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PREFACE

For some time, the Federal Transit Administration (FTA) and the U.S. transit
industry having been working to improve the understanding and practice of
transit asset management. There is considerable evidence that this is a critical
area of focus. Improving transit asset management is now a national policy.

In its 2010 National State of Good Repair Assessment, FTA found that more
than 40 percent of bus assets and 25 percent of rail transit assets were in
marginal or poor condition. There is an estimated backlog of $50 to $80 billion
in deferred maintenance and replacement needs, of which the vast majority is
rail related. The enactment of Moving Ahead for Progress in the 2Ist Century
(MAP-2I) places the requirement on transit agencies to prepare a Transit Asset
Management Plan. Transit agency customers, policy-makers, and public agencies
are holding agency management accountable for performance and increasingly
expect more business-like management practices. The magnitude of these capital
needs, performance expectations, and increased accountability requires agency
managers to become better asset managers.

To advance transit asset management, this guide provides a transit-specific
asset management framework for managing assets individually and as a portfolio
of assets that comprise an integrated system. The guide provides flexible, yet
targeted guidance to advance the practice and implementation of transit asset
management.

FEDERAL TRANSIT ADMINISTRATION 1



To accomplish this, the guide:

* Explains what transit asset management is and what the business benefits to
an agency are.

* Provides an enterprise asset management framework and business model that
agencies can refer to as “best practice.”

* Describes the elements of transit asset management plan.

* Details, for each major asset class, the major enabling components of asset
management: inventory, condition assessment, performance analysis and
modeling, risk management, and lifecycle cost management.

* Guides organizations through the migration from their current baseline to
high-performance asset management.

This guide makes accessible lessons-learned from those with “hands-on”
experience with each asset class, and positions transit agencies to jump start the
cultural change from a “find and fix approach” to maintenance/asset management
to a “predict and prevent” approach that reduces cost and improves safety and
reliability. This guide includes examples and practices that agencies can apply; it

is intended to provide guidance for a transit agency interested in improving their
asset management awareness and maturity. This guide is not an FTA requirement.

FEDERAL TRANSIT ADMINISTRATION 2



SECTION

This section

outlines the
purpose, structure,
and sources of

this document.
Additionally, it helps
the reader navigate
to the sections most
useful to them.

Introduction

This guide is designed to increase the awareness and improve the practice of
asset management in the transit industry in the United States. It provides a
transit agency-specific application of asset management concepts, processes,
and tools. The purpose is to support an agency’s drive to increase the maturity
of asset management practice and to provide tools and resources for agency
managers and practitioners across the country.

In its 2010 National State of Good Repair Assessment, the Federal Transit
Administration (FTA) found that more than 40 percent of bus assets and 25
percent of rail transit assets are in marginal or poor condition. There is an
estimated backlog of $50—-$80 billion in deferred maintenance and replacement
needs, of which the vast majority is rail-related. Transit agency customers, policy-
makers, and public agencies are holding agency management accountable for
performance and increasingly expect more business-like management practices.
The magnitude of these capital needs, performance expectations, and increased
accountability requires agency managers to become better asset managers.

Asset management is a cornerstone for effective performance management.
By leveraging data to improve investment decision-making, asset management
improves reliability, safety, cost management, and customer service.

FEDERAL TRANSIT ADMINISTRATION 3



SECTION 1: INTRODUCTION

Objectives of This Guide

The guide can be used as a resource for agency managers to develop the manage
ment practices, tools, and procedures needed to improve investment decisions
throughout their organization. This guide has the following objectives:

* Introduce key asset management concepts.

* Present an asset management framework and business model that define and
communicate “best practice.”

* Provide guidance that can be used for assessing and advancing asset
management maturity within any agency.

* Include tools and case studies that can support implementation.

A Guide Developed for the
Transit Industry

The building blocks for this transit asset management guide incorporate relevant
concepts from existing asset management guides, analysis of transit agency

best practices, and the application of asset management practices to the transit
industry, as depicted in Figure I-1.

Industry Best
Practices

Transit
Application

= Business objectives: Reliability,

= PASSS (British Standards
safety, and customer satisfaction

Institute) Transit Asset

* International Infrastructure Management = Systems: Assets are

Management Manual (New
Zealand Asset Management
Support)

ISO 55001 asset management
committee (International
Organization for
Standardization)

AASHTO Transportation Asset
Management Guide: Volume 2 -
A Focus on Implementation

Guide

interconnected

Level of service dependent on
unique portfolio of asset classes
and systems

Stakeholders: Varying interests
and knowledge

Governance and related
business requirements

Figure 1-1 Guide Building Blocks
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SECTION 1: INTRODUCTION

There is a significant body of asset management knowledge and broad standards
of practice for the infrastructure industry. These include the following:

* PASS5S5 is the “publicly available specification” for the optimized management
of physical assets published by the British Standards Institute.

