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PROJECT BACKGROUND 

Background 
The Northwest Healthcare Response Network (the Network), a healthcare emergency preparedness Coalition, 
coordinates regional preparedness, response and recovery activities with its healthcare, public health, 
emergency management and other partners.  Many healthcare organizations are required to assess facility 
and community hazards from an emergency management perspective annually and following significant real-
world events and exercises.  These assessments form the basis of healthcare emergency management 
programs and assist in prioritizing program activities and resources.   
 
Purpose 
In order to help assure preparedness and response activities align with identified healthcare and regional 
vulnerabilities, the Network collaborated with healthcare, public health, and emergency management 
partners to assess hazards in King and Pierce Counties.  Through this process, hazards were identified and 
prioritized based on expert input from healthcare emergency preparedness leaders. The Regional Healthcare 
Hazard Vulnerability Assessment (HVA) is developed as a tool to benchmark emergency management activities 
between and within the Coalition and its partners.        
 
Goals 

 Identify regional healthcare hazards based upon review of existing healthcare facility and regional 
HVAs.   

 Seek participation from regional healthcare, public health and emergency management experts to 
validate identified hazards and assess regional healthcare impacts.  

 Develop a Regional Healthcare Hazard Vulnerability Assessment.  

 Share finding with local, regional and state partners.  
 

PROJECT METHODS OVERVIEW 

This HVA report and its project components are based on a Modified Delphi technique involving one in-person 
round and a second round email survey.  The Delphi method is a consensus building survey technique that is 
traditionally done in three rounds of surveys.  For this project, the Network used a modified Delphi method 
that included two defined phases (one in person and one via survey).  The technique was chosen following an 
extensive review of HVA and related models, tools and processes. 
 
The project was divided into three distinct phases to achieve the defined goals. 

 Pre-Round (Winter-Spring 2016-17): Identification of regional hazards and their likelihood. 

 Round 1 (March 2017): The NWHRN hosted an in person HVA discussion round where expert 
participants ranked the impact of all identified regional hazards. 

 Round 2 (April 2017): Distributed an online survey to a larger group of participants to validate ranking 
of regional hazards. 
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Consensus 
In both Round 1 and Round 2, hazards were deemed to have reached consensus on their regional healthcare 
impact if they were rated consistently by 75% of the participants.  Participants rated the regional healthcare 
impact for each hazard using a three-point Likert-type scale (Low, Moderate, or High).   
 
The following hazard matrix illustrates the scheme used to map hazards which reached consensus on a 
Likelihood-Impact scale.     
 

Figure 1: Hazard Risk Matrix 
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 HIGH Medium High Extreme 

MODERATE Low Medium High 

LOW Insignificant Low Medium 

 LOW MODERATE HIGH 

 
                        IMPACT 

PRE-ROUND DATA COLLECTION  

To determine a list of potential hazards to inform Rounds 1 and 2, NWHRN staff reviewed hazards identified 
by the following jurisdictional and state HVAs: 
 

 King County Regional Hazard Mitigation Plan Update: Volume 1: Planning-Area-Wide Elements 

 Pierce County Hazard Identification & Risk Assessment 

 Seattle Hazard Identification and Vulnerability Assessment 

 Washington State Enhanced Hazard Mitigation Plan 

 Public Health – Seattle & King County Hazard Identification and Vulnerability Analysis 
 
Based on the data presented in these HVAs, Network staff designated the likelihood (Low, Moderate, High) for 
each identified hazard for presentation to Round 1 and 2 participants (See attachments), based on the 
following definitions of likelihood: 
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 Low 

o Chance: Could occur at some time. 

o Frequency: Has occurred 3 times or less in the past 10 years. 

o Probability: <35% 

 Moderate 

o Chance: Might occur at some time. 

o Frequency: Has occurred more than 4-6 times in the past 10 years. 

o Probability: 35-65% 

 High 

o Chance: Will likely occur in most circumstances. 

o Frequency: Has occurred at least 7 times in the past 10 years. 

o Probability: >65% 

 

Participants were then asked in each Round to assess impact of each hazard to the regional healthcare system.   

Twenty-one hazards were identified based on jurisdictional HVA analysis.  Of those hazards, six had additional 
sub-hazards for full total of twenty-one hazards and fourteen sub-hazards (See Attachment A).  27 of the 28 
total hazards was analyzed by at least one of the above-mentioned HVAs, with a majority of hazards analyzed 
by at least two HVAs.   

The one hazard assessed in this HVA that was not analyzed by jurisdictional HVAs is a Geomagnetic Storm.  
Hazard analysis for this threat was gleaned from Lloyd’s of London, Solar Storm Risk to the North American 
Electric Grid (2013).  

Impact 

Following Network determination of hazard likelihood, participants were asked to evaluate the potential 
regional healthcare system impact of each hazard.  Participants were asked to evaluate potential impacts in 
four general categories:  
 

 Public Health and Safety 

 Property, Facilities, Infrastructure 

 Economy 

 Other 
 
Each hazard can result in impacts to one or more of these categories, and the severity of the impact may differ 
between each category.   
 
An overview of potential impact information for each identified hazard can be found in Attachment B: 
Regional Healthcare Hazard Vulnerability Assessment Hazard Overview.  The Network provided the following 
definitions to guide participants in ranking impact: 
 

 Low – Causes minimal disruption and can be managed at the daily operational level.  

Likelihood & Impact 

Ranking Key 

Green = Low 

Yellow = Moderate 

Red = High 

https://www.lloyds.com/~/media/lloyds/reports/emerging%20risk%20reports/solar%20storm%20risk%20to%20the%20north%20american%20electric%20grid.pdf
https://www.lloyds.com/~/media/lloyds/reports/emerging%20risk%20reports/solar%20storm%20risk%20to%20the%20north%20american%20electric%20grid.pdf
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 Moderate – Cannot be managed through normal operational means (e.g. activation of incident 

command structure and/or emergency operations plan), but does not threaten the ability of the 

regional healthcare system to continue providing essential services.  

 High – Cause significant disruption and threatens the ability of the regional healthcare system to 

continue to provide essential services.  

ROUND ONE  

Overview 
On March 15, 2017, the Network convened a group of a dozen healthcare, public health and EMS experts and 
lasted approximately three hours.  The session included a description of the project and its goals; an overview 
of established regional hazards as defined by existing local/regional and healthcare facility hazard 
assessments; an opportunity for participants to propose additional hazards; rank both established hazards and 
any additional hazards; and a discussion of the next round of the project. 
 
Results 
Participants reviewed 28 total hazards identified in the Pre-Round.  Of these hazards, 24 (86%) reached 
consensus among participants.  Participants were invited to add additional hazards to the 28 identified; 
following discussion however, no additional hazards were added to the list. 

