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Welcome

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
- 00007

e Raise awareness of the BIL’s implications for US
transportation agencies’ TAMPs and TAM practice

* Understand some of the approaches agencies are taking
to plan and prepare their BlL-compliant 2022 TAMPs

* To hear from the TAM community



Webinar Agenda

2:00 Welcome and Introduction
Tashia Clemons, FHWA, Matt Hardy, AASHTO, and Hyun-A Park, Spy Pond Partners

2:10 Colorado Perspective — TAMP and BIL Requirements
William Johnson, Colorado DOT

2:25 Washington State’s Approach to I1JA/BIL Compliance for the TAMP
Todd Lamphere and Jon Fok, Washington State DOT
2:40 Incorporating Climate Resiliency into The TAMP
Mike Johnson, Caltrans
2:55 Polls, Q&A and Discussion
Matt Hardy
3:30 Wrap-up
Matt Hardy
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Federal Performance Measures

Pavement

INTERSTATE NHS

National Performance Measures

2020 Condition
Good Fair Poor
46.3% 49.8% 3.9%
45% 47% 4% 3.5%
2-Year Good 4-Year Good 2-Year Poor 4-Year Poor
Target (2024) Target (2026) Target (2024) Target (2026)
NON-INTERSTATE NHS % High and Moderate DL
National Performance Measures
2020 Condition
Good Fair Poor
41.7% 55% 3.3%
42% 47% 3.5% ~ 3.5% 1 d
2-Year Good 4-Year Good 2Year Poor  4-Year Poor B r] ge
Target (2024) Target (2026) Target (2024) Target (2026)

4% 1%

Non-
Locally
In;‘eﬁsstgte owned NHS

60%

Bridges / Deck Area Bridges / Deck Area Bridges / Deck Area

387 /4,827,109 sqft. 464 /5,005,935 sqft. 164/ 2,266,675 sqft.
679 / 8,843,293 sqft. 705/ 6,621,101 sqft. 278 / 3,206,147 sqft.
52 /1,129,959 sqft. 47 /435,979 sqft. 8 /80,193 sqft.




E@ BIL Requirements

TAMP requirements were amended by the Bipartisan Infrastructure Law (BIL) (§ 11105) to require that States take into
consideration extreme weather and resilience within their lifecycle cost and risk management analysis. These BIL
amendments took effect on October 1, 2021 (§ 10003). As a result, State DOTs are required to consider extreme weather and
resilience as part of the lifecycle cost and risk management analyses within a State TAMP (23 U.S.C. 119(e)(4)(D)). State DOTs
should be aware of this new requirement and working to update their processes and TAMPs accordingly.

https://www.fhwa.dot.gov/asset/guidance/consistency.pdf



https://www.fhwa.dot.gov/asset/guidance/consistency.pdf

QM Memorandum

of Transportation

Federal Highway
Administration

Subject:

From:

To:

INFORMATION: State Asset Date: May 5, 2022
Management Plan Under BIL

Hari Kalla HARI KALLA ?ﬁg::g::::; In Reply Refer To:
Associate Administrator for Infrastructure os0r HISM-30

Division Administrators
Directors of Field Services

TAMP Deadline Flexibility to
Address BIL Amendment

2022 Process Recertifications

Pursuant to BIL. all State DOTs must have TAMP development processes and TAMP
evaluations that include consideration of extreme weather and resilience in life-cycle
planning and risk management. Most State DOTs are scheduled for their 4-year process
recertification in 2022, with deadlines that range from March 2022 through December
2022. Understanding that State DOTs need a reasonable amount of time to fully
incorporate the requirements of the BIL amendment. all State DOTs will have until
December 31, 2022, to fully address the BIL amendment in their TAMP development

processes and TAMP analyses. This flexibility applies only to the incorporation of
extreme weather and resilience into their life-cycle planning and risk management
processes and related analyses.

State DOTs are already encouraged to consider “extreme weather events™ in the
development of their life-cycle planning processes (23 CFR 515.7(b)) and as a risk
associated with current and future environmental conditions in their risk management
plans (23 CFR 515.7(¢)(1)). This flexibility in timing should better enable States to
fully consider resilience in their life-cycle planning and risk management processes and
related analyses. and potentially additional factors related to extreme weather.

The existing recertification deadlines remain in effect for all other purposes. State
DOTs with recertifications due in 2022 are expected to submit their TAMP
development processes. excluding only revisions to comply with the BIL amendment.
by their established deadlines (for list of deadlines. see attachment to this memo).
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CDOT’s Asset Classes

* Colorado’s size, topography and climate make it
one of the more challenging states to maintain a
“state of good repair” for our assets.

* However, CDOT has over many years developed a
sophisticated, performance-based approach to this
work:

* Assets are divided into 12 classes. Asset
classes are determined by the Commission.
Rest areas were the most recent addition in
2019

» Each asset class is separately tracked for
performance and provided dedicated, annual
funding.

