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(how agencies are integrating other assets)  

Sponsored by FHWA and AASHTO

December 20, 2023



FHWA/AASHTO Asset Management 
Webinar Series

• This is the 66th in a webinar series that has been 
running since 2012

• Webinars are held every two months, on topics 
such as off-system assets, asset management 
plans, asset management and risk management, 
and more
– 3rd Wednesdays, 2PM Eastern

• We welcome ideas for future webinar topics and 
presentations

• Submit your questions using Zoom’s chat feature
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Welcome
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FHWA and the AASHTO Sub-Committee on Asset Management 
are pleased to sponsor this webinar series

– Sharing knowledge is a critical component of advancing 
asset management practice



Webinar Objectives
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• Highlight how state DOTs are adding transportation assets 
other than pavements and bridges into their TAM programs 

• Exchange best practices for including a variety of assets in 
TAM programs (examples include culverts, lighting, and 
sign structures) 

• Learn how to apply TAM principles and approaches to 
these various assets  
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Webinar Agenda
2:00 Welcome, Overview, and Agenda

Anna McLaughlin, AASHTO
Tashia Clemons, FHWA
Hyun-A Park , Spy Pond Partners

2:15 Presentation 1
Stephanie Shippee, Connecticut DOT

2:25 Presentation 2 
Kellie Thom, Minnesota DOT 

2:35 Presentation 3 
Michael Johnson, California DOT
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2:45 Presentation 4 
Ning Li, Virginia DOT

2:55 Presentation 5 
 Toby Manthey and Hope Wright, Colorado 

DOT 
 
3:10 Q&A 
 Hyun-A Park, Spy Pond Partners

3:20 Discussion and Wrap-up 
 Hyun-A Park, Spy Pond Partners
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Stephanie Shippee, P.E.
Transportation Supervising Engineer
CTDOT TAM Group

Cheaper by the 
Dozen:
Adding Assets to the 
CTDOT TAM Program

Connecticut Department 
of Transportation

December 20, 2023
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11 Assets 
and 
Counting…
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Current Highway Asset Network
CTDOT Assets
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Timeline
Additional Assets in CTDOT’s Highway TAMP

2018 2019 2022 2024

 Bridge
 Pavement
 Traffic Signals
 Signs
 Sign Supports
 Pavement Markings

 Bridge
 Pavement
 Traffic Signals
 Signs
 Sign Supports
 Pavement Markings
 Highway Buildings

 Bridge
 Pavement
 Traffic Signals
 Signs
 Sign Supports
 Pavement Markings
 Highway Buildings
 Illumination
 Drainage Culverts
 Retaining Walls
 ITS: ATMS

 Bridge

 Pavement

 Traffic Signals

 Signs

 Sign Supports

 Pavement Markings

 Highway Buildings

 Illumination

 Drainage Culverts

 Retaining Walls

 ITS: ATMS

 ADA Curb Ramps

 Fleet

 Noise Walls

 Guiderail
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Current Asset Management Structure
CTDOT Assets

Engineering & 
Construction

Project Administration 
Unit

Transportation Asset 
Management Group

Highway 
Transportation Asset 

Management

Public Transit Asset 
Management
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Asset Working Group
CTDOT Assets

TAM Liaison

Asset Steward

Asset Working Group

One of three engineers on the HW TAM team, drives TAM 
deliverables and ensures consistency between assets

Supervising Engineer who selects SOGR projects 
for the asset

Other stakeholders across the 
department who work closely 
with asset and its data
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Who is Involved?
CTDOT Assets

Engineering & 
Construction

Construction

Asset Working 
Group Members

Engineering 
Design Units 

(Bridge, Highway, 
Traffic, Facilities)

Asset Stewards Asset Working 
Group Members

Project 
Administration 

Unit

Transportation 
Asset 

Management 
Group

TAM Liaisons

Maintenance

Asset Working 
Group 

Members

Planning

Asset Working 
Group 

Members
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Asset Deliverables
CTDOT Assets

Annually
 Fact Sheet
 Consistency Performance
 Consistency Financial

 State of the Asset 
presentations to Chief 
Engineers

Quadrennially  TAMP Narrative

 TAMP Projections
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Data Collection/Fact Sheets
CTDOT Assets
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Lessons 
Learned
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Challenges
Additional Assets

