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This is the 50th in a webinar series that has been
running since 2012

— And the fifth in the Improving Your TAMP miniseries

— One final webinar is planned in the miniseries

— Date TBD

Webinars are regularly held every two months

— 3rd Wednesday of the month

We welcome ideas for future webinar topics and
presentations

— Submit your questions using the webinar’s Q&A feature

FHWA/AASHTO TAM Webinar Series

Improving Your Next TAMP
Webinar Miniseries
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Welcome
N

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

Improving Your Next TAMP mini-series is an important resource for
agencies to start building their next TAMPs



Learning Objectives

* Sharing lessons-learned, ideas, and knowledge

* Building working knowledge of key concepts and definitions relevant to risk
management and resiliency

* Beginning to apply this knowledge in order to answer the following
guestions:

— What opportunities exist to strengthen risk management and to improve the next
TAMP?

— What benefits can my agency expect by strengthening practices related to risk
management and resiliency?

— What are key lessons-learned from the first round of TAMP development that can help
improve risk management— and the next TAMP?



Webinar Agenda

2:00 Welcome and Introduction
Steve Gaj, FHWA and Hyun-A Park, Spy Pond Partners

2:10 Topic Introduction
Jean Wallace, Minnesota DOT
2:25 FHWA Resiliency Overview
Elizabeth Habic, FHWA
2:40 Improving Risk Management and Resilience
Matt Lauffer, North Carolina DOT
2:55 Developing a Risk Based Asset Management Plan
Mike Johnson, Caltrans
3:10 Q&A and Wrap-Up



Improving your TAMP Miniseries:
Improving Risk Management and
Resiliency

Topic Overview

Jean Wallace, Minnesota DOT
Chair, AASHTO CPBM Subcommittee on Risk Management




Risk, Asset, and
Performance
Management

Risk Management enables
strong asset and performance
management to support
strategic objectives

Strategic
Objectives

Risk
Management

Asset Performance
Management Management




Risk, Risk Management, and Resilience Defined

Risk: the positive or negative effects of uncertainty or variability on
agency objectives [AASHTO ERM Guide, 23 CFR 515.5]

Risk Management: (1) the culture, processes and structures that are directed toward

the effective management of potential opportunities and threats
[AASHTO ERM Guide]

(2) the processes and framework for managing potential risks,
including identifying, analyzing, evaluating, and addressing the
risks to assets and system performance. [23 CFR 515.5]

Resilience: (1) Resilience or resiliency is the ability to anticipate, prepare for,
and adapt to changing conditions and withstand, respond to, and
recover rapidly from disruptions [FHWA Order 5520].

(2) the ability of the transportation system to recover and regain
functionality after a major disruption or disaster [AASHTO].



Objectives:

: * Create an inventory and condition of assets
Risk-based

* |ldentify, assess and prioritize risks that could

TAMPSs affect performance

* Assist in making informed tradeoff capital
and maintenance decisions acknowledging
limited resources

* Improve resilience to external and highly
disruptive threats




Risk-based asset management and resilience are
RISk still relatively new concepts. In order to be
effective, agencies must:

Management
i * Know asset location and criticality in terms of service
and Resilience Know as
N TA'\/I P e Understand potential natural and man-made threats

and probability of impact to assets;

* Quantify potential consequences to their assets, while
addressing the uncertainty in those consequences; and

 Understand the link between risk and resilience.




