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Possibilities of Strong Data Governance in 
Asset Management*

The National 
Academies of

SCIENCES
ENGINEERING
MEDICINE

TRB
TRANSPORTATION RESEARCH BOARD

Data and Information Systems Section

• Provides standards for data transparency and        
protection

• Establishes trusted, certified data
• Offers a chance to channelize and consolidate data
• Establishes business information and data ownership 

model
• Establishes short and long-term data agility

* CIO Review, 31 July 2019, https://www.cioreview.com/news/possibilities-of-strong-data-governance-in-
asset-management-nid-30078-cid-114.html
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Data 
Governance 
OHIO DEPARTMENT OF TRANSPORTATION

JOHN PUENTE ,  CH IEF  DATA  OFF ICER



WHERE WE STARTED - TAMP



TRANSPORTATION ASSET MANAGEMENT 

$65 Billion 
in Pavement

$25 Billion 
in “Other”

$3 Billion 
in Culverts

$22 Billion 
in Bridges

• 850,000 Active Assets

• Collector

• Unique IDs

• TAM Audit Group Standards



CAPABILITY MATURITY MODEL

• Gap Assessment 

• Level of Confidence

• Users and DBOs

• Established Current/future 
Goals



THE MESSAGE



ODOT DEFINITION

Overarching policy and procedures to maximize the 
availability, integration, usability, quality and security of data

It is a business competency that engages ODOT’s workforce 
at Executive, Strategic, Tactical, and Operational levels to 
create, implement and maintain data standards for making 
better decisions

Data Governance



DATA GOVERNANCE OFFICE

Staff 
Augmentation

Chief Data 
Officer 
(CDO)

 

Yancy WesselMichael 
Weakly

Donna 
Gender (BA)

Analyst #1
(Staff Augmentation)

Analyst #2
(Staff Augmentation)

Asset Governance Section 
(TAM Audit Group)

System and Policy Governance Section
(Data Governance)

ODOT 
FTE

ODOT 
FTE

ODOT 
FTE



DATA GOVERNANCE MODEL



DATA GOVERNANCE FRAMEWORK



DATA GOVERNANCE COMMITTEE

• Co-Chairs

• Voting Membership

• Non-voting 
sub-committees (SME)

• All Disciplines of
Data Represented



STANDARD ATTRIBUTES

• TAM Audit Group 
Standard Attributes

• Organizational Standards

• Critical Data Elements



DATA LIFECYCLE STAGES



HOW DOES DATA GOVERNANCE FIT



TOOLS FOR SUCCESS - TRIAD

• Who will do it

• What will they do

• How will they get it done



PEOPLE – DATA TRANSITION MATRIX

• Roles

• Responsibilities

• Follows Data Lifecycle 



TECHNOLOGY - GOVERNANCE TOOLS

• Personal Information

• Document Access

• Folder Monitoring

• Notification of Threats

• Who, When and How 
Long



ROADMAP

• Data Standards

• Data Catalog

• Data Normalization 
Proof of Concept



BENEFITS OF A GOOD PROGRAM

• Improved data quality and Integration

• Confidence in source data 

• Data Ownership

• Data Protection and Security

• Regulatory compliance



CONTACT INFORMATION

John Puente, Chief Data Officer
Data Governance Office
Ohio Department of Transportation
John.Puente@dot.ohio.gov
(614) 728-3077



Taking the Next Step for TAM with 
Data Governance

Tammy Haas, NMDOT
October 1, 2020

New Mexico Department of Transportation



Introduction

1. NMDOT’s TAM Journey

2. Strategic Data Business Plan (SDBP)

3. Data Governance at NMDOT

4. Exercising Data Governance for 
TAM: Pilot Project

5. Next Steps



NMDOT’s TAM Journey

Initiated new 
data collection 
effort for 
pavement and 
other assets 
using LIDAR.

2013 2014 2015 2016 2017 2018

Began TAMP 
development 

effort.

