Numerous Corridor and
Service Characteristics,
and Trade-offs between
Service and Costs,
Influence a Project’s
Economic Viability

High levels of demand for intercity travel are needed to justify a new high
speed rail line. (See app. V for a discussion of techniques for forecasting
demand for intercity travel and riders on high speed rail.) Project sponsors
identified high levels of population and expected population growth along
a corridor, and strong business and cultural ties between cities as factors
that can lead to higher demand for intercity travel. In some corridors,
riders are expected to come from business travelers and commuters due
to the strong economic ties between cities along the corridor; while in
other corridors, a larger number of tourists and leisure travelers comprise
the expected riders. Officials in Japan expressed the importance of
connecting several high-population areas along a corridor as a key factor
in the high number of riders on their system, to effectively serve several
travel markets, including commuters and travelers from cities along the
corridor. The corridor between Tokyo and Osaka in Japan is unique in that
it is one of the most populous regions in the world, with multiple urban
areas of several million inhabitants located along the corridor. This
corridor attracts the highest number of riders of any high speed rail line in
the world—over 150 million riders annually. In other foreign corridors we
examined, however, population and densities were not as high, but foreign
officials indicated that high speed rail revenues in these areas were
sufficient to cover ongoing operating costs, although not necessarily
sufficient to recoup the initial investment in the line. Some, but not all of
the corridors under development in the United States today have
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population levels similar to corridors in the foreign countries we examined
(see figs. 1 and 2).

Figure 1: Population of Cities Along Selected Foreign High Speed Rail Lines

Project | Distance (in miles) Total Travel
0 1 200 300 400 500 | distance | time
Tokyo - I I I
Osaka (Japan) : I ‘
.0 107 11.0 18.0
| | | 320 2 hrs.,
1

\ ' / \ ' miles 25 mins.
Tokyo Yokohama Shizuoka Nagoya Kyoto' Osaka
I N I

Tokyo-
Hachinohe (Japa(n)/s;\

| |
| |
0.3 : 1.0 Q.S 0.2

- © 368 | 2nhrs,
‘ } miles | 56 mins.
Tokyo/Yokohama/ Omiya Fukushima Sendai Morioka Hachinohe

N~ |

Paris- I \ I I |
Lyon (France) 0.4 I I 13 I I I
| ! ! ! ! ! 255 1 hr.,
| ‘ ‘ Q : : : miles 57 mins.
aris I I Lyon I I I
| | | | |
Madrid- : : : : :
Barcelona (Spain) 4.9 I 0.5 1 0.4 07 3.9 1 I
\ 1 1 1 / 1 1 386 2 hrs.,
- O T I I miles 38 mins.
Madrid Guadalajara : Zarago‘za Lleida : Tarragona Barceloné :
1 1 1 1 1
0.3 16 Distance between cities

Population (in millions)

Population (graphic representation)

City A City B';City name

Source: GAO analysis of data from domestic project sponsors, foreign transportation officials, the U.S. Census Bureau, and Demographia.
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Figure 2: Population of Cities Along Selected Current and Proposed High Speed Rail Lines in the United States

Project Distance (in miles) Total | Travel
0 200 300 400 500 distance| time
Los Angel
0s Angeles/ 12.9 0.1 058 0.4 0.9 1.8 42
Anaheim /-
San Francisco o 520 | 2hrs,
] \_ \ miles |38 mins.
Anaheim |703 Palmdale Bakersfield Visalia Fresno Gilroy San Palo' 'San
I~ Angeles Jose Alto Francisc
Washington, D.C. -
’ 5!3 2.7 5:8 0.4 18.8 0.8 0.3 1.6 4.5
Boston
) L) L 458 | 6hrs,,
J \ J —/ \ miles |45 mins.
Washington, Baltimore Wilmington; DE/  Trenton New York New New Providence Boston
D!C. Philadelphia Haven London
Los Angeles/ 55™1 04 18
Anaheim - - 2 . . 1hr,
Las Vegas? |_C\\ Q 183-3%1 20 mins.-
Los Angelg‘s/_ohtério Barstow Primm miles Sg r?qﬁﬁs a
Anaheim Victorville Las Vegas .
Chicago-
: . 9!5 0.3 0.2 4.5
Detroit/Pontiac \
O L A— 304 3 hrs.,
miles |46 mins.
Chicago Kalamazoo Jackson Detroit  Pontiac
Washington, D.C.-
Charlotte 4 2\ 1.2 0.2 1.0 0.7 17 5o | B10S.
/ Ny * miles 3(7) mlsns
Washington, D.C. . Petersburg Rocky Mount Raleigh Greensboro/ Charlotte :
Richmond High Point