¢ International Infrastructure Management Manual is an asset
management guide for the public works industry developed by the New
Zealand Asset Management Support (NAMS) group.

* ISO 55001—newly created in 2010—is the International Organization for
Standardization (ISO)-approved project committee (PC251) to deliver an
Asset Management Standard for Asset Management. Currently, drafts are
being circulated.

* American Association of State Highway and Transportation Officials
(AASHTO) Transportation Asset Management Guide — A Focus on
Implementation provides a framework for addressing highway asset
management. It includes two volumes of asset management principles that
provide implementation guidance for advancing the state of the U.S. highway
industry’s asset management practices.

The asset management guides described above originated in work done to
address large-scale long-life fixed infrastructure. Our intent in this guide is to
address the application of asset management across the transit portfolio of
assets, which includes assets with a range of useful lives, replacement costs, and
inter-relationships.

This guide applies and adapts these documents to address the requirements

for successful asset management in the transit industry. Unlike many other
infrastructure sectors, the transit industry manages a highly complex and diverse
portfolio of assets that is required to function as a system. For example, for a
passenger rail service to run, the track, communication systems, rail vehicle, and
stations must all be working together effectively. Many of the transit industry’s
assets are customer-facing, and the asset types managed by different U.S.

transit agencies are highly variable because of significant variations in geography,
weather, ridership, procurement practices, and regulatory requirements. As
such, this guide incorporates relevant concepts from the existing research with
a focus on what can be applied to U.S. transit agencies. To demonstrate its
applicability, best practices from around the world are incorporated into the
guide (see Figure |-1). A full listing of research and document sources is available
in the Glossary.

Transit Agency Collaboration

This guide reflects input from transit agency managers from across the U.S.
Throughout the development of this guide, the Parsons Brinckerhoff team
presented drafts at a variety of forums, including American Public Transportation

FEDERAL TRANSIT ADMINISTRATION 5



SECTION 1: INTRODUCTION

Association (APTA) and Transportation Research Board (TRB) conferences and
the APTA State of Good Repair Standards group, the FTA State of Good Repair
Roundtables, and the FTA State of Good Repair Working Group. The purpose
was to seek feedback in addition to increase awareness regarding the state of the
industry’s asset management practices. Many of these sessions involved compiling
and sharing best practice examples, discussing the appropriate presentation of
material, and brainstorming about how to address common industry challenges
associated with asset management.

The Parsons Brinckerhoff team is grateful to the many transit agency managers
that spent their time providing substantive input and who reviewed draft
material. Their input and collaboration have made this a more valuable
document.

Sections Overview

The following describes the objectives and contents of each section and the Asset
Management Guide Supplement:

* Section 2: Introducing Transit Asset Management — This section
defines asset management for the transit industry, including which assets are
included, how asset management fits into an agency’s other management
processes, and what business processes are included. The section outlines
the challenges the industry faces and the benefits of improving an agency’s
asset management maturity. This section also provides “visuals” of a highly
functioning asset management transit agency.

* Section 3: Asset Management Framework Business Processes —
For each business process outlined in the asset management framework,
an overview of “best practice” and how it fits into the broader asset
management framework is included; key implementation activities and
challenges and peer examples are also included. These business processes
comprise the development and management of the asset management
policy, strategy, plan, inventory, condition assessment and performance
monitoring, lifecycle management plan, capital programming, operations and
maintenance budgeting, and performance modeling. A reader will understand
all the components of asset management, including how to improve them
independently and how they work together.

* Section 4: Asset Management Information Systems — This section
describes the industry’s current information systems environment,
components of an asset management information system, and
implementation principles. This section also provides a “visual” of a high-
functioning asset management information system.

* Section 5: Implementation Guidance — This section provides guidance
for assessing an agency’s current state of asset management maturity and
then outlines potential implementation paths and change management

FEDERAL TRANSIT ADMINISTRATION 6



SECTION 1: INTRODUCTION

considerations for how to advance from its current state towards “best
practice” while considering the unique needs of that agency. To support
implementation, accompanying this guide is a Transit Asset Management
Maturity Agency Self-Assessment Tool (see Appendix B).