Larger volume of work

Remaining consistent between assets

Evolving Assets
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Challenges: Large Volume of Work
CTDOT Assets

 More data for TAM team to 
report to FHWA
 11 asset stewards to coordinate 

with
 11 different risk evaluations
 11 fact sheets to produce 

annually
 11 more opportunities for 

performance gaps
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Challenges: Consistency Between Assets
CTDOT Assets

 Bridge data very different from Pavement Markings
 Reporting different assets in similar manner
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Challenges: Evolving Assets
CTDOT Assets

 Incomplete data sets
 Immature SOGR
Projections
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Benefits
CTDOT Assets

Knowledge of TAM principles throughout CTDOT

Codify TAM Practices

Ability to evolve as asset data improves

Illuminate Evolving Asset Needs

Potential for future network-based approach
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Benefits: Knowledge of TAM Principals throughout CTDOT
CTDOT Assets

11 asset stewards at supervising engineer level
11 asset working groups
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Benefits: Codify TAM Practices
CTDOT Assets

Supportive leadership
Spreading TAM awareness through CTDOT culture
Supportive FHWA division
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Benefits: Ability to Evolve as Asset Data Improves
CTDOT Assets

Traffic Signal SOGR was age based
2024 will be component based
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Benefits: Illuminate Evolving Asset Needs
CTDOT Assets
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Benefits: Potential for Future Network-Based Approach
CTDOT Assets
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Summary
Lessons Learned

 Adding assets to the network has been a net 
positive experience

 Adding evolving assets to TAM program can 
increase visibility and drive improvement

 Brief communication materials are essential 
for summarizing information

Fact Sheet Link: https://enhanced-ctdot-factsheet.herokuapp.com

https://enhanced-ctdot-factsheet.herokuapp.com/
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Questions?

stephanie.shippee@ct.gov

Fact Sheet Link: https://enhanced-ctdot-factsheet.herokuapp.com

https://enhanced-ctdot-factsheet.herokuapp.com/


TAMS HydInfra (Hydraulic Infrastructure) 
Overview

8/15/2023

mndot.gov



Background

12/18/2023 mndot.gov 2

• 1994 District Hydraulic Engineer Group lobby for funding of Hydraulic 
Automation Unit in the Bridge Office (2FTE filled in 1995).

• 1995-1997 – HydInfra (inventory and inspection) created to improve 
drainage design and maintenance.  

• Mid 2000’s – Metro District MS4 Permit Requirements

• Mid 2000’s – Gopher State One Call Requirements

• 2006 – Tracking Metro Maintenance Repairs

• 2008 – 2 Centerline Culvert Performance Measures (Inventory, 
Condition)

• 2017 – TAMS HydInfra



TAMS HydInfra

12/18/2023 mndot.gov 3

TAMS HydInfra

Location Based 
Data

Inventory / 
Inspection 

Tables

Features Have 
Geometry

Asset Status 
Recorded

Asset Owner 
Information 

Maintenance 
Worked Orders EDOCS



Data Captured

Asset Types – 235113 In Place Features in TAMS*

Pipes (142278)
•Storm Sewer
•Culverts (Non- Bridge)

•Highway
•Local Road
•Entrance
•Other

Hydraulics 
Structures (77716)
•Catch Basins, 

Manholes, Drop 
Inlets, Deck Drains, 
Control Structures

•Structural Pollution 
Control Devices

•Special Structural 
Features

Ponds (1511)
•Ponds (Wet, Dry, 

Unknown)
•Basins (Filtration, 

Infiltration)
•Wetlands (Natural/ 

Mitigation)

Deep Stormwater 
Tunnels (8)
•Metro District Only

12/18/2023 mndot.gov 4

* As of 1/3/2023



Data Usage

MnDOT Statewide

• Capital Planning
• Performance 

Measures
• TAMP
• Gopher State 

One Call 
• Design Standards
• Design Guidance
• MS4 Permit
• Research

District Hydraulic 
Design

• Project Selection
• Scoping
• Design Plan Aid
• Drainage Permit 

Reviews
• Data Requests

District 
Maintenance

• Drainage System 
Maintenance 
Planning

• Spill Response
• Flood Response

12/18/2023 mndot.gov 5



Data Access

12/18/2023 mndot.gov 6



Data Collection

Data 
Capture

Software

Equipment

Collectors

12/18/2023 mndot.gov 7



Inspection Criteria

CriteriaOverall 
Condition

Function

Structural 
Integrity

Suggested 
Repairs

Road 
Condition

Slope 
Condition

12/18/2023 mndot.gov 8



Challenges

12/18/2023 mndot.gov 9

• Data quality / 
consistency

• Data completeness

• Collection 
Applications

• Data Uses



Thank You!

