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Com
m
unity/	
  

Stakeholder	
  
Engagem

ent	
  

Core Activities to Develop and Implement a  
Community Resilience Plan 

●  Form	
  a	
  Planning/Advocacy	
  Team	
  
●  Conduct	
  Inventories	
  and	
  Assessments	
  

	
  

●  Plan	
  Development	
  and	
  Adop3on	
  
–  Establish	
  Resilience	
  Goals	
  	
  

and	
  Objec3ves	
  

–  Develop	
  Resilience	
  Strategies	
  

●  Plan	
  Adop3on	
  
●  Plan	
  Implementa3on	
  

–  Policy	
  Formula3on	
  and	
  Adop3on	
  
–  Sustained	
  Financing	
  and	
  Leadership	
  

(NIST 2015) 
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Collaborative Planning: 
Unified New Orleans Plan  
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M7.9 San Andreas Earthquake Scenario (2006) 

●  Fire	
  -­‐	
  Plus	
  5%	
  -­‐	
  15%	
  
●  Lifelines	
  -­‐	
  Plus	
  5%	
  -­‐	
  15%	
  
●  Total	
  Loss:	
  $150	
  billion	
  

County Loss Ratio
Alameda 7.4%
San Francisco 25.9%
San Mateo 24.6%
Santa Clara 11.9%
Other Counties 2.7%
All 19 Counties 9.0%

Direct Economic Building Loss due 
Ground Shaking/Failure (M7.9)

Kircher & Associates Consulting Engineers 

Total Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building Economic
Loss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion Dollars
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Ratio (M7.9)
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2006  2007  2008  2009  2010  2011  2012  2013  2014  2015 

Total Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building EconomicTotal Building Economic
Loss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion DollarsLoss = 122 Billion Dollars
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% Economic Loss
Ratio (M7.9)

Greater than 30
20 to 30
10 to 20
5 to 10
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‘06 Scenario 

Reinvigoration of CAPSS 
(2008) 

ESIP Workplan (2012)  

Earthquake “czar” (2012)   CRO (2014) 
Launch of City/County  
Disaster Recovery and 
Resilience Initiative (2008)  

100 Resilient 
Cities and 

Soft-story Retrofit  
Program (2013) 

Launched (2009) 

SPUR “Resilient City Initiative (2007) Lifeline Interdependency 
Study (2014) 
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San Francisco Lifeline Interdependency Study 
Approach (Agreed to in August 2011) 
(Modeled after Chang et al (Vancouver) and Porter et al (Southern California)) 

Additional Rounds of Panel Review 
Review interview summaries 
Review interim reports made at prior Lifelines 

Council meeting 
Review final study report  

Develop Action Agenda and  
Lifeline Council Work Program 

M7.9 San Andreas Earthquake 
Scenario 
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Infrastructure Panel(s) by Sector 
Present scenario and lifeline damage 

inputs 
Describe system construction 
Describe past seismic performance 
Describe expected damage/ performance 

for scenario 
Describe restoration and interdependency 

expectations for the scenario 
Summarize findings of prior panels or 

relevant studies 
Amend restoration and interdependency 

expectations for the scenario 
Make mitigation recommendations 

Enhanced Earthquake Scenario for 
Lifeline Performance 
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Potential Lifeline System Impacts/Damage in San 
Francisco from Scenario M7.9 San Andreas EQ 

Impacts/Damages 

Regional Roads 
City Streets 
Electric Power 
Natural Gas 
Telecom 
Water 
Auxiliary Water 
Wastewater 
Transit 
Port 
Airport 
Fuel 

Severe damage across major parts of the system or to 
critical facilities that would significantly affect system 
functioning 

Moderate damage across portions of the system or 
critical facilities that would have some moderate effect on 
system functioning 

Limited damage to the system or critical facilities that 
would have limited effect on system functioning 
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Potential Lifeline System Restoration Issues 
following a Scenario M7.9 San Andreas EQ 

Impacts/Damages Restoration 

Regional Roads Regional Roads 
City Streets City Streets 
Electric Power Electric Power 
Natural Gas Natural Gas 
Telecom Telecom 
Water Water 
Auxiliary Water Auxiliary Water 
Wastewater Wastewater 
Transit Transit 
Port Port 
Airport Airport 
Fuel Fuel 

Severe service disruption across major parts of the 
system or to critical facilities that significantly affect 
system functioning 

Moderate service disruption across portions of the 
system or critical facilities that would have some effect 
on system functioning 

Limited service disruption to the system or critical 
facilities that would have limited effect on system 
functioning 
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System Restoration Estimates for a Scenario 
M7.9 San Andreas Earthquake  