Efforts to better understand risk and resilience




NCHRP Problem Statement Proposed

“Scoping Study to Develop the Basis for a Highway
Standard to Conduct an All-Hazards Risk and Resilience
Analysis”

Proposed in 2018 by:
 Committee on Transportation System Security & Resilience

 Committee on Performance-Based Management’s Subcommittees on Risk
Management and Asset Management

And approved for funding as NCHRP Project 23-09



NCHRP 23-09
Scope and

Deliverables

Develop Risk and Resilience
Related Glossary of Terms

Conduct State of Practice (SOP)
Review

Identify Gaps in State of
Practice

Develop Research Roadmap

Develop Research Problem
Statements




Standard for Conducting Risk & Resilience Analysis

Risk-based asset management and Resilience:

* Takes an “all-hazards” approach and a system view

* Ensures investment decisions are data-driven and tradeoffs are known

* Prioritizes resources toward managing highest risks and biggest gains



NCHRP 23-09 Stakeholder
Engagement

Risk and Resilience Standard Industry Workshop

* Monday, March 22"9 1:00-4:00 PM ET - or -
* Monday, April 12t" 2:00-5:00 PM ET

Share your ideas and needs for developing the basis for a
standard to conduct an all-hazards risk and resilience
analysis for transportation assets.

To register, contact Maria Pena, Principal Investigator,
Maria.Pena@aemcorp.com

Watch for future engagement opportunities as the
project progresses!




AASHTO
CPBM
Subcommittee

on Risk
Management

Mission

The focus of this subcommittee is on the development,
implementation, and use of tools, methods, and
Strategies by a state transportation agency in order to
take advantage of opportunities and mitigate potential
threats.

SRM meetings: 2" Monday of even-numbered months
1-2 p.m. Eastern
(next call is April 12th)

Contact: Matt Hardy (mhardy@aashto.org)
Jean Wallace (Jean.Wallace@state.mn.us)

Nathan Lee (nlee@utah.gov)

Thank you!
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TAMP Contents

- Asset Management Plan contents:

- Pavement and bridge inventory and conditions on
the NHS

* Objectives and measures

* Performance gap identification
- Lifecycle planning

* Risk management analysis

* Financial plan

 Investment strategies



Asset Management Requirements

23CFR515.7(b)

- A State DOT shall establish a process for conducting
life-cycle planning for an asset class or asset sub-
group at the network level (network to be defined by the
State DOT).

* As a State DOT develops its life-cycle planning process,
the State DOT should include future changes in demand;
information on current and future environmental
conditions including extreme weather events,
climate change, and seismic activity; and other
factors that could impact whole of life costs of
assets.



Asset Management Requirements

- 23CFR515.7(c)

« (1) Identification of risks that can affect condition of NHS
pavements and bridges and the performance of the NHS, including
risks associated with current and future environmental
conditions, such as extreme weather events, climate change,
seismic activity, and risks related to recurring damage and costs
as identified through the evaluation of facilities repeated damaged by
emergency events carried out under part 667 of this title. Examples
of other risk categories include financial risks such as budget
uncertainty; operational risks such as asset failure; and strategic
risks such as environmental compliance.

* (2) An assessment of the identified risks in terms of the likelihood
of their occurrence and their impact and consequence if they do
ocCcur;

* (3) An evaluation and prioritization of the identified risks;
* (4) A mitigation plan for addressing the top priority risks;
* (5) An approach for monitoring the top priority risks; and



What is Risk?

23CFR515.5

Risk means the positive or negative effects of uncertainty
or variability upon agency objectives.

When developing a process for a risk management plan it
shall include.

23CFR515.7(c)(2)

An assessment of the identified risks in terms of the
likelihood of their occurrence and their impact and
consequence if they do occur



What is Resilience?

Resilience: the ability to anticipate, prepare for, and adapt to
changing conditions and withstand, respond to, and recover rapidly from
disruptions. FHWA Order 5520.

Waldo Canyon Fire, CO, 2012, credit: CO Battery Park Underpass in NYC
DOT following Superstorm Sandy,

credit: NYC DOT.



What is Vulnerability?

Exposure Vulnerability is a function of a

transportation system’s:
" — EXxposure
Sl — Sensitivity

— Adaptive capacity

Sensitivity

Vulnerability



What is a Vulnerability Assessment?

A starting point for identifying and assessing resilience
concerns and potential adaptation options

* |dentifies the amount of stress to assets under
current and projected conditions.

« How might future precipitation, sea levels,
temperatures impact your transportation system?