* Asset Management Guide Supplement — This document (see Appendix
A) identifies the fundamentals that should be considered in the lifecycle
management of each asset class and provides information to support the
development of an agency’s asset class-specific lifecycle management plan(s),
including industry standards and lifecycle management principles associated
with each asset class. The document identifies the building blocks from which
an agency can consider the maturity of its practices and strengthen asset
management for each asset class.

How to Use this Guide

The following provides an overview of which sections are likely to be of most
interest to different categories of readers. Readers are intended to be managers
and staff from all levels of an agency or external stakeholders.

The following list suggests how different people may approach reading this guide:

* Agency Executives — This group may be interested in understanding the
key asset management concepts (Section 2) and how it is integrated within
the agency’s business processes (Section 3). They also may be interested in
understanding their agency’s current asset management maturity and how to
improve it (Section 5).

* Asset Management Program Manager — This person is intended to lead
the agency’s asset management initiative, including leading the development
of the agency’s asset management plan, communicating to all stakeholders,
and providing the necessary accountability. To be most effective in this
position, the Asset Management Program Manager should probably read all
sections of this guide, with a significant focus on implementation guidance
(Section 5).

* Agency Management and Staff — When fully implemented, asset
management could affect managers and staff at all levels and in all
departments of an agency. For that reason, agency management and staff
should understand what asset management is (Section 2) and how it is
integrated within the agency’s business processes (Section 3).

* Agency “Asset Owners’’ — This term refers to the agency managers who
are responsible for “owning” an asset class (for example, railcar vehicles,
stations, and communication systems) throughout their lifecycle. The
asset owners are intended to develop lifecycle management plans for their
respective asset class. To support this effort, asset owners may want to
focus on the section on lifecycle management planning (Section 3) and the
respective asset class section (Asset Management Guide Supplement).

FEDERAL TRANSIT ADMINISTRATION 7



SECTION 1: INTRODUCTION

* Transit Consultants and Contractors — Depending on their
interests, transit consultants and contractors should be interested in
many of the sections. Suppliers may be interested in understanding the
general requirements of asset management (Section 2) or the lifecycle
management of specific asset classes (Asset Management Guide Supplement).
Consultants supporting the development of an asset management plan
and implementation strategy may be interested in the asset management
business processes (Section 3) and the implementation guidance (Section
5). Information systems vendors may be interested in understanding
the functional requirements of asset management information systems
(Section 4). Change management consultants may be most interested in the
implementation requirements (Section 5).

* External Stakeholders — External stakeholders may include oversight
bodies (including metropolitan planning organizations), elected officials,
and industry research groups. These stakeholders will likely be interested
in the outcomes (reliability, efficiency, safety, accountability) associated
with improved asset management, so they may be interested in a general
introduction to asset management, including its potential outcomes
(Section 2), an overview of the asset management plan (Section 3), and
implementation requirements (Section 5).

Table I-1 summarizes which sections are likely to be of the most interest to

different categories of readers.

Table 1-1 How to Use This Guide

Agency Executives

Asset Management
Program Manager

Agency Management
and Staff

Agency “Asset Owners”

Transit Consultants and
Contractors

External Stakeholders

| Section | | Section 2 | Section3 | Section4 | Section 5 | Supplement |
X X X X

X

X X X X

X

X

X

X X X X

X X X
X
X

X X X
X
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SECTION

This section defines
asset management for
the transit industry,
classifies transit assets,
and describes the key
business processes and
how they can be embed-
ded into an agency’s
management processes.
It outlines today’s asset
management challenges
and the benefits of
improving an agency’s
asset management
maturity. This chapter
also provides the reader
with a “visual” of a
highly functioning asset
management transit
agency.

Source: Florida Department of Transportation

Introducing Transit Asset
Management

This guide provides the following definition:

Transit asset management is a strategic and systematic process through
which an organization procures, operates, maintains, rehabilitates, and
replaces transit assets to manage their performance, risks, and costs
over their lifecycle to provide safe, cost-effective, and reliable service to
current and future customers.

Figure 2-1 shows how asset management processes are ongoing and involve
evaluating and managing the relationships between costs, risks, and performance
over the asset’s lifecycle. Asset management addresses the following two
concepts:

I. Customer Level of Service — Asset management can affect level of
service by improving on-time performance and vehicle cleanliness, and by
reducing missed trips, slow orders, and service and station shutdowns. It
can also improve safety, security, and risk management. Asset management
provides accountability and communicates performance and asset condition
to customers.

