United States Government Accountability Office

GAO

Report to the Committee on Banking,
Housing, and Urban Affairs, U.S. Senate

July 2013

TRANSIT ASSET
MANAGEMENT

Additional Research
on Capital Investment
Effects Could Help
Transit Agencies
Optimize Funding

GAO-13-571



GAO

Highlights

Highlights of GAO-13-571, a report to the
Committee on Banking, Housing, and Urban
Affairs, U.S. Senate

Why GAO Did This Study

Many of the nearly 700 public transit
agencies in the United States
struggle to maintain their bus and rail
assets in good repair. Assets that are
not in an acceptable condition and
not rehabilitated or replaced can
reduce safety, on-time service, and
ridership. Asset management
practices can help agencies prioritize
their capital investments to help
optimize limited funding.

This report examines (1) the extent
to which selected transit agencies
follow leading asset management
practices to prioritize capital
investments, and challenges in using
these practices; (2) the extent to
which these agencies measure the
effects of capital investments; and
(3) FTA initiatives to support transit
agencies’ use of leading practices.
GAO reviewed federal legislation and
analyzed reports on leading asset
management practices; reviewed the
asset management practices of 18
transit agencies through a site visit or
literature search; and interviewed
federal officials and others. Site visit
agencies were selected to represent
a range of sizes based on annual
ridership and the number of vehicles
available. The findings from the 18
agencies cannot be generalized.

What GAO Recommends

GAO recommends that FTA conduct
additional research to help transit
agencies measure the effects of
capital investments, including future
ridership effects, to help agencies
optimize limited funding. DOT did not
agree or disagree with the
recommendation.

View GAO-13-571 or key components. For
more information, contact David J. Wise at
(202) 512-2834 or wised@gao.gov.

TRANSIT ASSET MANAGEMENT

Additional Research on Capital Investment Effects
Could Help Transit Agencies Optimize Funding

What GAO Found

To prioritize capital investments, selected transit agencies we reviewed follow
some leading practices in the areas of planning, information and data systems,
and ranking capital projects. For example, several agencies have developed
asset inventories that provide accessible, consistent, and comprehensive
information about their assets. One agency also incorporated asset condition
data into its asset replacement models, resulting in more accurate and cost-
effective replacement investments. However, transit agencies face challenges in
implementing these leading practices. For example, several agencies we visited
reported challenges collecting data or monitoring or analyzing assets’ condition
and performance.

As part of efforts to prioritize investments, some of the transit agencies we
reviewed can estimate the effect capital investment decisions have on their state-
of-good-repair backlog and on-time service to customers. In particular, the
Federal Transit Administration’s (FTA) Transit Economic Requirements Model
(TERM) and TERM Lite models—tools to estimate capital investment needs—
recently helped some agencies determine effects on their state-of-good-repair
backlog. However, of transit agencies we visited, only two measured the effects
on the condition of certain assets. Further, none of the agencies measured
effects on future ridership, in part because they lacked tools to determine these
effects. Not understanding the effects of capital investment decisions on future
ridership may limit transit agencies’ ability to effectively prioritize their capital
investments.

Extent to Which Selected Transit Agencies Measure Effects of Capital Investments
on State-of-Good-Repair Backlog, On-Time Service, Asset Condition, and Future
Ridership

[ Capital investment decisions ]
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Repair backlog |
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FTA has supported transit agencies’ use of leading asset management practices
through several initiatives. For example, FTA developed a guide to help transit
agencies implement these leading practices. Also, FTA is modifying its TERM
Lite model to help transit agencies better estimate capital investment needs and
prioritize investments. However, FTA could assist transit agencies by conducting
further research that examines effects of capital investments, including those
effects on future ridership. Understanding these effects would help transit
agencies optimize their use of limited transit funding.
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Committee on Banking, Housing, and Urban Affairs
United States Senate

Transit agencies in the United States face an enormous task as they seek
to preserve their existing transit assets. Many of the 694 public transit
agencies have a wide variety of assets to maintain—such as buses, rail
cars, escalators, and elevators—and many of these assets have reached
or exceeded their recommended useful lives. The Federal Transit
Administration (FTA) estimates that roughly $78 billion (in 2009 dollars)
would be necessary to cover the costs of rehabilitating or replacing the
nation’s transit assets and bring them to a “state of good repair.” Aging
assets in less than acceptable condition that are not rehabilitated or
replaced can lead to increased operating costs, declines in safety and on-
time service, and, ultimately, reduced ridership. However, in an age of
declining resources and fiscal uncertainties, transit agencies face
challenges allocating sufficient resources to maintain these assets.