Scale

— System level vulnerability assessment (city or region)
— (Project level)

* Preliminary Planning/Alternatives
« Engineering/Design



Synthesis of Approaches for Addressing

Resilience in Project Development (2017)

Lessons learned, etc., for four
engineering disciplines

Coastal Hydraulics
Riverine Hydraulics
Pavement and Soils

Mechanical & Electrical
Systems

Overall Lessons learned
for engineering

Addressing resilience in the
project development process

Economic analysis

Synthesis of Approaches for Addressing

Qlience in Project Development
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Pavement Resilience Peer

Exchanges

Peer Exchanges held in October and December 2020

Objective — Identify strategies and barriers for designing, constructing,
and maintaining more resilient pavement systems.

Poll #1—Issues of Concern Poll #2—Pressing Pavement Issues
The following poll was conducted after Breakout Session #1. The following poll was conducted after Breakout Session #2.
1. Select top 3 issues that have received the most concern or 1. What is the most pressing pavement issue now? (select 3) (Multiple choice)
attention at your organization so far. (Multiple choice)
Low-temperature pavement performance (2/21) 10%
Inundation due to flooding (19/24) 79%
T — Not knowing structural integrity of base layers/ improved design procedures forbase -, ooq
layers e
Erosion/washouts/scour (12/24) 50%
Pavement designs that take flooding concems into account (16/21) 76%
Seal level rise related issues (11/24) 46%
_—— How to respond rapidly/maintain operations after an extreme event has occurred? (8/21) 38%
Rising ground water (3/24) 13% ) o .
Rising temperatures and related impacts on design/performance (2/21) 10%
—_—
I
Rockfall impacts (4/28)17% Pavement-ME calibration for climate-related inputs (9/21) 43%
_—
Sudden temperature changes (increase or decrease) (1/24) 4% How to make existing pavements more resilient rather than buikding somethingfrom 0,51, 455
- ’ : scratch
Heat/drought impacts on roads (3/24) 13% Increasing fresze-thaw cycles (5/21) 24%
_ —
Temperature impacts on pavement materials and pavement Increased burden on locel agency pavemnents during/after extreme events (4/21) 19%
(9/24) ——
design process \ R
Improved drainage design procedures (5/21) 24%
I
Wildfire impacts (3/24) 13%
e
Repeated occurrence of extreme events at same location (7/24) 29%

10



Acceleration of Deterioration Rates

« Caused by extreme
weather events &

more gradual R Maintenance cycla
) (without climate change)
Changes N E Maintenance cycle
. ‘ﬁ (with dimate change)
enV|r.olnmentaI B
conditions E
* More frequent \\;a B
interventions, $ I -
/ \ Intervention threshold
° . Intervention thrashold {without Jl"l ate change)
Concern' MOdeIS (with c?limatu cha;g_uu
based on historic —
deterioration rates. UK Highways Agency me
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FHWA Resilience Resources

Gulf Coast 2 Study

Resilience Pilots with State DOTS & MPOs
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FHWA Sponsored Resilience Pilots

MTC

WFLHD/AKDOT&PF @
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Six Asset Management and Resilience Pilot

Reports and Guidebook

Asset Management, Extreme Weather, and Proxy Indicators Pilot Program
(2017-2019)

Arizona DOT

* Integration of extreme weather risks into Asset mgt practice

« Assessment of costs as part of life cycle planning

« Consideration of proxy indicators for identifying resilience concerns
Kentucky Transportation Cabinet

* Use of vulnerability assessment in development of risk register

« Consideration of the effect of extreme weather events on asset deterioration
rates and LCP

Maryland SHA

*  Development of methods to pull coastal vulnerabilities and hazards into
bridge and pavement management systems

» Update of life cycle management plans to reflect future environmental risk
Massachusetts DOT

« Assessment of resilience of bridges, culverts and roads to inland flooding
risks, inclusion in asset management systems.

