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1. Introduction

This chapter provides an overview of the
guidebook: its purpose, scope, and
organization.
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1.1 Background

State Departments of Transportation (DOTs) have
made steady progress in the use of data and
information systems to manage transportation
assets. Advances in data acquisition,
management, and reporting tools and technologies
are enabling more automated, efficient, and
integrated flows of data across systems and more
agile and effective ways of delivering information
needs to end users.

DOTs have strong incentives to take advantage of
these advances; they face growing expectations
from the public, increasing demand for
transparency and accountability, and challenges to
make best use of limited resources to deliver
value.

This guidebook provides step-by-step techniques
and a digital tool to:

e Assess current practice and establish a
desired state.

¢ |dentify and evaluate data- and information
system-related improvements.

« Secure agency support for improvements and
plan an implementation strategy.

Transportation Asset
Management is defined by
the American Association of
State Transportation Officials
(AASHTO) as a “strategic and
systematic process of
operating, maintaining,
upgrading, and expanding
physical assets effectively
throughout their life cycle. It
focuses on business and
engineering practices for
resource allocation and
utilization, with the objective
of better decision making
based upon quality
information and well defined
objectives.

Institutional challenges faced
by DOTs in effectively and
sustainably advancing how
information is managed,
shared, and used within and
across organizations require
much more than procuring
new tools and technologies.

In recognition of these
challenges, this guidebook
identifies organizational
capabilities and typical
strategies which will help
DOTs accelerate and
implement cross-functional
and enterprise-wide changes
to how data are collected,
managed, shared, and used in
their TAM related programs.
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Purpose and Scope

The purpose of this guidebook is to assist DOTs in advancing
use of data and information systems for transportation asset
management (TAM). It is intended to be used in conjunction
with a companion digital tool — the TAM Data Assistant —
providing a comprehensive way to benchmark agency
practices and identify and evaluate improvements.

Guidebook Purpose

TAM is by nature data and analysis-
intensive. Data (and information derived
from data) about asset inventory,
condition, performance, and related
work activities are used to inform
agency strategies for maintenance,
rehabilitation and improvement. Data
also inform allocation of increasingly
scarce resources.

Most transportation agencies have asset
management systems in place and use a
variety of systems to plan and track
maintenance activities and capital
projects. However, they face challenges
with integrating data across systems
and across the asset life cycle. They also
seek to capitalize on opportunities to
adopt new, emerging tools and

Guidebook Introduction and Overview

technologies for data collection and
analysis.

This guidebook provides a structured
approach that agencies can use to
assess current practices in use of data
and information for TAM. This
approach can be applied in a
comprehensive fashion; it can be
targeted for a particular asset; or it can
focus on a particular topic area — such
as data collection or data integration.

A companion digital tool — the TAM
Data Assistant — is available for
conducting the assessment, identifying
improvements, and evaluating
candidate improvements. This
guidebook is intended to be used
initially to help agencies plan and
organize an assessment. It also provides
supplemental resources that can help
agencies with each step of the process —
understanding the context for each of
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the assessment elements, learning
about and evaluating possible
improvements, and planning an
implementation strategy.

Guidebook Scope

The guidebook is structured around a
data life-cycle framework. This life-cycle
(illustrated in Figure 1-1) consists of five
essential steps for making efficient and
effective use of data and information
for TAM. The data life-cycle approach
was selected to reinforce the
importance of anticipating how data will
be used prior to collecting it. The data
life-cycle can be viewed as a supply
chain in which the finished product is a
data-informed decision. Getting a
quality product depends on sound
practices for specifying data, collecting
it, storing and integrating it and
providing access to potential users, and
having suitable analysis tools and
processes in place.

Each step of the data life-cycle
represents an assessment Area in the
guidebook. An overview of each Area is
described on the following page; further
detail is provided in Chapters 2 and 3.

For each Area, the guidebook provides
Benchmarks and Candidate
Improvements. The Benchmarks
describe different levels of practice —
representing a trajectory for
advancement from a non-existent or

Guidebook Introduction and Overview

minimal practice to an advanced
practice. The Candidate Improvements
describe initiatives that agencies can
pursue to move from one benchmark
level to the next.

Specify and

Standardize

4 P |

- Data [N

Life-Cycle
N YEE

Store,
Analyze Integrate,
E Access

Figure 1-1. Guidance Framework

The guidebook provides two types of
supplemental resources to help
agencies select and plan improvements.

Case Studies provide examples of
implementation experience.

Organizational Practice descriptions
highlight approaches that can be taken
to overcome the very real challenges of
implementing data and information
improvements.
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Technical Framework
Data Life-Cycle Area Overview

Specify and Standardize Data

Supports the understanding of the needs and full costs of asset inventory, condition and
performance, treatment, and work history data. Also addresses the documentation of data
meaning, derivation, and quality, and the establishment of governance structures and processes
and stewardship roles and responsibilities.

Collect Data

Explores TAM related data collection processes, tools and technologies, and quality as delivered
with respect to existing data standards.

Store, Integrate, and Access Data

Addresses data availability across the enterprise and the elimination of redundant and duplicative
data. Specific asset life-cycle process areas are identified for data standardization and integration,
as well as other data and process areas important to TAM decision-making.

Analyze Data

Examines decision-support tools, techniques, and practices that facilitate development of
actionable information and insights supporting decision-making. Data exploration, reporting,
visualization, and asset modeling are a focus within this Area.

Act Informed by Data

Covers data-informed TAM practices, exploring asset life-cycle management through resource
allocation and prioritization, project planning, scoping, and design, and maintenance decision-

making.
Anticipated Uses assessment process but are interested
The guidebook is intended to be used to in what they can do to improve their
carry out a formal assessment and practices.

improvement planning effort. However,

. Formal Uses: Formal application of the
it can also be used as a resource for

DOT's that are not ready to pursue an guidance involves selecting a focus area,

forming a team, using the companion

Guidebook Introduction and Overview 5
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tool to carry out the assessment, and

then producing a plan of improvements.

Informal or Individual Uses: The
guidebook can be used as a reference
for individual agency managers or TAM
practitioners to understand possible
future directions for advancement,
review case studies, and provide ideas
for evaluating improvement strategies.

Intended Outcomes
Completing the full assessment process
will result in:

e A shared understanding of current
agency practice — and a shared
vision for how the agency wants to
advance.

e A list of candidate data and
information system improvements
that could be used to close the gap
between current and target practice
levels.

e A prioritized list of improvements —
created based on a systematic
process of evaluating likely impact
versus effort required; and
implementation challenges.

Intended Audience

This guidebook is targeted at state DOT
asset managers, business leads, system
owners, and stewards interested in
evaluating and improving how data and
information systems are used within
their TAM programs. While state DOTs

Guidebook Introduction and Overview

are the primary intended audience for
the guidance, it is also applicable to
other transportation asset owners (such
as transit agencies).

To fully realize the benefits of the
assessment, other business, technical,
and supporting functions should be
involved in the process, including:

e Field asset management staff,

e Information technology managers,

e Business intelligence and GIS
managers and

e Workforce, human resource, and
organizational change management
leads.

The TAM Data Assistant

A companion digital tool is available for
agencies to use to conduct the
assessment. This tool supports
benchmarking of the agency current
and desired state, improvement
identification and evaluation, and
results summary and communication.

While this guidebook contains all of the
materials needed to carry out the
assessment process, use of the TAM
Data Assistant is strongly recommended
as it will streamline workflow and
provide summary materials useful in
communicating and engaging with
agency executive management or other
decision-makers. A brief overview of the
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TAM Data Assistant functions is
provided in Chapter 2.

Chapter 4 details TAM Data Assistant
uses supporting improvement
evaluation, results summary, and
executive communication.

Appendix H provides uses of the TAM
Data Assistant to facilitate the complete
assessment process.

Appendix | contains a quick reference
guide that explains the functionality and
use of the TAM Data Assistant in detail.

Relationship to Other Guidance
This guidebook provides a
comprehensive perspective on data and
information system use in TAM.
However, there are other related
assessment and guidance products
available. These include:

e The Asset Management gap analysis
tool developed under National
Cooperative Highway Research
Program (NCHRP) Project 08-90,

e Data Management self-assessment
tools developed under NCHRP
Project 08-92,

e The Transportation Performance
Management Self-Assessment tool
and

e Guidance on management and use
of data for Transportation
Performance Management

Guidebook Introduction and Overview

This guidebook and companion tool
complement these existing tools by
providing an in-depth look specifically at
how data and information systems are
applied to TAM practice.

(4
%}

B

TAM Digital
Assistant

Digital Tool
Functional
Overview
Chapter 2

Improvement
Evaluation Uses
Chapter 4

Result Summary
and Executive
Communication
Chapter 4

Assessment
Facilitation
Appendix H

Tool Quick
Reference Guide
Appendix |


https://www.tam-portal.com/resource/aashto-transportation-asset-management-gap-analysis-tool-users-guide/
http://www.trb.org/Main/Blurbs/173470.aspx
https://assessment.tpmtools.org/
http://www.trb.org/Main/Blurbs/179095.aspx
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Guidebook Organization

This guidebook is organized to help agencies step through
the process of preparing for an assessment, conducting an
assessment, evaluating improvements, and planning for

implementation.

The self-assessment and improvement identification materials
are organized in a three-level hierarchy:

e Areas — representing each phase of the data life cycle

(e.g. data collection)

o Sections — representing topics relevant to a data life
cycle phase (e.g. asset inventory, condition and

performance data collection)

o Elements - representing items for benchmarking and
improvement (e.g. asset inventory, condition an

performance data quality)

Guidance Process Overview and
Organization

The guidebook is organized into five
chapters and several technical
appendices.

Chapter 1 — Introduction: This chapter
describes the purpose, scope and target
audience for the guidebook and
provides an overview of the assessment
process.

Guidebook Introduction and Overview

Chapter 2 — Pre-Assessment
Preparation: This chapter helps prepare
an agency for conducting an
assessment. It covers selecting a focus
area, assigning a facilitator, and
engaging the right participants. It also
reviews the steps for conducting the
assessment and selecting and evaluating
improvements.
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Chapter 3 — Self-Assessment and
Improvement Identification: This
chapter provides guidance and links to
resources that can be used as
participants step through the process of
assessing current practice and selecting
improvements. This content is
organized around the five Areas
representing data life cycle phases.

Chapter 4 — Evaluation and Summary:
This chapter provides guidance that can
be used as participants evaluate
candidate improvements, set priorities,
and develop materials for gaining
executive support for improvements.

Chapter 5 — Implementation Support:
This chapter describes additional
resources that can be used to support
implementation of data and information
system improvements. These include
case studies of DOT practice and general
organizational practices (such as change
management).

Guidebook Introduction and Overview
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2. Pre-Assessment
Preparation

This chapter describes activities needed to

prepare for conducting an assessment of
agency practices.
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2.1 Selecting a Focus

Transportation asset management practices and
context vary by DOT, asset area, and individual
business function or working group. Data and
information system related practices also vary
between and within DOTs. Selection of a focused
used case is essential to developing meaningful
results from the use of this guidance.

An asset-specific focus allows the DOT to examine
data and information system practices within a
given asset program, across one or more of the
five data life-cycle areas of the framework.

An area-specific focus supports DOT examination
of enterprise practices impacting multiple assets
within a specific area of the data life-cycle.

Each of these use cases and its
anticipated value is examined within this
section of the Guidebook.
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Use Case Overview and Value

Many DOTs will want to use this guidance to improve a targeted
asset program. In this application, a DOT can evaluate and
improve how data is defined, collected, accessed, analyzed, and
used in that asset program’s decision making processes.

DOTs may also target a specific data life-cycle area to identify
improvements benefiting the TAM program (or enterprise) at

large.

It is not advisable to undertake assessment of multiple data life-
cycle areas without narrowing the focus to an individual asset
program. With such a broad scope, achieving meaningful

results is impractical at best.

Asset-Specific Focus

Improve outcomes or prepare for a
major system or business process
change within a specific asset program.

Bring together diverse, informed
perspectives in a well-documented
discussion of asset related needs and
possible improvements to maximize the
value of this effort. Central office
program management and analysts,

Pre-Assessment Preparation

district decision-makers, field staff, and
other key stakeholders should be
involved to raise awareness of key
contexts and challenges faced across
the program and identify meaningful
improvements.

Examples of how an asset-focused effort
could add value are provided on the
following page.

12
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Asset-Specific Focus
Anticipated Value by Data Life-Cycle Area

Specify and Standardize Data — Standardize Data and Information Meaning and Use

e |dentify where existing asset data standards are not serving the needs of various stakeholders.

e Examine how location referencing and design file standards are inconsistently applied between
various asset systems and processes.

e Raise awareness of resource allocation and decision-making values and criteria, identifying
inconsistencies between field, central office, and executive values.

e Improve understanding and involvement in metadata- and governance-related activities.

Collect Data — Deliver Asset Data Collection Needs, Improve Data Quality and Generate Efficiencies

e |dentify asset data collection needs, technologies, or efficiencies within the asset program.
e Examine field based tools and systems to collect needed project and maintenance information.

e Capture public perception and decision-maker values to inform asset priorities and decisions.

Store, Integrate, and Access Data — Increase Data Access and Integration within the Asset Program

e Evaluate database tools and structures to ensure data is stored and accessed efficiently and able to be
integrated across various asset life-cycle systems and workflows.

e Examine other data sources (such as revenue, budget, expenditure, demand, utilization, or
environmental information) needed to improve asset decision-making.

e Explore field data access needs, public data access needs, and data access security considerations.

Analyze Data — Advance Analytical and Reporting Capabilities Supporting Asset Decision-Making

e Evaluate TAM analysis capabilities, including improved tools, practices, and environments.

e |dentify methods to improve asset performance prediction, optimization, and prioritization models.

Act Informed by Data — Improve Asset Management Decision Quality and Outcomes

e Consider methods to integrate data into network-level resource allocation and prioritization
decisions; project planning, scoping, and design; and infrastructure and equipment maintenance.

Pre-Assessment Preparation 13
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Area-Specific
Focus

Improve data and
information systems,
tools, practices, and
techniques within a
given data life-cycle
area, advancing
related TAM
program capabilities.

Achieve desired
results by including
asset management
staff and business
system owners, as
well as information
technology and
business support
staff.

Examples of how an
Area-specific focus
could add value are
provided in the
following figure.

Pre-Assessment Preparation

Area-Specific Focus
Anticipated Value by Data Life-Cycle Area

Specify and Standardize Data

e Advance and standardize asset related data models, including location
referencing, resource allocation, and project design standards.

e Define and implement enterprise metadata and governance programs.

Collect Data

e Streamline collection of asset and project data through standardized tools
and multi-purpose collection programs.

e Capture public opinion and decision-maker values to support cross-asset
and/or cross-program investment prioritization.

Store, Integrate, and Access Data

e Explore cross-functional data integration initiatives and examine enterprise
data and information system solutions.

e Increase internal and external stakeholder access through TAM related data
warehouses and dashboards.

Analyze Data

e Develop advanced, cross-asset resource allocation or multi-objective project
selection systems, processes, or tools.

e Provide enterprise business intelligence and/or analysis solutions meeting
TAM program needs.

Act Informed by Data

e Establish enterprise performance targeting and project prioritization
programs.

e Advance data-driven, project-level design and scoping decisions.

e Improve agency infrastructure and equipment maintenance practices.

14
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2.2 Key Roles and
Responsibilities

This Section highlights key participants
and general process involved in the

efficient, effective use of this Guidebook.

Pre-Assessment Preparation

15
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Key Roles

A diverse set of perspectives are needed to examine current and
desired capabilities and identify targeted improvements.

A cross functional team should be formed and led by a
knowledgeable, trusted, and respected facilitator. Participants
should be selectively targeted for their background, ability to
constructively participate in the focused discussion, and
position to advance the anticipated outcomes of the process.

Recommended participants and their respective responsibilities

are shared below.

Project Sponsor

It is strongly recommended that a
“project sponsor” be identified for any
formal application of this guidance.

The project sponsor should have
decision-making authority, be willing to
be engaged throughout the process,
and share enthusiasm for improving
within the focus area.

The project sponsor should:

Pre-Assessment Preparation

Provide Leadership: Provide
executive or management level
endorsement and support for the
assessment and recommended
improvements.

Select a Facilitator: Appoint an
assessment facilitator to organize,
communicate and manage the
process and detailed activities.

Be a Champion: Engage with
leadership and management to
ensure enthusiasm and cross-
functional participation by
targeted business, information
technology, and support units.

16
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Assessment Facilitator

It is essential that an assessment
facilitator leads and organizes self-
assessment, improvement
identification, and improvement
evaluation activities. A good candidate
for this role is organized, empathetic to
the diverse perspectives of the
participants, and able to command the
attention and respect of the group.

Ideally, this individual should be
knowledgeable about the DOT asset
management program and supporting
data and information systems. The
facilitator should also not have a
particular agenda or bias with respect to
the outcome or conclusions of the
group (their role or perspective would
not be seen as inherently favoring
certain assets or data areas).

The ideal candidate for such arole is a
program or project manager from the
enterprise asset management, business
process improvement, or other such
program. Use a qualified, external
consultant if candidate agency staff are
not able to dedicate the time necessary
to prepare, facilitate, document, and
summarize the results of the process.

Key responsibilities of the assessment
facilitator are:

Pre-Assessment Preparation

1 Assessment Scoping:
e Establish the assessment focus
with the Project Sponsor.

Participant Selection:
e |dentify and engage targeted
participants in the process.

3 Participant Preparation:

e Share context and direction
throughout the process.

e Ensure expectations are clear
and individuals are adequately
prepared to constructively
participate.

4 Group Facilitation:

e Organize meeting attendance
and provide direction to
meeting activities.

e Ensure productive discussion
and full participation.

e Document key meeting
outcomes.

e Provide summary materials for
group review and preparation
in advance of future meetings
or activities.

e Utilize the TAM Data Assistant
to capture group consensus
during assessment,
improvement identification,
and improvement evaluation
activities.
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5 Assessment Leadership:

Capture group consensus on
current and desired state and
selected improvements.
Document supporting contexts
and takeaways from the
assessment meetings.
Delegate action items (e.g.
gaps in understanding that
need to be closed by targeted
participants).

6 Improvement Evaluation
Leadership:

Review practice gaps,
assessment notes, and consider
organizational needs,
challenges, and context.

Ask questions that support
informed discussion of agency
improvement priorities.
Prepare supporting materials
(such as “radar” charts).
Capture group consensus on
improvement challenges,
impact and effort, and priority.
Consider when “reassessment”
is needed to refine the
assessed current or desired
state, or to identify additional
or remove previously selected
improvements.

Pre-Assessment Preparation

7 Results Summary:
e Summarize outcomes for
implementation action.
e Present improvement priorities
for executive endorsement and
action.

8 Implementation Support:

e Work with the project sponsor
and other participants to
advocate for implementation.

e Seek funding opportunities.

e Lead efforts to incorporate
recommendations into the
agency technology, business,
and/or process improvement
plans, initiatives, and actions.

Asset Program Leads

Program leads from within the selected
TAM focus area, or who rely upon the
data and information systems within the
identified data-lifecycle area are critical
participants within the process.

These are typically central office
program management, project
managers, analysts, or engineers who
understand asset management
decision-making needs from a statewide
and policy perspective. These
individuals should also be able to
discuss organizational challenges posed
by substantial data, information system,
or business process change.
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A typical team includes:

e Several such individuals, spanning
key asset and/or program areas.

e At least one Program Lead who is
able to share executive management
perspectives.

Field Asset Management Leads
District asset managers, engineers, or
maintenance supervisors who are
involved in day-to-day field asset
management decision-making and
execution. These staff must share the
practical realities, challenges, priorities,
and constraints of field asset
management staff.

A typical team should include several of
these individuals with differing
perspectives. A district management
perspective is necessary, as well as
project-level decision-making and
boots-on-the-ground field perspectives.

Information Technology (IT)
Management and Staff

Key IT staff, particularly those who have
an understanding of existing
technologies, applications, and priorities
within the targeted area. This may
include IT relationship managers (those
engaged with or integrated with key
business units or applications), system
administrators, project managers, or
business or technical analysts.

IT staff should be prepared to share
data, technology, or application related

Pre-Assessment Preparation

context and perspective as business
needs or capabilities are discussed.
These individuals should identify
technology solutions from other agency
business functions which may be useful
to the TAM program.

During improvement evaluation, IT staff
should share the technical process,
challenges, and constraints anticipated
when delivering IT solutions.

Data Life-Cycle Area Subject
Matter Experts

As appropriate to the asset program, or
when focusing on specific data life-cycle
areas, other key perspectives should be
represented. For example:

e Specify and Standardize Data:
Computer aided design and drafting
(CADD) and location referencing
system (LRS) managers and technical
experts, metadata and governance
leadership or staff.

e Collect Data: Statewide data
collection (e.g. LiDAR or image-
based vehicle collection), geographic
information system (GIS) program,
and/or mobile data collection
program managers.

e Store, Integrate, and Access Data:
Data warehouse and GIS program
managers and technical experts,
business, data and/or enterprise
architecture staff.
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e Analyze Data: Business intelligence,
data analysis/science program
managers or staff.

e Act Informed by Data: Performance
management or performance
dashboard staff, capital, operations,
and maintenance program
budgeting, and/or field project and
construction managers.

Pre-Assessment Preparation
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Recommended Preparation

This Section outlines the recommended process for guidebook
use and identifies keys to success. Detailed instructions are

provided in Appendix H.

Process Overview
Full, formal use of this guidance includes
the following activities:

1. Initial Scoping

2. Participant Engagement
3. Process Kickoff Meeting
4

. Self-Assessment and Improvement
Identification Meetings

Ul

. Improvement Evaluation Meetings

6. Outcome Summary and
Communication

7. Implementation Support

These activities are led by the
assessment facilitator, though initial
scoping should also involve the
leadership of a project sponsor.

Keys to Successful Use
Facilitator preparation, participant
engagement, and use of the TAM Data
Assistant are strongly recommended.

o Facilitator Preparation: an active,
prepared assessment facilitator is

Pre-Assessment Preparation

essential. Appendix H provides a
detailed walk through of each
activity in the process, sharing
anticipated outcomes, detailed
facilitator instructions, digital tool
uses and supporting materials (such
as sample meeting agendas or
participant engagement materials).

Participant Engagement: a small,
cross-functional group of
knowledgeable and engaged
individuals is needed to share
perspectives on existing TAM
processes, related data and
information systems, and potential
improvements.

TAM Data Assistant Use: an online,
supporting digital tool is available.
This tool provides a streamlined
workflow to create assessments,
benchmark performance, select,
evaluate, prioritize improvements,
and summarize and communicate
outcomes. Appendix I provides a
detailed user quick reference guide.
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TAM Data Assistant

The companion digital tool is available online, through the AASHTO TAM Portal, at:
www.dataassessment.tam-portal.com.

\ 7
| =

Welcome to the

TAM Data Assistant

Welcome,

practices and improve use of data and information for TAM.

The TAM Data Assistant is designed to help transportation professionals assess their utilization of data and
information systems in suppart of its transpartation asset managemeant (TAM) program.

In conjunction with the NCHRP 08-115 Guidebook, this tool provides a structured approach to assess current TAM

| S — Il

View All Your Assessments

The agency has nat defined any consistent definitions or methodologies
for tracking inventory information fer a given asset or asset type.

The agency has defined the "asset’, documented how this ssset’s
inventory should be tracked (e.g. medeling vs. true inventory] and defined
the genaral form for inventory data {e.g. asset points, lines, or polygons, or
roadway segments, general asset counts).

The agency has established an asset breakdown structure for the asset,
defining various asset subtypes and components, Clear and
comprehensive criteria for evaluating these assets into these sub-types.
and identifying various components are established.

The agency has identified a minimum set of standard inventary attributes
to ke storad for the asset (e.g. unique identifier, lecation, install date, asset
subtype, size/measure). Requirad, recommended, and optienal data
elements are identified. Desired extent of collection s established.

The agency has defined a detailed asset information model that supports
directintegration with project and maintenance information, contracts
and/or design files,

Create and customize assessments of your
TAM programs.

Benchmark current practices and desired

state for 51 individual elements.

Define the “asset” and determine how
the asset inventory should be recorded
to suppart currentidesired practice.

Coordinate with field and office staff
to identity current inventory Sata
collection practices and standards.

Develop the "asset breskdonn
SITUCIUNE”, providing clear criteria for
iddentifying various assel "sub-lypes”
and "components'.

Selected |

Evaluate existing invertery standards
o idenify gaps or incarsistencies in
current standards for improvement.

Sort and Display A N

Specify detailed inventory data
elements for each asset, sub-type. and
camponent. Set required,
recammended, and optional iventary
data.

Specify minimum levels of inventory
data coverage to meet decision-
making, communication, and raporting
needs,

Selocred

Cocument a detailed asset information
mmodel facllitating direct imtegraticn of
assetinventory with maintenance work
orders and project fies,

Assessment Stats:

#of Selected Improvements: 2
4 of Custom Improvements: 0

Display 10 Improvements Parpagy] | Evaluate Selected Improvements
Sort Impravements By Develop tha “asset breakeown structure’, providing 5l Challenges Priority
. clear criteria for identifying various asset "sub-types” 5 =) 0 ¢
and "cempanents”. 2z Medium =
' E3 @ ¢ o
= Time # Coordination
Filter " Ho Resources O Change
. Expertise o Other
Areas v - 'E"J‘E:'r“ e
Expand Notes v
Challenges v
ge Al.a Asset Inventory Data Model Current. Desired
— Level Level

Priority M
Effort A

spedify minimum levels of inventory data caverage to L Challenges Priarity
Impact v meet decision-making, communication, and reporting. &

needs. a: High

£
Scared v - Time | Coordination
Resources O Change
Hidden Improvements v Fxpertise 1 Other
Default Expand Notes ¥

Showing 2 Improvements

2 Total Selected Improvements -

Select from candidate improvements to address identified practice gaps. Prioritize
selected improvement based on implementation impact, effort, and challenges.

Pre-Assessment Preparation
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Summarize and Communicate Outcomes

— Current Level
— Desired Level
Ui Bl 1d 5| mprovements: Improvements: Improvements:
2.b Inventory, T 3 1 1
Condition, &
2¢ Performance
1b ©E
(U S Improvements: Improvements: Improvements:
QT
3.a E ® 1 0 1
Resource £=
Allocation & 1a
Prioritization
3b
=  Improvements: Improvements:
o E 1 1
Metadat Low Medium High
58 5b Governance Eﬁort
Define a detailed project information model that contains detailed asset attribution Challenges
5} Improvesmenﬁ: \mpruvezments: Impmv:memsz needed for asset management. « Time
T - . + Coordinati
Priority: High oordination
——
O E
@® 3 Improvements: Improvements: Improvements:
g— 3 1 0 0
£= Evaluate other assets and project types, identifying where these impact the asset. Challenges
Update these treatment and work data models to capture information needed for « Time
the assessed asset. = Resources
« Expertise
g Improvements: Improvements: Improvements: Priority: Medium e
- 1 1 1
Re-evaluate this Improvement
Low Medium High
Effort Augment standard operating procedures to include detailed responsibilities and Challenges
instructions for asset data updates required due to work accomplishment. « Resources
PR, » Expertise
Priority: High « Coordination
+ Change
Re-evaluate this Improvement

Export summary communication materials, directly from the tool. Use these for
communicating to executives and to advocate for implementation priorities.
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3. Self-Assessment
and Improvement
Identification

This chapter provides detailed supporting
materials for assessment and
improvement identification.

This content is organized around the five
Areas of the data life-cycle.

Agencies are encouraged to limit the
scope of the assessment to a single asset
class — or to 1-2 data life-cycle areas for
multiple assets. This approach will ensure
that the process doesn’t pose an undue
burden on participants — while providing a
substantive look at a specific area of
interest.
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3.1 Self-Assessment
Framework and

Materials Overview

This section details the technical
framework used to organize the
assessment and improvement
identification materials, and provides Area-
and Section-specific materials to support
the assessment process.
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Detailed Technical Framework

Specify and

The technical framework is developed
around the data life-cycle, which for

the purposes of this guidance is ,
broken down into five (5) Areas. n \
Each data life-cycle area is further \J

organized into several Sections and

their individual Elements. Store,
Integrate, and

Standardize

Access

- : Figure 3-1. Guidance F K
Area A: Specify and Standardize Data gure uidance Framewor

This Area supports the understanding of the needs and full costs of asset inventory,
condition and performance, treatment, and work history data. This Area also addresses
the documentation of data meaning, derivation, and quality, and the establishment of
governance structures and processes and associated stewardship roles and
responsibilities.

This Area is subdivided into fifteen individual elements, grouped into five associated
sections:

e Section A.1 — Inventory Condition and Performance Standards
e Section A.2 —Treatment and Work Standards

e Section A.3 —Resource Allocation and Prioritization Standards
e Section A.4 — Metadata Standards

e Section A.5 — Governance

Area B: Collect Data

This Area explores TAM related data collection processes and practices, tools and
technologies, and quality as delivered with respect to existing data standards.
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This Area is subdivided into eleven individual elements, which are grouped into four
associated sections:

e Section B.1 — Inventory Condition and Performance Collection
e Section B.2 — Project Information Collection
e Section B.3 —Maintenance Information Collection

e Section B.4 — Priority Criteria and Values Collection

Area C: Store, Integrate, and Access Data

This Area addresses data availability across the enterprise and the elimination of
redundant and duplicative data.

Specific asset life-cycle process areas, as well as external data and process areas, are
identified for data standardization and integration in order to streamline business
processes and improve decision-making.

This Area is subdivided into fourteen individual elements, which are grouped into four
associated sections:

e Section C.1 — Databases
e Section C.2 — Asset Life-Cycle Data Integration Workflows
e Section C.3 — Other Data Integration Workflows

e Section C.4 — Data Access

Area D: Analyze Data

This Area examines decision-support tools, techniques, and practices that facilitate
development of actionable information and insights to support decision-making.

This Area is subdivided into five individual elements, which are grouped into two
associated sections:

e Section D.1 — Data Exploration, Reporting and Visualization

e Section D.2 — Modelling

Area E: Act Informed by Data

This Area covers data informed TAM practices, exploring asset life-cycle management
through resource allocation and prioritization, project planning, scoping, and design,
and maintenance decision-making.
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This Area is subdivided into six individual elements, which are grouped into three
associated sections:

e Section E.1 — Resource Allocation and Prioritization
e Section E.2 — Project Planning, Scoping and Design

e Section E.3 — Maintenance

Detailed Data Life-Cycle Framework

Figure 3-2 provides a representation of the complete data life-cycle framework,
comprised of 5 Areas, 18 Sections, and 51 Elements.

This Chapter shares supporting guidance and context for each Area and Section within
this framework, to supplement and support detailed element-level practice benchmarks
and potential improvement recommendations.
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A. Specify and Standardize

A1 Inventory, |A.la Asset Inventory Data Model B.1Inventory, |B.La Inventory, Condition, & (.1 Databases [C.1.a Efficient Storage D.1 Data D.1.a  Analysis Environment
Condition and Condition, and Performance Coverage Exploration,
Performance |A.1b Asset Condition and/or Performance |B.Lb Inventory, Condition, & C.1b Database Linkages Reporting, and |D.1.b  Analysis Practices
Standards Performance Data Model Collection Performance Automation Visualization
A.lc Design Model Standards B.1c Inventory, Condition, & C.1c Document Linkages D.1.c  Analysis Tools
Performance Quality
A.ld Location Referencing B.2 Project B.2.a  Project Information Coverage C.1.d Data Storage Capacity ID.2 Modeling |D.2.a Asset Performance Prediction
Information
A2 A2.a  Treatment and Work Data Collection B.2.b  Project Information C.2 Asset Life- [C.2.a  Asset Management Data to D.2.b  Optimization / Prioritization
Treatments Model Automation Cycle Data Project or Work Order
and Work A.2.b  Treatment and Work Location B.2.c  Project Information Quality Integration C.2.b  Project Planning to Project
Standards Referencing Workflows Development
A.2.c  Process Documentation and B.3 B.3.a Maintenance Information C.2.c  Project Development to
Management Maintenance Coverage Project Delivery
A.3 Resource |A.3.a Prioritization Factors Information B.3.b Maintenance Information C.2.d Project Delivery to Asset
Allocation and Collection Automation Management Data
Prioritization |A.3.b  Analysis Parameters B.3.c Maintenance Information E.1Resource |E.1a Performance Targeting
Quality Allocation and
A.d Metadata |A.4.a Data Dictionary Standards and | |B.4 Priority B.4a Public Perception C.3 Other Data [C.3.a  Revenue, Budget, and Prioritization |E.1b  Project Prioritization
Guidelines Criteria and |Integration Expenditure Data
A4b Dataset Metadata Standards Values B.4.b  Decision Maker Values Workflows C.3.b  Demand and/or Utilization E.2 Project E.2.a  Data-Driven Project Planning
and Guidelines Collection Data Planning, and Scoping
A5 A.5.a  Data Stewardship C.3.c  Environmental Data Scoping,and [E.2.b  Data-Driven Project Design
Governance Design
A.5.b Data Standards & Guidelines C.4 Data C.4.a  Field Access to Data E3 E.3.a Infrastructure Maintenance
Development / Adoption Access Maintenance
Processes C.4b  Public Access to Data E.3.b  Equipment Maintenance
A.5.c  Data Collection Approval / C.4c  Access Security
Coordination Practices
A.5.d  Change Control {Systems and
Data) Processes
Figure 3-2: The Complete Data Life-Cycle Framework
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Assessment and Improvement
Identification

The TAM Data Assistant includes descriptions of each
assessment element, practice benchmarks, and associated
improvements. Printable versions of these descriptions are
included in the form of Element-Level Response Templates
in Appendices A-E. Assessment participants can use these
to become familiar with the material before using the tool
in a group setting.

Prior to completing an assessment, participants are
encouraged to review the Area- and Section-specific
guidance materials that follow. These materials provide
context and examples that will help participants to
understand the benchmark levels and their associated
improvements

Evaluate the current and desired state Review the element-level

of agency practice against element-level response templates in Appendix
practice benchmarks and select from A-E to familiarize yourself with the
potential improvements to close material. You only need to look at
identified gaps. those Areas/Sections that have

. been selected as relevant to your
Completing the Assessment

) assessment.
The following steps are recommended
for individuals completing the p) Read the guidance material for
assessment: your selected Areas/Sections that

follow in this chapter. This
material will help you to
understand the scope of each
portion of the assessment.
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3 Work through the assessment
prior to getting together with your
team, either using the templates
in Appendix A-E, or in the tool.
This will allow you to think
through the material in advance.

4 Share your results at group
assessment sessions and listen to
what others have to say. Work
towards a set of consensus results
to characterize your current
practice levels, your desired
practice levels, and the
improvements to be considered.

Understanding Benchmark Levels
You will be selecting a level from 0 to 4
for each of the assessment elements —

first to represent your agency’s current
practice, and second, to represent your
agency’s target level.

The general meaning of each
benchmark level is described to the
right. However, keep in mind that each
assessment element has a tailored set
of level descriptions.

Selecting Target Levels

Don’t assume that your target should be
the highest possible level (4) for all of
the assessment elements. You may
currently be at a level 0 for an element
because there is no particular benefit to
advancing in that area. For example, it
may not be cost-effective to collect data

or do sophisticated analysis for an asset
that has a very short life cycle and
accounts for a small portion of your
agency’s budget.

Keep in mind that the levels are defined
in a way that assumes you must pass
through each one —it isn’t possible to
skip levels. This means that often the
most reasonable target (if you want to
advance) is the next level up from
where you currently are. It is helpful to
use a standard timeframe (e.g. 2-3
years) when setting target levels. The
target level should be one that (1) is
beneficial for your agency to reach and
(2) one that is realistic to achieve within
the target timeframe.

Benchmark Levels
General Practice Level Descriptions

O Non-Existent: The DOT does not have any significant

practices within this aspect of their business.

1 Initial Steps: DOT practices are found, however
these are characterized by ad-hoc or informal
application and are not likely to be endorsed by
management.

2 Incremental Improvement: The DOT is beginning to

see formalization of the processes and structures
within this aspect of their business.

3 Advanced Practice: The DOT is performing at a level

at or above the standard of their peers.

4 Top Performing: The DOT is a leading example of
practice amongst their peers.
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Selecting candidate
Improvements

Candidate improvements are suggested
for each benchmark level. These
improvements are designed to move
your agency from its current level to the
next level up.

Keep in mind that not all of these
candidate improvements will be
appropriate for your agency. You should
feel free to tailor them to your situation
— or create new candidate
improvements that would help your
agency advance from your current level
to the next level up.

Area and Section Guidance

The following pages provide guidance
for each assessment Area and Section.
You can use this guidance to:

e Understand the definition and
scope of each assessment Area
and Section;

e Understand some of the issues
and key decisions to be made
when considering improvements
related to each Section; and

e Review conceptual examples of
agency practice relevant to the
Section.

