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Tropical Storm Irene Flood, Aug 2011

Photo courtesy
mansfieldheliflight.com
and Lars Grange

US Route 4

Mendon Brook

Mendon, VT
VT Route 100

Tweed River,

Pittsfield, VT

Beede Brook, 

St Huberts, NY

Photo courtesy
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masterimages.org
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ÅA method to systematically identify road segments, 
bridges, and culverts that are vulnerable to flood 
and erosion damages

ÅA screening tool to pinpoint the most critical 
locations and mitigation options on the 
transportation network

ÅA web-based application to display risk information

Project Goals
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Pilot Watersheds
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Vulnerability: The extent that a transportation 

asset is exposed to a threat from inundation, 

erosion, or deposition.

Criticality: How important is the transportation 

asset and the effect of the disruption to mobility 

due to damage.

Risk: The combination of the probability of 
vulnerability and criticality.

Definitions
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Process Example
Inundation

Other Names:
Flooding
Submergence
Ponding

Flooding of an Elm Street
parking lot in Brattleboro, VT
along Whetstone Brook

(Photo Courtesy Town of
Brattleboro)

Erosion

Other Names:
Undercutting
Scour
Washout
Downcutting

Washout of US Route 4
in Mendon, VT

(Photo Courtesy
of J. Louisos)

Deposition

Other Names:
Debris buildup
Clogging
Accumulation

Deposition along Route 100 
from Money Brook in
Plymouth, VT

(Photo Courtesy of M. Tucker)

Vulnerability
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VROAD EMBANKMENT = MAX(VI,ROAD; VE,ROAD; VD,ROAD)
VBRIDGES = MAX(VI, BRIDGES; VE,BRIDGES; VD,BRIDGES)

VCULVERTS = MAX(VI,CULVERTS; VE,CULVERTS; VD,CULVERTS)
where I = inundation, E = erosion and D = deposition

Vulnerability
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Network Criticality Overview

ÅTravel impacts
ïFailed trips (per day)

ïExcess travel time (hours 
per day)

ïLǎƻƭŀǘŜŘ ŀǊŜŀǎ όΨƛǎƭŀƴŘǎΩύ 
of roads with limited 
network travel

ÅEmergency Services 
Access

ÅLocal importance

Statewide Travel Demand Model
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Vtrans.stone-env.net http://roadfloodresilience.vermont.gov

http://vtrans.stone-env.net/#/map
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VT9 Damage Site 
Marlboro-Brattleboro Town Line
2011
Photo taken by VTrans

TRPT Case Study
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VT9 Damage Site 
Marlboro-Brattleboro Town Line
2011
Photo taken by VTrans

²ƘŜǘǎǘƻƴŜ .Ǌƻƻƪ .ŜǊƳΩ
Brattleboro, VT
2011
Photo by MMI

TRPT Case Study
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ÅPlanning

ÅEmergency and Hazard Mitigation

ÅTransportation Corridor Plans

ÅAsset Management Plan

ÅConservation planning

ÅPlanning for continuity of business and future 
housing 

ÅProject Scoping and Design

ÅInitial site assessment

ÅStarting the design alternatives analysis

ÅBudgeting

ÅProject Selection and Prioritization

TRPT USES
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Next Phase of Work

ÅFour more watersheds

ÅTrain developers 

ÅAssist with data calculations and TRPT 
update

ÅFacilitate future TRPT update by State 
and Regional Planning Commissions
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Questions?
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Backup Slides
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77 miles of dredging 
after Irene (VTDFW)

176 miles of historic 
straightening in the 
same watersheds 
(VTDEC)

2011 1976

LessVulnerability 20% 0%

Same Vulnerability 40% 40%

More Vulnerability 40% 60%

Vermont Flood Recovery

(VTDEC and VTDFW, 2011)
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TRPT Case Study

(Source:  Mansfield Heliflight, 2011)