Asset management is an approach that can help transit agencies decide
how best to prioritize their capital investments to strategically allocate
their limited resources to manage their existing assets and plan
appropriately for rehabilitation and replacement. Moreover, asset
management can ultimately help transit agencies optimize limited funding
so that they receive the “biggest bang for their buck” when rehabilitating
and replacing their assets. Such practices can include assessing the
effects of capital investment decisions, including effects on their state-of-
good-repair backlog and ridership, to help set spending priorities. For
example, certain capital investments may yield increased ridership and
better return on investment. New York City’s Metropolitan Transportation
Authority invested an estimated $74 billion from the early 1980s to the
end of 2008 into its transit assets, an investment that helped increase
ridership 58 percent from 1982 to 2007. Ensuring that transit
infrastructure is in a state of good repair is essential for sustaining and
increasing transit ridership. The Moving Ahead for Progress in the 21st
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Century (MAP-21) Act' reauthorizes surface transportation programs
through 2014 and contains provisions and requirements that are designed
to help transit agencies bring systems to a state of good repair by
implementing asset management practices.?

You asked us to examine how transit agencies invest federal and other
funding sources in aging assets—i.e., make capital investment
decisions—as well as how these investments affect the quality of transit
services and the likelihood that people will use them.® This report
provides information on (1) the extent selected transit agencies follow
leading practices in asset management to prioritize capital investment
decisions, and related challenges agencies face; (2) the extent selected
transit agencies measure the effects of capital investment decisions on
their state-of-good-repair backlog, condition of assets, on-time service,
and ridership; and (3) FTA’s initiatives to support transit agencies’ use of
leading practices, and what additional actions, if any, could be taken.

To address these objectives, we defined “capital investment decisions” to
refer only to those decisions related to rehabilitating or replacing a transit
agency’s existing assets, even though agencies can use capital funding

on July 6, 2012, President Obama signed the Moving Ahead for Progress in the 21st
Century (MAP-21) Act, Pub. L. No. 112-141,126 Stat. 405 (July 6, 2012), reauthorizing
surface transportation programs through fiscal year 2014. Surface Transportation
reauthorizations generally authorize funding from the Highway Trust Fund and authorize
new or amend existing federal transit and highway provisions codified at titles 49 and 23
of the United States Code.

2MAP-21 requires transit agencies that receive federal funding to develop transit asset
management plans. These plans must include, at a minimum, capital asset inventories,
condition assessments, and investment prioritization. Each transit agency that receives
funding will be required to report on the condition of its system, any change in condition
since the last report, targets set through performance measures, and progress toward
meeting those targets. This requirement will not be a condition for receiving FTA grant
funds until FTA issues a rulemaking. Through a rulemaking, FTA will establish
requirements for a capital asset inventory, condition assessments, decision support tools,
and prioritization of capital investments, all of which must be included in an asset
management plan. Once the asset management rulemaking is issued, grantees
apportioned funds under the new State of Good Repair Formula Program will be required
to include all FTA State of Good Repair formula program-funded projects in their own
asset management plan. Pub. L. No. 112-141 § 20019,126 Stat. 405, 707 (July 6, 2012);
77 Fed. Reg. 63677 (October 16, 2012).