FEDERAL TRANSIT ADMINISTRATION 9



SECTION 2: INTRODUCING TRANSIT ASSET MANAGEMENT

2. Lifecycle Management — The core of asset management is understanding
and minimizing the total cost of ownership of an asset while still maximizing
its performance. Transit asset management integrates activities across
departments and offices in a transit agency to optimize resource allocation
by providing quality information and well-defined business objectives to
support decision making within and between classes of assets.

Cost (Investments) Risk

Transit asset
management is a
strategic and systematic
process through which
an organization
procures, operates,
maintains, rehabilitates,

Asset Management and replaces transit
assets to manage their

performance, risks, and
costs over their lifecycle
to provide safe, cost-
effective, and reliable
service to current and
future customers.

PR TS
@rnnnnnahadp

System Performance
Figure 2-1 Asset Management Defined

Customer level-of-service and lifecycle management are addressed at the
enterprise level and for each class of assets. Enterprise level refers to
management or decision-making activities that occur at the higher levels of
an organization and apply across the entire organization (for example, capital
funding allocations). Asset class-level activities, on the other hand, refer to
the management activities that are associated with a particular asset class (for
example, vehicles, stations, systems). See Table 2-1 for examples.

Table 2-1 Asset Management at the Enterprise and Asset Class Levels

Enterprise Level Asset Class Level

Customer Level Establish, measure, and manage customers’ level of Measure and manage how individual assets

of Service service by using metrics like on-time performance, perform using customer level of service metrics.
number of safety incidents, and overall customer Examples include measuring a railcar’s mean
satisfaction. time between failure or a station’s cleanliness.

Lifecycle Use accurate and consistent information about Understand and minimize the total cost of

Management assets, current conditions, and level of service to ownership of an asset while maximizing its
allocate resources and maximize performance. performance. Produce a lifecycle management

plan for each asset.

These concepts are further discussed in the Glossary.

FEDERAL TRANSIT ADMINISTRATION 10



Table 2-2

Transit Asset
Management Benefits

SECTION 2: INTRODUCING TRANSIT ASSET MANAGEMENT

Asset Management Benefits

Through asset management, transit agencies can more effectively use available
funds to improve the physical condition and performance of their system. This,
in turn, has the potential to increase ridership. Table 2-2 highlights some of the
benefits associated with improved asset management activities.

Transit Agency
Asset Management Approach

* Improves on-time performance and service operations, vehicle and
Improved customer facility cleanliness; reduces missed trips, slow orders, and station
service shutdowns

* Focuses investments around customer-centered goals and metrics

* Maintains assets more effectively, using condition-based approaches
and using predictive and preventive maintenance strategies (where
these can be employed) to reduce costs while improving service
delivery

Improved
productivity and
reduced costs

* Better aligns spending with an agency’s goals and objectives to obtain
Optimized resource  the greatest return from limited funds
allocation * Incorporates lifecycle cost, risk, and performance trade-offs into
capital programming and operations & maintenance budgeting

* Provides stakeholders with more accurate and timely customer-
centered performance indicators

* Provides tools to communicate forecasted performance metrics
(including level of service) based on different levels of funding

Improved
stakeholder
communications

The Transit Asset Management
Challenge

The Overall State of Transit Assets

In its 2010 National State of Good Repair Assessment, FTA found that one-third

of the nation’s transit assets are at or have exceeded their expected useful life.
More than 40 percent of bus assets and 25 percent of rail transit assets are in
marginal or poor condition. The level of capital investment required to attain a
state of good repair' in the nation’s transit assets is projected to be $77.7 billion.?
In other words, a “lump sum” investment of roughly $77.7 billion would be
required for the immediate replacement of all assets that currently exceed their
useful life (see Figure 2-2). Transit assets exceeding their useful life can result

in asset failures, which can increase the risk of catastrophic accidents, disrupt
service, and strain maintenance departments.

I State of good repair was defined using the FTA's numerically-based system for
evaluating transit asset conditions: 5 (excellent), 4 (good), 3 (adequate), 2 (marginal), |
(poor). This study considered an asset to be in a state of good repair when the physical
condition of that asset was at or above 2.5.

2 National State of Good Repair Assessment, FTA, 2010, p. 19.
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Source: National State of Good Repair Assessment. FTA, 2010, p. I5.