Kellie Thom, TAMS HydInfra Coordinator

kellie.thom@state.mn.us

612-322-0564

mndot.gov
12/18/2023 10
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Caltrans Asset Management Approach

• Our approach evaluates 30+ objectives in a fiscally constrained 
performance management framework

• The total available funding is distributed across all objectives
• This approach provides the clearest visibility into the trade-offs an 

agency is making



Sample of Performance Objectives

Physical Assets
• Pavement (3 classes)
• Bridges
• Culverts
• Transportation Management 

Systems
• Bike and Pedestrian Facilities
• Facilities (5 types)
• WIM Scales
• Pumps, overhead signs, roadside 

rest areas, sign panels, lighting…

Deficiencies
• Safety
• Operational Improvements
• System Vulnerabilities
• Climate Adaptation Needs
• ADA Needs
• Fish and Wildlife Crossing Needs
• Stormwater Mitigation
• Seismic and Scour
• Protective Betterments



Annual Funding Breakdown

Pavement
51%

Bridges
20%

Culverts
4.2%

TMS
3.8%

Safety
5.6%

All Others
15.6%

Pavement Bridges Culverts TMS Safety All Others



Physical Asset Projects are multi-objective



Conclusion

• Caltrans looks at the complete spectrum of competing work when 
making  asset management tradeoff decisions

• This approach relies on developing a relationship between 
investment and performance outcomes for all objectives.

• We believe this provides the most transparent picture of the 
competing needs and impact of investment decisions

Email: michael.b.johnson@dot.ca.gov





DATA & TECHNOLOGY DRIVEN 
TRAFFIC ASSET MANAGEMENT IN VIRGINIA

-

Ning Li, PHD, PTOE, PMP – Traffic Asset Program Manager
Virginia Department of Transportation

December 20th, 2023



Traffic Asset in Virginia

Virginia Department of Transportation 2

Critical to the Safety and Operation of Highway System



• Large quantities and relatively low unit value 

• Not required in FHWA Transportation Asset Management Plan

• Significant efforts to keep inventory up to date due to large quantities

• No or limited information on inventory and condition for traffic assets
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What is Unique About Traffic Operation Assets?

• Touch every one’s life every day

• Dynamic, diverse, electrical-powered, technology-driven

• Diverse geographical locations

Traffic Assets Uniqueness and Challenges

What is Unique About Traffic Operation Assets?

Challenges for Managing Traffic Assets

Virginia Department of Transportation



Challenge is a Catalyst for Innovation 
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Guardrail Challenge in 2016:
• 7,400 miles of rail, 150k terminals
• No inventory and condition 
• New MASH design standard
• High Congressional, public & media 

interest in outcome
• High litigation risk
• Keep Virginians safe
• Limited funding for GR improvement

How  Would You Improve Management 
of the Asset?

ADA Challenge in 2014:
• 80,000 curb ramps and 4,100 

miles of sidewalks
• DOJ mandate on improvements in 

alteration projects 
• No inventory and condition 
• ADA Transition Plan past due
• High litigation risk
• Quality of life for vulnerable users

How  Would You Bring VDOT to 
Compliance? 

