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 Refined the list of 929 
potential URMs 

 Cleaned up the potential 
URM list 
 Removed duplicates 

 Geo-located all 929 with 
latitude/longitude 

 Identified three earthquake 
types and severity 

 Developed new Bolts Plus 
fragility curve 

 Separated 929 buildings into 
categories 
 1-2 stories 
 2+ stories 
 Liquefaction zones 
 Historic districts 

 Identified key impacts, costs, 
benefits 

 Established a series of data 
ranges for sensitivity testing 
 Cost ranges for retrofits 
 Cost for money 

 Ran HAZUS model 135 
times to develop results 

 Ran benefit cost of retrofits 
 Ran benefit cost of policy 
 Evaluated potential 

incentives  
 Briefings, task memos, report 

 



 Benioff zone earthquake M6.8 (Nisqually) 

 Subduction zone earthquake M 9.0 

 Seattle Fault M6.7 

Graphics from USGS.  Seattle Fault map from www.sfu.ca  
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 Real Discount Rate: 7.0%
Benefit Period, yrs: 30

Cost/SF Cost ($m) Ben/yr ($m) PV ($m) B:C Ratio
$40 $808.8 $1.09 $13.49 0.017

+ Other 

Economics $0.16 $2.02 0.019 <=
+ Reduced 

Casualties $1.51 $18.71 0.042 <=

Bolts+
Building & 

Contents
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 Retrofit URM 

 Typical: attractive location  

 Demolish URM and build new building 

 Typical: unexceptional building, attractive location 

 Demolish and leave site vacant 

 Typical: building in poor condition, unexceptional 
location 

 Defer action and disregard code 

 Typical: all the above especially when difference 
between URM and second-best option is greatest 

 



 



 



 



 



 



 



 Small palette because of competition from 
other uses and state constitutional limits 

 



 



 Transfer of Development 
Rights(TDRs) 

 Community 
Development Block 
Grants 

 Historic and 
Rehabilitation Federal 
Income Tax Credits 

 Property Tax  Special 
Valuation for Historic 
Properties 

 Multi-family Tax 
Exemption 

 Seismic Retrofit Property 
Tax Exemption 

 Transferable FAR bonus 

 “On-Site” +! FAR bonus 

 Parking requirement 
waivers 

 Expanded allowable uses 

 Early adopted Incentives 

 

 

 



 To be determined 

 


