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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.
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Section 2.2

TAM Integration

explains the importance of inte-

grating TAM within planning and
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, etc.).

Goals

Broad statements articulating
adesired 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)

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.C.F.R 515.5)

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 the agency wants to
achieve within a specific time
frame. (TPM Guidebook)
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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.
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211 Integrating TAM Within Agency Strategic Plans and Policies

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 and/or busi-
ness plan (including long-range plans)

* Agency-wide financial plan

e State long-range plan

* 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 Adjustments

111

Performance
Measures
and Targets

Adjustments

Agency Strategic
Goals, Objectives, Agency Policies Y Frameworlf,
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.
)Y ments/mdot/MDOT_2017_Stra-
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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 making
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.

ATAM 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 mobility of people
and goods
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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_. g 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 CEOQ,
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 based. 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 SDQOT 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, the SDOT began implementation of a strategic and systematic process that
guides decisions about construction, maintenance, and operation of SDOT infrastructure. The 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;

« 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 mobility 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 PD14 workshop hosted by the Transportation
Commission where the most recent performance results are presented.

? 2017 Policy Directive 14 Scorecard
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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

¢ An asset 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 plans developed for individual Asset Management System Components
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 management 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 manage-
ment 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 responsibilities 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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How-to

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: ‘
e 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:

e 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 (i.e. specific performance measures, targets, who
determine the targets, who monitors, etc.)

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

Develop an Asset Management Policy

E Developing a
4. Review existing TAM policies at peer agencies TAM Policy

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.

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 £ WO NN =

6. Draft the policy and share with stakeholders ‘
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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.
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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 Transpor-
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.

e 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.
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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://
tanadt/ '

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




Chapter 2. TAM Strategy and Planning 0000000
Section 2.2 TAM Integration 0000
2.21 Planning and Programming 0000

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

The FHWA Asset Management Financial
Report 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.

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

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

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

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

Asset management utilizes performance management to set objectives, define
measures, establish targets, and monitor results. Transportation Performance
Management (TPM) relies on the TAM principles and process to help achieve the
agency's broader goals and objectives.

Relationship to
Federal TPM Activities

The MAP-21 Act (2012) established a per-
formance-based program intended to focus
Federal Aid highway program and public trans-
portation system (e.g., bus, light rail, and ferry)
investments on national transportation goals.
It was also intended to increase accountability
and transparency in the use of federal trans-
portation funds, as well as improve project
decision-making through the strategic use of
system performance information. The per-
formance-based provisions of MAP-21 were
retained in the FAST Act in 2015.

Investment Decisions

Using goals, measures, and
data to make better informed
decisions about how to invest

transportation funding.

Aimed at a Better Performing
Transportation System

TPMis defined by FHWA as a strategic ap-
proach to making investment and policy
decisions to achieve national performance goals
using system information in accordance with
rules established by the Department of Trans-
portation (see Figure 2.3). The FHWA recogniz-
es asset management as the application of TPM
to manage the condition of infrastructure assets
needed to provide for mobility and safety in

the nation’s transportation system. In short,

the FHWA refers to asset management as the
engine driving infrastructure performance.

o 9 7o
Q

0

For Connected and
Productive Communities
Focusing on the efficient delivery of
goods and safe, reliable journeys fo

work, to school, to shopping, to
community activities.

Setting targets, developing plans,
reporting results, and being
accountable for performance.

Source: FHWA TPM Homepage. 2019. https://www.fhwa.dot.gov/tpm/
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Asset management plans document the pro-
cesses and investment strategies developed
by an agency to manage its infrastructure as-

Practice Example
Alignment Between
Policies, Investments,

TPM Relationship
with TAM

sets. These asset management plans support
an agency’s performance-based planning and
programming processes for making long-term
investment decisions and feed shorter-term
project and treatment selection activities.
Together, these activities ensure the invest-
ment decisions of an agency are aligned with
performance objectives and goals.

TPM Regulations

The TPM provisions for highways included in
federal law are implemented in accordance
with rulemakings organized around the
following six elements:

National goals - focusing the Federal
Aid highway program on the seven areas
listed below:

o Congestion reduction

o System reliability

o Environmental sustainability

o Freight and economic vitality

o Infrastructure condition

o Reduced project delivery delays
o Safety

Measures - assessing performance or
condition in carrying out the TPM-based
Federal Aid highway program

Targets - funding recipients are required to
document future performance expectations
under a fiscally-constrained environment

Plans - identifying strategies and invest-
ments for addressing performance needs

Reports - documenting progress
toward target achievement and
investment effectiveness

Accountability and transparency -
requiring federal funding recipients to
achieve or make significant progress
toward targets

There is a close relationship between TPM and
TAM, since both consider asset and system
performance, risks and available resources to
achieve desired objectives over time. Both rely
on a strategic approach, using data to make
investment and policy decisions in order to
achieve performance objectives. Internation-
ally, there is less distinction between asset
management and performance management,
with the IAM defining asset management as
encompassing the “balancing of cost, oppor-
tunities and risks against the desired perfor-
mance of assets to achieve the organizational
objectives.” In the United States, TAM applies
to the technical and financial decisions, plans
and actions related to physical infrastructure,
while TPM considers a broad range of system
performance categories.

A graphic illustrating the integration of asset
management and performance management is
provided in Figure 2-4. In the figure, the circle
on the left represents the interconnection of the
various performance areas that transportation
agencies are concerned with throughout their
planning processes. Flowing into the perfor-
mance circle is the asset management circle,
representing an agency’s infrastructure needs
to support system performance.

and Practices

British Columbia

To support the alignment of agen-
cy policies, objectives and day-
to-day practices, the Province of
British Columbia established the
tiered structure shown in Figure
6.3 for a design-build-finance-op-
erate project. The highest of the
three levels, Key Performance
Measures, defines the high-level
outcomes for service delivery

in terms of a few key strategic
areas. The second level,

Asset Preservation Performance
Measures, defines the minimum
acceptable condition levels for
each of the individual assets to
preserve their value. The third
level, Operational Performance
Measures, corresponds to the
many specific requirements for
operating and maintaining the
highway in a safe manner on a
day-to-day basis. The tiered ap-
proach helped align stakeholders
at all levels and clarified priorities
for all parties.
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The FHWA's Expert Task Group (ETG) pub-
lished a white paper explaining the relationship
between asset management and performance
management. It acknowledges the perfor-
mance of a transportation system is dependent
on many factors, including operational char-
acteristics, and system usage and demand,

in addition to the physical condition of the
infrastructure assets. The paper explains that
“performance management focuses on how
policies, resource allocation, and other deci-

/ Environmental,
Quality of Life

Planning
Process
Decisions

sions affect all aspects of system performance
including safety, operations, environmental
stewardship, and infrastructure condition.”
(FHWA 2012) Asset management is described
as an application of performance management
principles with a long-term focus to manage
the performance of infrastructure assets, the
resources allocated to operate a transportation
system, and the investments made to achieve
the agency’s long-term goals and objectives.

Congestion
Mitigation
Air Quality

Needs

Source: NHI 136106A, Introduction to Transportation Asset Management. 2019

Pavement
Investment

Traffic, Safety,
ITS Assets

| . Needs
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Performance condition levels for each of the individual as-
sets to preserve their value. The third level,
Management Operational Performance Measures, corre-
Framework sponds to the many specific requirements
for operating and maintaining the highway in
To support the alignment of agency policies, a safe manner on a day-to-day basis.
objectives and day-to-day practices, agencies
may establish a tiered performance man- Further discussion on Performance Manage-
agement framework, such as the example ment Frameworks, defining Performance
illustrated below for a model Design-Build-Fi- ~ Measures and Performance Targets is
nance-Maintain-Operate (DBFMO) project included in Chapter 6.

(Figure 2.5). The highest of the three levels,
Key Performance Measures, defines the
high-level outcomes for service delivery in
terms of a few key strategic areas. The sec-
ond level, Asset Preservation Performance
Measures, defines the minimum acceptable

Organizational Objectives and

National Performance Management Measures

Key Focus on providing principle
= i la11E %= outcomesin the management of
‘Line-of-sight’ Indicators the agreement or to monitor the
overall service delivery of the
concessionaire.

