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Transportation Resilience Planning Tool

The Transportation Resilience Planning Tool (TRPT) is a web-based application that
aims to improve the resilience of Vermont’s road network against flood events by:

1. Assessing vulnerability of roads and structures

2. Determining critical locations on the transportation network

3. Assessing flood risk to roads and structures and determining mitigation strategies

Project partners/architects:
e State of Vermont agencies
e Regional Planning Commissions
* Project Consultants:

e Fitzgerald Environmental, Stone Environmental, Dubois & King, Smart
Mobility, SLR Consulting, UVM

https://vtrans.vermont.qgov/planning/transportation-resilience



https://vtrans.vermont.gov/planning/transportation-resilience

Key Components & Definitions

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

e 1,000 Simulations of Network Disruption
* Failures and Delays

RISK

A 4

Mitigation




Key Components & Definitions

T

Inundation Flooding Submergence of a crossing or low spot in the
Example: Flooding of | Submergence road due to rising floodwaters where road

an Elm Street parking | Ponding closures take place, yet the facility is typically not
lot in Brattleboro damaged or is operating shortly or immediately
along Whetstone after the floodwaters recede.

Brook (Photo courtesy

Town of Brattleboro)

Erosion Undercutting Erosion of the banks, channel bed, road
Example: Washout of | Scour embankment, and structure abutments/footings
U.S. Route 4 in Washout due to high-velocity moving material

Mendon (Photo Downcutting downstream. Undercutting results in high-
courtesy of J. Louisos) impact events such as bank erosion, structure

failure, and road embankment washout that
requires immediate repairs prior to reopening
roads. Widespread road embankment failure can
take weeks to restore.

Deposition Debris buildup | The deposition of sediment or large wood that
Example: Deposition Clogging can clog structures and reduce the space in a
along Route 100 from | Accumulation channel to carry floodwaters. Deposition

Money Brook in typically leads to washout of the road fill near a
Plymouth, VT (Photo structure, bank erosion and channel widening, or
courtesy of M. Tucker) rapid channel relocation (i.e., avulsion).




Key Components & Definitions

* Vulnerability estimated at road embankments, bridges, and culverts.

* Assigned maximum from inundation, erosion, and deposition.

Flood Vulnerability Types
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Key Components & Definitions

Network Criticality Index

> >

Low criticality — Parallel route High criticality — No parallel route
Moderate criticality — Parallel route High criticality — Both routes

yet one is vulnerable vulnerable



Key Definitions: Critical Closeness Accessibility

(Novak and Sullivan, 2014)




Key Components & Definitions

Criticality Scoring and Variables

Key Link in .
.. Combined Score
Network Critical Closeness Locally Important for for Map Disola
Criticality Index Accessibility daily regular function pLIspiay

(High or Medium) (UVM) or for detour*

HIGH (RED)

MEDIUM
(YELLOW)

LOW (GREEN)




Key Components & Definitions

Risk Assessment

Risk is the average of Vulnerability and Criticality scores

Risk Plot
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Key Components & Definitions

Mitigation

Floodplain

= River and Road
Stabilization
= Conveyance of Flood

Flows

" Floodplain
Protection/Relocate
Roads

" |[mprove vegetation

Stabilized bed on the Tweed River (lookihgdownstreat
Killjfigton, Vermont » o N b

Source: Fitzgerald. Emg




Key Components & Definitions

Mitigation

Filter (TRPT Name)

Options (Listed in Order of Presentation) [Definition

Initial River Impact Low (L) None/Low impacts, return to nature
(Initial River Impact) Moderate (M) Moderate intensity and impacts
High (H) High intensity and impacts
Transportation Network Impact  |Low (L) Mone to small footprint change
(Network Impact) Moderate (M) Some changes to network
High (H) Large changes to network such as relocations and ROW issues

Implementation Time Frame

Short-term (5)

Short-term repair to get/keep road open

(Short or Long Term) Long-term (L) Permanent change to setting, > 5>-year implementation time
Project Application Scale Point (P)
(Application Scale) Road segment (RS) Less than 0.5 miles long

River reach (RR)

0.5to 1 mile long

Watershed (W)




TRPT as a Resource

« Highlight vulnerable « Capital programming
Infrastructure « Hazard mitigation planning
* Inform project scoping
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TRPT as a Resource

Mitigation Strategies

» |dentify/prioritize vulnerable River/Road Stabilization Armor riverbanks (riprap) or road
locations, create list of potential embankment
solutions based on “strategies”
outlined in TRPT tool Conveyance of Flood Flows Restore flood benches, floodplains

* Municipal budgeting, grant
licati -f t Floodplain Protection/Relocate ISR el IMES, GXnaRE
applications- Tocus on mos river corridors, buyout flood prone

. Roads .
vulnerable locations. Are there properties
culverts or projects on specific roads
that should be prioritized?

Install bank vegetation
Riparian buffer plantings

Improve Vegetation




Current Status

TRPT Completed Areas — Pilot and
Phase 2 Watersheds
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Lake cicut

Memphremagog /f

Pilot and Phase 2 watersheds covered
20% of state st

Champlain

* Pilot completed April, 2018 %
* Phase 2 completed Sept, 2020
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VERMONT Vermont Transportation Flood Resilience Planning Tool X
Southern
Lake 2 /LV\\\
U Basin List ¥ Search by town, basin, location Q Champlain
Ottauquechee
e ~ Black-CT
| BasinID Basin Name % Complete Date Updated Direct
3 Lake Memphremagog 100% 2/10/22
4 Lamoille 100% 2/9/22
West-Williams
13 Northern Lake Champlain 100% 2/9/22 2asic Saxtons
CT Direct
6 Otter Creek-Little Otter Creek-Lewis Creek 26% 10/25/21
11 Winooski 100% 9/27/21
Deerﬁ'eld_
12 Missisquoi 100% 11/20/20 Connegticuf Rirect™ . Pilot
9 West-Williams-Saxtons-CT Direct 11% 9/22/20 o WaterShed
Phase 2



Links to TRPT Websites

e Directlink 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
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Agency of Transportation

e TRANSPORTATION RESILIENCE PLANNING TOOL
A-ZBrowse
Introduction
About
The Vermont Transpartation Resilience Planning Toel (TRPT} is 2 web-based application that identifies bridges,
Maintenance cubverts, and road e a erable to damage from floods, estimates risk based on the
wvulnerability, and criticality of roadway segments, if it the
X Poliey, Planning & Research factors driving the vulernabiliey:
Vs
Development Review Services The TRPT combines river science, hydraulics ai portation plai s and
Headwaters White Nhetstone Brook North Branch " " developed and tested and s res
o R Long Range Transpartatian Plan 12 The TRET was 2 pildt eadytobes in
River Deerfield River ads ¢ project scoping, eapital hazard state and
Welcome to the Vermont Transportation Flood Resilience Planning Tool. Use this planning tool for: Maps local highways. VTrans, in partnership with Regional Planning Commissions, will add watersheds to the TRPT
prediction of road, bridge, and culvert v sion, and deposition hazards Permitting Services web-application in the future.
criticality - the importan: t to transportation network function and critical facility Policy &Planning Quick Links
i e TRPT Web Application
risk rating - the combination of vulnerability consequences and asset importance Projects & Programs Ao

TRPT User Guide
Statewide Vulnerability Assessment

initial prioritization of mitigation strategies to reduce hazards Access Management

ol is for planning purposes only and findings must be confirmed in the field prior to seeking funding and
initiating design.
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