Response Templates

Appendices A thru E provide paper
response templates that can be used to
complete self-assessment and

improvement identification
independently of the TAM Data
Assistant digital tool. This is not
recommended for full application of the
guidebook, however it can be useful for
individual preparation in advance of
group self-assessment discussion.
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Area B — Collect
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Area C - Store,
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Appendix C
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Area A - Specify and
Standardize Data

Establish asset, treatment, and work data standards,
standard prioritization factors, metadata standards,
and comprehensive governance programs.

Area Overview

The Specify and Standardize Data Area includes five distinct Sections:

A.l

A.2
A.3
A.4
A.5

Inventory, Condition, and Performance Standards: Asset inventory,
condition, and performance data models, as well as supporting design and
location referencing standards.

Treatments and Work Standards: Asset treatment and work data models,
as well as the supporting design and location referencing standards.

Resource Allocation and Prioritization: Definition of standardized
prioritization factors and analysis parameters.

Metadata: Data set-level and data element (data dictionary) metadata
standards and guidelines.

Governance: Roles, responsibilities and processes for adoption of data
standards and guidelines, data change control, and data collection
approval and coordination practices.

Improvements in this Area aim at specifying data requirements to align with agency
business needs, standardizing data models so that information from different systems
can be integrated and aggregated for analysis and reporting, and formalizing roles and
processes to ensure alignment and coordination across different stakeholders.
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A.1 Inventory, Condition, and
Performance Data Standards

Credible, reliable data begins with well-

defined and understood standards.

Inventory, condition, and performance data

are the most important components of a

data-informed TAM program.

Location referencing and design standards

are also essential to support integration
across life-cycle systems and with other

data (such as roadway use, or
environmental data).

Required, Recommended, and Optional
Data Attributes

Establish clear data requirements by
documenting comprehensive inventory,
condition, and performance data models.
Gather input from key stakeholders to ensure
models meet business needs and are practical
to collect and maintain.

Clearly identify required, recommended, and
optional data attributes. Required and
recommend fields should be feasible to collect
and maintain; optional fields may only be
collected under specific circumstances. Data
that cannot be reliably collected or maintained
should be excluded from the data model.

A. Specify and Standardize Data
A.2 Treatments and Work
A.3 Resource Allocation and Prioritization
A.4 Metadata
A.5 Governance
Collect Data
Store, Integrate, and Access Data
. Analyze Data
Act Informed by Data

mo O ®

Required
* & & @& »

Asset ID — a shared unique identifier for the asset N
Location — spatial, linear referencing

Asset Categories — a specific grouping of the asset

Key Condition/Performance Attributes — as appropriate
Administrative Information — collection method and date

J

N/

Recommended
[ ]

Supporting Condition/Performance Attributes — such as )
drainage or bleeding issues on a pavement

Component Inventory — such as controller models for a
traffic signal or guardrail blockout material types

Field Priority — field identified priorities for investment )

N/

Optional

-

Detailed Inventory or Assessment Notes — captures unique\
circumstances, context, and one-off conditions

Detailed Component Information — installation dates of
individual components

Attachments — providing detailed supporting documents

J

Figure 3-3. Examples of Required, Recommended, and Optional
Asset Inventory, Condition, or Performance Data Attributes

Self-Assessment and Improvement Identification Context and Support
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Minimum Data Coverage

Examine asset and performance management
decision-making needs to establish clear
requirements for where, when and how often
asset inventory, condition, and/or
performance data will be collected.

In some cases, complete network-wide
collection may not be needed or may not be
practical given resource constraints. In these
situations, collection can be limited to what
can be collected and maintained in a timely,
cost-effective manner —and targeted to what
is most valuable to decision-makers.

Important Terminology

The following terms are used within this
Section.

Data Attribute:

A specific piece of the data model,
describing a data entity. A data element
contains a specific fact important to the
business (e.g. Bridge ID, Sign Type,
Pavement Roughness, or Install Date).

Asset Breakdown Structure:

A hierarchical model of the agency’s
assets, with high level categories (such
as “traffic assets” and sub-categories
(such as “traffic signals”).

Location Referencing System:

A set of data and procedures for
managing locations of geographic
objects using one or more methods for
specifying location. For TAM this often
includes a linear referencing system that

Conceptual Examples
Targeted Data Coverage based on Asset Life-Cycle
Considerations

Streamlining Pavement Marking Performance Data Collection

Certain pavement marking materials have a service life of less than
1 year. An annual retro-reflectivity performance data collection
adds little value where these markings are used, therefore these
can be excluded from collection.

Network-Level Data Collection Requirements

Focusing Network-Level Collection

Maintaining network-level data collection to meet detailed
project-level design requirements is not generally cost-effective —
data do not stay accurate due to changing field conditions as well
as maintenance and project work. Focus statewide collection on
meeting requirements for network-level use cases (such as
performance management, needs analysis, investment
prioritization).

specifies location as the distance along
the roadway from a reference point o
(such as a county boundary or )
intersection). .

) y Associated
Component Breakdown:

P w Response
Models that divide complex assets into Templates
individual parts of the larger whole,
such as dividing a bridge into the deck,
superstructure, and substructure. Appendix A

. A.l.a - Asset

Asset Information Model: Inventory Data
As defined by Building Information Model
Modeling (BIM) standards (ISO 19650), a A.1.b - Asset
model that compiles the data and Condition and/or
. . . Performance Data
information related to or required for

Model
the operation of an asset.

A.1.c — Design

Model Standards

A.1.d — Location
Referencing
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A.2 Treatments and Work Data

Standards

Standardized data on asset treatments and
work allows agencies to coordinate
improvement planning across funding
programs, understand asset maintenance
and rehabilitation costs, compile a unified

A. Specify and Standardize Data
A.1 Inventory, Condition, and Performance
A.3 Resource Allocation and Prioritization
A.4 Metadata
A.5 Governance

work history for an asset and build B. Collect Data
. C. Store, Int te, and A Dat
meaningful models of the performance of ore, T7eBTate, and Access Tata
) D. Analyze Data
different treatments. E. Act Informed by Data
Required, Recommended, and
Optional Data Elements g . Asset ID — a shared unique identifier for the asset )
) ) T e Location — spatial, linear referencing
Required and recommend fields should S e Treatment [ Activity ID— a unique identify of work type
be feasible to collect and maintain; 5 . Key Work Attributes — e.g. pavement material layer info

optional fields may only be collected

Administrative Information — collection method and date

hYZ

Recommended
[ ]

under specific circumstances. Data that
cannot be reliably collected or
maintained should be excluded from the
data model elements.

J
Project ID / Description— When completed through a )
project, unique identifiers of that work
Component / Material Information— detailed component
or material information (e.g. job mix ID for paving material)
Field Adjustments— updates made impacting planned work

J

-
Minimum Data Coverage [ e
Examine asset management decision- Tg' .
making needs to establish clear "
requirements to what extent treatment \\ =

Detailed Inspection Notes— captures unique circu mstances,\
context, and one-off conditions

Updated Condition Information— specific condition, or
performance status after work completion

Attachments — providing detailed supporting documents

)

or work history data attributes will be
collected (e.g. Interstate work history
may be required, while other work may
not be captured).

Self-Assessment and Improvement Identification Context and Support
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Balance the cost of tracking treatment
information against the value it will add
to decision making. For example, it may
be costly to record itemized, location-
specific information about certain minor
or routine maintenance activities, if
they can be tracked in a more
aggregated manner and provide the
needed information.

Location-Based, Asset-Based and
Other Work Tracking Mechanisms
Asset treatment and work can be captured
by work location (e.g. paving on particular
route between specific mile points) or
against the asset inventory (e.g.
rehabilitation of a specific bridge). In some
cases, geographic or organizational-level
(e.g. county-wide summary) or contract or
project-level information is sufficient. For
each work type, consider and incorporate
the necessary level of granularity for
tracking into the data model and collection
requirements.

Important Terminology

The following terms are used within this
Section.

Work Accomplishments:

The type and quantity of completed
work on assets (e.g. inspections, repairs,
or replacements); may include other
information such as date completed,
whether the work was performed by
state forces or contract, resources used,
and cost.

Conceptual Examples
Targeted Data Collection for Minor/Routine Work

Streamlined Guardrail Damage Repair Treatment Data Collection

When spot repairs to the guardrail rail sections do not impact the
overall guardrail system length, configuration, product type, or
functional condition, detailed work or project information may
not be necessary for asset management purposes. This can be
reflected in the data model and requirements.

Confirmation of As-Built Data

Pavement Maintenance Treatment History

Planned paving activities may be subject to field adjustment —
project limits may be shortened or extended, paving sections
added or removed, or treatment material types or thickness may
be modified based on prevailing field conditions or available
funding. For certain activities, it may only be necessary to reflect
adjustments to the work location (where treatment details are
unlikely to change — e.g. patching). In other cases, detailed
treatment information may need to be captured in the field (to
ensure accuracy of critical information, such as material types and
thicknesses). Consider these circumstances when establishing
detailed field data collection data models and requirements.

Data Exchange Protocol: 9
Standard rules for data transfer Associated
between project design, delivery, and Response
asset life-cycle management systems Templates
and/or process participants.

Appendix A

Project Information Model:

As defined by the ISO 19650 standard, a
model developed during project design

A.2.a - Treatment

and Work Data
Model

and construction that begins as a design
intent model, and then evolves to be a
virtual construction model. Referencing

A.2.c — Design

Model Standards
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A.3 Resource Allocation and
Prioritization

Standardized prioritization factors and

analysis parameters are critical to support A. Specify and Standardize Data

. .. A.1 Inventory, Condition, and Performance
high-level asset management decision-

. . A.2 Treatments and Work
makmg and resource allocation. A.3 Resource Allocation and Prioritization
A.4 Metadata

When standardized across the agency RE EEUETTENGE
asset portfolio, these support alignment of | 2 Collectbata
. P ’ PP ) g . C. Store, Integrate, and Access Data
investments with the agency mission, D. Analyze Data
goals, and objectives and transparency in E. Act Informed by Data
decision-making.
Alignment with Planning decisions. Example prioritization factors
TAM resource allocation prioritization are shared on the following page.

factors and analysis parameters should Analysis Parameters

reflect the organizational goals,

Typical analysis parameters include:
objectives, and priorities established in P y>I5p

the agency long range transportation Analysis Horizon: Establish the base and

plans, state transportation future years for the analysis.

improvement plans, transportation

asset management plans, and other Network or Inventory: Identify the

similar or related documents. Through included/excluded subsets of the asset

alignment with planning, TAM can inventory or agency network.

effectively communicate program value, Available Funding: Document current

priorities, and needs, to better compete and/or projected funding constraints.

for limited agency funds.
Minimum or Desired State: Set

Typical Prioritization Factors minimum or desired condition or

There are any number of ways a DOT performance levels that must be
might prioritize asset or investment
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delivered by an optimized TAM
investment strategy.

Treatment Benefits and Costs:
Quantify eligible investment types,
their impact on asset condition,
performance, or other metrics
included in the analysis, and their
associated cost.

Asset Deterioration Models:
Model the impact of the lack of
investment to asset condition,
performance, or other metrics.

Important Terminology

The following terms are used
within this Section.

Cross Asset Metrics:

Metrics allowing for measurement
and comparison of outcomes
across asset programs, typically
established based on the agency
goals and performance objectives.
Examples can include benefit,
value, need backlog, safety,
operational performance, etc.

Investment Prioritization Factors:

Factors allowing individual projects or other asset management investment
opportunities to be evaluated against program goals or performance objectives for
purposes of investment optimization or prioritization (see examples above).

Analysis Parameters:

Key inputs to agency asset management or investment optimization analysis, such as
asset deterioration rates, treatment condition reset values, treatment unit costs, or

analysis time horizons.

Conceptual Examples
TAM Investment Prioritization Factors

Asset Tiers

Group assets into management tiers to support cross-asset prioritization. For
example, Bridge, Pavement, and ITS assets may be prioritized over other
assets.

Roadway Classification

DOTs commonly prioritize maintenance or replacement of assets on Interstate
or higher functional class roadways over roadways with lower classifications.

Asset Classification

Examine asset sub-types or classifications to identify investment priorities.
For example, 4-bolt cantilever structures may be prioritized for maintenance
or inspection over other types of structures due to safety concerns.

Asset Condition, Performance, or Known Deficiencies

Prioritize investment in assets within certain condition or performance levels.
For example, traffic signals which are operating inefficiently may be prioritized
for retiming, component repair or replacement, or even for a full rebuild.

Asset Usage or Risk-Based Factors

High use or risk assets are often prioritized TAM investment. For example,
bridges with long detour lengths, or use of roadway departure crash rates to

prioritize roadside safety hardware investment.

Associated
Response
Templates

Appendix A

A.3.a-
Prioritization
Factors

A.3.b — Analysis
Parameters
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A.4 Metadata

Standard formats and processes for

documenting data element definitions and A. Specify and Standardize Data

calculations, as well as dataset level A.1 Inventory, Condition, and Performance
information, ensure that data are well A.2 Treatments and Work
understood and useful to TAM staff, IT A.3 Resource Allocation and Prioritization

A.4 Metadata

A.5 Governance
Collect Data
Store, Integrate, and Access Data
Analyze Data
Act Informed by Data

staff, and data users.

Accurate, accessible metadata enables
users to identify data sources and

RSN QR

elements available across the enterprise
and understand their limitations.

Metadata Upkeep

Metadata upkeep is often a challenge for an agency. Ensure that appropriate
procedures, roles, and responsibilities are in place for adding, changing, or deleting
metadata items. Additionally, consider what metdata data management tools (such as a
web-based metadata repository) are needed to ensure efficiency in recording and
sharing.

Data Dictionary Standards

When establishing standards for data dictionary metadata, consider available
national/international standards (e.g. ISO 19115 and other supplemental IS191** series
standards) and the following standardized attribution:

Application, System, Table, and Field Description: a meaningful description of
Names: unique name and/or identifier the documented field or data element.
of the associated IT application, specific . ) ) )

table, and associated field associated Required: is the field a required entry?

with the data dictionary entry.
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Field Type and Requirements: capture
information relating to the nature of the
information being stored in the field,
such as the field type, length, precision,
or acceptable values.

ID / Key / Uniqueness: capture if the
field a primary or foreign key, or
otherwise required to be unique.

Dataset or Database Level Standards

Confidentiality/Sensitivity: classify the
potential confidentiality or sensitivity of
the field (for example, if it contains
personally identifiable information).

Usage: document any particular context
or limits to the use of the data in the
field.

Associated Business Terms: identify
what business terms or concepts are
represented by the field.

When establishing standards for dataset level metadata, consider the following

standardized attribution:

Application or System Name: a unique
name and/or identifier of the IT
application or system or that which is
associated with the dataset.

Owner/Steward: a business point of

Security/Sensitivity: categorize the
security or sensitivity level of the
dataset or system.

Acceptable Uses: document the
acceptable uses of the system or

contact or subject matter expert. dataset.
Creation/Update Dates: the date when o
the dataset was last created or updated. o
Important Terminology Associated
The following terms are used within the assessment and improvement identification Response
materials associated with this Section. Templates
Metadata: Data providing information . A listi i .
p o g . Data Catalog: A listing of available data Appendix A
about other data. This information can resources complied to facilitate
be technical (e.g. field names and discovery and understanding. Sglclt.iao;;?,ta
forr.nz.j\t.s) or business-oriented (e.g. data Data Dictionary: A table documenting Standards and
definitions). individual data elements in a dataset Guidelines
containing information such as data A.4.b - Dataset
element name, description, and type. Metadata
Standards and
Guidelines

Self-Assessment and Improvement Identification Context and Support 41



Guidebook for Data and Information Systems for Transportation Asset Management
Chapter 3. Self-Assessment and Improvement Identification

A.5 Governance

Formal policies and procedures, oversight
‘n A. Specify and Standardize Data
structures, roles and processes are critical i
A.1 Inventory, Condition, and Performance
for data standards development and A2 Treatments and Work

adoption. A.3 Resource Allocation and Prioritization
A.4 Metadata

Data governance helps to ensure that data

) _ B. Collect Data
collected and malntalned are We" C. store' |ntegrate' and Access Data

understood, used appropriately, and are D. Analyze Data
effectively and efficiently collected and E. Act Informed by Data
leveraged across the enterprise.

Governance of Complex Data-
Informed Business Processes

. . Governance
Implementing or advancing data

informed TAM business processes will Council
increase the amount, complexity, and Enterprise

integration of data collected and

managed by DOTs. Data management Data
challenges will grow as practices Stewards
advance, requiring increased emphasis

on governance to sustain advanced Business Data
practice. Stewards

Data Governance Structure

A commonly used governance structure

consists of an upper-level committee Data Custodians

establishing governance policy and

direction, supported by one or more
lower level committees. These Figure 3-5. Example Data Governance Structure

governance committees establish data
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stewardship roles to
provide accountability for
data within individual
business units, functional
areas and/or data subject
areas.

Data Governance Policy

Adopt policies that
establish data governance
roles and responsibilities,
and ensure data is treated
as an agency asset. Such
policies can define data of
agency-wide interest and
lay the groundwork for data
standardization and other
processes to ensure
coordination across
business units on data
collection and
development.

Important Terminology

Conceptual Examples
Data Governance Roles and Responsibilities

Upper-Level Policy Committee (e.g. Governance Council)

A decision- and policy-making authority, typically reporting directly to high-level
executive management, providing oversight and direction to the enterprise governance
program.

Technical Working Committee (e.g. Enterprise Data Stewards Committee)

Develop governance policy, standards, practices, and guidance, address implementation
issues, and promote adherence within the agency.

Enterprise Data Stewards

Represent enterprise interest in data within a specific subject area, facilitating
coordination and agreement across business units.

Data Stewards

Are accountable for data within a specific business area, working with individual business
owners to ensure data is well managed and providing value to the organization.

Data Custodians

Technical staff responsible for execution of governance and data management activities
by supporting direct entry, quality control, and maintenance of data under the direction

of the data steward.

The following terms are used within this Section. ™

Data Governance:

The accountability for the management of an organization’s data assets to

Associated
Response Templates

achieve its business purposes and compliance with any relevant legislation,

regulation, and business practice.

Data Stewardship:

The formal, specifically assigned and entrusted accountability for business
(as opposed to information technology) responsibilities ensuring effective

Appendix A
A.5.a — Data Stewardship

A.5.b — Data Standards &
Guidelines Dev / Adoption
Processes

control and use of data and information assets.

A.5.c — Data Collection Approval
/ Coordination Processes

A.5.d — Change Control
(Systems and Data) Processes
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Community of Interest:

A group of stakeholders with a common interest in a type of data or other
topic area. In contrast to a Community of Practice — where members have
similar job functions, Community of Interest members may come from
different parts of the organization and have different goals.

Change Management or Change Control:

Processes in place to review, evaluate, and coordinate changes to data
products, applications, and systems to minimize impacts to users and
reduce any change-related errors.

Self-Assessment and Improvement Identification Context and
Support
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Area B — Collect Data

Collection of asset inventory, condition and
performance, treatment and work history, and
external decision-maker and public perception
in a manner that can be incorporated into DOT
TAM programs.

General Area Overview

The Collect Data Area is organized into four distinct Sections:

B 1 Inventory, Condition, and Performance Collection: Collection of asset
. inventory, condition, and performance data - with specific consideration of
coverage, automation, and quality.

B 2 Project Information: Collection of project work accomplishments to update
. asset inventory and maintain work history for specific assets - with focus on
collection coverage, automation, and quality.

B 3 Maintenance Information: Collection of maintenance work
. accomplishments to update asset inventory and maintain work history for
specific assets - with focus on collection coverage, automation, and quality.

B 4 Priority Criteria and Values: Capture of public perception and decision-
. maker values to help guide DOT TAM decision-making.

Improvements in this Area are aimed at advancing methods for collecting and assuring
the quality of key data supporting TAM analysis, reporting, and decision-making,
Improvements may include deployment of innovative technology solutions, as well as
improved quality control and assurance techniques and streamlined business
processes.

Self-Assessment and Improvement Identification Context and Support 45



Guidebook for Data and Information Systems for Transportation Asset Management

Chapter 3. Self-Assessment and Improvement Identification

B.1 Inventory, Condition, and
Performance Collection

Understanding asset inventory, condition

A. Specify and Standardize Data

and performance is fundamental to TAM. B. Collect Data

Data collection activities must be planned

to ensure that the right data are gathered —
with sufficient quality to support decision

B.2 Project Information
B.3 Maintenance Information
B.4 Priority Criteria and Values

making. Data collection is costly SO C. Store, Integrate, and Access Data
agencies must carefully manage scope 2 Cellds i)

and work to achieve efficiencies.

Data Collection Program Review

Most DOTs have programs in place for
collecting inventory, condition, and
performance data. However, needs and
requirements change over time, as
technology advances and new data
sources create opportunities to improve
efficiencies.

Therefore, periodic review of data
collection programs across assets is
helpful to determine if adjustments are
warranted. Key questions include:

e What data collection is happening
now and how can those processes
be automated?

e What information is available in
other departments that could be

E. ActInformed by Data

brought into the data collection
program?

Quality Management and
Governance

A comprehensive data quality
management plan (DQMP) enables a
consistent collection process across
assets and departments. The
development of a DQMP can begin with
individual assets and be expanded and
integrated over time.

Governance processes should also be
put into place to ensure that data
collection and quality control measures
remain aligned with business processes
and needs.
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Digital Transformation and
Automation

As asset collection is standardized,
manual and paper processes can be
replaced by digital systems and
automated processes. Agencies
with several disparate collection
and management tools can find
opportunities for consolidation.

Data Sourcing and Collection
Opportunities

Evaluate existing data sources before
developing a new data collection
program. If new collection is needed,
consider whether outsourcing would

be more sustainable than establishing a

new, internal data collection program.

Important Terminology

Conceptual Examples
Network-Level Collection

Mobile LiDAR

Data for multiple asset categories (e.g. pavements, roadside assets,
signage, marking, drainage) can be bulk-captured using mobile LiDAR
vehicles. The data can be processed to extract feature inventory, asset
condition, and detailed asset attribution.

Project-Level Collection

Destructive and Nondestructive Pavement Investigation

Project-level data collection for pavements can be informed by destructive
methods such as drilling/coring rigs or nondestructive deflection testing
via falling weight deflectometers. Ride-quality can be measured using tools
such as a high-speed profiler.

The following terms are used within this Section. o
. v

Data Collection Plan:

An initiative or program planning document that outlines how a data collection program Associated

will be executed and improved to meet identified business needs. This should attempt Response

to make the best use of current resources, leverage capital investment and technology, Templates

and be guided by documented business cases and value for data collection. .
Appendix B

Data Quality Management Plan: B.1.a— Inventory,

A Data Quality Management Plan (DQMP) is a documented management system that Condition, and
Performance

details the quality objectives and controls to be applied during the various phases of

Coverage

asset data collection. Its purpose is to ensure quality in all work processes, products,

and outputs, and to support continuous quality improvement. Management

B.1.b — Inventory,
Condition, and

sponsorship and governance is critical to ensuring the success of the plan. Performance

Automation

B.1.c — Inventory,
Condition, and
Performance
Quality
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B.2 Project Information

Agencies track information about capital
projects from planning through
construction phases. If properly
structured, this information can be

A. Specify and Standardize Data
B. Collect Data
B.1 Inventory, Condition, and Performance

B.2 Project Information

B.3 Maintenance Information

Ieveraged within TAM to update asset B.4 Priority Criteria and Values
inventories and condition projections, and C. Store, Integrate, and Access Data
maintain asset-specific work histories that | D- AnalyzeData

can be used to better understand asset

performance.

Network-Level Tracking

Program level asset investments and
accomplishments may be quantified
from project scoping documentation.
Typically, this information is only useful
for the primary asset in the project and
provides limited activity or asset specific
information. With this level of detail,
project information is useful in
estimating general, network-level
trends and/or impacts to the TAM
program.

Activity-Level Tracking

Project-level asset information is often
extracted from project development
documents (e.g. contract bid tab
information) or project delivery systems
used to track contract payments (e.g.

E. ActInformed by Data

AASHTOWare Project SiteManager).
Information is often not structured in a
manner that can be related to specific
assets, however provides valuable
insight into activity-level investments
and accomplishments within the project
limits.

Asset-Level Tracking

Tracking project activities against
specific project line-items and including
asset information (i.e. Asset ID,
Location, Manufacturer, etc.) allows
asset managers to understand
specifically what assets were impacted
or installed through a project.
Developing a comprehensive work
history for an asset is very valuable to
support detailed TAM decision-making.
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Project Data Template Creation
Developing project delivery templates
that include key assets and standard
asset data naming supports data
extraction and integration.

Legacy Project Data Conversion
Historical projects files contain valuable
asset inventory information.
Programmatic conversion of these files
is an effective means of asset data
collection. Useful technologies include:

e Optical Character Recognition
(OCR) tools are useful for
automated recognition of typed,
handwritten, or printed text within
imagery.

e Text Analytics and Natural Language
Processing (NLP) techniques can be
used to process text into useful data.

Important Terminology

The following terms are used within this Section.

Automated File Validation:

Specific software created for the
purpose of “running” or “processing”
project digital files to validate and
guality assure information located
within.

Project Data Extraction Automation:

Digital project files (whether current or
legacy) contain asset and non-asset
information within.

Conceptual Examples
Legacy Project Data Extraction

Regulatory Signage Extraction

Standard design templates for regulatory signage can include individual
cells or blocks at each sign location and modern design files are
prepared utilizing real local/global coordinate systems. The combination
of consistent nomenclature and geo-positional information allows for
the automatic extraction of signage assets within a project file for
upload to a GIS-based asset management system or asset inventory.

Asset Level Project Information

Regulatory Signage Asset Information

Project information models that include regulatory signage in a
consistent format and with geospatial accuracy enable the automatic
extraction of these items. Additional meta-data applied to these assets
can be extracted alongside the type and location — e.g. installation date,
sign dimensions, sheeting material.

|
Project Data Templates: Associated
Pre-populated project files that include Response
asset types and standard asset Templates
information. Using these templates to
begin projects enables better quality Appendix B

management and consistent delivery of B.2.a — Project

Information
Coverage

asset information.

B.2.b - Project
Information
Automation

B.2.c — Project
Information

Quality
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B.3 Maintenance Information

Capture of standard maintenance work
order and accomplishment information can
provide valuable insights for asset life

cycle planning and maintenance
budgeting.

Digital Work Order Data Collection

Field maintenance forces have a unique
opportunity to capture needed asset
information while on-site. Traditionally,
DOT maintenance programs have been
delivered through manual (often pen
and paper) business processes.
Converting to a digital work order
process or a Computerized Maintenance
Management System can bring
uniformity and efficiencies to these
tasks. It also supports development of a
useful, comprehensive work history.

Mobile Data Collection

Mobile data collection devices and
applications significantly improves the
quality of field collected information.
These tools offer simplified data
collection and share valuable reference
information. Built in GPS and GIS
capabilities support accurate location

B. Collect Data

B.2 Project Information

D. Analyze Data
E. Act Informed by Data

A. Specify and Standardize Data

B.1 Inventory, Condition, and Performance

B.3 Maintenance Information

B.4 Priority Criteria and Values
C. Store, Integrate, and Access Data

against aerial imagery or custom base
maps. Field maintenance information
can also be directly collected against the
asset inventory.

Work Order Automation

Automation of the service request to
work order process dramatically
streamlines maintenance business
processes. As an additional benefit,
these techniques improve the accuracy
and efficiency of work accomplishment
data collection.

More conceptual examples are provided
on the following page.

Self-Assessment and Improvement Identification Context and Support 50

Associated

Response
Templates
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B.3.a-—-
Maintenance
Information
Coverage

B.3.b-
Maintenance
Information
Automation

B.3.c -
Maintenance
Information
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Important Terminology

The following terms are used
within this Section.

Routine Maintenance:

Routine maintenance are
maintenance tasks that are
planned in advance. These can be
recurring or one-off scheduled
preventative care.

Service Request:

Assets requiring repair due to
damage or wear are identified via
a service request. These requests
can originate from inside or
outside an agency.

Computerized Maintenance
Management System:

Computerized maintenance
management system (CMMS) is
software that manages an
organization's maintenance
operations.

Work Order:

Work orders are authorized
maintenance tasks. These can
result from approved service
requests or via planned
preventative or routine
maintenance schedules.

Conceptual Examples
Work Order Management Software

Work Association with Asset and Organizational Structures

Transforming traditional maintenance programs to a centralized Computerized
Maintenance Management System will allow association of maintenance work
accomplishments with organizational, work, and asset hierarchy.

Filter Stalus
—
Form View Assets
ID 032617-001 Logged By Casmmnet MAPENAT 41-98 DLL
Type | Preventive Maintenance bt 1
Department | Stormwater - || =
Group | Maintenance > g,
Actity Description | Clear Debris - | [m
Location LatLong 398820926, -104 992767 :ﬁ
Description
Assigned To: Unassigned 03/26/2017 11:36 PM bt
Project Group: _ Project :
Associate with | -] a1 =]

Automated Work Ordering

A simple example of work order automation is through the use of scheduling
tools to generate recurring work orders for routine maintenance activities.

Details Costs . Tanks Labor

—_—

Favpment | ventory || Recurmnce [ Aascts |

r.—“
Recur by Time Recur by Event Triggers

| Use Tme Based Recuiience

[~ Time Perlod Autlomatic ally Creale
Begn
8:00 AM B 900 AM G 1 v | Dayis .
— Recumence Pattemn
Daiy e Day|0 of every | 0 monthis)
Weekly
® Monthly The| Second ¥ || Sunday v ofevery 1

Yearty maonihis )

— Recumence Range Exclusion Range
Stant - Start: | gapwary v |1
® No end date End January vil
End after: 0 GEC TR 05
End By
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B.4 Priority Criteria and

Values

While many TAM decisions are based on A. Specify and Standardize Data

technical factors such as condition

B. Collect Data
B.1 Inventory, Condition, and Performance

indices, it is important to put processes in B.2 Project Information
place to understand both asset user and B.3 Maintenance Information

decision maker values. These values can

be used to make appropriate use of the

C. Store, Integrate, and Access Data
D. Analyze Data

technical information for decision making. E. Act Informed by Data

Public Perception

The public’s perception, and priorities
for transportation infrastructure is a
critical component to long-term TAM
planning and strategic TAM
prioritization.

Public perception and priority data
collection can begin through ad-hoc
engagement, during individual public
meetings, or with targeted surveys. In
more advanced application, these
techniques should be coordinated and
refined into standardized, continuous
feedback programs.

Valuable tools to public perception data

collection include:

e Focus Groups where small, diverse
groups of people are directly
engaged to gather feedback.

e Surveys and Polling to gather
broader samples of public opinion.

e Social Media Outreach offering two-
way communication with the public
regarding TAM priorities and values.

e Public Meetings to directly engage
interested members of the
community regarding the TAM
program.

Agency Value and Perception

Internal agency perception and
leadership values are additional data
points needed to plan asset
management capital programs. These
requirements can originate from
historical/legacy organizational
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structures as well as from political

) ) ] Conceptual Examples
influences affecting executive . .
] Customer Service and Social Outreach
leadership.

Tying the Public Facing Side to Maintenance

Decision makers should be targeted
using a structured approach. Some
example tools and approaches are:

DOT'’s can utilize their customer service centers to tie feedback
directly into work orders and maintenance functions. Many public

interactions take place on Twitter/Facebook or other Social Media

o Delphi Technique which provides a outlets. Agencies can introduce ways to connect feedback and

maintenance issues into the maintenance and feedback data

structured, interactive approach to i
) collection systems.
build consensus among a panel of

experts. Targeted Focus Group Engagement

¢ Nominal Group Technique which Capital Plan Roadshows

offers a group process for problem

Some agencies may decide to take their capital improvement plan

solving and decision-making, useful
in groups of ranging sizes, but where

and budget on-the-road. Targeting a series of town hall style public
outreach sessions and/or focus groups sessions is an effective

all opinions should be considered. means of obtaining a regionally varied input into a transportation

e Decision Trees to map observations asset management capital program.

and conclusions about

Insights and Value Criteria

Modern decision science and data analytics programs require more than inventories and
conditions to provide long-term value. The information obtained from public and agency
perception surveys provide required context to investment decisions.

Important Terminology

The following terms are used within this Section.

Decision Science:

Quantitative techniques used to inform decision-making by identifying optimal choices
based on available information. Decision science seeks to make plain the scientific issues
and value judgments underlying these decisions, and to identify tradeoffs that might
accompany any particular action or inaction.

Self-Assessment and Improvement Identification Context and Support 53

Associated
Response
Templates

Appendix B

B.4.a — Public
Perception

B.4.b — Decision
Maker Values



Guidebook for Data and Information Systems for Transportation Asset Management
Chapter 3. Self-Assessment and Improvement Identification

Area C — Store, Integrate,
and Access Data

Structuring, integrating and providing access to
data to support TAM operations, management and
reporting needs.

General Area Overview
The Store, Integrate, and Access Data Area is organized into four Sections:

C 1 Databases: Designing TAM databases to support efficient and effective
‘ storage of and access to contained data and documentation.

C 2 Asset Life-Cycle Data Integration Workflows: Efficient exchange of
‘ information across various business processes, tools, and systems involved
in the complete asset life-cycle, from project planning through delivery
and ongoing asset management and operation.

C 3 Other Data Integration Workflows: Efficient exchange of information
‘ between asset management and financial and other supporting business
systems and practices.

C 4 Data Access: Ability of agency field staff and the general public to
‘ efficiently and securely access TAM information.

Improvements in this Area are aimed at managing asset data in an efficient manner
and integrating data across systems supporting different assets and different asset
life-cycle phases and agency business processes.
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C.1 Databases

Making data available across the
enterprise while eliminating redundant

A. Specify and Standardize Data

B. Collect Data

C. Store, Integrate, and Access Data
C.2 Asset Life-Cycle Data Integration Workflows
C.3 Other Data Integration Workflows

information is critical to driving efficiency
and reliability.

Moving from paper based data to fully

integrated databases requires planning
and critical thinking about how and where
data will be stored, and how different

C.4 Data Access
D. Analyze Data
E. Act Informed by Data

databases will be linked to each other.

Data Storage Management

Data retention, backup, and disaster
recovery are essential to the
sustainability of agency asset databases
and the continuity of critical, data-
informed TAM business processes.
Examine and quantify risks and select
tiered data storage solutions that align
with agency risk tolerance and budget.

Conceptual examples of key
components of a disaster recovery plan
are provided on the following page.

Source Systems and Master Data
Identify and designate source systems
for essential agency business
information (such as agency assets,

financials, contracts, or employees).
Create master data from source data to
provide a single source of truth for
reporting. Protect source data integrity
and ensure that changes to source data
are reflected in replicated or derivative
data sets.

Asset Identifiers and Linear
Referencing for Data Linkages

Asset identification and linear
referencing schemes are vital to agency
database integration. New and existing
TAM databases should be structured to
provide these standardized data
linkages. This practice will enable
integration of asset and non asset data
for TAM analysis and decision-making.
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Establishing these data linkages typically

requires programming, however more
and more commercial software tools
are providing end user utilities to help
automate development, decreasing
reliance on specialized skillsets and
staff.

Data Warehousing

Across the enterprise, asset and non-
asset data are commonly stored in
different systems. A data warehouse is
a central repository of integrated data
that supports efficient reporting and
analysis. Data is typically loaded into a
data warehouse through automated
routines that run on a set frequency
based on end user requirements.

Important Terminology
The following terms are used within this
Section.

Linear Referencing System:

A linear referencing system is a method
of spatial referencing the locations of

physical features along a linear element.

The features are described in terms of
measurements from a fixed point, such

as a mile marker or station along a road.

Each feature is located by either a point
(e.g. a signpost) or a line (e.g. a no-
passing zone). A well governed LRS
helps ensure spatial relationships
between assets held in different
databases can be viewed and analyzed.

Conceptual Examples
Components of a Disaster Recovery Plan

Executive Summary

A few pages that cover the most important steps of the plan
and key contacts.

Scope and Purpose

An introduction that describes the purpose of the plan and the
scope for which is covers along with documentation of
authority and approvals and frequency of review and updates
required for the plan.

Roles and Responsibilities

Descriptions of the key roles and responsibilities of each
member of the disaster recovery team and any limitations
based on governance and approval thresholds.

Response Procedures

Documented processes to be initiated and followed including
assessment of the situation, any damages and notifications
required based on severity.

Documentation Requirements

Clear direction on the documentation of activities that must
occur if the plan is activated.

Data Lake:

A data lake is a single repository of
different databases in native form,
typically used for data exploration,
rather than routine analysis. Consider
the end use and such details as storage,
security, agility and end user
sophistication when implementing a
data lake.
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Disaster Recovery:

A disaster recovery plan documents a
set of policies and procedures that
support the recovery of data and data
infrastructure in the event of a natural
or human-made disaster. In the context
of asset management, the disaster
recovery plan should consider necessary
access to data related to “life line”
assets such as evacuation routes,
utilities and communications.

