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NAS definition 
Individual, community, 
& national resilience 
is the ability to: 
• prepare and plan 

for,  
• absorb,  
• respond to,  
• recover from, and 
• adapt to adverse 

events 
 
 

 
 

 

What is freight resilience? 

Schematic of Preparedness as a Function of Long 
Term Recovery Planning 

Similar Definitions employed by FHWA and FTA 
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Maybe You’ve Noticed… 
WHY SHOULD THE FREIGHT COMMUNITY CARE ABOUT RESILIENCE? 

• Flooding in Houston, TX, May 2015 
• Flooding in Michigan, August 2014 
• Flooding in Colorado, September 2013 
• Superstorm Sandy, October 2012 
• Tropical Storm Lee, September 2011 
• Hurricane Irene, August 2011 
• Heat Wave in Midwest, summer 2011 
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Maybe you’ve noticed… 
Texas and Oklahoma, May 2015 Michigan, August 2014 

Colorado, September 2013 Vermont, August 2011 

Photo sources (clockwise): AP Photo/Brandon Wade, AP Photo/Carlos Osorio, Colorado DOT, VTrans 

WHY SHOULD THE FREIGHT COMMUNITY CARE ABOUT RESILIENCE? 
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Not to mention… 

California wildfires, 2014 

Texas drought, 2011 Washington landslide, March 2014 

Buffalo snow storm, December 2014 

Photo sources (clockwise): USGS, City of Austin, Fox News, necn 

WHY SHOULD THE FREIGHT COMMUNITY CARE ABOUT RESILIENCE? 
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Why should the freight community care about 
resilience? 

• 12/15 extreme precipitation leads to 
widespread flooding across 
Midwest 

• Freight disruption in IL and MO 
• Port, pipeline, and refinery 

closures in TN 
• UP canceled 70 trains in St. 

Louis area  
 

• 12/12 Sandy halted operations in 
NY-NJ 

• Caused hazmat incidents 
• Swept debris in channels 
• Saltwater corroded equipment 
• Power loss delayed recovery 

operations 
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 d 
SECTION TITLE OR FRAMING TEXT GOES HERE 



8 icfi.com | 

 d 
SECTION TITLE OR FRAMING TEXT GOES HERE 
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Number of Events 
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Selected Implications for Freight Systems 

 Extreme Weather Impacts 

Flooding / Heavy 
Downpours 

• Washouts 
• Disruption of  freight services 
• Risk of hazardous cargo accidents 

Tropical Cyclones • Hazardous conditions 
• Infrastructure Damage 
• Debris fields 
• Saltwater intrusion/Equipment failure 

Wildfires • Service interruptions 
• Damaged infrastructure 

Winter Storms • Hazardous conditions 
• Disruption of  freight services 

Extreme Heat • Asphalt deterioration, equipment failure 
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• Disruptions have had significant economic impacts on the 
freight services and producer industries 

• Diversions can potentially overwhelm highway and rail 
systems and can cause community impacts  

• Disruptions in freight also results in consumer impacts and 
economic losses throughout the country. 

Why should the freight community care about resilience? 
Cascading impacts 
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Why should the freight community care about resilience? 
Many sources of possible disruptions 

Extreme weather, current and future     
storms  intense precipitation 

 extreme heat wildfires 
high winds 

Geophysical 
earthquakes tsunamis 

volcanoes landslides 

Human activity 
accidents terrorism 

communications failures economic failure 
cyber attacks 
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Why should the freight community care about resilience? 
Requirements are growing in multiple areas  

• Executive Order 13677 --- Climate-
Resilient International Development 
(Sept. 2014) 

• Executive Order 13690 --- 
Establishing a Federal Flood Risk 
Management Standard (Jan. 2015) 

• Amends E.O. 11988 (1977) 
• FEMA Implementing Guidance 

(Oct. 2015) 
• Draft CEQ Guidance Dec. 2014 

• Good practice as part of 
project development and 
planning to insure robust 
service over project life 
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• Growing network complexity 
• Multiple stakeholders and institutional challenges 
• Competition and proprietary interests 

 
 

What are the special challenges to freight resilience? 
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What are the special challenges to freight resilience? 

• Uneven communication 
• Inadequate understanding of supply chain risks 
• Inadequate analytic approaches 
• Limited institutional capacity 

                   
 

Figure 4: Originating Tennessee River Traffic Passing through Kentucky Lock 
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• Development and application of a risk analysis 
framework 
– Risk = Probability x Consequence 
– Probabilities of damage 
– Consequences 

 
 

What are the challenges to freight resilience? 
Key analytical challenges 

• How to assess 
vulnerability and 
risk 
– Current and Future 

• How to prioritize 
risks? 

Consequence 

Pr
ob

ab
ili

ty
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• How can we plan for resilience in a comprehensive way? 
– Capital investment 
– O & M changes (and budgets) 
– Planning 
– Gray and green infrastructure 

• What are the best resilience improvements to make? 
– How operationally effective? 
– How cost-effective? 
– Is it feasible (politically and operationally)? 
– Secondary costs and benefits 

What are the challenges to freight resilience? 
Key analytical challenges 
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• Improve institutional 
coordination and build social 
capital 
– Raise awareness 
– Need for leadership 

• Develop and adapt analytical 
approaches to supply chains 
– Multi-hazard framework 
– Risk analysis 
– Resilience planning 
– Strategy evaluation and 

implementation 

• Policy approaches and 
investment 

What can be done to improve freight resilience? 

Institutional 
Coordination and 

Leadership 

Analysis and 
Action 

 
 
 

Policy 
Development 
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What can be done to improve freight resilience? 
Improve institutional coordination and leadership 

• Better understand stakeholder 
roles and responsibilities 
 

• Raise awareness of supply chain 
implications 
 

• Enhance communications and 
coordination 
 

• Build trust and social capital 
 

• Identify leaders and build 
leadership 

• Freight Advisory Councils 
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What can be done to improve freight resilience? 
Develop and adapt analytical approaches 

Freight assets vulnerable to 
seismic risk (courtesy Vanderbilt 
University) 

 U.S. DOT Vulnerability 
Scoring Assessment Tool 

(VAST) 

World Bank Climate and 
Disaster Risk Screening for 

Transport Sector 
 

Road Vulnerability from Extreme Rainfall  
(courtesy Vanderbilt University) 
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• Build social capital among stakeholders 
• Better understand national, regional, and local supply chains 

– Diversion potential 

• Identify critical cargo differences 
• Assess enterprise risks 

– Temporal differences and spatial differences 

• Plan for resilience comprehensively 
• Invest strategically 

 
 

What can be done to improve freight resilience? 
Key Next Steps 
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Thank you! 
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