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Section 1.1 Section 1.2

TAM Basics About This Guide

covers the definitions used provides an overview of the
throughout the guide and organization and features of the

discusses the high-level principles,
elements, and benefits of good
TAM practice.

guide.
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Chapter 1
Introduction

000000

000
Section 1.3

TAM Resources

provides a brief summary of
the resources used throughout
the guide and indicates how to
access the resources.

Welcome to the Transportation Asset Management (TAM) Guide. Whether you are
new to asset management, a seasoned practitioner or an executive, this guide will
help to further your understanding of asset management techniques and advance
asset management practices at your agency.

TAM is a way of conducting a transportation agency’s
husiness to deliver more value in its activities so that the
transportation system performs hest with the available
resources. Most agencies have elements of TAM principles

in their existing practice. This guide can help with formalizing
TAM practice, identifying areas for improvement, and under-
standing how to improve. Some of the benefits of TAM include:

» Improved asset condition, performance, resilience, and
longevity. Asset management involves maintaining the as-
set condition over the asset’s lifetime. Improved condition
results in improved performance and ultimately extends
the life of an asset compared to the alternative of continu-
ally deferring maintenance.

« Improved accountability. When asset management
practices are embedded in an agency, staff are held ac-
countable within the agency and to customers and stake-
holders to follow TAM practices and consistently maintain
the assets in a state of good repair. Preparing an asset
management plan also ensures accountability by providing
reliable information about the condition of assets.

« Increased efficiency and effectiveness. When assets are
managed following an agreed-upon management strategy,
efficiency and effectiveness are improved. Regular mainte-
nance can be planned and scheduled, reducing disruption
to service as little as possible.

« More benefit for each dollar invested. Transportation
assets cost money to build, maintain, operate, and use. By
stressing the importance of life-cycle planning and costs
and placing agreed levels of service at the core of the asset
management process, TAM helps to ensure that the benefits
delivered by the network are maximized, while the costs of
providing, maintaining, and using it are minimized.

« Reduced risk exposure. When assets are maintained
and managed consistently and resilience is improved, the
agency reduces the exposure to risk.

« Improved coordination and efficiency. Asset management
helps potential silos within an agency by improving resource
allocation and improving coordination among staff on asset

management related projects and maimments
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Section 1.1 TAM Basics [ JeJe)

TAM Basics

For those new to asset management, this section is the place to
start. In order to provide a solid foundation in asset management,
this section provides definitions for key terms used throughout
the guide, and describes the principles of TAM, the elements of
good TAM practice, and the benefits of asset management.

This section has four parts:

1. What is TAM? This definition and overview of TAM pro-
vides context and background on asset management and
its place within transportation agencies.

2. Definitions. Key terms that are used throughout the guide.
3. TAM Principles. A summary of the key principles of TAM.

4. TAM Elements. A summary of the key elements involved in
TAM.

Documents
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Section 1.1 TAM Basics [ JeJe]
1.1.1 What is TAM? Q000
0000

What Is TAM?

TAM s a “strategic and systematic process of operating, maintaining, upgrading, and ex-
panding physical assets effectively throughout their life cycle. It focuses on business and
engineering practices for resource allocation and utilization, with the objective of better
decision making based on quality information and well-defined objectives.”

yfﬁi\'

TAM is important because of the size and
value of the infrastructure that has been
built. The total value of the existing inventory
of U.S. transportation assets is staggering;
based on data from FHWA Highway Statistics,
the replacement value of U.S. bridges and
pavement alone is over $5 trillion. TAM offers
a set of tools and techniques applicable to
sustaining the condition and performance of
the full range of transportation assets.

TAM has been a focus area for DOTs in the
U.S. for over 15 years, paralleling similar
efforts to improve asset management in
infrastructure-intensive industries in the U.S.
and abroad. Over this period, transporta-
tion agencies have worked to increase their
understanding of the value and performance
of existing assets and implement improved
asset management systems and approaches.

This guidance responds to the new challeng-
es that have emerged since TAM was first
recognized as a critical area in the U.S. trans-
portation community such as evolving busi-
ness practices, technology advancements,
constrained funding, changing environment,
and legislative requirements.
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0000
Definitions

0000000
@00
0000

It is important to establish key terms that are used throughout the Guide. While
many of these terms have multiple or nuanced definitions, the definitions listed here
are the assumed meanings used in the context of this Guide. Each chapter also lists
important terms that expand on this list.

Transportation asset management (TAM) is
defined by AASHTO as a strategic and sys-
tematic process of operating, maintaining,
upgrading, and expanding physical assets
effectively throughout their life cycle. It
focuses on business and engineering prac-
tices for resource allocation and utilization,
with the objective of better decision making
based on quality information and well
defined objectives.

FHWA defines TAM similarly, stating, “Asset
management is a strategic and systematic
process of operating, maintaining, and
improving physical assets, with a focus on
engineering and economic analysis based
upon quality information, to identify a
structured sequence of maintenance,
preservation, repair, rehabilitation, and
replacement actions that will achieve

and sustain a desired state of good repair
(SOGR) over the lifecycle of the assets at
minimum practicable cost.”

In the International Standards Organization
(ISO) Standard 55000, asset management

is defined as the “coordinated activity of an
organization to realize value from assets.
Realization of value involves the balancing of
costs, risks, opportunities and performance
benefits.” In addition, the ISO standard
states that “Asset management enables an
organization to examine the need for, and
performance of, assets and asset systems at
different levels. Additionally, it enables the
application of analytical approaches towards
managing an asset over the different stages
of its life cycle (which can start with the
conception of the need for the asset, through
toits disposal, and includes the managing of
any potential post-disposal liabilities).”

Performances measures are quantifiable
metrics that are used to track progress toward
goals, objectives, and established perfor-
mance targets.

A performance target is a level of per-
formance desired to be achieved within a
specific time frame.

State of good repair (SGR) refers to a con-
dition in which existing physical assets, both
individually and as a system, are functioning
as designed within their useful service life
and are kept functional through regular
maintenance and replacement programs.

Levels of service are an agency’s stated
commitment to deliver asset service at a
specified level of quality and reliability. Ser-
vice levels can be asset performance related
or customer/regulatory-related (complaints,
meeting regulatory requirements). These
levels of service caninclude, but are not
limited to, the historic “level of service” used
to grade traffic congestion.

Asset condition refers to an asset’s
current state, as specifically defined by its
appearance, perceived level of service, and
observed physical state, whether or not it
impacts its performance.

Risk is the positive or negative effect of
uncertainty or variability upon agency
objectives. [23 USC 515.6]

Life-cycle planning and management is a
process to estimate the cost of managing
an asset class or asset subgroup over its
whole life with consideration for minimizing
cost while preserving or improving asset
condition. [23 CFR 515.5]
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Whole-life costing is the systematic
consideration of all relevant costs and
revenues associated with the development,
operations, and maintenance of the asset.

Reliability-centered maintenance is a
structured, risk-based approach for deter-
mining the maintenance requirement for
any physical asset, based on its operating
context within the agency.

Resource allocation is the process of
assigning scarce resources to investments
in transportation assets. The assigned
resources can be money, staff time,
contractor capacity, equipment, or other
organizational requirements for assets.
The investments can be capital projects,
maintenance efforts, or other projects and
activities that require the use of an organi-
zation’s resources through various delivery
methods.

0000000
@00
0000
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TAM Principles

000000
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The foundation of a good TAM program is a set of principles that establishes the
values of the agency and the standards by which the TAM program will be carried
out. TAM principles are the underpinnings of all of the activities that will be taken
in an agency’s TAM program and connect to its desired end results.

Policy Driven. TAM should capture and
respond to policy objectives and provide
meaningful information about how changes
in the transportation system support these
objectives. A TAM policy can set boundaries,
clarify intent, and communicate the scope
of a TAM program including types of assets
that will be managed and what work activi-
ties to emphasize. [NCHRP 551]

Performance Based. TAM should have con-
crete objectives that are translated into sys-
tem performance measures used for both
day-to-day operation and longer-term stra-
tegic management. The use of performance
data to support the management of assets
enables agencies to select and deliver proj-
ects that achieve its objectives. Transparent
processes allow for accountability to both
internal and external stakeholders.