Cloud Storage:

Cloud storage has emerged as a useful
tool to address rapidly growing data
storage needs. In the cloud storage
model, physical data storage is managed
by external service providers (e.g.
Amazon Web Services or Microsoft
Azure). Cloud storage often provides
lower cost and less maintenance but
requires additional data access and
security considerations that must be
addressed.
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C.2 Asset Life-Cycle Data
Integration Workflows

Through technology advancement, it is

now possible for data to persist across the A. Specify and Standardize Data

asset life cycle — from planning through to B. Collect Data

design and delivery and ultimately through | C. Store, Integrate, and Access Data
C.1 Databases

to operations and maintenance.

C.2 Asset Life-Cycle Data Integration Workflows
C.3 Other Data Integration Workflows

Integrating workflows between phases of C.4 Data Access

the asset life cycle is critical to unlocking D. Analyze Data

the value that is amassed through these E. Act Informed by Data
phases.

Asset Life Cycle and BIM
Building Information Modeling (BIM) for
Transportation has emerged as a

DATA FLOW

process that supports asset life-cycle
data integration. As technology has
evolved to be more and more
interoperable, industry is seeing the Enterprise
advantages of leveraging BIM and a Asset

DATA FLOW M n m nt DATA FLOW
common data environment to support anageme

(Asset Registry)

=
o
=
e
<
=
Y
a

the asset life cycle from end to end.

Asset information developed during
project planning and design can
seamlessly flow through to the

construction and operations phases,
generating efficiencies in each project
phase and yielding a detailed asset Figure 3-6. Example Data and Information Flow Supporting Asset
. . . Registry Development and Maintenance

information model to inform asset

operation and maintenance.
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Project Planning

During project planning key decisions are
made regarding site location, constructability,
and regulatory requirements. Assets within
the project limits may inform planning
decisions. For example, Federal project
requirements may dictate that safety assets
(e.g. guardrail) are evaluated and brought to
current standards during the project. By
integrating existing asset information into
project planning systems, these activities can
be streamlined and planning outcomes are
improved.

Geospatial information systems (GIS)
databases and tools are customarily used
during planning. GIS data collected and

generated during planning regarding boundary

constraints, material considerations, or site
conditions are key inputs to the Project
Delivery. Ensure that data workflows from
Planning to Development consider how these
data are passed on to create efficiencies in
future phases.

Project Development

Project development includes the financing
and design aspects of an infrastructure
project. Schematic and detailed designs
progress the project plan into a constructible
state. Designs typically include asset location,
size, material, type or standard, and other
asset information. These can be coded in the
model to meet the owner’s specification and
then leveraged during project delivery.

Conceptual Examples
Data Integration across Life-Cycle Stages

Project Planning to Project Development

Most planning activity occurs in the 2D space using tools like
GIS. These include site selection, alignment alternatives, and
environmental constraints analysis. Interoperability between
GIS and design tools is affording new efficiencies that
eliminate needs for exporting/importing data to inform design
(e.g. Esri’s Autodesk Connector for ArcGIS). Through these
tools, planning data can be shared directly with designers to
inform decision-making. For example, soil information can
influence material selections or placement of pilings.

Project Development to Project Delivery

Current DOT practices typically involve disconnected
processes where the design model is discarded and the
contractor defines a model optimized for their delivery
purpose. These inefficiencies ultimately translate to
additional costs for the owner. Alternative delivery methods
are creating new efficiencies, but infrastructure owners can
take responsibility for defining model requirements
throughout the phases of design-bid-build projects.

Project Delivery to Asset Inventory/Condition & Work Orders

When model specifications are defined contractually, the as-
built plans can be delivered digitally as as-built models. With
model specifications directly aligned with the asset
information model, the assets defined in the as-built model
can be imported to supplement the asset inventory. Valuable
as-built condition information — such as location, photos,
manufacturer recommended maintenance schedules,
warranties, etc. — can be retained for use in maintenance
works ordering, warrantee claims, and general asset
management and operation.
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Project Delivery

Project delivery represents the physical
construction of the new asset. During
this phase information contained in the
design model can be carried forward to
inform and optimize the construction
phase. As-built information can also be
captured during project delivery.

Handover/Handoff

At the completion of construction, the
asset is handed over for management
and maintenance. At this stage, asset
life-cycle data integration workflows
yield the most significant benefit. Data
developed and evolved through the
project phases can be transferred
directly into the owner’s asset data
model and be subsequently maintained
through the owner/operator asset
management systems, providing
updated asset inventory, condition, and
work history.

Important Terminology
The following terms are used within this
Section.

Asset Life-Cycle:

The asset life cycle is broken down into
phases representing key milestones in
the development of the asset — starting
with planning, then development, then
delivery, and ultimately operation and
maintenance.

Data Transformation:

The process of converting data from one

format to another, often required to
support data integration workflows,

particularly when different technologies

are employed by different users or
stakeholders over the asset life-cycle.

Batch Processing/Transfer:

Mature data integration workflows are
often supported by batch processing.
Batch processing allows for certain data
transformation tasks to be performed
according to a routine, frequently
without human intervention.

Performance Targets:

Based on performance measurements
intended to provide evidence or give

indication of an assets level of service or

performance, performance targets can
be directly imposed by regulators or set
based on strategic objectives of an
organization. Targets can be
established to meet a minimum level of
service committed to the users of that
asset (e.g. smoothness of pavement) or
aspirational if an organization is trying
to enhance the level of service to
encourage use or thwart competition
(e.g. lower congestion levels on
managed lanes).
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C.3 Other Data
Integration Workflows

) . . ) ) A. Specify and Standardize Data
Information contained in agency financial, B. Collect Data

traffic monitoring, transportation C. Store, Integrate, and Access Data

modeling, and environmental systems C.1 Databases ‘
C.2 Asset Life-Cycle Data Integration Workflows

support asset risk analySIS and C.3 Other Data Integration Workflows

prioritization, and improve TAM treatment C.4 Data Access

selection and decision-making. D Anaiyzeiiatd
E. Act Informed by Data

Demand and Utilization existing demand, reducing future
Traffic monitoring and traffic and TAM needs.

demand modeling data help TAM e Improve maintenance treatment
practitioners understand the current selection to account for known or
and forecasted level of service required modeled demand.

of existing or proposed roadway assets. e Prioritize decision-making to deliver

This information is highly valuable in maximum value for the public and

asset management decision making, other TAM stakeholders

particularly to inform prioritization,
selection, and scoping of projects and Environmental Modeling
maintenance work. Environmental systems contain data

i . valuable in understanding asset
By establishing a means to integrate uabie € gasse

. deterioration, environmental impacts of
demand (measured or modeled) with ete ' € € pac

o assets and regulatory requirements
your asset data, an organization can:

applicable to individual projects and
e Better plan and optimize funding to maintenance actions.

coincide with current and forecasted ) ] )
) ] Environmental data is often managed in
levels of services required to meet . .
g GIS. Geo-processing tools can efficiently
user needs. . . . .
combining GIS information with the

° i . .
Improve design of new or associated assets based on their

reconstructed assets based on geolocation.
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Financial Register vs Operational
Register

A financial asset register is used to
produce financial statements and
support long term financial planning
and budgeting. In contrast the
operational asset register, typically
stored in the asset data model of an
asset management system, supports the
ability to associate and track work
orders and maintenance.

It is important to establish a tie between
the financial asset register and the
operational asset register to support
accurate financial reporting and to
leverage asset work order and
maintenance history to support financial
forecasting and planning.

Important Terminology
The following terms are used within this
Section.

Two-Way Data Exchange:

Bi-directional reading and/or writing of
data between two databases.

Non-Asset Data:

Non-asset data is data that is contextual
to the asset but not directly about the
asset. For example, the soil type in the
area of a buried utility pipe is not data
explicitly about the asset but is highly
relevant to how the asset will perform.

Conceptual Examples
Other Data Integrations

Use of Demand Modeling Data in Asset Management

Traffic demand modeling provides roadway asset owners with
forecasted traffic volumes. Forecasted traffic volumes are used
in prioritizing work programs and capital projects. Database
considerations to support linking demand models to asset
inventory is the key to unlocking integration efficiencies (for
example, by using common location referencing or roadway
section identifiers).

Use of Environmental Data in Asset Management

Flooding risk is a key environmental factor considered in TAM.
With accurate spatial location referencing for asset data,
analysis of the impact and risks posed by flooding events can be
conducted. Analysis results inform prioritization of
maintenance procedures, treatment selection, asset designs
decisions, and at times, influence new development decisions.

Conceptual Examples
Two-Way Data Exchange

Exchange between Financial and Operational Asset Registries

A two-way data exchange between an operational asset registry
and a financial asset registry may occur when a new asset is
constructed.

In one direction, the asset value may need to be exchanged
from the operational asset registry to the financial asset
registry.

In the other direction, the acquisition cost of an asset, stored in
the financial asset registry, may need to be exchanged to the
operational asset registry to support life-cycle cost analysis.
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Data Transformation:

The process of converting data from one
format to another, data transformation
is often required to support data
integration workflows, particularly
when different technologies are
employed by different users and
stakeholders throughout the project
phases.

Batch Processing/Transfer:

Typical of mature data integration
workflows, batch processing allows for
certain data transformation tasks to be
performed according to a routine,
frequently without human intervention.
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C.4 Data Access

A. Specify and Standardize Data

B. Collect Data

C. Store, Integrate, and Access Data
C.1 Databases
C.2 Asset Life-Cycle Data Integration Workflows
C.3 Other Data Integration Workflows

C.4 Data Access

Data access must be carefully planned to
balance agency business needs and
public accountability with the need to
protect data integrity and mitigate risks of
data misuse or misinterpretation.

Connected and Disconnected
Editing

Field maintenance staff need the ability
to access, update, or input data in both
connected and disconnected
environments.

Connected editing requires an internet
connection through cellular or Wi-Fi to
be able to read or write data back to a
database. In a connected environment,
field data collection can be made
available immediately upon collection,
allowing efficient coordination with
office staff or other stakeholders who
are not in the field.

Field staff can also access information
that is otherwise unavailable without
advanced planning (e.g. detailed design
files from previous projects or
comprehensive asset work histories).
This improves field decision-making and

D. Analyze Data
E. Act Informed by Data

generates significant efficiencies by
avoiding unnecessary travel time
between field and office locations.

Disconnected editing allows a user to
download and store data locally on the
mobile device (in the office or at
another location with a reliable internet
connection). The user can then write to
the local data and upload updates back
to the main database once an internet
connection is reestablished.

If field work requires users to retrieve or
collect data in remote areas,
disconnected editing options will be
required to support these activities.

Access Levels and Data Security
Data access and security is more easily
managed early in system development,
when the system and associated data
models can be structured to support
assignment and enforcement of data
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access or security levels. With proper
consideration, data access and security
can be controlled at the system level,
the application level, or even the
database level. Sample questions to aid
in determining data access levels are
provided in the supporting example.

Mobile Access

Mobile devices, such as laptops, phones,
or tablets, provide handy means to
access data when away from the
primary office environment.

When evaluating mobile access,
consider:

e Security protocols and technical
programming that are required to
make data and/or tools available.

e Data required in the field versus
desired or useful only in office.

e Agency policy and practice relating
to mobile device procurement and
personal cell phone use.

The proliferation of mobile technologies
offers a perception of ease and
convenience, but having too much data
or overcomplicated tools can reduce
efficiency and create adoption
challenges. Industry trends are toward
making mobile tools targeted for niche
functions and employing responsive
web design (RWD) on primary
applications that make web pages
render well on a variety of devices and

Conceptual Examples
Data Access and Security

Database Access Qualifying Questions

Determining who should have access to different data sets can
be a daunting task. Key questions that can serve as a guide
include:

e  Why does the user need to access the data?

e How will the data be used?

e Is the data being accessed sensitive (i.e. would release
of the data pose risks)

e Does the user need read only access or will they need to
update the data as part of their task?

Role Based Data Access

Role base data access is an approach to granting or denying
access to users based on their designated role in an organization.
By defining roles and responsibilities, the appropriate levels of
data access can be granted across enterprise wide systems.

Data governance programs commonly define such roles and
implement oversight to monitor and manage the roles and
responsibilities so that they can evolve over time to support the
changing data and systems environment of the organization.

window or screen sizes to avoid costly
additional programming to support
mobile device use.

Story Boards and Dashboards
Story boards and dashboards have
emerged as key data visualization and
communication tools. The ability to use
illustrations, maps, charts and other
graphics is critical effective
communication of the complex
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messages of a DOT asset management
program.

For example, Esri GIS story boards with
embedded maps and charts
communicate critical asset risk areas or
forecasted network-level asset
condition far more powerfully than
presenting the same data in written
reports and spreadsheets.

Tools such as Microsoft Power Bl and
Tableau make it easy to mine and
present trends for historical asset
condition values or projected savings
based on different project prioritization
schemes to support funding approvals.
These tools also allow a DOT to provide
curated access to agency data, which is
particularly useful when engaging non-
expert or external stakeholders.

Important Terminology
The following terms are used within this
Section.

Firewall:

An information technology security
system that monitors and controls
incoming and outgoing network traffic,
screening what is and is not let through
based on predetermined security rules.
It is essentially a barrier between
trusted sources and untrusted sources.
Adjustments may be required in firewall
security protocols to account for new
means of access (such as mobile or
third-party access to agency systems).

Single Sign On:

Technology facilitating ease of data
access across different enterprise
applications and network resources,
through an authentication process
allowing access to multiple applications
with one set of login credentials. This
eliminates the need for users to O

maintain different user names and ™

passwords for different systems. )
Associated

Response
Templates

Appendix C

C.4.a — Field Access
to Data

C.4.b — Public
Access to Data

C.4.c — Access
Security
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Area D — Analyze Data

Establish decision-support tools, techniques, and
practices to develop actionable information and
insights to support decision-making.

General Area Overview
The Analyze Data Area is organized into two Sections:

D 1 Data Exploration, Reporting, and Visualization: Addressing the analytical
. environment, practices, and tools used within the agency data analysis
practice.

D 2 Modeling: Presenting specific asset performance prediction and TAM
. investment optimization and prioritization methodologies which can be
supported through data analysis.

Improvements in this Area are aimed at advancing practices for transforming raw
data into information that can support decision making.
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D.1 Data Exploration,
Reporting, and Visualization

Transforming raw data to actionable
information requires establishing
consolidated data processing, analysis,
and reporting environments and tools,
as well as standardized reporting
procedures and training to support

effective data analysis

Data Analysis Environment

A centralized data analysis environment
offers significant time savings, improved
analysis quality and trust, and a
common platform around which to
standardize reporting, visualization, and
analysis tool, techniques, and practices.

Populate this environment with
authoritative, curated datasets and
develop standardized data
transformations needed to support
routine TAM data analysis needs.
Provide standardized capabilities and
solutions to address ad-hoc analysis
requirements (for example, use of a
data lake to temporarily expose data for
time-bound data exploration activities).

Collect Data

°On®>P

Analyze Data

Specify and Standardize Data

Store, Integrate, and Access Data

D.1 Data Exploration, Reporting, and Visualization
D.2 Modeling
E. Act Informed by Data

TAM Data Visualization Practices
Standardized data reports and
visualizations are effective
communication and information sharing
tools. Common visualization techniques
include:

e Straight Line Diagraming Tools:
Simplify the representation of the
roadway in order to provide location
referencing context.

e Performance Dashboards: Track and
represent agency goals, objectives,
and performance measures to guide
daily asset management work
activities and decisions.

e Data Marts and Interactive
Reporting Tools: Provide highly
usable, ad-hoc reporting functions.
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TAM Data Analysis Practices

Many DOTs are developing
specialized data analysis and data
science programs to support TAM
and other business areas. Analytical
techniques commonly leveraged to
support TAM include are provided in
the conceptual examples.

Important Terminology

The following terms are used within
this Section.

Big Data:

Data that is too large and complex to
be dealt with through traditional data
processing applications and methods.

Business Intelligence:

Systems, applications, and process
that change raw data into useful
business information.

Data Science:

The use of scientific methods,
processes, algorithms, and systems to
extract knowledge and insights from
structured and unstructured data.

Data Mart:

A scaled down version of a data
warehouse, meeting a particular
analytical, reporting, or decision-
support need.

Conceptual Examples
Analysis Techniques Supporting TAM

Geo-processing

Use geospatial information to integrate and compile disparate datasets
useful for TAM analysis.

Data, Text, and Process Mining

Provide techniques to identify anomalies, patterns, and correlations within
the large datasets available to TAM practitioners.

Temporal Analysis

Enable examination or modeling of a variable within a data set over time,

useful for applications such as asset deterioration modeling, performance
trend analysis, investment scenario analysis, and asset work history or use
evaluation.

Trade-Off Analysis

Facilitate the comparison of investment priorities with fiscal constraints
(both within a given asset program, or across multiple programs).

Prescriptive Analytics

Use business analytics to find the best course of action for a given situation
(e.g. selecting a TAM treatment for a specific location or asset).

Predictive Modeling

Apply business analytics to forecast future conditions (e.g. asset condition
forecasting).

Predictive Analytics

Use data mining, statistics, modeling, machine learning, artificial
intelligence, or other techniques to make predictions about unknown future
events. These techniques are emerging in DOT practice.

Decision Science

Score projects and optimize of selection for programming based on benefits,
costs, and other measures to assign relative importance. Seen in multi-
objective project prioritization and decision-analysis applications.
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D.2 Modeling

Agencies are implementing increasingly
powerful asset performance models and
investment prioritization and optimization
techniques to support asset life-cycle
planning, project prioritization, and
network-level resource allocation.

Asset Performance Models
Support condition- or performance-
based management strategies through
the development of models to forecast
asset performance over time. Use
modeling outcomes to improve asset
life-cycle planning strategies selection
and TAM investment and resource
allocation decisions.

Common asset performance models
include:

e Improvement Benefit Models which
anticipate future asset condition
and/or performance for a given TAM
investment.

e Asset Deterioration Models which
forecast future condition or
performance of the asset, assuming
no TAM investment.

Specify and Standardize Data

Collect Data

Store, Integrate, and Access Data

Analyze Data
D.1 Data Exploration, Reporting, and Visualization

D.2 Modeling

E. Act Informed by Data

°OnNn®>»

Development of these models is ideally
based upon statistical analysis of trusted
work and performance history, however
where trusted data is not available,
expert opinion can be used to develop
or refine asset performance models.

In combination, these models form the
backbone of TAM investment
optimization and prioritization analysis.

Conceptual Examples
Modeling Techniques

Deterministic Modeling

A relatively simple and commonly used modeling approach in TAM.
Deterministic modeling applies regression analysis to develop “best-
fit” equations to characterize asset performance change over time or
based on TAM investment.

Probabilistic Modeling

Useful to incorporate uncertainty by provide a distribution of possible
strategies. In TAM application, probabilistic models are most
applicable to network-level analysis (such as setting funding
expectations or needs).
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TAM Optimization and
Prioritization Analysis

DOT asset management systems are
often used to conduct network-level
optimization analysis of potential
investment strategies or treatment
options.

Key inputs to these analysis are:

e Current Inventory and Condition
necessary to baseline the analysis
and establish the potential
investment options.

e Asset Performance Models which
are discussed in detail above.

o Treatment Rules and Costs defining
the conditions under which a
specific TAM treatment may be
applied (e.g. triggering conditions)

and the costs of those interventions.

e Analysis Parameters including the:

- Analysis Horizon, or the number
of years to analyzed.

- Analysis Objective, for example,
to maximize benefit, or minimize
treatment cost.

- Analysis Constraints, such as
minimum performance
expectations or maximum
funding limits.

For assets where condition or
performance-based management is not
available, age-based or reactive
management techniques can be useful.

These approaches can still rely upon
network-level analysis to prioritize
investment options based on available
asset information, associated
prioritization factors, and existing
funding and resources.

Cross-Asset Resource Analysis

Output from asset-specific investment
optimizations can be combined and
analyzed to identify optimal distribution
of resources across asset and program
areas. In this approach, a DOT must
relate performance outcomes from
individual asset programs, to a common
benefit or value (typically based on
overaching agency goals and
objectives). With these relationships
established, trade-off analysis can be
completed to optimized the total
agency benefit or value based on asset-
specific outcomes modeled at various
potential investment levels.

Important Terminology

The following terms are used within this
Section.

Investment Optimization:

Analysis techniques applied to select
ideal TAM investments for a given
analysis horizon, objective, and set of
constraints.

Investment Prioritization:

Screening and ranking techniques used
to establish TAM investment priorities.
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Analysis Parameters:

Key inputs to agency asset management
or investment optimization analysis,
such as asset deterioration rates,
treatment condition reset values,
treatment unit costs, or analysis time
horizons.

Self-Assessment and Improvement Identification Context and Support

72



Guidebook for Data and Information Systems for Transportation Asset Management
Chapter 3. Self-Assessment and Improvement Identification

Area E — Act Informed by
Data

Application of data and information systems,
processes, tools, and techniques to TAM decision-
making, including performance targeting and
prioritization programs, project-level scoping and
design, as well as infrastructure and equipment
maintenance practices.

General Area Overview
The Act Informed by Data Area is organized into three Sections:

E 1 Resource Allocation and Prioritization: Addressing how data is applied
. within TAM performance targeting and project prioritization.

E 2 Project Planning, Scoping, and Design: Presenting how project planning
. and scoping, as well as design are informed by data.

E 3 Maintenance: Capturing how available data is incorporated into agency
. infrastructure and equipment maintenance practices.

Improvements in this Area are aimed at better integrating use of data and information
within TAM processes including network-level investment decision-making, project-
level prioritization and development, and routine maintenance decisions.
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E.1 Resource Allocation and
Prioritization

Specify and Standardize Data
Collect Data
Store, Integrate, and Access Data

Optimizing allocation of scarce resources
is one of the essential goals of a TAM
program. As data and analysis methods Analyze Data
improve, agencies are able to prioritize Act Informed by Data

projects and allocate resources based on a

. . . E.2 Project Planning, Scoping, and Design
firmer, more defensible foundation. ) & >coping 8
E.3 Maintenance

moow>»

Performance Targeting Conceptual Examples
Asset performance targets should be: Performance Target Incorporation into TAM Decision-Making
1 Aligned with TAM goals, Agency Strategic Plans

objectives, performance Reflect agency TAM goals, objectives, measures, and targets. Document

measures and analysis. funding expectations, key asset life-cycle practices, and roles and
responsibilities. Raise TAM awareness and establish agency direction,

2 Achievable through priorities, and strategy.

existing practices
TAM Resource Allocation and Budgeting

3 Integrated meaningfully
into actual TAM
decision-making

Ensure alignment of TAM resources with established targets. Adjust
available resources and budgets or targeted performance as appropriate
and necessary.

Project Prioritization Performance Dashboards

Project-level investment decision- Guide decision-makers by reporting progress and supporting course
making should be aligned with stated correction. For this purpose, output measures (e.g. miles paved, bridges

. rehabilitated) may be correlated to more difficult to monitor outcome
agency goals and objectives.

measures (e.g. % good pavement, # deficient bridges).

There are a variety of techniques @it T GG

employed to support informed

maintenance, rehabilitation, and Identify roles with responsibility and accountability for achieving TAM

performance targets. Routinely evaluate to support continual

replacement project selection. ) o _ )
improvement of TAM decision-making business processes.
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e Simple Asset Information
Summaries: Expose trends in asset
allocations, inventory, condition,
and/or performance through

business intelligence tools (ideally as

formal performance dashboards).
By promoting visibility of
performance outcomes, TAM
practitioners and management will
be encouraged to evaluate and
improve existing project selection
practices.

o Network Screening Tools. Evaluate
available data, such as asset
inventory, condition, utilization, risk,
or other factors, to identify ideal
TAM investments for individual
assets or locations.

e Multi-Objective Decision Analysis
techniques can be employed to
objectively evaluate project costs
with respect to anticipated benefit
to agency goals or objectives.
Evaluation results should be
formally be incorporated into
decision-making through well-
documented procedures that are
routinely evaluated against agency
priorities.

Important Terminology

The following terms are used within the
assessment and improvement
identification materials associated with
this Section.

Cross Asset Metrics:

Metrics that allow comparison and
evaluation of agency performance
across multiple asset areas and
programs, for example in terms of asset
need, value, or benefit.

Cross-Asset Resource Allocation:

A resource allocation technique where
potential investment strategies across
multiple asset and/or program areas are
evaluated to identify an investment
program which best meets overarching
agency priorities.

Multi-Objective Decision Analysis:

A decision-making process utilized to
make the best decision against a
complex set of competing criteria and
priorities. When used by DOTs, multi-
objective decision analysis (MODA) is
typically used in capital project
selection.

Utilizing an established objective
hierarchy and defined value function

(based on agency goals and objectives), O
the DOT completes detailed, project-

level data collection and analysis to v

score potential projects and identify Associated

those with the highest returns on Response

investment. These projects are then Templates

prioritized in programming of available

funds. Appendix E
E.l.a-
Performance
Targeting

E.1.b - Project
Prioritization
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E.2 Project Planning, Scoping,

and Design

Asset inventory, condition, work history,
and treatment recommendation data can
be used to support efficient project
development, as well as selection of
optimal design features to meet
maintenance and operational needs.

moowm»

Specify and Standardize Data

Collect Data

Store, Integrate, and Access Data
Analyze Data

Act Informed by Data
E.1 Resource Allocation and Prioritization

E.2 Project Planning, Scoping, and Design
E.3 Maintenance

Project Planning and Scoping Incorporatation of Optimization
DOT policies often recommend (or even and Prioritization Analysis
require) certain asset maintenance, DOT asset management systems are
repair, or replacement activities be often used to conduct network-level
incorporated within planned capital optimization analysis of potential
projects. These requirements are often investment strategies or treatment
based on existing field conditions, options (further detailed in Chapter 3,
however DOTs often have limited Area D support materials).

formal tools to support informed

DOTs are often challenged to

decision-making.

meaningfully incorporate outcomes

Typically, simple checklists are from network-level TAM optimization o
developed to support these processes; analysis into project-level decision ™
however, DOTs should seek to improve making. Policy, procedures, and tools o )
scoping by integrating available asset are necessary to overcome these Optlmlzatlon
inventory, condition, and performance challenges, however these must be and
information directly into project balanced with the reality that project- Prioritization
planning. specific field conditions cannot fully Analysis

accounted for in network-level analysis.

Therefore, appropriate flexibility should

Area D — Analyze
Data

be offered to field decision-makers. Chapter 3

Self-Assessment and Improvement Identification Context and Support
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Field Performance Verification

Monitor asset condition and
performance after project delivery to
validate actual versus predicted
outcomes. If significant descrepencies
are observed, determine if design or
construction practices can be improved
or if asset performance models should
be adjusted. Continual monitoring and
improvement improves design and
construction practices, project-level
decision-making, and network-level
TAM analysis.

Important Terminology

The following terms are used within this
Section.

Project Scoping Templates:

Developed for common project types,
these can be pre-populated with TAM
analysis outcomes and asset inventory
and condition information as the basis
for field project scoping. These

templates provide efficiencies in scoping

activities and encourage investment

Conceptual Examples
TAM Analysis Incorporation in Project-Level Decision-Making

Treatment Selection Screening

Prescriptive decision-analysis techniques can be applied to individual
assets or potential investment locations to establish acceptable treatment
categories. These are very useful in preventive maintenance scoping,
where certain field conditions may be known to result in low performance
benefits (e.g. application of preventive maintenance seal coats to
pavements exhibiting fatigue or “alligator” cracking).

Network-Level “Best Mix of Fixes”

Predictive modeling and analytics can provide optimized TAM investment
strategies. Rather than applying these directly to the specific locations
selected in the analysis (based on network-level information), aggregate
outcomes by treatment or activity type. Then, communicate these as
investment targets to field decision-makers, allowing field selection of the
specific locations and detailed TAM treatments or activities.

This approach balances optimal strategies with field realities that are not
accounted for in the network-level analysis. This can also be paired with
treatment selection screening to ensure field selected treatments are
appropriate to the specific locations selected.

decisions aligned with TAM priorities. v
Evidence-Based Design and Construction: Associated
Use of a scientific methodology and statistical techniques to evaluate project design Response
decisions and construction practices in order to achieve the best possible outcomes. Templates
Useful to TAM programs in identifying changes to design standards and processes

Appendix E

supporting improved asset management and operations outcomes.

E.2.a — Data-Driven
Project Planning
and Scoping

E.2.b — Data-Driven
Project Design
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E.3 Maintenance

Asset life-cycle modeling techniques can
be used to develop effective routine,
preventive, and reactive maintenance
programs for transportation infrastructure

and equipment.

Common Maintenance Practices

Most DOT equipment and many
transportation assets have well
documented standards for routine and
preventative maintenance. Equipment
manufacturers recommend regular
preventive maintenance cycles (for
example oil changes or tune-ups) and
many DOTs, other transportation asset
owners, or industry representatives
have recommendations for when
various transportation assets should be
inspected or receive preventive care.

These practices can be incorporated
into DOT life-cycle models and
maintenance programs. By investing in
these activities, even on a defined,
interval-based methodology, the DOT
can expect to generate long term
savings through improved performance
and extended service life.

Specify and Standardize Data
Collect Data
Store, Integrate, and Access Data
Analyze Data
Act Informed by Data
E.1 Resource Allocation and Prioritization
E.2 Project Planning, Scoping, and Design

E.3 Maintenance

moow>»

Conceptual Examples
Promoting Awareness

Standard Operating Procedures

Identify targeted routine and preventive maintenance activities
and document clear standard operating procedures for
maintenance staff. Share this documentation in an easily
accessible location, and advertise its availability. For complex
activities, consider establishing formal training courses to ensure
proper application.

Targeted Communication and Outreach

Organize regular meetings with field maintainers and promote
preventive and routine maintenance expectations and
opportunities. Share anticipated outcomes and benefits to the
agency.

Performance Targets

Using life-cycle modeling, interval-based methods, or available
funding, establish and track preventive maintenance targets.
Validate that maintenance is being targeted to appropriate
candidates (as preventive maintenance is typically only useful to
extend the life of an asset that is still in good condition).
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Automated Work Ordering

Where asset management and work
ordering systems can be integrated,
implement tools to automatically screen
the asset inventory for routine,
preventive, and reactive maintenance
candidates. When assets are identified,
automatically generate and assign work
orders to trigger necessary maintenance
activities.

Important Terminology

The following terms are used within this
Section.

Automated Work Ordering:

An automated process that generates
maintenance work orders, typically
based on asset use, age, maintenance or
work logs, inspection results, observed
defects, or condition ratings.

Preventive Maintenance:

Programs or activities employing
network level, long-term strategy that
enhances asset performance or extends
asset life through a set of proactive,
cost-effective practices.

Routine Maintenance:

Recurring maintenance activities that
are regularly employed over the life of
an asset, such as cyclical inspection,
servicing, or replacement of
components.

Self-Assessment and Improvement Identification Context and Support
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4. Evaluation and
Summary of Results

This chapter provides guidance for evaluating
candidate improvements and communicating
information about recommended
improvements to build support and secure
resources for implementation.
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4.1 Practice Summary,
Improvement
Evaluation and Result
Communication

At this stage of the process, you will have a list
of candidate improvements to close gaps
between where you are now and where you want
to be.

The next important step is to evaluate these
candidate improvements. The purpose of the
evaluation is to set priorities and build an
understanding of the likely implementation
challenges you will face.

The result of this step is a summary of the gaps
to be closed, and the recommended
improvements for closing them. These
materials can be used to make a case for
resourcing improvements.
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Current and Desired State

Summary

Users of the guidebook will establish the current and desired
state of practice for each assessed Area, Section, and
Element of the framework. This will provide a clear picture of
where there are gaps in current practice, exposing
opportunities for potential improvement.

While element-level response templates provided in the print
guidebook are available to complete a pen and paper
assessment, use of the TAM Data Assistant will facilitate
summary and communication of the assessment results.

Visual summary and presentation of
current and desired practice
benchmarking is the most effective
means of communicating assessment
outcomes. “Spider web” or “radar”
charts are best used for this
communication (example provided in
Figure 4-1 on the following page). Due
to the number of individual elements,
individual summary charts should be
developed for each assessed Area
within the guidance framework.

These charts will provide a compelling,
visual representation of where current
performance is high or low, as well as
where there are gaps between current
and desired performance. Using these
charts will clearly identify priorities for
advancement, and support
improvement evaluation and
prioritization.

Summary and Evaluation of Results

TAM Data Assistant

The TAM Data Assistant simplifies the
summary of assessment outcomes by
automatically generating these charts
from the detailed assessment data.

Additional Recommendations
Summary and review of assessment
results can generate new insights from
the assessment team and allow for
broader engagement beyond those
involved in the initial assessment
process.

Use the assessment summary materials
to iteratively refine the assessment
details and generate more meaningful
assessment results and improvement
priorities.
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Element

Asset Inventory Data Model

Asset Condition and Performance Data Model
Design Model Standards

Location Referencing

Treatment and Work Data Model

Treatment and Work Location Referencing
Process Documentation and Management
Prioritization Factors

Analysis Parameters

Data Dictionary Standards and Guidelines
Dataset Metadata Standards and Guidelines
Data Stewardship

Data Standards and Guidelines Development Adoption Processes
Data Collection Approval Coordination Practices

Change Control(Systems and Data) Processes

— Current Level
— Desired Level

o Treatments & Work 2 4 1d
2b Inventory,
1.6 condition, &
Performance

1.b
3.a
Resource
Allocation & 1.a
Prioritization
3b
5.d

Metadata
5b Governance

5.a

Figure 4-1: TAM Data Assistant Assessment Summary Example

Explanation of Recommended Summary Charting

The figure above exemplifies the recommended approach to visualizing the current and
desired state captured through the assessment process. Highlighted are four key
elements of this visualization:

1.

The “spider web” or “radar” chart itself, including each assessed Element within
the Area, organized by Section, and representing each possible level of
performance (from benchmark level 0 to benchmark level 4).

The current performance, highlighted in blue. This is provided for each assessed

element within the targeted Area.

The desired performance, highlighted in green. This is provided for each
assessed Element within the targeted Area.
The element identifier and name for each assessment Element represented in

the summary chart.

Use of Recommended Summary Charting

Identification of Low- and High-Performing Sections and Elements: In the example
above, Governance and Metadata practices are easily identified as low performing,
whereas Treatment and Work Data Standards are relatively high performing.

Low performing areas may become obstacles to ongoing advancement and may need to
be prioritized for improvement, even if these capabilities are not specifically an area of

Summary and Evaluation of Results
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focus for the agency. In the example above, without advancing Governance and
Metadata capabilities, the ability to efficiently and effectively collect, integrate, or
analyze TAM data may be compromised due to lack of understanding of and compliance
with data standards as business needs and practices change.

Gaps in Current and Desired Performance: In the example above, all assessed Elements
had a gap between current and desired performance, however certain elements had
larger gaps than others. Governance elements typically were two levels lower than
desired, and will require significant investment and potentially face substantial
institutional hurdles and organizational challenges to implement.

Based on this summary, a long-term governance implementation initiative should be
considered. Communication to decision-makers should highlight the significant gap in
current practices with respect to the desired state and the value and benefits of
investment in advancing governance practice.

Detailed Analysis
Detailed assessment data can be exported from the TAM Data Assistant to an Excel
spreadsheet.

The export file can be used to readily list, filter, sort, and apply calculations which may
be helpful in communicating the current practice, desired state, or practice gaps. The
user can also readily create a “radar” or “spider web” chart from the export file (though
the tool does this automatically for each framework area).

The assessment information can also be combined with detailed improvement
evaluation outcomes (also included within the export file) to relate current and desired
practice to individual improvement opportunities (as is discussed further in the
Improvement Evaluation section of this Chapter).

TAM Data Assistant Quick Reference Guide

For more detailed information on the tool’s functions and use, see the TAM Data
Assistant Quick Reference Guide provided in Appendix I.
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Improvement Evaluation

After candidate improvements are identified, the next step is
to evaluate them, understand effort versus likely payoff, and
anticipate implementation challenges. This evaluation step is
important for setting priorities and developing a
comprehensive improvement strategy.

The TAM Data Assistant allows you to sort, filter, and review a
list of improvement identified during the assessment process.
Through this interface, you can track evaluation results based

on the criteria described below.

Each improvement should be evaluated
in the context of other selected
improvements, allowing the relative
impact, effort, and priority of each
improvement to be established (as High,
Medium, or Low) with respect to the
other identified options. Improvement
specific challenges can also be identified
for consideration during strategy
development.

Impact is characterized by the extent to
which new or existing practices will
transform TAM related business
practices.

Effort is characterized by the level of
resources and staff time required and

Summary and Evaluation of Results

the extent to which those can be
incorporated into the responsibilities
and budgets of existing business units.

Priority is established on the basis of
when that improvement would be
targeted for implementation, ranging
from immediate action to being
recognized for future, unplanned action.