Procured new 
pavement 

management system 
and maintenance 

management system

Conducted interactive  
TAMP workshops

Produced draft 
TAMP

2018
TAMP

2019 2020

2019
TAMP

Built 
Enterprise 
LRS, Road
Inventory 

in R&H

Initiated 
strategic 

data 
business 

plan (SDBP) 
project

Initiated 
E-GIS 

project

Conducting
TAM data 

pilot

Updates to 
Project 

Prioritization

New Condition 
Analysis 
Report

First PM2 Target  
(2018-2021)

Annual TAMP Consistency 
Determination



NMDOT’s SDBP: Vision

NMDOT makes effective use of data to guide 
decisions, deliver better results, and provide 

transparency and accountability.



NMDOTs SDBP: Goals

• Data Value. Increase the value of data for decision making by improving data relevance, 
quality, usability, discoverability and accessibility.

• Data Sharing. Maximize sharing of existing data across agency business units by establishing 
single authoritative sources for data elements, building awareness of agency data resources, 
and encouraging data re-use.

• Data Literacy. Build agency staff awareness of practices for making effective use of data.

• Data Efficiency. Reduce duplication of effort by encouraging collaboration across business 
units on new data collection or acquisition efforts.

• Data Consistency. Increase data consistency and interoperability through standardizing data 
definitions and formats. 

• Data Protection. Protect sensitive and confidential data from unauthorized access.



NMDOT’s SDBP: Strategies

• Put in place a consistent and sustainable 
approach to data improvement – involving 
people, process & technology 

- Governance bodies and stewardship roles

- Ongoing assessment and continuous improvement 
to data & systems

- Processes for authoritative data designation, data 
quality & documentation

- Communication and training to build data literacy



Data Governance at NMDOT: Scope

Roadway
• LRS
• Inventory

Assets
• Pavement & Bridge
• Inventory
• Condition/Performance

Projects
• Programming
• Design
• Construction

Maintenance
• Contracts & State 

Forces
• Work and Costs

Travel
• Traffic
• Travel Time
• Transit/Rail

Safety
• Crashes & Fatalities
• Other



Data Governance Bodies & Roles

Executive Data Committee
Bureau Chiefs (for in-scope data). Adopts policies, guidelines, and standards.

Data Program Committee
Responsible for implementing policies, guidelines, and standards and advising 
the Executive Data Committee on issues and opportunities for improvement.

Da
ta

 G
ov

er
na

nc
e 

Le
ad

(c
ha

ir)

Business Data 
Stewards Data/System Owners Other Experts

Agency Leadership
Cabinet Secretary & Division Managers 



TAM Data Pilot

Identify 
Business 

Need

Determine 
Data 

Requirements

Assess 
Gaps

Engage 
Governance 

Bodies

Identify 
Solutions & 
Implement

1. FHWA Consistency Review: Expenditures by Asset & Work Type

2. Target Check: Expected Pavement & Bridge performance based 
on the projects in the program
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TAM Data Pilot: Data Requirements

Baseline Pavement Lane 
Miles & Condition

Baseline Bridge Deck 
Area & Condition

Project Location: 
Interstate +                 

Non-Interstate NHS

FHWA Work Category 
for Each Project

Cost of Each Project Impact of Each Project

Estimated 
Future 
Expenditures 
by asset and 
work type

Projected 
Pavement & 
Bridge 
Condition 
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TAM Data Pilot: Data Compilation & Review

eGIS

eSTIP

P6

BrM

PMS

SiteManager

TAM Consistency and 
Performance Analysis Tool 
(CPAT) 
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Asset Classes

Systems

Work Types

Expenditures 
by Year

CPAT - Financial Measures
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Measures

Quantity 
Treated

Cumulative 
Performance 

Change

Predicted 
Performance

CPAT - Performance Measures
Asset Classes

Systems
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TAM Data Pilot: Good News/Bad News

This Photo by Unknown Author is licensed under CC BY-SA

There’s hope! 
eGIS provides a 
platform for 
pulling 
authoritative 
data for analysis

Results were 
partial and 

tentative due to 
data issues – need 

to add data to eGIS
and improve data 

quality
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TAM Data Pilot: Data Challenges

General Data Issues

Work Types
•Data only available 
for rehab and 
reconst projects

•Data sources for 
preservation & 
maintenance are 
less complete

Work Locations
• Inconsistent location 

fields across systems

•Manual effort required 
to map to NMDOT’s 
common LRS.