3We have previously reported on the effect of capital investment decisions on safety.
GAO, RAIL TRANSIT: FTA Programs Are Helping Address Transit Agencies’ Safety
Challenges, but Improved Performance Goals and Measures Could Better Focus Efforts,
GAO-11-199 (Washington, D.C.: Jan. 31, 2011).
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for new transit infrastructure or expansion projects such as a transit line
extension. We reviewed pertinent federal legislation and FTA notices
pertaining to state-of-good-repair requirements and funding including:
MAP-21; the Safe, Accountable, Flexible, Efficient Transportation Equity
Act — A Legacy for Users (SAFETEA-LU); and the American Recovery
and Reinvestment Act of 2009 (Recovery Act).* We also interviewed
officials from nine multimodal and bus-only transit agencies® that we
visited, as follows:

e Detroit Department of Transportation (Detroit, Michigan);

e Gwinnett County Department of Transportation (greater Atlanta,
Georgia area);

¢ Long Beach Transit (Long Beach, California);

e Los Angeles County Metropolitan Transportation Authority (Los
Angeles, California);

o Massachusetts Bay Transportation Authority (Boston,
Massachusetts);

e Metropolitan Atlanta Rapid Transit Authority (Atlanta, Georgia);

e Southern California Regional Rail Authority, operator of Metrolink
Commuter Rail Service (Metrolink) (greater Los Angeles,
California area);

e Suburban Mobility Authority for Regional Transportation (Detroit,
Michigan); and

¢ Washington Metropolitan Area Transit Authority (Washington,
District of Columbia)

We used data on annual ridership and the number of bus and/or rail
vehicles available at each agency to select this range of various transit
agencies. While the information obtained from these transit agencies
cannot be generalized to all transit agencies, it provides insights into a
range of experiences related to how agencies make capital investment
decisions, the practices they follow, and the challenges they face.
Throughout this report, we refer to these nine transit agencies as
agencies we “visited.”

“Pub. L. No. 109-59, 119 Stat. 1144 (Aug. 10, 2005); Pub. L. No. 111-5, 123 Stat. 115
(Feb. 17, 2009).

SWhile some agencies we visited operate secondary modes of transit, such as water taxis,

we did not address asset management for those other modes of transit, and so for the
purposes of this report, we refer to these agencies as “bus-only.”
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We also conducted a literature review to select, review, and analyze
reports containing current examples of transit agencies and other entities
that use asset management practices and measure the effects of capital
investment decisions. Our literature review identified two key reports that
we deemed sufficiently reliable to use as criteria for our report:

o FTA’s Asset Management Guide: Focusing on the Management of
Our Transit Investments,® and

e Transit Cooperative Research Program (TCRP) Report 157, State
of Good Repair: Prioritizing the Rehabilitation and Replacement of
Existing Capital Assets and Evaluating the Implications for Transit
(Sponsored by FTA).

We analyzed leading practices from these two reports and synthesized
the practices into three broad categories based on previous GAO work:’
(1) “Planning,” which relates to how agencies plan capital investments: (2)
“Information and Data Systems,” which relates to how agencies collect
asset condition and performance data; and (3) “Ranking Capital Projects
Based on Established Criteria,” which relates to how agencies prioritize
capital investment projects for funding (see app. | for a more detailed
explanation of this synthesis).

We also reviewed the two reports for examples of transit agencies and
other entities cited for using leading asset management practices in the
three categories above and selected examples to include in our report.
We did not visit these agencies or interview officials from them. The nine
agencies whose practices we reviewed were:

e Amtrak,?
e Bay Area Rapid Transit,

SFederal Transit Administration, Asset Management Guide: Focusing on the Management
of Our Transit Investments (Washington, D.C.: October 2012).

"GAO, Executive Guide: Leading Practices in Capital Decision-Making, GAO/AIMD-99-32
(Washington, D.C.: December 1998).

8Amtrak, although federally established and unable to operate without substantial federal
subsidies to remain solvent, is not a government agency, but rather a private, for-profit
corporation. GAO, Amirak Management: Systemic Problems Require Actions to Improve
Efficiency, Effectiveness, and Accountability, GAO-06-145 (Washington, D.C.: October
2005).
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Background

Chicago Transit Authority,

King County Metro Transit,

London Underground,

New York City’s Metropolitan Transportation Authority,
San Francisco Bay Area’s Metropolitan Transportation
Commission,

e Santa Clara Valley Transportation Authority, and

e Regional Transportation Authority of Northeastern lllinois.