« The budget for assets (~$764M/yr) is the
largest component of the CDOT budget.

+ CDOT also has a complex multi-asset model
that forecasts future asset condition based
on what levels of funding are provided.
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SPOTLIGHT AP

The 15 states with the most extreme
weather

O
4. Colorado
+ Extreme weather score: 67.0
o All-time maximum temperature: 115°
e All-time minimum temperature: -61°F
« All-time greatest 24-hour precipitation: 11.9 inches
e All-time maximum 24-hour snowfall: 75.8 inches

« Annual tornadoes per 10k square miles: 5.1 per 10k square miles

https://filterbuy.com/resources/cities-with-most-extreme-weather/

Importance of Resilience in Colorado

In 2021, there were 20 Billion-dollar natural disasters in the
United States, and 5 of them affected Colorado. According to
NOAA National Center for Environmental Information, Colorado
has been affected by Billion-dollar natural disasters for 14
straight years. Even more worrisome, since 1980, Colorado has
been affected by 57 Billion-dollar natural disasters.

U.S. 2021 Billion-Dollar Weather and Climate Disasters

Central Severe Weather Midwest Derecho and North Central
Westen Wildfires @ July 8-11 Tomado Outbreak Severe Weather

2021 December 15 August 10-13

o)
California Flooding @——— 0
and Severe Weather ‘ : i Q

Central Severe Weather
June 24-26

Ohio Valley Hail Storms
/" June 17-18
m Southeast, Central

e Tomado Outbreak
December 10

Eastern Severe Weather
March 27-28

@ Southeast Tomadoes
and Severe Weather

‘4\)- 6 —\ March 24-25
o Tropical Storm Fred
o August 16-18

l B 4 Tropical Storm Elsa
uthern Tornadoes an: July 7-9
Texas Hail Storms Southeast Severe Weather y
April 12-15
May 2-4
Louisiana

January 24-29

Western Drought
and Heat Wave
2021

Texas and Oklahoma
Severe Weather
April 27-28

Northwest, Central, Easter

@ Winter Storm and Cold Wave Hurricane Nicholas Flooding Hurricane Ida
v February 10-19 September 14-18 May 17-18  August 29-September 1
This map denotes the approximate location for each of the 20 separate billion-dollar weather and climate disasters that impacted the United States in 2021

Source: National Centers for Environmental Information's State Climate Extremes Committee Records

VOAA

2021 U.S. billion dollar disaster map
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CDOT TAMP Approach
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#1 Leverage existing Resilience Program e

TRANSPORTATION . PROCEDURAL DIRECTIVE

Subject Number

Building Resilience into Transportation Infrastructure and Operations | 1905.0

6.2 RISK AND RESILIENCE SAR THRA | s

11/15/18 New Division of Transportation Development
AT C D O T I. PURPOSE

CDOT’s risk mana gem ent a pproa ch focuses on The purpose of this Policy Directive is to implement the principles of resilience into Colorado’s
transportation system practices. This will enable the Colorado Department of Transportation to

pla nni ng a nd man ag i ng vu Inerabilities; CDOT’s proactively manage risks, minimize disruptions and adapt to changing conditions in order to

. provide continuous transportation service in Colorado. Colorado’s transportation infrastructure
resilience approach focuses on recove ry directly or indirectly affects the lives of all people living in the state, and provides the essential :
. ices that underpin the state’s economy and the movement of people, goods, and information. e s

and adaptation. R iag gt e T e g Risk and Resilience Analysis Proced

Maintaining a secure, functioning, and resilient infrastructure is critical to the state’s safety, ISiganainesiiencelnalySISizioceaule

A Manual for Célculating Risk to CDOT Assets from'F'Ioodl:ng,

prosperity, and well-being. Rockfall, and Fire Debris Flow

In November 2018, CDOT’s Transportation
Commission adopted Policy Directive 1905.0, Building

The benefits or resilience are widespread, including fiscal benefits by saving the state money,
social and economic benefits, by saving the public time and ensuring timely access to markets

Resilience into Tran spo rtation Infrastructure and for businesses, and safety benefits, by taking action before a disruption becomes disastrous. 2020 aem>
Operations. The directive established the CDOT Tool Tutorial Link (if applicable)
Resilience pl’Og ram and directed C DOT to incorporate Risk and Resilience Analysis Procedure: A Manual for Calculating Risk to CDOT

Assets from Flooding, Rockfall, and Fire Debris Flow

resilience into strategic decisions about transportation
assets and operations. This has positioned CDOT well
to meet federal requirements to consider extreme
weather and resilience as part of life-cycle cost and
risk management, as defined by 23 U.S.C. 119(e)(4)(D).