Risk Based. Risk management plays a role in
resource allocation, project selection, long-
term planning, and other essential parts of
the TAM process. As such, an organization’s
approach to risk management and the
outcomes resulting from a risk assessment
have important implications for TAM. An
agency must establish a risk management
approach and integrate risk management in
TAM planning and decision making.

Strategically Aligned with Agency Priori-
ties. TAM measures should be aligned with
agency priorities and goals to ensure that
investments made to extend asset service

Most agencies have elements of TAM principles in their existing practice. This guide can help with
formalizing TAM practice, identifying areas for improvement, and understanding how to improve.

life provide the maximum impact to achieve
long-term goals. Connecting performance
measures to higher level strategic goals also
supports an agency’s ability to communicate
to customers and stakeholders how techni-
cal measures relate to system performance.

Transparent. TAM planning and results
should be monitored and reported for both
impact and effectiveness. Feedback on
actual performance should influence agen-
cy goals and objectives, as well as future
resource allocation and project decisions.
Transparency and agency accountability are
key in ensuring the long-term support of proj-
ect partners, customers, and stakeholders.

Information Driven/Evidence Based.
Strategic decisions with respect to agency
goals and TAM objectives should be evaluat-
ed using credible and current data. Decision
support tools such as management systems
should be applied to help in accessing,
analyzing, and tracking data, and must be an
integral part of business and decision pro-
cesses. Data requirements for performance
measures should be realistic and feasible.
[NCHRP 551]

Option Oriented. By taking a structured and
repeatable approach to TAM decision making,
an organization improves its own resilience
and ensures that it will continue to succeed
even as new challenges arise and personnel
changes over time.

JAVAN
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Continuously Improved. TAM processes
should provide managers with sufficient
information to understand problems and
suggest solutions. The agency should be
committed to regular, ongoing processes
of monitoring and reporting results in order
to identify and implement improvements to
system performance or further the effec-
tiveness of TAM. [NCHRP 551]
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TAM Elements

Asset management encompasses the full set of business processes related to the
management of physical assets. There are several key TAM elements listed below that
offer the greatest opportunity to improve an agency’s asset management efforts.

Monitoring the state of the assets and
developing desired and expected levels of
service (LoS). Performance measures are
used to align agency investment decisions
with organizational objectives, such as asset
condition or system reliability, and to monitor
progress towards achieving agency goals. In
TAM, asset performance is most commonly
defined in terms of asset condition or main-
tenance LoS. LoS provides the link between
agency goals and the investments and
interventions that should take priority when
managing assets.

Maximizing use of available revenues.
Agencies are faced with the problem of
determining how to divide scarce resources
between different asset types, in order to
accomplish a variety of different objectives.
TAM planning offers processes to help make
these resource allocation decisions, such as
multi-objective decision analysis (MODA),
long-term financial planning, and life-cycle
planning.

Monitoring and managing risk. In TAM,
uncertainty complicates efforts to make de-
cisions about the future and forces agencies
to be nimble so as to effectively respond to
unpredictable events and evolving condi-
tions. An organization’s approach to risk
management and the outcomes resulting
from a risk assessment have implications for
TAM. It is important to establish processes

to track changes in risks over time and moni-
tor actions taken to manage risks through
tools such as a risk register and/or a risk
mitigation plan.

Investing in asset maintenance. State DOTs
can specify their desired SGR, consistent
with their TAM objectives, for the 10-year
analysis period of their TAMP. This strate-
gic long-term maintenance strategy helps
agencies minimize the life-cycle costs of
preserving assets, while also managing
asset performance to a defined target to the
extent practicable with available resources.

Understanding the potential for asset fail-
ure and developing intervention strategies.
Being aware of the potential for asset failure
and making strategic investment decisions
can help agencies prevent failures, re-
duce costs, and maintain a desired level of
service. Over an asset life cycle, a range of
interventions are possible: from reactive,
routine, and preventative maintenance to
large investment associated with renewal,
replacement and disposal.

Allocating resources and prioritizing

work based on both short- and long-term
performance. The resource allocation
process should support achieving short- and
long-term goals. An agency must establish
which scarce resources must be allocated
and what the constraints on these resources
are. A key part of the process is to translate

JAVAN
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goals and objectives into performance mea-
sures so the agency can set target values
for key measures, establish a target level of
service, or both.

Continuous improvement based on feed-
back. An agency should have regular, ongoing
processes of monitoring and reporting results
in order to identify and implement improve-
ments to system performance or further the
effectiveness of the performance manage-
ment process. Ongoing monitoring, problem
identification, and improvement should be
incorporated into the planning process to
help adjust and determine future targets and
processes.
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Aligning the organization. Successful TAM
depends on the alignment of a diverse set of
internal business units and external partners
and stakeholders. Strategic coordination and
communication can bring these people and
groups together to achieve TAM goals. In
addition, the choice of a TAM organizational
model should align with and support agency
policies and priorities.
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Checklist
Basic Requirements Checklist

This checklist describes the basic requirements of a successful TAM program. Agen-
cies can use this checklist to identify priority areas for TAM improvement efforts.

[] Leadership Support. For TAM objectives to be understood and observed throughout the organization, it is important to
have access to senior leadership and to be able to work with and get attention from leaders when needed.

[] Agreement on TAM objectives and scope. An agency’s planning, programming, asset owners, project development and
delivery, maintenance, and other units must coordinate to make TAM work. It is crucial to have cross-agency agreement
on TAM goals and performance measures.

[] Designation of key asset management roles. Understanding what roles and responsibilities are most important for the
TAM program is key to getting an agency ready and aligned to achieve TAM-related goals. Agencies must fill each TAM-
related role with qualified people who possess the right competencies.

[] Internal and external coordination mechanisms. In order to deliver mobility to the public, state DOTs must coordinate
internally and with other agencies that own and operate transportation facilities. It is up to the agencies to work together
either by forming committees, creating partnerships with external organizations, or developing communication strategies
to reach all relevant stakeholders.

L] Current and reliable inventory and performance data. TAM decision-making must be based on credible and current
data. Data requirements for performance measures should be realistic, feasible, and up to date with respect to asset
conditions, as well as current technological requirements and advances.

[] Functioning analytical tools for major assets. Decision support tools such as management systems should be applied
to help in accessing, analyzing, and tracking asset data, and must be an integral part of an agency’s business and TAM
decision processes.

[] Work tracking processes (for system upcates). Agencies must have systems and data collection processes that are
measured consistently, collected economically, and updated regularly.

[ Risk monitoring and management processes. Monitoring risks to TAM requires clear definitions of ownership for the
risks, the mitigation strategies, and the risk management processes. Different mechanisms can be used to address risks,
such as risk registers or risk mitigation plans.

[] Performance monitoring and reporting processes. Monitoring performance of the asset management system and the
results of improvement actions can be challenging, as the cost of service delivery, quality of service levels, and risk of
service failures can change following implementation. For this reason, it is important that agencies select measures to
monitor the effects of improvements that capture all of these aspects.

[] TAMP development process. Agencies need to have a process for preparing a TAMP and then monitoring its implemen-
tation. Agencies can create a task group to provide oversight through regular updates, meetings, performance tracking,
and schedule monitoring.

[] Continuous improvement process. It is necessary for an agency to ensure that asset management practices are reviewed
on a regular basis to identify opportunities for innovation and advancement.
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About This Guide

This section orients the reader to the contents of the guide
and describes the framework used to organize the document.

This section has three parts:

1. Scope and Organization. Describes the organizing frame-
work for the guide and the contents of each chapter.

2. Intended Audiences. Describes the different audiences for
the guide.

3. Ways to Use this Guide. Provides information on the features
of the guide.

Documents

Document Sharing Hub
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Scope and Organization

This guide is organized around the basic asset management framework illustrated
in Figure 1.2. This framework is tailored for use by U.S. transportation agencies and
incorporates critical areas deemed important to the daily application and advance-
ment of TAM practice.