Throughout this report, we refer to these nine agencies, plus the agencies
we visited, as agencies we “reviewed.”

In addition, we interviewed officials from FTA and other U.S. Department
of Transportation (DOT) modal administrations, including Federal
Highway Administration (FHWA), Federal Railroad Administration (FRA),
and Maritime Administration (MARAD). We also interviewed industry
stakeholders, including representatives from the American Public
Transportation Association (APTA), the Community Transportation
Association of America (CTAA), the Transportation Research Board
(TRB), the Transportation Asset Management Expert Task Group, and
asset management consultants.

We conducted this performance audit from July 2012 to July 2013 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 the
evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

Federal, state, and local investment in transit has grown over the years,
resulting in the expansion of the nation’s public transit systems. FTA
works in partnership with states and local grant recipients, such as transit
agencies, to administer federal transit programs, and provide financial,
technical, and other assistance. FTA administers federal grant programs
that transit agencies can use to rehabilitate and replace assets to help
meet ridership demand by, for example, modernizing rail systems and
purchasing buses. (For a description of FTA’s transit program funding for
capital reinvestment projects, see app. Il.) State and local governments
are ultimately responsible for executing most federal transit programs by
matching and distributing federal funding and by planning, selecting, and
supervising infrastructure projects in accordance with federal
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requirements. Transit agencies also rely on a variety of other funding
sources to help provide service, including assistance from state and local
entities, and other sources such as passenger fares. Using these different
revenue streams, transit agencies make investment decisions for
operating and capital projects, including rehabilitation and replacement
projects.

Congress has directed FTA to undertake increasing responsibilities for
transit asset management. In 2007, a conference report accompanying
an appropriations bill directed FTA to assess the condition of the nation’s
commuter rail infrastructure and the estimated cost of bringing it up to a
state of good repair.® The Consolidated Appropriations Act for fiscal year
2010 made $5 million of research funding available to develop standards
for asset management plans, provide technical assistance, improve data
collection, and conduct a pilot program designed to identify the best
practices of asset management.’® Using these funds, FTA, for example,
awarded funding to six transit agencies for transit asset management pilot
projects intended to demonstrate effective transit asset management
systems and practices to improve asset management. In 2012, MAP-21
required FTA to develop a decision support tool for transit agencies to
estimate their capital needs and to develop additional asset management
requirements and technical assistance.

As demand for public transit continues to grow, transit agencies face a
range of financial challenges in maintaining their assets in a state of good
repair. According to the U.S. Census Bureau, the number of people who
commute to work using public transit grew by about 1 million from 2005 to
2008 to reach approximately 7.21 million persons. Annual federal, state,
and local investment in transit grew nearly 97 percent between 1999 and
2008 to total almost $39 billion. With demand for transit service
increasing, the federal investment in transit needs to be accompanied by
strong performance accountability to ensure that funds are being used
efficiently and effectively. As transit agencies attempt to manage their
aging assets, a variety of factors make the current financial environment
challenging:

°H. R. Rep. No. 110-446, at 130 (2007). The bill was ultimately enacted in the
Consolidated Appropriations Act, 2008, Pub. L. No. 110-161 (2007).

%Pub. L. No. 111-117, div. A, title I, 123 Stat. 3034, 3062.
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Ridership is increasing, but fiscal uncertainties and costs are rising.
Population growth and other factors are likely to increase future
ridership demand, but cost increases and fiscal uncertainties could
limit transit agencies’ ability to meet this demand. Future costs for
transit agencies will increase because agencies must continue to
support system expansions and add capacity to accommodate
increases in ridership demand, as well as address expenses
associated with maintaining a state of good repair for aging
infrastructure. In addition, transit agencies’ finances have been
strained since 2008, as fuel prices have risen while state and local
funding has decreased with the economic downturn. Furthermore,
many local governments are facing financial pressure from the
lingering effects of the financial crisis and economic downturn."
According to the American Public Transportation Association (APTA),
a leading industry organization, these economic pressures have
contributed to flat or reduced funding for many transit agencies, as
well as service cuts and higher fares. '

Funding shortfalls typically lead to maintenance backlogs. According
to a National Transportation Policy Project’s report, transit agencies
faced with funding shortfalls typically delay capital investments—even
those investments designed to maintain the system in a state of good
repair—because delaying such investments is easier than cutting
service or raising fares. However, the report found such delays have
hidden costs: they not only increase the cost of future maintenance,
they are also likely to create operating problems as equipment
breakdowns begin to increase. Furthermore, over time, the authors
noted that the practice of deferring maintenance could lead to higher
breakdown rates and lower service levels.'