Work Costs

Lack of single authoritative 
source for project data –
need to combine fields 
from different systems

Missing 
project and 
asset data

Uneven 
data 

validation

Uneven 
documentation

•No breakdown of costs 
for projects involving 
multiple assets – need to 
estimate using bid tabs.

•Obligation amounts not 
available in eGIS



Next Steps: Implement Improvements

Exercise the recommended Governance Structure & Roles:
• Engage the Data Program Committee

- Get consensus on immediate and longer-term improvements
- Designate authoritative sources for project attributes

• Engage the Executive Data Committee
- Sponsor and support the data improvement effort
- Facilitate resourcing of needed database changes 

• Engage data owners and stewards
- Data validation and cleansing – with emphasis on location, cost, and 

work type
- Data quality management plans to address systemic issues
- Improved data documentation



Contact

Tamara P. Haas, P.E
Capital Program and Investments Division Director
505-795-2126
Tamarap.haas@state.nm.us



Decision Making in TAM 
Investment Prioritization

OCTOBER 1, 2020
MARGARET-AVIS AKOFIO-SOWAH, PHD
ASSET MANAGEMENT & BUSINESS ADVISORY, WSP USA

TRB WEBINAR: Governing Data to Improve Transportation Asset Management (TAM) 



Overview

1. Background & Context

2. Structure of the Prioritization Framework

3. Data Governance Considerations

4. Looking Forward
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Maryland Local Transit Context
• MDOT MTA OLTS oversees asset 

management for the 22 subrecipient 
agencies (LOTS)

• Group Transit Asset Management Plan 
(TAMP) sponsorship for 20 Tier II LOTS

• Technical support for 2 Tier I LOTS

*FTA defines Tier I and Tier II providers based on revenue 
vehicle fleet size

Maryland DOT (MDOT) 

Maryland Transit 
Administration (MTA)

Office of Local Transit 
Support (OLTS)

22 Locally Operated 
Transit Systems (LOTS)

3



Asset Management & Annual 
Transportation Plan (ATP)

• ATP is the annual grant award process facilitated by OLTS to administer 
Federal & State funding

• Asset management decision making is integrated into the ATP process

First Inventory 
Snapshot

Data Analysis & 
Performance 

Review

Target-Setting & 
NTD Reporting

Second Inventory 
Snapshot ATP Forms Due Investment 

Prioritization Grant Awards Issued

4



Motivation for a Prioritization 
Framework
• FTA Asset Management regulations (49 CFR 625.33)

• TAM plan must include an investment prioritization that identifies a provider’s programs and projects 

• Provider must rank projects in order of priority and anticipated project year

• Project rankings must be consistent with TAM policy and strategies

• Investment prioritization must consider projects to improve an identified unacceptable safety risk

• For the OLTS ATP process

• A structured approach can eliminate bias for a more objective process

• Documented rational for grant award decisions

• More informed decisions

5



What is the Prioritization Framework?