Distance between cities

0.3 1.6

T N @ N
¥~ Population (graphic representation)

City A City B';City name

Population (in millions)

Source: GAO analysis of data from domestic project sponsors, foreign transportation officials, the U.S. Census Bureau, and Demographia.

°Several proposals exist in this corridor, with varying attributes and estimated travel times. See
appendix VIl of this report for more information on the various proposals.

High speed rail also has more potential to attract riders in corridors
experiencing heavy travel on existing modes of transportation (i.e.,
conventional rail, air, and highways—including automobile and bus) and
where there is, or is projected to be, congestion and constraints on the
capacity of existing transportation systems."” These situations lead to
demand for an additional transportation alternative, or demand for
expansion or improvements to existing transport modes. To attract riders
from existing transportation alternatives, a proposed high speed rail line

“The initial high speed rail lines in each of the three countries we visited (i.e., Paris-Lyon,
Madrid-Seville, and Tokyo-Osaka) were specifically constructed, in part, to relieve at or
near capacity conventional rail lines.
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needs to be time- and price-competitive with the alternatives, and also
needs to have favorable service characteristics related to frequency,
reliability, and safety. FRA and others have found that high speed rail
tends to be most time-competitive at distances of up to 500 miles in
length.” Existing high speed rail lines in Japan tend to be most time-
competitive and attain the highest relative levels of service in corridors of
roughly similar distances (see fig. 3)." According to foreign and domestic
officials with whom we spoke, generally lines significantly shorter than
100 miles do not compete well with the travel time and convenience of
automobile travel, and lines longer than 500 miles are unable to overcome
the speed advantage of air travel.” Between 100 and 500 miles, high speed
rail can often overcome air travel’s speed advantage because of reductions
in access and waiting times. Air travel requires time to get to the airport,
which can often be located a significant distance from a city center, as
well as time related to checking baggage, getting through security, waiting
at the terminal, queuing for takeoff, and waiting for baggage upon arrival
at a destination." By contrast, high speed rail service is usually designed to
go from city center to city center, which generally allows for reduced
access times for most travelers. Some travelers will have destinations or
starting points outside of city centers in closer proximity to airports, thus,
potentially minimizing or eliminating in some cases the access time
advantage of high speed rail where high speed rail service does not

See DOT/FRA, Costs and Benefits of Magnetic Levitation, ES-6. Also see GAO, Intercity
Passenger Rail: National Policy and Strategies Needed to Maximize Public Benefits from
Federal Expenditures, GAO-07-15 (Washington, D.C.: Nov. 13, 2006), which finds that
corridor services are most competitive between 100 and 300 miles; and Ginés De Rus and
Gustavo Nombela, “Is Investment in High Speed Rail Socially Profitable?” Economics of
Infrastructure and Transport, University of Las Palmas (Spain), April 2005, which finds that
the time savings of high speed rail relative to air are sufficient to offset the greater speed of
airplanes over trains typically over distances of 120 to 480 miles.

“In and of itself, a total travel time advantage does not guarantee that a mode is viable, nor
superior in those terms to some alternative.

PAccording to Amtrak officials, some shorter distance routes can be competitive with
automobile travel (e.g., New York, New York, to Philadelphia, Pennsylvania, has the third
highest Acela Express ridership of any city pair on the Northeast Corridor), depending on
the level of traffic congestion.