Transit agencies in the U.S. and abroad have established a number of

definitions for “state of good repair.” While no consensus on a universal
definition exists, a state of good repair generally refers to the point at

which all of a transit agency’s assets are in good condition. However, as

11GAO, Public Transit: Funding for New Starts and Small Starts Projects, October 2004
through June 2012, GAO-13-40 (Washington, D.C.: Nov. 14, 2012).

2American Public Transportation Association, Impacts of the Recession on Public
Transportation Agencies, 2011 Update: Survey Results (Washington, D.C.: August 2011).

3National Transportation Policy Project, The Consequences of Reduced Federal
Transportation Investment (Washington, D.C.: September 2012).
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assets age and deteriorate, a transit agency will always have some
assets in need of rehabilitation and replacement. (For a description of the
types of transit assets and equipment, see app. Ill). In reports to
Congress on transit investment needs, FTA defines state of good repair
based on a numeric system for evaluating transit asset conditions: 5
(excellent), 4 (good), 3 (adequate), 2 (marginal), 1 (poor). According to
this definition, an asset is in good repair if its condition rating is 2.5 or
greater.'* Conceptually, replacement at condition 2.5 implies that assets
remain in service for a short time period after they have exceeded their
useful life. For example, under this assumption, a bus with an expected
minimum useful life of 12 years would be replaced at an average age of
roughly 14 years.

The “state-of-good-repair backlog” is a measure to indicate the amount
required to rehabilitate and replace all assets with estimated condition
ratings that are less than 2.5. FTA has estimated this backlog to be about
$78 billion (in 2009 dollars). In other words, an investment of this amount
would be required for the immediate replacement of all of the nation’s
transit assets that currently exceed their useful lives and to complete all
outstanding station rehabilitations. The largest category of the backlog is
for heavy rail, which according to FTA, reflects high investment levels in
heavy rail combined with a large proportion of over-age assets (see fig.
1)."® Once the backlog has been addressed, FTA found an annual
average of $14.4 billion would be required to keep that backlog from
getting larger. By comparison, MAP-21 authorized approximately $8.5
billion in FTA formula grants for fiscal year 2013 that support transit
agencies’ reinvestment needs and other purposes.'® Moreover, according
to the State of Good Repair Initiative Report to Congress, transit agencies
that received Recovery Act funding used roughly $3.9 billion in funds to
repair, rehabilitate, and replace existing transit vehicles (mostly buses),
stations, maintenance facilities, control systems, track, and structures

"4Federal Transit Administration, National State of Good Repair Assessment (June 2010).

STransit rail is composed of heavy and light rail systems. Heavy rail is an electric railway
that can carry a heavy volume of traffic, and is characterized by high speed and rapid
acceleration, passenger rail cars operating singly or in multi-car trains on fixed rails,
separate rights-of-way from which all other vehicular and foot traffic is excluded,
sophisticated signaling, and high-platform loading. Most subway systems are considered
heavy rail. GAO, Passenger Rail Security: Consistent Incident Reporting and Analysis
Needed to Achieve Program Objectives, GAO-13-20 (Washington, D.C.: Dec. 19, 2012).

60ther purposes include operating expenses, capital projects other than for reinvestment,
and planning.
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with deferred investment needs.'” According to FTA estimates, the $3.9
billion in Recovery Act funding applied to rehabilitate and replace existing
transit assets yielded a roughly equal reduction in the existing backlog.'®

Figure 1: FTA Estimate of the Backlog of State-of-Good-Repair Needs, 2010
(shown in billions of 2009 dollars)

3%
Other
($2.4 billion)

4%
Vanpool and demand response
($2.8 billion)

Light rail
($3.6 billion)

Commuter rail
($12.6 billion)

55%

Bus
($13.5 billion)

Heavy ralil
($42.7 billion)

Source: FTA.

