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Why Vertical Evacuation? 
& 

Why Now? 



Because TODAY, our Estimated Population at Risk in  
Cascadia-related Tsunami Hazard Zones is… 

 Population Counts Washington Oregon Northern 
California Regional Total 

Number of Residents 44,710 22,201 10,344 77,255 

Number of Employees 17,021 14,857 9,389 41,267 
Average Daily State Park 

Visitors 17,029 53,714 2,889 73,632 

Totals 78,760 90,772 22,622 192,154 

Number of  
Visitor Facilities  

Washington Oregon Northern 
California Regional Total 

Number of Public Venues 135 60 67 262 
Number of Dependent-care 

Facilities 149 43 32 224 

Totals 284 103 99 486 

** Numbers compiled from various USGS reports on community exposure to tsunamis 
    (Oregon is based on 2000 data; Washington and California are based on 2010 data) 

*   Assuming there are 100 people at a public venue and 50 people at a dependent-care 
facility, then there are approximately another 37,400 people in tsunami-prone areas. 

N. Wood, 2012 



Because we know it is only a matter of 
time… 

 DISTANT Tsunamis: 
 Events with 2+ hours arrival time from around Pacific Rim 
 Time & capability to issue ‘official’ warnings  
 Much smaller than local tsunamis 
 NOAA Tsunami Warning Centers (TWCs), Dart Buoys provide useful data 
 

 LOCAL Tsunamis: 
 Events with 5-30 min. arrival time & most casualties occur w/in 45 min.  
 Massive tsunamis with large inland penetration possible 
 People must be trained on life-safety protective actions & act 

immediately!  
 TWCs & buoys ineffective for initial life-safety actions 

 

 “The time’s, they are a changin’?” 
 M8+ EQ in the next 50-years:  

 10 – 14 % Northern CSZ (USGS) 
 37 % Southern CSZ (C. Goldfinger) Cascadia  

Subduction  
Zone 



Because, perhaps most 

importantly, for 90-95% of 
coastal populations… Local 
Tsunamis are Survivable.* 
 
 

*Disclaimer: Provided, coastal residents, visitors, schools, etc: 
1. Know the ‘natural warning signs’ 
2. Know what areas are at risk 
3. Know where to escape 
4. Practice evacuations 

 
 
 

  



What about the Other 5-10% 
of Coastal Communities? 

 
  



Current 
Situation: 

Ah ha! 

Local 
Earthquake! 

High ground: 
You CAN’T get 
there from  
here! 

Bummer! 



 

Source: Wood & Schmidtlein  2011 





Project Safe Haven: 
Tsunami Vertical Evacuation in Washington State  

 

www.facebook.com/projectsafehaven 

http://www.facebook.com/projectsafehaven


 



 





• National Earthquake Hazard Reduction Program (NEHRP) 
– NEHRP provides a strategic nation direction and helps marshal sometimes 

disconnected entities in a common direction 
– Without a reauthorization, agencies such as FEMA do not have a line item in their 

budget for these activities.  
– We are seeing the consequences of cash matching requirements…consider in-kind 

to ensure that all states can participate in the program  
 
 
 
 

• Tsunami Warning & Education Act (TWEA) 
– Funding that supports hazard assessment, warning capability, and community-

based preparedness may now be in greater jeopardy simply due to National 
Weather Service reorganization 

The Most Effective Way to a Resilient 
Future is Through NEHRP and TWEA. 



School Layout 



Foundation Design 

 Overturning 
 Buoyancy 
 Hydrodynamic 

 Scour 
 Depth = 12 ft 

 Liquefaction 
 

 



Foundation Design 

50 ft. deep piles 
Grade beams 
Structural slab 



Structural Design 

 Hydrostatic 
 Hydrodynamic 
 Impact 
 Logs 
 Vehicles 

 Progressive 
collapse 

 
 



image courtesy TCF Architecture 

Finished Design 



Finished Design 

image courtesy TCF Architecture 



Finished Design 

image courtesy TCF Architecture 



Long Beach Safe Haven Berm 

• Funded through FEMA Hazard 
Mitigation Grant Program 

• Received Phased Award 
• Currently in 30%Design Phase and 

Detailed Environmental Review 



If you build it, they will come.  





 

Questions? 
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