Challenges can be categorized as into
distinct categories of Time, Resource,
Expertise, Coordination, Change, or
Other.

Conceptual examples illustrating the
application of these evaluation factors
are provided on the following pages.
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High Impact

High Effort

High Priority

Transforms current business in
a way that addresses major
process pain points, is likely to
extend to multiple business
units, and adds value to
multiple business processes.

Medium Impact

Makes existing business
processes significantly more
efficient and effective, however
may be within a limited area of
business (e.g. a specific
business function or process
area).

Low Impact

Requires a major commitment
of resources and staff time,
typically across multiple
business units. Examples
would include a major IT
application, a statewide
technology deployment, etc.

Medium Effort

Targeted for immediate action.

Medium Priority

Desired to begin within the
next several investment or
planning cycles (e.g. 1-2 years).

Low Priority

May be incorporated within
typical budgets and resources
but would require planning and
coordination, typically limited
to a specific business function
or process area.

Low Effort

Contributes a minor
adjustment to an existing
business process, but will not
significantly change the
business. In general, these
improvement may already be
informally in place, but are
simply being formalized or
being made clearer in the
context of the program at
large.

Summary and Evaluation of Results

Can be included within the
routine responsibilities of a
business unit or working group
and typically able to be
completed within a short
timeframe.

Recognized, but not anticipated
for action within the near
future and unlikely to be
incorporated into near term
planning activities.
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Challenge Categorization

Time

Guidebook for Data and Information Systems for Transportation Asset Management

Coordination

Change

Recommended when the time
available is limited for the
extent of the effort.

Resources

Recommended when level of
resources or staff time would
require executive approval.

Recommended when
engagement and agreement is
required across many different
areas of business within the
DOT, particularly when many of
the impacted business units do
not typically work together as
part of the routine business of
the agency.

Recommended when the
improvement will significantly
transform current business
across multiple business units
and processes, requiring
extensive process
reengineering and/or training
to those impacted.

Expertise

Recommended when the
expertise required is not
available to the DOT without
specialized support.

TAM Data Assistant Uses

The TAM Data Assistant provides
functionality for recording ratings of
impact, effort, priority and challenges
for each selected candidate
improvement.

Additional Recommendations

An iterative approach to improvement
evaluation is recommended. To the
extent practical, this process should also
involve external stakeholders and
external planning processes. For
example, the goals and objectives

Summary and Evaluation of Results

stated in agency strategic plans should
be incorporated into prioritization of
improvement action.

The availability, workload, and
resources of impacted business units
should also be considered, as well as the
engagement and enthusiasm for change
found in potential project sponsors and
business leads. Without stakeholder
engagement, it is unlikely that a data or
information system improvement will
be successfully and sustainably
implemented within routine business.
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Improvement Evaluation Tools
The figure below demonstrates the TAM Data Assistant functionality supporting
improvement evaluation. Highlighted are five key aspects of this interface:

1. Sort and Display Functionality — organize improvements identified during the
self-assessment process

2. Filter Functionality — apply criteria to filter the improvements based on Area,
Challenge, Priority, Effort, Impact, as well as other factors.

3. Individual Improvement Details — see details for each selected improvement

4. Evaluation Criteria — establish the improvement’s impact vs. effort, priority, and
associated challenges.

5. Assessment Information — review the current and desired state of the
associated element, as well as provide a link to quickly return to, and adjust, the
associated assessment information.

P
Sort and Display 1 age
) Evaluate Selected Improvements Show Al mprovements
Display |10 |Improvements Per Page

Sort Improvements By Specify Inventory Data Elements Q (S Challenges Priority
o=
Specify detailed inventory data elements for each g g B No Significant Challenges v
asset, sub-type, and component. Set required, =2 J . © @ Time @ Coordination
recommended, and optional inventory data.
5 o o Resources Change
Areas Expertise Other

Low Medium High

Effort
Challenges v Expand Notes %

Priori v A.1.a Asset Inventory Data Model Current Desired
riority Level Level
[ R ] [ Hide This Improvement
Effort v
Impact v Routinely Evaluate Asset Data Model e o o Challenges Priority
o
Scored v Routinely evaluate the asset information model to g E B No Significant Challenges M
. : . =z o ] o]
enslure allgnmdem \;wth TAM, prcgect, and =z @ Time Coordination
Hidden Improvements maintenance development needs. : . . @ Resources TEmE
# Expertise Other
Low Medium High
ifar Expand Notes v
Showing 4 Improvements
4 Total Selected Improvements A.l.a Asset Inventory Data Model Current Desired
Level Level

* total excludes hidden improvements [ Reassess ] [ Hige This Improvement ]

Figure 4-2: TAM Data Assistant Use to Evaluate Selected Improvements

e Priority: The Low, Medium, High priority value assigned to the improvement.

e Impact: The Low, Medium, High impact value assigned to the improvement.

e Effort: The Low, Medium, High impact value assigned to the improvement.

¢ Time Challenge: An indicator of whether a time challenge was identified for the
improvement (0 = no challenge was identified, 1 = a challenge was identified).
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e Resource Challenge: An indicator of whether a resource challenge was
identified for the improvement (0 = no challenge was identified, 1 = a challenge
was identified)

e Expertise Challenge: An indicator of whether an expertise challenge was
identified for the improvement (0 = no challenge was identified, 1 = a challenge
was identified)

e Coordination Challenge: An indicator of whether a coordination challenge was
identified for the improvement (0 = no challenge was identified, 1 = a challenge
was identified)

e Change Challenge: An indicator of whether a change challenge was identified
for the improvement (0 = no challenge was identified, 1 = a challenge was
identified)

e Other Challenge: An indicator of whether another type of challenge was
identified for the improvement (0 = no challenge was identified, 1 = a challenge
was identified)

e Status: An indicator of whether the improvement was or was not selected for
improvement.

e Evaluation Notes: Improvement notes captured during the self-assessment
activity.

The export file can be used to readily list, filter, sort, and apply calculations which may
be helpful in communicating the priorities for improvement. By joining these results
with the detailed assessment information, the user can further refine the priorities for
improvement.
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High Impact, Low Effort Improvements

Filter for High Impact, Low Effort improvements. Consider improvement opportunities which deliver significant
value without substantial effort. Where practical for immediate investment, communicate these “low hanging
fruit” to decision-makers as easy wins.

Combine Assessment and Improvement Information

Combine assessment and improvement information using the Element ID field. Use this to improve
communication of improvement priorities by also relating current or desired performance.

Improvement of Low Performing Elements

Use the combined assessment and improvement information to sort the improvement list for low performing
elements (“increasing” by assessment current level). Identify improvements to lowest performing elements.

A low performing element may not always stand on its own as a priority of the organization, but also consider the
interrelated nature of performance within the framework. Lagging performance in one aspect of performance
can impact ability to be successful in other areas.

Improvement of Elements with Large Performance Gaps

Use the combined assessment and improvement information to sort the improvement list based on performance
gaps (“decreasing” by the different between desired and current level). Identify improvements in the high
performance gap elements.

Consider whether initial improvements in these areas should be prioritized, given that multiple improvements
over an extended period of time will likely need to be implemented.

For more detailed information on the TAM Data Assitant’s functions and use, see the
TAM Data Assistant Quick Reference Guide provided in Appendix I.
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Executive Communication

Clear, concise communication of current practices, the
desired state, key performance gaps, and priority
improvements are essential to securing support for

implementation.

The assessment facilitator, project
sponsor, and other key team members
should be involved in development of
executive communication materials.

Digital Output and Uses

“Radar” charts, individual improvement
evaluation data entry, as well as
summary improvement “impact vs.
benefit” charting can be directly used in
decision-maker communication.

These pre-developed communication
materials should be selectively used
within externally developed executive
briefing and summary materials
designed to speak to the specific needs
and interests of the targeted decision-
makers.

Detailed export output should be used
as the basis for any non-standard
communication materials. This will
ensure that these are easily maintained
or updated in the event that the

Summary and Evaluation of Results

assessment results are revisited at a
future date.

Recommendations for effective
executive communication include:

1 Present the assessment focus and
context emphasizing the
motivation, desired value in
selecting the focus, and the cross-
functional nature of the
assessment team.

2 Communicate current and desired
state quickly demonstrating where
performance is low, where it is
high, and were improvement is
most necessary. Provide practical
examples of impacts that low
performance is having on current
TAM business.

3 Share a clear set of
implementation priorities that
address gaps in current practices.
Emphasize these are the agreed
upon priorities of the cross-
functional team.
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4 Acknowledge challenges that will
be faced and outline
organizational practices and real-
world case studies that will
support successful
implementation.

Summary and Evaluation of Results
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5. Implementation
Support

This chapter references supplemental
materials provided in the guidebook
appendices that can be used to support
implementation planning for data and
information improvements.

These materials provide background on
organizational practices as well as DOT
case studies highlighting implementation
experience.
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5.1 Organizational
Practices

Making meaningful changes to how data are
managed, shared, and used within and
across a DOT TAM program requires much
more than procuring new tools and
technologies.

Agencies must ensure that they have the
necessary workforce capabilities to
successfully use and integrate new
technologies — and that they are able to
adapt to new processes for creating and
using information.

Four key types of organizational practices
can be employed to support implementation
of TAM data and information improvements:
e Strategic Management
¢ Initiative Management

e Talent Management

¢ Knowledge Management
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Organizational Practice Use

Large organizations, like DOTs, will face institutional
challenges to sustained improvement. Many of these
challenges can be addressed through deliberate o

application of the identified organizational practices. -

Time and Resource
Implementation Challenge Overview Challenges
Improvement of DOT data and information systems and related TAM

business practices requires:
° q Appendix F

Time and Resources for technical work and review and revision Strategic Planning

cycles;
e The right kinds of Expertise needed to create workable Governance
standards and facilitate review and negotiation processes; Portfolio Management
e Coordination to get agreement among different business and IT
stakeholders — and potentially with outside vendors and partner
agencies; and
e Changes to data collection processes, IT systems, and business
processes for collecting, entering, reporting and using data. o
Assembling needed time, resources and expertise; and navigating 9
coordination and change management needs can be more challenging
than conducting the actual technical work for improvement. Expertise
Some organizational strategies that can be used to overcome these Challenges
challenges are highlighted below.
Appendix F

Time and resource challenges can be addressed through: . .
Workforce Planning, Branding,

Employee Development
e Strategic Planning — increase agency direction and support for Succession Management

data and information system related improvement and Knowledge Capture and

initiatives. Dissemination

Improvement Implementation Support 95
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Governance — establish decision-making structures and
prioritized investment in activities to develop enterprise data
standards.

Portfolio Management — offer techniques to identify and
advocate for the business value and return-on-investment from
data and information system and TAM investments.

Expertise challenges can be addressed through:

Workforce Planning, Branding, and Employee Development —
provide techniques to identify job skills and develop associated
recruitment and training necessary to build specialized technical
skill (e.g. data modeling) and soft skills (e.g. group facilitation
and engagement) necessary to develop and implement
meaningful data and information system practices.

Knowledge Capture and Dissemination — establish a common
resource base for individuals involved in data and information
system related efforts and TAM business processes.

Coordination challenges can be addressed through:

Collaboration and Peer-to-Peer Learning — create opportunities
for collaboration between business and IT professionals and
create cross-functional work groups to work on data and
information-system related improvements.

Change challenges can be addressed through:

Change Management — develop approaches to communicate
the purpose, build awareness, and facilitate adoption of new
data standards, information systems, and related TAM business
practices to individual staff, business units, and the organization
at large.

Performance Management — set objectives and performance
measures that promote awareness and compliance with new
data-informed business practices.

Enterprise Architecture — establish a reference for existing or proposed

business processes.

Improvement Implementation Support

Coordination
Challenges

Appendix F

Collaboration and Peer-to-Peer

Learning

Change
Challenges

Appendix F
Change Management
Performance Management

Enterprise Architecture
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Organizational Practice Guidance
Format and Content

Information on the four practice areas is provided in Appendix F.
For each practice area, a brief practice overview is provided,
typical strategies are detailed and related to specific challenges
that are addressed through the strategy’s application, and
additional, external references are shared for further

examination.

Overview

This introductory material provides the
essential concepts pertaining to the
organizational practices and recognizes
each of the typical strategies that are
subsequently documented.

Typical Strategy Documentation
Individual strategies are identified and
documented within each practice area.
These strategies are not meant to be
comprehensive, but are identified as
they address institutional and
organizational challenges that may be
faced by a DOT as they advance their
data and information system related
practices supporting their TAM
programs.

For each strategy, specific, but high-
level, guidance is shared relating to its

execution at the DOT. This is intended
to provide a base understanding of how
the DOT can pursue application of the
strategy to address identified
challenges.

References

Given the focus of this guidebook, it is
not practical to provide comprehensive
guidance for application of each
practice area, even within the specific
context of supporting DOT TAM
programs.

Recognizing the critical role these
organizational capabilities will play in
sustained improvement in DOT
practices, following the practice area
overview and typical strategy
documentation, additional, external
reference materials are provided.
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5.2 Case Studies

The case studies provide practical
examples of real projects completed by
state DOTs that can serve as best practice
references.

These references can be used in
conjunction with improvement
recommendations to support projects and
initiatives to enhance data management
maturity in accordance with this
guidebook.

Improvement Implementation Support
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Case Study Format and Content

The interpretation and application of the improvement
recommendations will vary amongst DOTs based on size,
organizational structure, leadership objectives, and other

factors.

However, by complementing improvement recommendations
with real project examples aligned with various areas of the
assessment, DOTs will be able to see how others have
approached similar challenges, how those challenges were
addressed and how desired outcomes were achieved.

Each case study is is provided in a
consistent format. This format provides
the reader a concise and clear
description of why the project was
undertaken, the approach applied, the
value delivered, and the key challenges
faced. Supporting graphics are included
with each case study to provide visual
context in the form of charts,
workflows, screen captures or other
artifacts.

Motivation

The motivation section of the case study
is designed to create a relatable position
for why a DOT would undertake such a
project. The goal of the motivation
description is to help the reader identify

Improvement Implementation Support

with the originating challenge or
opportunity and related it to a similar
challenge or opportunity within their
own organization.

Approach

The approach is intended to provide a
high-level walkthrough of the key steps
the DOT took to execute the project or
initiative. Specific step, actions, tactics
and engagement strategies employed
by the DOT are detailed as applicable.

Value Delivered

In the value delivered section, the
outcome of the project or initiative is
described in qualitative or quantitative
fashion. By providing the outcome
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value information the reader can infer
similar outcome value propositions for
improvements that they are considering
that might be associated with the
particular case study.

Key Challenges Faced

Each case study highlights key
organizational requirements and
challenges faced during
implementation. Each case study
categorizes these challenges by time,
resources, expertise, coordination, and
change.

Supporting Graphics and Context
In order to bring the project or initiative
to life, select images are provided to
support the textural portion of the case
study. These images may be
photographs, screen shots or
applications, charts, or other
representative graphics to help illustrate
motivation, approach, value or
challenges.

Improvement Implementation Support
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Case Study Overview

Case study selection is guided by an understanding of some of
the more challenging and progressive areas of the guidance.

Each case study is aligned to an assessment area with a single
case study potentially covering more than one area or element.

Below are listed the case studies
organized by assessment area, section
and/or element references identified.

A brief case study description outlines
how the case study provides a useful
example of practice and how it is linked
to the assessment and improvement
framework.

Detailed case study materials are found
in Appendix G.

Establishing and Applying a
Governance Framework

Area: Specify and Standardize (A)
Section: Governance (A.5)
Element: All (A.5a — A.5.d)
Organization: Ohio DOT

Project: Establishing and Applying a
Data Governance Framework

Description: This project illustrates the
criticality of stewardship and formal

Improvement Implementation Support

oversight for data standards within an
organization. The case study reveals the
necessity to engage across all levels of
the organization to ensure that there is
investment to provide a comprehensive,
sustainable governance structure
established by policy.

This case study demonstrates how a
specific DOT could advance governance
elements from practice level 1 or 2 up
to practice level 3, by implementing
improvements for stewardship roles and
governance structures, data
management maturity self-assessments,
and data and integration through
process mapping.

Statewide Vehicle-Based Data o

Collection

Area: Collect (B) 9

Section: Inventory, Condition, and Detailed

Performance Collection (B.1) Case Study

Elements: Material
Appendix G
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e Coverage (B.1.a, B.2.a, B.3.a)
e Automation (B.1.b, B.2.b, B.3.b)

Organization: Utah DOT

Project: Statewide Mobile LiDAR Data
Collection

Description: This project demonstrates
establishing enterprise standards and
driving consistency so that statewide
inventory can be collected uniformly.
This project also illustrates the careful
analysis of determine data value to
guide investment decisions on how
much data to collect and when dealing
with large data sets the importance of
automating processing steps to create
efficiencies.

This case study demonstrates how a
specific DOT could advance these
elements from practice level 2 to
practice level 3, by implementing
improvements for manual data
collection automation and collection
tools and methods consolidation.

Data Collection Quality
Management Plan Implementation

Area: Collect (B)

Section: Inventory condition and
performance (B.1)

Elements: Quality (B.1.c, B.2.c, B.3.c)

Organization: Colorado DOT

Improvement Implementation Support

Project: Pavement Data Quality
Management Plan

Description: This project showcases the
ability to leverage Federal requirements
as an impetus to addressing a larger and
more complex issue. Additionally, this
project reveals the importance of
change management and careful
attention to understanding in entirety:

e the business process,
e what will change, and

e how it will affect the stakeholders.

The training and certification aspects of
the case study illustrate a method to
support sustained change.

This case study demonstrates how a
specific DOT could advance these
elements from practice level 1 to
practice level 2 or 3, by implementing
improvements for data quality
collection plan.

Mobile Field Data Collection
Implementation

Area: Collect (B)
Sections:
e Inventory, Condition, and
Performance Collection (B.1),
e Project Information (B.2),

e Maintenance Information (B.3)

Element: Quality (B.1.c, B.2.c, B.3.c)

Organization: Virginia DOT
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Project: Mobile Field Data Collection of
Maintenance Work Accomplishments

Description: This project showcases the
value of defining data collection
standards and data capture strategies
that allow for consistency field data
collection. These are foundational to
development of mobile field data
collection tools and downstream
analysis tasks. Also highlighted in this
project is the cost benefit analysis that
must be made with respect to software
customization decisions.

This case study demonstrates how a
specific DOT could advance these
elements from practice level 3 to
practice level 4, by implementing
improvements for automated data
quality collection audits.

Mobile LiDAR and BIM/CADD
Integration

Area: Store, Integrate and Access (C)

Section: Asset life cycle data integration
workflows (C.2)

Elements:
e Project development to project
delivery (C.2.b)

Organization: Utah DOT

Project: Integration of 3D Modeling
Data to Support Asset Management

Description: This project exemplifies the
value of leveraging asset inventory and

Improvement Implementation Support

condition data into the project delivery
phase. This project also shows that
investments in one asset life-cycle stage
can pay dividends in another, the
additional returns on investment by
looking at the larger life cycle viewpoint
can be considered to aid justification of
new data and digitalization projects.

This case study demonstrates how a
specific DOT could advance this element
from practice level 3 to practice level 4,
by implementing improvements for
asset life-cycle data transfers
automation.

Multi-Objective Project
Prioritization Program
Implementation

Area: Act (E)

Section: Project Planning, Scoping, and
Design (E.2)

Element: Data-Driven Project Planning
and Scoping (E.2.a)

Organization: Ohio DOT

Project: Transportation Asset
Management Decision Support Tool
(TAMDST)

Description: The project illustrates the
accumulated value and derived benefits
from normalizing ratings and metrics to
support cross asset planning. This work
further demonstrates the value of
dashboards and visualization techniques
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to support decision making as well as
making those decisions on prioritization
defensible.

This case study demonstrates how a
specific DOT could advance this element
from practice level 2 to practice level 3,
by implementing improvements for
network-level performance monitoring
programs.

Improvement Implementation Support 104
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Appendix A:
Specify and
Standardize Data

Element-Level
Response Templates

This Appendix offers element-level
response templates for Area A: Specify
and Standardize Data.

Note: Use of the TAM Data Assistant is
recommended however these templates
are provided for informal use or pen and
paper assessment.



Date: Participating Members:

Assessment Context:

A-Specify and Standardize Data

1-Inventory, Condition, and Performance

A.l.a — Asset Inventory Data Model

Element
Description

integration, summary, and reporting.

Standardized asset categories, component breakdowns and core attributes, providing the foundation for asset inventory information tracking,

Benchmark Level 0

Benchmark Level 1

There are no commonly adopted
definitions or methodologies for

tracking inventory information for a
given asset or asset type.

The asset has been defined, and the
approach for asset inventory has
been established — e.g. sampling

versus full inventory; itemize each
asset versus counts.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

An asset breakdown structure has
been established to define various
asset subtypes and components.
There are clear criteria for assigning
sub-types and identifying
components.

A minimum set of required
inventory attributes have been
identified (e.g. unique identifier,

location, install date, asset subtype,

size/measure). Additional
recommended and optional data

elements have been identified. The

desired extent of collection has
been established.

A detailed asset
information model has
been defined that supports
direct integration with
project and maintenance
information, contracts
and/or design files.

Current: ] Desired: []

Current: ] Desired: []

Current: [ Desired: []

Current: [ Desired: []

I ICurrent: O Desired: []

[ Define the “asset” and
determine how the asset
inventory should be recorded to
support current/desired practice.

[] Develop the “asset breakdown
structure”, providing clear criteria
for identifying various asset “sub-
types” and “components”.

[ Specify detailed inventory data
elements for each asset, sub-type,
and component. Set required,
recommended, and optional
inventory data.

[J Document a detailed asset
information model facilitating
direct integration of asset
inventory with maintenance work
orders and project files.

[J Coordinate with field and
office staff to identify current
inventory data collection
practices and standards.

[ Evaluate existing inventory
standards to identify gaps or
inconsistencies in current
standards for improvement.

[ Specify minimum levels of
inventory data coverage to meet
decision-making, communication,
and reporting needs.

[J Routinely evaluate the asset
information model to ensure
alignment with TAM, project, and
maintenance development needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

A-Specify and Standardize Data

A.1.b — Asset Condition and/or Performance Data Model

Standardized asset condition and performance data types, detailed attributes, and summary indices, ratings, or scores that are useful in asset related
decision-making and communication.

Benchmark Level 1 I I Benchmark Level 2

1-Inventory, Condition, and Performance

Element
Description

Benchmark Level 0

Benchmark Level 3 I I Benchmark Level 4

A methodology has been defined to
evaluate asset specific condition or
performance information against a
common, cross asset performance
metric (typically associated with net

Specific data attributes related to
the condition or performance
measures have been established

General condition or
performance data elements
have been defined for the

Condition or performance data
elements and collection methods
have not yet been defined for the

General condition or performance
categories and/or ratings have been

asset or asset type.

asset or asset type.

defined for the asset or asset type.

(e.g. observation date, detailed
data attributes, overall rating).

benefit, value, contribution, or need
based on the agency’s overarching
strategic framework.

Current: ] Desired: []

Current: [

Desired: [] "

Current: [ Desired: []

Current: [ Desired: [] "

Current: ] Desired: []

[] Define the various condition
and performance data types
and associated/anticipated
collection methodologies.

[] Document general
condition or performance
groupings and general
criteria (e.g. condition
ranges) for these groupings.

[ Specify detailed data elements
for each condition or performance
rating or categorization. Set
required, recommended, and
optional data elements.

[] Establish detailed
methodology to evaluate asset
condition, performance, or
contribution to overarching
agency strategic priorities.

[J Coordinate with field and
office staff to identify current
condition and performance
data collection practices and
standards.

[ Evaluate existing
condition or performance
standards to identify gaps or
inconsistencies in current
standards for improvement.

[ Specify minimum levels of
condition or performance data
coverage to meet decision-
making, communication, and
reporting needs.

[ Routinely evaluate the
condition and performance
standards to ensure alignment
with TAM business needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

A-Specify and Standardize Data

A.1l.c — Design Model Standards

CADD standards consistent with asset inventory standards (asset categories and component breakdowns) to support linkage and data exchange with

project information with asset inventory and management systems
Benchmark Level 3 I I Benchmark Level 4

CADD standards are defined with
base objects aligned with asset

categories and components, in a

manner that allows for extraction

1-Inventory, Condition, and Performance

Element
Description

Benchmark Level 0 Benchmark Level 1 Benchmark Level 2

CADD standards are defined with
base objects aligned with asset
categories and components in a

manner that allows for extraction

of asset information from project

Data exchange protocols are defined
for the asset, allowing direct
integration of project files and asset

CADD standards are defined for
the asset, however they are not
related to established asset

CADD standards are not defined
for the asset.

categories or components.

files with a project specific,
manual effort to reconcile
differences.

of asset information from project
files through standardized
processes.

inventory and/or management
systems.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: ]

Desired: [] "

Current: ] Desired: []

[ Establish uniform standards
and procedures for
development of electronic
design and survey plans

[] Define CADD standards that
align based objects with asset
types, sub-types and
components

[] Define a detailed project
information model that
contains detailed asset
attribution needed for asset
management.

[] Define detailed data
exchange protocols which
support transformation of asset
information into CADD design
files, and vice versa.

[] Develop training to
communicate design

[] Develop training to
communicate CADD standard

[] Develop training to
communicate detailed project

[] Develop training to raise
awareness of data exchange

standards. alignment with asset information model and uses in protocols and requirements.
information. asset management.
[ Other: [ Other: [ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

Specify and Standardize Data

Inventory, Condition, and Performance

Element
Description

A.1.d - Location Referencing

Standardized location referencing for asset inventory and condition data to enable mapping and integration with other agency data for analysis.

Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

Location referencing methods
and data standards for the asset
have not been defined.

Location referencing methods
and data standards have been
established for the asset, but
they cannot be readily
transformed to the established
enterprise location referencing
standard.

Location referencing methods
and data standards have been
established for the asset and can
be readily transformed to the
agency’s enterprise location
referencing standard.

Benchmark Level 3 I I Benchmark Level 4

Location referencing methods
and data standards have been
established for the asset and are
consistent with the agency’s
enterprise location referencing
standard.

Location referencing of asset
information is kept up-to-date in (near)
real time as the enterprise location
referencing definitions are updated.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: ]

Desired: [] "

Current: ] Desired: []

[ Evaluate agency enterprise

location referencing standards
and identify a method(s) which
best support asset needs.

[ Standardize location
referencing in a manner that
can be transformed to the
agency enterprise standard.

[ Standardize location
referencing in a manner that is
consistent with the agency’s
enterprise standard.

[ Fully integrate asset data
systems, tools, and records with
the agency’s enterprise location
referencing system.

[J Examine current inventory,
condition, and performance
data standards to identify
various location referencing
methodologies in current use.

[] Document clear processes
and business requirements for
transformation of any location
references not meeting the
enterprise standard.

[] Develop specifications for
tools to support accurate
identification of location based
on current enterprise location
referencing system definitions.

[ Routinely evaluate the
agency location referencing
systems to ensure alignment
with TAM business needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

2-Treatments and Work

Element
Description

A.2.a — Treatment and Work Data Model

Standardized asset treatment/work categories and attribution to enable information collection, integration, and consistent reporting.

Benchmark Level 0 I I Benchmark Level 1 I I Benchmark Level 2

There are no consistently defined
treatment/work categories for
the asset.

Treatment and work categories

impacting asset condition or

performance have been defined

(e.g. replacement, corrective
maintenance, preventive
maintenance).

Specific treatment types and work

activities have been identified for the

asset, and classified according to
established categories. Standard
methods for tracking work
accomplishments are in place.

Benchmark Level 3 I I Benchmark Level 4

A standard set of minimum

attributes for tracking maintenance

activities and projects (e.g. work
completion date, cost, location)
have been established. Required,
recommended, and optional fields
have been identified for various
treatments and work types.

Impacts of projects affecting
multiple assets are tracked for
each individual asset. Asset
treatment and work data
models are periodically
adjusted to reflect changes in
project delivery methods.

Current: [ Desired: [] "

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

" Current: [ Desired: []

[J Define what are considered
“work accomplishments” for
the asset.

[] Develop lists of standard
activities and project types,
providing criteria for grouping
specific work into these activity
and project types.

[ Specify detailed treatment and
work data elements for various
project and activity types. Establish
required, recommended, and
optional data elements.

[ Integrate methods for tracking
impacts of projects affecting
multiple assets (e.g. pavement
projects that upgrade guardrails)
into the treatment and work data
models to capture information
needed for the assessed asset.

[J Coordinate with field and
office staff to identify current
project types and maintenance
activities impacting the asset.

[] Evaluate existing treatment
and work data standards to
identify gaps or inconsistencies
for improvement.

[] Determine minimum levels of
treatment and work data coverage
to meet decision-making, reporting,
and communication needs.

[] Establish a program to routinely
evaluate asset treatment and work
data models to ensure they
continue to meet agency needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

A-Specify and Standardize Data

> Treatmente and Work A.2.b — Treatment and Work Location Referencing

Standardized location referencing for planned and completed work to enable accurate collection, mapping, and integration with other agency data for

analysis.
Benchmark Level 1 I I Benchmark Level 2 Benchmark Level 3 I I Benchmark Level 4

Consistent standards for location | Consistent standards for location
referencing are established for referencing are established for
the asset’s project or the asset’s project or
maintenance treatment data maintenance treatment data

types (where applicable), types (where applicable) in a
however these standards cannot manner that can be readily

Element
Description

Benchmark Level 0

The agency’s enterprise
location referencing standards
are in place for all the asset’s

project and maintenance

Some treatment or work types are

tracked with location referencing

but location referencing methods
are not consistent across work types

Treatment or work data associated
with the asset do not include location
references and are not mappable.

or over time.

be readily transformed to the
established enterprise location
referencing standard.

transformed to the agency’s
enterprise location referencing
standard.

treatment data types (where
applicable).

Current: ] Desired: []

Current: [ Desired: []

" Current: ] Desired: []

Current: [

Desired: [] " Current: []

Desired: []

[ Evaluate agency enterprise
location referencing standards,
identifying methods that best
support asset work tracking needs.

[ Standardize location
referencing in a manner that is
transformable to the agency
enterprise standard.

[ Standardize location
referencing in a manner that is
consistent with the agency’s
enterprise standard.

[ Integrate asset work tracking
data systems, tools, and records
with the agency enterprise
location referencing system.

[J Examine current work
accomplishment tracking data
standards to identify location
referencing methodologies in
current use.

[] Document clear processes and
business requirements for
transformation of any location
referencing methodologies not
meeting the enterprise standard.

[] Develop specifications for
useful tools to support accurate
identification of location based
on current location referencing
system definitions.

[ Routinely evaluate the
agency location referencing
systems to ensure alignment
with treatment and work
tracking needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

2-Treatments and Work

Element
Description

A.2.c — Process Documentation and Management

Established and documented responsibilities and business processes for updating asset information as assets are installed, maintained, upgraded, and
replaced or removed.

Benchmark Level 0

Business processes for updating
asset inventory, condition and
work history information are ad-
hoc and undocumented.

Business processes for updating
asset information are established

but not yet documented.

Business processes for updating
asset information are
documented in a general fashion
based on a standard practice.
Documentation is not shared in a
consistent, highly visible and
accessible place.

Benchmark Level 1 I I Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Business processes for updating asset
information are documented in detail
and include explicit information on
when and how different data entities
are created, updated, and deleted or
archived. Documentation is stored in a
highly visible, accessible place.

Business process documentation
for updating asset information
includes detailed business rules
suitable for monitoring and/or

automating data updates and
exchange.

Current: ] Desired: []

Current: ] Desired: []

" Current: ] Desired: []

Current: [ Desired: []

Current: ] Desired: []

[ Coordinate with field and
office staff to identify current
asset data updates based on
asset work accomplishment.

[] Develop standard operating
procedures relating to primary
asset maintenance activities
and project types. Include
steps for asset data updates.

[J Augment standard operating
procedures to include detailed
responsibilities and instructions
for asset data updates reflecting
work accomplishment.

[J Document detailed business rules
for how individual asset data
elements are adjusted based on work
data. Establish metrics that can be
used to evaluate process execution.

[J Coordinate with field and
office staff to identify various
business practices relating to
asset work accomplishment
tracking.

[J Evaluate current business
practices to identify where
there are significant gaps in
asset data updates relating to
work accomplishment.

[] Develop detailed process
documentation identifying
when various asset data entities
are or should be created,
updated, deleted, or archived.

[] Define detailed exchange
protocols facilitating automation of
asset data updates based on capture
of work accomplishment
information.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

3-Resource Allocation and Prioritization

Element
Description

A.3.a — Prioritization Factors

Use of asset tiers, condition or performance levels, work types or other prioritization factors to support high-level decision-making.

Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

I I Benchmark Level 3 I I Benchmark Level 4

Investment prioritization factors

are not defined for this asset.

General investment prioritization
factors have been established for
the asset (e.g. functional
classification) but do not include
key factors of concern to asset
managers.

Investment prioritization
factors have been
distinguished for both
internal asset level
decision-making as well as
cross-asset or cross-
program investment
prioritization.

Investment prioritization
factors have been established
that address factors of concern
to asset managers as well as
concerns of other key
stakeholders and other agency
business processes.

Specific Investment prioritization factors have
been established for the asset that address key
factors of concern to asset managers.
However, they don’t address concerns of other
key stakeholders or other agency business
processes (e.g. safety planning).

Current: [ Desired: []

Current: ] Desired: []

Desired: [] " Current: [

Current: [ I I Current: [

Desired: [] Desired: []

[ Identify basic geographical,
organizational or network
information useful in
determining how to prioritize
needed work on assets.

[J Expand prioritization factors
to include asset specific
information such as asset type,
utilization, condition category.

[] Expand prioritization factors to include
stakeholder input such as asset performance
requirements, or risks, impacts and/or need
in other asset or business areas.

[] Expand prioritization
factors to include individual
asset contributions to agency
goals or objectives (e.g.
safety).

[0 Communicate general
expectations for what
information should be
considered in deciding how
work is to be prioritized.

[] Document a methodology
for prioritization factor use in
distribution of asset-related
resources.

[] Update resource distribution methodology
as appropriate. Document factor use in
external investment decisions (e.g. when an
asset must/should be included in an
unrelated asset improvement or project).

[] Develop a methodology for
calculating prioritization
factors that can be used
across different programs.

[ Other:

[ Other:

[ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

3-Resource Allocation and Prioritization

Element
Description

A.3.b — Analysis Parameters

Established analysis parameters (e.g. asset deterioration and treatment benefit models, treatment unit costs, analysis time horizons) supporting
resource allocation analysis and decision-making.

Benchmark Level 0

Analysis is ad-hoc and therefore there

is no recognized need for
standardizing analysis parameters.

Benchmark Level 1 I I Benchmark Level 2

Condition or performance-based
analysis parameters (e.g.
improvement benefits of various
treatment types or asset
deterioration models) are
standardized to support asset
decision-making and resource
allocation. These are typically only
useful for network-level analysis or
rough project-level estimates.

Simple analysis parameters (e.g.
unit costs or service life) are
standardized to support asset
decision-making and resource
allocation. These are only useful
for general, network-level
analysis.

Benchmark Level 3

Benchmark Level 4

Condition or performance-based
analysis parameters are standardized
to support asset decision-making and

resource allocation. These are useful
for both network- and project-level
EREINS

Analysis parameters are
defined consistently across
assets, supporting cross-
asset resource allocation
analysis.

Current: [ Desired: []

Current: [ Desired: [] " Current: ] Desired: []

Current: [ Desired: []

Current: [ ] Desired: []

[ Identify base parameters
supporting estimation of annual
needs (e.g. asset service life, typical
treatment unit costs, or annual life-
cycle maintenance costs).

[J Work with field asset
managers to expand analysis
parameters to support individual
asset level needs assessment and
investment optimization.

[] Expand parameters to
support condition or
performance based forecasting
(e.g. asset deterioration and
improvement benefit models).

[] Expand analysis parameters to
include asset specific contributions
to agency goals or objective areas.

[0 Communicate general
expectations for asset-related
needs or investment analysis.

[] Document a methodology for
application of network-level
analysis for project-level, field

[] Document a methodology
for asset needs forecasting.

[] Examine analysis methodologies
across different assets and develop a
consistent approach to analysis

decisions. parameter definition (e.g. service
life) to enable cross-asset analysis.
[ Other: [ Other: [ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

A-Specify and Standardize Data

P A.4.a — Data Dictionary Standards and Guidelines

Element
Description

Benchmark Level 0 I I Benchmark Level 1 I I Benchmark Level 2

Standardized data dictionaries documenting data element definitions, calculation methods, formats and value domains.

Benchmark Level 3 I I Benchmark Level 4

Policies or guidelines for
creating and maintaining
data dictionaries ensure
update as changes to
databases are made. They
are stored and managed at

Guidance, training and quality
assurance processes are in
place to ensure that data
dictionaries contain useful
information for both business
and IT staff and that they are

Data dictionaries may be required for
new systems, but data dictionary
elements are not standardized
beyond those required for technical
database design (e.g. field name,

There are no requirements or
standards for data dictionaries
to document data element
definitions.

