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Transportation Resilience Planning Tool
Infrastructure Vulnerability, Criticality, and Risk
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Agenda
• Transportation Resiliency Planning Tool 

Review
• Vulnerability

• Local Road Importance

• Criticality 

• Risk

• Website Review

• Next Steps
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Vulnerability: The extent that a transportation asset is 
exposed to a threat from inundation, erosion, or 
deposition.

Probability: The likelihood that a threat will damage a 
transportation asset, as linked to storms of different 
sizes.

Criticality: How important is the transportation asset 
that dictates the consequence of the disruption to 
mobility due to damage?  How close is it to essential 
facilities?
Risk: The combination of the probability of 
vulnerability and criticality.

Definitions
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VULNERABILITY
• Watershed and River Corridor Analysis
• 10-year, 50-year, and 100-year floods
• Road, Bridges, and Culverts
• Failure Mode

CRITICALITY
• State and Local Roads
• Novel Consideration of Vulnerability
• 1,000 Simulations of Network Disruption
• Failures and Delays

• Resiliency App
• VTrans Prioritization Updates
• Watershed Resiliency Plans
• Project Guide Book

RISK

October 2, 2017

Mitigation

Project Overview
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1. Develop flood risk identification methods and tools.

2. Systematically identify high risk road segments and crossing structures.

3. Incorporate vulnerability and risk into planning process.

Goals
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Winooski River
Cochran Road in Richmond, VT
8/29/2011
Photo taken by Shem Roose Photography

Vulnerability Processes

Mendon Brook
US 4 in Mendon, VT
9/1/2011
Photo taken by J. Louisos

Roaring Brook
Route 100 in Killington, VT
2011
Photo taken by Lars Grange and Mansfi eld Helifl ight

Inundation

Erosion

Deposition
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• Vulnerability estimated at road embankments, bridges, and culverts.

• Assigned maximum from inundation, erosion, and deposition.

Vulnerability
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Vulnerability – Combined 50-Year Flood
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Vulnerability – Barre City Combined 50-Year Flood
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Vulnerability – LHMPs
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Local Road Importance – Barre City
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Local Road Importance – Barre Town
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Local Road Importance – Plainfield
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Local Road Importance – Berlin
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Local Road Importance – Northfield & Williamstown
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High criticality – No parallel route 

High criticality – Both routes 
vulnerable

Low criticality – Parallel route 

Moderate criticality – Parallel route 
yet one is vulnerable 

Network Criticality



17 (Novak and Sullivan, 2014)

Criticality:  Critical Closeness Accessibility
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Criticality

SCORE

Key Link in 
Network 

Criticality Index 
(High or Medium)

Critical Closeness 
Accessibility 

(UVM)

Locally Important for 
daily regular function 

or for detour*

Combined Score 
for Map Display

10= High or Medium AND High AND y
9= High or Medium AND Medium AND y
8= High or Medium AND High or Medium AND n
7= High or Medium AND Low AND y
6= Low AND High AND y
5= Low AND Medium AND y
4= High or Medium AND Low AND n
3= Low AND High or Medium AND n
2= Low AND Low AND y
1= Low AND Low AND n LOW (GREEN)

MEDIUM 
(YELLOW)

HIGH (RED)
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Criticality Scores – Watershed-Wide
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Criticality Scores – Barre City 
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Criticality Scores – Barre Town 
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Criticality Scores – Plainfield 
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Criticality Scores – Berlin 
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Criticality Scores – Williamstown & Northfield



VULNERABILITY
• Watershed and River Corridor Analysis
• 10-year, 50-year, and 100-year floods
• Road or Structure Failure Mode

CRITICALITY
• Road Segments, Bridges, and Culvert
• Transportation Network Disruption Simulations
• Consequences of Failure

• Resiliency App
• Watershed Resiliency Plans
• VTrans Prioritization Updates
• Project Report

RISK

Project Overview Flow Chart
VTrans Transportation and Resilience Planning Project

Mitigation

Next Steps
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Links to TRPT Websites
• Direct link to TRPT

https://roadfloodresilience.vermont.gov/#/map
Link to VTrans TRPT Website
https://vtrans.vermont.gov/planning/transportation-resilience

• Link to statewide Vulnerability, Criticality and Risk Assessment
https://vtrans.vermont.gov/planning/transportation-resilience/statewide



TRPT Tool



RiskRisk

V C R
High 9, 10 5, 6, 7, 8, 9, 10 6, 7, 8, 9, 10
Medium 5, 6, 7, 8 2, 3, 4 2, 3, 4, 5
Low 0, 1, 2, 3, 4 0, 1 0, 1

Risk is equal to the average of Vulnerability and Criticality.



Mitigation Planning
Mitigation Options
 Infrastructure 

Improvements 
(Revised alternatives 
analysis and design 
standards)
 River Management
 Alternative Routes
 Roadway Relocation
 Conservation
 Land Use Regulation



Thank you!
Webster Ave
Barre, VT
1927
Source: VT Historical Society



Contact

Central Vermont Regional Planning Commission
29 Main St Suite 4
Montpelier, VT 05602
Phone: (802) 229-0389

Pam DeAndrea - deAndrea@cvregion.com
Cell: (802) 793-6043