Figure 2-2 20/0 Transit Asset Conditions

Asset Management is Critical for the Nation’s

Growing Transit Asset Inventory

Our investment in transit assets continues to grow—increasing the importance
of efficient and fiscally-responsible management of assets. Between 1992 and
2010, the number of vehicles in the nation’s transit fleets increased by 63 percent
(Figure 2-3). Over the past 10 years, almost universally, the average age of transit
fleets has decreased or remained the same; however, this is not a result of better
asset management. The average vehicle age has decreased mainly because new
vehicles have been added to the fleets, while older vehicles were kept in service.

As shown in Figure 2-4, the largest backlog of state-of-good-repair needs is due
to heavy rail assets. Commuter rail and buses are comparable in the size of their
backlogs. These categories are discussed in the following sections.

Light Rail Vehicle Fleets are Growing; Agencies are Now
Managing Fleets of Different Ages

In June 2010, the level of capital investment required to attain and maintain a
state of good repair for light rail transit assets was estimated to be $3.6 billion.
The newer systems like San Diego and Portland are now more than 20 years

old, and the initial vehicle fleets are approaching or exceeding their useful lives.
Nationally, the number of light rail transit systems and the size of the light

rail fleet almost doubled between 1992 and 2010. During this time, the oldest
vehicles remained in use while the new assets were being added to the fleet. This
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has created a mixed-aged fleet with vehicles at many different stages of their
useful lives, sometimes being operated by the same agencies.?

160,000

140,000

120,000

100,000

80,000

60,000

Number of Vehicles

40,000

20,000

0

1992

2001

B Other
Vanpool and Demand Response
HBus
B Commuter Rail
© Heavy Rail

M Light Rail

2010

Figure 2-3 Growth in Number of Vehicles in Transit Fleet

Vanpool and Demand
Response
Other $2.8
$2.4

Light Rail
$3.6

Figure 2-4 Current (2010) Backlog of State of Good Repair Needs (shown in billions of 2009 $)*

3 National Transit Database, FTA. Accessed December 30, 2011.

http:/lwww.ntdprogram.govintdprogram.

* National State of Good Repair Assessment, Federal Transit Administration, 2010, p. 19.
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Heavy Rail Transit Assets are Being Used Longer
Without Replacement

As of June 2010, the level of capital investment required to attain and maintain
a state of good repair for heavy rail assets was projected to be $42.7 billion.
The number and types of systems have remained mostly the same while the
average age of transit assets has gone up and down with large procurements
of new vehicles by some agencies and few replacements by others. Because

of the relatively longer in-service lives of heavy rail vehicles, procurement of
new vehicles is infrequent, which has a significant impact on the overall age of
the fleet. For example, in 2010 the average age of the assets on the two oldest
systems was 36 and 39 years, respectively, meaning that these two systems
will likely need to replace a substantial part of their fleets in the near future.
Some systems’ fleets have aged between 1992 and 2010 with no expansion or
replenishment of new vehicles.

Commuter Rail Systems and Assets Have Grown,

Yet Conditions Have Remained Constant

Between 1992 and 2010, commuter rail systems grew by 33 percent, which
means there was a significant growth in the number of commuter rail vehicles.
The average age of commuter rail assets has fluctuated in that time but remained
relatively the same as many of the systems have added new vehicles. As of June
2010, the level of capital investment required to attain and maintain a state of
good repair for commuter rail assets was projected to be $12.6 billion.

Quantity of Bus Assets is Growing and Average
Retirement Age is Later than Intended

The average age of buses decreased from 8.1 years in 1992 to 7.4 years in

2010. Over the same time, the number of buses and transit systems grew by

25 percent. In its Useful Life of Transit Buses and Vans (2007), FTA examined the
optimal lifecycle for buses against how the bus fleet was actually being used.
The study found that the average retirement age of 12-year/500,000-mile buses
was |5.1 years—3 years past the expected retirement age. Seventy-five percent
of vehicles are 14 years or older when they are retired. The maintenance cost
for vehicles beyond their recommended life is, on average, between 10 and 50
percent higher. The level of capital investment required to attain a state of good
repair for bus assets was estimated to be $13.5 billion.

Vanpool and Demand Response Operators and Assets
have more than Doubled

Between 1992 (when transit agencies were just beginning to implement new or
modify existing paratransit systems to meet the requirements of the Americans
with Disabilities Act) and 2010, the number of vanpool and direct-response
operators grew by 50 percent. Meanwhile, the number of assets in the fleet
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grew by 300 percent. This has been the fastest growth among any of the modes,
showing the evolution of transit offerings over time. The backlog in maintenance
was projected to be $2.8 billion.