Data dictionaries requirements are defined
and specifications for key content (field
description, allowable values), are defined.

data type, format).

enterprise level, enabling
identification of similar data
elements across databases.

maintained in a known,
designated location.

Current: [ Desired: [] " Current: ] Desired: []

Current: ] Desired: [] Current: ] Desired: [] " Current: [ Desired: []

[ Establish basic scope,
elements and needs for
development of data
dictionary content.

new IT projects or system

format and required,

[] Document metadata policy for
enhancements. Define a standard

recommended, and optional fields.

[] Develop guidance and training to
ensure metadata standards meet
business and IT needs.

[] Develop standard
operating procedures for
maintaining metadata.

[J Work with IT and business
owners to document data
dictionary content for critical
asset data.

[J Work with IT and business
owners to document data
dictionary content for remaining
asset data.

[] Develop requirements for and
implement a standardized metadata
repository to store, manage, and provide
access to agency metadata.

[ Improve functionality of
metadata repository,

enhancing data search and
identification functionality.

[ Other: [ Other:

[ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

4-Metadata

Element
Description

A.4.b — Dataset Metadata Standards and Guidelines

Standardized dataset-level metadata documenting dataset contents, collection methods, coverage, and limitations.

Benchmark Level 0

There are no requirements or
standards for dataset level
metadata documenting dataset
contents, collection methods,
coverage and limitations.

Benchmark Level 1 I I Benchmark Level 2

Dataset-level metadata

requirements are defined, however

detailed standards for content are
not in place or are not consistently
defined.

Dataset-level metadata requirements
are defined and specifications for key
metadata elements are defined.

Guidelines, training and quality
assurance processes ensure
that dataset level metadata

contain useful information for

both business and IT staff and
that they are maintained in a
known, designated location.

Benchmark Level 3 I I Benchmark Level 4

Processes are in place to ensure
updates to dataset metadata as
changes occur. Dataset
metadata are stored and
managed at enterprise level,
supporting creation of data
catalogs and data search
capabilities.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: [

Desired: [] " Current: [

Desired: []

[ Establish basic scope,
elements and needs for
development of dataset level
metadata content.

[J Document dataset metadata
policy for new IT projects or
system enhancements. Define a
standard format and required,

recommended, & optional fields.

[] Develop guidance, training and
quality assurance processes to ensure
that metadata meets business and IT
needs.

[] Develop metadata
standard operating
procedures.

[J Work with IT and business
owners to document dataset
level metadata for critical asset
datasets.

[J Work with IT and business
owners to document dataset
level metadata content for
remaining asset datasets.

[] Develop requirements for and
implement a standardized metadata
repository to store, manage, and
provide access to agency metadata.

[] Develop easily navigated,
searchable data catalogs for
the asset and key asset
related business processes.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

A-Specify and Standardize Data

A.5.a — Data Stewardship

5-Governance

Element

.. Established data governance structures and data stewardship roles.
Description

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Data governance bodies are
well-established and are
actively working to
strengthen data management
practices in the agency. Data
stewards have been

Benchmark Level 0 Benchmark Level 1

Steering committees or similar
structures formed to manage
enterprise data systems (e.g. GIS or
data warehouses); data stewards
with responsibility for asset data in

One or more agency data governance
bodies has been formed with
responsibility for establishing

governance processes and
stewardship roles. Stewardship roles

Contact people for data related to
different assets are generally known,
but roles and responsibilities have
not been explicitly defined or

No formal data governance
structures or specified data
stewardship roles and

responsibilities for asset data.

formalized.

these systems have been
designated.

may have been defined but are not
yet implemented.

designated and are
performing their intended
functions.

Current: ] Desired: []

Current: [ Desired: []

Current: ] Desired: []

Current: ] Desired: []

" Current: [ Desired: []

[] Define base concepts and
organization of governance
structures, roles, and
responsibilities.

[] Engage business experts and
leaders to participate in the
governance program.

[] Define governance bodies with
stewardship responsibilities (e.g.
data quality accountability,
developing curated master data).

[ Identify an asset steward and
system owners. Document clear
responsibilities for strengthening
governance and data management.

[] Engage executives and
business management in
discussion of governance
functions and implementation.

[] Complete self-assessment and,
action planning exercises to
identify gaps and prioritize action.
Periodically reevaluate.

[ Establish communities of
interest in priority business areas
and functions. Capture business
needs, terminology, rules, etc.

[J Implement enterprise systems to
manage and provide access to
governance products (e.g. a rules
engine or glossary repository).

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

5-Governance

Element
Description

A.5.b — Data Standards & Guidelines Development/Adoption ProcesseJ

Formal processes for the development, review, improvement and adoption of new data standards and guidelines.

The agency has no data standards or

practices for standardizing data
elements.

Benchmark Level 0 I I Benchmark Level 1

Existing external data standards
are considered for new system
development, and some internal
agency data elements adhere to
“de-facto” standards.

Benchmark Level 2

Benchmark Level 3

Benchmark Level 4

Data standardization initiatives
have been undertaken and
results of these efforts have

been disseminated. However, a
formal adoption process has

not been established.

A formal process for nominating,
adopting, and publishing data
standards has been established.

Roles, responsibilities and
processes have been established
to ensure that data standards

are being followed and facilitate
updates to standards based on
experience.

Current: [] Desired: [] I I

Current: [] Desired: []

Current: [] Desired: []

Current: [] Desired: []

Current: [] Desired: []

[] Define processes and formats for
creating data standards.

[J Undertake a pilot effort to
create a data standard for a high
priority data element (e.g.
project ID or location reference).

[] Define formal processes for
nominating, adopting, and
publishing data standards.

[ Incorporate responsibilities
for established processes
within new or existing
governance bodies.

[] Document existing external (e.g.
federal) data standards and internally
used formats and definitions for
priority data elements.

[J Complete self-assessment
and, action planning exercises to
identify gaps and prioritize
action. Periodically reevaluate.

[J Advance initiatives to
create standards for priority
data elements.

[] Organize communities of
interest around established
standards to ensure they are
maintained and implemented.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

5-Governance

Element
Description

A.5.c — Data Collection Approval / Coordination Practices

Formal processes for the evaluation, approval, and coordination of new data collection processes - to reduce or eliminate duplicate data collection and
ensure that the value of new data collection is maximized.

Benchmark Level 0

Benchmark Level 1

Decisions about data collection
are made independently by
individual business units with
little or no coordination.

Decisions about data collection
are made independently by
individual business units but some
level of informal communication
and coordination occurs to avoid
duplication.

Guidelines for data collection

have been created or adopted

and disseminated to promote
following best practices.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

A formal process has been
established to evaluate and
approve new data collection or
acquisition. This process has
been applied on a limited basis.

A formal process for evaluating and
approving new data collection or
acquisition efforts is in place and is
being followed.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

" Current: []

Desired: [] "

Current: ] Desired: []

[ Establish guidance for data
collection decision-making
which include coordination to
avoid duplication and identify
potential added value.

[] Engage business experts and
leaders to participate in data
collection best practice
initiatives.

[] Define formal processes for
evaluating new data collection
or acquisition.

[ Incorporate responsibilities
for established processes within
new or existing governance
bodies.

[] Encourage informal data
collection collaboration
between business units.

[J Complete self-assessment
and, action planning exercises
to identify gaps and prioritize
action. Periodically reevaluate.

[] Provide training to key data
collection decision-makers
regarding formal processes for

new data collection evaluation.

[] Organize communities of
interest around key data
collection to ensure the data
meet agency needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

A-Specify and Standardize Data

5-Governance

Element
Description

A.5.d — Change Control (Systems and Data) Processes

Formal processes to manage change in data and information systems to ensure that limited resources are effectively leveraged and reduce
unanticipated impacts to downstream systems and users.

Benchmark Level 0 I I Benchmark Level 1

Communication about planned or
actual changes to data and
information systems is limited

and downstream consequences
of these changes on reports or
other systems are not anticipated
or planned for.

Communication about changes

generally occurs but is not formalized.

Data change management
guidelines have been documented
but are not always consistently
followed.

Benchmark Level 2 I I Benchmark Level 3

Formal change control committees
are in place and consistently follow
established procedures to minimize
downstream impacts of database
changes.

Benchmark Level 4

Change control processes are
periodically reviewed and

improved based on
stakeholder feedback.

Current: [ Desired: [] "

Current: ] Desired: []

Current: [ Desired: []

Current: ] Desired: []

Current: ] Desired: ]

[] Establish guidance for
communication regarding
planned or actual data or
information system changes.

[J Document policy for
communication regarding planned
or actual data or information
system changes.

[] Define formal processes for
proactively evaluating proposed
system or data changes with
known stakeholders.

[] Organize communities of
interest around key data and
systems. Include change control
as recurring topic of discussion.

[ Identify primary users of
current asset related data and
systems.

[ Identify extended and/or
downstream users of current asset
related data and systems.

[1 Incorporate responsibilities for
established processes within new
or existing governance bodies.

[ Integrate change control
processes with a formal,
enterprise change management
program.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:
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Appendix B: Collect Data Element-Level Response Templates

Appendix B:
Collect Data

Element-Level
Response Templates

This Appendix offers element-level

response templates for Area B: Collect
Data.

Note: Use of the TAM Data Assistant is
recommended however these templates
are provided for informal use or pen and
paper assessment.



Date:

Participating Members:

Assessment Context:

B-Collect Data

1-Inventory, Condition, and Performance

Element
Description

B.1.a — Inventory, Condition, & Performance Coverage

established data models.

Coverage and level of detail for asset inventory, condition, and/or performance data aligned with current and anticipated business needs and

Benchmark Level 0

Benchmark Level 1

Data are not collected.

Inventory, condition and/or

performance data collected to meet a

one-time need and not aligned with
ongoing data needs.

Benchmark Level 2 I I Benchmark Level 3

Established inventory, condition and/or
performance data collection practices, but
not fully in line with business needs
(coverage is either insufficient or overly
detailed) and/or not aligned with the
established data model.

Established inventory,
condition and/or performance
data collection practices in line

with current business needs
and data model.

Benchmark Level 4

Regular strategic planning
process to anticipate
emerging needs and

adjustment of data
collection scope to meet
these new needs.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

" Current: ] Desired: []

Current: ] Desired: []

[J] Determine whether asset
inventory, condition, and/or
performance data collection
is warranted (establish the
business case).

[J Work with stakeholders to
understand data requirements to
meet decision support needs.

[] Review existing data collection plans and
assess whether the data are being used as
intended and providing value and whether
there are remaining gaps to consider.
Confirm the business case and value of new
data collection with key stakeholders.

[J Conduct an annual or bi-
annual review of data
collection plans to ensure
alignment with current and
emerging business needs.

[] Examine existing data
and data collection
programs for potential

[J Confirm the business case for
new data collection and establish a
“best practical” collection scope

[] Review existing data collection plans for
consistency with established data model.
Consider modifications to achieve

[] Examine opportunities to
“optimize” collection scope.
If warranted, engage

efficiencies. based on current capabilities and consistency. stakeholders to adjust data
funding. model for future needs.
[ Other: [ Other: [ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members:

Assessment Context:

B-Collect Data

1-Inventory, Condition, and Performance

B.1.b — Inventory, Condition, and Performance Automation

Element
Description

Efficient and effective use of technology for asset data collection (such as sensing technology, video, LiDAR, field collection tools)

Benchmark Level 0 I I Benchmark Level 1 I I Benchmark Level 2

Collection in digital form but
through largely manual
processes that could be
further automated (e.g.

stand-alone, electronic forms

or spreadsheets).

Primarily pen/paper collection.

Data collection using primarily
automated/semi-automated
techniques. (e.g. custom applications
with GPS location detection, voice
recognition, bar codes / QR codes)

Benchmark Level 3

I I Benchmark Level 4

Data collection using primarily automated /
semi-automated techniques with capabilities to
efficiently adapt tools to meet varied data
collection requirements across multiple data
collection business processes or asset types.

Application of state-of-the-
art computer vision and
change-detection
techniques for data
extraction and efficient
updating.

Desired: [ ] " Current: []

Current: [] Desired: [] "

Current: ] Desired: []

Current: [] Desired: []

" Current: [] Desired: []

[ Pilot and implement a
vehicle-based data
collection solution for
individual assets (e.g.
video imagery extraction)

[J Document business
cases for automation
through internal practice,
peer agency, and best
practice reviews.

[ Pilot and implement vehicle-
based data collection solutions for
multiple assets (e.g. video image
collection / LiDAR)

[] Use change detection to automate and/or
focus collection. Leverage changes in base
inventory, work accomplishments, condition
forecasting, and other techniques to eliminate
or reduce collection in low value areas.

[ Pilot and implement
semi-automated field
collection tools (e.g.
mobile data collection
applications)

[ Implement simple
solutions to move away
from pen & paper collection
(e.g. digital forms or
spreadsheet tools)

[ Pilot and implement field
collection tools useful for multiple
data collections (e.g. standardized
apps or enterprise asset
management system tools)

[] Conduct periodic evaluation and pilot
testing of cutting-edge applications or
capabilities to asset data collection programs.
Implement identified collection solutions as
appropriate.

[ Other: [ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

B-Collect Data

1-Inventory, Condition, an

Element
Description

d Performance

B.1.c — Inventory, Condition, and Performance Quality

Established processes to assess and improve asset inventory, condition and performance data quality.

Benchmark Level 0 I I Benchmark Level 1

Quality is not defined.

Expectations for data accuracy, valid
values and completeness are
established.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

A plan has been produced
including activities and roles for
data quality management before,
during and after data collection.

Formal data collector certification and
data acceptance criteria and processes
are in place.

Data collection and quality
management processes are
regularly reviewed and revised
based on prior experience.

Current: [ Desired: [] "

Current: [ Desired: []

Current: ] Desired: []

Current: [ Desired: []

" Current: [ Desired: []

[ Establish general data
collection requirements
(e.g. conditions appropriate
for collection)

[] Develop a data quality
management plan, including
documented quality management
activities and roles.

[ Establish formal data
collection training and collector
certification processes.

[] Automate data quality checks to
streamline quality management
process and ensure consistency of
quality review.

[J Document business rules
for evaluation of accuracy,
completeness, and validity
of collected data.

[J Evaluate data collection best
practices and lessons learned
from other internal and external
data collection programs.

[] Document a comprehensive
collection business process with
clear data acceptance criteria and
error resolution procedures.

[ Incorporate outcomes from quality
control and assurance processes and
routine evaluation of lessons learned
to prevent systemic errors and
improve ongoing collection processes.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

B-Collect Data

2-Project Information

Element
Description

B.2.a — Project Information Coverage

Processes to capture project work accomplishment information in a manner consistent with the project data model and with sufficient coverage to
meet asset management analysis, decision-making, reporting, and communications needs.

Benchmark Level 0

Benchmark Level 1

Project work accomplishment data is

not available in a useful form for
asset management.

Project work accomplishment data
is collected to support non-asset
management purposes (e.g.
contract payment) in a manner
that is only useful to asset
management for aggregate,
network-level summary reporting.

Project work accomplishment
data is collected in a manner
that provides an understanding

of what types of work have been

completed at particular
locations.

Project work accomplishment

data collection includes

associated asset information in a

format that is useful to

management and upkeep of the

asset inventory or condition
history.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Project work accomplishment data
collection includes detailed asset
related information (e.g. products
/ component models or standards,
specific treatment materials)
useful for detailed asset
management decision-making and
project design improvement.

Current: [] Desired: []

Current: [] Desired: []

Current: ] Desired: []

" Current: []

Desired: [] "

Current: [] Desired: []

[ Evaluate and implement
opportunities to summarize
general project information useful
to high-level asset decision-making
or reporting (e.g. annual
investment levels or quantities).

[J Implement a data collection
plan to capture project locations
and general activities performed
within those limits (e.g.
preventative maintenance,
rehabilitation, or replacement).

[J Implement a data collection
plan to capture individual asset
locations/IDs and associated
work activities,
accomplishments and results.

[J Implement a data collection
plan which captures detailed
asset information from work
activities / accomplishments
(e.g. specific materials,
products, or applications).

[] Document general asset
management use cases for project
information.

[ Establish a “best practical”
collection scope based on
current capabilities and funding.

[] Examine current practices to
“right size” collection scope to
meet current needs and
established data model.

[] Examine best practices to
“optimize” collection scope. If
warranted, engage
stakeholders to adjust data
model for future needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

B-Collect Data

B.2.b — Project Information Automation

2-Project Information

Element

Description Processes and technologies used to automate collection and processing of project work accomplishment data.

Benchmark Level 2 I I Benchmark Level 3

Data collection using primarily

automated / semi-automated

techniques with capabilities to
efficiently adapt tools to meet varied

Benchmark Level 0 Benchmark Level 1

Benchmark Level 4

Stand-alone, standardized
electronic forms or spreadsheets
are used to facilitate collection.

Data collection using primarily
automated/semi-automated
techniques through specialized

Application of state-of-the-art
computer vision and change-
Pen/paper collection

detection techniques for data

populated into the source system

Data are not automatically

of record.

solutions (e.g. custom applications
with GPS location detection, voice
recognition, bar codes / QR codes).

data collection requirements across
multiple data collection business
processes or asset types.

extraction and efficient
updating.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: [] Desired: []

Current: [] Desired: []

[J Document business cases
for project data collection
automation through internal
practice, peer agency, and best
practice reviews.

[ Pilot and implement semi-
automated field collection
tools (e.g. mobile data
collection applications) for
project data.

[ Pilot and implement field
collection tools useful for
multiple data collections (e.g.
standardized apps or enterprise
asset management system tools)

[] Use change detection to automate
and/or focus collection of project
work accomplishment data

[J Implement simple solutions
to move away from pen &
paper collection of project
data (e.g. digital forms or
spreadsheet tools).

[] Evaluate opportunities to
pre-populate high-level activity
or asset information based on
contract or design information.

[] Evaluate opportunities to pre-
populate detail asset or work
accomplishment data based on
contract or design information.

[] Conduct periodic evaluation and
pilot testing of cutting edge project
data collection applications or
capabilities. Implement solutions as
appropriate.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

B-Collect Data

2-Project Information

Element
Description

B.2.c — Project Information Quality

Established processes to assess and improve project data quality

Benchmark Level 0 I I Benchmark Level 1

Quality is not defined.

Expectations for data accuracy, valid

values and completeness are
established.

A plan has been produced
including activities and roles for
data quality management
before, during and after data
collection.

Benchmark Level 2 I I Benchmark Level 3

Formal data collector certification and
data acceptance criteria and processes

are in place.

Benchmark Level 4

Data collection and quality
management processes are

regularly reviewed and revised
based on prior experience.

Current: [J Desired: [] "

Current: [ Desired: []

Current: [ Desired: [] "

Current: [ Desired: []

Current: ] Desired: []

[] Establish general project
data collection requirements
(e.g. conditions appropriate
for collection).

[] Develop a data quality
management plan, including
documented quality management

activities and roles for project data.

[ Establish formal project
data collection training and
collector certification
processes.

[J Automate data quality checks to
streamline quality management
process and ensure consistency of
quality review of project data.

[J Document business rules
for evaluation of accuracy,
completeness, and validity of
collected project data.

[] Evaluate project data collection
best practices and lessons learned
from other internal and external
data collection programs.

[J Document comprehensive
collection business processes
with clear data acceptance
criteria and error resolution
procedures for project data.

[ Incorporate outcomes from quality
control and assurance processes and
routine evaluation of lessons learned
to prevent systemic errors and
improve ongoing collection processes.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

B-Collect Data

B.3.a — Maintenance Information Coverage

Processes to capture maintenance activity information in a manner consistent with the work order data model and with sufficient coverage to meet
asset management analysis, decision-making, reporting, and communications needs.

3-Maintenance Information

Element
Description

Benchmark Level 0 I I Benchmark Level 1

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Data on work orders is not

consistently available and/or is not
collected in a standardized fashion.

Work order and maintenance
contract data are collected to
support non-asset management
purposes (e.g. contract payment)
in a manner that is only useful to
asset management for aggregate,

network-level summary reporting.

Work order and maintenance
contract data are collected in a
manner supporting
understanding of activities
performed at individual work
locations.

Work order and maintenance contract
data collection includes associated
asset information in a format that is

useful to management and upkeep of

the asset inventory or condition
history.

Work order and maintenance
contract data collection includes
detailed asset related information
(e.g. products / component
models or standards, specific
treatment materials) useful for
detailed asset management
decision-making and project
design improvement.

Current: [ Desired: []

Current: [ Desired: []

Current: [] Desired: [] "

Current: ] Desired: []

Current: ] Desired: []

[ Evaluate and implement
opportunities to summarize
work order information useful
to high-level asset decision-
making or reporting (e.g. annual
investment levels or quantities).

[ Implement a data collection
plan to capture work order
locations and general activities
performed within those limits
(e.g. preventive maintenance,
minor repairs)

[J Implement a data
collection plan which
captures individual asset
locations/IDs and associated
work activities and
accomplishments.

[J Implement a data collection plan
which captures detailed asset
information from work activities /
accomplishments (e.g. specific

materials, products, or applications).

[ Document general needs and
uses for work order information.

[ Establish a “best practical”
collection scope based on
current capabilities and funding
for work order collection.

[] Examine current practices
to “right size” collection

scope to meet current needs
and established data model.

[] Examine best practices to
“optimize” work order collection
scope. If warranted, engage
stakeholders to adjust data model
for future needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

B-Collect Data

3- Maintenance Information

Element
Description

B.3.b — Maintenance Information Automation

Processes and technologies used to automate collection and processing of maintenance activities, work orders, and work accomplishment data.

Benchmark Level 0

Benchmark Level 1

Pen/paper collection

Stand-alone, standardized
electronic forms or spreadsheets
are used to facilitate collection.
Data are not automatically
populated into the source system
of record.

Benchmark Level 2 I I Benchmark Level 3

Data collection using primarily
automated/semi-automated
techniques through specialized
solutions (e.g. custom applications
with GPS location detection voice
recognition, bar codes / QR codes).

Data collection using primarily
automated / semi-automated
techniques with capabilities to

efficiently adapt tools to meet varied
data collection requirements across

multiple data collection business
processes or asset types.

Benchmark Level 4

Application of state-of-the-art
computer vision and change-

detection techniques for data
extraction and efficient
updating.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: [ Desired: []

[J Document business cases
for automation of work order
data collection through
internal practice, peer agency,
and best practice reviews.

[ Pilot and implement semi-
automated field collection
tools (e.g. mobile data
collection applications) for
work order data collection.

[ Pilot and implement field
collection tools useful for
multiple data collections (e.g.
standardized apps or enterprise
asset management system tools).

[] Use change detection to
automate and/or focus collection of
work order and/or maintenance
work accomplishment data.

[J Implement simple solutions
to move away from pen &
paper collection (e.g. digital
forms or spreadsheet tools) for
work order data collection.

[] Evaluate opportunities to
pre-populate high-level activity
or asset information based on
work order or contract/task
information.

[] Evaluate opportunities to pre-
populate detailed asset or work
accomplishment data based on
work order or contract/task
information.

[] Conduct periodic evaluation and
pilot testing of cutting-edge data
collection applications or
capabilities. Implement solutions as
appropriate.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

B-Collect Data

3-Maintenance Information

Element
Description

B.3.c — Maintenance Information Quality

Processes to assess and improve maintenance activity and cost data quality.

Quality is not defined.

Benchmark Level 0 I I Benchmark Level 1

Expectations for data accuracy, valid

values and completeness are
established.

A plan has been produced
including activities and roles for
data quality management before,
during and after data collection.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Formal data collector certification and

data acceptance criteria and processes

are in place.

Data collection and quality
management processes are
regularly reviewed and revised
based on prior experience.

Current: [ Desired: [] "

Current: [ Desired: []

Current: ] Desired: []

Current: ] Desired: []

Desired: []

" Current: []

[ Establish general data
collection requirements
(e.g. conditions appropriate
for collection) for
maintenance.

[] Develop a data quality
management plan, including
documented quality management
activities and roles for
maintenance data.

[ Establish formal data
collection training and collector
certification processes for
maintenance data.

[] Automate data quality checks to
streamline quality management
process and ensure consistency of
quality review of maintenance data.

[J Document business rules
for evaluation of accuracy,
completeness, and validity
of collected maintenance
data.

[J Evaluate maintenance data
collection best practices and
lessons learned from other
internal and external data
collection programs.

[J Document a comprehensive
collection business process with
clear data acceptance criteria and
error resolution procedures for
maintenance data.

[ Incorporate outcomes from quality
control and assurance processes and
routine evaluation of lessons learned
to prevent systemic errors and
improve ongoing collection processes.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

B-Collect Data

4-Priority Criteria and Values

Element
Description

B.4.a — Public Perception

Capture and use of information about how the public perceives different conditions, treatment options, or other TAM related factors.

I Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

Public perception data is not
captured.

Public perception is generally
evaluated against internal
thresholds established through

expert opinion (e.g. minimum
program or service standards set
based on internal DOT input).

Customer complaints or requests
related to asset condition and service
are compiled, but there is no specific

guidance on how this information

should be used.

Benchmark Level 3 I I Benchmark Level 4 I

Public perception information is
gathered through proactive
methods, and there are clear

expectations for how this input

will be used.

Public perception information

is gathered through proactive

methods that are coordinated
across assets and program

areas. Processes for

considering and resolving

conflicting perspectives are in

place.

I Current: [ Desired: []

Current: ] Desired: []

Current: [ Desired: []

Current: [

Desired: [] " Current: [

Desired: [] I

[] Define customer-oriented
service levels and minimum
expectations for asset related
programs and services
through expert opinion.

[J Implement a data collection
plan to track complaints, work
requests, or other reactive
metrics of public perception.

[J Implement a data collection plan
to use proactive methods of
gathering general public perceptions
of asset condition and service (e.g.
surveys or opinion polls.)

[J Implement a data collection
plan to capture detailed
information (e.g. thru focus
groups) to expand upon general
public perception data.

[ Evaluate asset related
program and service levels
against expectations. Flag if
minimum levels are not met.

[] Develop agency or program-
level guidance on approaches
to capturing public perceptions
to support asset-related
decision-making.

[] Define how public perception
data will be incorporated into asset-
related decision-making.

[] Document processes to
resolve conflicting perspectives
or input received through public
engagement.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

B-Collect Data

B.4.b — Decision Maker Values

4-Priority Criteria and Values

Element Capture and use of information about how DOT decision-makers (at both program and executive levels) perceive and value different asset
Description performance levels, management strategies, or other factors.
I Benchmark Level 0 I I Benchmark Level 1 I I Benchmark Level 2 I I Benchmark Level 3 Benchmark Level 4

Decision-maker values are

DOT asset program managers and

DOT asset program managers

. . DOT asset program managers
and executives don’t engage in prog g

and executives informally discuss
impacts of different asset
performance levels.

discussions about the impacts of
different asset performance
levels.

executives have regular (annual or

quarterly) meetings to review
current and projected asset
performance levels and discuss
funding priorities.

DOT asset program manager and
executive values and preferences are

captured in a quantitative fashion (e.g.

through stated preference or scoring
methods).

captured in a quantitative
fashion that supports cross-

asset / cross-program resource
distribution and/or investment
prioritization.

I Current: [ Desired: [] " Current: ]

Desired: [] "

Current: [ Desired: []

Current: ] Desired: []

Current: ] Desired: []

[] Organize informal meetings
to discuss impacts of different
asset performance levels.

[ Set up regular meetings to
review asset performance and
discuss priorities.

[] Research alternative methods
for quantifying decision maker
values and preferences.

[] Research alternative methods for
cross-asset / cross program resource
allocation or investment
prioritization.

[ Identify and document key
decision maker concerns and

[ Compile data that helps
decision makers assess the

[ Set up peer-to-peer
discussions with agencies that

[ Pilot test available tools for cross-
asset /cross-program resource

tradeoffs. implications of different have successfully applied allocation or investment
performance levels (e.g. methods for quantifying decision prioritization.
pavement roughness impacts maker values and preferences.
on vehicle operating costs)

[ Other: [ Other: [ Other: [ Other:

Assessment Notes:

Improvement Notes:
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Appendix C:

Store, Integrate, and
Access Data

Element-Level
Response Templates

This Appendix offers element-level
response templates for Area C: Store,
Integrate, and Access Data

Note: Use of the TAM Data Assistant is
recommended however these templates
are provided for informal use or pen and
paper assessment.



Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

1-Databases

Element
Description

C.1.a - Efficient Storage

Data storage methods that enable and facilitate efficient data access, analysis and transformation.

Benchmark Level 0

Benchmark Level 3

Asset inventory, condition and work

information are primarily in paper
form - not digitized.

Benchmark Level 1 I I Benchmark Level 2

Benchmark Level 4

Most databases with asset
inventory, condition and work
information are stored on a
server and can be accessed and
managed centrally.

Asset inventory, condition and
work information is digital but
stored in disparate database
types and locations.

Materialized views and automated
transformations are used to provide
efficient access to data of interest.

Information is stored for
efficient access by leveraging

cloud-based options (as
appropriate).

Current: ] Desired: []

Current: ] Desired: [] " Current: [ Desired: [] Current: [ Desired: []

Current: [ Desired: []

[J Work with information
technology staff to examine
current practices and identify
database solutions aligned with
business need and agency
recommended practices.

[J Work with information
technology staff to identify needs
and solutions for cloud-based data
storage.

[ Eliminate duplicate data by
providing curated authoritative
data for analysis and reporting.

[ Identify and implement
source systems of record for
storage of asset inventory,
condition, and work data.

[] Migrate asset data from paper
to simple database formats. Store
locally or on central servers if no
formal system of record is
available.

[J Work with information
technology staff to incorporate
anticipated future asset data,
systems, and analysis tools in
the enterprise architecture.

[J Implement cloud data storage
solutions as appropriate to provide
optimized and efficient access for
internal and external users.

[] Develop and execute a
migration plan for paper,
decentralized, and/or locally
stored data desired for
ongoing retention and use.

[ Other:

[ Other: [ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

C-Store, Integrate, and Access Data

C.1.b — Database Linkages

1-Databases

Element
Description

Benchmark Level 0 I I Benchmark Level 1 Benchmark Level 2 Benchmark Level 3 I I Benchmark Level 4

Data integration to facilitate analysis and reporting requiring use of multiple data sources.

. Processes are in place to update Roles and responsibilities have been
Data across different

There are no established linkages Data across different databases . location references and IDs as established to ensure that databases
. . databases can be linked based \ . -
across different databases that can be linked based on standard changes occur to the agency's are designed to enable efficient

. . . on shared asset, project, e . . .
store asset information. location references. . e authoritative sources for these integration to support analysis and
and/or work order identifiers. .
data elements. reporting.

Current: [ Desired: [] " Current: [ Desired: [] Current: [ Desired: [] Current: ] Desired: [] " Current: ] Desired: []
[ Standardize location [] Review existing location, [ Integrate authoritative [ Assign roles and
referencing within asset asset, project, and work order sources for location, asset, responsibilities for identifying
databases. identifiers with asset SMEs. Flag project, and work order and updating integration
inconsistences across programs information with asset requirements for asset
and processes. databases. databases, systems, and tools.
[] Review existing location, [J Standardize use of asset, [] Develop processes to [] Proactively identify asset
asset, project, and work order project, and work order unique ensure location referencing management business needs
identifiers with asset subject identifiers within asset and unique identifiers are for data integration and
matter experts (SMEs). Flag databases. maintained against translate these needs into data,
inconsistencies within individual authoritative data sources. application and technology
programs or processes. architecture requirements.
[ Other: [ Other: [ Other: [ Other:

Assessment Notes: Improvement Notes:




Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

1-Databases

Element
Description

C.1.c - Document Linkages

Processes and technologies for linking documents to assets, projects, and locations.

Benchmark Level 0 I I Benchmark Level 1

Documents related to specific assets or
projects may be filed in folders for the

asset or project but are not directly
linked through metadata or other
methods.

Selected document types can

be linked to associated assets,

projects, and locations.
Approaches may vary across
document types or systems.

Benchmark Level 2 I I Benchmark Level 3

Standardized approaches are used
to connect documents to assets,
projects, locations but there are no
established business processes or
roles to ensure execution.

An electronic document
management system is integrated
with asset management, project
management, location referencing
systems and tools. Business
processes and roles for document
management are documented, but
may not be monitored.

Benchmark Level 4

An electronic document
management system is
integrated with asset
management, project

management, location
referencing systems and tools.
Business processes are
documented and monitored to
ensure application.

Current: ] Desired: []

" Current: ] Desired: []

Current: [ Desired: []

Current: ] Desired: ]

Current: [ Desired: []

[] Review existing document
standards and metadata with asset
Subject Matter Experts (SMEs). Flag
opportunities to incorporate linkages
to assets, projects and locations
within individual processes.

[] Review existing
document standards and
metadata with asset SMEs.
Flag opportunities to
incorporate linkages across
processes and programs.

[] Develop an electronic
document management system
with defined metadata providing
linkages for priority
documentation.

[] Document and apply detailed
document metadata business
rules useful in flagging
documentation that has been
improperly tagged.

[] Take advantage of available
document management systems to
establish metadata elements for
asset ID, project ID and location.

[J Standardize use of asset,
project, work order unique
identifiers and location
referencing within key asset
related documentation.

[] Document business processes,
roles and responsibilities for
applying standard metadata
during document creation and/or
update.

[] Routinely evaluate document
metadata practices to ensure
they are meeting business needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

C-Store, Integrate, and Access Data

C.1.d — Data Storage Capacity

1-Databases

Element

Description and other

data storage requirements.

Processes to provide sufficient storage capacity to meet current and likely future needs, considering collection of imagery, LiDAR, backups, archiving,

Benchmark Level 0

Data storage needs are not
systematically assessed, and

requests for additional
storage are not reliably met.

Data storage requirements are
evaluated as part of new
information system
development processes, but
space requirements are not
routinely reassessed after
initial system deployment.

A process exists for business
areas to request additional
storage to meet needs
related to growth in data or
new data collection efforts.

Benchmark Level 1 I I Benchmark Level 2 I I Benchmark Level 3

The organization has a data storage
management strategy that includes
considerations of retention, backup
requirements, structured and
unstructured data, disaster recovery,
etc. based on current needs.

Benchmark Level 4

The organization has a forward-looking data
storage management strategy that includes
considerations of retention, backup
requirements, structured and unstructured
data, disaster recovery, etc. based on current

and future needs. Strategy includes tactics to
manage costs in alignment with needs (e.g.

tiered storage, appropriate use of cloud vs. on

premise). Strategy is aligned with and actively
managed in coordination with the business.

Current: ] Desired: []

Current: [

Desired: [] " Current: [] Desired: [] "

Current: [ Desired: []

Current: [ Desired: []

[ Establish requirements
for data storage
requirement evaluation
as part of new IT system
planning & development.

[ Create a five year,
forward looking data
storage plan in
collaboration with IT and
business leads.

[ Establish process for
system owners and/or
business leads to request
additional storage capacity.

[] Develop a data storage
management strategy that examines
and quantifies risks and identifies
data storage solutions aligned with
risk tolerance and budget.

[J Examine and
document IT process for
securing additional
storage capacity.

[ Investigate and
incorporate targeted cloud
storage applications.

[J Communicate lead time
required for IT to reliable
meet legitimate requests
for additional data storage.

[] Document a comprehensive cloud
storage policy and associated
storage solutions. Integrate cloud
storage tactics in broader strategy.

[ Other:

[ Other: [ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

2-Asset Life-Cycle Data Integration Workflows

Element
Description

C.2.a — Asset Management Data to Project or Work Order

Established data flows from asset management systems to maintenance work order systems or project development systems.

Benchmark Level 0

No defined data flow between
asset management systems
and/or scoping and project

development.

Benchmark Level 1 I I Benchmark Level 2

Data views are defined to facilitate
access to, and review of, asset
inventory, condition, and analysis
information. This data is presented
in a manner intended for use in
downstream project scoping
activities.

Simple data flows are implemented,
allowing pre-population of key
administrative and project-level
information (e.g. asset identifiers,
recommended project/activity,
project limits) into base project
scoping documents.

Benchmark Level 3 I I Benchmark Level 4

More detailed data flows are
implemented, allowing individual
assets and/or activity details to be

pre-populated into the project scoping
documents.

Asset management system
information automatically
flows into maintenance
management/ project
planning systems.

Current: ] Desired: []

Current: ] Desired: []

Current: [ Desired: []

Current: [ Desired: []

II Current: [ Desired: []

[] Develop standard views or
reports to expose asset
inventory, condition, and
analysis information for use in
project scoping processes.

[ Transform key data stored in
asset systems to support direct
integration of information into

project scoping products.

[J Transform detailed data stored
in asset systems to support direct
integration of asset and activity
details into project scoping
products.

[J Transform detail data stored in
asset systems to support direct and
complete integration into project
scoping products.