Risk and Resilience Excel Spreadsheet Tool

Tutorial Video for Risk and Resilience Excel Spreadsheet Tool

Asset Criticality Model for System Resilience

Risk and Resiliency Project Scoring Tool

Tutorial Video for Risk and Resiliency Project Scoring Tool

4 R Framework for Identifying and Evaluating Resiliency in Transportation System

Assets and Organizations

CDOT Detour Identification Tool

https://www.codot.gov/programs/planning/cdot-resilience-program

Tutorial Video for CDOT Detour Identification Tool
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Tutorial Video for CDOT Asset Resiliency Mapping Application


https://www.codot.gov/programs/planning/cdot-resilience-program
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#2 Used existing knowledge

AASHTO Transportation Management HUB -

https://www.transportationmanagement.us/

AASHTO ERM Guide
* NEW - Implementation Guide -

https://www.trb.org/Policy/Blurbs/182681.aspx

TAM GU]de = https://www.tamguide.com/subsection/1-2-3-ways-to-use-this-guide/

ISO:31OOX = https://www.iso.org/iso-31000-risk-management.html

e

AASHTO
Transportation

Transportation Management Web Portals

AASHTO Transportation Performance
Management Portal
The

TP

AASHTO Transportation Asset
Management Portal

TAM

links toa v

= AASHTO

Transportation
v Asset Management Guide

tresource Library

A FOCUS ON IMPLEMENTATION

CDOT TAMP Approach

»

Enterprise (Strategic, Corporate)—Threats that
affect mission, vision, and overall results of the
asset-management program. Examples include
politics, public perception, reputation, and levels of
available revenue.

Program (Business Line)—Threats that affect
CDOT's ability to deliver projects and meet targets
within a program. These may include organizational
and systemic issues as well as revenue and
economic uncertainties that cause delays. These
causes are not related to any specific projects.
Examples include project-delivery threats, revenue
uncertainties, cost-estimating processes, revenue
and inflation projection inaccuracies, construction
cost variations, materials price volatility, data quality,
and employee retirements.

Project—Threats that affect the cost and schedule
to deliver projects throughout the agency. Examples
include shortages in material supplies that cause

a delay in the project schedule, and unexpected
increases in materials costs that increase the overall
project budget.

» Activity-Level—Threats that affect the ability of an

asset to perform its function, assessed against the
likelihood of the asset failing (asset condition) and
the consequence to CDOT and/or users if the asset
were to fail (asset criticality). For example, a bridge
that is Structurally Deficient has a higher probability
of failing than a bridge that is not. And the failure of
a signal located at a major interchange could cause
major delays to system users.


https://www.transportationmanagement.us/
https://www.trb.org/Policy/Blurbs/182681.aspx
https://www.tamguide.com/subsection/1-2-3-ways-to-use-this-guide/
https://www.iso.org/iso-31000-risk-management.html

s CDOT TAMP Approach
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#3 Codified informal org structure

Figure 27 Risk and Resilience Program Organization Structure

= °00 < AASHTO CTSSR Steering

¥ Committee Member
' PROGRAM Resilience Program " ' ' ~.... EXTERNAL F
MANAGEMENT Manager sa v COORDINATION
S Department of Local
l ¥ affairs, Colorado

Resiliency Office Working
Group Member

eoee .
Y .
: "" EXECUTIVE OVERSIGHT i |
COMMITTEE . i
—1
l —§ Region-5  — § Bridge — § Emergency Response
ii}i —§ Maintenance  — § Geohazards ~ — § Multimodal
v g;) gl'J( FI,NG —§ Hydraulics ~ — § Transit — § Federal Partners
—§ Freight — § Environmental — § Data Management
—§ Pavement — § Planning — § Project Scoping

— § Engineering



e CDOT TAMP Approach

#4 Refined risk assessment process

Figure 28 CDOT Risk Management Process
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#5 Considerations in life cycle planning

-~

Senior
Executives,
policy makers

Program
Managers

Table 15 CDOT's Risk-Management Levels, Responsible Parties, and Risk Management Initiatives

CDOT Risk Management Initiatives

Enterprise Risk Register (Enterprise-wide, Strategic, Corporate Risks)—Documented list of risks
that affect the mission, vision, and overall results of the asset management program.

Climate Change Impacts to CDOT—CDOT is regularly assessing various impacts to its network
based on climate change and extreme weather conditions, including its recent study, “Changing
Climate and Extreme Weather Impacts on Geohazards in Colorado,” conducted in 2021.

Enterprise Risk Register (Programmatic, Business Line Risks)—Documented list of risks that
affect CDOT’s ability to deliver projects and meet targets within a program (but not related to a
specific project).

Changing Climate and Extreme Weather Impacts on Geohazards in Colorado—An assessment
of how extreme weather and climate change may affect geohazard impacts through changes to
their frequency and magnitude.

Asset Class-Specific Risk Register—Documented list of risks that specifically affect one of
CDOT'’s 12 asset classes.