The framework shown in Figure 1.2 groups * Resource Allocation. Managing assets

the components of asset management into requires determining how to best deploy a

six basic areas. The four central areas in set of finite resources, including staff time,

the figure capture the business processes equipment, and budgets for operating and

involved in asset management. capital expenses. This area includes the

. ] processes involved in making resource

* TAM Strategy and Planning. An organi- allocation decisions, both for a given asset
zation manages its assets not as an end in class and across multiple asset classes
and of itself bu.t to gchleve .broade_f goals. considering a range of different objectives
These goals might include improving and constraints. Also, it addresses the
mobility, enabling economic growth, and development of financial plans summa-
reducing costs to travelers and the envi- rizing expected sources and uses of asset
ronment. It is important to place TAM in management funds. TAM financial plan-
the context of an agency’s broader goals ning takes a long-term view of resource
and objectives, establish the scope of an allocation to support the delivery of
agency’s TAM effort, and determine how strategies that address asset needs at all
TAM integrates with the other activities stages of their service lives.

performed by the agency. A Transporta-
tion Asset Management Plan (TAMP) helps o T
establish this context, and preparing such an organization’s approach to TAM and
a document is consistent with best prac- TAM-related decisions should be dynamic,

tices in TAM. Additionally, U.S. state DOTs with adjustments made in response to
and transit agencies are now required to available data on asset conditions. This

develop TAMPs to comply with Federal area includes processes related to mea-
requirements suring and monitoring asset performance,

L . assessing risk, and making adjustments
* Maximizing the Life-Cycle Performance to investment decisions and business pro-

of Transportation Assets. This term en- cess to respond to changing conditions.
compasses the set of processes involved

in determining how to manage an asset
over its entire life, from construction or
acquisition to maintenance and finally
asset replacement or disposal. It address-
es how to measure the LoS an asset is
achieving and is targeted to achieve, how
to best maintain an asset, and how to
model the condition and performance of
an asset in the future.

* Monitoring and Adjustment. Ideally

The remaining two areas detail factors that
enable an improved asset management
approach. The two enablers of an improved
asset management approach are:
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ORGANIZATION

& PEOPLE

Establishing TAM Roles,
Responsibilities, and
Competencies

Strengthening
Coordination and
Communication

Managing Change

TAM STRATEGY & PLANNING

Allocation and Prioritization Process
Cross-Asset Resource Allocation
Financial Planning

Work Planning and Delivery

ASSET PERFORMANCE

Asset Service and Performance Levels

RESOURCE ALLOCATION

MONITORING & ADJUSTMENT

Performance Measurement and

Life Cycle Management Approaches

Management

Performance

Predicting Asset Conditions and

Monitoring the State of the Assets

Monitoring Funding and Resource
Allocation Trends

Monitoring Asset Work and Costs

Tracking and Managing Risks

Monitoring TAM Process Improvements

Source: Adapted from the Institute for Asset Management (IAM). https://theiam.org

* Information and Systems. TAM is very
data intensive. It is important to have
systems for tracking an organization’s
inventory of assets and collecting needed
data on asset conditions. Also, systems
are often needed to connect to related
data, including financial data and records
of maintenance work. However, collecting
asset data and implementing asset man-
agement systems can be costly and time
consuming. It is important to develop an
approach to information management that
carefully considers what data are needed
to support the organization’s goals, and
how best to collect needed data.

* Organization and People. All infrastruc-
ture-intensive organizations practice asset
management in some manner. However,
implementing a robust asset management
approach incorporating best industry
practices and a philosophy of continuous
improvement, requires having a robust

organization and people with the correct
mix of skills. Creating such an organization
requires defining roles and responsibilities
for TAM within an organization. Also, it is
important to evaluate needed staff skills
and to implement training programs to
help existing staff improve their skillsets.
Another important organizational factor

is developing an approach for managing
change within the organization to support
a culture of continuous improvement.

The remainder of this guide further details
the areas illustrated Figure 1.2, with empha-
sis on those areas that are specific to TAM.

A basic feature of TAM is that it is interdis-
ciplinary and thus overlaps with a number

of other areas, including but not limited to
maintenance, project selection and budget-
ing, performance management, information
technology, and risk. To the extent that other
resources are available for addressing cer-

000000
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INFORMATION

& SYSTEMS

TAM Systems

Asset Data Collection

Data Sharing,
Reporting,and
Visualization

Data Governance and
Management
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tain aspects of TAM, the guide notes these
overlaps and recommends other relevant
resources.

The core elements illustrated in Figure 1.2
are further detailed in corresponding chap-
ters of the guide:

Chapter 1. Introduction discusses basic
TAM information of importance to any read-
er who is new to the concepts of transporta-
tion asset management..

Chapter 2. TAM Strategy and Planning
discusses considerations in linking asset
management to agency goals and objec-
tives, and defining performance measures
and targets for tracking progress.

Chapter 3. Organization and People de-
scribes how to build an organizational struc-
ture that supports asset management and
develop processes for change management
and training to build an awareness of asset
management throughout the organization.

Chapter 4. Maximizing the Performance of
Transportation Assets discusses develop-
ing life-cycle plans that define how best to
design, construct, operate, maintain, and
dispose of assets—and then executing those
plans on a day-to-day basis.

Chapter 5. Resource Allocation details the
process of making capital and maintenance
investment decisions that provide the best
long-term performance given available
resources, considering trade-offs and com-
peting needs among different assets and
investment objectives.

Chapter 6. Monitoring and Adjustment
addresses topics including tracking asset
health, responding to unplanned events, and
managing risks to the asset inventory.

Chapter 7. Information and Systems
addresses collecting needed asset data, and
implementing management systems to sup-
port data collection and decision-making.

000000
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000
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Intended Audiences: Who Should Use This Guide?

The guide is an important tool that should be actively used as a reference by the
transportation community. The principles and implementation techniques de-
scribed here are universally applicable to all agencies managing transportation as-
sets. While the target audience is primarily state Departments of Transportation
(DOTs), local agencies managing metropolitan, county, or mixed transportation net-

works will also find it useful and appropriate to their needs.

The guide is structured so that the reader
can use a particular chapter, section, or
topic as a source of advice; or use the whole
in order to drive a systematic agency-wide
implementation of asset management.

For newcomers to asset management.
This guide is a great starting point for DOT
staff new to the field of asset management.
Recent college graduates and new DOT em-
ployees hired in asset management roles, as
well as DOT staff who have transferred to an
asset management role from elsewhere in
the agency, will benefit from the overview of
asset management provided in this guide.

For practitioners. This guide can help
advance asset management practice at

an agency. The framework is designed to
provide information on all different aspects
of asset management, so practitioners can
easily access information specific to the
challenges they are currently facing. Practi-
tioners can also learn about how peer agen-
cies approach different aspects of asset
management through the numerous practice
examples throughout the guide.

For executives. This guide is intended to
raise awareness among senior executives
about the wider role TAM plays within the
agency and how it can be implemented to
improve organizational performance and
achieve better outcomes in terms of cost
and service to the public. Agency-wide TAM
implementation needs to be led by top man-
agement using the principles of effective
leadership. TAM is an organizational culture
and professional discipline that should not
be switched on and off with the regular elec-
tion cycle; it needs continuity and support
even as leadership within the organization
changes. Implementation needs to tran-
scend administration.
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Ways to Use This Guide

The guide provides an overview of TAM topics and also includes practice examples,
how-to guides, checklists, and references.

Basic Overview of TAM

A general overview of TAM is provided be-

low in Section 1.2. This is a great place for

people who are new to asset management
to learn the basic fundamentals and bene-
fits of TAM before getting into the details in
the remaining chapters.

Topical Guidance

Each chapter of guide provides topical
guidance for the practitioners looking

to advance a particular aspect of TAM
within their agency. While there are cer-
tainly cross-cutting topics in TAM that are
mentioned in more than one chapter, each
chapter is meant to be a stand-alone topic
that a practitioner will find useful without
having to read the entire guide.

Practice Examples

There are numerous practical examples

in each chapter of the guide that illustrate
how particular aspects of TAM are applied
in real world situations. A diverse range of
DOTs, MPOs, and international agencies are
featured in the practice examples. These il-
lustrate the varying priorities and wide array
of challenges facing agencies of all sizes.