"Transit agencies that were recipients of Recovery Act funding were required to obligate
the funds by September 30, 2010.

18According to FTA’s State of Good Repair Initiative Report to Congress, most of the
reduction in the nation’s backlog is estimated to be concentrated in non-rail modes
yielding a roughly $2.5 billion reduction in the state-of-good-repair backlog. The remaining
funds yield a $1.4 billion reduction in the rail state-of-good-repair backlog, with the largest
share of these funds going to heavy rail (which also has the largest share of the total
transit capital investment backlog).
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Transit agencies can use capital funding either for new transit
infrastructure or expansion projects—such as a transit line extension—or
for rehabilitation and replacement investments for existing assets. '
(Figure 2 provides illustrative images of rail and bus assets being repaired
at two agencies we visited). As transit agencies attempt to meet their
systems’ service demand, they aim for a state of good repair for their
assets by using available resources to make sound capital investment
decisions that optimize limited transit funding, including rehabilitation and
replacement actions. Capital investment decisions that maintain or
improve the condition of a transit asset can improve the performance of
the asset, which can then improve the performance of an overall transit
system.

Figure 2: Los Angeles County Metropolitan Transportation Authority Rail and Gwinnett County Transit Bus Assets under
Repair

Source: GAO.

FTA and transit research organizations recommend leading asset
management practices that transit agencies can use to manage
investments. We used previous GAO work on capital project decision-
making to synthesize these practices into three broad categories: (1)

For this report, capital investment decisions include only those decisions related to
rehabilitating or replacing a transit agency’s existing assets.
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Agencies Follow
Several Leading
Practices but Face
Challenges Related to
Planning, Information
and Data Systems,
and Ranking Capital
Projects

Planning, (2) Information and Data Systems, and (3) Ranking Projects
Based on Established Criteria.

FTA’s Transit Economic Requirements Model (TERM) is an analysis tool
designed to estimate transit capital investment needs by examining an
asset’s age and projected condition over time. TERM can also estimate
the level of capital investment required to attain a state of good repair (or
other investment objectives) and can also assess how variations in capital
funding availability will likely affect the future condition and performance
of transit infrastructure. FTA uses TERM to support its preparation of
DOT'’s biennial Report to Congress on the Condition and Performance of
the Nation’s Highways, Bridges and Transit. FTA has developed a version
of TERM called TERM Lite for local transit agency capital planning staff to
use. TERM Lite can also calculate the state-of-good-repair backlog and
normal replacement needs. According to FTA officials, four transit
agencies have used TERM Lite and several others have received TERM
Lite training from FTA.

Selected Agencies We
Reviewed Follow Several
Asset Management
Leading Practices

Leading Practice: Planning

Some of the selected agencies we reviewed follow several leading
practices across the three leading practice categories—Planning,
Information and Data Systems, and Ranking Capital Projects Based on
Established Criteria.

Some agencies are developing systems and reports that follow the
planning leading practice, which links capital investments to strategic
objectives to help plan and prioritize replacement and rehabilitation
projects, for example:
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Leading Practice: Information
and Data Systems

London Underground has developed a system for measuring
asset performance that helps to prioritize investments by directing
capital and operating funds to the assets and associated projects
that have the greatest impact on its strategic objectives, such as
customer service. Every 4 weeks the agency reviews asset
performance and measures how assets are contributing to key
system performance measures, such as in-service failures and
lost customer hours.

Seattle’s King County Metro Transit uses an asset management
plan to plan and communicate the agency’s asset management
goals, how they are measured, and how asset data feed into the
capital program. The plan specifies actions that are necessary,
within a 6-year window, for the agency to maintain its fixed assets
in a state of good repair. For example, the plan calls for assets it
contains to be inspected annually at the component and
subcomponent levels.

Santa Clara Valley Transportation Authority, in California, uses a
commercial software package that helps the agency better
prioritize its asset management projects considering agency goals
and objectives, in a documented, repeatable process. This
“decision-making” software uses flexible models that can produce
new outputs as agency project priorities and budgets change, and
the agency is using the software to develop its capital plan for
fiscal year 2014-15.