As an example, an official with the Department of Aviation for Clark County, Nevada (Las
Vegas), told us that at Las Vegas/McCarran International Airport, it takes passengers about
35 to 45 minutes to get to their gate from the curb. Upon arrival, a high percentage of
passengers claim a bag once they deplane, which takes an average of 22 minutes. At
nonpeak times, it will take a passenger 15 minutes to get a taxi or onto a bus connection
and another 15 to 20 minutes to get to their hotel. This results in it taking nearly 1 hour to
get to the Las Vegas city center once the plane has arrived.
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connect to airports or other locations preferred by travelers. High speed
rail also generally has less security and waiting time than airports.” On the
foreign high speed rail lines we observed, there was no formal security
comparable to airport security, and travelers could arrive at a station just a
few minutes prior to departure.”

__________________________________________________________________________________|]
Figure 3: Transportation Mode Share in Japan, by Distance Traveled

Share of passenger transportation (percentage)
100

188-313  314-469 470-625 626 or more
Traveling distance (in miles)

I:I Airplane
|:| Ship
- Automobile
- Railway

Source: GAO presentation of Japanese Ministry of Land, Infrastructure, Transport, and Tourism data.

In France, Japan, Spain, and elsewhere, high speed rail has been shown to
be time-competitive with air travel and has relieved capacity constraints at
airports. For example, high speed rail in Japan has resulted in eliminating

Some stakeholders argue that high speed rail may require additional security that would
increase these times for high speed rail.

18Airports in these countries generally have fewer security delays than airports in the
United States. According to Japanese airline officials, air travelers can arrive at Japanese
airports 15 to 20 minutes prior to a domestic departure.
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one air route (Tokyo-Nagoya), while several others have lost significant
market share to high speed rail. With the introduction of the Madrid-
Barcelona high speed rail line in February 2008, air travel between the two
cities has dropped an estimated 30 percent (from 5.0 million to 3.5 million
air passengers), while high speed rail riders increased markedly. In
France, high speed rail has captured 90 percent of the Paris-Lyon air-rail
market, and Air France officials estimated that for high speed rail trips of
between 2 and 3 hours, high speed rail is likely to capture about 80 percent
of the air-rail market over time. By displacing shorter distance air travel,
high speed rail has freed up considerable airport capacity in those cities
for other longer distance flights. However, because high speed rail
becomes a new competitor with short-distance air travel, airlines have in
some cases actively opposed its development. In the United States, most
of the 16 high speed rail projects we focused on will connect metropolitan
areas with anticipated capacity constraints at nearby airports (see fig. 4).
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Figure 4: Future Airport Capacity, by 2025, and Selected High Speed Rail Proposals in the United States