Maturity Scale

Each chapter concludes with a summary

of the typical level of practice of a generic
DOT for three levels of maturity: emerging,
strengthening, and advanced. The maturity
examples are meant to provide some con-
text for the concepts discussed within the

Readers of the TAM Guide can reach out to specific agencies for further details on the practices

highlighted in the practice examples.

How-To Guides and Checklists

Each chapter of the guide features how-to guides and checklists.

How-to Guides

How-to guides provide step-by-step guidance on achieving a specific
aspect of TAM. The following how-to guides are featured in the guide:

Chapter 2

* Develop an Asset Management Policy (2-10)

* Develop a Risk Register (2-22)

* Prioritize Assets for TAM Advancement (2-33)

Chapter 3

* Recruit Individuals for Asset Management Roles (3-19)
* Establish a TAM Steering Committee (3-23)

* Develop a Communications Plan (3-30)

* Manage Change and Prepare for a System Replacement (3-40)
Chapter 4

* Establish Customer-Based Service Level Targets (4-15)

* Life-Cycle Planning for Pavements (4-35)

* Determine What Data Is Needed to Support Life-Cycle
Management (4-43)

Chapter 5
* Implementing a Multi-Objective Decision Analysis Approach (5-25)

* Considerations in Implementing a Multi-Objective Allocation
Approach (5-26)

Chapter 6
* Benchmark Performance (6-18)
* Use RACI to Create a Responsibility Assignment (6-50)

JAVAN
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chapter, and the degree to which an agency
incorporates them into their service delivery.

Emerging. The agency is beginning to
improve their asset management practices
and is emerging to a new way of conducting
service delivery. The agency has initiated
early steps to implement practices and has
a plan for future improvements.

Strengthening. The agency has established
many aspects of a functioning asset man-
agement system, achieved several import-
ant improvements in how it embeds asset
management leading practice into the agen-
cy, and continues to strengthen its practices
to achieve future goals.

Advanced. The agency is a role model
among its peer agencies and has fully imple-
mented asset management practices across
the organization. TAM is fully integrated into
how the agency does business. The agency
is advanced relative to most of its peers.

Tips

Where applicable, helpful tips are included
at the bottom of the page in each chapter.
These short and practical items help rein-
force the concepts discussed in the chapter.
They can also indicate key points to remem-
ber when applying the guidance.

References

At the end of each individual section of the
guide, references are provided for more
details on specific topics. Practitioners who
want to learn more are encouraged to access
these references and take advantage of the
various resources that are currently available.

L 1 @)
000

Checklists

Checklists address items that should be place to advance TAM practice
in a specific way within an agency. The following Checklists are featured
in the guide:

Chapter 1

* Basic Requirements Checklist (1-12)

Chapter 2

» Components of Ingredients in an Implementation Plan (2-37)
Chapter 3

* TAM Roles (3-16)

* Assessing an Organization’s Change Readiness (3-39)
Chapter 4

* Considerations to Support the Successful Implementation of a
Life-Cycle Approach to Managing Assets (4-46)

Chapter 5

* Preparing a TAM Financial Plan (5-34)
* Work Planning and Delivery (5-41)
Chapter 6

* Characteristics of Strong Performance Measures for Managing the
Condition of Ancillary Assets (6-14)

* Monitoring External Risks (6-41)
* Risk Management Process (6-49)

Chapter 7
 Data Items to Standardize for TAM (7-16)
 Asset Data Collection Readiness Checklist (7-27)

* Preparing Data for Sharing, Reporting, and Visualization (7-37)
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TAM Resources

This section provides information on accessing some

of the key references used throughout the guide. Each sub-
section briefly describes the reference and notes how

to access the document or information.

This section has four parts:

1. Frameworks and Guidance. Provides a summary of the
existing frameworks and guidance documents, primarily
those available internationally.

2. Legislation and Regulations. Summarizes the Federal legis-
lation related to asset management.

3. Assessment Tools and Maturity Models. Summarizes the
existing assessment tools and maturity models available.

4. Communities. Provides information on communities in-
volved in asset management.

Documents
Document Sharing Hub
1-20
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Frameworks and Guidance
There are numerous existing frameworks, models, and guidance documents

related to asset management. This guide is intended to build upon these existing
resources and provide updated information where necessary.

International Organiza-
tion for Standardization
(1S0)

ISO has published a set of standards on as-
set management. Standard 55000 provides
an overview of asset management and asset
management systems (i.e., management
systems for the management of assets). It
also provides the context for ISO 55001 and
IS0 55002. International cooperation in the
preparation of these standards has identi-
fied common practices that can be applied
to the broadest range of assets, in the
broadest range of organizations, across the
broadest range of cultures. The adoption of
this international standard enables an orga-
nization to achieve its objectives through the
effective and efficient management of its
assets. The application of an asset manage-
ment system provides assurance that those
objectives can be achieved consistently and
sustainably over time.

Additional standards related to asset man-
agement include ISO 55010, which covers
guidance on alignment of asset management,
finance and accounting; and ISO 55011,
which covers guidance on the development of
government asset management policy.

For more information, the standard is avail-
able to purchase: https://wwuw.iso.org/stan-

dard/55088.html.

Each asset management framework may emphasize the elements of asset management differently but

they all have the same underlying principles.

Organizational plans and
.k 4 organizational objectives

Strategic asset management
plan (SAMP)
Asset management
objectives

Asset management
plans

Implementation of asset
management plans

Asset portfolio

r

The gray box designates the boundary of the asset management

system.
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Asset management policy

Plans for developing
asset management
system + relevant support

Asset management system
+ relevant support elements

- Performance evaluation and improvements -

Source: Adapted from SO 55000. 2016.
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Publicly Available
Standard (PAS) 55

Prior to the development of ISO 55000, the
Publicly Available Standard (PAS) 55 was
released by the British Standards Institute.

This standard contains terms and definitions;
information on asset management policy,
strategy, and objectives; and discussion on
implementing asset management plans, as well
as performance assessment and improvement
information.

Institute of Asset
Management (IAM)

The IAM publication, Asset Management - An
Anatomy (2015), provides a basic overview
of asset management and its benefits. It also
provides a discussion of six asset manage-
ment subject areas: strategy and planning,
asset management decision-making, life-
cycle delivery, asset information, organiza-
tion and people, and risk and review. These
subject areas are reflected in the framework
shown in Figure 1.5.

IAM also has information on developing and
maintaining a strategic asset management
plan (SAMP). All of their resources can be

found on their website: https://theiam.org/

Institute of Public
Work Engineering
Australasia (IPWEA)

IPWEA has produced the International Infra-
structure Management Manual (IIMM). This
guide provides checklists, process, guidance,
and case studies on asset management
practice from agencies globally. The manual
contains guidance for all infrastructure types
and is suitable for agencies of all levels of
maturity. The manual is written to align with
IS0 55000 with a focus on how to implement
asset management concepts.
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Source: Adapted from PAS 55.

The IIMM can be purchased from the IPWEA
online bookshop, which can be accessed

here: http://www.nams.org.nz/pages/273/

international-infrastructure-manage-

ment-manual-2011-edition.htm
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UK Road Liaison :
Legislation Commercial

G roup Environment

The UK Road Liaison Group
developed the publication titled
Well-Managed Highway
Infrastructure: A Code of
Practice. This code is designed
to support and promote the
adoption of an integrated :
asset management approachto Strategy &
highway infrastructure based ~ : Planning
on the establishment of levels
of service through risk-based
assessment. The code is broken :
into four sections: overarching  : Organization
principles, highways, structures, & People
and lighting. The code also sum- :
marizes 36 recommendations
put forward to the UK Depart-
ment for Transport to enhance
asset management across UK
highway networks.

Acquire Operate

Lifecycle
Delivery

Risk &

Asset Management : A z :
h Dispose Maintain RGN

Decision Making

Asset Information

This document is available e e e e e n e e mn e m o mm mn i mmn e '
online: https://www.thenbs.

com/PublicationIndex/docu-
ments/details?Pub=DFT&Do-

Source: Adapted from IAM Asset Management—An Anatomy. 2015.
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Legislation and Regulations

The Federal government recognizes the importance of asset management practice
and requires states to develop transportation asset management plans. Many state
governments also have implemented laws related to asset management.