* Culvert inspection protocols and test out proxies for vulnerability

14



Six Asset Management and Resilience Pilot

Projects, & Guidebook

New Jersey DOT

« Reduce system risk by linking management of culverts and
drainage systems to extreme weather and climate resilience

Texas DOT

« Assessment of vulnerability of critical assets to extreme weather
events in Houston district, inform asset management practices

including LCP, deterioration curves

Final Pilot Reports Online
https://www.fhwa.dot.qgov/asset/pilot/

Guidebook on Addressing Resilience in Asset Management
(2021)

15



Resilience & Asset Management Resources

- Asset Management, Extreme Weather, and Proxy Indicators Pilot
Program (2017-2019)

« Guidance on Incorporating Risk Management into Transportation
Asset Management Plans (2017)

« Guidance on Using a Life Cycle Planning Process to Support Asset
Management (2017)

* Risk-Based Transportation Asset Management Reports: Building
Resilience into Transportation Assets (2013)

 AASHTO:NCHRP 25-25 (94) Integrating Extreme Weather into
TAMPs (2015)

16



* Incorporating Resilience into the Transportation Planning
Process Case Studies and Guidebook

Addressing Resilience in Transportation Asset
Management

HEC 25, Highways in the Coastal Environment, 3™ Ed.

Geohazards, Extreme Events and Climate Change
Resilience Manual

2018-2020 Resilience and Durability Pilot Studies

CMIP Data Processing Tool update with Users Manual

NHI Course - Addressing Resilience in Highway Project
Development & Preliminary Design

.S. Department of Transportation
Federal Highway Administration



Headquarters:

FHWA Asset Management and

Resilience Contacts

Stephen Gaj,
Stephen.Gaj@dot.gov

Nastaran Saadatmand,
Nastaran.Saadatmand@dot.gov

Rob Kafalenos, Robert.Kafalenos@dot.gov
Heather Holsinger, Heather.Holsinger@dot.gov
Elizabeth Habic, Elizabeth.Habic@dot.gov

Source: Microsoft PowerPoint 18



NCDOT - Improving Risk Management and Resilience

Patrick Norman, Highway Operations
Matt Lauffer, Hydraulics Unit

FHWA/AASHTO TAM Webinar 50
Improving Risk Management and Resiliency
Wednesday, February 17, 2021



ncdot.gov

Agenda

‘ NCDOT TAMP
Disruptions/Changing Conditions
Opportunities/ Investment

Improving Resilience

— NCDOT Resilience Program
— Planning

— Design

— Operations/ Maintenance

— Research

FHWA/AASHTO TAM Webinar 50
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NCDOT 2019 TAMP e

Transportation Asset Management Plan
2019 Final Report

F
:

« NCDOT 2019 TAMP focused on pavements and
bridges.

* NCDOT maintains 80,000 miles roadway of
which 5,700 miles are National Highway System

* NCDOT maintains 15,000 NBIS Structures over
water 3,700 are on the NHS.

———"

* NCDOT is meeting or exceeding the federal NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

minimum performance standards for NHS

pavements and bridges.

j e Coordinated with the State Maintenance
Operations and Performance Report (MOPAR) _

e Chapter 5 Focused on Risk Management E

. . . 2018
Analysis and a Risk Register MAINTENANCE OPERATIONS AND

PERFORMANCE ANALYSIS REPORT 4
(MOPAR) 3

DECEMBER 2018

O
)




ncdot.gov

Improving Flood Risk Management and Resilience

Risk: Is an event that is a deviation from the expected outcome. Risk is
measured by likelihood and consequence if the event did occur.

FTTTrTTneeeS

Vulnerability : f( exposure, sensitivity, and adaptive capacity) Extent to

which an asset is susceptible to sustaining damage from a
flood hazard.

Resilience: Is the ability to anticipate, plan for and adapt to changing
conditions and withstand, respond to, and recover rapidly
from disruptions.