• Uses a multi-criteria decision analysis methodology

• Intended to inform and support facilitation of grant award discussions 

• Three major parts

Prioritization 
Factors

Data 
Configuration

Prioritization 
Tool

6



How does the tool work?
• Multi-criteria decision analysis: structuring and solving a problem 

involving multiple criteria

• Weighted sum model analysis process:
• Identify prioritization criteria/factors

• Assign scoring definition and factor weighting

• Compute prioritization score

Score = (Factor 1 x Weight 1) + (Factor 2 x Weight 2) + (Factor 3 x Weight 3) + …… 

7



Prioritization Factors
Factor Definition

Ability to Spend Allocation Proportion of capital allocation (total grant) left by year

Ability to Spend Preventive Maintenance Proportion of PM allocation left by year

Asset Condition

Condition of the asset(s) that a project applies to as indicated on the inventory 
forms submitted by each agency

For PM: Percent of revenue fleet assets that are at or past ULB (i.e. in backlog)

Operating/Service Performance Measurement of standard operating performance measures

Project Justification Justification provided by LOTS in Capital Project Requests

Risk Management Risk index for each project as determined by the LOTS

Spare Ratio (vehicles only) Proportion of vehicles in a LOTS inventory that are spares

Safety
Was the asset being replaced involved in a safety event? Does the project address 
a safety concern?

LOTS Priority The priority that the LOTS assign to the project

8



Asset Inventory & Condition Data

Data governance considerations:
• Roles & responsibilities
• Data definitions
• Data standards
• Data quality reviews

Inventory is imported into two 
databases

Analysis & 
Forecasting

Performance 
Dashboard

Consolidated using a 
macro-enabled tool

Aggregation 
Tool

2 Tier I

20 Tier II

LOTS complete data 
collection forms

9

Prioritization 
Tool



Data Governance Roles  

Oversight Committee (OLTS Leadership)
• Establishing policies, approving processes, standards, and guidelines

Data Stewards (OLTS/Consultant Team)
• Centralized data analysis; ensuring policies are adhered to

Data Owners (LOTS)
• Accountable for their agency’s data

10



Data Definitions – Asset Hierarchy

• Defines relationships between 
assets and systems or components

• Supports consistent aggregation of 
asset information

• Standardizes terminology between 
LOTS, OLTS, and FTA

REVENUE VEHICLES

11



Data Dictionary – Asset Inventory User 
Guide
• Provides specifications and 

requirements for asset information

• Defines commonly confused terms 
(e.g. vehicle status: active, spare, 
inactive, disposed) 

12



Establishing Data Standards

Processes and procedures for managing data 
• What data to include (e.g. capital responsibility)

• When to add or remove assets from the dataset

• Data process timing; performance baseline snapshots

• Assigning unique asset identifiers

• Agency Asset ID (Local)

• MTA Asset ID (State)

• NTD RVI ID (Federal)

13



Data Quality Reviews
LOTS submit inventory

Individual datasets 
aggregated to database

Data analysis and 
forecasting

Performance dashboard 
update & FY baseline

NTD Reporting

Investment 
Prioritization

Data quality checks

14

MDOT MTA



Common Data Challenges

Informing local-level data governance and management practices

Local-State-Federal data terminology crosswalk

Manual process and timing challenges

LOTS resourcing

15



Looking Forward – Future Considerations

Measuring data quality and confidence 

Formal data governance and management

Semi-automated processes from inventory through 
investment prioritization

16



Thank You
Margaret-Avis Akofio-Sowah, PhD
Asset Management Consultant, WSP USA
m.akofiosowah@wsp.com

Travis Johnston
Director, Office of Local Transit Support
tjohnston@mdot.maryland.gov
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NJDOT 
Maritime Asset Management System (MAMS)

Yun Bai, Center for Advanced Infrastructure and Transportation (CAIT), Rutgers University

TRB Webinar: Governing Data to Improve Transportation Asset Management
October 2020



Outline

1. New Jersey Maritime Transportation System Background and Data 
Management

2. Maritime Asset Management System (MAMS) Overview



New Jersey Maritime 
Transportation System
q Federal Channels in NY/NJ Harbor, 

Delaware River, and NJ Intracoastal 
Waterway; over 465 nm (860 km) of 
engineered waterways 

q State Channel Network - 215 
Marked and Identified Channels; 
over 200 nm (370 km) of 
engineered waterways 

q Two International Ports (PONYNJ 
and South Jersey Port Corporation) 

q Internationally recognized tourism 
destination 

q World Class Fishery (most lucrative 
shellfishery in the U.S.) 