Federal Legislation

The transportation authorization legisla-
tion Moving Ahead for Progress in the 21st
Century (MAP-21), signed into law in 2012,
includes a number of provisions related

to asset management and performance
management for both highway and transit
modes. The requirements established in
MAP-21 were continued in the subsequent
legislation Fixing America First Act (FAST),
signed into law in 2015. For the highway
mode MAP-21, defines asset management
in the context of transportation and requires
that state DOTs develop risk-based trans-
portation asset management plans (TAMPS)
for assets on the National Highway System
(NHS). The law also includes a number of re-
quirements related to performance manage-
ment. Regarding transit, MAP-21 requires
U.S. transit agencies to develop TAMPs

that detail asset conditions and include a
prioritized list of state of good repair (SGR)
investments.

Following passage of MAP-21 and FAST, the
Federal Highway Administration (FHWA)
and Federal Transit Administration (FTA)
developed rules detailing the TAM require-
ments for highways and transit, respectively.
In 2016, FHWA finalized Title 23 Code of
Federal Regulations (CFR) Part 515, Asset
Management Plans. FHWA'’s requirements
specify that a TAMP should detail asset
inventory, current conditions, and predicted
future conditions over a ten-year period,
using performance measures detailed in

FHWA’s performance management regula-
tions. The TAMP should include the following
elements:

* Asset management objectives

* Asset management measures and targets
Inventory and conditions

Performance gap identification

Life-cycle planning

* Risk management analysis

Financial plan

* Investment strategies

In 2016, the FTA finalized asset manage-
ment requirements that U.S. transit agencies
must follow. These requirements are de-
tailed in 49 CFR Parts 625 and 630. The FTA
requirements detail that transit agencies
must prepare TAMPs covering a four-year
period and including their revenue vehicles,
infrastructure, facilities, and equipment (in-
cluding service vehicles). Agencies must use
a decision support tool to help analyze SGR
investment needs and develop a prioritized
list of needs. Larger agencies (with rail sys-
tems and/or 100 or more vehicles in peak
revenue service) must include additional
materials in their TAMP, such as a TAM/SGR
policy, TAM implementation strategy, eval-
uation plan, and identification of resources
required to implement the plan.

While regulations do exist, TAM benefits are best achieved when not implemented as
a "box-checking" activity.
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Assessment Tools and Maturity Models

Assessing asset management maturity helps establish goals and encourages im-
provement. This section provides information on existing assessment tools and ma-
turity models agencies can use as resources.

TAM Gap Analysis Tool

This Excel-based gap analysis tool was
developed under National Cooperative
Highway Research Program (NCHRP) Project
08-90 and builds on the gap analysis tool
introduced in the AASHTO Transportation
Asset Management Guide: A Focus on Imple-
mentation. The tool helps agencies identify
and prioritize needed enhancements to
their asset management programs. The tool
is available on the AASHTO TAM Portal:
https://www.tam-portal.com/resource/
aashto-transportation-asset-manage-
ment-gap-analysis-tool-users-guide/

IAM Maturity Scale

and Guidance

The IAM Maturity Scale and Guidance
document provides a generic maturity scale
for agencies looking to assess their current
asset management practice and determine
ways to grow and mature. This guidance is
available for purchase here: https://theiam.
org/knowledge/asset-management-maturi-
ty-scale-and-guidance/

Repeated or frequent maturity assessments can be useful for mid-course corrections, however they
should be spaced out enough to avoid over-burdening the department or agency.

Data Gap
Assessment Tool

To assess data and information maturity,
agencies can use National Cooperative
Highway Research Project (NCHRP) Report
814, with Data to Support Transportation
Agency Business Needs: A Self-Assessment
Guide. This report provides steps to prepare
for the assessment, conduct the assess-
ment, and improve and monitor the agency’s
data and information maturity over time. The
assessment approach presented is flexi-

ble and scalable to many different agency
needs. The guide helps agencies determine
if they have the right data, if their data is
good enough, if they are getting full value
from their data, and what they need to do to
improve.

TPM Assessment Tool

The self-assessment available on FHWA's
Transportation Performance Management
(TPM) Toolbox (www.tpmtools.org) is
available to agencies looking to assess their
level of performance management maturi-
ty. Three different assessment options are
available: a quick, two-minute assessment,
a standard assessment, and an assessment
by component of the TPM framework pre-
sented in TPM Guidebook.

JAVAN
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Communities

There are numerous opportunities available for practitioners to interact with people
from peer agencies. The following committees and groups provide a way for agencies
to share ideas, overcome challenges, and advance asset management practice.

American Association of
State Highway and
Transportation Officials
(AASHTO)

AASHTO is a nonprofit, nonpartisan asso-
ciation representing highway and transpor-
tation departments in the 50 states, the
District of Columbia, and Puerto Rico. It
represents all transportation modes includ-
ing: air, highways, public transportation,
active transportation, rail, and water. It aims
to foster the development, operation, and
maintenance of an integrated national trans-
portation system. AASHTO is an internation-
al leader in setting technical standards for
all phases of highway system development.
https://www.transportation.org

AASHTO Committee on Perfor-
mance-Based Management (CPBM) is
dedicated to providing state DOTs the
expertise and resources to support perfor-
mance-based management and to create a
results-driven environment to maximize the
performance of both transportation systems
and organizations. The committee is focused
on Organizational Management; Systems
Performance; and Federal Policy, Regula-
tions and Programs.

The CPBM’s Subcommittee on Asset Man-
agement was created to help improve the
state-of-the-practice of asset management
in state DOTs. The Subcommittee works to
help states optimize resources with per-

formance-based goals and measures for
operation, preservation, and improvement of
their transportation systems.Transportation
Research Board (TRB).

TRB provides innovative, research-based
solutions to improve transportation. TRB

is a program unit of the National Academy
of Sciences, Engineering, and Medicine, a
nonprofit organization that provides inde-
pendent, objective, and interdisciplinary
solutions. TRB manages transportation re-
search by producing publications and online
resources. It convenes experts who help to
develop solutions to problems and issues
facing transportation professionals, and it
provides advice through its policy studies
that tackle complex and often controversial
issues of national significance.
http://www.trb.org

TRB Committee on Transportation Asset
Management. The Committee seeks to
advance the state of the art and state of the
practice in asset management. Asset man-
agement is a process to strategically manage
the transportation system in a cost-effective
and efficient manner. Asset management by
its nature is a collaborative process, and the
Asset Management Committee works with
other TRB Committees across all modes, the
AASHTO Asset Management Subcommittee,
and other partners.

Most of these TAM communities have websites that house a wealth of resources and information,
including training opportunities.
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Federal Highway
Administration (FHWA)

FHWA is an agency within the U.S. Depart-
ment of Transportation that supports state and
local governments in the design, construction,
and maintenance of the Nation’s highway
system, and various Federal and tribal-owned
lands. Through financial and technical as-
sistance to state and local governments, the
FHWA is responsible for ensuring that Ameri-
ca’s roads and highways continue to be among
the safest and most technologically sound in
the world. https://www.fhwa.dot.gov

FHWA TAM Expert Task Group (ETG).

TAM ETG was formed as a forum to discuss
changes in the way highway agencies are
managing assets. The structure and mem-
bership of the TAM ETG were intentionally
designed to ensure interaction with key
AASHTO and TRB committees. Among its
objectives, the TAM ETG aims to identify
strategies for advancing asset management
practice and influencing change within state
DOTs and partnering with transportation
agencies.

IAM

The IAM is the international professional
body for asset management profession-

als. The IAM develops asset management
knowledge and best practice, and gener-
ates awareness of the benefits of the asset
management discipline for the individual,
organizations, and wider society. Established
in 1994, the IAM has over 22,000 members
in 158 different countries. https://theiam.org

IAM US Patron Group. The Patrons of the
IAM are a special group of Corporate Members
who have committed to a high level of activity
and engagement with the Institute, and on that
basis, have been invited to become a Patron.
The Patrons include leading asset managers
who, in exchange for significant support to the
Institute, have great influence not only on the
development of the IAM itself but also on the
development on the discipline.