Op.erations, Asset Focus on ensuring sound Handback Focus on asset
Maintenance LPRT NPl asset management. Criteria condition at end of
and Iicator Add resses Fhe long-term term, prior to
Rehabilitation s.ustalnabﬂlt)f of the asseton a transfer back to the
(OMR) life cycle basis. owner.
Performance

Management

A
(oI 1S T{T.T, -1l Focus on day to day

Performance functionality. Activities

- governed by these are meant
Indicators to maximize the reliability,
safety and availability for
users.
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Managing transportation assets entails managing risk. This includes day-to-day
concerns, such as addressing the risk that assets will deteriorate faster than expect-
ed or projects will cost more than budgeted. However, managing risk also involves
enterprise-level risks with widespread impacts.

FHWA defines risk and risk management, in
the context of transportation asset manage-
ment, as follows:

* Risk: The positive or negative effects of
uncertainty or variability upon agency
objectives. (23 CFR 515.5)

* Risk Management: The processes and
framework for managing potential risks,
including identifying, analyzing, evaluat-
ing, and addressing the risks to assets and
system performance. (23 CFR 515.5)

Considering risk is important in developing TAM
strategies, because transportation agencies of-
ten must spend significant resources responding
to and/or mitigating risks. Reacting to the uncer-
tainty presented by risks can be more expensive
than proactive management. Risk management
strengthens asset management by explicitly
recognizing that any objective faces uncertainty,
and by identifying strategies to reduce uncer-

tainty and its effects. Being proactive, rather
than reactive, in managing risk and avoiding
“management by crisis,” helps agencies best
use available resources to minimize and respond
torisk as well as further build public trust.

Given the importance of risk management

for supporting asset management, agencies
should formally identify and manage risks at
all organizational levels. Figure 2.6 shows four
levels at which risks can be identified within
an agency, and the individuals who may be
responsible for the risks at each level.

Typically agencies manage risk every day. They
are well-equipped to hand risks at the project
and activity levels, and regularly consider

risks on a larger scale. Formally considering
and documenting potential risks at all levels
can help bring greater attention to them and
improve risk management.

Program

Enterprise: Risks to the organization’s strategic objectives, or which involve multiple levels.
Responsibility: Senior executives, policy makers.

Program: Risks that are common to groups of projects that achieve strategic goals.
Responsibility: Program managers.

Project: Risks that are specific to individual projects.
Responsibility: Senior executives, policy makers.

Activity: Risks that are specific ongoing functions that support programs or projects.
Responsibility: Activity managers.

Source: TRB. 2016. NCHRP Project 08-93 Final Report. http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP08-93_FullGuide.pdf

Risk management workshops or discussions should involve as many people in as many different parts
of the agency as possible. This ensures that a broader range of risks and categories of risks are included.
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Risk Management
Process

Figure 2.7 depicts a risk management process.
While it may not be necessary to walk through
each discrete step in this process for every risk
an agency faces, this process is helpful for un-
derstanding how to incorporate risk into TAM.

* The process starts with establishing the
context for risk management. In the case
of risk management for a TAMP, the context
is largely defined through other TAMP
development steps.

* The second step involves identifying the
risks that affect the assets in the TAMP.
Ideally, in this step the agency considers
the full set of asset-related risks, even
those that may appear insignificant.

* The third step, risk analysis, involves
identifying the cause of the risk, the out-
comes or consequences (impact), and the
likelihood of the risk occurring.

 The fourth step, risk evaluation, entails
prioritizing and ranking risks.

e Fifth, the address risks step is the response the
agency takes to the risk. DOTs can choose to
tolerate the risk or treat the risk in some manner.

¢ The left side of the figure shows a continuous
communication and consultation activity.
Agencies need to communicate the risks to
both internal and external stakeholders, as
well as monitor and review the risks.

¢ The right side of the figure shows an
iterative monitoring and review process.
Once the risks are identified, analyzed, and
a mitigation plan is in place agencies need
to monitor the risks and update the risk
management documentation accordingly.

* More on risk monitoring and management
is discussed in Chapter 6 Monitoring and
Adjustment.

* This process is generally consistent with
ISO Standard 31000, as well as FHWA's
requirements for state DOTs to assess
risks to NHS assets in developing a TAMP.
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Establish the Context

Risk Identification

Risk Analysis

Monitor and Review

Risk Evaluation

Communicate and Consult

Address Risks

i

Source: Adapted from FHWA. 2017. Incorporating Risk Management into Transportation Asset Management
Plans: Final Document. https://www.fhwa.dot.gov/asset/pubs/incorporating_rm.pdf
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Risk Register

It is common practice to develop a register
identifying major risks and assess each based
on expert judgment. In this fashion, the process
is valuable for identifying “non-programmatic”
risks, or risks not previously addressed in any
one program. The How-To Guide in this section
describes the steps in developing a risk regis-
ter to identify such risks. Once a risk has been
identified and assessed, formal processes may
be required to perform a more detailed assess-
ment and manage the risk programmatically, as
illustrated in the Arkansas practice example.

Practice Example
Risk Register Development

Arkansas DOT

As part of the process of developing its 2018 TAMP, ARDOT developed a risk register and mitigation plan
compliant with FHWA TAMP requirements. As part of this effort, ARDOT first reviewed and documented

its existing controls for asset-related risks incorporated in its design specifications, and approaches for
addressing specific risks to bridges (e.g., scour). The agency then developed an initial register through a risk
workshop. In the workshop, ARDOT staff identified specific risks not otherwise addressed programmatically,
classifying risks by type:

e Asset Performance

e External Threats

 Business Operations

¢ Highway Safety

* Finances

e Project and Program
Management

e Information and Decision Making
For each risk ARDOT used expert judgment to classify the risk in terms of its likelihood and impact. An

initial priority was determined based on this classification. Next, ARDOT defined potential mitigation strate-

gies for each of the 14 high-priority asset management risks in the register. A total of 12 strategies were
identified, with each helping to mitigate one or more different risks. ARDOT next prioritized the mitigation
strategies, and developed mitigation and monitoring plans detailing actions to be undertaken, and the
approach for monitoring the risks and updating the register moving forward.

Source: Arkansas DOT. 2018. ArDOT Risk-Based Transportation Asset Management Plan. http://www.tamptemplate.org/wp-con-
tent/uploads/tamps/037_arkansasdot.pdf
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Develop a Risk Register

Risks may have important implications for an agency’s resource allocation decisions.
Arisk register is a way to identify, analyze, and monitor risks that transportation
agencies face. Developing a risk register helps accomplish a number of the steps in
the risk management process and keeps the risk management process organized.
This How-To Guide provides nine steps for developing a risk register.

1. Review Existing Resources

Review what programs or initiatives the organization has already established for risk management. This may include agen-
cy-wide enterprise risk management efforts, as well as programs to mitigate specific risks such as risks to bridges, or proce-
dures for minimizing risks of project cost and schedule overruns.

2. Determine Register Scope

Next determine the scope of the risk register. What types of risks will be included? What assets are being considered? Are there
specific risks that should be excluded because they are already being addressed through a separate program?

3. Identify Risks

Prepare master list of risks. It is often helpful to identify risks in a workshop setting. Classify the risks according the type/
scopes identified in Step 2. For each risk prepare a risk statement describing the risk and the consequence to the agency if the
risk is realized as an “if-then” statement.

Very High ; . . .
(’:!/Yearg) Medium Medium m Very High Ultra High

Hi h - . . -
T/ out) Medium Medium Medium m Very High
Medium : .
ey NI Medum  weaum [T NI

Likelihood

ot e Medium  Medium
Very Low Low Medium High Very High
(Insignificant) (Minor) (Moderate) (Major) (Catastrophic)

Impact
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How-to

Develop a Risk Register

4. Analyze Risks

For each risk that is identified, calculate or estimate the likelihood the risk will occur, and
the consequence or impact of the risk if it does occur. Often this step is performed qualita-
tively using a risk matrix. An example matrix is shown on the previous page. In this example
risk likelihood is depicted on the vertical axis, and impact or consequence is shown on the
horizontal axis.

5. Perform Initial Prioritization

Determine an initial priority for each risk to help determine where to focus further effort
identifying treatment strategies. In the matrix above, an initial priority is defined for each
combination of likelihood and consequence.

6. Evaluate Potential Risk Management Strategies

For high priority risks (or all risks if time allows), determine potential strategies for mitigating
the negative effects of a risk, and/or leveraging the positive effects. Strategies might include
treating the risk in some manner, transferring the risk to another party, avoiding the risk alto-
gether, or accepting the risk with treatment. Evaluate the potential for reducing the negative
impacts of each risk.