Lo i L o D e P—— - —————— — Pr——— P—— - —————— —_— —



ncdot.gov

Disruptions
* Hurricane Floyd — 1999
 Hurricane Matthew — 2016
» Hurricane Florence -2018 ey
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ncdot.gov Division Support Operations

2020 North Carolina Storms
Storm Event # of Damage # Damage # Damage # of Pipe |
Sites Bridges Pipes and Replacement
Culverts Requests
2020 February 6" Rain Event 286 22 92 27 ,
2020 April 13t Rain Event 80 5 18 2 |
2020 May 19t Rain Event 71 3 23 6
Bertha 92 0 9 5
2020 June 17t Rain Event 61 2 12 9
Isaias 128 4 4 2 '
2020 August 14t Rain Event 30 1 24 3
2020 August 31t Rain Event 79 6 37 16
2020 September 17t Rain Event 6 1 2 2
78 4 29 14
2020 November 11t Rain Event 809 42 174 98
Totals 1720 90 424 184 :
‘ ¥30% of damage sites are related to drainage structures  *45% of damage pipes are replaced '
] 7
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ncdot.gov Division Support Operations

Emergency Expenditures / Federal Reimbursement
350.00
300.00
250.00
= 200.00
v
3 150.00
2
2 100.00
(]
=
= 50.00
0.00
2016 2017 2018 2019 2020
s Non-Declared 82.66 68.09 106.61 94.13 52.22
s Declared 3.23 131.95 63.91 202.77 99.43
e Federal Reimb 6.52 10.57 48.57 68.54 42.01
Fiscal Year

Figure 1: Emergency Expenditures and Federal Reimbursement



ncdot.gov

Climate Assessment — Changing Conditions to Continue

66 ft
6 == PFrovy Records
= Tude Gauge Data
5 <4 - Satelite Data
-
= 44
ut 3 l
T |
2 4
@
V2 1
D661t
"]
-1 + Y
1800 1850 1900 1950 2000 2050 2100

2-Day Precipitation Events
Exceeding 5-Year Recurrence Interval

D
o

Pentad Average

>
o
n

Relative Number
of Extreme Events (%)
N
o

o

|
N
o

1900 -

1960 -
1970
1980
1990
2000-:
2010 ~

1910 4
1920
1930:‘
1940
1950 |

Year

North Atlantic Ocean
0.7

w |BTrACS
- Satellite-based reanalyses [ 4

Power Dissipation Index
o o © ©o o
~N w -~ 4] (o2

o
-

0

1970 1975 1980 1985 1Yg90 1995 2000 2005 2010
ear

Observed Annual Precipitation (1895-2018)

Annual Total Precipitation (Inches)

5-Year Period
T e s




(A G S .

ncdot.gov

Opportunities:

1.September 14, 2018
2.Executive Order 080

State of North Qarolina

ROY COOPER
GOVERNOR

October 29,2018
EXECUTIVE ORDER NO. 80

NORTH CAROLINA’S COMMITMENT TO ADDRI
TRANSITION TO A CLEAN ENERG

CLIMATE CHANGE AND
ECONOMY

WHEREAS, North Carolina residents deserve to be better educated, healthier, and more
financially secure so that they may live purposeful and abundant lives:

. N.C. Const. art. XIV, § 5 requires the conservation, protection, and
preservation of state lands and waters in public trust; and

WHEREAS, North Carolina is well positioned to take advantage of its technology and
research and development sectors, along with its skilled workforce, to promote clean eners
technology solutions and a modernized electric grid: and

'WHEREAS, public-private partnerships in North Carolina foster market innovations and
develop clean enerzy technolog solutions that grow the state’s economy: and

WHEREAS, the effe ntense hurricanes, flooding, extreme
temperatures, droughts, saltwa d beach erosion have already impacted and will
continue to impact North Carolina’s economy; and

Climate Risk Assessment
and Resilience Plan

Impacts, Vuinerability, Risks, and Preliminary Actions

A Comprehensive Strateay for Keducing North Caroling's
‘Vulnerability to Climate Change