Virginia Department of Transportation
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New ADA Curb Ramp Program Innovations

Mobile Application

Real Time Performance Measure

ArcGIS Online Applications

ADA Story Map

GR Story Map

http://vdot.maps.arcgis.com/apps/MapSeries/index.html?appid=e8d9243fb73144b89c1e3b4e2f364c5a
https://vdot.maps.arcgis.com/apps/MapSeries/index.html?appid=5c068ef2c588416c81c08859e4f55e3a
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BEFORE

ADA Curb Ramp Program Progress

With Traditional Method With Innovation & Technology
Improvement Sporadic through isolated projects Systematic with dedicated funding

Performance 
& Tracking

No tracking to prove compliance Real time tracking with performance 
measure, starting from CR SharePoint DB

Inventory & 
Condition

No inventory and condition of Barriers Complete statewide Inventory of Barriers 
map in the cloud

Information 
Sharing

No Improvement information shared to  
general public

Proactive public outreach and 
stakeholder engagements

Efficiency & 
Oversight

Manual, inaccurate, and inconsistent 
reporting with very limited oversights

Real Time Mobile & Cloud ; 50%+ staff 
hours reduction; Enhanced program 
quality and oversight;  QAQC

Litigation Risk High Risk- not demonstrating 
commitment to ADA/DOJ requirements

Low Risk- Solid program in place to 
ensure compliance

AFTER
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Enhanced Program Management Through Data & Technology

• Efficiency Improvement
• One cloud based statewide 

inventory
• Reduced 5 FTE staff to 2 (NOVA)

• Enhanced Oversight on Program  
schedule, cost and quality  

• When and where money was spent
• Before & After Photographs
• Real Time Monitoring 
• Identify issues early and 

intervention
• Effective Planning



Strategic Guardrail Management Program: Data- & Technology-Driven Safety Outcomes

Virtual Inventory and Condition Collection
System-wide high-definition imagery 

from pavement assessments
Guardrail field identification manual to 

guide product identification
GIS tool to integration location and 

product information

• Boots-on-the-ground data collection takes years and millions of dollars
• Virtual collection takes a few months and a small fraction of the cost

Traffic Asset Program Innovations

Virginia Department of Transportation 8



Strategic Guardrail Management Program: Data- & Technology-Driven Safety Outcomes
Innovation: Data Driven Investment: Focusing on Highest Return

Guardrail Improvement Benefit Factor
Based on
• Guardrail condition

• Nearby pavement condition

• Crash Priority

9



Strategic Guardrail Management Program: Data- & Technology-Driven Safety Outcomes
Effectiveness: The VDOT Team, A Comprehensive Approach

Managing the Life Cycle of  Traffic Asset

10 Data & Technology Driven Traffic Asset Program

Guardrail Inspection
Field GR Tracker Mobile 

Application Users
Assessing a Terminal 

Strike for ISPE 
Installing a New 
Guardrail Asset

GR Story Map

file://vdotnas3.cov.virginia.gov/PhotoLabArchive/2016_jobs1/P-004675/Show/content/index.html
http://vdot.maps.arcgis.com/apps/MapSeries/index.html?appid=5c068ef2c588416c81c08859e4f55e3a


Signal  
Planning

Signal 
Engineering 

Design
Construction Signal 

Maintenance
Signal 

Retirement

Signal Life Cycle Management Using HMMS

Traffic Engineering Division11

HMMS Document At 
signal location 
(Warrant Study, etc)

HMMS Document At 
signal location (Plan  
sheets)

• HMMS Signal 
Maintenance Work 
Orders

• Signal Add into 
HMMS Assets

• Signal Stored in 
HMMS but no 
longer active 
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• Data Driven Asset Management dramatically improved the quality and 
efficiency of traffic asset management in Virginia

• Nationally recognized with 

Summary and Conclusions 

Virginia Department of Transportation

• Low Cost and Scalable Solution
• Widely available tools and product (ArcGIS online and BI tools) 

• In house development by business unit with no IT project support 

• 2016 AASHTO Vanguard Award for Innovation

• 2019 FHWA National Road Safety Award

• 2019 AASHTO Presidents Award

• 2021 VDOT Commissioner Award



Ning Li, PhD, PTOE, PMP
Traffic Asset Program Manager
Traffic Operations Division
Virginia Department of Transportation
Ning.li@vdot.virginia.gov



CDOT Buildings and Other Assets
Hope Wright and Toby Manthey

12/20/23



Asset Management at CDOT

TAM Program
● Began in 2012 to implement more data 

and performance-driven asset 
investments.

● Absorbed asset programs with dedicated 
annual funding allocation (e.g., 
pavement, bridge, maintenance, ITS). 

● Also incorporated other asset classes 
that typically requested ad hoc funding 
from Transportation Commission.

● Maintains executive oversight and 
working committees.