7. Prioritize Risk Management Strategies

Prioritize the risk management strategies developed in the previous step. The prioritization
should consider the severity of the risk, the potential for treating the risk, and the cost of the
strategy. For example, a treatment may have low priority if it does little to reduce the likeli-
hood or impact of a risk, even if the risk itself has high priority. In some cases the strategy
may entail collecting additional data, and/or performing a more detailed analysis to better
characterize a risk and determine the investments needed to best address it.

8. Develop Mitigation Plan

Given the prioritized set of risk management strategies, prepare a mitigation plan that de-
scribes the actions needed to implement the highest priority strategies. This may include a
mix of process improvements, data collection efforts, and/or projects to treat or avoid risks.

9. Establish Monitoring Approach

Determine how the organization will monitor the risks moving forward. The plan should
describe the approach for implementing the mitigation plan, as well as for reviewing and
updating the risk register.
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Information Management

Planning and Programming, Performance Management and Risk management are
activities that form components of the asset management framework within an
agency. They are necessary to manage the infrastructure portfolio, and the services

it supports.

Asset management relies on good data and
tools to guide investment decision-mak-
ing. Indeed many agencies have a wealth

of data about their infrastructure, but are
challenged to leverage information to make
better decisions. Information management
is the discipline that delivers foundational
capabilities for asset management re-

sults. Asset management systems connect
inventory and condition with analytical
capabilities to predict asset condition under
various funding and action scenarios. Other
information and tools allow for the ability

to relate asset actions across assets and
with other transportation areas, such as
safety and mobility. This section provides a
brief overview of information management
and how it supports the implementation of
the concepts discussed in this guide. More
detail can be found in subsequent Chapters.
Each section has been crafted to illustrate
how data, information and analysis can be
leveraged to create better outcomes, and
enable agencies to improve how they deliver
services.

Data Collection
Standards and Processes

Standards and processes for data collection
are two important aspects of integrating as-

set management practices across the agency.

Collecting a standard set of data elements for
each asset ensures consistency, and better
enables analysis and reporting across assets.

Standard data elements can include a unique
asset identifier, designated asset catego-

ry and asset type. Geospatial referencing
standards are also important. In order to see
assets on a map and integrate them spatial-
ly, agencies need a standard way to locate
them. It is also important to consider the data
collection intake process. Before data is col-
lected, agencies should determine if specific
data already exists in order to prevent dupli-
cation. If the data does not exist and needs to
be collected, agencies should consider how
new data will integrate with what is available
currently. This ensures the data is used in the
most effective way possible. Finally, respon-
sibility needs to be assigned to an Asset Data
Steward who is responsible for ensuring data
standards and processes are followed.

Asset Information
Across the Life Cycle

TAM integration also relies on collecting and
updating asset information across the life
cycle of the asset. It is important to think holis-
tically about the asset life cycle, from the initial
design phase and through future maintenance
and rehabilitation activities. Technologies and
processes are becoming available to extract
asset information from design and as-built
plans to populate inventories. Many agencies
have processes in place to think holistically
about assets during the project scoping and
design phase.

Data for asset management purposes can often be pulled from existing datasets that are used for
other purposes. Alternatively, data collected for TAM purposes can often be used to fulfill other agency

responsibilities.
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Agencies face challenges in integrating asset
information across the life cycle of the asset,
because there is often a disconnect between
maintenance activities, planning/ programming
and the assets. For example, maintenance
divisions may not know about planned projects
on particular assets that have been scheduled
for repairs. Better linkage between the work an
agency is planning for the future, the work they
are doing currently and the general condition
of the assets is important to cultivate. Maturing
agencies are working hard to bridge this gap.
Chapter 6 provides more information on up-
dating asset information and connecting with
maintenance activities.

Common Set of Asset
Management Reporting
Processes

Another aspect of information management
strategy that can help integrate TAM across
an agency is to develop a common set of as-
set management reporting processes. Many
agencies are successfully mapping different
types of assets and making this information
available on a GIS portal. Typically, these
portals have different layers for each asset.
This is one example of a consistent process
for sharing information about assets.

As agencies seek to make cross-asset tradeoffs
and scope projects considering multiple types
of needs, having a common set of reporting pro-
cesses and consistency across different tools
becomes even more important. An example of
the challenge agencies face in doing this is seen
in the TAMP development process. Developing
a TAMP requires information about the needs of
different assets. This information must then be
communicated with a common set of defini-
tions and combined with funding information.
Practitioners have to be aware of the funding
and cost assumptions used in every tool before
they can report numbers in the TAMP. For
instance, the pavement management system
might only include costs for the pavement work,
whereas other planning tools might incorporate
guardrail costs and other costs related to the

work. Different tools might also use different
assumptions for inflation. In order to bring all
this information together in a TAMP, agencies
need to make sure their reporting and assump-
tions are consistent.
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Practice Example
Transportation Information Mapping System (TIMS)

Ohio DOT

Ohio DOT (ODOT) has focused on data and information management improvements as a foundational element of their asset management program.
As part of this they have strengthened their geographic information system (GIS) and linked it to over 100 data sets. The agency's TIMS allows users
to make collaborative decisions based on shared access to the same data sets.

TRANSPORTATION
TIMS INFORMATION Q | searchbyPID @
MAPPING SYSTEM

Better Data. Better Decisions.

TIMS is ODOT's web-mapping portal where you can discover information
about Ohio's transportation system, create maps, and share information.

PROJECT SEARCH Q CREATE A MAP DATA DOWNLOAD

STANDARD PDF MAPSh MAP VIEWERS &

CRASH DATA SEARCH,

The Ohio Department of Transportation 1980 West Broad Street, Columbus Ohio 43223 Home News About Contact Help Privacy Ohio.gov

No warranties, expressed or implied, concerning the accuracy, reliability or suitability of this data have been made by the =
Ohio Department of Transportation or any other state agency. Login

Source: Ohio DOT. TIMS. https://gis.dot.state.oh.us/tims/
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TAM Assessment
and Advancement

Developing and implementing asset management can follow an incremental approach
that helps shape processes over time. Asset management processes should be appro-
priate to the organization, the type of decision being made and the accuracy required
in the decision-making process. Agencies may not always be ready for full-scale im-
plementation of TAM, and incremental implementation can help make the best use of
limited resources for managing assets while supporting management of the change
introduced with improved asset management practice. A primary step in incremental
asset management implementation is understanding the current strengths, weakness-
es, achievable improvements and the areas where the most benefit can be gained.

This section has four parts:

1. Assessing Current Practice. When assessing current practice, it is beneficial to use a
framework providing an industry recognized reference that defines aspects of prac-
tice requiring evaluation.

2. Defining and Prioritizing Improvement in TAM Approaches. When defining improve-
ment areas it is necessary to prioritize the extent to which assets will be managed.

3. Developing a TAM Implementation Plan. Once improvement actions are agreed
upon, an implementation plan must define, communicate and empower change.

4. Monitoring TAM Program Improvements. Monitoring progress enables reporting of
success, identifying areas of further focus and enabling adjustments.

2-26
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Assessing Current Practice

An assessment of current agency competency against industry-leading practice
enables an agency to assess a desired future performance level. It can also help to

identify the steps required to reach that goal.

TAM is an evolving process; ongoing im-
provement is an important component for a
TAM program. In fact, the ISO 55001 Asset
Management certification requires ongoing
assessment and continual improvement.

A gap assessment process is used to under-
stand how well an agency aligns with an es-
tablished asset management framework. The
gap assessment can be conducted internally
or by a third party. Organizations seeking or
wanting to maintain ISO certification will also
undergo a formal third party audit.

The results of a gap assessment can help
agencies identify changes in business pro-

cesses needed to better link plans and deci-
sions and better align to leading practice.

NCHRP Project 08-90 led to the development
of a gap analysis tool, available through
AASHTO and the TAM Portal. Figure 2.8 illus-
trates how this assessment tool is intended
to be used. There are several other frame-
works that can be used, including ISO 55001
and the Institute of Asset Management (IAM).
A range of gap assessment framework’s are
discussed further in Figure 2.9. Each frame-
work, process or tool will enable an agency to
assess current performance and, from this,
identify a desired capability level.