Vancouver, Canada

-
)
o

5SEA
.: Seattle
.7
Portland
San Francisco
OAK/
..
SF@ %
"‘ Las Vegas

*5
s Victorville / o
. ®'|/AS
v,/

Los Angeles'/ 4 .s

LGB/. VAnahelm Phoenix
SNA /
7 5
[ //S’AN / PHX
San Diego
TUS

Proposed high speed rail projects

1 Atlanta, GA, to Chattanooga, TN

2 Baltimore, MD, to Washington, D.C.

3 Anaheim, CA, to Las Vegas, NV

4 Victorville, CA, to Las Vegas, NV

5 Los Angeles, CA, to San Francisco, CA

6 Los Angeles, CA, to San Diego, CA

7 Portland, OR, to Vancouver, Canada

8 New York, NY, to Albany, NY, to Buffalo, NY

10 New York, NY, to Scranton, PA

11 Philadelphia, PA, to Harrisburg, PA

12 Chicago, IL, to Detroit/Pontiac, Ml

13 Chicago, IL, to St. Louis, MO

14 Chicago, IL, to Minneapolis/St. Paul, MN
15 Washington, D.C., to Charlotte, NC

16 Richmond, VA, to Hampton Roads, VA

9 Boston, MA, to New York, NY, to Washington, D.C.

Minneapolis
o Albany, NY . BOS
MSP. Buftalo, NY, 8 Lusv, S

. . % %%pD

14°+, Chicago Detroit/
oy .»*** Pontiac SC’a”to"E'\;V!RfOM: New York

L 3 FK
ORD?.I:/IDWQ Harr/sburg'm;/ BhL
¥
R o. /\/’Phnadelphla
o
:' 13 lAD' “Washington, D.C.-
s Ff/chmond-\ Baltlmore
St. Louis 15 16 Hampton Roads
.#
-~
CLT S
Chatanooga o
1// Charlotte
//ATL
Atlanta

Houston
HOU
o Oy
SAT g
South Florida
PBIFS
.JFLL

Metropolitan areas with airports projected to meet capacity needs in 2025 only if

iy planned improvements occur (7 metro areas)
/Clt/ Metropolitan areas with airports that will need additional capacity in 2025, even after
planned improvements occur (8 metro areas)

O Airports projected to meet capacity needs in 2025 only if planned improvements

ABC  occur (13 airports)
® Airports projected to need capacity in 2025 even after planned improvements occur
ABC (14 airports)

======: Proposed high speed rail projects

Sources: FAA (airport capacity, metropolitan capacity); MapArt (base map).

While high speed rail will generally have superior travel times compared
with automobile or bus travel for trips greater than 100 miles—depending
on the service—it is difficult for a high speed rail service to compete with

Page 18

GAO-09-317 High Speed Passenger Rail



the low price of bus travel and convenience of automobile travel and,
therefore, is not likely to attract a sufficient number of these travelers to
have a significant effect on highway congestion and capacity in a corridor.
According to a study on high speed rail ridership forecasting, intercity bus
travel is limited and bus riders care more about price than about time.
Therefore, to the extent that a new high speed rail line provided time
savings at somewhat higher cost, the contribution of bus travel to a new
high speed rail line will be insignificant.” However, this result depends on
how the high speed rail service is priced. If the high speed rail service is
publicly funded, then a legitimate public policy question arises regarding
fare-setting (i.e., whether high speed rail fares should be set to maximize
revenues or to attract higher numbers of riders from other modes). The
study also contends that those who travel by car tend to care more about
price and convenience (e.g., leaving when they choose, bringing additional
passengers or cargo at no extra cost) and less about trip time.

The effect on highway congestion of diverting automobile travelers to high
speed rail will vary based on the specific locations and times. For
example, if high speed rail can divert travelers from making an intercity
trip through a congested highway at peak times, then it may have a
noticeable effect on traffic. Over the long term, however, whatever trips
are diverted on a congested corridor to another mode of travel are likely to
be at least partially replaced by other trips, since the reduced congestion
from diversion makes it easier to travel—a phenomenon known as
“induced demand.” Nonetheless, given the great number of trips by car,
the diversion of a small percentage of automobile travelers to high speed
rail could have a significant impact on the number of high speed rail
riders, and result in benefits arising from increased capacity in the
transportation system and thus more trips being carried. For example, in
Japan, a survey on a recently developed high speed rail line showed that
21 percent of riders on a new high speed rail line diverted from the
automobile mode. Similarly, in studies conducted for California’s
proposed statewide high speed rail system, over 40 percent of forecasted
riders are projected to be diverted from automobile travelers, but the high
speed rail line will only reduce automobile travel by an estimated 7
percent.

