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What is resiliency to CDOT?

 “Build Back better than Before”

« Partnerships & Long-term
Relationships

« Coordinated Recovery Efforts

« Hydrology Studies
* Repair Philosophy
« Stream Restoration

* Risk and Resiliency Analysis

» Colorado Resiliency Framework

* Risk based Asset Management
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Hydrology Team & Partners
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CDOT & CWCB Hydrology Studies
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Federal Highway — ER Funding

What permanent
repairs are needed to
restore the highway
in-kind to pre-
disaster conditions?

What resiliencies can
be introduced to
minimize damage
from future events?
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Repair Philosophy
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Typical Repair
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Resilient Concept
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FHWA and CDOT

Risk and Resiliency Pilot

Assess risk

Assess vulnerability of assets
« Estimate consequences
 Criticality Score

* Design alternatives
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Criticality Score

* Provides context:
What effect a
particular asset or
facility has on the
public and overall
agency performance

» Assets scored on a
five-point scale
(1=Very Low Impact;
5=Very High Impact)
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Score
2 3 4
Low Moderate High
Impact Impact Impact
Road Urban Collector Minor Primary
Classification (Major or Minor) Arterial Arterial
Facility Open to Facility Open to Facility Open to
Essential Traffic Essential Traffic Essential Traffic
Need for Within 48 Hours Within 12 Hours Within 2 Hours
Access by of Event of Event of Event
Essential Single Redundant | Multiple Redundant | Single Redundant
Traffic Route Available with | Routes Available with | Route Available with
No/Minimal Loss of Some Loss of Significant Loss of
Capacity Capacity Capacity
Route HAZMAT Truck % Defense
Designation Route over 10% Route
il Costor $5-$10 $10- $20 $20-$30
Damaged Site

million/lane mile
(per Lane Mile) /

million/lane mile

million/lane mile

COLORADO

Department of Transportation



Resilience Index (RI)

* Rl is based on the Criticality Score of the asset
* RI reflects the critical nature of the asset within CDOT'’s overall

system
* RI reflects the typical annual construction investment by CDOT

and FHWA to specific types of facilities

Criticality Score Criticality Level RI
4to 10 Low 1.0
11to 15 Moderate 2.0
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Risk and Resiliency Calculations

Risk=CxV xT

_ Where:
Risk from R = annual monetary risk due to natural threats ($)
Natural Threats C = consequences ($)

V = vulnerability to identified consequences under a specific threat (probability)
T = specific threat likelihood (probability)

Resilience from

Resilience = AADT x %AADT Not Serviced x Days Out of Service XV x T
Natural Threats

B/Cri« - Reflects the reduced annualized monetary risk to the asset only as

Beneiit to Cost Ratios compared to the annualized cost of the design

B/Cr.r — Reflects the reduced risk as well as the resilience of the design
provided to the overall CDOT system

[\ COLORADO AR



Colorado Resiliency Framework
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 Problem Statements e Foosanaraemer
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 Strategies and Goals Conminctons  Working Group | Caites

« Cross-Sector Integration A Wbl &

Watersheds and Health and Social
Natural Resources Access to Services

Environment Physical / Psychological Health
Streams and Well-Being

Water Quality & Capacity Social Vulnerabilities

Ecosystem/Natural
Habitats
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CDOT Risk and Resiliency

How Is CDOT going to incorporate
resiliency into day to day operations?

* Risk and Resiliency
Analysis Tool

* Asset Management

* Project Management
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Risk and Resilience
Approach

Randy Jensen,
FHWA and Aimee
Flannery, AEM

Futures Forward
Working Group on
Extreme Weather

Michelle
Scheuerman/
Kathleen Collins

Integrating Risk
Management into all
Phases of Project
Delivery

Neil Lacey/ Ryan
Sorenson

RB AMP

Risk and Asset
Management

William Johnson/
JoAnn Mattson

Risk Tools:
Underserved Assets
Risk Assessment
Tool

Shannon & Wilson

Governor's Task Force
on Infrastructure:
Colorado Resiliency
Framework

Johnny Olson and
Aimee Flannery, AEM

Resilience White
Paper for Transp.
Performance
Branch

Aimee Flannery,
AEM

Office of
Transportation
Safety

Darrell Lingk

Office of Emergency
Management

Chad Ray

Risk Tools:
Region 5 Risk
Assessment
Tool

CDOT and Relevant Risk Efforts and Tools Ma
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SCOH Resiliency
Case Study
AASHTO
Randy Jensen, FHWA

Incorporate Risk Mgmt.
into Major Projects

Office of Major
Project Development
Peter Kozinski
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