Two hazards—Health (epidemic, pandemic) and Technology Threats—were rated a ‘High’ impact by 
participants and noted as ‘High’ likelihood during the Pre-Round.  Thus, this places them in the ‘Extreme’ 
hazard matrix category.   

Severe Weather (Storm), which was noted as ‘Moderate’ likelihood during the Pre-Round, was also rated 
‘High’ impact by participants, thereby placing it in a ‘High’ hazard matrix category.   

Based on participant impact rating, the remaining 25 hazards are placed in a Medium (N=13), Low (N=6), or 
Insignificant (N=6) matrix category.   

The four hazards that did not reach consensus, but a majority of participants did agree upon are (along with 
the majority Impact rating):  

 Dam Failure – 67% Low 

 Fires (Wildland Urban Interface) – 67% Low 

 Flooding (Major) – 67% Moderate  

 Social Unrest – 58% Low 
 

Participant Demographics 
Twelve experts participated in the first round.  Participants represented seven healthcare organizations, one 
local health jurisdiction, and one fire department, and a majority (75%) have previously participated in an 
organizational or regional HVA process.   

Participants represented the following organizations: 
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 Kaiser Permanente 

 Valley Medical Center 

 Tacoma Fire Department 

 Seattle Children's Hospital 

 Harborview Medical Center 

 Virginia Mason Medical Center 

 Public Health - Seattle & King County  

 Eastside Psychological Associate 

 The Polyclinic 

 
Participants represented the following sectors: 

 Behavioral Health (1) 

 City/County Emergency Management (1) 

 EMS (1) 

 Hospital (7) 

 Outpatient (6) 

 Public Health (1)  
 
Participants represented the following healthcare fields: 

 Administration (1) 

 Behavioral Health (1) 

 Emergency Management (7) 

 EMS (1) 

 Engineering/Facilities (2) 

 Environment of Care Team (1) 

 Public Health (1) 

 Safety (5) 

 Supply Chain (1)  

 

Participants in the first round had significant 
professional experience in their respective fields.  
While one participant noted 0-5 years of professional 
experience, all other participants reported at least 5-
10 years of professional experience.  Almost half of 
participants (n=5) noted at least 20 years of 
experience (see chart).   

  

0-5 years

5-10 years

10-15 years
15-20 years

20+ years

Participant Years of 
Experience
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ROUND TWO  

Overview 
On April 6, 2017, the Network disseminated a Regional Healthcare HVA Survey to over 200 colleagues seeking 
their input on regional hazards.  Participants were provided an overview of each hazard, the ranking 
determined through Round 1, any comments from Round 1 participants, and all attached documentation.  
Participants were asked to assess the hazards and determine: “Based on the hazard definition, regional 
likelihood, and comments from the first HVA round discussion, how would you rank the regional healthcare 
impact of…” each hazard (See Attachment C: Regional Healthcare HVA Survey [Phase 2]).  Round Two 
participants were asked to consider the ranking from the first round before ranking each hazard on a 3-point 
Likert Scale (Low, Moderate, or High) using the same definitions for impact as outlined for Round 1.  
 
Slight changes were made to a few of the twenty-eight hazards presented in the first round.  Those changes 
included: 

 Moving bio-terrorism from the Health hazard to Terror Attack 

 Changing the likelihood of the Health hazard from ‘Moderate’ to ‘High’  
 
The survey was disseminated via SurveyMonkey and open between April 6-21, 2017.   
 
Results 
Forty-two individuals participated in the second round survey.  Of the 28 hazards, 12 (43%) reached 
consensus.  While this total is half the consensus total of Round One, all hazards surveyed in Round Two 
reached at least 50% agreement on their regional healthcare impact, with several narrowly missing the 75% 
‘consensus’ definition.  Furthermore, the ranking of impact for all hazards in Round 2 (High, Moderate, Low) 
corresponded exactly to the same rank in Round 1.   

Thus, Health (epidemic, pandemic) and Technology Threats are placed in the ‘Extreme’ hazard matrix 
category, and Severe Weather (Storm), is placed a ‘High’ hazard matrix category.   

Like Round 1, the remaining 25 hazards are placed in a Medium (N=13), Low (N=6), or Insignificant (N=6) 
matrix category.   

The 14 hazards that did not reach consensus, but a majority of participants did agree upon are (along with the 
majority Impact rating) in alphabetical order: 

 Active Threat – 74% Moderate 

 Dam Failure – 60% Low 

 Fire (Structure) – 71% Low  

 Fire (Wildland) – 74% Low 

 Fires (Wildland Urban Interface) – 67% Low 

 Flooding (Minor) – 64% Low  

 Flooding (Major) – 55% Moderate  

 Geomagnetic Storm – 52% High 

 Hazardous Materials Incident (Small) – 74% 
Low  

 Power Outages (Isolated) – 62% Low  

 Power Outage (Regional) – 69% High  

 Severe Weather (Excessive Heat) – 67% 
Low  

 Social Unrest – 52% Low 

 Terror Attack (Small) – 71% Moderate  

 Tsunami and Seiches – 71% Moderate  
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 Volcano – 71% High  
 
Participant Demographics 
Forty-two individuals participated in the second round.  Participants represented a variety of healthcare 
organizations, local health jurisdictions, EMS agencies, and local emergency management departments.  A 
majority (71%) have previously participated in an organizational or regional HVA process.   

Participants represented the following sectors: 

 Behavioral Health (1) 

 Blood Centers (1) 

 Cancer Care (1) 

 City/County Emergency Management (4) 

 Dialysis Provider (2) 

 EMS (3) 

 Federal Health Care Agency (1) 

 Hospital (14) 

 Long-Term Care Facility (13) 

 Long-Term Acute Care Facility (1) 

 Medical Community Center (1) 

 Outpatient (6) 

 Public Health (3)  

 
Participants represented the following healthcare fields: 

 Administration (9) 

 Behavioral Health (1) 

 Clinical (4) 

 Emergency Management (18) 

 EMS (3) 

 Engineering/Facilities (7) 

 Nursing Home / Short & Long-Term Stay (1) 

 Public Health (3) 

 Safety (12) 

 Security (2) 

 Supply Chain (2)  

 
Participants in the second round had significant 
professional experience in their respective fields.  While six 
of the forty-two participant noted 0-5 years of professional 
experience, the vast majority of participants reported at 
least 5-10 years of professional experience (see chart).  79% 
of participants noted their organization(s) is located in King 
County, and 29% noted Pierce County.  Participants noted 
that their organizations additionally served in the following 
other counties: Clallam, Clark, Cowlitz, Franklin, Grays 
Harbor, Island, Jefferson, Kitsap, Lewis, Mason, Snohomish, 
Skagit, Thurston, and Whatcom.   