0000000
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Section 2.1

Developing a TAM Strategy
provides information on creating
a TAM policy and aligning it with
other strategic plans within the
agency.

0000000
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Section 2.2

TAM Integration

explains the importance of inte-
grating TAM within planningand
programming, risk management,
and information management.

Chapter 2
TAM Strategy and Planning

Developing TAM strategies is an agency-wide activity undertaken to ensure that the
agency delivers on its vision, mission, and defined asset management objectives and
targets. A TAM strategy is the big-picture outlook needed to integrate TAM with
existing processes and make ongoing improvements once TAM is underway. While
practices in TAM strategy development vary across agencies, a strategy will gener-
ally establish agency-specific TAM principles, connect to agency strategic goals, and
provide a framework for how TAM will be carried out.

Key Terms

0000

Section 2.3

TAM Assessment and
Advancement

offers guidance on assessing
current TAM practice and
prioritizing areas for improve-
ments.
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Section 2.4

Developing a
Transportation Asset
Management Plan (TAMP)
introduces the basic elements
of a TAMP and describes ways
agencies might go beyond the
basic requirements.

Asset Class
A type of asset (e.g., pavement,
bridge, sign, signal).

Goals

Broad statements articulating
a desired end state that
provide strategic direction for
an agency. (TPM Guidebook)

Information Management

The processes and framework
for acquiring, distributing, and
storing information at an agency.

Measures

Indicators that track progress
toward goals and objectives.
Used to establish targets

and assess progress toward
achieving established targets.
(TPM Guidebook)

Objectives

Specific, measurable
statements that support
achievement of a goal. (TPM
Guidebook)

Performance Management

A process that provides
accountability and feedback to
ensure that goals are metin an
efficient and effective manner.

Planning

The use of agency goals

and objectives to drive
development of strategies and
priorities in the long-range
transportation plan and other
plans and processes. (TPM
Guidebook)

) © 2020 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO TAMGFI-2-2020 Al rights reserved. Duplication is a violation of applicable law.

TAM Policy

Defines the approach the
agency will take to achieve the
goals and objectives set forth
in the strategic plan.

Principles

From a TAM perspective,
fundamental ideas that serve
as a foundation for making
decisions to better address
infrastructure needs.

Programming

The use of strategies and
priorities to guide the alloca-
tion of resources to projects
that are selected to achieve
goals, objectives, and targets.
(TPM Guidebook)

Risk Management

The processes and framework
for managing potential risks,
including identifying, analyz-
ing, evaluating, and addressing
the risks to assets and system
performance. (23 CFR 5.15.5)

Strategic Plan

Sets avision for the future of the
agency and defines the goals and
objectives to achieve that vision.

TAMP
Transportation Asset Manage-
ment Plan

Targets
Quantifiable levels of perfor-

mance RrereUImEnts

<chicve within a specific time
frame. (
2-3
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Developing a TAM
Strategy

TAM strategies and plans should be integrated within the
agency'’s overall vision and strategy documents and other
related plans. A stand-alone TAM policy can also be used to
establish leadership support, define principles, and communi-
cate the purpose of TAM.

This section has two parts:

1. Integrating TAM within Agency Strategic Plans and
Policies. It is important to include TAM as a part of
agency-wide plans and policies in order to establish
the role of TAM within the agency.

2. Creating a TAM Policy. This section outlines the key
aspects of a TAM policy and how to develop it.

Documents

Document Sharing Hub
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Integrating TAM within Agency Strategic

Plans and Policies
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Integrating TAM within existing strategic documents is key to ensuring
TAM is established and sustained.

TAM is not a stand-alone practice that is only
applicable to select areas of a DOT. Ideally,
TAM principles and practices should be inte-
grated within an agency's vision, mission, and
strategy documents (see Figure 2.1). TAM pro-
motes accountability, preservation, data-driv-
en decision-making, and the optimization of
resources; all of these are broader strategic
goals often outlined in plans and policies other
than a TAMP. Aligning TAM with the agency’s
strategic documents helps ensure an agency’s
vision is all encompassing and cohesive.

These documents include:

* Agency-wide strategic plan, business
plan, or both (including long-range plans)

* Agency-wide financial plan

Adjustments Adjustments

111

Performance

Measures
and Targets

* State long-range plan

e Other performance plans (safety, mobility,
freight, etc.)

In addition, some agencies may choose to
adopt a TAM policy with principles that the
agency will follow. A TAM policy can be used
to communicate the purpose of TAM and
build understanding and support for TAM
within the agency. It can also help to sustain
a TAM approach through leadership changes.
See the next section for further information
on creating a TAM policy.

Adjustments

Agency Strategic
Goals, Objectives, Agency Policies TAM Framework,
Strategy, and Policy
and Measures
Planning &
Programming

Line of Sight'is a concept that describes alignment of an agency's asset management practice to its

strategic goals and business objectives.

Practice Example
Integrating TAM

Michigan DOT

MDOT's 2017 strategic plan has
seven strategic areas of focus. A
key focus area is system focus,
which aims to provide cost-effec-
tive, integrated, and sustainable
transportation solutions. The first
strategy under this focus is to
“apply asset management princi-
ples to prioritize and implement
the most cost-effective trans-
portation investment strategies.”
This connection between
MDOT's strategic plan and their
TAM program communicates the
importance of asset manage-
ment in how the agency conducts
business. It gives TAM a seat at
the agency-wide strategic plan
monitoring sessions and allows
for the resources needed to carry
out TAM activities.

Source: Michigan DOT. 2017. MDOT

Strategic Plan. https://www.michigan.
gov/documents/mdot/MDQT_2017_Stra-

tegicPlan_553573 7.pdf

JAVAN
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Creating a TAM Policy

A TAM policy describes the adoption of asset management principles for man-
aging infrastructure. It defines the intent of the TAM program and can include
how TAM will be carried out in the agency. Leadership direction on the policy helps
achieve buy-in throughout the agency, making it easier to ensure it connects to and
aligns with other strategic documents.

A TAM policy can be the first place an agen-
cy communicates the strategy of their TAM
program. It can be thought of as a contract
between the agency and its customers,
partners, and stakeholders that defines how
TAM fits within the agency's decision-mak-
ing process.

Some elements of a TAM Policy can be in-
cluded within a TAMP (TAM objectives, scope
of TAM, connection of TAM to other planning
initiatives, and TAM roles). However, a sepa-
rate TAM policy may provide those responsible
for TAM within an organization the ability to
challenge existing processes and approaches.
A concise TAM policy defines the principles
that guide the decisions made during TAMP
development and implementation.

A TAM policy can outline the types of assets
considered for management and identify where
in the cycle of DOT work activities to empha-
size asset management practices. It can also
establish the high-priority initiatives on which
the agency will focus their efforts. A TAM policy
starts to set boundaries and clarify the intent of
asset management.

A TAM policy may include:

* Definitions of services provided to custom-
ers and distinctions between service levels

* Approaches for managing assets from a
whole-life perspective

 Decision-making standards based on the
triple bottom line (economic, environmen-
tal, and social)

¢ Consideration of risk

* Approach for making transparent, data-
driven decisions

For further details on developing a TAM policy,
see the how-to guide in this chapter.

TAM Goals, Objectives,
Strategies

TAM goals and objectives support and com-
municate the policy and align with the broader
agency vision, mission, goals, and strategies.
Goals and objectives may cover transportation
system performance and desired outcomes,
as well as agency decision-making approaches
and practices. Some agencies have goals and
objectives, while some have only goals and
others have only objectives. Regardless of the
terminology that is used, it is important that
agencies set a vision and establish a direction
to move towards. The Oklahoma DOT practice
example highlights their TAM objectives.

Agencies should include a clear statement of
TAM principles—either within the agency’s
strategic documents or as a stand-alone
policy. They should also seek opportunities
to strengthen the integration of TAM within
the agency’s strategic planning efforts.

