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Presentation Overview
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• Overview of seismic planning work

• Current-state findings: Damage and 
restoration estimates 

• Level of Service discussion: policy & 
implications

• Key work ahead



3

DOCUMENT DRIVER

1996
Seismic Assessment

Post Northridge Earthquake

2003
Vulnerability Assessment

Bioterrorism Preparedness and Response Act of 2002
(Post 9/11 – Malevolent Threats only)

2015
All Hazards Vulnerability 
Assessment

Proactive, with all-hazards perspective

2016-2018
Phase 1 & 2 Forum
Resilience Plans

Proactive Regional Resilience Planning

2019-2020
New All Hazards 
Vulnerability Assessment 
requirement

America’s Water Infrastructure Act (AWIA) of 2018
(New all hazards vulnerability assessment requirement)

Modern Resilience Planning
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2015 All-Hazards Vulnerability Assessment

• Malevolent Threats 
– Diversion/Theft
– Product 

contamination 
– Process Sabotage
– Human Error
– Aircraft / Marine / 

Automobile Attack
– Assailant

• Natural Hazards
– Earthquake
– Flood
– Ice Storm/ Snow
– Wildfire / Plant Fire
– Lahar
– Volcano
– Drought
– Tsunami

• Proximity Threat
– Rail
– Other Targets

• Dependency Threat
– Loss of Utilities
– Loss of Suppliers
– Loss of Employees



2015 All-Hazards Vulnerability Assessment
Major risk categories

Total Seismic 
Risk 
57%

Total Natural Hazard 
(Excluding Seismic)

34%

Total 
Malevolent 

Risk 
7%

Total 
Dependency 

2%

Total Accidental
<1%



Water Supply Forum Resiliency Project
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Preparing for Water Supply Disruption

EARTHQUAKE WATER QUALITY CLIMATE CHANGE DROUGHT



Cascadia Subduction Zone

Earthquake Resiliency



Surface (Crustal) Faults:

• South Whidbey Island Fault

• Seattle Fault

• Tacoma Fault

Earthquake Resiliency



Extensive damage to 
water system 

facilities, 

Over 100 
transmission 

pipeline breaks/ 
leaks

Up to 6,000 
distribution system 

breaks/ leaks

Up to 60 days 
to restore water

Cost of 
water system 
damage could 

exceed 
$2 billion.

14 percent 
chance of Mw9.0 

Cascadia 
Subduction event 
in next 50 years 

15 percent 
chance of Mw6.5 
or larger surface 

fault event in next 
50 years

Physical Damage Restoration Time Economic Impact Likelihood

Earthquake Resiliency



Alaska 1964

2015 All-Hazards Vulnerability Assessment
Seismic System Performance 
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Mw  9.2
Duration 4 minutes
$2.3 Billion in Damage
Subduction – type EQ
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Pipeline 5 
(2005)

Green River 
Supply

1913 & 2005

Groundwater 
Supplies

(1902 – 2010)

Administration 
& Operations

Buildings

Pipeline 1 
(1913)



Service restoration time
(4 seismic scenarios – Tacoma Water)
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The outage times were based on the expected damage, and the estimated 
restoration times of critical components required to restore service. 
Source: Tacoma Water Seismic Vulnerability Assessment
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Level of Service 
(Customer Experience)

Post-Event (Earthquake)
Level of Service

-Expected (Acceptable) restoration time?

- Expected (Acceptable) quality (initially, ultimately)

Routine operational 
Level of Service

Pressure, reliability, quality

Level of Service



Conceptual Level of Service Goals
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Conceptual Level of Service Goals
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Conceptual Level of Service Goals
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The Policy Discussion: 
Establishing a Post-Event Level of Service Goal

• Considerations
– Time span to achieve the identified service level

• 50-70 years may be a realistic goal

– Preferred evaluation and goal development process
• Board, Council, Public

– Needed information
• Relationship between service level goal and cost to achieve
• Priority order of work
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Key work ahead
Infrastructure
• Focused hardening of groundwater supply and operations center 

components.
• Continued development and policymaker adoption of target Post-

Earthquake Levels of Service, and a seismic resiliency investment plan 
to achieve those targets over a period of time.

• Priority decisions with respect to hardening supply to hospitals.
• Build seismic resilience more directly into infrastructure renewal.
Programmatic
• Continued Development of a robust Emergency Management 

capability.
• Continued and sustained relationships with Emergency Managers & 

Responders at all levels of government.
• Conversations with customers and employees about realistic 

expectations and personal preparedness.
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