  

0-5 years

5-10 years

10-15 
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15-20 
years

20+ years

Participant Years of 
Experience
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FINAL ANALYSIS  

Based upon the two survey rounds of the HVA project, it is clear there is agreement among the regional 
healthcare, public health, EMS and emergency management community that several of the 28 assessed 
hazards correspond to at least a “Moderate” likelihood and “Moderate” healthcare impact category.  These 
nine hazards in alphabetical order are: 

 Earthquake 

 Geomagnetic Storm  

 Health (epidemic, pandemic) 

 Power Outage (Regional)  

 Technology Threats  

 Severe Weather (Storm) 

 Terrorism (Small) 

 Terrorism (Large) 

 Volcano  

 

Health and Technology Threats are the two hazards determined to be “Extreme” based on HVA participant 
impact ranking and Pre-Round likelihood definitions.  Severe Weather (Storm) falls in a “High” hazard risk 
category, while the six remaining hazards noted above fall into two of the three “Medium” matrix categories.  
The 19 other hazards fall into other “Medium”, “Low” and “Insignificant” categories.  Final risk matrix 
stratification of all 28 hazards can be found in Figure 3 on page 12.  The “Medium” designation is the only 
matrix tier with three distinct levels.   

These results present a question on how emergency managers and other preparedness officials should 
prioritize the remaining 19 hazards: should all hazards falling into any of the three “Medium” matrix 
categories be prioritized over any categories, such as that of the “Low” (‘Low’ likelihood and ‘Moderate’ 
impact) category with six hazards?   

At an individual facility or similar level, the seven ‘High’ likelihood and ‘Low’ impact hazards (see Figure 2 
below) may indeed rise above, in terms of prioritization, the six ‘Low’ likelihood and ‘Moderate’ impact 
hazards (Active Threat, Flooding [Major], Hazardous Materials Incident [Large], Infrastructure Failure, 
Transportation Incident, and Tsunami & Seiches), as these “Medium” hazards may have a significant impact on 
patient care or daily operations.  In this scenario, both axes of the matrix—likelihood and regional healthcare 
system impact—are weighted equally, thereby prioritizing the seven ‘High’ likelihood and ‘Low’ impact 
hazards above the six ‘Low’ likelihood and ‘Moderate’ impact hazards. 

At a regional level, however, it may be more appropriate to place greater emphasis on the regional healthcare 
impact axis in relation to likelihood, as more regional preparedness and response resources may be dedicated 
to the six ‘Low’ likelihood and ‘Moderate’ impact hazards than seven ‘High’ likelihood and ‘Low’ impact 
hazards (Avalanche, Fire [Structure], Fires [Wildland], Flooding [Minor], Hazardous Materials Incident [Small], 
Landslide, Severe Weather [Excessive Heat]).  This interpretation would thus result in greater emphasis on 
these ‘Low’ likelihood and ‘Moderate’ impact hazards, as major flooding, large hazardous materials incidents, 
infrastructure failures, etc. may have a greater impact on the healthcare delivery system across the region 
when compared to even these seven ‘High’ likelihood and ‘Low’ impact hazards. 
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Figure 2: Hazard Matrix Results 

MATRIX DESIGNATION HAZARD MATRIX DEFINITION 

Extreme 
 Health (epidemic, pandemic) 

 Technology Threats  

‘High’ likelihood and ‘High’ impact  

High 
 

None  ‘Moderate’ likelihood and ‘High’ impact  

 Severe Weather (Storm)  ‘High’ likelihood and ‘Moderate’ impact  

Medium 
 

 Earthquake  

 Geomagnetic Storm 

 Power Outage (Regional) 

 Terror Attack (Large)  

 Volcano 

‘Low’ likelihood and ‘High’ impact  

 Terror Attack (Small) ‘Moderate’ likelihood and ‘Moderate’ 
impact  

 Avalanche 

 Fire (Structure) 

 Fires (Wildland) 

 Flooding (Minor) 

 Hazardous Materials Incident 
(Small) 

 Landslide  

 Severe Weather (Excessive Heat) 

‘High’ likelihood and ‘Low’ impact  

Low 
 

 Active Threat  

 Flooding (Major) 

 Hazardous Materials Incident 
(Large) 

 Infrastructure Failures 

 Transportation Incident 

 Tsunami and Seiches 

‘Low’ likelihood and ‘Moderate’ impact  

None ‘Moderate’ likelihood and ‘Low’ impact  

Insignificant 

 Dam Failure 

 Fire (Wildland Urban Interface) 

 Pipeline Incident  

 Power Outages (Isolated)  

 Social Unrest 

 Water Shortage/Drought 

‘Low’ likelihood and ‘Low’ impact  
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Figure 3: Final Hazard Risk Matrix 
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FUTURE WORK 

This Regional Healthcare Hazard Vulnerability Assessment is the first time the Northwest 
Healthcare Response Network has undertaken an analysis of potential hazards impacting our 
region.  The Network plans on reviewing this HVA annually.  Future regional healthcare HVA 
planning efforts the Network will consider including: 

 Incorporating Kitsap County into the HVA. 

 Reviewing existing and new HVA tools and processes. 

 Completing a regional healthcare impact analysis by quantitatively assessing hazard 
impacts.  For example, if an earthquake results in the loss of electrical power to a 
healthcare organization, is it possible to determine how individual consequences of an 
earthquake (loss of power, road damage, etc.) impact the regional healthcare delivery 
system? 

 Connecting the outcomes of this regional HVA to Coalition partner prioritization 
planning.  

 



 

Regional HVA Hazard Overview 

Below is a table of all hazards noted in the Regional Healthcare Hazard Vulnerability 

Assessment Hazard Overview document, along a perceived occurrence likelihood on a “Low,” 

“Moderate,” and “High” scale as defined on page two.   

Hazard Likelihood Impact 

Active Threat Low  

Avalanche High  

Cyber Threat High  

Dam Failure Low  

Earthquake   

Deep Low  

Shallow Low  

Megathrust Low  

Fires   

Structure Fire High  

Wildfire High  

Wildland/Urban Interface Low  

Flooding   

Minor Flooding High  

Major Flooding Low  

Geomagnetic Storm Low  

Hazardous Materials Incident   

Small High  

Large Low  

Health (epidemic, pandemic, and bioterrorism) Moderate  

Infrastructure Failure Low  

Landslide High  

Pipeline incident Low  

Power Outage Low   

Severe Weather/Storm   

Storm High  

Excessive Heat High  

Social Unrest Low  

Terrorism   

Small Moderate  

Large Low  

Transportation Low  

Tsunami and Seiches Low  

Water Shortage/Drought Low  

Volcano Low  



 
Likelihood 

 Low 

o Chance: Could occur at some time. 

o Frequency: Has occurred 3 times or less in the past 10 years. 

o Probability: <35% 

 Moderate 

o Chance: Might occur at some time. 

o Frequency: Has occurred more than 4-6 times in the past 10 years. 

o Probability: 35-65% 

 High 

o Chance: Will likely occur in most circumstances. 

o Frequency: Has occurred at least 7 times in the past 10 years. 

o Probability: >65% 

Impact 

When considering impact it is important to review several categories, including: people, 

information, property, economic, reputational, and capability.  Each hazard can result in 

impacts to one or more of these categories, and the severity of the impact may differ between 

each category.   