Modified from original in NCHRP Project 08-90

Current
Capabilities

Desired
Capabilities

Review of the
Implementation
Plan

Assessment to identify
and prioritize gaps

Improvement
plan

Factors to consider when prioritizing advancement in TAM approaches will vary from agency to agency.
Consider those factors that are of most importance to you and are well-aligned to your strategic goals.
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Background  This tool was developed This is the most widely Recognizing that the ISO As an aid to the application of
based on the previous tool adopted standard for asset Standards for asset man- ISO 55001, the IAM decided
and process created through | management globally. Itis ge-  agement are very much to update their methodol-
development of the 2017 neric to accommodate many | the “What to do," the IIMM ogy into one that enables
AASHTO TAM Guide. contexts. Describes aman- | provides the "How to do it." organizations in all sectors
Uses a point scale for eval- agement system approacn 1 ensifies an Asset Maturity t0 measure their‘capabilities
uating current and desired asset management. Index (Aware, Basis, Core, against the requirements of
capabilities. https://www.iso.org/stan- Intermediate, Advanced) to both PAS 55 and IS0 55001.
https.//www.tam-portal, dard/55089.html identify ﬁhe current and an https://theiam.org/knowl-
com/resource/aashto-trans- appropriate level of asset edge/Knowledge-Base/sam/
ortation-asset-manage- management for each asset.
ment-gap-analysis-tool-us- https://www.ipwea.org/
ers-quide/ publications/ipweabook-

shop/iimm
Assessment ° Policy goals and objectives = ¢ Leadership ¢ Understanding and * QOrganizational Strategic
or Focus * Asset management * Planning Defining Requirements Plan
practices « Support * Life cycle Planning * QOrganization and People

Areas : . PP ‘

e Planning, programing,and | o Operation * Asset Management e Strategy and Planning
project delivery « Performance Evaluation Enablers * Asset Management

» Data management Decision Making

) e Improvement : .

* Information systems « Life cycle Delivery

* Transparency and * Risk and Review
outreach e Asset Information

* Performance Results

« Workforce capacity and
development

Why This framework is best foran | This framework is ideal for This framework has been This standard is well

use this agency that wants to work agencies that wantto adopt  refined over time with many | recognized internationally,

’ explicitly within a US-defined | a world-recognized approach = examples that illustrate is applicable to all infrastruc-
framework? context that adopts wider to asset management that successful application of con-  ture asset classes, and has
influences. Since this tool provides a developed asset  cepts by organizations. Public | applicability to infrastructure
can be fully customized by management lexicon. Thisis | agency focused, and largely | owners in both the private
an agency, an agency that currently the most interna- written for the asset manage- | and public sector. It has many
wants to tailor the analysisto  tionally-recognized standard ' ment practitioner responsible | other resources developed
their particular needs will find  in the world. for civil assets. along with the framework
this useful. Finally, the tool including training materials,
facilitates the analysis of data, reference guides and courses
and can generate graphs and to improve agency skills.
charts using the data import-
edintoit.
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In some cases, agencies also seek bench- Actions to close gaps between desired and ac-

marks that reflect how peers are performing  tual performance should be addressed within a
to help them decide on the level of maturity TAM improvement or implementation plan.
and complexity to which they should aspire. )

ISO 55001 trends away from this. It encour- ~ Undertaking a gap assessment can form an
ages agencies to check against a framework ~ Important part of a change management

of practices and process, and select what process by aligning those within th.e.agency
is best for the agency. Chapter 6 addresses on current performance, opportunities and
benchmarking and related topics. targets for improvement.

Practice Example * Assessing Current Practice

Amtrak Engineering Asset Management Capability Assessment

In 2016, Amtrak Engineering undertook an Asset Management Capability Assessment which bases maturity on the degree of formality and optimiza-
tion of processes. The assessment uses several questions grouped into eight assessment areas, which describe operational processes necessary
for asset management success. This maturity methodology is aligned with emerging guidance from the Institute of Asset Management (IAM), ISO
55001 standards, and requirements of the US FAST Act.

The assessment used a six-point scale, scoring Amtrak at the Establishing level, indicative of an agency that is actively developing asset manage-
ment capabilities and establishing them to be consistent, repeatable, and well-defined.

Based on the 2016 assessment results, key challenges were identified and a series of improvement recommendations were developed and integrated
into an Asset Management Improvement Roadmap.

In addition, Amtrak established a target position, driving process implementation priorities, with the intention of continuous monitoring by repeating
the capabilities assessment process on an annual basis.
Resource Business Planning and Management Alignment to

Capabilitios Supplier Management Asset Management Direction Organiza(ional Goals
Workforce Management Needs and Expectations of Stakcholders

Organization AM Management Syster

Workforce Strategy

Technology Applications e
Control of

Assets
Technology Systems Strategy

Informed
Decisions

Asset Information Vianagement of Change

Asset Accounting

Business Continuity Planning

Operations and

Incident Management ~ "¢iéent Management

Operations Management and Control Qpital Expenditure Evaluation

Inventory Management Capital Program Development

Capital Planning

Capital Program Mandgement ke
and Delivery

Maintenance Delivery
Capital Program Delivery

Maintenonce Plamning Definition Asset Inspections and Assessmonts

Maintenance Planning
& Delivery

2016 Amtrak Asset Management Capabilities Assessment Results
Source: Amtrak Engineering 2019
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Defining and Prioritizing Improvement in TAM Approaches

Agencies managing different types of assets are faced with the decision of where
to prioritize advancing formal asset management. Determining where to improve
the organizations effort can depend on different factors, but should always align
with the organizational context and priorities.

For transportation agencies, asset manage-
ment typically begins with the high-visibility,
high-value assets, such as pavements and
bridges. However, operating the transpor-
tation system requires a supporting cast of
assets, typically referred to as ancillary as-
sets, that include lighting structures, roadway
signs, ITS assets or even operations facilities
and technology hardware components.
Establishing the appropriate management ap-
proach, and future desired approach for each
asset is an essential step in strategic planning
for asset management, defining boundaries
around the effort. Furthermore, for each type
of asset, it is important to determine how
broadly to define the inventory of assets,
such as the decision to include only arterial
roads initially or all roads in a network.

Defining Appropriate
Management Approaches
for Different Asset
Categories

An appropriate approach to manage and
monitor each asset governed by the TAM
framework needs to be established. Depend-
ing on the nature of the asset and the level

of risk involved, different approaches can be
selected by an agency.

Structuring asset management also involves
evaluating different management approach-
es and defining the appropriate level of
maturity. There are several approaches to

managing highway assets, each with different
data needs, and several ways to structure
and implement asset management process-
es. These include:

* Reactive-Based. Treatment is performed
to fix a problem after it has occurred.

 Interval-Based. The asset is treated
based on a time or usage basis whether it
needs it or not.

* Condition-Based (Life Cycle Approach).
Select intervention based on a forecasted
condition exceedance interval.

Chapter 4 provides more details on these
different approaches to managing assets.

Processes and approaches can range in their
level of detail and complexity. This is what
forms the foundation of some asset manage-
ment maturity levels. Much like deciding on
the scope of assets to manage, the level of
advancement of the asset management pro-
cesses an agency adopts should depend on
the context and readiness of the agency, as
well as the problem being addressed. Consid-
eration should be given to the data, process-
es and tools available to support the asset
management approaches and processes, as
well as resource availability and capability. It
is common for an agency to begin at a simple
level and mature over time towards more
complex asset management that integrates
processes and decision-making.

Practice Example
Asset Class Tiers

Utah DOT

To accomplish the objective of
allocating transportation funding
toward the most valuable assets
and those with the highest risk
to system operation, UDOT
developed a tiered system of
asset management. Asset
Management tiers range from
one to three with tier one being
the most extensive management
plan for those assets having the
highest combination of system
level risk and asset value.

Tier 1. Performance-based

management

e Accurate and sophisticated
data collection

e Targets and measures set and
tracked

e Predictive modeling and risk
analysis

e Dedicated funding

Tier 2. Condition-based manage-

ment

e Accurate data collection

e Condition targets

e Risk assessment primarily
based on asset failure

Tier 3. Reactive management

e Risk assessment primarily
based on asset failure

* General condition analysis

e Repair or replace when
damaged

Source: Utah DOT. 2018. Utah TAMP.
https://www.tamptemplate.org/
tamp/053_utahdot/
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Prioritizing TAM
Improvements

Deciding on the appropriate management
approach and level of asset management is
a strategic decision that should consider
several factors:

Organizational Strategic Goals

The decision of which assets to prioritize
should be driven by the organization’s strategic
goals. A desire to focus on one aspect of the
transportation system over another in order

to meet a larger objective can present a good
reason for prioritizing some assets over others.