[] Engage Subject Matter
Experts (SMEs) from asset
management and project
planning and scoping to
identify opportunities for
improved coordination.

[ Pilot test and implement
simple, manual or semi-
automated data integrations.
Provide quality assessment tools
to support informed data use.

[ Pilot test and implement batch
processes to transfer data.
Integrate quality assessment tools
to ensure appropriate data use.

[ Pilot test and implement fully
automated processes to transfer
data. Integrate quality assessment
tools to ensure appropriate data use.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

C-Store, Integrate, and Access Data

C.2.b — Project Planning to Project Development

2-Asset Life-Cycle Data Integration Workflows

Element

Description projects.

Established data flows from project planning (scoping) to project development. Consider both maintenance/operations activities and construction

Benchmark Level 0

No defined data flow between
project planning and/or scoping
and project development.

Benchmark Level 1 I I Benchmark Level 2

Data views are defined to facilitate
access to, and review of, planning
and scoping information. This data
is presented in a manner intended

for use in downstream design
and/or project development
activities.

Simple data flows are
implemented, allowing pre-
population of key administrative
and project-level information
(e.g. project identifiers,
project/activity type, project
limits) into base project, work
order, or design documents.

More detailed data flows are
implemented, allowing individual
assets and/or activity details (such as
work location, scope, estimated cost,
and schedule milestones) to be pre-
populated into the project, work order,
and/or design documents.

Benchmark Level 3 I I Benchmark Level 4

Planning/scoping information
automatically populates
contract and design documents.
Project development activities,
participants, and/or
documentation are
automatically populated as
appropriate to the scope.

Current: [] Desired: []

Current: [] Desired: []

" Current: [] Desired: []

Current: [] Desired: []

" Current: [] Desired: []

[] Develop standard views or
reports to expose planning and
scoping information for use in
project development activities.

[ Transform key data stored in
scoping and planning systems to
support integration of data into
project development products.

[ Transform detailed data
stored in scoping and planning
systems to support integration
of information into project
development products.

[] Assess and refine existing data
flows to include additional detail (or
reduce detail). Develop specifications
for direct and complete integration of
planning / scoping details into project
development products.

[ Engage Subject Matter
Experts (SMEs) from planning
and development to identify
opportunities for improved
coordination.

[ Pilot test and implement
simple, manual or semi-
automated data integrations.
Provide quality assessment tools
to support informed data use.

[ Pilot test and implement
batch processes to transfer
data. Integrate quality
assessment tools to ensure
appropriate data use.

[ Pilot test and implement fully
automated processes to transfer data.
Integrate quality assessment tools to
ensure appropriate data use.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

2-Asset Life-Cycle Data Integration Workflows

Element
Description

C.2.c — Project Development to Project Delivery

Established data flows from project development to project delivery. Consider both maintenance/operations activities and construction projects.

Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

No defined data flow between
project development and project
delivery/construction.

Data views are defined to facilitate
access to, and review of, project

development information. This
data is presented in a manner
intended for use in downstream
project delivery / construction
activities.

Simple data flows are
implemented, allowing pre-
population of key administrative
and project-level information
(e.g. project identifiers and
limits, bid items and charge
codes, general work activities)
into base project delivery tools
and systems.

Benchmark Level 3 I I Benchmark Level 4

More detailed data flows are
implemented, allowing individual
assets and/or activity details to be

pre-populated into the project
delivery tools and systems,
including asset acceptance
inspection systems and work
accomplishment tracking tools.

Design information automatically
populates delivery/construction
information. Work accomplishment
information is largely pre-populated
based on design documents to
facilitate direct acceptance or
modification with limited data entry.

Current: ] Desired: []

Current: [ Desired: []

Current: [ Desired: []

Current: [ Desired: [] " Current: ] Desired: []

[] Develop standard views or
reports to expose design
information for use in project
delivery (e.g. acceptance
inspection or payment).

[ Transform key data stored in
design systems/documents to
support integration into project
delivery processes.

[ Transform detailed data
stored in design
systems/documents to support
integration into project
delivery processes.

[ Assess and refine existing
data flows to include additional
detail (or reduce detail).
Develop specifications for direct
and complete integration into
project delivery processes.

[] Engage Subject Matter
Experts (SMEs) from project
development and delivery to
identify opportunities for
improved coordination.

[ Pilot test and implement
simple, manual or semi-
automated data integrations.
Provide quality assessment tools
to support informed data use.

[ Pilot test and implement
batch processes to transfer
data. Integrate quality
assessment tools to ensure
appropriate data use.

[ Pilot test and implement fully
automated processes to transfer
data. Integrate quality
assessment tools to ensure
appropriate data use.

[ Other:

[ Other:

[ Other:

[ Other:




Data and Information Systems for Transportation Asset Management

Assessment Notes:

:l Improvement Notes:




Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

2-Asset Life-Cycle Data Integration Workflows

Element
Description

C.2.d Project Delivery to Asset Management Data

Established data flows from project delivery to asset management systems to ensure up-to-date, accurate inventory, condition, and work history
information. Consider both maintenance/operations activities and construction projects.

Benchmark Level 0 I I Benchmark Level 1

No defined data flow between
project delivery/construction and

asset inventory, condition,
performance and work history
databases.

Data views are defined to facilitate
access to, and review of, as-built or
inspection information. This data
is presented in a manner intended
for easier review and update into
asset management systems and/or
databases.

Simple data flows are
implemented, allowing pre-
population of key administrative
and project-level information (e.g.
project identifiers and limits, asset
identifiers, general work activities)
into asset databases for more
detailed attribution or update.

Benchmark Level 2 I I Benchmark Level 3

More detailed data flows are
implemented, allowing individual
assets and/or activity details to be pre-
populated into the asset databases,
allowing most data to be pre-populated
prior to finalization.

Benchmark Level 4

Delivery/construction
information automatically

flows to asset management
systems.

Current: ] Desired: ]

Current: [] Desired: []

Current: [] Desired: []

Current: [] Desired: []

Current: ] Desired: []

[] Develop standard views or
reports to expose project delivery
(e.g. acceptance inspection)
information for review in asset
data update.

[ Transform key data stored in
as-built or inspection systems /
documents to support
integration into asset databases.

[ Transform detailed data
stored in as-built or inspection
systems / documents to support
integration into asset databases.

[] Assess and refine existing data
flows to include additional detail (or
reduce detail). Develop specifications
for direct and complete integration
into asset databases.

[] Engage Subject Matter Experts
(SMEs) from project delivery and
asset management to identify
opportunities for improved
coordination.

[ Pilot test and implement
simple, manual or semi-
automated data integrations.
Provide quality assessment tools
to support informed data use.

[ Pilot test and implement batch
processes to transfer data.
Integrate quality assessment
tools to ensure appropriate data
use.

[ Pilot test and implement fully
automated processes to transfer data.
Integrate quality assessment tools to
ensure appropriate data use.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

3-Other Data Integration Workflows

C.3.a - Financial (Revenue, Budget, Expenditure) Data

Element
Description

Established data flows from financial systems to systems used for asset management, work planning and tracking.

Benchmark Level 0 I I Benchmark Level 1

Data views are defined to facilitate
access to, and review of, financial data
supporting asset management
decision-making. This data is
presented in a manner intended for use
in asset improvement optimization and
selection, work planning and tracking.

No defined data flow between asset
management systems and financial
systems.

Benchmark Level 2

Simple data flows are
implemented, allowing pre-
population of current budget
limits into asset management
optimization analysis and/or
work planning tools.

Benchmark Level 3 I I Benchmark Level 4

Budget and expenditure
information automatically
flows to systems used for
asset management, work

planning and tracking.

Updated information is

available in real time or
updated on a daily basis.

More detailed data flows are
implemented, allowing current budget
limits, total expenditures, remaining
funds, and future funding forecasts to
be pre-populated by discrete fund,
project, or work categories into asset
management optimization analysis
and/or work planning tools.

Current: ] Desired: ] " Current: [] Desired: []

Current: [] Desired: []

" Current: [] Desired: []

Current: [] Desired: []

[J Summarize data stored in
financial systems to support
integration into optimization and
work planning tools.

[] Develop standard views or
reports to expose financial data
for use in asset management
processes.

[J Transform detailed financial
system data to support
integration into optimization
and work planning tools.

[] Assess existing data flows and
identify refinements to include
additional detail (or reduce detail).
Develop specifications for direct
integration into optimization and
work planning tools.

[ Pilot test and implement simple,
manual or semi-automated financial
data integrations. Provide quality
assessment tools to support
informed data use.

[] Engage Subject Matter Experts
(SMEs) from asset management
and financial business units to
identify opportunities for
improved coordination.

[ Pilot test and implement
batch processes to transfer
financial data. Integrate
quality assessment tools to
ensure appropriate data use.

[ Pilot test and implement fully
automated processes to transfer
financial data. Integrate quality
assessment tools to ensure
appropriate data use.

[ Other: [ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

C-Store, Integrate, and Access Data

C.3.b — Demand and/or Utilization Data

3-Other Data Integration Workflows

Element
Description

management decision support.

Established data flows from travel demand, travel monitoring systems, or other systems quantifying demand or utilization to systems used for asset

Benchmark Level 0 I I Benchmark Level 1

No defined data flow between asset

management systems and travel
demand or utilization data systems.

Data views are defined to facilitate
access to, and review of,
demand/utilization data supporting

asset management decision-making.

This data is presented in a manner
intended for use in asset
improvement optimization,
prioritization, and planning, and

asset communication and reporting.

Simple data flows are implemented,
allowing processing of current
demand or utilization against

specific assets or network segments.

Benchmark Level 2 I I Benchmark Level 3

More detailed data flows are
implemented, facilitating useful
prioritization and/or risk evaluation
within asset management decision-
making systems, tools, and analysis.

Benchmark Level 4

Travel demand and
utilization information
automatically flows to

systems used for asset
management decision
support.

Current: [ Desired: ]

Current: [ Desired: []

Current: [ Desired: []

Current: [ Desired: []

Current: [] Desired: ]

[ Identify travel demand or
facility/service utilization data
useful to asset management.
Develop standard views or
reports.

[0 Summarize demand and/or
utilization data to support asset
prioritization and improvement
decision. Directly integrate these
into asset systems / tools.

[J Examine asset risk and
prioritization evaluation needs.
Transform key demand /
utilization data and directly
integrate for these purposes.

[J Examine real-time decision-
making priorities and needs.
Transform detailed demand /
utilization data and directly integrate
for these purposes.

[] Engage Subject Matter Experts
(SMEs) from asset management
and travel demand or facility /
service utilization data producers
to identify opportunities for
improved coordination.

[ Pilot test and implement
manual or semi-automated
demand data / utilization
integrations. Provide quality
assessment tools to support
informed data use.

[ Pilot test and implement batch
processes to transfer demand /
utilization data. Integrate quality
assessment tools to ensure
appropriate data use.

[ Pilot test and implement fully
automated processes to transfer
demand / utilization data. Integrate
quality assessment tools to ensure
appropriate data use.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

3-Other Data Integration Workflows

Element

C.3.c — Environmental Data

Established data flows from environmental information systems to systems used for asset management decision support

Description

Benchmark Level 0 I I Benchmark Level 1

No defined data flow from
environmental data systems to

asset management and project
development systems.

Data views are defined to facilitate
access to, and review of, environmental
data supporting asset management and
project development. Data is presented

for use in asset improvement
optimization and selection, work
planning, and project scoping and
development.

Benchmark Level 2

Benchmark Level 3

Benchmark Level 4

Simple data flows are implemented,

allowing processing of available

environmental data against specific

assets or network segments in a
manner that is useful to asset

improvement selection and/or project

scoping and development.

More detailed data flows are
implemented, facilitating
prioritization and/or risk

evaluation within asset
management decision-making
systems, tools, and analysis.

Detailed environmental
data automatically
flows to systems used
for asset management
and/or project scoping
and development.

Current: ] Desired: ]

Current: [] Desired: []

Current: [] Desired: []

Current: [] Desired: []

Current: ] Desired: []

[ Identify environmental data
useful to asset management.
Develop standard views or
reports.

[J Summarize environmental data to
support improvement selection and
project development. Directly
integrate into asset systems / tools.

[] Examine detailed project

development and asset management

process and risk evaluation needs.
Transform key environmental and
directly integrate for this purposes.

[J Examine real-time decision-
making priorities and needs.
Transform detailed
environmental data and directly
integrate for these purposes.

[] Engage Subject Matter Experts
(SMEs) from asset management,
project development, and
environmental units to identify
opportunities for improved
coordination.

[] Pilot test and implement manual
or semi-automated environmental
data integrations. Provide quality
assessment tools to support informed
data use.

[ Pilot test and implement batch
processes to transfer environmental
data. Integrate quality assessment

tools to ensure appropriate data use.

[ Pilot test and implement fully
automated processes to transfer
environmental data. Integrate
quality assessment tools to
ensure appropriate data use.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

C-Store, Integrate, and Access Data

C.4.a — Field Access to Data

4-Data Access

Element
Description

Benchmark Level 0 I I Benchmark Level 1 I I Benchmark Level 2

Technologies, data structures and processes to enable access to agency asset and work management system data from the field.

Benchmark Level 3 I I Benchmark Level 4

Next generation technology is used in
field business processes. Examples
include tools allowing hands free

Field staff are equipped with

Al W E I e mobile devices capable of two-

Field staff are equipped with mobile

Field staff are not equipped
with mobile technology.

laptops and can bring copies of
needed files to the field - no data

connectivity.

devices with data connections capable of

retrieval only.

way connectivity with the
ability to retrieve and send

information to office systems.

retrieval and sending of data, real-
time remote assistance, 3D/4D/5D
visualization of data, or visualization
as part of an Augmented or Virtual
Reality (AR/VR) experience.

Current: [] Desired: |:|| I

Current: [] Desired: []

Current: [] Desired: []

Current: []

Desired: [] "

Current: [] Desired: []

[ Provide basic
computer and internet
access at base field
offices or locations.

[ Identify positions requiring
mobile computing. Provide
smart phones, tablets, and/or
laptops (consider mobile data
plans as appropriate).

[ Identify positions requiring mobile
computing with data connectivity.
Provide smart phones, tablets, and/or
laptops (include mobile data plans, if
data connectivity is needed).

[J Provide seamless access
across firewall and in the field
for all asset (and related)
data, systems, and tools.

[] Develop budget for
supplying mobile devices
to field staff. Consider
Bring-Your-Own-Device
(BYOD) policies.

[] Develop mobile friendly
views of key asset information
(e.g. asset inventory, work
recommendations or history).

[] Develop comprehensive mobile
solutions for key systems, tools,
analysis, and information. Support real-
time field data update and creation.

[] Explore and pilot next
generation mobile tools that
can support asset business
processes. Implement as
appropriate.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

C-Store, Integrate, and Access Data

C.4.b — Public Access to Data

4-Data Access

Element
Description

Benchmark Level 0 I I Benchmark Level 1 Benchmark Level 2 Benchmark Level 3 I I Benchmark Level 4

Technologies, data structures and processes to enable public access to agency condition and asset performance information and planned projects.

A website with a dashboard is
available to reflect performance
metrics and comparison to
organization goals, updated in near
real time.

A website is available with A website with a dashboard is

A website is available with summary data and some available to reflect project level
contact information. downloadable data, reports, or J performance metrics and comparison
reference materials. to project goals, updated periodically.

A publicly accessible repository of
asset/project information does not
exist.

Current: [] Desired: [] " Current: [] Desired: [] Current: [] Desired: [] Current: [] Desired: [] " Current: [] Desired: []
[] Develop public facing website [] Provide access to public [] Develop and share asset [ Implement data and system
providing general overview of facing data, reports, and performance metrics, targets, integrations to provide near real
asset related programs and supporting materials through and other information through time updates of asset data shared in
contacts. program website(s). a public facing dashboard. the public dashboard.
[] Examine agency public facing [] Develop a public data [] Develop messaging and [] Develop messaging and materials
website and identify appropriate portal where curated data materials to share context for to relate asset performance with
locations to share or link asset and reports can be uploaded asset performance with public. overarching organization goals.
specific website(s). for public access. Upload to public website(s). Upload to public website(s).
[ Other: [ Other: [ Other: [ Other:

Assessment Notes: Improvement Notes:




Date:

Participating Members:

Assessment Context:

C-Store, Integrate, and Access Data

4-Data Access

Element
Description

C.4.c — Access Security

Management of access to asset and project data to ensure data security and the proper flow of information.

Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

Available digital data is not
access-restricted.

Access is managed on an ad-hoc,
basis, with no designated
responsibilities or accountability.

Roles and accountabilities for
granting access have been
established, but without clear
policies or guidance.

Access is managed based on
established roles and
documented policies and
protocols.

Benchmark Level 3 I I Benchmark Level 4

Access is managed using role-based
authentication within business
systems. Single sign on is used to
minimize separate logins and centralize
management of credentials.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: ]

Desired: [] "

Current: ] Desired: []

[J Audit access controls in
place for key asset data,
systems, and tools. ldentify
system improvements.

[] Document general
processes and procedures for
authorizing access to key asset
data, systems, and tools.

[] Document clear procedures
and associated responsibilities
for authorizing access to asset
data, systems, and tools.

[] Develop an access request /
management system to support
efficient processing and
tracking of access requests.

[J Conduct a risk assessment
to prioritize implementation of
access controls.

[ Identify typical system roles
and users. Document general
roles and responsibilities for
authorizing access.

[] Designate and train
individuals who will be
responsible for managing
access.

[ Provide single sign on
functionality for asset related
data, systems, and tools.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:
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Appendix D:
Analyze Data

Element-Level
Response Templates

This Appendix offers element-level
response templates for Area D: Analyze
Data.

Note: Use of the TAM Data Assistant is
recommended however these templates
are provided for informal use or pen and
paper assessment.



Date:

Participating Members:

Assessment Context:

D-Analyze Data

1-Data Exploration, Reporting and

Visualization

Element
Description

D.1.a — Analysis Environment

Creation and maintenance of data processing, analysis and reporting environments (e.g. staging areas, data warehouses, data marts, data lakes).

I Benchmark Level 0 I I Benchmark Level 1

Data from different sources is

No central data analysis

environments have been set up.

brought together into a

central platform for access;

with little or no
transformation or
summarization.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4 I

Data are transformed, summarized and
made available in a convenient form to
meet the most common analysis and
reporting needs; data are structured and
documented to support more specialized
queries.

Data are transformed in a limited
fashion and made available for
analysis; additional data
manipulation is required to meet
specific analysis needs.

A "big data" environment is
available supporting
sophisticated exploration,
cleansing, visualization and
analysis of large,
heterogeneous datasets.

Current: [

Desired: [] " Current: []

Desired: []

Current: ] Desired: [] " Current: [ Desired: []

II Current: ] Desired: ] I

[J Create a data warehouse
to make data centrally
available for analysis.

[1 Apply basic data
transformations supporting
data exploration, reporting,
and visualization needs.

[ Provide a “big data” environment
with data profiling tools — include
functions to generate random sampling
of large data sets, provide graphical
insight into data distributions and
outlier values.

] Apply more complex and/or
additional data transformations
needed to meet specialized
analysis needs.

[ Identify initial priority
datasets supporting asset
analysis and reporting needs
to make available within a
central data warehouse.

[J Provide standard
analysis and reporting
views combining data from
different sources for asset
related analysis.

[] Develop user capability to share data
and analysis products through the
environment.

[] Develop data marts meeting
specific asset related business
analysis and reporting needs.

[ Other:

[ Other:

[ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

D-Analyze Data

D.1.b — Analysis Practices

1-Data Exploration, Reporting and Visualization

Element
Description

Benchmark Level 0 I I Benchmark Level 1

Procedures, standard reports, templates, and training to ensure valid and productive analysis of current data.

Benchmark Level 2 Benchmark Level 3 Benchmark Level 4

A regular process of data exploration and
analysis has been established to identify
patterns in the data, explore hypotheses
and derive actionable information. Staff
conducting this analysis receive

Based on inputs from data
analysts, data and analysis
environments are continually
improved to enhance the

Limited standard reports are

available within the agency's

individual asset management
systems. Reports are produced

A regular process has been
established to produce and

No standard reports or agency

reporting procedures have been
established.

make available standard

on request.

reports.

appropriate training in statistics and data
analysis techniques.

agency's ability to derive
valuable insights from data.

Current: []

Desired: [] " Current: []

Desired: []

Current: [] Desired: []

Current: [] Desired: []

Current: [] Desired: []

[ Configure agency asset
management systems and
tools to provide standard
reporting for asset SMEs.

[ Put standard operating
procedures in place to develop
reporting commonly needed
outside the asset area.

[ Integrate data science
practices within asset related
analysis.

[] Develop a data science program to
share and develop techniques to
generate quantifiable, data-drive insights
among data scientists and analysts.

[ Identify ad-hoc data
exploration, reporting, and
visualization practices in use in
asset related business.

[] Document and promote
useful analysis techniques to
deliver on common needs.

[] Document and promote
useful techniques to
communicate complex asset

management analysis results.

[] Develop training plans for data
analysis and data science practices and
applications. Routinely evaluate to
ensure alignment with staff needs.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

D-Analyze Data

D.1.c — Analysis Tools

1-Data Exploration, Reporting and Visualization

Element
Description

Benchmark Level 0 I I Benchmark Level 1 Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Standard tools for data
exploration, reporting, and
Limited tools are procured by . . visualization are available across
s . . A variety of tools for data exploration,
individual business units that . . - the agency, and meet the needs
. reporting, and visualization are
can be used to meet basic . N of asset management staff. The
. . available for use, and training is . .
reporting and mapping needs. . agency provides training and
. . available to ensure that the
There is no training (or support L . support for these tools and
. capabilities of these tools is fully .
for training) on proper leveraged undertakes periodic
application of these tools. gea. improvements / upgrades to
ensure they evolve with changing
business and technology.

Tools supporting productive analysis and reporting practices (e.g. GIS, charting, reporting, dashboards)

Tools for data exploration,
reporting, and visualization are
available in the agency but they
are geared to expert users and

requests for reports, dashboards
or maps involve a request
process with substantial lead
time for service.

No tools exist.

Current: [ Desired: [] " Current: [ Desired: [] Current: ] Desired: [] " Current: [ Desired: [] " Current: ] Desired: []
[] Develop agreements and/or [J Implement analysis tools [] Transition existing analysis § ] Implement data profiling tools
process for use of analysis tools allowing internal asset to standard business supporting random sampling of large
and/or expert analysts in support program staff to meet basic intelligence/analysis tools. datasets and provide graphical
of priority analysis needs. reporting and mapping needs. insights into data distributions and

outlier values.

[ Inventory in-house asset [] Document simple user [] Develop training materials [] Develop detailed training plans for
management, reporting, business instructions for available supporting application of analysis tool uses and applications.
intelligence, dashboarding and analysis tools. standard tools to individual Routinely evaluate to ensure

other tools useful to asset related program analysis, reporting, alignment with staff needs.

analysis. and mapping needs.

[ Other: [ Other: [ Other: “I:l Other:

Assessment Notes: Improvement Notes:




Date:

Participating Members:

Assessment Context:

D-Analyze Data

2-Modeling

Element
Description

D.2.a — Asset Performance Prediction

Capabilities for development and application of asset performance models.

Benchmark Level 0 I I Benchmark Level 1

Asset performance models
have not been developed.

Predictive models have been developed
for key asset condition or performance
measures. There is limited confidence

in these models for applications outside

of network-level performance
prediction or needs analysis.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Predictive models have been
developed for key condition or
performance measures. These

models are generally trusted and
applied in project-level decision-
making. However, these models
are not routinely validated and/or
evaluated for improvement.

Predictive models have been
developed for key condition or
performance measures. These
models are trusted, integrated

into project-level decision-
making and are periodically
validated and improved using
project-level and/or asset
specific information.

Prediction and model building leverage
asset component and/or very specific
location or asset information. Available
information is used to tailor model
input to the specific asset, with built in
methodologies to revert to network
level models when asset specific data is
not available or trusted. Models and
assumptions are regularly validated.

Current: [] Desired: [] "

Current: ] Desired: []

Current: ] Desired: []

" Current: []

Desired: [] "

Current: ] Desired: []

[] Develop predictive
models for key condition
or performance data
using historical data
and/or expert opinion.

[J Improve predictive modeling
through evaluation of available
condition or performance data,
reducing reliance on expert opinion
as a key input to the models.

[J Improve predictive modeling
through integration of data
sources beyond condition or
performance data (e.g.
utilization/environmental data).

[] Develop performance
modeling based on data
collected for a specific asset or
location.

[] Develop methodology
for use of predictive
models in forecasting
network-level needs.

[] Develop methodology for use of
predictive models in project-level
investment decision-making.
Document processes for use.

[ Validate and improve
methodology for use of models in
project-level decision-making.
Document processes for use.

[] Develop analytical tools to
identify discrepancies
between actual and
anticipated performance.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date:

Participating Members:

Assessment Context:

D-Analyze Data

2-Modeling

Element
Description

D.2.b — Optimization / Prioritization

Capabilities for development and application of prioritization and optimization techniques.

Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

Asset investment prioritization is
not conducted.

Investment prioritization /
optimization methodology
exists for individual assets. This
methodology does not use
information on work history
and planned work.

Investment prioritization /
optimization methodology exists for
individual assets and uses information
on work history and planned work.

Results from individual asset

investment optimizations are used to

discuss investment tradeoffs across
assets, however there is no

guantitative approach to cross-asset

optimization.

Benchmark Level 3 I I Benchmark Level 4

A quantitative approach to
cross-asset resource
optimization is in use.

Current: ] Desired: []

Current: [ Desired: []

Current: ] Desired: []

Current: ] Desired: []

II Current: ] Desired: []

[] Develop treatment selection
criteria, associated
improvement benefit and cost
models, and methodology for
investment optimization and
prioritization.

[J Improve treatment
selection criteria, benefit and
cost models, and
prioritization through
analysis of historical data and
expert opinion.

[J Improve treatment selection,
benefit and cost models, and
prioritization with non-asset data
(e.g. utilization / environmental
data).

[] Develop method to tie asset
investments to overarching “benefit”
or “value” against agency objectives,
supporting a quantitative cross-asset
resource optimization approach.

[ Document key factors input
as constraints to optimization
analysis (e.g. performance
constraints, available funding).
Identify values / data sources.

[ Identify data sources for
planned work and define
method for incorporating
this data into existing
investment analysis.

[J Produce asset specific investment
optimization / prioritization analysis
results in a format useful in an
overarching investment optimization
and prioritization decision process.

[] Develop analytical tools to
identify where discrepancies are
identified between actual and
anticipated performance of asset
investments and improvements.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:
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Appendix E:
Act Informed by Data

Element-Level
Response Templates

This Appendix offers element-level
response templates for Area E: Act
Informed by Data.

Note: Use of the TAM Data Assistant is
recommended however these templates
are provided for informal use or pen and
paper assessment.



Date: Participating Members:

Assessment Context:

E-Act Informed by Data

1-Resource Allocation and Prioritization

E.1.a — Performance Targeting

Element
Description

Processes for establishing performance targets and aligning asset investment decisions with targets.

No consideration of asset

performance/condition in resource

allocation.

Benchmark Level 0 I I Benchmark Level 1

Asset performance/ condition is
considered as a part of resource

allocation decisions.

Asset performance / condition
targets are set based on
review of trend data, and
resources are allocated to

achieve established targets.

However, resource allocations
are not adjusted based on

monitoring of actual
performance.

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

An annual monitoring and
adjustment process is in place to
keep targets and resource allocations
in line with observed performance.

Processes for performance target
setting, resource allocation, and
monitoring are periodically reviewed
and improved.

Current: [ Desired: []

" Current: []

Desired: []

Current: [J Desired: [] "

Current: [ Desired: []

Current: ] Desired: []

[] Develop basic summaries of
asset information (e.g. trends in
asset allocations, inventory,
condition, or performance) to
inform resource allocation
decisions.

[] Establish targets for asset
condition or performance.
Allocate available funding
based on needs to meet
targets.

[ Incorporate information
about asset life cycles into
resource allocation
processes. Monitor field
investments against
recommendations.

[ Integrate asset specific
allocation decisions into a cross-
asset resource allocation program.
Optimize allocations across all areas
against agency goals and objectives.

[ Initiate a process of reviewing
asset condition or performance
trends as part of resource
allocation business processes.

[ Document resource
allocation decision-making
processes, including methods
for considering needs or
targets in fund distribution.

[J Document desired and
expected condition and/or
performance outcomes
based on fund distribution.

[] Develop a dashboard to
communicate resource allocation
targets and decisions. Flag where
decisions are not aligned with
expectations.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvemen

t Notes:




Date: Participating Members:

Assessment Context:

E-Act Informed by Data

1-Resource Allocation and Prioritization

E.1.b — Project Prioritization

Element
Description

Use of a data-driven prioritization methodology to select asset maintenance, rehabilitation and replacement projects for funding.

Benchmark Level 0

Benchmark Level 1

Benchmark Level 2

No formal approach to project
prioritization; design making
criteria are not transparent.

Formal criteria and
methodologies for project
prioritization are established
based on the primary asset.
Prioritization is primarily based
on qualitative factors. Limited or
no consideration of impacts to
other assets or projects.

Formal criteria and
methodologies for project
prioritization are established
based on the primary asset using
data on unit costs, exposure (e.g.
traffic or ridership), and
predicted condition
improvement.

Benchmark Level 3 I I Benchmark Level 4

Formal criteria and methodologies for
project prioritization are established
and support comprehensive
evaluation against agency goals and
objectives. Targets for project
development, work accomplishment,
and performance outcomes are
managed by formal procedures that
involve input from cross-functional

Formal criteria and methodologies
for project prioritization are
established based on agency goals
and objectives and the project
scope. Approaches support
tracking of aggregate work
accomplishment and performance
targets.

business and management teams.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

Current: ] Current: [ Desired: []

Desired: [] "

[] Develop simple summaries
of asset information (e.g.
trends in asset allocations,
inventory, condition, or
performance) to inform
project selection.

[ Apply funding, treatment
benefit and cost models and
other factors to constrain
project selection to identified
priorities.

[ Incorporate life-cycle
planning analysis outcomes into
project selection. Monitor field
investments against
recommendations.

[ Integrate asset specific
project priorities a multi-
objective project prioritization
program. Optimize project
selection in all areas against
agency goals and objectives.

[ Establish criteria for
identifying and prioritizing
candidate projects based on
current asset or external
information.

[] Document project
prioritization and selection
decision-making practices.

[J Document desired and
expected condition and/or
performance outcomes based
on planned projects.

[] Develop a dashboard to
communicate project priorities
and investment decisions. Flag
where decisions are not aligned
with expectations.

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members:

Assessment Context:

E-Act Informed by Data

2-Project Planning, Scoping, and Design

E.2.a — Data-Driven Project Planning and Scoping

Element
Description

Use of asset inventory, condition, work history and treatment recommendation data to inform project planning and scoping.

Benchmark Level 0 I I Benchmark Level 1 I I Benchmark Level 2

Project planning and scoping are
performed with little or no
consideration of asset inventory,
condition, work history or
treatment recommendation
information.

Project planning and scoping
considers selected asset inventory
and condition information
available within the agency's
business systems.

Project planning and scoping
are based on field observation
of asset inventory and
condition information.

Benchmark Level 3 I I Benchmark Level 4

Templates for project scopes are
developed and tailored to common
asset life-cycle conditions and
analysis recommendations. These
are managed in a library that
supports reuse and continuous
improvement to project scoping
and planning outcomes.

Project planning and scoping is
conducted based on documented
procedures for use of asset inventory,
condition, work history, and treatment
recommendations.

Current: ] Desired: [] " Current: [ Desired: [] " Current: ] Desired: []

Current: ] Desired: [] Current: ] Desired: []

[ Incorporate available asset
life-cycle and/or utilization data
and analysis into project
planning and scoping processes.

[] Develop guidance for
project scoping/planning
based on available asset
inventory and condition.

[] Develop checklists or
standard forms to gather field
observations of asset
inventory and condition during
project planning and scoping.

[] Develop project scoping/planning
templates tailored to life-cycle
analysis outcomes and scoping
requirements and practice.

[] Develop and implement a
training program and materials
for asset data-informed project
planning and scoping.

[J Promote awareness of
project scoping/planning
expectations through
targeted outreach and
communication.

[] Document best practices for
using asset data for project
planning and scoping. Develop
materials (e.g. case studies) to
illustrate and share these
practices.

[] Provide a formal repository to
store project scoping/planning

templates, supporting integration
with life-cycle analysis outcomes.

[ Other: [ Other: [ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members:

Assessment Context:

E-Act Informed by Data

2-Project Planning, Scoping, and Design

E.2.b — Data-Driven Project Design

Element
Description

Selection of materials and design features based on observed performance and maintenance / operational needs.

Benchmark Level 0 Benchmark Level 1

Benchmark Level 2 Benchmark Level 3

Benchmark Level 4

Anecdotal (qualitative) information
about asset performance and cost
information is considered in the
design process.

Asset performance and cost
information is not considered in
the design process.

There are established,
documented design procedures
for use of asset performance
data. Field performance is
verified by experimentation,
and proper statistical practices
are followed (e.g. minimum
sample size, etc.).

Selected quantitative asset
performance information (e.g.
material performance) is
available to designers but use of
this information is not a formally
established part of the design
process.

There are automated processes for
retrieval of relevant performance data
from business systems at design
inception. Performance data gathered
via sensor or similar technology is
analyzed and used to optimize material
selection and other design elements.

Current: [ Desired: [] Current: [ Desired: []

Current: [ Desired: [] Current: [ Desired: []

Current: [ Desired: []

[] Perform statistical evaluation
of design outcomes using asset
information. Document high and
low performing options.

[] Document expert opinion
regarding benefits and best
uses of design alternatives.
Summarize typical costs.

[ Institute routine evaluation
of project-level performance
outcomes. Incorporate findings
into design process / decisions.

[ Implement monitoring
tools to capture detailed
performance data that can
inform future design
improvement.

[J Promote awareness of
project design expectations
through targeted outreach and

[] Document agency best
practices relating to asset data
use in project design. Develop

[ Develop and implement a
training program and materials
for asset data-informed design

[] Establish a formal program
for evidence-based design and
construction practice

communication materials (e.g. communication. decision-making and processes. J| limprovement.
case studies) to share practice.
[ Other: [ Other: [ Other: [ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members: Assessment Context:

E-Act Informed by Data

E.3.a — Infrastructure Maintenance

3-Maintenance

Element

.. Infrastructure maintenance program informed by asset life cycle modeling and analysis.
Description

Benchmark Level 2 I I Benchmark Level 3 I I Benchmark Level 4

Benchmark Level 0 Benchmark Level 1

Regular maintenance programs
with dedicated funding based on

No regular preventive or
scheduled maintenance program.

Limited maintenance based on
industry standards or norms.

Limited maintenance informed by

life cycle analysis.

analysis of life cycle costs and
benefits. Tracking of costs and

benefits is established but may

not yet be producing usable
information.

Maintenance program is based on life
cycle analysis with adjustments based
on data-driven assessment of program
costs and benefits, for example
through asset-specific modeling or
through incorporation of contracting
and/or programming efficiencies.

Current: ] Desired: []

Current: ] Desired: []

Current: ] Desired: []

" Current: []

Desired: [] "

Current: [ Desired: []

[J Document maintenance
practices among peer
agencies. Develop simple
policy/guidance for field staff.

[] Develop network screening
protocol/tools that support
identification of maintenance
opportunities.

[ Establish formal maintenance
programs. Use life-cycle analysis
to establish funding and targets

and associated reporting.

[] Expand/improve decision-
making through collection of
detailed performance and
reliability information.

[] Develop simple check lists,
time-based protocol, or other
tools to improve proactive
maintenance decisions.

[J Promote awareness of
maintenance expectations
through targeted outreach and
communication.

[ Track and examine costs and
benefits of preventive and other
maintenance treatment
alternatives.

[ Track and examine benefits
of strategies to improve
programming efficiencies (e.g.
coordinated investment across
multiple assets or programs).

[ Other:

[ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:




Date: Participating Members:

Assessment Context:

E-Act Informed by Data

3-Maintenance

E.3.b — Equipment Maintenance

Element
Description

Use of equipment life cycle, maintenance history and cost information to inform planning and budgeting for equipment maintenance.

Benchmark Level 0 Benchmark Level 1

Benchmark Level 2

Equipment maintenance is
performed based on age, a
prescribed frequency or cycle, or
manufacturer recommendations.

No regular equipment

preventive or scheduled
maintenance program.

Equipment maintenance costs and
reliability are tracked and considered in
planning for equipment maintenance and
replacement for selected high-risk assets.

Benchmark Level 3 I I Benchmark Level 4

Equipment maintenance costs
and reliability are tracked and
considered in planning for
equipment maintenance and
replacement for all essential
equipment assets.

Maintenance and replacement
cycles are based on data about
Individual pieces of equipment
gathered in an automated
fashion.