 Low – Causes minimal disruption and can be managed at the daily operational level.  

 Moderate – Cannot be managed through normal operational means (e.g. activation of 

incident command structure and/or emergency operations plan), but does not threaten 

the ability of the regional healthcare system to continue providing essential services.  

 High – Cause significant disruption and threatens the ability of the regional healthcare 

system to continue to provide essential services.  
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Introduction 

In the following pages are brief overviews of each hazard analyzed as part of the healthcare 
hazard vulnerability assessment.  Hazards were identified from current regional and state 
hazard vulnerability analyses produced by: 

• Washington State Emergency Management Division 
• King County Office of Emergency Management  
• Pierce County Office of Emergency Management 
• City of Seattle Office of Emergency Management 
• Public Health – Seattle & King County Preparedness Department 

Hazards were evaluated in this assessment if they included in one or more of the individual 
HVAs listed above and had potential impacts for King and Pierce counties. Where appropriate, 
similar hazards may have been combined into overall categories for ease of analysis.  
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Seattle 
SHIVA X       X X X  X X X X   X X X X X X X X 

King 
County 
HVA 

  X X X X X X 
 

  X   X     X   X   X   X 

Pierce 
County 
HVA 

  X   X X X X 
 

X X   X X   X X X X X X X 

WA State 
HVA   X X X X X X  X X   X X   X X X X X X X 

PHSKC HVA X   X   X X X    X             X X   X   

*Not included in any regional HVA.   

Additional hazards can be identified by regional partners through the various rounds of the 
hazard vulnerability process and will be added to this overview as appropriate.   



4 
 

Active Threat 
Hazard Overview 

The FBI defines an active shooter as “An individual actively engaged in killing or attempting to kill people 
in a confined or populated area”. Active threat incidents are distinguished from multiple homicide 
incidents by the need for an immediate response by law enforcement supported many other sectors 
such as emergency medical services, transportation and utilities. In Europe, where firearms are less 
readily obtainable than in the United States, several active threats have used edged weapons and even a 
flame-thrower. In the period from 2000-2013 there have been shootings in 40 of 50 states and the 
District of Columbia. This number is even higher with active threat incidents.  

Likelihood  

Three significant active shooter incidents have occurred in the Puget Sound region in the past ten years. 
Healthcare facilities, defined as Public or private facilities that provide primary or secondary health 
services (e.g. hospitals, clinics, urgent care, hospice, retirement), are the location of 4% of active shooter 
incidents in the United States. Active shooter incidents at healthcare facilities have increased from 6.4 
per year (2000-2006) to 16.4 per year (2007-2013) nation-wide. Case fatality for hospital related 
shootings are 55%. Most of the shooters are male (91%) and most are motivated by grudges, revenge, 
suicide, ending life of ill spouse or relative, escape for prisoners brought in for medical care, and victims 
are primarily the shooter and the intended target. Most active shooter incidents that are healthcare 
facility related are short in duration ending within 2-5 minutes, long before police arrive on the scene.  

Active shooter events are an old threat in the United States. Newspaper accounts can be found for 
public attacks dating back at least to the late 1800s. Media reporting on active shooter incidents has 
increased, resulting in increased focus in the news and the community.  Active shooters have 
demonstrated extensive planning, deliberation and cognitive functioning in the commission of the 
attacks. Not all active shooters suddenly, impulsively and randomly open fire in a public place. Some 
active shooter incidents are acts of terrorism. The individuals undertaking these acts have very different 
motives than other active shooters. 

A survey of school shooting incidents from 2008-2009 indicates (Washington Ceasefire): There were 34 
shooting incidents in schools of all levels. Of these, 4 resulted in multiple deaths and 7 resulted in 
multiple injured victims. A total of 25 persons were killed and 49 persons were injured in all incidents.  

Impacts 

Impact Area Impacts 
Public Health and Safety • Injury or death of victims associated with the incident 

• Injury or death of responders to the incident 
• Ongoing security threats based on the scenario 
• Ongoing behavioral health and security concerns of the community 

Property, Facilities, 
Infrastructure 

• Possible impacts to property and infrastructure depending on the 
mode and location of the threat 
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Economy • Possible economic impacts to the facility or immediate community 
based on the scenario 

Other • Possible erosion in public confidence based on the scenario 
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Avalanche 
Hazard Overview 
An avalanche is a mass of loosened snow or ice that suddenly, and usually swiftly, slides down a 
mountain, growing by collecting additional material as it descends. Avalanches can occur 
whenever snow falls on slopes steeper than approximately 20 to 30 degrees. In Washington 
State avalanches exist solely in mountainous areas. There are two basic types of avalanches, 
loose-snow avalanches and slab avalanches (soft slab and hard slab). Avalanche-prone areas can 
be identified with some accuracy, since they typically follow the same paths year after year, 
leaving scarring on the paths. However, unusual weather conditions can produce new paths or 
cause avalanches to extend beyond their normal paths. 

The following weather and terrain factors affect avalanche severity and danger: storms, rate of 
snowfall, temperature, wet snow, ground cover, slope profile, slope aspect, slope steepness. 
Avalanches directly affect only mountainous areas of King and Pierce Counties. Avalanche season 
begins in November and runs through early summer for all mountain areas of the state; in high 
alpine areas of the Cascade Range, the season is year-round. Hundreds of thousands of 
avalanches are thought to occur each year in the Cascades. 

Likelihood 
The recurrence rate for avalanches in King and Pierce County is yearly. Avalanches occur frequently in 
the backcountry of the Cascade Range, often without any impact to people, transportation routes, other 
infrastructure or development. Some slopes are prone to avalanche every year there is a significant 
snowfall. Others only do so when there is an unusual amount of snow combined with other weather 
variables and a trigger of some sort, like a skier crossing the slope. Most avalanche victims today are 
participating in recreational activities in the backcountry where there is no avalanche control. Only one-
tenth of one percent of avalanche fatalities occur on open runs at ski areas or on highways. Avalanches 
occur frequently each year and kill one to two people annually in the Northwest (about 25-35 
deaths annually in the U.S.). Avalanches have killed more people in Washington than any other 
hazard during the past century.  
 