All modes of transit require continued asset management because of the direct
link between age, condition, and maintenance costs of vehicles. As the number of
agencies and the size of the fleet continue to increase, lifecycle asset management
will be integral to cost-effectively maintaining the quality of public transit in the
country. All transit agencies own assets and manage them, so they practice asset
management in some fashion.

Transit Assets Defined

Transit assets include both fixed long-life infrastructure assets (including, for
example, structures, tunnels, facilities, and maintenance of way) and equipment
(that is, bus, rail, and paratransit rolling stock). This guide provides a transit-
specific asset management framework for managing assets individually and as

a portfolio of assets that comprise an integrated system. In this guide, transit
assets include physical infrastructure elements, equipment, and systems. Our
definition of assets does not include “human capital” (the skills, training, goodwill
and institutional memory of employees), financial assets, data/information, or
intangible assets (for example, reputation, culture, and intellectual property).
This guide also does not address roadway, park-and-rides, or administrative
offices or other buildings whose lifecycle management requirements are not
unique to the transit industry. It also does not include ferry or other maritime
assets.

Figure 2-5 provides the asset hierarchy used in this guide and provides a starting
point to organize transit assets by broad asset categories (or groupings of asset
classes, including vehicles and systems) and asset classes (or groupings of items
with comparable asset management requirements, including track and signals).
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Asset Categories

|
|
|
|
: Vehicles Facilities & Stations Guideway Elements Systems
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Fixed Guideway
Non-Revenue
Vehicles
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Maintenance Bridges
Facilities
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Signals/Automated
Train Control
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Buses, Paratransit Monitoring/SCADA
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Vehicles
Ancillary Structures
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|
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| Service Facilities Tunnels
|
|
I
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|
|
|

Asset Classes

Figure 2-5 Transit Asset Categories and Classes

Section 5 provides best practice guidance for the management of each of the
asset classes, including peer examples.

Asset Management in Context

Asset management is an integral part of the business management of a transit
agency. In a highly performing transit agency, asset management is a core
strategic management process, along with risk management and performance
management. Together, these are agency-wide management processes that
support the accomplishment of the entire agency’s goals and objectives. None of
the processes can be entirely effective without the others (Figure 2-6).

Asset management is most successful when it is integrated into an agency’s
existing management processes for establishing policy, strategy, and business
plans, as well as connected to an agency’s performance management and risk
management processes. An agency’s strategic plan is the starting point for
developing asset management policy, strategy, and plan because the strategic
plan provides the vision, mission, and values of the organization along with
organizational goals, policies, and strategies. To be most effective, transit asset
management activities should be integrated into existing strategic, business, and
operational management processes.
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Figure 2-6

Components of
Agency Strategic Risk

Management Management

Asset Performance
Management Management

Asset management supports and enables the following
elements of transit agency management:

= Performance management focus: Asset management integrates
management activities across the agency’s various functional areas to
address customer level of service and performance outcomes.

Optimization of resources: Asset management aligns investment decisions

associated with operations and maintenance budgeting and capital
programming to achieve levels of service that meet agency goals.

Fact-based management: Asset management is data driven and
transparent.

Performance culture: Asset management is outcome based, establishes
metric driven management, and provides tools to adopt a “predict and
prevent” or “reliability” culture as opposed to a “find and fix” culture.

Transit Asset Management
Framework

The asset management framework in Figure 2-7 offers a starting point from
which to apply asset management concepts and implement the principles,
processes, and practices depicted.

Asset Management Business Processes

The asset management framework depicts a complex set of business processes.
The following sections and Figure 2-8 introduce each of the three categories of
business processes necessary to fully realize the benefits of asset management:

* Vision and Direction
* Lifecycle Management

* Cross-Asset Planning and Management
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Detailed definitions, implementation guidance, and examples for each of these
business processes can be found in Section 3. A brief introduction to the three
categories of business processes is described below.