Asset Value

A common consideration for selecting assets
to include is the financial value. Monetizing
value provides a consistent way of compar-
ing asset classes. In general, assets that are
the most expensive to replace or cause the
greatest financial concern for an organization
fall into the highest priority. Strategic manage-
ment of these assets means strategic invest-
ments over the life cycle of the asset, which
will prevent or delay the need for significant
additional investment, help avoid premature
failure, and allow time to plan for appropriate
replacement.

Data Availability

TAM as a concept is heavily dependent on
data. Deciding on which assets to focus on
based on existing data collection and manage-
ment practices and will often support achieve-
ment of “quick wins.” Data availability does
not always indicate strategic priority or risk
exposure of the asset, but can still be anim-
portant factor in selecting assets to include the
cost of collecting and analyzing data to form
the basis for more advanced TAM decision
making can in some instances be significant,
and require new skills and training.

It should be recognized that data does not need
to be comprehensive and complete as a basis
for TAM decision making. An accepted approach
is to group assets into classes (age, type, func-
tion) and then inspect a sample set. This can

provide important insights to guide long-term
planning at minimal initial expense/time. It can
also highlight any issues with particular types of
assets and allow for more detailed inspections
to be undertaken if required. A gap analysis to
define future data requirements and determine
how to collect this data should be considered for
long term TAM outcomes.

Risk of Failure

Often, it can be necessary to consider includ-
ing assets if the probability and consequence
of failure is significant. Assets with a high

risk of failure can be a high priority due to the
potential losses to the agency and its stake-
holders should they fail. Asset management
can alleviate or prevent the impact of failure.

Asset Criticality and
Network Reliability

Decisions to formally manage certain assets
can be based on their importance to the
service provided, such as operations, or the
importance of the travel paths under consid-
eration. Defining criticality is context specific,
but is important, since user experience is
based on the journey, not the specific assets.
Considering criticality in selecting assets to
include in TAM will ensure that the most im-
portant assets—those necessary to maintain
network reliability—are managed first.

Stakeholder Influence

In general, the scope of TAM should be
agreed to in coordination with leadership and
influenced by stakeholders. Stakeholders can
be any asset owners, metropolitan planning
organizations (MPOs), cities, tolling author-
ities, P3 concessions, federal (mandated
requirements), and others. The public can
also be stakeholders who influence which as-
sets to include, especially when high-profile
incidents potentially attributed to the state of
good repair occur.
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Practice Example
Selecting Assets to
Include

Aurizon Network Asset
Management Scoping

Aurizon is Australia’s largest
freight rail operator, transporting
more than 500 million tons of
coal to markets including Japan,
China, South Korea, India, and
Taiwan, in addition to over 800
million tons of freight through an
extensive network throughout
the country. Aurizon Network
manages the largest heavy-haul
rail infrastructure network in

the country. The network is
economically regulated by the
State through a process that sets
investment levels and tariffs.
Asset management practice is
well-entrenched in the organiza-
tion, with a focus on “optimizing
the life of assets, keeping a
tension between investment in
maintenance and capital.” The
scope of the Aurizon Network
asset base, known as the
Regulated Asset Base, includes
all assets used in the provision
of the rail infrastructure service.
Management is informed by
external engineering standards
and legislative and regulatory
obligations including:

¢ Prevention and intervention
levels specified in an Asset
Maintenance and Renewals
Policy.

e Commitments to the Central
Queensland Coal Network.

A Safety Management System
aimed to minimize safety risks.

¢ Network Strategic Asset Plan
models which are based on
asset age, predicted condition
and historical and forecasted
usage.

Source: Aurizon. 2019. Network:
Planning and Development. https:/
Www.aurizon.com.au/what-we-deliver/
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Prioritize Assets for TAM Advancement

There are several ways to prioritize assets for advancement in TAM. Agencies can
adopt analytical prioritization approaches, such as multi-criteria decision-making, or
a more informal approach based on best judgment. In either case, the following How-
To can guide the selection of assets to prioritize. Priorities should be periodically
evaluated to phase in new assets and capabilities over time.

1. Understand the existing approach for each asset Prioritizing
& pp L L Assets for TAM
A gap assessment process enables definition of an existing position with regard to assets, Advancement

ownership, condition, management approach and risks and the most appropriate next steps
in advancing TAM practice.

2. Determine the assets to prioritize

Consider the following questions when deciding which assets should be advanced:

* Which assets merit the greatest level of management attention? What are the current
priority areas?

* Which assets, if they fail, would present the greatest risk to the service provided by the
network? Which assets represent a significant percentage of the total replacement cost of
the portfolio? Which assets consume most the O&M budget or have the greatest impact on
network availability/reliability?

* Which assets would involve the least effort to advance? Where is the most readily avail-
able data?

3. Determine how much of each asset to consider

Road users travel on routes/corridors rather than specific assets. Consider how the asset-class
priorities translate to network priorities. To do this, consider the following:

* Are the most critical end-to-end routes/strategic corridors covered? Are the most critical paths through the network and the
assets on these routes covered?

1
2
3
4

* Are the appropriate road classifications (Interstate highways/National Highway System/state/primary) covered?

4. Communicate priorities

A TAM improvement or implementation plan defines an agency’s next priorities for advancement and the actions to be taken. This should
be widely understood by all relevant stakeholders in the organization to help foster buy-in and leverage the contributions of those able
to help advance the plan.
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Developing a TAM Implementation Plan

A TAM implementation plan can clearly communicate an agency’s next steps for
TAM and define responsibilities for implementation.

The product of a gap assessment will often
take the form of an implementation plan for
TAM improvements. These improvements
can involve changing behaviors across many
business units within an organization. The
actions should, therefore, be prioritized and
staged to advance one step at a time. When
defining actions, it is important to understand
the purpose and outcome to be achieved, who
is responsible, how long it will take and how
many resources are required for it to happen.

Note that a TAM Implementation Plan is differ-
ent from a Transportation Asset Management
Plan (TAMP) described further in Section 2.4.
Animplementation plan focuses on business
process improvement, while a TAMP focuses on
an organization’s assets and how it is investing
in and managing them. However, the implemen-
tation plan may be included as a section of a
larger TAMP.

The improvements identified need to recognize
potential barriers to implementation. As an
example, improving decision-making tools will
likely require improvements in data practices.
The implementation plan should consider any
foreseeable obstacles, including staff resis-
tance to new business procedures, lack of
support from agency leadership, inadequate
skills among staff, data integration issues or
outdated analytical tools.

Communicating the
Implementation Plan

Effective, organization-wide communica-

tion can serve as a powerful tool to facilitate
smooth and swift adoption of the TAM im-
plementation plan. At the start of implemen-
tation, communicating the future vision and
benefits can help build awareness and buy-in.
Throughout the duration of the implementation
initiative, communication about milestones
and accomplishments can help sustain or
regain momentum. Additionally, as different
projects are initiated, delivered and completed,
agencies will want to ensure that the resulting
changes in processes, systems and tools are
adopted and used consistently to achieve the
intended outcomes and objectives. As illus-
trated in Figure 2.10, the TAM communication
strategy should cover six key elements — why,
who, what, when, how and how well.

Objectives. Why communicate?

Establishing early buy-in to the implementa-
tion plan by providing an upfront explanation

of why execution of the TAM implementation
plan is needed—the anticipated benefits for the
organization as well as for different stakehold-
er groups—will help jumpstart success of the
implementation.

Stakeholders. Who delivers and
receives the communication?

To make sure the right people are receiving the
right information, it is key to develop and cat-
egorize a complete list of internal and external
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stakeholders who will be impacted by the TAM
implementation plan and its resulting changes.
In determining stakeholders, consider who
needs to receive different types of information
and who best to deliver that information to
support achievement of implementation plan
objectives.

Messages. What are the messages
to communicate?

In developing the key messages to com-
municate, consider intent — what should
stakeholders know, think or do as a result of
the message? Key messages should pro-
mote awareness, desire and reinforcement
of the implementation plan and its associ-
ated changes. They should also align with
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objectives of the implementation plan as
well as organizational objectives.

Timing & Frequency. When will the
communication occur?

Communication about the TAM implementa-
tion plan and corresponding changes should
be timely, frequent enough to keep stake-
holder groups well informed about approach-
ing milestones and key dates of impact, and
not so frequent that they lose value. Take into
account what is being communicated and

to whom, as different stakeholder groups
receiving different types of messages often
require different delivery frequency.