Avalanche control is important along Interstate 90 through Snoqualmie Pass. I-90 is a heavily traveled 
corridor that connects major Puget Sound communities to Eastern Washington through the Cascade 
Mountains. Snoqualmie Pass is the state’s only Interstate highway link through the Cascades. It averages 
nearly 450 inches of snow each winter and has a daily traffic volume of 32,000 vehicles (including 8,000 
trucks). Economists estimate that the closing of Snoqualmie Pass has an economic cost to the state of 
$500,000 to $750,000 per hour (Washington State Emergency Management Division, 2010). The BNSF 
Railway follows essentially the same east-west route as SR-2. The potential for rail service interruption, 
or for damage to a train carrying hazardous cargo in populated or environmentally sensitive areas, is of 
concern. 
 
There are no major populations exposed to avalanches in the two counties. Most of the avalanche 
hazard area is uninhabited or has minimal development. Skiers who ski out of bounds in these areas are 
exposed to avalanches. People working in the mountains, such as miners and loggers, are exposed, as 
are recreational users, such as hikers and cross-country skiers. Travelers moving through avalanche-
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prone areas, especially Steven’s Pass and Snoqualmie Pass, are also exposed. There is little property 
exposed to avalanches beyond the highways and railroads.  

Impacts 
Impact Area Impacts 

Public Health and Safety • Injury and possible death to persons in the affected areas during the 
incident 

• Health and safety of personnel responding to the incident 

Property, Facilities, 
Infrastructure 

• Possible impact to ski facilities 

Economy • Impact to logging revenues  

Other • Environmental: damage to hillsides and increase erosion, death and 
injury to local animals, destruction of forested areas 
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Cyber Threat 
Hazard Overview 
Cyber threat is considered a human caused technological threat, though it is acknowledged that cyber 
emergencies could result from the physical destruction of infrastructure during an earthquake or other 
natural disaster. Cyber emergencies can be caused accidentally from faults in software programming 
code, or deliberately by malicious hackers. Hackers that illegally breach systems or compromise 
networks do so for any number of reasons including the desire for financial gain, the challenge of 
breaking in to a system, political activism, terrorism, or espionage. Cyberattacks have the potential to 
compromise data and cause physical damage. 
 
Healthcare facilities store a variety of types of sensitive data that are valuable to cybercriminals, 
including protected health information (PHI), financial information, personally identifiable information 
(PII), intellectual property, etc. PHI is considered some of most valuable data criminals can target. 
Current security practices and strategies around endpoints in general, but especially those that are 
health care related, are not keeping pace with attack volumes. 
 
Likelihood 
Washington State ranked 10th in reported incidents of cybercrime in 2010 and 8th in 2013. Some 94 
percent of medical institutions said their organizations have been victims of a cyberattack, according to 
the Ponemon Institute. The push to digitize all health care records, the emergence of HealthCare.gov 
and an outpouring of electronic protected health information (ePHI) being exchanged online, even more 
attack surfaces are being exposed in the health care field. A 2013 study by NetDiligence of data breach 
insurance claims found that the healthcare sector was far and above the most frequently breached, and 
that organizations of all sizes are at risk, with smaller organizations often being particularly vulnerable. 
 
Impacts 

Impact Area Impacts 
Public Health and Safety • Inability to access electronic medical records and electronic patient 

care systems. 
• Damage to medical equipment. 

Property, Facilities, 
Infrastructure 

• Virtual and/or physical and property damage.  
• Damage to critical infrastructure and utility interruption. 

Economy • Loss of sensitive data. 
• Reputation damage. 
• Business disruption. 
• Regulatory fines. 

Other • … 
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Dam Failure 

Hazard Overview 
A dam is an artificial barrier built across a watercourse to impound or divert water. Dam failure is the 
sudden, rapid, and uncontrolled release of impounded water resulting in downstream flooding, which 
can affect life and property. A levee is an embankment raised to prevent a river from overflowing. 
Levees are also small ridges or raised areas bordering an irrigated field. A dike is an embankment built 
along the shore of a sea or lake or beside a river to hold back the water and prevent flooding. Under 
Washington state law, the Department of Ecology (Ecology) is responsible for regulating dams that 
capture and store at least 10 acre-feet (about 3.2 million gallons) of water or watery materials such as 
mine tailings, sewage and manure waste. Since 2007, the US Army Corps of Engineers is responsible to 
inventory and inspect all private levees and dikes in the state. 
 
All dams are assigned a classification based on potential of loss of life and damage to property should 
the dam fail. Washington State describes each of the different hazard classifications as follows:  

• Low - A dam where failure or mis-operation results in no probable loss of human life and low 
economic and/or environmental loss. Losses are principally limited to the owner's property.  

• Significant - A dam where failure or mis-operation results in the potential of one to six losses of 
human life but can cause economic loss, environmental damage, disruption of lifeline facilities, 
or impact other concerns. These dams are often located in predominantly rural or agricultural 
areas but could be located in areas with more dense populations and significant infrastructure.  

• High - A dam where failure or mis-operation will probably cause a potential loss of greater than 
seven human lives.  

Dam failures may be caused by structural deficiencies in the dam itself, poor initial design or 
construction, lack of maintenance and repair, or the gradual weakening of the dam through the normal 
aging processes. However, they can also be caused by other factors including but not limited to debris 
blocking the spillway, flooding, earthquakes, volcanic lahars, landslides, improper operation, 
vandalism, or terrorism.  

Each dam should be considered to be a stand-alone hazard, considering the low probability of multiple 
dam failures at the same time. Dam failures in the United States typically occur in one of four ways: 

• Overtopping (34% of all failures) of the primary dam structure can occur due to inadequate 
spillway design, settlement of the dam crest, blockage of spillways, and other factors. 

• Foundation defects (30% of all failures) due to differential settlement, slides, slope 
instability, uplift pressures, and foundation seepage can also cause dam failure.  

• Failure due to piping and seepage (20% of all failures) are caused by internal erosion due to 
piping and seepage, erosion along hydraulic structures such as spillways, erosion due to 
animal burrows, and cracks in the dam structure. 

• Failure due to problems with conduits and valves (10 % of all failures) is typically caused by 
the piping of embankment material into conduits through joints or cracks. 

• Other (6% of all failures) 

Likelihood  

In King and Pierce Counties there are 168 dams that impound 10 acre-feet of water or more. Dam 
failure events are infrequent and usually coincide with events that cause them, such as earthquakes, 
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landslides, extreme storms, massive snowmelt, equipment malfunction, structural damage, foundation 
failures, and sabotage. However, the probability of any type of dam failure is low in today’s regulatory 
and dam safety oversight environment. People, property, and infrastructure downstream of dams are 
subject to devastating damage in the event of failure.  