4 R Framework for Identifying and Evaluating Resiliency in Transportation System Assets and
Organizations—Details the “4 R Principle” framework used to evaluate resiliency in transportation
systems. The document provides examples of both a resilient organization and asset.

CDOT TAMP Approach

Project
Managers

Activity
Managers,
staff

CDOT Risk Management Initiatives

Colorado Department of Transportation Risk and Resilience Analysis Procedure—A Manual for
Calculating Risk to CDOT Assets from Flooding, Rockfall, and Fire Debris Flow (Pilot)—procedure
documenting CDOT's approach to managing risk and resiliency to a speciflc highway asset from

specific threats (developed based on Risk and Resilience |-70 Pilot).

Project Prioritization Score Sheet—A Microsoft Excel tool that allows users to prioritize projects
based on the level of risk mitigation addressed by each project.

CDOT Project Risk Assessment Tool—A Microsoft Excel tool that describes how risk
management will be structured and performed on CDOT projects; it follows the common risk-
management approach and a standard risk register format, tailored to CDOT.

Region Engineers’ Project Risk Management—In project delivery CDOT utilizes a Project Risk
assessment tool that provides a process and record for risk identification, analysis, response
strategy definition, monitoring and control.

CDOT’s Damaged-Asset Database—A database containing past damaged assets, which can be
updated as additional assets sustain damage in emergency events.

Asset Criticality Model for System Resilience—A process for determining asset criticality
(impact to CDOT if an asset were to fail).

Asset Resiliency Mapping Application—A GIS mapping tool that allows users to assess risk
as it relates to environmental risk factors, including drought severity and wildflre risk, as
well as asset conditions like highway Drivability Life, and social vulnerability documented by
Disproportionately Impacted Community Census Block Groups.

Risk and Resiliency Tool—A Microsoft Excel tool that allows users to calculate the total risk for
an asset by inputting pre-mitigation data on each of the six criticality factors and performing a
benefit-cost analysis on mitigation tactics.

~N
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#6 Considerations in risk management analysis

-

Post-Fire Debris
Flow

Funding Uncertainty
(positive and
negative)

Cost Uncertainty

Table 12 CDOT Enterprise-Level Risk Register

There is a risk that flooding occurs
leading to asset/route damage that
causes mobility and safety impacts as well
as increased asset management cost.

There is a risk that post-fire debris flow
occurs leading to asset/route damage that
causes mobility and safety impacts as well
as increased asset management cost.

There is a risk of funding changes leading
to increased/reduced investment that
causes improved/diminished asset
management outcomes.

There is a risk of geotechnical failure that
causes mobility and safety impacts as well
as increased asset management cost.

There is a risk that price escalation
occurs, leading to unsustainable costs
and thereby limiting the ability to deliver
organizational objectives.

There is a risk that fire occurs, leading to
asset/route damage that causes mobility
and safety impacts as well as increased
asset management cost.

(T )57 (C)a5" (V)3

48
Ma*(C3" (V4

38
M4 (C)2.4* (V)4

33
(T)5 * (C)3.3 * (V)2

15
(M3 (C)N.65"
(V)3

14
M4 (CN.2* (V)3

Treat by implementing design standards;
following agency continuity of operations
plan; maintaining incident command center
management structure; maintaining an
Offlce of Emergency Management (OEM).
Use tools and processes developed under
the resilience program to identify high risk
assets and corridors for focused analysis.

Treat by maintaining an offlce of OEM.
Maintenance landscaping, erosion control,
jersey barriers and other practices.

Tolerate/take advantage of—manage on
per event basis.

Treat by implementing the geohazards
management program and robust
geohazards-management plan.

Treat by bid process (e.g., bid rejection),
re-scoping projects, price hedging, and by
hedging materials; then tolerate.

Tolerate in the case of wildflres; and treat
by tunnel fire-suppression systems and
bridge-design standards, etc. Use tools and
processes developed under the resilience
program to identify high risk assets and
corridors for focused analysis.

~N

CDOT TAMP Approach

Missing
Infrastructure
Targets for National
Performance
Measures

Snow (Avalanche)

Cybersecurity

Staffing: Attrition

There is a risk that CDOT is not able

to meet PM2 condition minimum
requirements, leading to restricted
funding that limits the agency’s ability to
meet its objectives.

There is a risk of avalanche occurring
that causes mobility and safety impacts
as well as increased asset management
cost.

leading to a reduction in CDOT ability/
effectiveness that results in reduced
mobility and safety outcomes.

There is a risk that CDOT suffers from
a shrinking workforce, leading to loss
of institutional knowledge that reduces
efficiency and effectiveness.

There is a risk that a cyber-attack occurs,

ma

n

(ma-
wn

ms-

wn

ma-

(€)2.4" (V)2

(€27

cns"

(€N (V)1

Treat by implementing formal asset
management program.