Enterprise Level

Policy & Strategy Cross-Asset Planning & Management
= Policy = Capital Planning and Programming
= Strategy = 0O&M Budgeting

= Business Planning = Performance Modeling

L

Asset Class Level
Lifecycle Management

venices | Feifesfsiations L | f svoms |

= Rail vehicles and fixed = Rail maintenance = Track = Security
guideway non- facilities = Bridges and aerial = Traction electrification
revenue vehicles = Bus maintenance structures = Signals
= Buses, paratransit and facilities = Tunnels, U sections = Communications,
non-revenue vehicles = Service facilities and cross passages monitoring, SCADA
= Stations = Ancillary = Revenue collection

Information Technology Systems

Enablers
= Leadership & Accountability = Values and Culture
= Training = Project Management
= Communications = Continuous Improvement

Figure 2-7 Asset Management Framework
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Policy & Strategy

Policy

= Confirms commitment to asset
management and continual
improvement

= Provides top-down direction of
expectations/requirements

Strategy

= Provides approach to address policy

= Includes goals, objectives and
performance expectations

Policy & Strategy

= Provides approach to address
strategy

= Qutlines asset management roles,
responsibilities, resources, etc

SECTION 2: INTRODUCING TRANSIT ASSET MANAGEMENT

Transit Asset Management Business Process

Lifecycle Management

Inventory

= Provides asset repository that
supports strategy

= Requires data ownership and
maintenance processes

Condition Assessment and

Performance Monitoring

= Qutlines condition inspection and
performance measurement
approach for each class

= Address risk and ensures assets can
meet their performance
requirements

Lifecycle Management Planning

= Specifies asset class activities and
approaches, i.e. costs, performance,
risks, condition assessment, and
maintenance

Information Technology Systems

Capital Planning & Programming

= Optimizes how and when capital
funds are expended based on
consistent, reliable data

= Reflects “top-down” guidance from
agency leaders and “bottom-up”
forecasted capital needs

O&M Budgeting

= Optimizes funds expended based on
LOS goals

= Relies on performance-based
decision-making reflecting on
lifecycle management plan input

Performance Modeling

= Applies analytical tools that use
reliable condition and cost data to
model performance under different
investment scenarios

Enablers

Figure 2-8 Transit Asset Management Business Processes

Vision and Direction

An agency’s existing policy and strategic planning processes provide the
mechanisms to establish an asset management vision and direction. The key
question to be addressed is: “What policy and strategic objectives should the
asset management strategy advance?”

Asset management is most effective where there is a clear link between the
agency’s performance objectives and the goals and strategy set for asset

management. Establishing an asset management policy and strategy helps to
focus management and business processes on the agency’s business objectives,
which are usually the outcomes of most importance to customers (for example,

safety, reliability, and cost effectiveness). This top-down connective thread is
a key feature of an asset management system—the clear “line of sight” from
organization direction and goals down to individual, day-to-day activities.®

Cross-Asset Planning

5 PAS55-2: 2008 Asset Management Part 2: Guidelines for the Application of PAS55-1,
British Standards Institute, 2008.
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Asset management planning is best addressed at the enterprise level as part of
the agency’s overall business planning. For agencies pursuing strategies to become
better asset managers, asset management planning provides the implementation
plan to accomplish this. This planning addresses coordination across departments
to better work toward common goals. The asset management policy, strategy,
and planning processes are discussed in more detail in Section 3.

Lifecycle Management

The lifecycle management of individual assets involves a common set of activities.
Managers evaluate the lifecycle cost, condition, and performance of each class

of assets—ideally during the design/procurement stage. They link lifecycle
management expenditures, such as rehabilitation, preventive maintenance,

and unplanned maintenance to asset performance such as mean time between
failure and cost. This data-driven practice aims to maximize asset performance,
minimize the total cost of ownership, and manage risks. These activities are
common to all asset classes but differ in how they are performed, as discussed in
the Asset Management Guide Supplement.

The common activities include the following:

* Asset Inventory — An asset inventory is a register, or repository, of an
agency’s assets and information about those assets. It is intended to provide
accessible, consistent, and comprehensive information about that asset class.
It is also intended to provide consistent information across all asset classes
to support enterprise-level business processes, including capital programming
and operations and maintenance budgeting.

* Condition Assessment and Performance Monitoring — Each asset
class has different requirements for condition inspection and monitoring
that depend on their performance characteristics, the risks, and impacts
of failure. Gathering condition and performance data can be costly, so
agencies often have strategic approaches to gathering the data that is most
cost-effectively acquired and valuable. This information is used to improve
reliability through an agency’s ability to predict failure and address the root
causes and proactively plan for the investments required to maintain good
performance on the most critical assets. It also is used to manage risk and
determine needs to be addressed in asset management plans.

* Lifecycle Management Planning — A lifecycle management plan
documents the costs, performance, and risks associated with an asset class
throughout its life. This plan can be used to ensure that the performance
expectations of the asset are understood and fit within the agency’s broader
goals and performance objectives, and that all investment decisions are
transparent, well-communicated, and support the agency’s goals.