Failure is a possibility for any dam. The overall probability of a dam failure is generally quite low for 
most dams, typically less than a 500-year flood. There have been a number of dam failures in 
Washington State over the past 100 years, only three events have occurred in King and Pierce Counties. 

• December 1918 - Masonry Dam near North Bend had excessive seepage, which caused a 
mudflow, destroyed a railroad line and damaged the village of Eastwick; no lives lost. 

• February 1932 - Eastwick railroad fill failed. A slide caused railroad fill to back up and fail, 
destroyed a railroad line and damaged the village of Eastwick; 7 lives were lost. 

• July 1976 - Increased discharge from Mud Mountain Dam caused a surge in flow killing two 
children playing in the White River near Auburn. 

Another major incident involving dam safety in King County occurred in 2009, when seepage issues 
were discovered at Howard Hanson Dam after a January flood event. The dam is on the Green River, 
and dam failure would result in extreme flooding of downstream communities in the Green River 
valley. 

Impacts 
Impact Area Impacts 

Public Health and Safety • Injuries and fatalities from water, debris and flooding. Additionally 
morbidity and mortality from hypothermia and drowning. 

• Health and safety of responders to a hazardous environment: swift 
water rescue, debris cleanup, etc. 

• Vulnerable populations incapable of escaping areas (elderly, 
disabled, inadequate warning, etc.) 

Property, Facilities, 
Infrastructure 

• Destruction of property and infrastructure (roads, power, etc.) 
• Disruption of business operations with continued flooding or debris 
• Destruction and disruption to critical facilities (healthcare, 

infrastructure, reservoirs, power plants, etc.) 

Economy • Economic impacts could vary based on the size and proximity of the 
dam 

Other • Environmental impacts: soil erosion, contamination of water and 
soil, destruction of vegetation and wildlife 

• For larger dams, public confidence in the jurisdiction’s governance 
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Earthquake 
Hazard Overview 
Earthquakes pose a threat throughout the Puget Sound region.  Earthquakes can result in variety of 
primary and secondary hazards: 

Primary 

• Ground shaking 
• Landslides 
• Liquefaction 
• Surface rupture 

Secondary 

• Tsunami 
• Seiche 
• Flooding 
• Fire 

Earthquake intensity is measure magnitude and damage can vary greatly depending on the magnitude 
of the earthquake.   

• 5.5 to 6.0 Slight damage to buildings and other structures. 
• 6.1 to 6.9 May cause a lot of damage in very populated areas.  
• 7.0 to 7.9 Major earthquake. Serious damage.  
• 8.0+  Great earthquake. Can totally destroy communities near the epicenter. 

Likelihood 
The USGS estimates the frequency intervals for the types of earthquakes the Puget Sound experiences. 
Frequency intervals are the most reliable for deep earthquakes.  The frequency intervals are estimates - 
not predictions.  

• Deep earthquakes with a magnitude of 6.0 or greater occur about every 30 to 50 years.  
• Shallow Quakes with a magnitude of 6.0 or greater occur about every 500 years.  
• Megathrust earthquakes occur every 200 to 1,100 years, or average every 500 years. 

Impacts 

Impact Area Impacts 
Public Health and Safety • Acute injury and death 

• Patient surge potentially overwhelming healthcare facilities  
• Initial and long-term mental/psychological stress (individual and 

community) 
• Contamination of water supply 

Property, Facilities, 
Infrastructure 

• Damage to critical infrastructure (power, water, communications, 
transportation, etc.) 

• Structure damage and collapse 
Economy • Loss/damage to property 

• Disruption of business activity 
• Disruption of tourism  

Other •  
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Fires 
Hazard Overview 
Our region experiences three types of fire threats: structure fires, wildfires and wildland urban 
interface (WUI) fires where development is adjacent to densely vegetated areas.  Structure fires 
are not typically considered an emergency, except when the fire can spread to adjoining 
structures.  Often, older structures do not conform to modern building and fire codes and do 
not contain fire detection devices; thus, some newer structures are not as vulnerable to fire as 
older structures. 
 
Wildfires can be ignited by lightning or by human activity such as smoking, campfires, 
equipment use, and arson.  A wildland/urban interface (WUI) area is that geographic area in 
which structures and other human development meets or intermingles with wildland or 
vegetative fuels.  WUI fires are the mostly likely of the three types to result in a regional level 
emergency. 
 
Likelihood 
Since 1980, King County has seen an average of 10 wildfires per year. The vast majority of these 
fires burn less than 10 acres with fires burning more than 10 acres occurring once every 5 years.  
Based on information from DNR, the probability of recurrence for the WUI fire hazard in Pierce 
County is a five year or less occurrence. Based on the trends and an analysis of the historical 
data, there is a strong likelihood that Seattle will continue to have fires that result in high 
property losses but that are less likely to result in high numbers of casualties. 
 
• Structure Fire – High 
• Wildfire - High 
• WUI - Low 
 
Impacts 

Impact Area Impacts 
Public Health and Safety • Life safety risk for victims and responders 

• Smoke and air pollution 

Property, Facilities, 
Infrastructure 

• Loss/damage to property 

Economy • Destruction of natural resources 
• Disruption to business 
• Reduced tourism 

Other • Wildfire risk to vegetation and wildlife habitat  
• Increases landslide risk 
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Flooding 
Hazard Overview 
Nationally, floods are the most costly and destructive disasters. Western Washington is very prone to 
flooding. Flooding typically occurs after the Cascades experience large, wet and warm weather systems 
after winter snow pack has accumulated during the winter months. River channels can be overwhelmed 
in hours, although water levels typically build over one to three days. Three types of flooding primarily 
affect the region 

• Riverine flooding – Heavy precipitation causes a river or stream to overflow its banks into the 
adjoining floodplain.  

• Coastal flooding – Associated with storms. High tides and wind can push water into coastal 
areas. Coastal flooding can erode the toes of bluffs and are one factor in landslides.  

• Urban flooding – Happens suddenly when intense rain overwhelms the capacity of the drainage 
system. Low lying, bowl-shaped areas are the most likely to flood.   

Flooding directly affects less than 50% of Pierce County. Approximately 7.5% of the County is located 
within mapped 100-year floodplains. 

Likelihood 
The key factors determining the amount of damage in a flood are the depth and velocity of the water 
and the amount of time the water stays above flood level. The Federal Emergency Management Agency 
maps areas that floods on average once every 100 years and once every 500 years. A 100-year flood is 
simply one that has a 1% chance of happening in any given year. Similarly, a 500-year flood has a 0.2% 
chance of occurring each year. The elevation and shape of the floodplains, as well as historical and 
geological records, suggest probable flood depths and velocity.  