“Daniel Brand, Thomas E. Parody, Poh Ser Hsu, and Kevin F. Tierney, “Forecasting High-
Speed Rail Ridership,” Transportation Research Record 1341 (1992), 12-18.
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In the countries we visited, automobile travel also tends to be significantly
more expensive than in the United States, resulting from tolls on intercity
roads and higher gas prices and taxes, which makes high speed rail a more
cost-competitive option.” For example, according to Japanese government
officials, to drive between Tokyo and Osaka—a distance of approximately
318 miles by automobile—can cost almost $200 each way, including over
$90 in tolls, and between $70 and $105 in fuel costs, depending on the fuel
economy of the vehicle (in August 2008, the average price of gasoline in
Japan was $6.50 per gallon).” This cost compares with a high speed rail
fare of about $130 per passenger. By comparison, to travel one-way
between Los Angeles and San Francisco by automobile, a distance of 432
miles, will require a $4 toll to cross the Bay Bridge, and roughly $25 to $40
in fuel costs (on Jan. 27, 2009, the average price of gasoline in California
was $2.10 per gallon, although at gas prices over $4 per gallon, at which
they were recently, fuel costs could be over $80 and could rise over the
long term). This cost compares with an average air fare of about $108, and
the California High Speed Rail Authority is anticipating a high speed rail
fare of about half the air fare, or about $60 in this example.

Another factor that affects the competitiveness of high speed rail relative
to alternative intercity transportation modes is the extent to which it is
part of an integrated transportation system and adequate transit services
are available at the destination points for travelers. Foreign officials in
France, Japan, and Spain pointed to the importance of strong transit
access to, from, and within downtown areas to attract riders to high speed
rail. European high speed rail stations are designed to be integrated with
the urban transportation network, including subways, conventional rail,
and local buses. In France, high speed rail also connects with airports. In
Spain, high speed rail generally does not connect to airports. Japanese
stations are also integrated with transit options, although high speed rail in
Japan also does not connect to airports. In these countries, rail travelers
will generally not require an automobile at the end of the rail line to get to

®In addition to costs associated with driving, several other factors may also influence
travelers’ decisions between traveling by automobile or rail. For example, lower car-
ownership rates in an area may make rail a more attractive option, whereas higher car-
ownership rates could predispose travelers to drive rather than travel by train.

*'The level of tolls and taxation is a decision by the government to make automobile travel
more expensive. It reflects a social commitment to divert some travel away from highways
and toward other transport modes, such as rail. One might view the tolls and taxes as
either justified or excessive recompense for the use of public roads, depending on one’s
view of the social costs of automobile compared with rail travel.
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their final destination in metropolitan areas. Most urban transit systems in
the United States are not as well developed as compared with systems in
France or Japan. For some proposed lines in the United States, travelers
may need access to an automobile at their destination, potentially making
travel by high speed rail a less attractive option for those riders. However,
a number of domestic project sponsors recognize the importance
associated with designing and constructing their high speed rail systems to
take advantage of existing transit connections and planned improvements.
For example, the proposed maglev line between Las Vegas, Nevada, and
Anaheim, California, is being designed to connect to a new intermodal
transit terminal being built in Anaheim. In addition, in California, the bond
measure that was recently passed to help fund high speed rail
development allocates $950 million for funding toward connecting rail
transit services.

Officials in France, Japan, and Spain also attributed their high ridership to
the reliability and safety of their high speed rail lines, relative to
alternative modes of transportation. In Japan, the average delay between
Tokyo and Osaka was 30 seconds per train in 2007, and, beginning in
March 2009, up to 13 trains per hour will leave Tokyo for Osaka on any
given business day. In Spain and France, delays are also minimal, although
service is less frequent. Between 20 and 36 one-way trains run daily on the
Madrid to Seville, Madrid to Barcelona, and Paris to Lyon lines.”
Regarding safety, there have been no fatalities on Japanese high speed rail
lines in over 40 years of service, with a similar record in France and Spain.
By contrast, other transport modes do not have similar records of safety
reliability, particularly at peak periods, or where capacity constraints
exist. For example, automobile travel can be significantly delayed by
congestion at peak periods and results in tens of thousands of injuries and
fatalities per year. Similarly, the U.S. aviation system is prone to significant
delays. As we recently reported, 2007 represented the second worst year

“This is the average delay throughout the year and includes delays caused by typhoons,
earthquakes, snowfall, heavy rain, and other natural disasters.