Not included:  
• Regional roads 
• Citywide water 

distribution 
• Auxiliary water 

supply system 
• Port and seawall 
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(Beyond                                    ) 
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Lifeline Interdependencies 
Table	
  5.	
  Lifeline	
  System	
  Interdependencies	
  Following	
  a	
  SCENARIO	
  M7.9	
  EARTHQUAKE	
  ON	
  THE	
  SAN	
  ANDREAS	
  FAULT	
  
	
  
	
  
	
   Regional	
  

Roads	
  
City	
  
Streets	
  

Electric	
  
Power	
  

Natural	
  
Gas	
  	
  

Telecom	
   Water	
  	
   Auxiliary	
  
Water	
  	
  

Waste-­‐
water	
  

Transit	
   Port	
   Airport	
   Fuel	
  

Regional	
  
Roads	
  

General	
  	
   Restoration	
  
Substitute	
  

Restoration	
   Restoration	
   Restoration	
   Restoration	
   	
   Restoration	
   Substitute	
   	
   Restoration	
   Restoration	
  

City	
  
Streets	
  

Substitute,	
  
Restoration	
  

General	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Substitute,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

	
   Restoration	
  

Electric	
  
Power	
  

Restoration	
   Collocation,	
  
Restoration	
  

General	
   	
   Restoration	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

	
   Collocation	
   Restoration	
   Restoration	
  

Natural	
  
Gas	
  	
  

Restoration	
   Functional,	
  
Collocation,	
  
Restoration	
  

Substitute	
   General	
  	
   Restoration	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

	
   Collocation	
   Restoration	
   Restoration	
  

Telecom	
   Restoration	
   Collocation,	
  
Restoration	
  

Functional,	
  
Restoration	
  

Restoration	
   General	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

	
   	
   Restoration	
   Restoration	
  

Water	
  	
   Restoration	
   Restoration	
   Restoration	
   	
   Restoration	
   General	
   	
   	
   	
   Collocation	
   	
   Restoration	
  

Auxiliary	
  
Water	
  

Restoration	
   Functional,	
  
Restoration	
  

Restoration	
   	
   Restoration	
   Functional,	
  
Restoration	
  

General	
   	
   	
   Collocation,	
  
Restoration	
  

	
   Restoration	
  

Waste-­‐
water	
  

Restoration	
   Collocation,	
  
Restoration	
  

Functional,	
  
Restoration	
  

	
   Restoration	
   Functional,	
  
Restoration	
  

	
   General	
   	
   Collocation,	
  
Restoration	
  

	
   Restoration	
  

Transit	
   Substitute,	
  
Restoration	
  

Functional,	
  
Substitute,	
  
Collocation,	
  
Restoration	
  

Functional,	
  
Restoration	
  

	
   Restoration	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation,	
  
General	
  

Collocation,	
  
Restoration	
  

	
   Functional,	
  
Restoration	
  

Port	
  
	
  

Restoration	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

	
   Collocation,	
  
Restoration	
  

Collocation,	
  
Restoration	
  

Collocation	
   Collocation	
   Collocation	
   General	
   	
   Restoration	
  

Airport	
  
	
  

Restoration	
   	
   Restoration	
   	
   Restoration	
   Restoration	
   	
   Restoration	
   Collocation,	
  
Restoration	
  

	
   General	
   Functional,	
  
Restoration	
  

Fuel	
  
	
  

Restoration	
   Restoration	
   Functional,	
  
Restoration	
  

	
   Restoration	
   Restoration	
   	
   	
   	
   Restoration	
   Restoration	
   General	
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The	
  overall	
  interaction	
  and	
  dependency	
  on	
  a	
  particular	
  system	
  (read	
  down	
  each	
  column)	
  
	
  

Functional/cascading interdependencies 

Significant interaction and dependency on this lifeline system 
for service delivery and restoration efforts 

Moderate interaction and dependency on this lifeline system 
for service delivery and restoration efforts 

Limited interaction and dependency on this lifeline system for 
service delivery and restoration efforts 
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Combined Effects of Damage and Service Disruption  
that May Cause Delays and Interdependencies  
in a Scenario M7.9 San Andreas Earthquake 

Legend 
 

 Color for overall 
level of system 
disruption and 
restoration delays 
(red- severe, yellow-
moderate, or green-
slight) 

 Lines point to the 
system dependency 
and a heavy or light 
width illustrates the 
level of dependency  

 

Electric 
Power 

Roads 
(regional + 

local) 
Natural 

Gas 

Water 
(regional, local, 

AWSS) 

Telecom 

Fuel 

Public 
Transit 

Waste-
water 

Port 
(Seawall) 

Airport 
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CCSF Lifelines Council 5-year Work Program 
(launched in 2014)  

●  More	
  Detailed	
  and	
  Coordinated	
  
Study	
  (Choke	
  Points)	
  