q Worth over $50 billion annually to 
the New Jersey economy 



State Channel Dredging Program 

Dredging Dredged Material Management



Navigation Dredging in New Jersey

Large mechanical equipment 
for deep draft navigation 

Large hoppers and cutterhead 
dredges for Sand and Delaware 
River



Confined Disposal Facility (CDF)Confined Disposal Facility (CDF) 
• open earthen berm settling ponds 

designed to hold slurry from dredging 
for at least 24 hours

• requires ample inexpensive open space

Beneficial Use (beach replenishment, 
habitat creation and restoration, landfill 
cover, and land site remediation, etc.)

Dredged Material Management



New Jersey Maritime Asset Management 
Data Collection & Management
Channels – WLS

Waterway reference model
Navigation channel limits
Bathymetric survey data

CDF – DMMS
CDF map/survey 
Dredged material sampling analysis 
Permit data 
CDF capacity, 
Placement options/beneficial use

Strategic Planning – MAMS
WLS and DMMS data
Navigability & Shoaling model
Cost data

Data Management 



Outline

1. New Jersey Maritime Transportation System Background and Data 
Management

2. Maritime Asset Management System (MAMS) Overview



MAMS Overview
MAMS: maritime asset management decision support tool

1) Prioritization of assets/projects
2) Capital planning

Key Upper Management Questions that MAMS can help answer 
1. How much budget is needed in order to keep pace with sedimentation and maintain state of 

good repair? (budget planning, LCCA)
2. How much budget is needed to get rid of Sandy backlog? What are the priorities? (budget 

planning & allocation)
3. Given a budget, what performance outcome can I get? How to maximize the benefit? 

(performance analysis)
4. What happens if we get this much extra money? What if I allocate different budget in different 

years (scenario analysis)
5. In 5, 10, or 15 years what is needed to get to an improved state of good repair? E.g., 80% 

channels in SGR by year 5 (long term capital planning)



Dashboard



Modeling

Single year Prioritization: Dredging Prioritization Model (DPM) 
• Ranks dredging channels/projects for the next planning year (or period)
• Tiered ranking criteria
• Considers user constraints, channel bundling and dependence (for linked channels)

Multi-year Capital Planning: (LCCA based) Dredging Optimization Model (DOM)
• Dredging and dredged material management optimization in a multi-year planning 

horizon
• Incorporates shoaling model (deterioration model) for predicting future conditions
• Optimizes disposal of dredged materials to spatially distributed CDFs
• Enables life cycle cost analysis - evaluate how the system evolves over time under 

long-term budgeting and performance goal scenarios 



Modeling

Two Problem Scenario Types (Input)

1. Fixed Budget: Given a budget, 
Single year DPM: the algorithm ranks all channels based on the user specified 
tiered ranking criteria, and sorts channels in priority order until the budget runs out.
Multi-year DOM: the model maximizes one performance objective with the fixed 
budget

2. Fixed Performance: Given a performance target, 
Single year DPM: the algorithm ranks all channels based on the tiered ranking 
criteria, and sorts channels in priority order until the objective is achieved.
Multi-year DOM: the model minimizes the budget needed to meet the performance 
requirement



Single Year Dredging Prioritization Model (DPM) 

Input ranking criteria up to 3 tiers

1. Navigability 
2. Economic value
3. Total cost
4. Reimbursable Sandy cost 
5. Navigability/total cost
6. Economic value/total cost 
7. Navigability*economic value/total cost



Multi-Year Dredging Optimization Model (DOM)
1. Fixed budget scenario, maximize one of the following objectives

a. average navigability of all channels
b. average econ value weighted navigability of all channels
c. average miles weighted navigability of all channels
d. number of SGR channels 
e. total econ value of all channels in SGR
f. total miles in SGR
g. Maximize total Sandy cost reimbursement

