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Established in 2022 in VDOT’s Environmental Division to balance 
transportation needs with emerging environmental issues through 
stakeholder engagement, strategic planning, and project implementation

Resilience Program
• Vulnerability analysis
• Adaptive design 
• Green infrastructure 

$ PROTECT Formula and 
Discretionary    

   Grant Programs

Land Stewardship Program
• Aquatic organism passage
• Wildlife connectivity
• Pollinator habitat

$ Culvert Aquatic Organism 
Passage Program

$ Wildlife Crossings Pilot 
Program

Decarbonization Program
• Electric vehicle charging
• Public transportation
• Low carbon materials

$ Carbon Reduction Program
$ National Electric Vehicle 

Infrastructure Program



Resilience Drivers
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Hazards and Threats
• Increased temperature
• Sea level rise
• Increased precipitation
• Extreme weather events
• Rockfall & slope failures
Impacts
• Asset deterioration and failure
• Operational, maintenance and emergency 

management challenges
• Shifting migration patterns, habitat, etc.



Resilience Drivers
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Executive Orders Legislation Transportation Planning



DEFINITION OF TRANSPORTATION RESILIENCE
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DEFINITION OF TRANSPORTATION RESILIENCE

Transportation Resilience
Resilience is the capability of a transportation project or 

strategy to anticipate, prepare for, respond to, or 
recover from significant multi hazard threats with 
minimum damage and disruption to the transportation 
network, while preserving and incorporating natural 
and built infrastructure that helps to mitigate these 
threats. 

Planning
Project 

Development  
& Delivery

Maintenance 
& Asset 

Management

Operations & 
Emergency 

Management

Incorporate resilience 
into existing business 
practices



Organizational Support for Resilience
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Office of 
Transportation 
Sustainability 

Secretary of 
Transportation 

& 
Commonwealth 
Transportation 

Board

VDOT

Virginia 
Transportation 

Research 
Council

• Environmental Division
• Location and Design Division
• Materials Division
• Business Integrated Solutions Division
• Structures and Bridge Division
• Infrastructure Investment Division
• Safety, Security and Emergency Management
• Asset Management Division
• Operations Division
• Maintenance Division
• Governance and Legislative Affairs Division
• Virginia Transportation Research Council 
• Transportation and Mobility Planning Division

Chiefs, Deputy Commissioner & Commissioner

Resilience Administrators Committee
• Division Administrators
• District Engineers

Resilience Steering Committee



VDOT Resilience Plan
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Strategy 1: Promote Data Driven Decisions
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Characterizing & Understanding Historical Flood-related Road Closures

Investigation of Recurring Flooding at Existing Inland VDOT Structures

Feasibility and Benefit of Flood Sensors for Traffic Operations and Emergency Management 
Operations

Relationship between Climatic Factors and Rockfall

Development of a Method of Estimating Maximum Flood Elevation Due to Storm Surge

Methodology to Address Impact of Softened Unbound Layers Due to Flooding

Comprehensive Drainage and Material Characterization

Evaluating the Feasibility and Benefit of an Impervious Layer Inclusion Above the Ground Water 
Table 

Assessment of Allowable Headwater Design Criteria for Large Culverts

Streamflow Discharge Projections Considering Climate Change and Application 

Identification and Evaluation of Natural and Nature-Based Solutions

Pilot Application of FloodCast Technology 

Identification and Evaluation of Remote Monitoring for Potential Damage Due to Flood and Seismic 
Events

Maintenance Actions to Increase Resiliency of Bridges and Culverts

Assessing the Moisture Sensitivity or Durability of Full-Depth Reconstruction

Assessment of Flood Damage in Pavements



Strategy 2: Engage and Partner with Stakeholders

• Stakeholder engagement
• Coordination with statewide policy and other local 

and regional efforts in the Commonwealth 
• Coordination and outreach plan completed 

February 2024
• Continued coordination and outreach: internal and 

external
o National working groups
o State agencies
o Metropolitan planning organizations 
o Localities 
o Universities
o Environmental organizations 
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Strategy 3: Identify At-Risk Infrastructure
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Develop a methodology for determining asset vulnerability
• A risk-based methodology that considers exposure, sensitivity, and criticality to 

provide a measure of overall vulnerability 
• Provide a systematic, documented approach for the application of resilience 

strategies to VDOT assets



Methodology
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For a given hazard (flooding/landslide), a vulnerability score is calculated based on three components:

The  ab ility of a  
t ransp ortat ion asse t  or 

sys tem to ad jus t , rep air, or 
flexib ly re sp ond  to 
d amage  caused  b y 

c limate  variab ility or 
ext reme  weathe r.

Whe the r an asse t  is  
located  in an area that  has  

or will exp e rience  d irec t  
e ffec t s  of c limate  

variab ility and  ext reme  
weathe r events . Exp osure  

is  a  p re req uis ite  for 
vulne rab ility.

How an asse t  re sp ond s  to, 
or is  affec ted  b y, exp osure  

to a  c limate  change  
s t re ssor. A highly sens it ive  

asse t  will exp e rience  a  
large  d egree  of imp ac t  if 
the  c limate  varie s  even a  

small amount .

The  d egree  to which a  
sys tem is  suscep t ib le  to, 

or unab le  to cop e  with 
ad ve rse  e ffec t s  of 
c limate  change  or 

ext reme  weathe r events . 

Exp os ure Se ns it ivit y Vulne ra b ilit yAd a p t ive  
Ca p a c it y/ Crit ic a lit y
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!
Is the Asset 

Exposed to a 
Hazard?