Practice Example
Implementation Plan

Clackamas County Department
of Transportation and

2.2. Develop the Ability to do
Benefit Cost Analysis

Development

Based on their gap assessment,
Clackamas County Department of
Transportation and Development
established a Transportation Asset Man-
agement Strategic Plan (TAMSP), which
documents its methods to implementing
a comprehensive transportation asset
management program over a 5 year
period. This TAMSP was accompanied by
an asset management implementation
strategy that identified the key actions to
be undertaken.

Timeframe

Sequencing

Specific Actions

Level of Effort

Enabler(s)

Notes on Estimate

Description

Strategy Owner
Key Stakehelders

Deliver Mechanism

Prerequisite(s)

Dependentis)

Draft, develop, document, and distribute process to complete BCR analysis

Karen Buehrig, Randy Harman, Rick Nys
Maintenance, Capital, Safety, TS, AMST
Delivered internally with support from external providers

Financial Year 2022/23 04
Financial Year 2023/24 02

1year
Life cycle strategies { linking TAM outcomes to strategkc goals, dats warehouse and enhanced GIS analytical tool, any
other relevant palkies and procedures, TAM systems (for full implementation)

TAM systems can be developed without this, but it should be considered in their development.

This process relles heavily on prior tasks.

+ Define cument processes (ifany).

+ Kentify activities that are needed to address anygaps.

+ Define discount factors, how benefits wil be evaluated and costs to be included gnternal and external)
+ Kentify existing processes and determine which process is most applicable.

+ Define TAM system requirements thatsupport BCR andlysis (§f applicable — such as InfoHansen).

+ Document pracess and circulate for review. Finalize and implement.

300.00 0]

600.00

to

Software, purchases, $ £0,000.00 $

and configuration 120,000.00

+ Financial / Accounting to understand and evaluste cost factors.
+ Project specialists to understand benefits from each intervention.
+ TS suppart with system development.

+ Ability to complete BCR analysis supported with process and systems.

Source: Clackamas County DOT. Transportation Asset Management Strategic Plan.
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Tactics & Channels. How will
information be communicated?

Depending on the duration of the TAM imple-
mentation plan and the number of associated
changes, communication needs often shift
over the course of its execution. Agencies
should determine the most effective types of
communication and delivery channels as they
progress through change. By including stake-
holder categories, messages and frequency
as inputs when determining the most effec-
tive channels, the communications strategy
remains agile, which facilitates continuous
improvement.

Continuous Improvement.

How well is the communications
strategy working?

Assessing the effectiveness or performance of
any strategy is important for achieving objec-
tives. Including a stakeholder feedback loop
into the communications strategy is one way
to accomplish this. Agencies can use surveys,
polls, focus groups or meetings to gather
information and gauge opposition and support.
This crucial feedback serves as guidance for
subsequent content and can lead to changes
in the communications strategy.

Key questions to answer in communicating your implementation plan

OBJECTIVES

STAKEHOLDERS

TIMING & FREQUENCY

TACTICS & CHANNELS

CONTINUOUS IMPROVEMENT

WHY
communicate?

WHO
delivers and receives the communication?

WHAT
are the messages to communicate?

WHEN
will the communication occur?

HOW
will information be communicated?

HOW WELL
is the communication working?
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Ingredients in an Implementation Plan

Agencies can use this checklist when developing and communicating a TAM
Implementation Plan. Completing the items on this checklist ensures that the key
ingredients are included in the Implementation Plan and lays the foundation for suc-
cessful improvement.

o DD“DDD

|

] Have owners been assigned to the individual improvement items?
[ Have the benefits of change been identified?

[ Have tasks in the implementation plan been prioritized based on potential benefit to the asset manage-
ment processes?

[ Do the prioritized improvement items consider whether the supporting processes have been developed?
[ Have the relevant stakeholders been identified?

[ Have timelines for change been specified and agreed to between those undertaking and implementing the
task?

[J Have risks such as interdependencies with other tasks been identified and a mitigation strategy agreed
upon?

[ Is the level of effort quantified and agreed upon?
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Monitoring TAM Program Improvements

Measuring TAM improvement is important for understanding if the plan
needs adjustment, and to communicate success and motivate those responsible for

implementation.

Once a commitment to make improvements
has been made, the improvement process
needs to be managed and monitored.

Regular updates, meetings, performance
tracking (monitoring improving performance
against the selected framework) and sched-
uled reviews by the TAM Governance Groups
will help provide oversight to those respon-
sible for undertaking the improvements.

This process also helps remove roadblocks by
involving leaders from across the organization.

When to Re-Assess
Performance

A regular commitment to monitor progress

is important. This assessment will compare
progress from the initial benchmark toward
the desired level of competency. There is

no set recommendation for when to as-

sess progress; some agencies find it more
important in the early stages of implementa-
tion, while others do not.

When considering the timing of progress
assessments, it is important to consider:

* Process checkpoints. The frequency could
be aligned with reporting requirements,
but should also consider appropriate points
where progress will be noticeable.

* Commitment. Undertaking an assess-
ment will take time and resources, so it is
important this is balanced against pro-
gressing with implementation.

e Champions and change agents. As
these individuals are critical to the overall
success of TAM implementation, if they

change or need to monitor their own per-
formance, then a review of progress can
help motivate and reset goals.

Measuring Performance
Improvements

Monitoring performance of the asset man-
agement system and the results of improve-
ment actions can be challenging, as the cost
of service delivery, quality of service levels
and risk of service failures may shift over
time, and can change following the imple-
mentation of an improvement action. The
IIMM suggests some of the following poten-
tial TAM system performance indicators:

e Financial performance

* Data management performance

* Timeliness relative to target response times
 Productivity and utilization of resources

* Skills availability relative to planned
requirements

» Adherence to quality procedures

Chapter 6 provides more information on per-
formance measures, targets, and monitoring
asset performance. Self assessment can
focus both on service / asset outcomes ex-
perienced by users, as well as be internally
focused to determine how well the agency is
aligned with desired practices. It is import-
ant that agencies consider and select the
appropriate level and focus of self-assess-
ment for their requirements.

TAM Maturity Assessments should end with an Improvement Program, highlighting areas for self-im-
provement, which can then be prioritized according to agency priorities or strategic direction.
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Practice Example
Monitoring TAM Program Improvements

New Zealand Treasury Investment Management Using Asset Management Maturity and Asset Performance

The New Zealand Treasury stewards the NZ government’s Investment Management System to optimize value from new and existing investments
and assets for current and future generations of New Zealanders. One of the tools the system uses is the Investor Confidence Rating (ICR), which
illustrates the confidence that government leadership (i.e. Ministers) can have in an agency's ability to deliver investments that produce the desired
results.

The ICR also promotes and provides a pathway for capability uplift. One element of the ICR evaluates the gap between current and target asset man-
agement maturity levels on the basis that good asset management practice provides the foundation for good investment management. The Treasury
recommends periodic self-assessments using a methodology based on international asset management guidelines and the ISO 55001 standard.

The ICR assessment is conducted every 3 years, resulting in more decision-making autonomy for agencies that obtain a good rating and potential
flexibility over investment assurance arrangement.

The ICR uses 9 elements to assess performance
Lag Indicators (45%) Lead Indicators (55%)

System performance

(compliance)
Asset management

5% !
| [ maturity
15%

Asset performance
10%

Project delivery

performance NZP3M
10% /r;anagement
maturity
15%

\_ Quality of Long Term

Benefits delivery Investment Plan (LTIP)

performance 10%
20%
| Procurement Capability
Organizational change Index (PCI)
management maturity 5%
10%

Source: Adapted from New Zealand Treasury. Investor Confidence Rating (ICR). https://treasur yggvl nz/information-and-ser-

vices/state-sector-leadership/investment-management/review-investment-reviews/investor-confidence-rating-icr
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Developing a

Transportation Asset
Management Plan (TAMP)

A Transportation Asset Management Plan (TAMP) is a
document that describes an agency’s assets and how they will
be maintained over time. Developing a TAMP is consistent
with best practice in TAM. Also, U.S. transportation
departments and transit agencies are required to develop
TAMPs to comply with Federal requirements. This section
summarizes the elements of a TAMP.

This section has two parts:

1. The Basic TAMP. A TAMP should, at a minimum, include a
number of basic elements.

2. Beyond the Basic TAMP. There are a number of ways
agencies may choose to expand the scope of their TAMP
and address advanced topics.

Note this section is not intended as a guide for preparation of a
TAMP that is in compliance with Federal requirements for TAMP
preparation. Separate resources are available detailing requirements
for TAMPs including NHS assets to comply with FHWA
requirements, and for TAMPs including transit assets to comply
with FTA requirements. These resources are listed at the end of the
section.