2. Fixed performance scenario, minimize the budget needed 
to satisfy one or multiple performance requirements

a. Constraint 1: average navigability index or % improvement 
must be satisfied

b. Constraint 2: econ value weighted average navigability index or 
% improvement must be satisfied

c. Constraint 3: mile weighted average navigability index or % 
improvement must be satisfied

d. Constraint 4: # of SGR channels or % improvement must be 
satisfied 

e. Constraint 5: total econ value of the SGR channels or % 
improvement must be satisfied

f. Constraint 6: miles of channels in SGR or % improvement must 
be satisfied



Modeling
Channel Bundling

• Predefine channel groups: dredging the channels in the same group 
together saves cost

• Modeled by fixed cost per group and variable costs per channel

Channel Dependency

• For single year prioritization (DPM), if a spur channel is selected in the 
dredging priority list and its main channel which is also in critical condition 
but has not been selected yet, then the main channel will be added in the 
priority list right before the spur channel

• For multi-year optimization (DOM), the one-way dependency relationship is 
modeled as a conditional constraint

Main 
channel

Spur 
channel



Modeling

User specification



(LCCA based) Multi-year DOM

Incorporated factors and engineering constraints
• Deterioration - navigability degrading (if do nothing)
• Shoaling - dredging volume accumulation 
• Budget or performance objective 
• Dredging eligibility, e.g., exclusion of SGR and low shoaling channels 
• User specified list
• Economy of scale – channel bundling with a fixed group cost
• Channel dependence – linked channel relationship
• CDF capacity
• Sandy cost reimbursement



Multi-year DOM: Input-Output Overview
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Dredging 
Optimization 

Model

Yearly
Dredging 

List 

Total Cost

System 
Navigability

Economic 
Benefit

Yearly
Performance• Channels Characteristics 

(length, econ value, etc.)

• Condition (navigability)

• Shoaling (template volume, 
OD volume, Sandy %)

• Cost (fixed & variable cost, 
sandy cost)

• Other information (e.g., 
linkage relationship, 
bundling group)

• CDF (capacity, distance, 
accessibility, cost)

• Shoaling model

• Navigability model

INPUT Data

Other 
metrics (e.g., 
SGR #, SGR 

miles)

INPUT Parameters

• Budget $ in each year
OR

• Performance Target % in 
each year 

Yearly CDF 
Assignment 

Matrix



DPM Example

submit

Input Example 1 – Single Year Fixed Budget



Output pages



Input Example 2 – Multi-year Fixed Performance

submit



Output Pages – Scenario Comparison

$20M annual budget

$50M annual budget

Average 
Navigability 
Index

5-year fixed 
budget



Case study
5 year planning horizon, fixed budget ($50M in 5 year), maximize avg navigability

index

in
de

x



Thank you!

Contact: 
Yun Bai, Rutgers University, Center for Advanced Infrastructure and Transportation, 
yunbai.cait@rutgers.edu
Scott Douglas, New Jersey Department of Transportation, scott.douglas@dot.nj.gov



Moderator: 
Jack Stickel, 
Tempestas
Enterprises

Tamara Hass, 
New Mexico DOT

Margaret-Avis 
Akofio-Sowah, WSP      Yun Bai, Rutgers 

John Puente, 
Ohio DOT

Today’s Panelists
#TRBWebinar



Get Involved with TRB

#TRBwebinar
Receive emails about upcoming TRB webinars
https://bit.ly/TRBemails

Find upcoming conferences
http://www.trb.org/Calendar



Get Involved with TRB

Be a Friend of a Committee bit.ly/TRBcommittees
– Networking opportunities

– May provide a path to Standing Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

#TRBwebinar

Getting involved is free!



#TRBAM is going virtual!

• 100th TRB Annual Meeting is fully virtual in 
January 2021

• Continue to promote with hashtag #TRBAM
• Check our website for more information



#TRB100
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