June 2020

FHWA/AASHTO TAM Webinar 50
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ncdot.gov FHWA/AASHTO TAM Webinar 50

Investment: NN M

Maintenance Pipes: MP-078.01456 = L

MP-078-01456

* Asset Inventory of over 375,000 Pipes

* Bridge Management Information
System

* Statewide LIDAR Data

* 3D Elevation Model of Roadway
Network

* Flood Studies from Emergency
Management

 Wave Analysis and Surge Study of
Coastal Bridges

e Partnership

11
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ncdot.gov

NCDOT Resilience Program

Long Range

: Maintenance Operations
Planning

POLICY A |
..; ;-J (R MY O R G R EN U MO e + BOTand Exec “ Coordinated, Cross-
IV REE 'I | 4 ! Leadership Directed  Agency Driven
. . FUMET“)NINF -z % Reviewed Periodically
e absorptive capacity DAPTIVE SYSTE ;.-ul..

Ill"

e restorative capacity muISSET

e adaptive capacity ..._“'[ﬁﬁj};}l“cnisulimni MM T

e cquitable access E!!UITABI.E Mi.. '[SS SM:H'

Team

PRACTICE
< Pilot < Capability & Best % Re:
Studies Practice Models

PROGRAM AT
++ Multidisciplinary L lonitor, Repo
M < Liai ccomplisl

artnel

.....

K ”I\{U! s Outcomes: Resiliency incorporated within
nESTn““TIUE each phase of transportation — Planning >
Maintenance




ncdot.gov

Planning - Strategic Transportation Corridor

Vulnerability Assessment

|dentify Hazards

* Assess Risk and
Vulnerability

 Determine Level of
Resilience

* Incorporate into

Prioritization




ncdot.gov

Planning - 1-95/1-40 Flood Resilience Feasibility Study

« Directed by the Secretary e

«««««««

North Caraolina Department Of

 |dentified Flood Improvement Options -
and Costs to Increase the Flood
Resilience of 1-95/ 1-40

* Incorporated 100-year design into
active 1-95 projects where feasible.

 Provided valuable information for
Grant pursuits.

* Provided valuable insight for the need
for resiliency modeling for project
delivery.




ncdot.gov

Design — 1-6064 Resilient Design

* Largest 2D rain on grid model NCDOT
has completed.

| * Design Criteria for Resilience
— 100-Year Design Storm

— Evaluate Performance for
Florence and Matthew

* Provide Information on road profile,
bridge lengths, culvert sizing to meet
FEMA floodplain requirements and
performance criteria for Design Build

Project.

e

* W b
o e



Operations and Maintenance - Retrofitting Resilience

I * NFWEF Grant awarded in partnership
| with NC Coastal Federation in March
2020

* Protect ~1/2 mile of NC 24 exposed
to tidal surge, overwash and wave
forces.

« Establish Tidal Marsh, Oyster Bed, -
and Riparian Upland Habitat | il

T ———

* Increased Resilience through Nature
Based Design

e
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Storm Preparedness — FIMAN-T
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This is the site for FIMAN-T with select river gages along the Neuse River basin, Click a division to view active gages within, 4
: .
.
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FIMAN-T Surge Concept é
CIANC . ;
P e RN Automatically Runs
* St o)L Every 6 Hours (During Events) :
» // )
oy 7 £ FIMANT S5 8070 '
Statewide 3D Road
Raster QL2
SURGE Modeling from CERA _— CE _': “\
™ _h*;;‘ug ’,“ J[ : ) Lo .
‘ s il FIMAN-T - Surge Forecast Module Showing
4 Maximum CERA Inundation Boundaries
o | and Roadway Impacts — Statewide.
4 Event-wide Surge Depth :
} Raster
j 18




ncdot.gov

Storm Preparedness — FIMAN-T : Surge

* FI MAN:I-:;mn Inundation Mapping
S and Alert Network for Transportation
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Storm Preparedness - BridgeWatch

« BridgeWatch — Continuous
Flooding, Scour and Structure
Awareness.