Current: [ Desired: [] Current: [ Desired: []

Current: [ Desired: []

Desired: [] " Current: ]

Current: [ Desired: []

[ Track service history and
use information to identify
low reliability equipment for
replacement.

[ Establish proactive
equipment maintenance
policy based on manufacturer
recommendations.

[] Expand equipment history tracking to
include maintenance costs and
productivity. Use this data for
maintenance and replacement decisions.

[] Expand/improve decision-
making through collection of
detailed performance and
reliability information.

[J Implement an equipment
inventory and maintenance
history tracking system.

[] Develop simple checklists,
time-based protocol, or other
tools to improve proactive
maintenance decisions.

[ Establish a formal preventive/routine
equipment maintenance program. Set
funding, responsibilities, targets, and
associated reporting.

[ Implement automated work
ordering tools to automatically
generate work orders based on
established practices.

[ Other: [ Other:

[ Other:

[ Other:

Assessment Notes:

Improvement Notes:
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Appendix F: Detailed
Organizational
Practices

This Appendix offers supplementary
materials on organizational practices to

support implementation of TAM data and
information improvements.
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Strategic Management

Strategic management is an umbrella term covering strategic
planning and decision-making structures and processes that are
used to set priorities and allocate resources (including time,
funding, staff capacity and capabilities).

Strategic management practices provide a way to establish
alignment across different business units and tools reinforcing
organizational priorities and tracking progress towards
established objectives. Additionally, these practices provide a
means to evaluate organizational structures and roles to ensure
they remain aligned with changing expectations and

requirements.

Typical strategic management strategies include:

Strategic Planning

Creating agency business plans to guide
development and investment. Useful
for addressing time, resource, expertise,
coordination, and change challenges.

Performance Management
Establishing objectives and measures at
the agency, business unit, and employee
level and a tool to provide focus and
guide improvements. Most valuable for
coordination and change challenges.

Implementation Support: Detailed Organizational Practices

Enterprise Architecture

Providing an integrated view of agency
business process, data, application, and
information technology infrastructure
that will support the agency’s desired
level of integration and standardization.
Applicable to time, resource,
coordination and change challenges.
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Enterprise Risk Management Strategic Governance

Instituting systematic practices to Forming the decision-making structures,
control uncertainty and variability on roles, and responsibilities used to make
strategic objectives by managing risks at enterprise level decisions within the
enterprise, program, project, and agency business, information

activity levels. Helpful for time, technology, and management

resource, coordination, and change programs. Very useful in addressing
challenges. time, resource, coordination, and

change challenges.

Typical Strategy Details
Strategic Planning

Agency and IT strategic planning are useful to assess the current state of the organization and develop strategies to
move forward, tracking progress towards a desired state.

Agency Strategic Planning

Utilize agency strategic planning to understand the current situation and future outlook. Identify strategic issues to
address, seek input from stakeholders, customers, and employees, and synthesize current strengths, weakness,
opportunities, and threats (SWOT). Then create or update the agency’s mission, values, vision, goals, and
objectives. Develop agency wide strategies to achieve the objectives and cascade these down to the Division and
Program levels. Set Key Performance Indicators (KPIs) to measure progress and establish a schedule for monitoring
and updating the plan. Communicate the plan across the agency.

IT Strategic Planning

Develop an IT strategic plan following a similar process as described for agency strategic planning, building off of
those outcomes. Assess the current state, identify issues and trends affecting future needs, and establish goals,
objectives, and supporting strategies and tactics. The IT strategic plan should identify categories of investment
needed to achieve objectives and provide guidance for project selection — it should not be a fixed project list. An IT
strategic plan may also address workforce capacity building needed to successfully meet future needs.

Implementation Support: Detailed Organizational Practices F-3



Typical Strategy Details (continued)

Develop performance measures, targets, and management plans, and track and communicate KPIs indicating
progress towards performance goals.

Transportation Asset Management Plans

As a part of (or in addition to) creating federally required Transportation Asset Management Plans, agencies may
establish a TAM policy or strategic to set priorities for investment, identify key infrastructure management and
service delivery processes, define roles and responsibilities, and set direction for continuous improvement of TAM
practices.

Performance Dashboards

Create performance dashboard communicating KPIs that can be reasonably measured and tracked to provide a
meaningful indication of progress towards agency strategic goals and plans. Consider using a balanced scorecard
approach to include multiple perspectives on performance: financial, customer/stakeholder, internal process
efficiency and quality, and organizational capacity, learning, and growth. Establish a desired reporting interval and
put in place measurement and reporting processes. Acquire or build tools automating data processes, and provide
online access. Communicate how and why the dashboard was created and how it should be used.

Clarify the desired level of business process integration and standardization across the agency (the Operating
Model) and use this to drive identification of core business and supporting IT capabilities. Use these capabilities to
guide prioritization and selection of strategic initiatives to strength the agency’s foundation for execution. Train and
integrate architects within the project teams. Create models of as-is and to-be business capabilities, processes,
data, applications and technology infrastructure to support transition from the current to desired future state.

Define responsibilities and processes for identifying, tracking, and mitigating risks at the agency, program, project,
and activity levels. Use an established risk management framework (e.g. ISOP 31000) to establish standard risk
management processes, including risk identification, risk analysis (identify root causes and assess likelihood and
consequences), risk evaluation (ranking), taking appropriate action (mitigation, termination, acceptance, transfer,
and communication and monitoring.

Establish agency decision-making bodies, roles, and responsibilities. Develop charters to ensure clear process and
procedures for reaching consensus and mechanisms for escalation where consensus cannot be reached. Engage
stakeholders to ensure informed participation and decision-making, and regularly evaluate decision-making
authority to ensure it is meeting current agency needs and is aligned with strategic vision and enterprise

Implementation Support: Detailed Organizational Practices F-4
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Strategic Management References
Below are key references available if a deeper understanding or application of strategic management is
needed.

e NCHRP Report 331: Strategic Planning and Management Guideline for Transportation Agencies

e NCHRP Synthesis 326: Strategic Planning and Decision Making in State DOTs

e TCRP Synthesis 59: Strategic Planning and Management in Transit Agencies

e NCHRP Project 20-24(83): Alternative DOT Organizational Models for Delivering Service

e NCHRP Report 08-93: Managing Risk Across the Enterprise: A Guide for State DOTs

e NCDOT Research Report: Adopting a Culture for Performance Management at the Nevada DOT

e FHWA Noteworthy Practices: North Carolina Refining a Performance Management System

e Harvard Business Review Press: Enterprise Architecture as a Strategy: Creating a Foundation for
Business Execution

Implementation Support: Detailed Organizational Practices F-5
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Talent Management

Talent management incorporates workforce planning, recruiting
and retention, succession planning, and employee development
practices which help organization identify, hire, and develop the

skilled staff needed to design, deploy, and integrate these
improvements into the complex systems, tools, and associated

business practices of the DOT.

As new technologies, tools, and practices are implemented, the
skills required by the TAM workforce will change, requiring
techniques to identify changing staff and job requirements as
well as provide the training necessary to develop these

capabilities in existing staff.

Typical strategic management strategies include:

Workforce Planning

Identifying workforce composition
based on retirements, hiring, and other
organizational and environmental
trends. Best for expertise, coordination,
and change challenges.

Talent Acquisition and Retention
Creating hiring and retention practices
and a corporate image that successfully
attracts and retains the interest of
target employees. Best for expertise and
change challenges.

Implementation Support: Detailed Organizational Practices

Succession Management
Proactively planning for successors to
existing senior employees, and, where
allowed, pursuing dual incumbency to
ensure critical positions remain filled.
Best for expertise and change
challenges.

Employee Development
Developing onboarding, career
development, organizational ladders,
leadership training, and performance
review practices to ensure staff have
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opportunities to identify and build upon
current skills and address areas needing
development. Best for expertise,
coordination, and change challenges.

Typical Strategy Details

Support the future sustainability and performance of the agency by anticipating workforce needs and planning to fill
gaps in skills and expertise, ensuring the agency employs the right people, with the right skills, at the right time.

Start by identifying the current workforce composition of the agency, analyzing the organizational structure,
composition, and rate of change (e.g. capturing number of entry level vs. upper management employees, amount of
new hires vs. long term staff, and the percentage of the workforce that is likely to retire in the next 5-10 years).
Next, assess the organizational trends, technology changes, and other external forces that may create gaps in skills
and capabilities at the agency. Identify the current skills and capabilities that the agency must maintain in the future
and the new skills and capabilities that will be needed as trends change. Based on the current workforce
composition and the predicted gaps in skills, develop a plan for hiring people to fill those gaps in the coming years.

Support the agency’s workforce and mission by generating interest and enthusiasm in target employees and
successfully acquiring and retaining the talent needed to effectively carry out its goals.

After developing a hiring plan to fill skills and capabilities gaps, perform a market analysis to determine the needs
and desires of skilled potential and current employees. Analyze current agency policy, then determine the areas
where improvement is needed to make the work environment more attractive to prospective and current
employees. For example, allow for flexible work hours or remote working options, provide appealing technology
options, streamline the hiring process, or work towards competitive salaries. As improvements are made, highlight
these in the recruitment and retention activities.

Consider engaging local universities and provide opportunities for summer internships or part-time work during the
school year. These can be either paid opportunities or for college credit. Raise awareness of jobs in transportation
by attending career fairs and holding information sessions. Show the wide variety of work available in transportation
and demonstrate the path toward full employment.

Additionally, evaluate the ways the agency stands out from private sector employers or other public sector agencies
(e.g. benefits, work-life balance, flexible work hours, agency culture, agency mission, etc.). These should be
highlighted in all recruitment activities. Develop a workplace identity/brand to appeal to employees that fit the
culture of the organization. Use performance reviews to communicate progress and areas for further growth to
employees.

Implementation Support: Detailed Organizational Practices F-7
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Typical Strategy Details (continued)
Succession Management

Ensure that critical positions in the agency are filled and knowledge is transferred effectively as workers change jobs.

Identify the critical positions within the agency and develop a succession plan for these positions. Identify the skills and
training required for these positions and work to build that experience in people who may be able to fill the role in the
future. Succession Planning is an iterative process and the plan will change as new people fill different roles, as roles
change, or as the skills required for the roles evolve.

Employee Development
Provide training and opportunities for growth to help engage employees, build skills, and prepare for the future.

Develop an onboarding training program to help new employees feel informed and prepared and also set the
expectation of continued training throughout an employee’s time at the agency. Offer training classes to develop new
skills and highlight the career development steps needed to move up in the organization. Hold regular performance
reviews to communicate progress and areas for further growth to employees.

Talent Management References

Below are key references available if a deeper understanding or application of talent management is
needed.

e Vermont Agency of Transportation: Employee Retention and Knowledge Management

e NCHRP Synthesis 323: Recruiting and Retaining Individuals in State Transportation Agencies

e TRB Special Report 275: The Workforce Challenge

e NCHRP Synthesis 362: Training Programs, Policies, and Practices

e Alaska Department of Transportation: Serving Future Transportation Needs

e NCHRP Report 685: Guide to Implementing Strategies to Attract and Retain a Capable
Transportation Workforce

e Transportation Research Record: Millennials in the Transportation Workforce

o NCHRP 20-05 Topic 49-10: Transportation Workforce Planning and Development Strategies (not
published)

Implementation Support: Detailed Organizational Practices F-8
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Initiative Management

Initiative management includes a range of business, process,
and program management techniques which enable the
organization to effectively deliver upon its priorities. This is
essential as DOTs are complex organizations, with wide ranging,
interdependent programs and strategic initiatives requiring
planning and management for effective execution.

Establishing standard tools, techniques, processes, roles and
responsibilities for documenting and delivering upon detailed
business cases for program and process improvement is critical
to undertaking the complex data, information system, and
business improvement projects recommended in this guidance.

Typical Initiative management strategies include:

Portfolio Management

Creating processes, practices, and tools
to scope, schedule, monitor, adjust, and
coordinate across projects and other
initiatives. Track, manage, and
coordinate a set of projects and other
initiatives to maximize value to the
organization, manage risks, and
maintain a balance between
commitments and available resources.
Best for time/resources, expertise,
coordination, and change challenges.

Implementation Support: Detailed Organizational Practices

Organizational Change
Management

Applying processes, practices, and
techniques to address employee and
organizational resistance to changes.
Prepare, equip, and support people in
an organization to successfully adapt to
changes in business processes, tools or
management structures. Best for
change and coordination challenges.

Process Improvements
Evaluating and improving performance
of existing business processes. Modify
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business processes to create more
value, increase speed and efficiency and
produce more consistent results. Best
for time/resources, coordination, and
change challenges.

Typical Strategy Details

Start by identifying the types and sizes of initiatives you want to track. For example, an agency’s initiative portfolio
might include IT projects, new data collection or purchases, and new program or policy implementation efforts. Then,
define the information to collect and maintain for each initiative. This information should enable traceability to the need
that triggered the initiative and the organizational goals and objectives it supports. It is also helpful to track resource
needs, timelines, key milestones, major dependencies and risks. Create or acquire a system to manage the portfolio
information. Establish responsibilities for reporting and updating information. Finally, put in place processes that use
this information to prioritize candidate initiatives, improve coordination across related initiatives and balance work with
available resources. Use roadmaps to gain consensus on a path forward, describe steps needed to get from the current
state to the desired future state, and identify and understand dependencies across related efforts. The process of
developing a roadmap is as important as the end product as it helps establish alignment across different players.

Establish an organizational change management capability within the agency. Adopt a proven change management
model such as ADKAR (Awareness, Desire, Knowledge, Ability, Reinforcement). Include a change management
component within projects or other initiatives that require significant adjustments to current processes or
responsibilities. Keep in mind that initiative-based change management may not be effective without ongoing attention
to organizational culture and employee engagement. Be sure to provide opportunities for changes to be initiated from
the bottom up, not just top down. Use roadmaps to ensure that the end goal, and the path to that goal, is clear.

Develop internal agency expertise in Lean or other established business process improvement techniques or identify
external resources that can be brought in for this. Increase awareness of these techniques across the organization so
that managers understand their value and seek out services when they recognize opportunities for improvement.
Encourage application of business process improvement techniques prior to or in conjunction with introduction of new
IT applications.

Establish business analyst positions within the agency. These positions may be located within the information
technology unit and/or within business units. Train and equip business analysts to perform business process modeling
(e.g. flowcharts, swim-lane diagrams), business case analysis, requirements elicitation and management, use case
analysis, user stories, conceptual data models, data flow diagrams, business rules analysis, test case development and
other business analysis techniques. Encourage the use of RACI (Responsible-Accountable-Consulted-Informed), and
similar models in conjunction with new initiatives, or in cases where roles and responsibilities are ambiguous and need
clarification.

Implementation Support: Detailed Organizational Practices F-10
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Knowledge Management

Knowledge management encompasses a range of techniques
for building, leveraging and sustaining the know-how and
experience of an organization’s employees.

Some agencies choose to pursue knowledge management as a
strategic, agency-wide practice; others implement knowledge
management techniques without central coordination — as an
integral part of staff management, project management,
information management, or research/innovation activities.

Typical knowledge management strategies include:

Knowledge Capture and
Dissemination

Identifying agency knowledge assets
and gaps and creating processes to
capture and document critical
knowledge and organize/manage it so it
can be discovered. Support planning for
how to build the necessary expertise
required to implement and sustain
improvements and then disseminating
that information throughout the
organization. Best for expertise,
coordination, and change challenges.

Implementation Support: Detailed Organizational Practices

Collaboration and Peer to Peer
Learning

Facilitating collaboration and learning
through establishing communities and
fostering connections to experts. Best
for expertise and change challenges.

Knowledge Development
Building in opportunities for learning
through initiatives and as a part of
routine business processes. Best for
expertise challenges.
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Typical Strategy Details

Knowledge Capture

To support building the necessary expertise required to implement and sustain improvements, capture the critical
knowledge within and missing from the organization. Through interviews and surveys, perform a knowledge audit to
identify current knowledge resources and gaps. Capture and document specialized or unique knowledge from experts
through knowledge interviews. Create a structures questionnaire for knowledge interviews and identify and train one or
more individuals to conduct the interviews. Establish criteria to help identify and prioritize situations where knowledge
interviews would be beneficial, such as the pending retirement of a senior engineer.

Knowledge Dissemination

To support continuous improvement in practices for data standardization, collection, analysis, and use, create a
searchable repository for documenting critical knowledge and lessons learned. Promote the use of this repository during
the planning stage of new initiatives.

Peer Collaboration

Support collaboration and learning within groups that perform similar roles but may not normally interact in the course
of day to day business by defining an agency-sanctioned process for groups to come together to brainstorm, problem
solve, and share experiences. Ensure that teams embarking on improvement initiatives benefit from the experience of
their peers by organizing and facilitating a work-session that brings together peers to share their experiences and
knowledge with a team that needs help meeting an upcoming challenge.

Expertise Directory

Support new initiatives and on-going business processes by developing an expertise directory to provide a way to
recognize agency experts in specialized areas that can be consulted for advice or expert knowledge. Create a process for
identifying these experts in selected topic areas and enlist their participation. Publish an online directory of these
experts with contact information.

To support maintaining critical agency knowledge and addressing knowledge gaps, create a program to teach employees
critical knowledge through seminars, training, and other methods and to acquire outside critical knowledge where gaps
exist through hiring, outside help, or other means. When outside help is sought to address knowledge gaps, ensure
access to the knowledge is properly maintained.

Implementation Support: Detailed Organizational Practices F-12
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Appendix G:
Implementation
Support: Case
Studies

This chapter provides practical examples
of real projects completed by state DOTs
that can serve as best practice references.

These references can be used in
conjunction with improvement
recommendations to support projects and
initiatives to enhance data management
maturity in accordance with this
guidebook.
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Ohio DOT: Establishing a

Governance Framework

Responding to in-house and third-party software applications
with limited integration capabilities, the Ohio DOT (ODOT)
developed a data governance framework to improve data
management efficiencies and reduce data duplication.

This governance framework was established and applied

through the following approach:

Step 1: Perform Maturity
Assessment

ODOT contracted a study to measure
the department’s maturity in data
governance. A survey was created and
administered to key ODOT data
business owners. Recommendations
from this study were to create data a
governance framework and supporting
policy and standards.

Step 2: Establish Governance
Framework

A data governance structure was
defined with oversight by the Chief Data
Officer and a Data Governance
Committee.

Implementation Support: Case Studies

Step 3: Create Governance
Standards, Roles, and
Responsibilities

The Data Governance Committee led a
project to implement enterprise data
standards, define governance roles and
responsibilities, and establish metadata
management practices.

Step 4 (Future State): Treat Data
as an Asset

Through increased awareness of
governance processes, make ODOT a
data-driven organization emphasizing
data quality, availability, integrity, and
usability.

G-2

Specify and Standardize Data

Governance

Value Delivered
Consistent quality,
availability, integrity
and usability of data

Leadership
Executive
endorsement and
vision from onset

IT collaboration and
integration in
project

Expertise

Technical expertise
in big data and
industry standards

Coordination
Identify and
leverage data
governance
champions

Cross-department
communication

Change

Change
management focus
on value derived
from the change
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Ohio DOT: Establishing a Governance Framework
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Proposed implementation phases focused on a new agency-wide approach to data governance (based on calendar year).
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Utah DOT: Statewide Vehicle-
Based Data Collection

Utah DOT (UDOT) found that many asset owners were collecting
data but there was no single repository for that information. This

Collect Data

Inventory, Condition, and

was creating data management challenges and an inability to
quantify and enterprise-wide asset inventory and value to

improve data driven decisions.

To address this, UDOT determined it would collect a statewide
LiDAR survey of its entire roadway system every two years.

Step 1: Inventory Assessment
UDOT engaged a service provider to
collect mobile LiDAR data of its entire
roadway system. During the initial
phases of data collection, UDOT
encountered various challenges with
asset coding and the sheer scope of the
data collection. UDOT addressed these
challenges individually.

Step 2a: Developing a Data
Dictionary

The data collection vendor did not have
sufficient documentation to properly
code all the assets being collected.
UDOT prepared a Data Dictionary on
asset coding to drive consistent, higher
quality data extraction. This required
bringing together individuals from
across the organization to agree upon a
single set of attributes for each asset.

Implementation Support: Case Studies

Step 2b: Establishing Asset Tiers
With an overwhelming amount of
enterprise-wide data, UDOT focused
TAM decision-making, by establishing
asset tiers. Tier 1 assets, such as
pavements and bridges, were targeted
for data-informed decision-making.

Step 3: Maintain Asset Database
UDOT is now working to complement
the enterprise wide asset data
collections using mobile applications in
a newly procured asset management
system. The new mobile tools replace
pen and paper tracking, allowing UDOT
to understand the real cost to maintain
assets over their life cycle. These tools
will also assist in maintaining a more up
to date asset database by providing live
asset updates instead of waiting for
statewide collection every two years.
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Performance Collection

Value Delivered
Standardization and
ease-of-use for asset
data

Leadership
Executive
endorsement and
vision from onset

Division level
engagement

Expertise

Technical expertise

to troubleshoot and
optimize workflows

Asset performance
subject expertise to
identify data
requirements

Coordination
Cross-functional
teams to make asset
priority decisions

Change

New data
management
practices shifting to
single repository for
data access
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Colorado DOT: Data Quality

Collect Data

Inventory, Condition, and

Management Plan Development Performance Collection

The Colorado DOT (CDOT) developed a Quality Management
Program (QMP) document in response to federal requirements.
This document reports processes performed by CDOT and by
the data collection contractor to address the quality of all data
reported to the FHWA'’s Highway Performance Monitoring

System (HPMS).

The QMP ensures collected pavement condition data is reliable,
accurate, complete, and reasonable.

Step 1: Defining Information Flow
CDOT documented the information flow
from raw data collection through
submittal to the FHWA HPMS. They
created a flowchart to visually represent
the information flow and to support
user understanding. They then
documented the technical components
of the collection program (Steps 2a-2d).

Step 2a: Standards and Protocols
CDOT documented the standards and
protocols for collection and
characterization of the Federal
pavement condition metrics as well as
other data elements collected for state
pavement management purposes.

Step 2b: Training and Certification
CDOT documented the training and
certification of all personnel involved in

Implementation Support: Case Studies

the production of data, including field
data collection, data processing, and
manual distress rating.

Step 2c: Collection Equipment
CDOT documented calibration
procedures and quality checks
conducted on data collection equipment
before and during collection.

Step 2d: Collected Data

Quality checks applied Federal metrics
and individual data elements and
associated procedures were
documented.

Step 3: Staff Accountability

As a final step, CDOT required
signatures of all designated staff
acknowledging acceptance and
accountability for adherence to the
plan.

G-5

Value Delivered
Compliance with
FHWA standards

Leadership
Executive
endorsement

Expertise
Data collection
equipment

Data quality control
and sampling

Coordination
Cross-functional
teams & training

Central office, field,
and support staff

External collection
contractor

Change
Governance

Impact to field
collection staff
workflows and
processes

Data issues were
exposed requiring
new quality control
practices
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A flowchart of CDOT Pavement Data QMP provides users an overall view of data flow and interdependencies.

Data Type Percentage | Absolute Value Units
RI 59 1.000 inch per mile Pavement: Percent High/Moderate Drivability Life
° . P (Target: 80%)

Rutting 5% 0.050 Inches -
Macro Texture MPD 10% 0.080 Inches g W \/

H
Macro Texture RMS 10% 0.050 Inches ng o

50%
CrossFall 5% 0.500 Percent Slope ‘2 o
Roll 5% 0.500 Percent Slope # o
Grade 5% 1000 Percent SIOpE “%‘l"\d 2019 2000 2001 MW7 A3 P& 25 ADPE J0NF MPR 2079 2000 1 2037 A3 JIE S PG J0AF IR
Analysis Year

Pitch 5% 1.000 Percent Slope '
Fault Height 5% 0.039 Inches

Data certification thresholds are a critical component of the
pavement data QMP and set the standards for internal and

external collection requirements.
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Pavement Data QMP allows for higher accuracy life cycle
forecasting to support funding requests.
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Virginia DOT: Mobile Field Data

Collection Implementation

Virginia DOT (VDOT) embarked on an asset management system

replacement project in 2016. Among other needs, VDOT sought
to support field collection of asset information, work orders,
inspections, and work accomplishments.

Full procurement and implementation of a commercial off the

shelf solution took approximately 3 years, but their new Highway

Maintenance Management System (HMMS) was implemented
statewide and across multiple departments.

With the system in place, VDOT began capturing field
maintenance information in a standardized manner and using
this information to better understand and communicate how
much money was being spent on maintenance activities and the

results that are being achieved.

Step 1: Standard Work and Life-
Cycle Definitions

VDOT defined what would and would
not qualify as work accomplishments.
They also defined how to record these
accomplishments to accurately capture
desired performance metrics.

Step 2: Assign Work and Budget
VDOT assessed the quantities of each
asset and used life-cycle assumptions to
determine how much maintenance
work (and budget) to assign to each
category per year.

Implementation Support: Case Studies

Step 3: Track Work in Real Time

VDOT Maintenance Division devised an
approach to incorporate HMMS data
entry of work “accomplishments” into
routine field business practices to
support real time tracking.

Step 4: Engage Stakeholders

To engage stakeholders and manage
change, VDOT prepared guidance
documents and job aids for data entry
protocols and metric quantification
methodology. VDOT also instituted
monthly performance reporting.
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Collect Data

Maintenance Information

Collection

Value Delivered
Compliance with
FHWA standards

Leadership
Executive
endorsement and
vision from onset

Expertise
Knowledge of tools
and software to
support required
configurations for
data requirements

Coordination
Feedback from local
offices to central
office

Central office, field,
and support staff

Change

New tools and
processes required
of field staff

Lack of awareness
of statewide needs
and uses for work
accomplishment
data
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Virginia DOT: Mobile Field Data Collection Implementation Example

Select From
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Set Paint V]
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Include Associ

american Dream Way

i#

sun.‘seB "‘"5 SunsetHills
1

Form View || Table View Filter || Reports || Assets

ID WO-121319-871 Logged By VUEWorks 12f13/2018 01:03 PM DpEnfCIosEd| Open v | Priori[:.'| 1 V|
Ref [NT-121219-150 Type | CSC Customer Service Center - | E| Hegin Date: i T -
Division | 111-Maintenance - |I i‘l 1211312018 'i,’ | 2:00 AM ||9J m
. = End Date: End Time:
Group |30&-3-5|gna;s v ||E.| i bl e
=T R ETE ()R - |
Activity Description | 72500 - Corrective Maintenance . | If;._l =
Location | 11800 Sunset Hills Road, Reston, | Lat'Long 38.853204, -77.347723 |Ed| |:| Send Email to Notfication List on Save | gl
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Associats with. .. =)

GPS enabled mobile devices and map-based tools support efficient collection of maintenance work accomplishment

information in the field. Use of pick lists and other standardized data entry support analysis and reporting of statewide
performance measures.
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Utah DOT: Mobile LIiDAR

Store, Integrate and Access Data

Asset Management System

and BIM/CADD Integration

UDOT has made significant investment in 3D design with a
goal of streamlining the data flow and management from pre-
construction through to maintenance.

Since 2016, UDOT has awarded 11 projects with the 3D design
model as the legal document (MALD). In 2018, UDOT awarded
it first MALD project without cutting sheets (which were
previously included on MALD projects for information only).

UDOT is now looking to develop a repeatable process to
maintain the 3D model data through construction and beyond
using mobile devices in the field to capture as-built details.

Step 1: Export Data to GIS

UDOT will export the 3D model data
from Bentley software using FME to
bring the features and all the model
attributes into a 2D GIS representation.

Step 2: Locate Asset

The model data will be loaded onto
mobile field devices and utilized by field
personnel to locate the asset and
update attributes. If the location is not
accurate, an updated features location
can be collected. Mobile devices are
connected via s-built Bluetooth to
rovers to support the required level of
location accuracy. One important
consideration made by UDOT was to

Implementation Support: Case Studies

determine an acceptable level of
tolerance for each asset type so that
field personnel can make consistent
judgments around whether new
location collection is or is not required.

Step 3: Upload Asset Attributes

The updated, as-constructed attributes
and locations, if required, will then be
uploaded to the primary enterprise
database in the organization’s master
GIS repository, UPlan, as a new layer
allowing users to see the as-built asset
condition. Going forward, UDOT will be
able to construct 3D representations of
the asset using the Z coordinates
retained from the original 3D model.
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Integration with CADD

Value Delivered
LiDAR data as asset
baseline

3D digital
representation of
assets

Leadership
Executive
endorsement and
vision from onset

Expertise
Knowledge of tools
and software to
support required
integration
requirements

Coordination
Cross-divisional
coordination is
required to drive
consensus and
understand target
use

Change

New processes for
how asset data is
stored, managed
and accessed.



A 3D model of underground utilities and a culvert.

Inspectors use a rover and a tablet to collect survey
data electronically.

A 3D model showing topography and a bridge.
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Ohio DOT: TAM Decision

Support Tool Case Study

The Ohio DOT developed a Transportation Asset Management
Decision Support Tool to provide a mechanism for ODOT
managers to make decisions on adequate information for
optimizing the performance and cost-effectiveness of

infrastructure assets.

This tool supports investment decisions and demonstrates the
return on those investments both quantitatively and

qualitatively.

The tool was developed and implemented through the following

approach:

Step 1: User Needs and Use Case
Documentation

User needs and use cases for the
proposed decision support tool were
developed by a cross-functional team.
Recommendations were provided
through 1) a series of workshops with
individual business and data subject
matter experts, 2) engagement of
executive management to establish
decision-making values and priorities,
and 3) review of tools of peer agencies.

Step 2: Develop Data Sources
Enterprise data needs were identified
and associated reference and master
data sets were developed from source
systems.

Implementation Support: Case Studies

Step 3: Configure Off-the-Shelf
Business Intelligence Tools
Requirements for a configurable, off-
the-shelf solution were developed to
ensure long-term sustainability. A
custom solution was identified as a risk.

Step 4: User Engagement and
Training

Staff were allowed dedicated time away
from routine business responsibilities.
An agile approach was used for delivery.

Step 5: Data Quality Improvement
Integrating data and formalizing metrics
exposed data quality issues. Resources
and responsibilities for quality were
assigned.
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Act Informed by Data

Project Planning, Scoping, and Design

Value Delivered

Centralized portal
for data access

Leadership
Executive
endorsement and
vision from onset

Expertise
Business
Engagement

Data Architecture &
Management

Bl Software &
Dashboards

Coordination
Cross-functional
teams & training

Central office, field,
and support staff

Change
Impacts to Roles
and Responsibilities

Accountability for
data-informed
decisions

Data Issues Exposed
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Ohio TAM Decision Support Tool Content Examples
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A report showing forecasted pavement conditions.
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A report showing total expenditure by selected assets.
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Appendix H:
Facilitator Materials

This appendix offers supplementary
materials to support the organization and
preparation for formal application of the
guidebook by a DOT.

Supplemental materials are organized
around: Participant Engagement, Kickoff
Meeting, Self-Assessment and
Improvement Identification, and
Improvement Evaluation.
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Activity 1 -
Initial Scoping

Outcome:
Focus for the process is selected and
target participants identified.

Supporting Material:
Chapter 2, Use Case Selection guidance

Instructions:
The project sponsor and assessment
facilitator should establish a specific o
scope (or focus) for improvement. 9

Initial Scoping
The focus should be identified based on Preparation
the Chapter 2, Use Case Selection Materials
materials and the known needs and “Use Case
priorities of the agency or sponsoring Selection”

business or technical area. Once any Ch. 2, Page ##

other interested executive and/or “Key Roles and
Responsibilities
Ch. 2, Page ##

”

decision-making leadership.

Facilitator Materials H-2
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Activity 2 -

Participant Engagement

Outcome:

Targeted participants are informed of
the need and value of their
involvement.

Assessment team membership finalized.

Supporting Material:
Appendix H, Participant Engagement
materials and meeting agenda

Chapter 2, Key Roles and
Responsibilities guidance

Instructions:

Once a focus is selected, the facilitator
must identify the desired membership
of the assessment team with the input
of the project sponsor.

1 Invite targeted participants to a
preliminary engagement meeting.

2 Deliver a preliminary engagement
meeting to share details of the
commitment, answer questions,
and identify any additional
recommendations for team
membership

3 Secure commitment from the
participants, for the full process,
including potential
implementation support.

Facilitator Materials

Additional Supporting Guidance:
At the preliminary engagement meeting
the facilitator should:

e Communicate the specific nature
of the planned assessment
activities and an expectation for
the level of effort involved.

e |dentify the targeted focus area
and anticipated value of
improvements.

e Answer questions from the
targeted participants (including
how and why they were
identified for involvement).

e Secure participant commitment
and identify any additional
recommendations for
involvement.

e Make participants aware that
they may also be asked to assist

with implementation (for

example, by supporting business O

or IT requirements development 9

or by advocating for priority Participant
improvements impacting their Engagement

business or technical area. Materials

Key Roles and
Before holding the preliminary meeting, Responsibilities

the facilitator should be familiar with Chapter 2
the guidebook process and general
organization. It is important the
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facilitator can clearly discuss the
identified need or motivation, as well as
the specific process that will be followed
by the team.

The facilitator should encourage any
qguestions and discussion that might
develop over the course of the meeting
and also ask if any additional
participants are recommended for
inclusion in the team (noting that
additional perspectives are always
valuable, however the size of the group
should be managed to allow for
maximum engagement from all
participants).

Facilitator Materials
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Activity 3 -
Kickoff Meeting

Outcome:

Share context and establish a self-
assessment meeting schedule with the
assessment team.

Ensure participants are prepared for the
upcoming self-assessment activities.

Supporting Material:
Appendix H, Kickoff Meeting Materials
and Meeting Agenda

Chapter 2, Key Roles and
Responsibilities guidance

Chapter 3, Detailed Technical
Framework guidance

Instructions:

Once the assessment team has been
engaged and the commitments of
individual participants secured, hold a
kickoff meeting.

The facilitator should:

1 Provide a high-level overview of
the process and upcoming
activities of the group.

2 Detail the role of the facilitator to
e Guide the group activities.

e Record, summarize, and share
group consensus and notes.

Facilitator Materials

3 Explain individual roles sharing
expectations and desired
perspectives from each individual
participant in the team.

4 Review key guidebook content
(such as the guidebook framework
and element-level response
templates) used during
assessment and improvement
identification activities.

5 Share participant “homework”
will be required for detailed self-
assessment and improvement
identification meetings.

6 Establish a meeting schedule
based on participant availability
and the recommended meeting
duration and frequency.

7 Introduce the digital support tool
highlighting key contents,
usefulness in preparation for
upcoming meetings, and
encouraging individual review
after the meeting.

Additional Supporting Guidance:
Meetings should be kept to a maximum
of 90 minutes with typically 1-2 meeting
per week. This allows for sufficient

H-5

Kickoff Meeting
Materials

Key Roles and
Responsibilities
Chapter 2

Detailed Technical
Framework
Chapter 3

Sample Kickoff
Meeting Agenda
and Supporting
Materials
Appendix H
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preparation and avoids participant
fatigue.

With proper preparation and
facilitation, a small group should expect
to be able to complete self-assessment
and improvement identification with
approximately 10 minutes of discussion
per element, allowing assessment of
one Area in a typical meeting.

Given the wide range of perspectives on
the team, the facilitator should
acknowledge that, where agreement
cannot be reached across all
participants, the facilitator will have to
make a final decision for the purposes
of the effort, and that other views or
perspectives will be captured in the
detailed notes.

At the end of the kickoff meeting, the
facilitator should identify when the first
assessment meeting will be held, and
communicate which guidebook sections
should be reviewed in preparation for
that discussion.

Facilitator Materials
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Activity 4 —

Self-Assessment

Outcome:
Complete self-assessment activities.

Document the current and desired state
of practice within the selected focus.

Identify potential improvements that
close performance gaps.

Supporting Material:
Appendix H, Self-Assessment Meeting
Materials and Meeting Agenda

Chapter 3, Area-Level and Section-Level
Self-Assessment Guidance and Support
Material

Appendix A-E, Element-Level Response
Templates

Instructions:

After the kickoff meeting has
completed, organize and hold self-
assessment meetings.

1 Prior to a meeting:
e Coordinate schedules and send
meeting invites.

e Communicate the Area(s) that
will be the focus of individual
meetings.

e |dentify Chapter 3 materials
that should be reviewed prior
to the meeting.

Facilitator Materials

e Encourage individual
completion of element-level
response templates prior to the
meeting.

2 During the meeting:
e Use the TAM Data Assistant.

e Navigate the assessment
framework, facilitating
benchmarking and
improvement selection
discussion.

e Capture group consensus and
any assessment or
improvement specific notes
and context.

3 After the meeting:
e Summarize and share meeting
outcomes.

e |dentify action items or specific
clarification or context that
were requested during the
meeting’s activities.

Facilitator Tips:
Self-Assessment Meetings

Practical Considerations

Assessment
Guidance and
Support

Area and
Section-Level
Assessment
Support
Materials
Chapter 3

Sample Self-
Assessment
Meeting Agenda
and Support
Materials
Appendix H

Element-Level
Response
Templates
Appendix A-E

Meeting Duration:
<90 min.