Yes

No No Action 
Required

Is the Asset 
Critical?

Yes

Low

Medium

High

Determine 
Vulnerability 

Score

Asset Deemed 
At-Risk. 

Required to 
Consider 

Resilience 
Practices

Choose Resilience 
Practice

Benefit Cost 
Analysis$

No

At-Risk Infrastructure Visualization and Decision Support 
Tool



Virginia Department of Transportation 12

At-Risk Infrastructure Visualization and Decision Support 
Tool

DRAFT



Strategy 4: Identify Resilience Practices
Resilience Practices Being Evaluated Include:
• Adaptive Design Criteria 

o Draft Pavement Section 609, and Draft Geotech Section 3  
o Draft VDOT Drainage Manual Chapter 18
o Structure & Bridge Manual Chapter 33

• Other Physical Enhancement Practices 
o Small Scale Flood Barriers
o Flood Attenuation: Breakwater, Groins, Riverine Veins, Flow Redirection 

Berms
o Stormwater Improvements: Drainage/Storage Capacity, Alternative 

Designs, Newer innovations
o Slope Stabilization: Revetments and Reinforcements

13



Strategy 4: Identify Resilience Practices
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• Operational, Maintenance, and 
Emergency Management
o Enhanced Maintenance Practices 

in Advance of Weather Events
o Maintenance Activities for Identified 

At-Risk Infrastructure
o Early Warning Device Technology
o Equipment Design Considerations 

for ITS and Traffic Operations
o Power redundancy for ITS and 

Traffic Operations Equipment
o Network Redundancy Review
o Identify Mitigation Opportunities

• Other Administrative and Policy 
Practices
o Resilient Procurement
o Enhanced Resilience 

Practices/Betterments
 Resilience Certifications
 Stormwater, Groundwater, 

and Green Infrastructure
 Cool Pavements



Strategy 4c: Natural and Nature Based Solutions
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Nature-based solution

Traditional seawalls: concrete and riprap

Constructed marsh, including fill and planting. 
Can include breakwaters/sills to reduce wave energy

Structural solution



Conceptual Design Alternatives with corresponding benefit cost analysis
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Marsh + Sill
• Attenuates wave energy
• Stabilizes marsh platform
• High ecological benefits
• High upfront costs 

Vegetated Revetment
• Simple materials
• Simple construction
• Low ecological benefits
• Low upfront costs 

Marsh + Breakwater
• Reduces wave height
• Generates pocket beaches
• Moderate ecological benefits
• Moderate upfront costs 

Source: FHWA (2019)Source: FHWA (2019)Source: NCHRP (2005)

Gray Green

Hybrid

Gray Green

Hybrid

Gray Green

Hybrid

Strategy 4c: Natural and Nature Based Solutions



Strategy 5: Feasibility and Cost Effectiveness Methodology 
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• Benefit-Cost Analysis Tool under development



Strategy 6: Incorporate Resilience Needs into Investment 
Processes
• Incorporate resilience needs in current investment processes
• Identify opportunities to incorporate resilience into the Department’s various 

funding programs
• Identify new funding opportunities available for resilience projects and 

initiatives
o Promoting Resilient Operations for Transformative, Efficient, and Cost-

saving Transportation (PROTECT) Program
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FHWA PROTECT Program
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Ensure 
transportation 
resilience to natural 
hazards

$189M allocated for 
Virginia over 5 years 

Voluntary Resilience 
Improvement Plan  

Authorized under 
Infrastructure Investment 

and Jobs Act

Promoting Resilient Operations for Transformative, Efficient, and Cost-Saving Transportation (PROTECT)



USDOT FHWA PROTECT Program
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Promoting Resilient Operations for Transformative, Efficient, and Cost-
Saving Transportation (PROTECT)
• Formula Funding and Discretionary Grants

• Planning Activities, including Resilience Improvement Plan (RIP)
• Resilience Improvements
• Community Resilience & Evacuation Routes
• At-Risk Coastal Infrastructure

• Initial formula funding used for resilience planning, research, and capacity 
building; drainage inventory; evacuation route planning; hardening and 
elevation of vulnerable bridges

• Grant program open to state agencies, metropolitan planning organizations, 
and local governments



Modernizing Operations for Virginia’s 
Evacuation Resilience (MOVER)

Virginia Department of Transportation 21

• VDOT awarded $5.4 million in April 
2024

• Install a weather and traffic monitoring 
system to support operational and 
emergency response to flooding and 
extreme weather events in Virginia's 
Tidewater and Chesapeake region 
(Hampton Roads District, 
Fredericksburg District, Richmond 
District)

• Will serve as a regional pilot to inform 
future statewide monitoring efforts



Next Steps

• Continue pilot projects
• Finalize Adaptive Design Criteria and other resilience practices
• Finalize At-Risk Infrastructure Visualization Tool
• Finalize Cost-Benefit Analysis
• Evaluate incorporation of resilience into funding policies
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Thank you

Chris Berg
Director of Sustainability
Office: 804-786-0650
christopher.berg@VDOT.Virginia.gov

Maria Mutuc, PE
Resilience Program Manager
Office: 804-729-6689
Maria.Mutuc@vdot.virginia.gov

Anna Salzberg, PhD
Resilience Specialist
Office: 804-786-8034
Anna.Salzberg@vdot.virginia.gov

mailto:christopher.berg@VDOT.Virginia.gov
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