On average, the region has one episode of minor river flooding each winter. Large, damaging floods 
typically occur every two to five years. To date, major river flooding has infrequently contributed to 
injury or loss of life; more typically, it results in property damage. Due to the sequential pattern of 
meteorological conditions needed to cause serious flooding, it is unusual for a flood to occur without 
warning. Warning times for floods can be between 24 and 48 hours. Flash flooding can be less 
predictable, but potential hazard areas can be warned in advanced of potential flash flooding danger. 

Impacts 
Floods and their aftermath present threats to multiple sectors that affect healthcare 

Impact Area Impacts 
Public Health and Safety • Unsafe/contaminated food 

• Contaminated water and poor sanitation 
• Mosquitoes and animals 
• Mold and mildew 
• Carbon monoxide poisoning 
• Hazards when reentering and cleaning flooded homes and buildings 
• Mental stress and fatigue 
• Loss of life (rare)  
• Injuries from water or debris 
• Injuries and drowning in cold water 
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• Sewage and hazardous chemicals 
• Loss of utilities 
• Injuries to responders 

Property, Facilities, 
Infrastructure 

• Continuity of operations interruptions 
• Personal property damage 
• Infrastructure impacts (road closures, dam failures, etc.) 
• Critical facility damage or disruption 
• Loss of utilities 
• Equipment and records damage or loss 

Economy • property loss 
• job loss 
• business and industry damage 
• food and service disruptions 

Other • Public confidence of the government 
• Environmental impacts 
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Geomagnetic Storm 
Hazard Overview 
Geomagnetic storms are a temporary disturbance of the Earth's magnetosphere, and are associated 
with solar coronal mass ejections, coronal holes, or solar flares from the Sun. A geomagnetic storm is 
caused by a solar wind shock wave which typically strikes the Earth's magnetic field 24 to 36 hours after 
the event. 
 
Geomagnetic storms induce currents in long conductors on the Earth’s surface, such as power lines, 
pipelines, and telecommunication cables. These additional currents can overload the electric grid system 
to trigger voltage collapse, or worse, damage a significant number of expensive extra-high voltage 
transformers. The economic costs of such an event would be catastrophic. Large transformer repairs 
and/or replacements occur on the timescale of weeks to months, and could result in long-term 
widespread blackouts with potential durations of between 16 days to 2 years. 
 
Likelihood 
Solar activity follows an 11-year cycle, with the most intense events occurring near the cycle peak. We 
are currently in Cycle 24 which peaked in early 2015. 
 
While the probability of an extreme storm occurring is relatively low at any given time, it is almost 
inevitable that one will occur eventually. Historical records suggest a return period of 50 years for 
Quebec-level storms and 150 years for very extreme storms, such as the Carrington Event that occurred 
154 years ago. Historical records of solar events suggest that a reasonable range for the average return 
period for an extreme geomagnetic storm is 100-250 years. This is similar to other extreme hazard 
scenarios such as large earthquakes and explosive volcanic eruptions. 
 
The same magnetic field time-series does not result in the same surface electric field in all regions of the 
globe. Considering physical and technological risk factors such as magnetic latitude, distance to the 
coast, ground conductivity, and transmission grid properties, it is clear that the corridor between 
Washington D.C. and New York City are at the highest risk for power outages from damaged 
transformers. Other high-risk regions include the Midwest and the Gulf Coast states. The Pacific 
Northwest falls in the lower end of the spectrum in regard to relative risk. 
 

• Carrington Event (1859) – Consisted of two events that occurred between 28 August – 2 
September 1859 and are widely regarded as the most extreme space weather events on record. 
While electricity was not widely used at that time the storm reportedly induced sparks along 
telegraph wires – shocking operators and rendering the telegraph network inoperable on those 
two days in North America, Europe, and even parts of Australia and Asia. The best available 
estimates suggest a modern Carrington Event would cost humanity $1 trillion to $2 trillion in the 
first year and take another four to 10 years to achieve full recovery. 

• Quebec Storm (1989) – Occurred on March 13-14, 1989 and is one of the most well-known for 
its effect on power systems. The storm collapsed the Hydro-Quebec power grid in less than two 
minutes caused permanent damage to a generator step-up transformer at a nuclear station in 
New Jersey, necessitating its removal from service. 
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• Halloween Storms (2003) – Occurred on October 29-31, 2003 and resulted in Minor power grid 
disturbances in North America, including a capacitor trip in the Northwest, and transformer 
heating in the Northeast. 

 
 
Impacts 

Impact Area Impacts 
Public Health and Safety • Secondary effects due to extended power loss 

Property, Facilities, 
Infrastructure 

• Widespread-long term damage to electrical systems 

Economy • Cost for replacement of damaged equipment 
• Loss of revenue from extended power outages 

Other  
 

Source:  

Lloyd’s of London. (2013). Solar Storm Risk to the North American Electric Grid. Retrieved 
from: https://www.lloyds.com/~/media/lloyds/reports/emerging%20risk%20reports/solar%20storm%2
0risk%20to%20the%20north%20american%20electric%20grid.pdf  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.lloyds.com/%7E/media/lloyds/reports/emerging%20risk%20reports/solar%20storm%20risk%20to%20the%20north%20american%20electric%20grid.pdf
https://www.lloyds.com/%7E/media/lloyds/reports/emerging%20risk%20reports/solar%20storm%20risk%20to%20the%20north%20american%20electric%20grid.pdf
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Hazardous Materials Incident 

Hazard Overview 
Hazardous materials are materials, which because of their chemical, physical or biological properties, 
poses a potential risk to life, health, the environment, or property when released. Hazardous materials 
incidents include the unwanted, unplanned, or deliberate release or escape of substances that may 
cause or create a potential risk to public health, safety, or the environment. It includes materials that 
are explosive, flammable, combustible, corrosive, reactive, poisonous, biological or radioactive. They 
can be in a solid, liquid or gaseous state.  

Hazardous materials are classified into four groups of chemicals under Title III of the Superfund 
Amendments and Reauthorization Act of 1986 (SARA Title III).  These are:  

• Extremely Hazardous Substances – These chemicals have acutely toxic properties. Includes 
approximately 366 chemicals.  

• Hazardous Substances – Includes approximately 720 chemicals.  
• Hazardous Chemicals – Inventories of these chemicals and material safety data sheets for each 

must be submitted if they are present at the chemical facility in certain amounts.  
• Toxic Chemicals – Chemicals or chemical categories that appear on the list because of their chronic 

or long-term toxicity. Includes 325 chemicals.  

In addition to the above, there are other agents which also fall into this category. Etiologic agents are 
those microorganisms and microbial toxins that cause disease in humans and include bacteria, 
bacterial toxins, viruses, fungi, rickettsiae, protozoans, and parasites. Arthropods and other organisms 
that transmit pathogens to animals (including humans) are called vectors. Etiologic agents, vectors, and 
materials containing etiologic agents are recognized as hazardous materials.  