Treat by maintaining a Winter Operations
Program. Use tools and processes
developed under the resilience program
to identify high risk assets and corridors
for focused analysis.

Transfer to Governor's Office of
Information Technology. Treat by
maintaining firewalls; virus protection
software; training employees on
cybersecurity.

Treat by documenting policies and
procedures.
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#7 Part 667....and investment decision making process

Figure 29 DRAFT Process Flow for Assessing and Mitigating Twice-Damaged Assets

Trigger: Asset
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% damaged AND
g recorded as (7] (8]
= Q‘e’::‘:'_m‘;lnp Review/edit Shore with
— Io| n
g e Samage g FHWA, when
g o store results e
HQ and/or
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populates
& Asset Risk
2 Register
o ) © (2] (5)
o] Lt . Analyze data
%] ng;;m: o z::i:?s'( - results to options(s) for
Z develgp to en:y develop inclusion into
g options benefit-cost STIP

10)

Include in
project
selection?

REVIEW COMMITTEE
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#8 Recognize more work needs to be done

CDOT TAMP Approach

Planned improvements to the TAM program include the following:

SHORT TERM

MID-TERM

IMPROVEMENT AREA

OUTCOME ACHIEVED

Treatment-delivery tracking. Improve ability to track planned asset
treatments from planning stage through project delivery, ideally
through a transportation project-management system such as PM Web.

Improves understanding of the link
between asset-management treatment
selections and STIP project delivery.

Risk integration. Integrate Risk and Resilience Program within the
Performance and Asset Management Branch and continue to
implement risk practices across the Department.

Improves risk and resilience
communication and practices. Leads to
more proactive management of threats.

Process documentation. Build on the recent Policy Directive 1609.0,
which documents core asset-management practices, with a new

procedural directive and other documentation.

Manages risks from staff turnover and
provides a starting point for further
enhancement.

Bridge and tunnel asset management. Improve life-cycle planning
for these assets and further develop the recently created tunnels

portion of the Bridge and Tunne

Minimizes life-cycle costs and better
prioritizes investments.

Extreme weather and resilience. Enhance current approaches for
integrating as part of lifecycle cost and risk management analyses.

Improves the ability for infrastructure w
handle weather and climate threats.

LONG TERM

Life-cycle planning. Continue to enhance analyses from assets’
model (AIMS). For example, include a broader range of work types

within the model.

Improves ability to estimate future
funding needs and to prioritize asset
treatments.

Tradeoff analyses. Improve 3

management decision making.

decision analysis (MODA) and cross-asset optlmlzatlon for asset

Improves understanding of alternative
funding strategies.
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75 WSDOT

Washington State’s ==
Approach to IIJA/BIL -TAMP =
Compliance for the

TAMP

Coinmunicating how WSDOT preserves bridge
and pavement networks to achieve MAP-21 goals

Maintaining, preserving, and improving highway

Todd Lamphere, WSDOT

Jonathan Fok, WSDOT

Roger Millar, Secretary of Transportation

Amy Scarton, Deputy Secretary of Transportation
August 17, 2022



WSDOT’s Roadmap for an IIJA/BIL
Compliant TAMP

« |IJA/BIL added the requirement that state DOTs shall consider
extreme weather and resilience in the lifecycle cost (23 CFR
515.7(b)) and risk analyses (23 CFR 515.7(c)(1))

« WSDOT updated the 2022 TAMP in alignment with the new
requirement

« WSDOT submitted to FHWA — Washington Division Office in
May 2022

— Only includes Bridge and Pavement assets
« WSDOT TAMP was recertified by FHWA in June 2022

« WSDOT Annual Consistency Determination Document was
approved in July 2022

7 WSDOT



IIJA/BIL Compliance and Life Cycle
Planning

« WSDOT included several instances where extreme weather and
resilience were considered with the lifecycle cost analysis

— Examples highlight existing practices, not new processes
because of the new requirement

« WSDOT's Life Cycle Cost Analysis (LCCA) for pavement accounts
for extreme weather and resilience in making site specific
assumptions about the cost to construct and preserve the asset.

« WSDOT identifies activities to reduce risk from extreme weather and
other influences to structures through scour mitigation and seismic
retrofit in bridge life cycle planning strategies.

7 WSDOT



IIJA/BIL Compliance and Risk
Management

« WSDOT made improvements in the risk workshops to consider
resiliency and extreme weather

— Updated the multidisciplinary team of scoring members to
include members of the WSDOT Resiliency Workgroup Steering
Committee

— Included risk statements related to extreme weather and
resilience

— Provided examples for both pavements and bridges on how
extreme weather and resilience is considered in the results and
risk treatment planning

« E.g., Pavement Type Selection, All Weather Roads, Bridge
Seismic Retrofit Program, Bridge Scour Mitigation Program

7 WSDOT



IIJA/BIL Compliance and Risk
Management, cont.