2-39
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The Basic TAMP

A TAMP describes an agency'’s goals and objectives for maintaining its assets over
time. It describes an agency’s most critical assets, and their current condition. It also
describes the agency’s strategy for preserving its assets, predicts future conditions

given the agency’s planned investments, formulates and delivers an investment plan,

and discusses how the agency manages risks to its assets.

TAMP Requirements

This section discusses the requirements for
a TAMP that is consistent with TAM leading
practice. A TAMP includes:

* TAM Policies, Goals and Objectives
 Asset Inventory and Condition

Life Cycle Planning Approach
* Predicted Asset Conditions

¢ Investment Plan

* Risk Management

Note there are additional specific require-
ments for a TAMP that is prepared to comply
with Federal requirements. State DOTs are
required to prepare a TAMP with a 10-year
horizon that includes, at a minimum, NHS
pavements and bridges. Transit agencies
that receive Federal funds are required to
prepare a TAMP with a four-year horizon that
includes their revenue vehicles, facilities,
infrastructure, and equipment (including
service vehicles). FHWA provides a checklist
of elements of TAMPs compliant with Feder-
al requirements: https://www.fhwa.dot.gov/
asset/guidance/certification.pdf . A similar
FTA document is available at: https://www.
transit.dot.gov/sites/fta.dot.gov/files/docs/
regulations-and-guidance/asset-manage-
ment/55371/compliancechecklistfy2018 0.

pdf.

TAM Policies, Goals
and Objectives

A TAMP summarizes an agency’s policies,
goals, and objectives and describes how its
approach to TAM helps support these. For
instance, the document might discuss how
maintaining assets in good repair sup-
ports the organization's broader goals for
strengthening mobility and supporting eco-
nomic development. It may also describe
how the organization defines the desired
state of repair of its assets, or criteria for
evaluating whether or not an asset is in good
repair. A clear linkage between TAM objec-
tives and the achievement of wider agency
goals should be directly illustrated within
the TAMP.

Asset Inventory
and Condition

In preparing the TAMP, the agency must
decide which asset classes to include in the
document, and the level of detail in which
the assets are described. For a highway
plan, critical assets include pavements and
bridges. A TAMP that is prepared to comply
with Federal requirements must include
these assets on the National Highway Sys-
tem at a minimum. Other assets addressed
in a highway TAMP may include, but are not
limited to: drainage assets such as culverts;
traffic and safety assets such as signs,

The biggest benefit of developing a TAMP can come from the process as opposed to the product itself.
Developing a TAMP can give agency staff a greater awareness of what assets they own, what condition they

are in, and how their performance can be influenced by factors and decisions in other parts of the agency.
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signals, and lighting; maintenance facilities;
and Intelligent Transportation System (ITS)
devices. For a transit plan, critical assets
include revenue vehicles, facilities, infra-
structure (for agencies that operate fixed
guideway) and additional equipment, such
as service vehicles.

A TAMP should provide a listing, typically in
summary form, of the assets the agency has
identified for inclusion. For each asset class
the document should describe the physical
extent of the asset, and current asset condi-
tions. Chapter 3 of this document describes
approaches for measuring asset condition
and performance. Note that FHWA and FTA
have developed specific requirements for
reporting asset conditions for highway and
transit assets, respectively. However, agen-
cies are not limited to these measures, and
may include multiple measures of condition
in their TAMP to help provide a complete
description of asset conditions.

Often it is helpful to place the data on an
agency'’s asset portfolio's current condition
into some context. For instance, the TAMP
may include photographs of representative
asset condition to help illustrate what is
meant by a given value for a performance
measure. Also, a TAMP may include historic
data on asset conditions to help illustrate
condition trends.

Life Cycle Planning Approach

A critical component of a TAMP is a discus-
sion of how an agency maintains its assets
over their life cycle. Ideally the agency’s
approach to life cycle planning should help
maintain assets at a target level of service
over their life cycle in the most efficient
manner possible, while supporting agency
goals and objectives. This section of the
TAMP should describe the treatments the
agency typically performs on its assets, and
detail the analytical approaches it uses to
assess investment needs, prioritize work,
and predict future asset conditions. If the
agency has implemented specific manage-
ment systems for one or more of its asset
classes, such as pavement, bridge or enter-
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prise asset management systems, this sec-
tion should describe those systems and how
they are used to support decision making.
Chapter 4 of this document provides further
detail on life cycle planning.

Predicted Asset Condition

This section of the TAMP should describe how
an agency’s assets are predicted to perform
in the future. The horizon of the predictions
should be commensurate with the horizon

in the investment plan described in the next
section. Typically the planning horizon is at
least four years, but may be up to 20 years.

This sections should show what conditions
are predicted given expected funding, as
well as any gaps between predicted perfor-
mance and the agency’s goals for its assets.
This section may include results for multiple
funding scenarios, particularly if there is
uncertainty concerning future funding, or if
including results for multiple scenarios helps
document the process used to prioritize
funding. For instance, the document might
show predicted asset conditions over time
given the current funding level, predicted
future funding, and scenarios with more or
less funding than the predicted level.

Investment Plan

The TAMP should detail planned investments
given expected funding. Depending upon the
agency size and assets included in the plan,
the document might include specific invest-
ments the agency plans to make or projected
funding levels by asset class and type of
work. This section may provide additional de-
tails on sources of funding, and the agency’s
specific strategy for investing in its assets
considering available resources.

Risk Management

Managing transportation assets also entails
managing risk. Considering risk is important
in developing a TAMP, for the simple reason
that there are various risks that, if they occur,
may impact an agency’s ability to follow

its TAMP. For instance, the occurrence of

a natural hazard may require an agency to

Although they can be combined, do not confuse a TAM Implementation Plan with a TAMP. The
Implementation Plan should be actionable with defined monitoring/reporting timeframes for those who

have been assigned specific tasks.
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spend significant resources in response, to
address or mitigate damage. Employing risk
management strengthens asset management
programs by explicitly recognizing that any
objective faces uncertainty, and identifying
strategies to reduce that uncertainty and its
effects. This section of the TAMP should de-
scribe the agency’s approach to risk manage-
ment. It should identify major TAM-related
risks and describe the agency’s approach to
addressing these.

Practice Example

Colorado DOT

To ensure alignment with the requirements of MAP-21, Colorado DOT developed a requirements checklist that provides a quick reference/summary
of the legislation requirements. The checklist is based on FHWA guidance (Transportation Asset Management Plan Annual Consistency Determina-
tion Final Guidance) that was issued in February, 2018. Its content was provided to help DOTs ensure their TAMPs are compliant and consistent with
statute and regulatory requirements.

Required Elements

Indicators the TAMP Meets Element Requirements in 23 U.S.C. 119(e) and 23 CFR part 515

TAMP approved by head of State
DOT (23 CFR 515.9(k))

Does the TAMP bear the signature of the head of the State DOT?

State DOT has developed its TAMP
using certified processes (23 CFR
515.13(b))

Do the process descriptions align with the FHWA-certified processes for the State DOT? [If the process descriptions do not align with
the FHWA-certified processes, the State DOT must request recertification of the new processes as amendments unless the changes
are minor technical corrections or revisions with no foreseeable material impact on the accuracy and validity of the processes,
analyses, or investment strategies. State DOTs must request recertification of TAMP development processes at least 30 days prior to
the deadline for the next FHWA TAMP consistency determination as provided in 23 CFR 515.13(c).]

Do the TAMP analyses appear to have been prepared using the certified processes?

TAMP includes the required content
as described in 23 CFR 515.9(a)-(g)
(23 CFR 515.13(b))

Does the TAMP include a summary listing of NHS pavement and bridge assets, regardless of ownership?

Does the TAMP include a discussion of State DOT asset management objectives that meets requirements?

Does the TAMP include a discussion of State DOT measures and targets for asset condition, including those established pursuant to
23 U.S.C. 150, for NHS pavements and bridges, that meets requirements?

Does the TAMP include a summary description of the condition of NHS pavements and bridges, regardless of ownership, that meets
requirements?

Does the TAMP identify and discuss performance gaps?

Does the TAMP include a discussion of the life- cycle planning that meets requirements, including results?

Does the TAMP include a discussion of the risk management analysis that meets requirements?

Does the TAMP include the results of the evaluations of NHS pavements and bridges pursuant to 23 CFR part 667?