Plan no more than 1-2 meetings per week and avoid extensive gaps

between meetings.

Target Discussion

Focus on no more than two assessment areas in a meeting.
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Activity 5 —

Improvement Evaluation

Outcome:
Complete improvement evaluation
activities.

List improvements prioritized for
implementation.

Document potential implementation
challenges, improvement impact and
effort, and associated priority of
individual improvements.

Supporting Material:
Appendix H, Improvement Evaluation
Meeting Materials and Meeting Agenda

Chapter 4, Improvement Evaluation
Guidance

Instructions:

Once the self-assessment activities are
complete, evaluate and prioritize the
selected improvements for
implementation.

Organize and hold an improvement
evaluation meeting.

Facilitator Materials

1 Prior to a meeting:
e Coordinate schedules and send
meeting invites.

e Highlight improvement
evaluation concepts and needs

e Request individual review of
the Chapter 4 materials.

e Export and share all identified
improvements with participants

e Request individual review of
improvements, identifying no
more than five implementation
priorities.

e Evaluate individual responses
to identify the group’s priorities
and prepare to facilitate a
focused improvement
evaluation discussion.

Facilitator Tips:
Improvement Evaluation

Practical Constraints

Improvement
Evaluation
Materials

Improvement
Evaluation
Chapter 4

Sample
Evaluation
Meeting
Agenda and
Supporting
Materials
Appendix H

Meeting Duration:

<90 min.

Focus on improvements at the current performance level, do not

attempt to “leap frog” multiple performance levels.

Target Discussion

Use individual priorities to focus discussion. Begin priorities

identified from individual responses.

Move forward with other improvements as time allows.
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During the meeting:
e Use the TAM Data Assistant.

e Navigate improvements,
facilitating prioritization, impact
vs. effort, and challenge
identification and discussion.

e Capture group consensus and
evaluation notes or context.

3 After the meeting:
e Summarize and share meeting
outcomes.

e |dentify action items resulting
from meeting activities.

Facilitator Materials
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Activity 6 —

Summary and Communication

Outcome:
Executive engagement and support for
implementation priorities.

Supporting Material:
Chapter 4, Current and Desired State
Summary.

Chapter 4, Improvement Evaluation.
Chapter 4, Executive Communication.

Instructions:

Clear, effective communication of the
current and desired state, key
performance gaps, and priority

improvements are essential to capturing

support for improvement.

1 Develop summary materials that
effectively communicate to the
executive audience, in
coordination with the Project
Sponsor.

2 Build support, encouraging the
assessment team to engage their
management and stakeholders.

3 Meet with decision-makers
sharing the process, priorities for
investment, and consensus and
support from cross-functional
team members and stakeholders.

Facilitator Materials

Additional Supporting Guidance:
If the TAM Data Assistant has been

used, the facilitator can export summary

charts as well as detailed assessment
and improvement information in order
to support these communication needs.

Further detail is provided in the
guidance materials documented in
Chapter 4, Evaluation and Summary of
Results.
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Activity 7 -
Implementation Support

Outcome:
Improvement delivery.

Successful, long-term implementation.

Supporting Material:
Chapter 5, Implementation Support
Guidance and Materials.

Instructions:

The Chapter 5, Implementation Support
materials share organizational practices
and case study materials which can be
very useful in guiding agency
implementation efforts.

All participants should review these
materials and actively work to ensure
the contexts and challenges identified in
the initial assessment, improvement
identification, and improvement
evaluation activities are raised and that
potential solutions are recommended.

L
Implementation
Support Materials

Organizational
Practices
Chapter 5

Case Studies
Chapter 5

Facilitator Materials H-11
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Participant Engagement

Preliminary Meeting Invitation Email Template

From: <Assessment Facilitator>

Date: <Date>

Subject: TAM Assessment Process Preliminary Meeting; <Process Focus>
To: <Desired Members of Assessment Team>

Cc: <Project Sponsor>

You are invited to attend a preliminary meeting to discuss the process of examining our data
and information system practices within <Process Focus>. This process will help our
organization improve how data is defined, collected, accessed, analyzed, and used in the
decision-making process specific to this asset. You are being asked to be a part of the
assessment team for this process.

This preliminary meeting will review the planned assessment process, the roles &
responsibilities, and expected level of involvement for team members. This meeting will
hopefully receive your commitment as a part of this important effort.

The <Insert Duration> minute meeting is scheduled for <Meeting Date and Time> at <Meeting

Location>. Please reach out if you will not be able to attend or if you have any questions.

Thank you,

<Assessment Facilitator>

Facilitator Materials
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Participant Engagement

<Process Focus> Preliminary Meeting Agenda

<Meeting Date>

<Meeting Location>

Objectives: Establish process need, inform participants of their need and value of involvement,

finalize Assessment team

5 Minutes Welcome and Meeting Overview
®* Welcome and Introductions
* Meeting objectives

15 Minutes Assessment Process Context
* Process need and focus area context

* Anticipated value of improvements

15 Minutes Roles and Responsibilities of Team Members
* Roles and expected level of involvement

15 Minutes Assessment Team Implementation
* Assessment team establishment

* Additional team members and contributors

10 Minutes Questions and Feedback

Facilitator Materials
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Kickoff Meeting

Kickoff Meeting Invitation Email Template

From: <Assessment Facilitator>

Date: <Date>

Subject: TAM Assessment Process Kickoff Meeting; <Process Focus>
To: <Members of Assessment Team>

Cc: <Project Sponsor>

Thank you for being a part of the <Process Focus> Assessment Team. This important effort will
help our organization improve how data is defined, collected, accessed, analyzed, and used in
the decision-making process for this asset.

You are invited to attend the kickoff meeting for <Process Focus>.

This meeting will give you a high-level overview of the process. It will introduce the guidebook
framework, the element-level response template, and the digital tool. This meeting will also
establish future meeting schedules and prepare you for the upcoming self-assessment activities.

The 90 minute meeting is scheduled for <Meeting Date and Time> at <Meeting Location>.
Please reach out if you will not be able to attend or if you have any questions.

Thank you,

<Assessment Facilitator>

Facilitator Materials H-14
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Kickoff Meeting

Sample Kickoff Meeting Agenda

<Meeting Date>

<Meeting Locati

on>

Objectives: Establish self-assessment meeting schedule and prepare participants for upcoming

self-assessment

10 Minutes

20 Minutes

20 Minutes

20 Minutes

10 Minutes

10 Minutes

activities

Process Status Review and Meeting Objectives
* Previous meeting review & current meeting objectives

Assessment Process Overview
* High-level overview of process
* Upcoming activities of the group

Roles of Team Members
* Explanation of expectations and desired perspectives from individual
participants

Introduction to Guidebook Content and Digital Tool
* Framework and element-level response template walkthrough
* Introduction to digital tool, highlight of key contents and use

Meeting Schedule and Preparations
e Meeting duration and frequency

e Preparations for self-assessment activities

Questions and Feedback

Facilitator Materials
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Kickoff Meeting: Overview and Roles

Overview
Assess the Current and Desired State

Understand available data and information systems, tools,
technologies, and practices for a specific asset or element within
the data-life cycle. Identify associated data and information system
improvements.

Prioritize Improvements

Evaluate identified improvements. Establish priority, relative
impact, effort, and organizational challenges associated with
potential improvement.

Communicate Improvements and Support Implementation

Create effective communication of the current and desired state,
performance gaps, and priority improvements. Support
implementation to realize successful, long-term improvements.

Key Roles
Asset Program Lead

Participant will be a program lead from within the selected TAM
focus area. Typically, participants will be central office program
management, project managers, analysts, or engineers who
understand asset management decision-making needs from a
policy perspective. Several such individuals should be included

Facilitator Materials

Field Asset Management Leads

Typically, participants will be District asset managers, engineers, or
maintenance supervisors who are involved in day-to-day decision
making and execution. Must be able to share the practical realities,
challenges, priorities, and constraints of field asset management
staff. Several such individuals should be included

Information Technology and Staff

Key IT staff who have an understanding of existing technologies,
applications, and priorities within the targeted area. Typically,
participants will be IT relationship managers, system
administrators, project managers, or business and technical
analysts. Should be able to share data, technology, or application
related context as business needs are discussed. Should be able to
raise awareness of solutions leveraged in other business functions.
Expected to share technical process, challenges, and constraints
that would be anticipated when delivering IT solutions.

Data Life-Cycle Area Subject Matter Experts

Subject matter experts as appropriate to the asset program or
specific data life-cycle areas, other key perspectives should be
represented.
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Data Life-Cycle Framework

A. Specify and Standardize

A.1Inventory, [A.la Asset Inventory Data Model B.1 Inventory, [B.1.a Inventory, Condition, & C.1 Databases |C.l.a Efficient Storage D.1 Data D.l.a Analysis Environment
Condition and Condition, and Performance Coverage Exploration,
Performance |[A.1b Asset Condition and/or Performance |[B.1.b Inventory, Condition, & C.1.b Database Linkages Reporting, and [D.1.b  Analysis Practices
Standards Performance Data Model Collection Performance Automation Visualization
A.Lc Design Model Standards B.1.c Inventory, Condition, & C.1.c  Document Linkages D.1.c Analysis Tools
Performance Quality
A.1d Location Referencing B.2 Project B.2.a  Project Information Coverage C.1.d Data Storage Capacity D.2 Modeling [D.2.a Asset Performance Prediction
Information
A2 A.2.a  Treatment and Work Data Collection B.2.b  Project Information C.2 Asset Life- |C.2.a  Asset Management Data to D.2.b  Optimization / Prioritization
Treatments Model Automation Cycle Data Project or Work Order
and Work A.2.b  Treatment and Work Location B.2.c  Project Information Quality Integration C.2.b  Project Planning to Project
Standards Referencing Workflows Development
A.2.c  Process Documentation and B.3 B.3.a Maintenance Information C.2.c  Project Development to
Management Maintenance Coverage Project Delivery
A.3 Resource [A.3.a Prioritization Factors Information B.3.b Maintenance Information C.2.d  Project Delivery to Asset
Allocation and Collection Automation Management Data
Prioritization [A.3.b  Analysis Parameters B.3.c Maintenance Information E.1Resource |[E.1l.a Performance Targeting
Quality Allocation and
A4 Metadata |A.da  Data Dictionary Standards and | |B.4 Priority B.4.a  Public Perception (.3 Other Data |C.3.a  Revenue, Budget, and Prioritization |E.1.b  Project Prioritization
Guidelines Criteria and Integration Expenditure Data
A.db  Dataset Metadata Standards Values B.4b Decision Maker Values Workflows C.3.b  Demand and/or Utilization E.2 Project E.2.a  Data-Driven Project Planning
and Guidelines Collection Data Planning, and Scoping
A5 A.5.a  Data Stewardship C.3.c  Environmental Data Scoping,and |E.2.b  Data-Driven Project Design
Governance Design
A.5.b  Data Standards & Guidelines C.4 Data C.d.a  Field Access to Data E.3 E.3.a Infrastructure Maintenance
Development / Adoption Access Maintenance
Processes C.4b  Public Access to Data E.3.b  Equipment Maintenance
A.5.c  Data Collection Approval / C.d.c  Access Security
Coordination Practices
A.5.d  Change Control (Systems and

Data) Processes

Facilitator Materials
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Kickoff Meeting

Kickoff Meeting Follow-Up Email Template

From: <Assessment Facilitator>

Date: <Date>

Subject: TAM Assessment Process Kickoff Meeting Follow-Up; <Process Focus>
To: <Members of Assessment Team>

Cc: <Project Sponsor>

Thank you for attending the <Process Focus> kickoff meeting.

In order to facilitate the completion of the upcoming self-assessment meetings, it is important
for you to review the supplemental guidebook materials. These include the data life-cycle
framework and the element-level response templates. It is also important to familiarize yourself
with the digital tool.

Please find attached the meeting minutes and supplemental guidebook materials for you to
review before our next meeting.

Here is a link to the digital tool: www.dataassessment.tam-portal.com.

Thank you,

<Assessment Facilitator>
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Self-Assessment and
Improvement Identification

Self-Assessment Meeting Invitation Email Template

From: <Assessment Facilitator>

Date: <Date>

Subject: TAM Self-Assessment Meeting; <Target Area> within <Process Focus>
To: <Members of Assessment Team>

Cc: <Project Sponsor>

You are invited to attend a self-assessment meeting for <Target Area> within <Process Focus>

This meeting will give you the <Target Area> overview and context. You will help complete self-
assessment activities for <Target Area> which includes establishing current state of practice,
documenting the desired state of the practice, and identifying improvements to close the
performance gap. We will be using the supporting digital tool to aid in this process.

Attached are the previous meeting’s minutes and <Guidebook Materials> that should be
reviewed prior to this meeting.

Here is a link to the digital tool: www.dataassessment.tam-portal.com.

The 90-minute meeting is scheduled for <Meeting Date and Time> at <Meeting Location>.
Please reach out if you will not be able to attend or if you have any questions.

Thank you,

<Assessment Facilitator>
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Self-Assessment and
Improvement ldentification

Self-Assessment Meeting Agenda

<Meeting Date>

<Meeting Location>

Objectives: Complete self-assessment activities, document current and desired state of
targeted area, and identify potential improvements to close performance gap.

Targeted Area: <Targeted area>

10 Minutes

10 Minutes

60 Minutes

10 Minutes

Process Status Review and Meeting Objectives
* Previous meeting review & current meeting objectives

Area Overview and Context
®* General area overview

Self-Assessment and Improvement Identification
e Establish current state

e Document Desired State

e Identify Improvements

Closing Discussion

e Closing Comments or Questions
e Action Items

e Next Steps

Facilitator Materials
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Self-Assessment and
Improvement ldentification

Follow Up Email Template

From: <Assessment Facilitator>
Date: <Date>

Subject: TAM Assessment Process Self-Assessment and Improvement Identification Meeting
<Target Area> within <Process Focus> Follow-Up

To: <Members of Assessment Team>

Cc: <Project Sponsor>

Thank you for attending the <Target Area> within <Process Focus> Self-Assessment and
Improvement Identification meeting.

The key conclusions discussed in the meeting were <Meeting Summary>. For our next step, we
will be focusing on <Next Target Area>.

In order to facilitate the completion of the upcoming self-assessment meeting, it is important
for you to review the supplemental guidebook materials for <Next Target Area>. These include
the data life-cycle framework and the element-level response templates. You may also review
the assessment elements, benchmarks, and potential improvements here:

www.dataassessment.tam-portal.com.

Attached are the meeting’s minutes and <Guidebook Materials> that should be reviewed prior
to the next meeting

Thank you,

<Assessment Facilitator>
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Improvement Evaluation

Email to Gather Individual Responses

From: <Assessment Facilitator>
Date: <Date>

Subject: TAM Assessment Process Self-Assessment and Improvement Evaluation Meeting
<Target Area> within <Process Focus> Follow-Up

To: <Members of Assessment Team>

Cc: <Project Sponsor>

In preparation for the upcoming Improvement Evaluation meeting.

The key conclusions discussed in the meeting were <Meeting Summary>. For our next step, we
will be focusing on <Next Target Area>.

In order to facilitate the completion of the upcoming self-assessment meeting, it is important
for you to review the supplemental guidebook materials for <Next Target Area>. These include
the data life-cycle framework and the element-level response templates. You may also review
the selected improvements and evaluation criteria in the supporting digital tool:

www.dataassessment.tam-portal.com.

Attached are the meeting’s minutes and <Guidebook Materials> that should be reviewed prior
to the next meeting

Thank you,

<Assessment Facilitator>
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Improvement Evaluation

Improvement Evaluation Meeting Invitation Email
Template

From: <Assessment Facilitator>

Date: <Date>

Subject: TAM Improvement Evaluation Meeting; <Process Focus>
To: <Members of Assessment Team>

Cc: <Project Sponsor>

In preparation for the upcoming Improvement Evaluation meeting to evaluate the
improvements selected in the previous Self-Assessment and Improvement selection meeting for
<Process Focus>, please review the selected improvements and identify no more than five
priorities for investment. Please pass along your prioritized improvements, along with your
rational for selecting them, and some preliminary thoughts about their associated challenges to
<Assessment Facilitator>.

Attached is the Chapter 4 Improvement Evaluation Handout for you to review along with a list
of the improvements selected in the previous Self-Assessment and Improvement Selection
meeting.

The upcoming 90-minute meeting is scheduled for <Meeting Date and Time> at <Meeting
Location>. Please reach out if you will not be able to attend or if you have any questions.

Thank you,

<Assessment Facilitator>
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Improvement Evaluation

<Process Focus> Improvement Evaluation Meeting Agenda

<Meeting Date>
<Meeting Location>

Objectives: Complete improvement evaluation activities, document potential implementation
challenges and impacts, and prioritize improvements.

10 Minutes Process Status Review and Meeting Objectives
* Previous meeting review & current meeting objectives

50 Minutes Improvement Evaluation Discussion
e Review individual priorities
e Improvement impact vs. effort
e Implementation challenges

20 Minutes High-Level Prioritization Discussion
e Review assessment summary material

e Adjust improvement evaluation outcomes (based broader context)

10 Minutes Questions and Feedback
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Improvement Evaluation Handout

Priority is established on the basis of when that
improvement would be targeted for implementation,

Impact is characterized by the extent to which new or
existing practices will transform TAM related business
practices. ranging from immediate action to being recognized for

future, unplanned action.
Effort is characterized by the level of resources and staff P

time required and the extent to which those can be
incorporated into the responsibilities and budgets of

Challenges can be categorized as into distinct categories of
Time, Resource, Expertise, Coordination, Change, or Other.

existing business units.

Impact Evaluation

High Impact

Effort Evaluation

High Effort

Priority Evaluation

High Priority

Transforms current business in a way that
addresses major process pain points, is
likely to extend to multiple business units,
and adds value to multiple business
processes.

Medium Impact

Makes existing business processes
significantly more efficient and effective,
however may be within a limited area of
business (e.g. a specific business function
or process area).

Low Impact

Requires a major commitment of
resources and staff time, typically
across multiple business units.
Examples would include a major IT
application, a statewide
technology deployment, etc.

Medium Effort

Targeted for
immediate action.

Medium Priority

Challenge Categorization

Time

Recommended when limited time is available for the given effort.

Resources

Contributes a minor adjustment to an
existing business process, but will not
significantly change the business. In
general, these improvements may already
be informally in place, but are simply being
formalized or being made clearer in the
context of the program at large.

May be incorporated within
typical budgets and resources but
would require planning and
coordination, typically limited to a
specific business function or
process area.

Low Effort

Desired to begin
within the next
several investment
or planning cycles
(e.g. 1-2 years).

Low Priority

Recommended when level of resources or staff time would require
executive approval.

Expertise

Can be included within the routine
responsibilities of a business unit
or working group and typically
able to be completed within a
short timeframe.

Recognized, but not
anticipated for
action within the
near future and
unlikely to be
incorporated into
near term planning
activities.

Recommended when the expertise required is not available to the
DOT without specialized support.

Coordination

Recommended when engagement and agreement is required
across many different areas of business within the DOT, particularly
when many of the impacted business units do not typically work
together as part of the routine business of the agency.

Change

Recommended when the improvement will significantly transform
current business across multiple business units and processes,
requiring extensive process reengineering and/or training to those
impacted.



Guidebook for Data and Information Systems for Transportation Asset Management
Appendix H: Facilitator Materials

Improvement Evaluation

Improvement Evaluation Follow up Email Template

From: <Assessment Facilitator>
Date: <Date>

Subject: TAM Assessment Process Improvement Evaluation Meeting for <Process Focus>
Follow-Up

To: <Members of Assessment Team>

Cc: <Project Sponsor>

Thank you for attending the <Process Focus> Improvement Evaluation meeting.

The key conclusions discussed in the meeting were <Meeting Summary>. For our next steps, we
will be focusing on engaging with management and stakeholders and meeting with decision-
makers. This will be aided by further summary materials, which will be developed and sent out
in a later email.

In order to facilitate implementation, it is important for you to engage your management and
stakeholders. Please feel free to reach out if you have any questions or need any help. You may
also review the assessment and evaluation results here: www.dataassessment.tam-

portal.com.

Attached are the meeting’s minutes.
Thank you,

<Assessment Facilitator>
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Appendix I:
TAM Data Assistant

Quick Reference Guide

This appendix provides instructions and a
brief explanation of the web-based,

supporting digital tool developed for this
guidebook
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TAM Data Assistant Overview

The web-based TAM Data Assistant is designed to support a
streamlined user experience through the self-assessment,
improvement identification, improvement evaluation, and results
summary and communication activities of the Guidebook
process.

Web-Based Tool Access

The tool is available on the web to anyone who is interested. TAM Data Assistant Access
User credentials are required, but only a valid email is needed www.dataassessment.tam-portal.com

to register an account. Note: If the direct link is not available, please

The tool is hosted on the AASHTO TAM Portal website and check the.AA.SHTO TAM Portal to see if an
directly accessible at the link provided to the right. updated link is referenced.

Tool Organization

The tool is organized around the formal use cases and process described in Chapter 2 of the Guide.
This organization results in five main pages linked from the Home Page.

1 Create. This page allows the user to create new assessments. The user can create
an unlimited number of individual assessments.

2 Assess and Select Improvements. This page allows the user to assess and
document their current state of practice, desired state, and identify potential
improvements against the 51 individual elements of the technical framework.

3 Evaluate Selected Improvements. This page allows the user to prioritize their
selected improvements, while also evaluating anticipated implementation impact
and effort, as well as identifying potential challenges

4 Assessment Results: This page provides summary results in a format useful for
communication.

5 All Assessments: This page lists the assessments associated with the user’s account,
and can be used to easily navigate to any assessment the user has created.
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Login Page

The login page prompts the user to enter their credentials in

order to access the tool functionality. If a user has forgotten

their login information, they are able to retrieve that information

using the email address they associated with their account.

New users are also able to create a new account from this page.

Assessment Login Page Functionality

Welcome to the TAM Data
Assistant

A Companion Tool for the NCHRP 08-
115 Guidebook

Is your agency effectively using data and information
systems to support its transportation asset management
(TAM) program?

The TAM Data Assistant is designed to help transportgis
professionals answer the above question.

In conjunction with the NCHRP 08-1
structured approach to assessg@rrent TAM practices and improve

#idebook, this tool provides a

N use of data and inforge€ion for TAM.
E— Sign N
| 4 . )
4 an | Do With This Tool? A
» Assess each aspect of your data .
Username lifecycle for TAM Somiwne
* Browse through potential
o g improvements for each aspect
3SSWOr

Select improvements you may
want to implement at your agency
Prioritize, score, comment, SQ&
and filter your selg
improvess
Oduce helpful charts and
graphics to analyze patterns and
trends in your assessment

CREATE AN ACCOUNT
Where Do | Start? v

-

FORGOT PASSWORD Help Along the Way v

For Best Performance v

TAM Data Assistant Quick Reference Guide

Main Elements
of the Login
Page

Username and
Password Fields. The
digital assessment tool
requires a username
and password to save
assessments and keep
them secure.

Create Account. Allows
a new user to create an
account which they can
use to create
assessments.

Forgot info. Allows the
user to get their login
information if they've
forgotten it.
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Landing Page

After logging in, the user finds landing page. From this page,
new assessments can be created or previous assessments
viewed. A dashboard also provides information summarized
from the “Most Recent Assessment” selected by the user.

Navigation Menu. Easily navigate
Assessment Landing Page Functionality to any page of the tool.

TAM DataAssistant  Home  CurertAsessment  Creste  AllAssessments Create. Click to begin the creation
/Of a new assessment.
R
- .

| / View All. Click for a summary view
of all assessments associated with

Welcome to the

TAM Data Assistant the user.

Most Recent. Shows information

Wwelcome,

J
about the user’s most recent
The TAM Data Assistant is designed to help transportation professionals assess t utilization of data and

information systems in support of its transportation asset management (TAM) pgfgram.
assessment.

In conjunction with the NCHRP 08-115 Guidebook, this tool provides a strugfired approach to assess current TAM
practices and improve use of data and information for TAM.

" Results. Clicking takes the user to

the results summary page.
[ Create a New Assessment View All Your Assessments ]

Evaluate. Shows how many

Continue Your Most Recent Assessment |m proveme nts h ave bee n

Use the buttons below to navigate your most recent assessment.

evaluated. Clicking takes the user to

Assessment Name:
—— -

the improvement evaluation page.

" i i i i o
3% complete 28% complete See Your 1

: I
i Assess Elements and Evaluate Selected Results Summary 1 Assess. ShOWS hOW mUCh Of the
| Select Improvements Improvements | — . . .
I I assessment is completed. Clicking
\

Voo VPV Ve oo PV e VoV e ViV Ve eV Ve VeV 24 takes the user to the most recently

assessed element.
—
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Assessment Menu

Each of the framework elements has its own landing page —
color-coded to match its parent area’s color scheme.

Assessment Menu Functionality

Assessment Tool Current Assessment Create All Assessments
Assess and Select
Improvements
z N
Evaluate Selected 1
Improvements - -
Assessment -‘_ -
Results
I \ |
Home Link. Current Create. All Assessments Log Out.
Assessment
Returns the user Takes the user Takes the user Logs the user
Dropdown.
to the page to the to a page out of the
detailed in Current assessment showing all assessment tool.
Figure 3. Assessment. creation page. assessments
Takes the user See figure 5. associated with
7
the assessment the user’s
homepage account.

Assess.

Takes the user
to the
assessment.

Evaluate.

Takes the user
to the
improvement
evaluation.

Results.

Takes the user
to the results
summary page.
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Creation Page

This is where the user will create new assessments. Each

assessment can be refined to a specific subset of the

assessment areas within the Guidebook technical framework.

Assessment Creation Page Functionality

Create an Assessment

sure the areas you would like to a5sess are selected before yau continue, You will nat be able to add/remove areas

AN assessment may contain any of five areas listed below. The default assessment contains all five areas, BUL you can assess fewer areas If you thoose. Please make

from your assessment,

A Specify and Standardize

derivation, and quality,

Supports the understanding of the needs and full costs of asset inventory, condition and performance, treatment, and work history data.
Al s d

B. Collect

Explores TAM related data collection processes, tools and technaloies, and quality as delivered with respect to existing data standards.

C. Store, Integrate, Access.
Addresses data availabili

irdization and integration, as well as external data and process

making.

data. Specific asset ife-cycle process
areas Important to TAM decision-

D. Analyze
Examines decision-support tools, techni

of
decision-making. Data explaration, reporting, and asset modeling are a foc

E. Act

CI8 L < X

planning, scoping, and design, and maintenance decision-making.

Covers data informed TAM practices, exploring asset life-cycle management through resaurce allocation and priaritization, project

ment Bescription
pssessment Descriptior

Asset Facus/Scope

Assessment Asset FocusiScope

Team#Group Completing the Assessment

Team/Group Completing the Assessment

N ]

TAM Data Assistant Quick Reference Guide

|__— Directions. A brief set of

instructions for using this
page.

Assessment Area Selection.
A description of each
assessment Area. The user
can select a group of areas
they’d like to assess. This
group can’t be changed once
the assessment is created.

Assessment Information.
The user can fill out
information about the name,
description, scope/focus,
and group completing the
assessment here.
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Assessment Page

Each element has its own page with its own assessment table.

Self-assessment can be completed by rating current and desired
practice levels and selecting potential improvement activities by
click within their associated boxes.

This functionality replaces the need for print response

templates found in Appendices A-E.

Assessment Page Functionality

Assessment Info

Name: Sample Assessment ‘Scope: All Areas

By: Data Team

EAct

A5 Gavemance.

A.1.a Asset Inventory Data Model

The agency has not defined any consistent definitions er meshodeloges for tracking inventory
infarmatian for a given asset ar asset fype. o

B Collect C Store, Integrate, and Access Data D Analyze
A% Treatments and Work A3 Resource Allocation and Prioiization 4 Hetaciata
1.0 A553t Conoron and Fercemanca D3t Moga! A1, DN oge! SN0

Define the "asset” and determine how the asset
inveriory should be recorded to support
current/desired practice.

419 Losssen Ratersnany

Standardized asset categories, companent breakdowns and core atributes, providing the foundtion for asset inventory information tracking, integration, summary, and
reporting.

sset’, documented Iuwﬂ'us ass
ry) and defined the general for
adway segments, gene e

The agency has defined 1 wentory should be trackee!
(e.g modeling vs. true in, data

points,lines, or polygons,

Develop the “asset breakdown structure,

Evaluate existing inventory standards to identify

praviding clear criteria for y
asset “sub-types” and "components”.
sekctea

gaps or in current standards for
impravement.
seected

The sgency has esoblshed an aset breakdown sucture forthe asse;, defining various asset
Clear and sive criteria for evaluating these assets into 2
[h? sub-types and identifying vario smrp ents are established.

Spedy detalled Inventory data elements for
‘each asset, sub-type, and compenent. Set
required, recommended, and optional Invertory
data

Spedfy minimum Ievnls uc Inventory data
o meet dec
(nmmunlnmum and repurllng needs.

The agency has identified a minimur set of standard inventory attributes to be stored for the

asset [e.g. unique identifier, location, install date, asset subtype, size/measure). Required,
recommended, and optional data elements are identified. Desired extent of collection is 3
established

Document 3 detalled asset information madel
Tacilitating direct integration of asset inventory
with maintenance wark orders and project files.

The sgency has defined 3 detailed asset information madel that supports direct integration
with project and maintenance information, contracts andver design fles.

Assessment Stats:

# of Selected Improvements: 3
# of Custom Improvements: 1

Benchmark Level Notes

Thic e 3 Banchmark lavol ot

Initial Improvement Notes

Thic = 2n impravement nate.

Take Me to My Custom imgrovements

Customn Improvements

Level
ar

dd ‘

Navigation. Tabbed
navigation for quick

L navigation about the
assessment. There are also
L, “Next” buttons for
navigating to the next
element.

™~ Element Description. Brief
description of the element
being assessed.

~ Assessment Table. The user
can set current and desired
level of the element based
on the description, and
choose improvements
related to the element.

= Notes Boxes. The user can
take notes about their
choices.

Level This Is a custom Impravement I've added.
1

(oo 8]

Custom Improvements. The
user can write their own

improvements for

TAM Data Assistant Quick Reference Guide
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Improvement Evaluation Page

This page collects and displays the improvements selected by
the user. It features a number of tools to aid in navigating the
improvement evaluation process.

Improvement Evaluation Page Functionality

Assessment Tool

Assessment Info

Name: Sample Assessment

Scope: Al Areas

By: Data Team

Page
Sort and Display A g
y Evaluate Selected Improvements
Display 10 Improvements Per Page
Sortimprovements By Develop the "asset breakdown structure”, providing dlear criteria for 3 Challenges Priority
. . identifying various asset “sub-types” and “components”. 5=
2t lenges Low
£i = T Coord
Filter N i ime oordinatien
Pl e o
Areas v = Expertse ¥ Other
Effort

Challenges - © \ Expand Notes ¥

y Al.a Asset Inventory Data Model cu Desired E e This iy -

- . s mproverme
— S ) e
Effort A b N n
Evaluate existing ds to dentify gaps ar Inconsistenci
Impact v In current standards for Improvement.
Scored -
Hidden Improvements v
Mk

Detault Apply Effort Expand Notes ¥
Showing 10 of 88 Improvements Al Asset Inventory Data Model Current . Hide This Improvement
88 Total Selected Improvements Level

* total excludes hidden improvements

# Resources
Expertise

Specify minimum levels of Inventory data coverage (o meet decision- Challenges Priority
making, communication, and reporting needs. B °
L v
°c | @8
# Time ation
Pl e o
Expertise # Other
edum.Figh N
Effort Expand Nates ¥
Al.a Asset Inventory Data Madel Current Desired Reassess [l Hide This improvement
Level Level
A .
This is a custom improvement I've added, challenges Priority

Change
Other

ation
Expanlotes ¥

Medium ¥

Sort & Filter. Allows the user to customize the improvements
that are displayed. They can sort the improvements, or filter the

improvements so only certain improvements are shown.

TAM Data Assistant Quick Reference Guide

Show All. Toggles
displaying all
improvements on one
page.

Improvement Panel.
Display a description of the
improvement, and the
ability to evaluate it in the
following ways:

Impact/Effort. The user
can characterize the
improvement by the
impact on the agency and
the effort required.

Challenge Type. The user
can specify some
challenges associated with
the improvement.

Priority. Users can choose
Low, Medium, or High
priority.
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Results Page

This page provides a results summary useful for reviewing

outcomes and summary and communication activities.

Results Page Functionality

| spety and standardizo | Coloct | Store. Intograte, and Accoss Data | Analyze | Act <

Click a square below to see your chosen Specify and Standardize improvements organized by their impact and effort.

Improvements. | Improvements.  Improvements

High

Impact

Medium
5
#
El
=
:
#
El
g
]
#

1 1
g ooemens | Inprovemerts
= 0 1
Low Medium High
Effort

— Current Level
Treatments & Work 23 o i
20 Inventory,
Condition, &
2c Performance
3a
Resource
Allocation & 12
Prioritization
3b
Adoption Processes
54
WMetadata
Govemance
5a 5b
Evaluate existing inventory standards to identify gaps or inconsistencies in current Challenges
5 mprovements: Improvements Improvements: standards for improvement. = Time

Priorty” High o ==
BE
B E imowvemerts  improvements  improvements
ag
2% 1 1 1
E= Document general condition o performance groupings and gen ey Challenges.

«condition ranges) for these groupings. * Resources

Pricrity. Medium + Coodnaton

* Change
5 Imprevements. Improvements. Improvements.
‘ m
Low Medium High
Effort ‘Standardize location referencing in a manner that is consistent with the agency's Challenges
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Priority Medium

Evaluate existing inventory standards to identify gaps sle | @ o Priority Challenges

or inconsistencies in current standards for
improvement High v| “Time EiCoordination

o o o Resources #Change

= CExpertise  Other
- . .
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Area Navigation. Show
results from a certain area.

Impact/Effort Grid. Shows
the number of
improvements in the area
that fall in each box of the
grid.

Radar Chart. Shows the
current and desired level for
each Element in the Area.

Improvement Detail.
Clicking an Impact/Effort box
shows panels summarizing
the improvement and its
evaluations.

Reassessment. Users can
reassess an improvement
directly from the results

page.
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Excel Export

The user can export their results from the Improvement
Evaluation page, the Results page, and the Current Assessment

page. The export is an Excel spreadsheet with three

worksheets: 1) Assess, 2) Evaluate, and 3) All.

The Assess sheet gives the element-by-element results of the
current and desired practice assessment.

The Evaluate sheet gives information about each improvement,
including priority, impact, effort, and identified challenges.

The All sheet joins the Assess and Evaluate results, giving all
information about each improvement.

Assess Sheet Content

Element ID

Label

Area Name
Section Name
Element Name
Description
Current Level
Desired Level
Assessment Notes

Improvement Notes

TAM Data Assistant Quick Reference Guide

Evaluate Sheet Content

Improvement ID
Description
Associated Element
Impact

Effort

Priority

Time Challenge
Resource Challenge
Expertise Challenge
Coordination Challenge
Change Challenge

Improvement Evaluation Note

Custom (indicates if custom improvement)

Status (indicates if selected improvement)

I-10
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All Assessments Page

This page lists all the assessments that belong to the logged-in
user.

The page shows the completion percentage of the Assessment
and Improvement Evaluation activities based on the defined
scope of the individual assessment. The date and time each
assessment was created and last accessed are also provided.

Clicking a row will take the user to that assessment.

All Assessment Page Functionality

Assessment Tool

All Assessments

To access an assessment, click on its panel.

Assessment Name Elements Assessed Improvements Evaluated Last Accessed Created
Sample Assessment 100% 1% 02/27/2020 at 02:56 PM 02/27/2020 at 02:46 PM
NickFull 100% 30% 02/27/2020 at 02:45 PM 01/30/2020 at 07:46 PM
NKtest1 100% 16% 02/24/2020 at 04:37 PM 02/03/2020 at 02:05 PM
Nk2520 0% 33% 02/24/2020 at 04:36 PM 02/05/2020 at 02:42 PM
NKcreate 12% 33% 02/24/2020 at 04:35 PM 02/03/2020 at 07:37 PM
NKtest2420 12% 20% 02/18/2020 at 08:45 PM 02/04/2020 at 04:40 PM

TAM Data Assistant Quick Reference Guide -11
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Current Assessment Page

This page gives some information about the current active

assessment and provides links to the various sections of the

assessment tool. The user can edit information about the

Assessment here.

Current Assessment Page Functionality

Assessment Tool

Assessment Homepage

Assessment Name:

essment
Last Modified:
02/27/2020 at 02:56 PM
Created:

02/27/2020 at 02:46 PM

Description

Scope:
All Areas Edit
Completed By Team/Group:

Data Tear di

0

TAM Data Assistant Quick Reference Guide
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