« WSDOT incorporated the annual analysis and results report
identifying assets repeatedly damaged by emergency events on the
NHS (23 CFR Part 667)

— Highlighted certain areas necessary to address on the
Washington State transportation network

— Coordinated with WSDOT Multimodal Planning Division and
FHWA — Washington Division Office

7 WSDOT



WSDOT’s Resiliency Workgroup Steering
Committee

« Purpose is to coordinate and coordinate across
programs to ensure a resilient system is prepared for,
and adaptable to, changing conditions and able to
withstand and recover rapidly from disruptions

 Committee is comprised of diverse members
representing many areas and divisions throughout
WSDOT

« Committee reports to the Asset Management Executive
Steering Committees and brings recommendations to
the executive level for decision-making

7 WSDOT



WSDOT’s Resiliency Workgroup Steering
Committee Members

« Maintenance Division  Program Management
* Multimodal Planning Division — Statewide Asset Management
« Development Division « WSDOT Region Offices
— Bridge Office, Environmental « Safety and Enterprise Risk
Services Office
» Construction Division - Information Technology
» Aviation Division Division
« Rail, Freight & Ports Division « Toll Division
« Washington State Ferries * Human Resources
— Terminal Engineering « Traffic Division
— QOperations/Safety

Management System

7 WSDOT



IIJA/BIL Compliance and Future Action
Items

« Adding Resilience as one of WSDOT's Strategic Plan
goals

« Continuing to improve the resilience and extreme
weather content in the TAMP

7 WSDOT



Questions?

2022 Washington State DOT TAMP

Todd Lamphere, WSDOT
lamphert@wsdot.wa.gov

Jonathan Fok, WSDOT
fokjona@wsdot.wa.gov

7 WSDOT


https://wsdot.wa.gov/sites/default/files/2021-10/Washington-State-DOT-Transportation-Asset-Management-Plan.pdf
mailto:LampheT@wsdot.wa.gov
mailto:FokJona@wsdot.wa.gov

Appendix
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IIJA/BIL Compliance and Risk
Management Examples (Pavement)

« Pavement Type Selection

— ldentifies and selects the most durable, cost-effective, highest-
performing pavement structure for a new roadway. The goal is to
select the best pavement type at the greatest overall value to the
taxpayer and with a service life which provides the maximum
return on the public’s investment.

 All Weather Roads

— WSDOT designs its pavements to withstand all weather
circumstances and incorporate the localized climate and certain
extreme weather circumstances such as heat and cold
fluctuations. We routinely review the criteria for adjustment to
incorporate an increase or decrease in temperature fluctuations.
WSDOT is considering adjusting binder grades in pavement
based on potential increases in temperature.

7 WSDOT



IIJA/BIL Compliance and Risk
Management Examples (Bridge)

« Bridge Seismic Retrofit Program

— WSDOT's Bridge Seismic Retrofit Program evaluates and
mitigates potential risks with bridge structures related to
seismic activity. WSDOT seeks to minimize and avoid
catastrophic bridge failure by improving the resiliency of
bridges and structures from future earthquakes

« Bridge Scour Mitigation Program

— WSDOT's Bridge Scour Mitigation Program is responsible
for identifying bridges at risk for scour, then monitors,
prioritizes and applies mitigation strategies to brldges that
have the highest level of scour deficiencies. Addressing
scour is a priority at WSDOT in order to preserve and
maintain bridge structures.

7 WSDOT



Incorporating
Climate

Resiliency
nto the TAMP

Michael Johnson P.E.
State Asset Management Engineer
California Department of Transportation

TAM Webinar — August 2022




Transportation asset management involves balancing
costs, service level, and risks across different infrastructure
Investments over the life cycle of the assets.
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Sea Level Rise Models — What will it cost in the TAMP?

Estimated Adaptation Cost (SB)

$50

$45

$40

$35

$30

$25

$20
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$5

S0

Estimated Statewide Adaptation Cost for SHS Roadways and Bridges
from Sea Level Rise + Storm Surge

$45.2
=== Extreme Scenario, High Emissions
==O==Likely Scenario, High Emissions
*+Or - Likely Scenario, Low Emissions
Medium to High Scenario, High Emissions $33.5 Notes:
Medium to High Scenario, Low Emissions e Costs are escalated 8.5 years at
#277 3.2%/year.
P14 * Sea level rise and storm surge
-$11.1 . projections based on GIS data used in
17.6 ..
$10.6 0 the 2019 Caltrans Vulnerability
/'sm/c’ ................ O Assessment Reports.
T —— e eeesaassa sttt $14.7
= v —— i 6 s
o $11.5
98 -$11.2
- $9.7
2030 2040 2050 2060 2070 2080 2090 2100

Projection Year




"¢ . LEVELOF WILDFIRE CONCERN

Levels of Concern

] HIGH

[ MEDIUM

@ HIGH MCODEL AGREEMBNT* 20 85

EXPOSED ROADWAY

Future Level of Wildfire Concern for the Caltrans State Highway System within District 12, Based on the RCP 8.5 Emissions Scenario.