A TAM Policy can be a sign of leadership commitment to implementing asset management. A good

policy is clear, concise, and easy to interpret.
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Practice Example
TAM Objectives

Oklahoma DOT

The Oklahoma DOT identified
the following TAM objectives to
help guide their asset manage-
ment program:

Maintain (improve) the condi-
tion of the state’s bridges and
roadways

Reduce risk associated with
asset performance

Make better data-driven
decisions about assets

Reduce costs and improve
efficiency, including effec-
tively delivering projects that
support asset management

Increase internal and
external communications and
transparency

Improve customer service

Improve safety on the state’s
transportation system

Enhance mohility of people
and goods

JAVAN
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Ingredients for
Success in Creating
a TAM Policy

The following are some of the key ingredi-
ents that make a TAM policy successful.

Leadership Support

Leadership support and direc-
tion in the effort to create a TAM
policy is important. Effective
leadership ensures and main-
tains a connection across the
various types of goals. A typical transpor-
tation agency has a lot of moving parts and
multiple, sometimes conflicting, priori-
ties. The nature of TAM and its success in
meeting TAM goals involves actions that cut
across individual business units. Leadership
is a critical ingredient in creating positive
change and maintaining processes across
business units. See Section 3.1 for more
information on leadership.

TAM Principles
FHWA Principles of Asset Management

Internal and External
Stakeholder Engagement
and Support

Involving groups and people
[v—' lvj who want a voice in the TAM

program’s success, whether

external partners or stakehold-
ers or internal business units, is important
for creating policies that will have a positive
impact and are sustainable. See Section 3.2
for more on stakeholder engagement.

Consider Implementation

. There may be multiple ways to
accomplish policy objectives, so the
policy should be simple and flexible
rather than complex and rigid.

Link to Performance
Management

Performance management is an

( underlying component of good
M asset management. Policies

should consider the ability to
define performance measures, collect data,
and measure performance. They should
also consider the cycle of setting objectives,
monitoring performance, and making ad-

justments. See Section 2.2 for more on TAM
performance and monitoring.
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Practice Example
TAM Policy

Amtrak

Amtrak Engineering's asset
management policy identifies
guiding principles that the agen-
cy intends to use in managing
the infrastructure it owns and
maintains. Specifically, the
policy focuses on developing
asset management capability
and implementing the TAMP.
The policy begins with a purpose
statement that defines asset
management, and then lays out
seven principles (or standards)
to guide asset management
practice. The principles highlight
ownership, transparency, risk
management, life-cycle costs,
and information systems
standards for Amtrak's asset
management practice. In addi-
tion, the policy also identifies
responsibilities and leadership
commitment, calling out specific
positions in the agency and

their role in delivering the asset
management plan. The policy

is included as a section in their
asset management plan and is
signed by the President and CEQ,
EVP Chief Operating Officer, and
VP Chief Engineer.

FHWA has defined a number of basic principles for asset management as listed below. All of these ideas work together to help an agency make
decisions to better address their infrastructure needs. Asset management should be:

Policy driven. Decisions reflect policy goals and objectives that define desired system condition and service levels.

Performance bhased. Performance information is used to establish target levels, to allocate funding, and to monitor progress.

Risk based. Risk management is used to identify, analyze, evaluate, and address the risks to assets and system performance.

Option oriented. Comprehensive choices and trade-offs are examined at each level of decision making.

Data driven. Management systems and tools that utilize quality data are used to support decisions.

Transparent. There are clear criteria for making decisions.
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Practice Examples

Adopting Asset Management Principles * Seattle DOT

Seattle is one of the fastest growing cities in the U.S. and the demands on the transportation system have grown dramatically. Meanwhile, the
system is aging. Seattle DOT (SDOT) needed to find a way to balance infrastructure expansion, preservation, and maintenance by aligning its
asset management practices with its service delivery strategies. All of this had to occur within the limits of available resources and ensure
that SDOT strategically managed the transportation system for years to come. SDOT's asset management initiative provides a long-term
vision of how SDOT intends to accomplish its mission. In 2007, SDOT began implementation of a strategic and systematic process that guides
decisions about construction, maintenance, and operation of SDOT infrastructure. SDOT identified and adopted the following three key principles
of asset management:

* Build, preserve, and operate transportation infrastructure services more cost effectively with improved asset performance;

e Deliver to customers the best value for public tax dollars spent; and

e Enhance the credibility and accountability of SDOT to the Mayor and City Council

These principles were intended to identify the outcome of a fully implemented asset management program at SDOT. They are supported by a

longer list of asset management principles (https://www.seattle.gov/transportation/about-sdot/asset-management) and an asset manage-
ment policy that identify the areas of focus. The Policy highlights the steps SDOT intends to take recognizing that achieving the key principles

is a long-term effort achieved through continuous improvement.

Creating an Asset Management Policy * Colorado DOT

In 2015, the Colorado Department of Transportation (CDOT) updated Policy Directive 14, (PD 14.0) “Policy Guiding Statewide Plan Development,
to reinforce the importance of TAM in the transportation budget allocation process. It includes the following objectives:

« Infrastructure Condition—Preserve the transportation infrastructure condition to ensure safety and mobhility at a least life-cycle cost
 Maintenance—Annually maintain CDOT's roadways and facilities to minimize the need for replacement and rehabilitation

Embedded in this policy are target-setting requirements that the Transportation Commission requested. A performance tracking mechanism
is tied to this policy directive. This performance management focus is reinforced annually in a PD 14.0 workshop hosted by the Transportation
Commission where the most recent performance results are presented.
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Practice Example
Strategic Asset Management System

1ISO 55000

ISO 55000 adopts the concept of an asset management
system, as the figure at right illustrates, which typically
consists of several components:

 An organizational strategic plan sets the overall
context.

* Anasset management policy establishes the principles
on which the agency makes decisions associated with
the management of and investment in infrastructure.

It seeks to link the organizational goals and objectives
to the principles for management of the infrastructure
portfolio.

 The asset management strategy, (sometimes termed
the strategic asset management Plan or SAMP)
establishes how the agency overall will implement
asset management and implement the AM policy. It
articulates how management processes will function in
managing infrastructure and delivering services, as well
as how the agency will continuously improve their asset
management practices over time. Asset Management System Components

¢ Asset management plans developed for individual
asset classes (pavements, bridges, ancillary assets)
are focused on their individual portfolios. However, they align with the overall agency strategy and are customized to the level of manage-
ment required.
e Operational plans and work programs guide routine activities and have a line of sight to overall agency goals in this structure.
Within the ISO structure, the TAM framework includes these components but each component may vary in scope. For example, the SAMP
may require all asset classes to forecast demand, establish service levels, and have performance indicators, but compliant sub-asset man-

agement plans may have different levels of complexity. A bridge asset management plan may be more robust than one for network culverts.
The agency can select the scope and structure appropriate for each aspect within the portfolio.

Organizational Strategic Plan:
Organizational vision, goals, and objective

AM Policy: Principles, requirements,
and responsabilities for AM, linked to
organizational strategic objectives

AM Strategy (Strategic AM Plan):
AM objectives, AM practices, action plans
for AM improvement, audit and review

processes.

AM Plans: Asset/service description,
levels of service, demand forecasts,
lifecycle activities, cash flow forecasts.

Operational Plans and Work Programs:
Guide day-to-day activities of staff and
contractors.

Source: IPWEA. 2015. International Infrastructure Management Manual (IIMM). https://www.ipwea.org/publications/ipweabookshop/iimm
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Develop an Asset Management Policy

A TAM policy helps to formalize the asset management practices that an agency uses
on a daily basis. It helps ensure that the goals, objectives, and strategies for TAM are
unified and pursued consistently across the agency. This how-to guide provides eight
steps for developing a TAM policy.

1. Identify who will issue the primary TAM policy and who is E Developing a
responsible for developing the policy TAM Policy

As afirst step, it is important to determine the roles and responsibilities for policy develop-
ment. TAM policies can be developed and issued from many different groups within an agen-
cy. Often agency leadership is involved and executive staff work with planning, engineering,
or another group to develop the primary policy. The policy can be issued by the agency CEO,
a transportation commission, or even the state legislative body. The level of responsibility
will also assist in assigning the breadth of accountability for implementation of the policy
within the agency.

2. Clarify what the policy intends to achieve

Determine the objectives of the policy. Is the purpose of the policy to: ‘
* Communicate the importance of TAM and the scope of the program?