* |Integrate with Dam\Watch
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Research and Studies

* NC Future Precipitation for Resilient Design
* |DF Rainfall Update — Atlas-14, Volume 13

« NCSU Flood Abatement Studies — Resilient
Routes

« USACE — DRA 19 Flood Risk Reduction
Feasibility Study

« NCHRP 51-10 — Practices for Integrated
Flood Prediction and Response Systems
A%

« NCHRP - Climate Change for Hydrologic L\ oo
and Coastal Design ( NCHRP 15-61/20- T
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Building Partnerships
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Climate Disasters: Time Series

A T .
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Closing Thoughts

* Climate Assessments Identify that
Extreme Events will continue and increase
in Intensity and Frequency.

 NCDOT is working to integrate Risk and
Resilience Strategies into TAM.

e Our opportunities for Resilience increase
as we partner internally and externally.
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Questions? i

e ———

e o o

Thank You! |

Matt Lauffer
mslauffer@ncdot.gov :
919-621-0443 :
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Developing a
Risk Based Asset

Management
Plan

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

February 2021



TAMP Investment Plans - Risk Mitigation

10 Year Investment Plan

|

All Physical Assets
58%




TAMP Risks

Risk Categories Can it be Anticipated? TAMP Treatment Within TAMP or
Elsewhere?

Succession planning Mitigate Elsewhere
Continuity of operation Yes Mitigate Elsewhere
Changes in policy or priorities No Accept NA
Tort Liability Yes Mitigate & Accept TAMP
Sudden change in funding No Accept NA
Gradual Funding Loss - Fuel Tax paradox Yes Accept & Mitigate TAMP
Changing legislation No Accept NA
Scour vulnerabilities Yes Mitigate TAMP
Seismic vulnerabilities Yes Mitigate TAMP
Geotechnical vulnerabilities Yes Mitigate TAMP
Climate vulnerabilities Yes Mitigate TAMP




An aerial shot shows the massive landslide that, in an instant, wiped out a/’ iraces of a ser

surroundina landscape alona the Bia Sur coast. Recoanizinag the hiahway’s :nportance. Cc’ C O m m O n Sy St e m R i S k S
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Varied Risk

Criterion Attribute

Weight

Hazard Soil Conditions
Peak Rock Acceleration

Seismic Duration

33%
38%
29%

Impact
ADT Under/Over Structure

Detour Length

Leased Air Space (Residential, Office)
Leased Air Space (Parking, Storage)
RTE Type on Bridge

Critical Utility

Facility Crossed

Average Daily Traffic (ADT) On Structure

28%
12%
14%
15%
7%
7%
10%
7%

Vulnerability Year Designed
Hinges (Drop Type Failure)

Outriggers, Shared Columns

Bent Redundancy
Skew

Abutment Type

25%
16.5%
22%

16.5%
12%
8%

Assessment Criterion

CALTRANS CLIMATE
CHANGE VULNERABILITY
ASSESSMENTS

2019

District 1




PHASES FOR ACHIEVING RESILIENCY

California has been a national leader in responding to extreme climatic conditions (see Executive
Order B-30-15). Successful adaptation to climate change includes a structured approach which
anticipates likely disruptions, while also institutionalizing changes in agency operating procedures.
The steps shown below outline an approach to achieve resiliency at Caltrans and show how work
performed on this this study fit within that framework. \ _

AASHTO RESILIENCE DEFINITION:
THE ABILITY TO PREPARE AND PLAN FOR,
ABSORB, RECOVER FROM, OR MORE
SUCCESSFULLY ADAPT TO ADVERSE EVENTS,

PREDICT CLIMATE CHANGE EFFECTS:
Climate change projections suggest that
temperatures will be warmer, that precipitation
patierrs will change, sea levels will rise, and
thata combinafion of thesa stressors coukd
lead to other types of disruptions, such as those
associated with wildfires.