Port	
  of	
  San	
  Francisco	
  seawall,	
  
Financial	
  district/Market	
  Street	
  
corridor,	
  and	
  	
  
Mission	
  Creek/Southeast	
  city	
  

●  Coordinated	
  Mi@ga@on	
  Efforts	
  
Priori3ze	
  mi3ga3on	
  projects	
  for	
  CCSF	
  
capital	
  planning	
  and	
  funding,	
  and	
  
private	
  sector;	
  advocate	
  as	
  needed	
  
Common	
  resilience	
  (level	
  of	
  service)	
  
and	
  restora3on	
  standards;	
  common	
  
standards/plan	
  for	
  “smart”	
  system	
  
monitoring	
  and	
  communica3ons	
  

●  Coordinated	
  Planning/	
  Preparedness	
  
Interdependency	
  tabletop	
  exercises;	
  
training	
  on	
  u3lity	
  repair/restora3on	
  
financing	
  and	
  federal	
  regula3ons;	
  mutual	
  
aid	
  agreements;	
  	
  
Enhanced	
  telecommunica3ons	
  and	
  back-­‐
up;	
  fuel	
  supply;	
  emergency	
  
communica3ons	
  and	
  priority	
  seYng	
  
among	
  operators	
  
Access,	
  temporary	
  staging	
  and	
  equipment	
  
storage	
  	
  and	
  basic	
  services/shelter/
security	
  for	
  u3lity	
  inspectors	
  and	
  repair	
  
personnel	
  
Public	
  emergency	
  drinking	
  water	
  and	
  
sanita3on	
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Qualitative Assessment of  
CA Earthquake Early Warning 
System (PEER 2016) 
●  Develop	
  CA	
  EEWS	
  Brief	
  (CA	
  system	
  

overview;	
  summary	
  of	
  other	
  systems)	
  

●  Develop	
  Interview	
  Ques3onnaire	
  (value,	
  
poten3al	
  risks,	
  specific	
  applica3ons,	
  and	
  
considera3on	
  of	
  other	
  sector	
  input)	
  

●  Conduct	
  Structured	
  Series	
  of	
  Interviews	
  
(14	
  lifeline,	
  social-­‐serving,	
  and	
  economic	
  
serving	
  sectors)	
  

●  Prepare	
  Assessment	
  Report	
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M6.0 South Napa Earthquake, August 24, 2014 
Findings and Recommendations  
(PEER project for CA Seismic Safety Commission, 2015-2016) 
 

●  Synthesize	
  and	
  analyze	
  post-­‐earthquake	
  
studies,	
  a_er-­‐ac3on	
  reports,	
  and	
  popular	
  
media	
  

●  Consider	
  key	
  lessons	
  from	
  other	
  recent	
  
earthquakes	
  and	
  scien3fic,	
  engineering	
  and	
  
technological	
  advances	
  	
  

●  Interview	
  key	
  federal,	
  state,	
  local,	
  and	
  
private/non-­‐profit	
  sector	
  stakeholders	
  

●  Iden3fy	
  priority	
  findings	
  and	
  recommended	
  
ac3ons	
  (Geosciences,	
  Infrastructure,	
  
Structures,	
  People	
  and	
  Businesses,	
  
Government	
  and	
  Other	
  Ins3tu3ons)	
  to	
  be	
  
considered	
  by	
  the	
  Commission	
  in	
  advance	
  
of	
  the	
  next	
  damaging	
  earthquake	
  in	
  CA	
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Types of Resilience Concepts 
 

(Source: Laurie Johnson 2011) 
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Time	
  
Disaster	
  

Re
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Response	
  Preparedness	
   Restora3on	
  
Replacement	
  	
  
Reconstruc3on	
  

Redevelopment	
  
Reconstruc3on	
  

Engineering	
  Resilience	
  	
  
(Robustness:	
  Enhanced	
  resistance	
  in	
  new	
  

construc3on,	
  with	
  retrofits	
  and	
  
protec3ve	
  structures)	
  

	
  	
  	
  	
  	
  Adap@ve	
  Resilience	
  	
  
(Redundancy:	
  Subs3tu3ons	
  
under	
  stress,	
  alternate	
  

op3ons,	
  opera3onal	
  focus)	
  

Transforma@ve	
  Resilience	
  	
  
	
  	
  	
  	
  	
  	
  (Resourcefulness:	
  Learning	
  innova3on,	
  networked	
  
adap3ve	
  capaci3es,	
  physical	
  and	
  func3onal	
  altera3ons)	
  



	
   	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  Laurie	
  Johnson	
  PhD	
  AICP	
  	
  Consul3ng	
  |	
  Research 

“Holistic” Community Resilience Model 
 People, 

Livelihoods 

Governance and 
Community 
Institutions 

Economy, Networks and 
Supply Chains 

Structures, Infrastructure, and 
Built Environment 

Environmental, Ecology, and Physical 
Environment  

(Source: Laurie Johnson 2011) 

	
  

Thank	
  you!	
  
Email:	
  laurie@lauriejohnsonconsul3ng.com	
  