Does the TAMP include a discussion of a 10- year Financial Plan to fund improvements to NHS pavements and bridges?

Does the TAMP identify and discuss investment strategies the State intends to use for their NHS pavements and bridges?

Does the TAMP include a discussion as to how the investment strategies make or support progress toward achieving and sustaining a
desired state of good repair over the life cycle of the assets?

Does the TAMP include a discussion as to how the investment strategies make or support progress toward improving or preserving
the condition of the assets and the performance of the NHS related to physical assets?

Does the TAMP include a discussion as to how the investment strategies make or support progress toward achieving the State’s targets
for asset condition and performance of the NHS in accordance with 23 USC 150(d)?

Does the TAMP include a discussion as to how the investment strategies make or support progress toward achieving the national
goals identified in 23 USC 150(b)?

Does the TAMP include a discussion as to how the TAMP's life-cycle planning, performance gap analysis, and risk analysis support
the State DOT’s TAMP investment strategies?

Inclusion of Other Assets in the
TAMP in 23 CFR 515.9 (1):

If applicable, does the TAMP include a summary listing of other assets? including a description of asset condition?

If applicable, does the TAMP identify measures and State DOT targets for the condition of other assets?

If applicable, does the TAMP include a performance gap analysis for other assets?

If applicable, does the TAMP include a discussion of life cycle planning for other assets?

If applicable, does the TAMP include a discussion of a risk analysis for other assets that meets requirements in 23 CFR 515.9(1)(5)?

If applicable, does the TAMP include a financial plan to fund improvements of other assets?

If applicable, does the TAMP include investment strategies for other assets?

Source: FHWA. Transportation Asset Management Plan Annual Consistency Determination Final Guidance. https://www.fhwa.dot.gov/asset/quidance/consistency.pdf
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Beyond the Basic TAMP

This section contains suggestions for developing a TAMP that goes beyond the
basic elements of a TAMP described in the previous section. An agency can expand
the scope of the TAMP to include additional asset types and systems. An agency may

further tailor their TAMP to address specific needs.

TAMP Scope

A highway agency focused on complying with
Federal requirements will typically focus on
including its NHS pavements and bridges in its
TAMP. While these assets make up the great-
est portion of a typical state highway agency,
an agency may wish to include additional
assets in its TAMP. Also, the agency may wish
to extend the network scope of the TAMP. In
updating a TAMP with NHS pavement and
bridges, an agency may include other assets,
such as drainage assets, traffic and safety
features, or the agency may wish to include all
of the assets it owns.

For transit TAMPs, the initial focus is on reve-
nue vehicles, facilities and infrastructure, as
these are the assets that require the greatest
investment. An agency may wish to expand
its TAMP to include additional assets that are
important to the systems, albeit less costly,
such as bus shelters and signage.

TAM Implementation
Plan

As described in Section 2.3, it is often helpful
to prepare an implementation plan describing
a set of planned business process improve-
ments that an agency intends to undertake

to strengthen its approach to TAM. There are
many examples of TAMPs that focus specifi-
cally on an agency’s TAM approach and how it
plans to improve its approach. Ideally a TAMP
should both describe an agency’s assets and
planned investments, and detail how it intends
to improve its TAM approach. Where an agency
has developed both a TAMP and TAM imple-
mentation plan, the implementation plan can
be incorporated as a section of the TAMP.

TAM-Related
Business Processes

An agency may wish to include a discussion
of one or more of the business processes
related to TAM in its TAMP. Alternatively,
there may be other agency documents that
provide more detail on these issues that
can be referenced in the TAMP. These areas
include;

* Performance Targets. As described in
Chapter 5, setting performance targets
can help guide the resource allocation
process. However, agencies often have
broader efforts to establish and track per-
formance beyond the scope of TAM.



Chapter 2. TAM Strategy and Planning 0000000
Section 2.4 Developing a Transportation Asset Management Plan (TAMP) 0000
24.2 Beyond the Basic TAMP o0
* Financial Planning. While developing a TAM maintained over their life cycle, and how

investment plan is central to developing a resource allocation decisions are made.

TAMP, often the revenue forecast used to Some agencies have adopted formalized

support developing the investment plan is approaches for evaluating and selecting

developed separately and used for other pur- different work delivery approaches.

poses beyond the scope of TAM. It may be Data Management. Chapter 7 discusses

valuable to.document the agency’s approach the importance of implementing an ap-

to forecas"rlng.future revenues for TAM and proach to data management and gover-

other applications. Chapter 5 describes pro- nance. Some TAMPs include additional

vides additional detail on this topic. information on this topic given its relation-
e Work Planning and Delivery. As de- ship to TAM.

scribed in Chapters 4 and 5, work delivery

approaches can impact how assets are
AASHTO TAMP Builder @ AASHTO TAMP Buider o wee | Q
AASHTO TAMP Builder

The AASHTO TAMP Builder website (available at
https://www.tamptemplate.org/) hosts annotated
plan outlines to assist agencies in preparing TAMPs.
The site also provides resources to customize an
outline in order to meet agency-specific objectives
and requirements. The website integrates a database
of TAMPs, dating from 2005, that support the
functionality of the outlines created using the site.

Use this site to build a

MAP-21-compliant transportation

asset management plan.

Don't see your agency's TAMP? Add it to the AASHTO TAMP Builder.

The federal Moving Ahead for Progress in the 21st Century Act (MAP-21) requires state transportation agencies to
develop risk-based transportation asset management plans (TAMPs). This site hosts electronic templates to assist
agencies in preparing MAP-21-compliant TAMPs. The site also provides resources to customize templates in order
to meet agency-specific objectives and requirements. More information about the website is available here. To get
started, follow one of the links below.

Build a Custom Outline Download a Basic Outline p Download an Existing TAMP

The custom TAMP outline builder The Basic TAMP Outline reflects the Existing TAMPs are stored in an

allows you to easily modify the minimum requirements established by easily-searchable database. You can

structure and contents of your TAMP MAP-21 and includes guidance and enter your specific search criteria and

outline by answering a few simple links to example TAMPs. Download a

basic TAMP outline.

view all matching TAMPs. Download
questions. Build a custom TAMP an existing TAMP.

outline.

66 51 56 9

Plans in the database US TAMPs Highway TAMPs Transit TAMPs

Browse the latest Highway TAMPs

Don't see your agency’s TAMP? Add it to the AASHTO TAMP Builder here.

e o

Arkansas DOT TAMP /2018 California TAMP / 2018 Connecticut DOT TAMP / 2018 Florida DOT TAMP and Technical
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Maturity Scale

This table provides an example maturity scale for some of the key TAM practices
described in this chapter.

 An Asset Management Policy has been drafted or adopted by elected officials and is guiding in-progress
Emerging changes to investment and operational decision making in the organization
* Policy principles are providing a basis for change and action in the delivery of services with infrastructure.

 An Asset Management Policy has been adopted and influences capital investment decision making in
. the organization

Creatinga Strengthening < The Policy is implemented at high levels within the organization, and its principles help determine
TAM Policy ovferall focus on improving the asset management system action in the delivery of services with
infrastructure.

 An Asset Management Policy has been adopted by elected officials and it strongly influences investment
and operational decision making in the organization

* The Policy is implemented across the organization, and its principles strongly guide process, and action in
the delivery of services with infrastructure.

 Asset management principles are adhered to by some asset management advocates within the agency,
but adherence to them is not universal.

Emerging * Investment is allocated within service areas (Transit, Highways, Active Transportation, Multi-model

Systems) and the asset portfolios (pavements, bridges, transit fleet and facilities) that support them,

Integrating based on the performance management targets that have been set.

TAM Within « Asset management principles such as inter-generational equity, triple bottom line decision making,

Agency whole of life and service driven decision making can be found in some strategic plans, agency goals

Strategic Strengthening and high-level, long term planning documents.

* Investment is sometimes evaluated between asset portfolios (pavements, bridges, transit fleet and
facilities), and funding is partially allocated based on a linkage to stated objectives.

* Asset management principles such as inter-generational equity, triple bottom line decision-making,
whole life and service driven decision making are embedded within strategic plans, agency goals and
high-level, long term planning documents.

* Investment is systematically allocated between service areas (Transit, Highways, Active Transportation,
Multi-model Systems) and the asset portfolios (pavements, bridges, transit fleet and facilities) that
support them, based on the requirements to achieve stated objectives and service level commitments.

Advanced

Plans and
Policies

Advanced
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