* Ensure the TAM program is sustained through leadership changes at the agency?

* Bring different parts of the organization together?

* Other objectives?

3. Decide what the policy should include

TAM policies can include:

 Material that communicates the definition of TAM

* TAM principles (see page 2-6)

 Scope of TAM within the agency (e.g., assets included and decisions impacted)

* Avision for where the agency wants to go in the future. That vision could be to maintain all
assets in a state of good repair, for example

* How TAM will be managed within the agency or region. Consider who take the lead and who
will be involved. See discussion of roles and responsibilities in Section 3.1

* Elements of performance management (e.g., specific performance measures, targets, who
determine the targets, who monitors)

In addition, agencies should discuss the time horizon over which the policy will govern.

0 N & G £ WO NN =
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Develop an Asset Management Policy

4. Review existing TAM policies at peer agencies

Agencies considering developing their first TAM policy do not have to start from scratch. There are
existing policies that outline asset management principles from which agencies can draw when
developing their own. When reviewing existing policies, agencies can look for elements to adapt
to their specific needs and fill in any gaps with other principles they seek to prioritize in their asset
management programs. Example TAM policies may be found on the AASHTO TAM Portal.

http:// www.tam-portal.com.

5. Consult stakeholders on the content of the policy

As an agency develops its TAM policy, it is important to consult internal and external stakeholders
on its general contents. Different types of stakeholders may need to be involved using different
methods in order to appropriately obtain their input.

Developing a
TAM Policy

6. Draft the policy and share with stakeholders

Once a draft of the policy is available, it is important to circulate it to stakeholders to ensure the
policy appropriately reflects all previous discussions and decisions.

7. Produce the final policy and communicate it across the agency

When the policy is finalized, staff should ensure that it is communicated across the agency. The
TAM policy should be on the agenda at key meetings throughout the agency to promote aware-
ness. Also, any needed changes to business processes should be implemented to ensure they
support the policy.

8. Review and update the policy

Over time the policy should be reviewed and updated if necessary. The need to revisit the process
may occur as implementation of the policy matures, or due to changes in roles and responsibilities
within an organization, creating a desire to reaffirm a commitment to TAM through this document.

0 N & O £ W NN =
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TAM Integration

An integrated view of TAM is critical to its advancement within

an agency. Integration ensures TAM is linked to other existing
business processes within the agency. Integrated planning
considers the life cycle of an asset comprising the “cradle-to-grave”
approach. Understanding each phase of the life cycle requires
coordination between planning, design, and operations teams.

This section has four parts:

1. Planning and Programming. Decisions made during the
planning and programming process establish the strategic
framework for TAM choices during the delivery and
implementation process.

2. Performance Management. Within all TAM programs, the
use of performance management is critical to align investment
decisions with organizational objectives.

3. Risk Management. Risk management is integrated with TAM
processes at the strategic level. Risk can also be considered at
the asset level to understand the impact of asset failure on the
wider system.

4. Information Management. How agencies manage data
and information, and how these are used, are important
considerations in TAM. Documents

Document Sharing Hub

2-12
) © 2020 by the American Association of State Highway and Transportation Officials.
Full document details: AASHTO TAMGFI-2-2020 Al rights reserved. Duplication is a violation of applicable law.
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Planning and Programming

Linking and aligning asset management with planning and programming activities
helps strengthen an agency's delivery of projects. Planning and programming pro-
cesses set strategic direction and resource allocation practices; TAM helps set priori-
ties and encourages data-driven, performance-based decision making.

Planning is the process of setting strategic
direction through goals and objectives,
then performing analysis to identify trends,
strategies, and long-term investment
priorities. Planning answers the questions
of where to go and how to get there. Pro-
gramming involves allocating resources

in order to determine a program of proj-
ects the agency will pursue. Planning and
programming are central to the work of any
transportation agency. Integrating TAM into
the planning and programming process will
only strengthen and sustain the practices
involved in both areas.

Developing the long-range transportation
plan (LRTP) and the statewide yranspor-
tation improvement plan (STIP) are two
planning activities where the integration of
TAM is especially relevant.

TAM principles, data, and tools can help
shape the LRTP and STIP by:

* Linking agency resource allocation to
policy objectives.

* Defining the performance targets to be
achieved.

* Identifying strategic investment choices
and evaluating and analyzing tradeoffs
among them at the appropriate stages.

* Providing the information and analyses
to facilitate the appropriate resource
allocation decisions that follow good TAM
practice.

Integrating TAM approaches with planning
and programming goes beyond informing
and shaping the activities. Communication
and coordination between activities and the
people involved in them is important as well.
Both planning and TAM require an under-
standing of the life cycle of an asset. This
requires coordination with operations teams
to communicate how decisions impact the
expected useful life of the asset. Operations
teams also need to be aware of the asset
management planning horizon, performance
measures, and targets. These teams need to
ensure the capital plan has been accounted
for in the maintenance and operational plans.
In addition, since planning is a network-level
endeavor, teams managing each of the dif-
ferent asset types need to communicate with
one another and coordinate with planning.

The following are some key questions to ask

when considering the integration of TAM

with planning and programming.

* Is the cost of maintenance and operations
taken into account in the decision-making
process to select capital projects?

* Are there mechanisms to directly evaluate
tradeoffs between capital investment and
operations and maintenance implications
within the planning process?

* Are the needs and implications associated
with connected and autonomous vehicles
considered in the asset management plan?

TAM practice is most effective when linked to planning and programming activities; this is one way to
ensure that TAM principles are implemented into agency decision making.

0000000
@000
0000

Practice Example
Aligning a TAMP to
Broader Planning
Initiatives

Montana Department of
Transportation (MDT)

When developing their 2018
TAMP, MDT aligned their
pavement performance targets
and goals to those within their
planning document, TranPlan 21
(now TranPlanMT).

TranPlanMT defines MDT's
policy direction for operating,
preserving, and improving
Montana's transportation system
over a 20-year period. It serves
as the guiding document for
MDT decisions, especially those
related to investing Montana's
limited transportation funds.

This type of alignment can help
illustrate a link from policy objec-
tives to investment strategies and
resource allocation.

Sources:

Montana DOT. 2018. MDT TAMP. https://
www.tamptemplate.org/tamp/030
montanadt/

Montana DOT. TranPlanMt. https://www.
mdt.mt.gov/tranplan/

JAVAN
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* Are future risks such as climate change
fully integrated into the capital planning
process (e.g., rehabilitations, renewal,
service level upgrades)? Is scenario
planning used to assess the risk effects of
system wide external changes?

The FHWA Asset Management Financial Re-
port Series, Report 4, Integrating Financial
Plans into the Planning, Programming, and
Budgeting Processes describes the impor-
tance of integrating planning, programming,
and budgeting with asset management.

The relative timeframes of various planning
and programming activities is shown in
Figure 2.2.

20-Year Long-Range Transportation Plan

Provides Goals, Vision, Long-Term Context

10-Year Asset Management Plan | 10-Year Asset Management Plan

« Specific asset condition targets + Specific asset condition targets

+ System resiliency strategies + System resiliency strategies

« Lifecycle investment strategies « Lifecycle investment strategies

» Recommended asset program allocations + Recommended asset program allocations

4-Year STIP/TIP 4-Year STIP/TIP 4-Year STIP/TIP 4-Year STIP/TIP 4-Year STIP/TIP

Contains projects Contains projects Contains projects Contains projects Contains projects
to execute the to execute the to execute the to execute the to execute the
TAMP and LRTP TAMP and LRTP TAMP and LRTP TAMP and LRTP TAMP and LRTP

2-Year 2-Year 2-Year 2-Year 2-Year 2-Year 2-Year 2-Year 2-Year 2-Year
State State State State State State State State State State
Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget

Source: FHWA. 2017. https://www.fhwa.dot.gov/asset/plans/financial/hif16001.pdf

Long-range plans, asset management plans, TIPs, and state budgets should be aligned.

Involving internal and external stakeholders in the TAM process early can encourage or enhance their 4
buy-in when the time comes to make important decisions. ‘ ‘V‘\
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