®To ensure on-time performance in Europe and Japan, train operators are given strong
incentives to stay on-time, including passengers receiving a full ticket price refund in Spain
if the train is delayed more than 5 minutes, and driver pay deductions in Japan if the train is
delayed more than 1 minute due to human error.
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on record for flight delays and cancellations, which have been steadily
increasing since 2002.*

The economic viability of high speed rail is also affected by cost. Costs of
high speed rail tend to be lower in corridors where right-of-way exists that
can be used for rail purposes, and a relatively flat- and straight-alignment
can be used, compared with corridors that require the acquisition of new
right-of-way, substantial tunneling, or bridges. In addition, tradeoffs are
often made relative to cost and service characteristics. For example,
incremental projects on track shared with freight operators may be less
expensive, but these tracks often cannot achieve the same types of travel
time-competitiveness or reliability as dedicated track, which is not shared
with other trains.” The foreign high speed rail systems we reviewed
attributed their ability to achieve the time-competitiveness, frequency,
reliability, and safety, that we have previously described, to operating on
dedicated track and having no at-grade highway or other crossings. These
systems cost billions of dollars to construct, although construction cost
per mile varied substantially (see table 2). In Spain, construction costs
ranged from $37 million to $53 million per mile, the latter heavily
influenced by the construction of two tunnels.* According to Japanese
transportation officials, construction costs in Japan are typically higher
because of antiseismic safeguards, high land costs, and the number of
bridges and tunnels needed to accommodate straight- and level-track
through Japan’s mountainous terrain.

24GAO, National Airspace System: DOT and FAA Actions Will Likely Have a Limited
Effect on Reducing Delays during Summer 2008 Travel Season, GAO-08-934T
(Washington, D.C.: July 15, 2008).

»Some lines have limited shared track in metropolitan areas.

*The 18-mile Guadarrama tunnel is the world’s fifth longest tunnel and cost about $1.5
billion to build.
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Table 2: Estimated Construction Costs for Selected High Speed Rail Projects in
France, Japan, and Spain, by Construction Cost Per Mile

Dollars in millions

Approximate Estimated

construction construction
High speed rail Length (in cost (per cost (in 2008  Construction
project miles)  route mile) dollars)® completion date

Europe
Cordoba — Malaga 96 $37 $3,558 December 2007
(Spain)

Madrid — 468 39 18,223  February 2008
Barcelona —

Figueras (Spain)°

Paris — Strasbourg 186 42 7,730  June 2007
(France)

Madrid — 111 53 5,894  December 2007
Valladolid (Spain)

Japan

Yatsushiro — 79 82 6,508 March 2004
Kagoshima

Takasaki — 73 143 10,403  October 1997
Nagano

Source: GAO analysis of data provided by French, Japanese, and Spanish officials.

“The cost figures for different projects are not strictly comparable for a number of reasons including:
provided data may be calculated according to diverse accounting conventions, outlays for a project
may be expended at different points in time, and the schedule of such outlays was not available to us.
Cost estimates are based on different foreign currencies with varying rates of inflation and fluctuating
exchange rates. Cost data was converted into 2008 dollars to provide a rough approximation of the
variation in construction costs for different projects in different countries. Also, total construction cost
does not include the cost of the passenger rail vehicles. The International Union of Railways noted
that, historically, one high speed rail trainset costs between $32 million and $40 million.

*Spanish officials noted that 82 miles of this line are still being planned and constructed.

