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To Keep Commerce Flowing, We Need 
InfrastructureInfrastructure 



Cascadia Subduction EarthquakeCascadia Subduction Earthquake



Cascadia Subduction Zone Earthquakes
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Cascadia Earthquake Hazards and Risk Cascadia Earthquake Hazards and Risk qq



Cascadia Subduction Earthquake
 Strong Ground Shaking (M9 w/ 2 ‐ 4 min shaking)

q



Multnomah County Facilities
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March 25,1993 Scotts Mills Spring Break 
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Lifeline Interdependencies
Interdependencies will make disaster recovery much more difficult. The 
earthquake will damage all systems at the same time.

TTo restore 
water service, 
you need 
electricity

To restore electric 
service, you need 

d
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to reopen  roads

T f lTo restore fuel 
supplies you need 
electricity

To reopen roads, 
you need to 
restore fuel 
supplies 





Lifeline Co‐location



Shift From Life‐Safety to Resilience

 Resilience: Save lives, Reduce Losses, Speed Recovery, 
& Rebuild Better

 Direct Economic Loss vs Indirect Economic Loss
S i bili i h ili i O i bl Sustainability without Resilience is NOT sustainable!

 Resilience enhances sustainability



Relationship Between
S t i bilit d Di t R iliSustainability and Disaster Resilience

QuickTime™ and a
decompressordecompressor

are needed to see this picture.

OSSPAC
Source: Public Entity Research workgroup





The Oregon Resilience Plan
50‐year Comprehensive Plan

 Cascadia Earthquake Scenario Cascadia Earthquake Scenario
Business/Workforce Continuity
Coastal Communities
Critical & Essential BuildingsCritical & Essential Buildings
Transportation
Energy 
Information and Communication
Water & Wastewater 

 Save Lives, protect our economy, and preserve our communities;
169 Expert Volunteers;169 Expert Volunteers;
$ Millions in donation of professional services over a year



Four Zones

/I‐5 corridor



Key Findingsy g
• Oregon is far from resilient to the impact of a great Cascadia 

earthquake todayearthquake today
• Casualties (a few thousand to more than 10,000)
• Economic Loss  (at least 20% state GDP)
• More than one million truck loads of debris

• Liquid Fuel vulnerabilityq y



Key Findingsy g
• Business can only tolerate two to four weeks of 
disruption of essential servicesdisruption of essential services 

Si ifi t ili• Significant resilience gap 

Northridge, 1994Toppled Radio Towers in Loma Prieta, 1989



Current Resilience Gap
• Business can only tolerate two to four weeks of disruption 

of essential services 



Expected Building Performance
•Falls short in almost every category
•Business can tolerate 2 to 4 week recovery

Critical Building Category Zone Estimated Average RecoveryCritical Building Category Zone Estimated Average Recovery 
Time

Healthcare Facilities Valley 18 months

Police and Fire Stations Valley 2 to 4 months

Emergency Operations Centers Valley 4 months

Schools Valley 18 monthsy

Housing Valley 3 days**

Emergency Shelter Valley 18 month 

Retail and Banking Valley 1 month

** Underestimates recovery for older construction



METRO Bridges Preliminary Assessment

? ?

?

Potential 
Collapse

Extensive 
Damage

Moderate 
Damage



Columbia River Ports



Nature of the 
h ?Northwest?





Can we achieve resilience for M9? 
• YES

• Chile  (2010 M8.8 Maule Earthquake)
• 90% communication services within two weeks
• 95% power supply within two weeks
• Re‐start commercial flights in ten days

• Japan  (2011 M9.0 Tohoku Earthquake)
• 90% power supply in ten days
• 90% telephone lines in two weeks



Overarching Recommendations
• Establish a State Resilience Office to provide leadership, resources, 

advocacy and expertise in implementing statewide resilience

g

advocacy, and expertise in implementing statewide resilience 
plans

• Undertake comprehensive seismic assessments of the key 
structures and systems that underpin Oregon’s economy;



Overarching Recommendations
• Launch a sustained program of capital improvement in Oregon’s 

public structures;

g

public structures;

• Craft a package of incentives to engage Oregon’s private sector to 
advance seismic resilience;

• Update Oregon’s public policies



Recovery 
Planning = Vision

Minamisanriku



Capacity for Response and Recovery?

MinamisanrikuMinamisanriku



Minamisanriku – Relocation to Higher Ground
Two Levels of Tsunami Protection: 100 yr (seawalls) and 1000 yr (elevation)

Before SeaEntire CityForested Hills

Future SeaIndust/CommHousing/Tourism/Gov

Hazard Zone A: 1000 Year Tsunami
B: 100 Year Tsunami

31



Source: Dr. Michio Ubaure, Tohoku Univesity姥浦道生



Minamisanriku – Recovery Plan 



Minamisanriku Recovery Vision



How to Implement it?p



Recommendations for Multnomah 
County

• Conduct comprehensive assessment of your bridges and buildings 
(as part of statewide assessment);

County 

(as part of statewide assessment);
• Perform gap analysis of your facilities based on (1) your role and 

responsibility for post‐event response and recovery and (2) your 
bl ff ( l bl l )obligation to your staff and your customers (vulnerable population); 

• Pinpoint sources of the gap: internal versus external factors;
• Develop strategies to close the resilience gap through• Develop strategies to close the resilience gap through  

• Phased/prioritized approaches to retrofit/redesign your critical asset;
• Enhance design/maintenance standards based on criticality;
• Work with state agencies, regional and local governments, your 

service contractors, and providers of critical utilities (such as fuel, 
power telecommunication and water/wastewater)power, telecommunication, and water/wastewater)





“When I studied areas 
that had been hard‐hit by 
earthquakes in Chileearthquakes in Chile, 
New Zealand and Japan, 
it became apparent that 
money spent to preparemoney spent to preparemoney spent to prepare money spent to prepare 
for and minimize damage for and minimize damage 
from the earthquake was from the earthquake was 
h lh l ff iff i ”hugely costhugely cost‐‐effectiveeffective,” 
Ashford said. 

“ One utility company inOne utility company in 
New Zealand said they 
saved about $10 for saved about $10 for 
every $1 they had spentevery $1 they had spentevery $1 they had spent every $1 they had spent 
in retrofitting and in retrofitting and 
rebuilding their rebuilding their 
ff ”infrastructureinfrastructure..” 

Prof. Scott Ashford, OSU



Looking Ahead
• Propose to work with Oregon’s Legislative Assembly to keep the 50‐

year goal in view 

• Community‐level Planning

• Joint regional planning with Washington State

• Civic infrastructure

• Human Resilience



Th k YThank You
if you have any questions, please contact us:

Kent Yu
k nt @seftcons lting cokentyu@seftconsulting.com

(503)702‐2065
&& 

Jay Wilson
jaywilson@clackamas.us

503‐723‐4848