12/20/23 CDOT Ancillary Assets 2



Asset Requirements

PD 1609.0 describes program principles 
and requirements.

Since the beginning of the program, 
assets must meet the following 
requirements:

• Maintain an inventory.
• Maintain a performance metric (e.g., 

“Good,” “Fair” and “Poor” condition 
ratings for bridges, or letter grades for 
buildings.)

• Provide a performance target.
• Maintain an asset model. 
• Fund annual maintenance, preservation, 

rehab, and replacement activities — not
expansion.

12/20/23 CDOT Ancillary Assets 3



Managing Buildings at CDOT
Hope Wright

12/20/23



Buildings Inventory, Metric and Target 

Inventory: 
• About 1,009 structures.
• 520 structures in model: Sand sheds, maintenance/traffic 

buildings, and offices/labs.

Metric and Target: 
• Condition scored using building and component 

condition, performance and expected life cycle 
• Metric: Letter 

grade (A to F)
• Target: ≥ 85% of 

buildings C or better
• Current Condition: 48% C or better

12/20/23 CDOT Ancillary Assets 5



Buildings: Asset Overview

Only 30% of Maintenance and Traffic Buildings are 
Functional

Functional buildings allow patrols to store plow truck with 
front and side plows, which:
★ Expedites snow event response
★ Slows deterioration of essential equipment
★ Increases worker safety and efficiency
★ Increases staff morale

A plow 
truck is 
17’ wide So all bays 

are 20’ wide

All bays 
are 50’ 
deep

Because a 
plow truck 

is 39.5’ long

12/20/23 CDOT Ancillary Assets 6

Building 
Condition = 

Functionality



Buildings: Risk of Funding Shortfalls

Building Functionality Impacts 
Operations
• Decreased level of service
• Shortened equipment Life
⮚ Harsh elements and UV exposure 

• Employee turnover
⮚ From unsafe working conditions

• Workplace injury
⮚ Lack of serviceable space to work on equipment

• Fewer plows on the road
⮚ Employee turnover and equipment reliability

12/20/23 CDOT Ancillary Assets 7



Buildings: Performance and Budget

FY14-FY27 Buildings Planning Budgets (in Millions)

FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27

$12.0 $17.0 $12.9 $21.4 $17.5 $20.2 $17.6 $18.1 $16.7 $17.8 $17.0 $15.5 15.5 15.5

Historical Performance 
% of Buildings Letter Grade C or better

2015 2016 2017 2018 2019 2020 2021 2022

80% 74% 83% 80% 80% 55%* 49% 48%

*Evaluation criteria updated to accurately reflect integrity and functionality

12/20/23
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Buildings Forecast



Project-Selection Process

Annual Property Plan

Transportation Commission 
adopts Asset Management 
Planning budgets

Projects are prioritized for the Annual Property 
Plan through model recommendations.

Asset Manager creates Annual Property 
Plan
• 15-20% Preventative Maintenance
• 1-2% Code Review
• 78-84% Projects

Annual Property Plan 
distributed to Regions



Overcoming Challenges

INFLATION/CONSTRUCTION COSTS 
INCREASES
• 14% increase FY20 to FY21
• 53% increase FY21 to FY22
• Supply chain issues, labor shortages 

and raw material costs increases
• Unable to predict future costs

CH
A

LL
EN

G
ES

GREENING OF STATE GOVERNMENT 
▪ Energy contracting 
▪ LED retrofits 
▪ High-Performance Certification 

Program

• IMMEDIATE NEEDS CAN TAKE 
PRECEDENCE OVER ASSET 
MANAGEMENT: 

• Backlog of poor or non-functional 
assets (Buildings and Rest Areas) 
can lead to replacements over 
rehabs.

• Leadership priorities

AFFORDABLE EMPLOYEE HOUSING
• Strategy to assist with employee 

recruitment and retention
• Adds inventory and projects 

outside of asset model



Questions?

Thank you!
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Q&A and Discussion

Submit your questions using the Webinar’s chat feature 



All webinars available online: 
https://www.tam-portal.com/event-directory/tam-webinars/

Next Webinar

Wednesday, February 21, 2024– 2:00 PM EST
Topic TBD

More to follow!

https://www.tam-portal.com
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