Four of the five new domestic projects we reviewed that were planning to
use dedicated track are also expected to cost several billion dollars to
construct (see table 3). The Baltimore, Maryland, to Washington, D.C.,
project has the highest estimated construction cost per mile, because it
plans to use maglev technology, which is costlier to construct than lines
using electrified, diesel, or other train technology,” and to be built along a
corridor that is densely populated, meaning higher land acquisition costs

*"While construction costs of maglev systems are higher than other technologies,
proponents of this technology cite reduced ongoing maintenance and operations costs as
an advantage that should be taken into account.
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and more costly technical construction. On the other end of the spectrum
is the Victorville, California (a city 80 miles outside of Los Angeles,
California), to Las Vegas, Nevada, project. Factors contributing to this
project’s relatively low estimated cost include the use of electrified or
diesel train technologies, which operate at lower top speeds (i.e., up to 150
miles per hour); construction along a relatively flat corridor; and starting
service in Victorville, instead of Los Angeles proper. These factors allow
the project to avoid the additional costs of bridges and tunnels through the
mountain range between the Los Angeles area and Victorville, as well as to
avoid the costs to build through the densely populated areas entering Los
Angeles. In addition, because the project is looking to use existing
highway right-of-way and land owned by the federal government,
acquisition costs are expected to be lower as compared with developing
new right-of-way on privately owned land.® However, by starting outside
of the Los Angeles area, many stakeholders expressed significant
uncertainty about whether travelers will use the line at the level being
forecasted. (See app. VII for a more detailed discussion of the Los Angeles-
Las Vegas corridor.)

___________________________________________________________________________________________________________________|
Table 3: Estimated Construction Costs for Dedicated Right-of-Way High Speed Rail Projects in the United States, by
Construction Cost Per Mile

Dollars in millions

Approximate

construction Estimated

Top Average Length cost (per construction cost Year costs
High speed rail project speed speed (miles) route mile)  (in 2008 dollars)® were projected
Victorville, California, to Las
Vegas, Nevada 150 125 183 $22 $3,990 2003
Anaheim, California, to Las
Vegas, Nevada 311 150-200 269 48 12,798 2005/2006
Los Angeles, California, to
San Francisco, California® 220 Not available 520 63 — 65 32,785 — 33,625 2008
Baltimore, Maryland, to
Washington, D.C. 250 125 40 132 5,267 2007

Source: GAO, from information provided by project sponsors.

Note: The Atlanta to Chattanooga dedicated high speed rail project did not have project cost
estimates available.

®This project will construct new rail right-of-way to provide service, but this rail right-of-
way will primarily be built in existing highway right-of-way.
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“The cost figures for different projects are not strictly comparable for a number of reasons including:
provided data may be calculated according to diverse accounting conventions, outlays for a project
may be expended at different points in time, and the schedule of such outlays was not available to us.
Cost data was converted into current dollars to provide a rough approximation of the variation in
construction costs for the proposed dedicated high speed rail projects.

*Only includes phase 1 of project and does not include phase 2 extensions of project to San Diego
and Sacramento.

Incremental projects tend to cost less than new dedicated track projects.
Construction costs per mile for the 6 proposed incremental projects that
we reviewed ranged from $4.1 million to $11.4 million per mile. Top and
average speeds for the incremental projects, however, ranged from 80 to
110 miles per hour—substantially slower than dedicated track speeds. This
slower speed could make these projects less competitive with other
transportation modes and less reliable than dedicated track because of the
need to share rail lines with other passenger and freight operations.

Uncertainty Regarding
Forecasts of Riders and
Costs, and How Public
Benefits Are Quantified
and Valued Make
Determinations of a
Specific Project’s
Economic Viability
Difficult

Uncertainty and Inaccuracy in
Forecasts of Riders and Costs

While several U.S. corridors exhibit characteristics that suggest potential
economic viability, determining whether any specific proposed line will be
viable has proven to be difficult for decision makers. This difficulty is due
to uncertainties with the forecasts of riders and cost estimates that project
sponsors produce, the lack of agreement and standards regarding how a
project’s public benefits should be valued and quantified, and the lack of
comparison with alternative investments in highway or air infrastructure.

Rider forecasts and cost estimates are inherently uncertain and subject to
some degree of inaccuracy simply because they are trying to predict future
circumstances. However, analyses and research on the accuracy of rider
forecasts and cost estimates for rail infrastructure projects have found
that a systematic problem and incentive to be optimistic may exist—that
is, actua