COORDINATE WITH FEDERAL/STATE
RESOURCE AGENCIES ON APPLICABLE
CLIMATE DATA:

Many skke agendes have been actively engaged
in predicting more spexific future climate
conditions for various purposes [i.e. woter supply,
energy impact, and environmental impads).
Federd agencies have also been studying change
for other purposes [coastal ercsion, wildFires, ekc.)

IDENTIFY E E OF CALTRANS
HIGHWAYS TO POSSIBLE CLIMATE
CHANGE DISRUPTIONS:

Identifying locations where Caltrans’ assets
might be exposad o extreme weather-relcted
disruptions provides an imporkant founddtion
for decisions to protect and minimize potential
damage. The exposure assessmentexamines
all climate strassors, a.g., exireme lempernatures,
heavy predipikifion, sea level riss, etc., and
relates the likely corsequences of these stresses
to disruptions o the State Highway System.

UNDERSTAND POSSIBLE TRANSPORTATION
IMPACTS:

Higher precipitation levels could cause more
flooding and landslides. Sea level rise and/or
storm surge could inundate or damage low-lying
coastal roads and bridges. Higher temperatures
could effect maintaining the state’s highways
and contribute to wildfire risk for highways.
Understanding these potential impacts provides
an impetus to sudy ways to enhance the
resiliency of the State Highway System.

INITIATE VULNERABILITY ASSESSMENT:

Alternative climate futures will have potenfially
varying impads on the State Highway Sy stem.
This step includes an examination of the rangs
of climatic stressors and where, becauses of
ferrain or climatic region, portions of the

State Highway System might be vwulnerable to
future disruptions.

IDENTIFY PRIORITIZATION METHOD FOR
CALTRANS INVESTMENTS:

This step identifies the process that can be usad
by Caltrans to priorifize projects and adions
from the perspective of their likely system
resiliency benefits, through reduced impactsto
syskem users.

This process will focus on resiliency benefits
and the fimeframe of pofential impacts, and
could guide the fiming of investment adtions.




2021 SHSMP — Sea Level Rise Models

Estimated Statewide Adaptation Cost for SHS Roadways and Bridges
from Sea Level Rise + Storm Surge
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$45.2
$45 ==O==Extreme Scenario, High Emissions
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Likelihood of Occurrence

Methods to Assess Risks — TAMP Refinement

<lyr Med-Low Medium Mid-High

1-2 Yrs Med-Low Medium Mid-High

2-5 ¥rs Med-Low Medium Mid-High
>-10 Yrs Med-Low Medium Mid-High
10-25 Yrs Med-Low Medium Med-High
> 25 Yrs Med-Low Medium Med-High
No Impact igr?;tLToesrsm fQSSrZIeIRrg:Jte ll:ggsg;‘elr;;ute Loss of Critical Route

Consequence




Monetizing
Risks

1 Monetizing risks allows for different types
of risks to be quantitatively compared.

1 Process involves determining total costs
associated with each risk

(1 Considers agency and user costs

(1 The common units of dollars allows
disparate vulnerabilities to be compared
against each other



TAMP Competing Investments

ﬁ Risk mitigation generally competes with many other potential investments in an
Transportation Asset Management framework

How much an agency can invest in risk mitigation is often a function of competing
needs and available funds

R &~

Understanding what can be expected for a given investment level is key

Trade-off analysis scenarios can help guide TAM risk mitigation investment levels

Jo



Conclusion

* TAMP Risk Management provides a way to plan for predictable
risk based events

* Not all agency risks belong in the TAMP

* Qualitative risk assessments methods can help agencies begin to
evaluate risks on a common scale

* Multiple risks can be evaluated using a monetization approach

* Investments in Risk Mitigation is often judgment based on each
agencies risk tolerance



Submit your questions using the Webinar’s Q&A feature



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

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

Next Webinars in the Miniseries

TAM Maturity Levels from 2019 TAMP Reviews
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