Some agencies have developed information and data systems that can
help prioritize capital investments.

Asset Inventories can provide accessible, consistent, and comprehensive
information about each asset class and more broadly across all asset
classes to support business processes, including capital programming
and operations and maintenance budgeting. A strong data collection
system and an accurate asset inventory are critical to asset management.
The following agencies follow leading practices to collect data and
develop inventories to help manage assets:

Page 12

Long Beach Transit is concluding work on an asset inventory and
expects to obtain data on condition and develop a measure of
“criticality” for each of its vehicles and fixed assets. Officials said
the asset criticality measure is determined based on an asset’s
estimated likelihood of failure (using data on percentage of useful
life consumed) and the severity of failure (measured in terms of
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impact to people, environment, costs, and operations). The
agency uses the asset criticality measure to help prioritize capital
investments.

Metropolitan Atlanta Rapid Transit Authority has established an
agency-wide asset management program that includes an
inventory that staff updates through routine inspection and
maintenance procedures. The inventory contains detailed
information on more than 53,000 assets across 16 categories,
which is stored in an electronic information system that the agency
intends to use to integrate all relevant data electronically into its
capital improvement planning process.

Massachusetts Bay Transportation Authority has developed a
state-of-good-repair database with an inventory that department
managers can use to prioritize rehabilitation and replacement
projects for the agency’s Capital Investment Program. Agency
officials reported that they use the database to analyze individual
capital asset records and, based on projected useful life
information, estimate the overall replacement or renewal costs for
its backlog.

Condition Assessment and Performance Monitoring takes into account
requirements for asset condition inspection and monitoring across
different asset classes and improves asset reliability by improving an
agency’s ability to predict failure, address the root causes of failure, and
plan for the capital investments required to maintain good performance.
As agencies improve their asset data collection systems, they can use
condition tracking information to improve maintenance timing and cost-
effectiveness, as well as capital planning. The following agencies monitor
asset condition and performance in ways that align with leading practices:

Page 13

Metropolitan Atlanta Rapid Transit Authority uses “condition based
monitoring” to determine the optimum time to replace assets. For
example, officials said that by maintaining and routinely testing
generator performance, they have been able to defer replacing
some generators, which they said has allowed them to reprioritize
“several million dollars” of capital funds—originally intended for
such replacements—to other, more urgent needs.

While Amtrak is not a transit agency, its railroad condition
assessment program was cited by the TCRP for its
comprehensive treatment of rail tracks. The program includes a
variety of data collection methods, such as periodic
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measurements using railcars that measure track surface
conditions, ground-penetrating radar to identify subgrade
conditions, and remote-sensing equipment to identify the condition
of drainage ditches.

Life-cycle Management Planning documents the costs, performance, and
risks associated with an asset class throughout its life. This information
can be used to ensure an asset’s performance expectations match an
agency’s broader goals and performance objectives. FTA’s asset
management guide includes a 100-page supplement dedicated to
providing information and guidance on the principles of life-cycle
management for each asset class, including leading practice examples
that FTA believes will help transit agencies develop life-cycle
management plans. These agencies follow leading practices in life-cycle
management planning:

o Metropolitan Atlanta Rapid Transit Authority has developed the
Lifecycle Asset Reliability Enhancement program, which details
the maintenance actions to be performed over the entire lifecycle
of a rail car for each of its 11 different car systems. This leading
practice separates rail car assets into their component parts,
allowing for more accurate repair and replacement decisions.?°

e Long Beach Transit has begun incorporating life-cycle cost
analysis into its procurement process for capital investment
decisions, allowing the agency to follow the leading practice of
reviewing a vehicle’s design to improve its maintainability and
reduce total life-cycle cost. For example, as the agency began
considering bids from two vendors for 10 new all-electric buses,
officials said they contracted with a university to perform a life-
cycle cost analysis to compare the different long-term operating
costs resulting from the two different charging systems proposed
by the vendors. The analysis allowed Long Beach Transit to
estimate cost differences resulting from the two different 