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Boatlift: An Untold Story of 9/11 Resilience

https://youtu.be/18lsxFcDrjo



Resilience is the ability to prepare for and adapt to 
changing conditions and withstand and recover rapidly 

from disruptions. Resilience includes the ability to 
withstand and recover from deliberate attacks, 

accidents, or naturally occurring threats or incidents. 

— U.S. Presidential Policy Directive 21 (2013)



A hyper-connected 
world translates into 

a greater risk of 
cascading failures



5Understanding the Interdependency Challenge

National Aeronautics and Space Administration. NASA Science News. Severe Space Weather – Social and Economic Impacts. June 2009 at 

http://science.nasa.gov/

science-news/science-at-nasa/2009/21jan_severespaceweather/

http://science.nasa.gov/science-news/science-at-nasa/2009/21jan_severespaceweather/


RIGHT: Hurricane Florence, 

September 12, International 

Space Station

BELOW: Wind speed & streamlines 

highlighting six active tropical cyclones on 

September 12 (Earth.nullschool.net/ 

Washington Post)

Turbulence has 
become the hallmark 
of the 21st Century.

The World Bank estimates 
$300b - $500b in annual 

worldwide economic losses 



• Hyperconnectivity compounds the consequences of 
disruptions

• While connections often bring benefits, they also 
create dependencies and interdependencies. 

• What used to be local shocks are increasingly likely 
to have far-reaching and costly consequences.

Sources: Forbes, Gartner, SAP. / https://informationisbeautiful.net/visualizations/the-internet-of-things-a-primer/



“Isaac’s Storm” – 1900 Galveston Hurricane

• Deadliest natural disaster in U.S. history
• Cat 4 hurricane struck Galveston, TX on 9 

Sep 1900
• Estimated 8,000 dead 
• Every house in the city sustained 

damage, with at least 3,600 destroyed
• Because of the destruction of the bridges 

to the mainland and the telegraph lines, 
no word of the city's destruction was able 
to reach the mainland.



Learning 
from 
Superstorm 
Sandy

Superstorm Sandy on October 29, 2012
Source: NASA



October 2012

Superstorm Sandy’s Impact on Metro NY-NJ Liquid Fuels Distribution



Superstorm Sandy’s Impact on 
Metro NY/NJ Liquid Fuels Distribution

Source: National Geographic, Nov. 2015
http://www.eia.gov/special/disruptions/hurricane/sandy/petroleum_terminal_survey.cfm

SUPPLY (42m gallons of petroleum products per day):

Port closure during and following 
the storm halted all maritime 
shipments (60+%)

Bayway Refinery and Hess Port 
Reading Refinery disabled due to 
damage and power outages (20%)

Colonial Pipeline stopped deliveries 
to northern NJ due to damage and 
power outages, slowing entire 
pipeline back to Gulf Coast (15%)

http://www.eia.gov/special/disruptions/hurricane/sandy/petroleum_terminal_survey.cfm






Aug 12, 2015 Port of Tianjin Container Storage Station Explosion 
- $9b business disruption cost due to impact on supply chains



(Oregon Department of  Geology and Mineral Industries)

Cascadia Earthquake Scenario



Cascading Effects to the CEI Hub

.

Oregon Dept. of Geology and Mineral Industries – Yumei Wang, Steven Bartlett, Scott Miles

The CEI Hub is located on a 6 mile stretch of land on the Willamette River

Liquid fuel, natural 
gas, and electricity 

infrastructure are co-
located in this area, 

much of it on 
liquefiable soil

90% of Oregon’s fuel 
is stored in or passes 

through the hub, 
delivered by the 

Olympic pipeline and 
barges

In this scenario, a 
partial collapse of 

the St. John’s Bridge 
would block marine 
access to terminals

Damage to 
counterweights on 

the Burlington 
Northern Rail Bridge 
would prevent fuel by 

rail to the hub



Airports
Portland International Airport is expected to be a key staging area for personnel and supplies