The lifecycle management processes are discussed in more detail in Section 3.
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Cross-Asset Planning and Management

This guide incorporates asset management into a transit agency’s enterprise-
level decision-making processes, including capital planning and operations

and maintenance budgeting. At the enterprise level, such plans are used to
communicate the level of service that can be delivered at different funding levels,
and make performance-based decisions in financially constrained capital plans
and budgets. In this guide, a distinction is made between decision making across
multiple asset classes—often referred to as “cross-asset” resource allocation—
and the lifecycle management of particular asset classes. These processes
combine asset data gathered and evaluated at the asset-class level for decision
making at the enterprise level. For example, lifecycle cost and performance

data gathered for railcars can be combined with comparable data for traction
power systems to determine how capital and operations and maintenance
funding should be programmed most effectively. Similarly, agencies can use asset
condition data and other analysis in a predictive model to evaluate future costs
and asset performance under different funding and level-of-service scenarios.

The asset management plan addresses cross-asset business processes, including
capital planning and programming, operations and maintenance budgeting, and
scenario evaluation and management described in more detail in Section 3.

Information Technology Systems

Information technology is a critical asset management enabler. Contemporary
best practice—either at the enterprise level or during any aspect of lifecycle
management for individual asset classes—is data driven and requires the
application of information technologies. As explained in the asset management
framework, information systems are foundational to any asset management
initiative. Whether an agency is developing its asset inventory or using condition
data over time for performance modeling, the asset data needs to be stored,
managed, and analyzed in one or more information systems. Information
systems can support all of the asset management business processes. Section 4
describes the use of asset management information systems and summarizes the
implementation principles associated with these tools.
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Maintenance Management and Asset Management

The terms “maintenance management” and “asset management” are frequently used
interchangeably in the industry when, in fact, they are separate. While the primary
purpose of maintenance management is to manage maintenance activities (which
activities are performed on which asset, cost of maintenance), the primary purpose
of an asset management system is to provide a whole life view of all assets, to allow
monitoring, tracking, and analysis of how funding strategies affect asset condition,
and to allow the agency to make policy and strategic decisions regarding funding
(cross-asset decision making, investment decisions). Maintenance management is
focused more on the short term activities, while asset management is intended as
a proactive approach to managing enterprise investments over the longer term.
Maintenance management should be envisioned as a subset of asset management.
The term “enterprise asset management” refers to asset management conducted at
an enterprise level instead of just one section/ department of the agency/enterprise.
The maintenance management system, when integrated with business intelligence,
condition tracking and forecasting, and other enterprise tools, forms a true
enterprise asset management system/tool.

Other Enablers

Enablers are supportive processes and activities that are foundational items

for a successful asset management initiative. Displayed as the bottom panel in

the asset management framework, enablers ensure that the asset management
business processes can be successful. Many of the enablers require dedicated
resources (staff and/or funding); however, in many cases, they can be integrated
into an agency’s existing enabling processes. Enablers include leadership and
accountability, training, communications, values and culture, project management,
and continuous improvement. Enablers’ importance and associated success
factors are discussed in more detail in Section 5.

Asset Management and
Sustainability

A sustainable institution supports the long-term viability of the community and
environment. As such, sustainability represents a key subset of public transit’s
core mission. For transit agencies, sustainability aims to:

* Reduce resource use, pollution, and waste.
* Improve the efficiency of existing systems and processes.

* Establish transit as a central part of a robust set of sustainability
transportation options.

» Support smart growth and livable communities.

These broad objectives represent another set of considerations for the
management and operation of transit assets. At each stage in the asset lifecycle,
sustainable asset management involves (I) using resources more efficiently to
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reduce the agency’s environmental footprint, (2) managing waste responsibly,

(3) building and supporting healthy spaces, and (4) planning for climate change.
By focusing on these shared objectives, transit systems can benefit from energy
price stability and cost savings, improved employee productivity, reliable service,
improved integration of transportation modes, and supportive land use that
provides mutual community benefits, aligned through a sustainability framework.
The role of sustainability in asset management is discussed in more detail in the
Asset Management Guide Supplement.

Strengthening Asset Management
Practice—Implementation
Principles

The fundamental concepts of asset management are straightforward; however,
implementing the changes required to establish mature asset management
processes can be challenging. Implementation requires managing across functional
areas and integrati