The fire model composite summaries shown are based on wildfire projections from hiree models: (1) MC2 - EPA Climare Impacts Risk Assessment, developed by John Kim, USFS; (2) MC2 - Applied Climate
Science Lab at the University of Idaho, developed by Dominque Bachelet, University of kdaho; and (3) University of California Merced model, developed by Leroy Westerling, University of California Merced.
For each of these wildfire models, climate inputs were used from three Globdl Climate Models: { 1) CAN ESM2; (2) HAD-GEM2-ES; and (3) MIROCS. The maps show the multi-model maxima for each grid

cell across the nine combinations of the hres fire models and the three GCMs.

Areas in white do not necessarily mean there is no wikdfire risk, only that the risk classification is below moderate. More information on medels used and the classifications for levels of concemn can be found
in the associated Technicd Report.

* The hashing shows areas where 5 or more of the 9 models fall under the same cumulative % burn ckssification as the one shown on the map.




Life Cycle Planning

* Repeatedly damaged infrastructure
(667 requirements)

Financial Risk

H OW R i S kS * Risk will have significant impact on your
TAMP analysis
Variable Local Risk Management Approach

i m p a Ct * Local funding in California is quite

variable — Who's risk management plan

TA M P goes into he TAMP?
yO U r Risk Management impacts TAMP Target

Setting

* Funding allocated to risk mitigation will
have impact on condition targets




Criterion Attribute Weight
33%
38%

29%

ROCK STRENGTH

BkAa

Hazard Soil Conditions

Peak Rock Acceleration
Seismic Duration

m Impact Average Daily Traffic (ADT) On Structure 28%
ADT Under/Over Structure 12%
n Detour Length 14%
%] Leased Air Space (Residential, Office) 15%
< - Leased Air Space (Parking, Storage) 7%
- H RTE Type on Bridge 7%
g Critical Utility 10%
Q LA Facility Crossed 7%
Vulnerability Year Designed 25%
M Hinges (Drop Type Failure) 16.5%
=% Outriggers, Shared Columns 22%
O . Bent Redundancy 16.5%
2 Skew 12%
n . ""lf Abutment Type 8%

LANDSLIDE
SUSCEPTIBILITY
CLASSES

CALTRANS CLIMATE
CHANGE VULNERABILITY
ASSESSMENTS

2019

District 1
Technical Report




Likelihood of Occurrence

Putting Risks on Common Scale

<1lyr Med-Low Medium Mid-High

1-2 Yrs Med-Low Medium Mid-High

2-5 Yrs Med-Low Medium Mid-High

>5-10 ¥rs Med-Low Medium Mid-High

10-25 Yrs Med-Low Medium Med-High

> 25 Yrs Med-Low Medium Med-High

No Impact Short Term Short Term Long Term Loss of Critical Route
Lane Loss Loss of Route Loss of Route

> Consequence




CALTRANS CLIMATE
CHANGE ADAPTATION
STRATEGY REPORT

Integrating Climate Adaptation into
Caltrans Business Operations

Division of Transportation Planning
California Department of Transportation

May 18, 2020




Emergency Work
Congestion

Bicycle Infrastructure
Pedestrian Infrastructure
Stormwater
Environmental Mitigation
Others ...

Safety
Seismic

Scour
Geotechnical
Sea Level Rise

Everything Else
- 22%

All Physical Assets

Fire
Extreme Precipitation
Drought / Heat
Others...

TAMP 10 Year Investment Plan

58%

Investment Plan — Funding Breakdown

Pavement

Bridges

Culverts

TMS

Overhead Signs
Lighting

Facilities

Roadside Rest Areas
Pump facilities ...




California DOT Investment Strategies Tool — No Risk Incl.

Estimated Investment (Expected Annual Funding)