The airport’s runways are built on 
liquefiable soil. In this scenario runways 
repairs could take 5 months, while a full 

rebuild has an estimated 10 month duration

Damage to Co-located rail and marine 
infrastructure would prevent supplies from 

moving in an out of staging grounds



The I-5 Corridor
The magnitude 9.0 CSZ scenario posits that roads and bridges along the I-5 corridor will be rendered impassible

Emergency supply 
routes that have 

identified the I-5 as a 
lifeline route will need 

to find alternate 
access to critical 

facilities

Repair crews and 
replacement 

equipment may lack 
access to damaged 

infrastructure

Coast Communities 
between Puget Sound 
and Oregon will face 

near isolation

700 tanker trucks per 
day are estimated to 
be needed to replace 

pipeline fuel to Oregon



Communities, companies, and countries need to focus on 
building resilience as a way to not just survive, but to thrive in the 

face of growing turbulence. 
People and companies that have a choice will chose to live and 

invest in those communities and enterprises that are resilient, and 
gravitate / run away from those that are not.

Resilience as a  Competitive Advantage



Inadequate designs
for embedding resilience 

into systems at 
multiple levels

Pervasive economic 
disincentives

for investing in resilience

Inadequate 
governance 
frameworks

and policy guidance to 
foster resilience

A lack of adequate training
and education to support the 

development and implementation 
of tools, applications, processes 

and policies

Risk Illiteracy
and a pervasive lack of 

understanding of 
interdependent systems

Building the Resilient City Requires
Overcoming 5 Critical Barriers



Putting Resilience 
into Practice
Resilience measures need 
to be incorporated into 
managing disruptive risk for 
the expected life-cycle of 
infrastructure / systems:
• Prior to a shock
• Responding to a shock
• Recovering from a shock
• Adapting to a shock

Resilience
Cycle

Adapted from  “Resilience Cycle” by Stefan Hiermaier, Director, Fraunhofer EMI



“Baking Resilience In”
Ruimte voor de Rivier / Room for the River
• Blending development priorities with 

resilience imperatives
• Adapting codes and incentives to support 

innovative resilience designs
• Teaming urban planners and regional 

developers with emergency managers

Lowering the flood plain

Deepening the summer bed

Removing obstacles

Depoldering

"After 800 years of building dikes, we've 
been making them higher and higher. But 
if something goes wrong, the damage will 
be greater…We need to remain flexible in 

adapting to climate change, so now we try 
to remove the bottlenecks" 

-Gert-Jan Meulepas, project manager at Royal Haskoning, an 
engineering and environmental consultancy that developed the project



Forecasting infrastructure investment needs and gaps

The Global Infrastructure Outlook

https://outlook.gihub.org/


Leverage Opportunity Zones

2017 Tax Cut and Jobs Act 
authorized governors in all 50 
states and territories to identify 
“Qualified Opportunity Zones” for 
investments that receive 
considerable tax advantages.
• Estimated $6.1 trillion in unrealized 

equity capital in the U.S.
• 8,762 Opportunity Zones in low-

income communities
• No upper limit on investable dollars

GRI’s Resilience Assessment System can be used 
nationally to allow state and local officials to understand 

what they need to do, get a good return on their 
investment and know that it contributes to resilience



Leveraging academia to bolster resilience

• 1,220 college and university 
campuses / branches located in 
OpZones

• Universities as large local enterprises
• Universities as community leaders for 

social good
• Universities as trusted conveners
• Universities as experts
• Universities as sources of continuity 



• Resilience requires a deeper understanding 
of hazards and risks at the community and 
regional levels.

• We need to “bake-in” resilience into critical 
systems and functions.

• There are new opportunities for leveraging 
private capital in making major resilience 
investments.

• Resilience is increasingly a 
competitiveness issue: People will chose 
to invest and live in communities / regions 
that are resilient and gravitate away from 
those that are not.

Conclusions
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