Use Default or Override Parameters? Default
Annual Funding by Work Type| Initial Const. Maint. Pr ec & Total % Spending on Fair to Good 13.0%
Default| $§ 233,714 | § 742,7 S 1,235,298 | S 2,537,903 4,749,670 % Spending on Poor to Good 66.4%
Override| $ 1,000,000 | $  1,000000 | $ 1,000,000 | $ 1,000,000 | $ 400,000 % Spending on Adding New 4.9%
% on Risk Mitigaﬂ 0% %  / - % Spending on Risk Mitigation 0.0%
S on Risk Mitigatio - S - - % Spending on Maint. Investment 15.6%
" Current Do Nothing: 10Y End Invested: 10Y En Invested: 4Y End 10Y TAMP Target
Condition
Lane Miles % Lane Miles % / Lane Miles % \ane Miles % / Lane Miles %
Good/New 2.0 0.8% 0.1 fo.1% 32.5 12.7%| £.5% 33.3 13.0%
Fair 231.2 90.8% 205.3 R0.7% 200.0 781%| / 8%.7% 203.4 79.4%
Poor 21.3 8.4% 49.1 IM 23.7 9.3% 22.3 SM 19.5 7.6
)l Fe B . = SIS onda B B . .
Condition Gap (10Y Invested - Target) = Good/New = Fair Poor
Lane Miles % 100%
Good/New (0.8) -0.3% 8.4% . 19.3% 8.7% 7.6%
Fair (3.4) -1.3%
Poor 4.3 1.7% 80%
oo
Total Cost of Work —— 78.1% 85.7% 79.4%
Treatment Invested Cost Gap Total 40% 80.7%
Fix Fair to Good| § 6,176,489 | $ - 1S 6,176,489
Fix Poor to Good| $ 31,555,515 | S 5,296,493 | $ 36,852,008 20%
Add New| $§ 2,337,141 | § - ) 2,337,141
Risk Mitigation| $ - ) - ) - \[12.791':| \[13.096
: 0% 0.8% 0.1% n— s |
Maintenance| S 7,427,558 | S - S 7,427,558 )
Total| $ 47,496,703 | § 5,206,493 | S 52,793,19% Current 10Y Do Nothing 10Y Invested  4Y Invested 10Y Target




Caltrans Investment Strategies Tool — Risk Investment

DE 20 A

Use Default or Override Parameters?

Override

Maint. /mhab

ReconsmTotal

Annual Funding by Work Type| Initial Const.
Default| $ 233,714 | S 742ﬁ6 $ 1,235,298 | § 2,537,903 | § 49,670
Override| S 233,714 | S 741756 S 1,235,298 [ S 2,537,903 | S 4,849,671
% on Risk Mitigawh 10% 20%
S on Risk Mitigatio 123,530 | $ 507,581

% Spending on Fair to Good

% Spending on Poor to Good
% Spending on Adding New

% Spending on Risk Mitigation

631,110 | % Spending on Maint. Investment

11.7%

54.5%

4.9%

13.3%

15.6%

Condition Current Do Nothing: 10YEnd 4 Invested: 10Y End N Invested: 4Y End o 10Y TAMP Target
Lane Miles % Lane Miles % Lane Miles % ne Miles % / Lane Miles %
Good/New 2.0 0.8% 0.1 0.1% 27.3 10.7% h,7% 33.3 13.0%
Fair 231.2 90.8% 205.3 7% 200.5 78.3% B8 8% 203.4 79.4%
Poor 21.3 8.4% 49.1 19. 28.3 11. 24.1 19.5 7.6%

10Y Performance Gap Analysis
Gap (10Y Invested - Target)

Asset Condition Comparison Chart

Condition m Good/New m Fair Poor
Lane Miles % 100%
Good/New (6.0) -2.3% 18.4% - 9.5% 17.6%
Fair (2.9) -1.1% .
Poor 8.8 3.4% 0%
oo
Total Cost of Work Bee 78.3% 35 8% 79.4%
Treatment Invested Cost Gap Total 40% 80.7%
Fix Fair to Good| $§ 5,558,841 | $ - S 5,558,841
Fix Poor to Good| $ 25,862,065 | $ 10,989,943 | $ 36,852,008 20%
Add New| $ 2,337,140 | S - S 2,337,140
Risk Mitigation| $ 6,311,104 | $ - |$ 6,311,104 10.7% 13.0%
Maintenance| $ 7,427,560 | $ - |s 7427560 0% 0-8% O-IR — T
Total| $ 47,496,710 | § 10,089,943 | 5 58,486,653 Current 10Y Do Nothing 10Y Invested  4Y Invested 10Y Target




Conclusion

* Understanding resiliency risks is the starting point

* Varied risk assessments methods can be placed on a common
risk scale to help inform investment decision making

* Risks should be considered in your TAMP Financial Planning, Life
Cycle Planning, Investment Strategies and may impact condition
targets

 Caltrans is working to time resiliency mitigation at end of
physical asset useful life.



Go to www.menti.com and use the code 6473 3408

“ Mentimeter

2022 TAMPs & BIL — TAM Webinar Poll



Submit your questions using the Webinar’s chat feature



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

A bimonthly webinar series, Wednesdays at 2:00 PM EST

Next Webinars

Wednesday, October 19, 2022- 2:00 PM EST
Incorporating Maintenance Cost into a TAMP
(NCHRP Project 23-08)

1 2
4 5§ 6 7 8 9

Wednesday, December 21, 2022- 2:00 PM EST
TAM and Resiliency Building
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More to follow!

For more information or to register:
https://www.tam-portal.com
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