Potential sources of hazardous material releases include, but are not limited to: superfund sites, 
storage facilities, residences, manufacturers, transportation carriers, hospitals/medical facilities, 
veterinary hospitals/clinics and Brownfield sites. These incidents can occur as a result of human error, 
natural hazards, deliberate deed, or a breakdown in equipment or monitoring systems. The impact 
depends upon the quantity and physical properties of the hazardous material, environmental and 
weather factors at the point of release, the type of release, and its proximity to human and wildlife 
populations and valuable ecosystems. Other disasters such as earthquakes and landslides could 
produce secondary hazardous materials incidents.  

Likelihood 
Small hazardous material spills occur annually; however large spills that could impact a significant 
portion of the public and create major economic or environmental problems are extremely rare, a five 
year or less occurrence. Fixed sites are the most frequent locations for accidents, but transportation 
accidents are often riskier. One exception is that if the emergency is an induced incident caused by 
some other type of event like an earthquake, accidents could occur in non-typical locations. Around 
80% - 90% of accidents involving hazardous materials accidents occur at fixed sites such as factories 
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and storage facilities; the remaining 10% - 20% occur during transportation. The most common sources 
of large accidents are petroleum, metal and chemical plants.  

The chance of an acutely disastrous incident has a low probability of occurring; there have been very 
few large releases of chemicals that pose immediate risks to large numbers of people. Most of the 
largest past events have been secondary impacts to fires and transportation accidents. It seems most 
likely that a future event would be related to another type of hazard. 

King and Pierce counties are at risk due to dense industrial and populated areas and major 
transportation routes surrounding the fragile ecosystems of the Puget Sound and coastal waterways. 
Economic activity within the metropolitan area includes the manufacturing of aircraft, ships, 
biomedical products, forest products, seafood products, aluminum, steel, textiles, clothing, electronics, 
and metal and glass products. In addition, the Ports of Seattle and Tacoma are major port cities for 
trans-Pacific and European trade and is the fifth largest container port in the United States. 

King and Pierce counties have two Superfund sites: 

• The Commencement Bay Nearshore-Tideflats Superfund site is located in the City of Tacoma 
and the Town of Ruston. It encompasses an active commercial seaport and includes 12 square 
miles of shallow water, shoreline, and adjacent land, most of which is highly developed and 
industrialized. It was placed on the EPA’s Superfund National Priorities List in 1983 due to 
widespread contamination of the water, sediments, and upland areas. 

• The Lower Duwamish Waterway Superfund Site is a 5.5 mile stretch of the Duwamish River 
that flows into Elliott Bay in Seattle, Washington. The waterway is flanked by industrial 
corridors, as well as the South Park and Georgetown neighborhoods. The site was added to 
EPA's Superfund National Priorities List in 2001. 

Impacts 
Impact Area Impacts 

Public Health and Safety • Potentially significant immediate impacts to persons exposed and 
responding to an incident 

• Long-term health impacts of incident 
• Concerns and anxiety concerning public safety 

Property, Facilities, 
Infrastructure 

• Potential property damage or contamination 

Economy •  Interruption of services or business processes (incident size 
dependant) 

• Financial impacts to businesses, communities, and government 
agencies 

Other • Potentially significant environmental impacts 
• Public confident impacts 
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Health (epidemic, pandemic, and bioterrorism) 
Hazard Overview 
An extremely threatening emergency management situation is the outbreak of a new disease with high 
rates of morbidity and mortality.  New disease outbreaks can quickly overwhelm local healthcare 
resources and decrease society’s ability to maintain critical services.  Although chronic disease has 
placed a lasting strain on the healthcare system, acute disease is a greater immediate threat to the 
system’s capacity.  Acute disease outbreak has the potential to paralyze critical operations.   
 
An outbreak can be characterized by the extent of spread of the disease.  An outbreak is considered a 
pandemic if the disease spreads throughout the world.  The outbreak is considered an epidemic if it is 
above normal disease levels within a geographical area.  More common diseases are classified as 
endemic, as they are at or below normal levels within a community.  Brand new diseases can quickly 
become an epidemic/pandemic if there is little or no immunity in the population.   
 
Many potentially devastating diseases are spread through physical contact, ingestion, insects and 
inhalation. Airborne diseases and those spread through physical contact pose higher risks to the 
community because they are difficult to control.  Diseases such as influenza, Pertussis, Tuberculosis, and 
meningitis are all spread through these methods and pose a significant threat to our community.  New 
strains of influenza are a great risk to our region due to the low immunity in the community, the 
potential for severe symptoms, and the speed at which the virus can spread from person to person.  It is 
estimated that a severe pandemic influenza could cause illness in 540,000 people and over 11,000 
deaths in King County alone. 
 
Although public health agencies have experience with many types of communicable disease outbreaks, 
a larger public health challenge is emerging pathogens.  An agent may emerge for any of a number of 
reasons: 

• Changes in the agent, such as resistance to antibiotics (e.g., MRSA or methicillin resistant 
Staphylococcus aureus) 

• Altered climate or ecosystems due to economic growth, agriculture, deforestation, dams, and 
irrigation (e.g., spread of mosquitoes due to irrigation and climate change, exposure to Ebola 
during forest clearing) 

• International travel and commerce (e.g., SARS, West Nile virus) 
• Technology and industry such as a globalized food supply or use of antibiotics on farms (e.g., 

salmonellosis from imported produce) 
• Breakdown of public health infrastructure (e.g., increase in tuberculosis) 
• Poverty and social inequalities (e.g., reduced access to vaccines) 
• Human behavior and demographics (e.g., reduced vaccinations, childcare center outbreaks) 
• Human susceptibility to infection (e.g., infections with immunosuppression) 

 
Bioterrorism, the deliberate use of viruses, bacteria or other agents to cause illness or death in people, 
animals or plants, poses a serious threat due to agent accessibility and the rapid manner in which they 
can be spread within a population.  The most commonly discussed agents include anthrax (sometimes 
found in sheep and cattle), tularemia (rabbit fever), cholera, the plague (sometimes found in prairie dog 
colonies), and botulism (found in improperly canned food).  A biological incident is likely to be first 
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detected in a hospital emergency room, medical examiner’s office, or within the public health 
community long after the terrorist act.  The consequences of such an act will require communities to 
provide massive reactive and precautionary treatments to exposed populations and to stage mass 
fatality management and environmental health clean-up operations, procedures and plans. 
 
Likelihood 
Pandemics and epidemics have plagued humans for thousands of years.  Factors in Washington that 
heighten the probability of occurrences of such events include large numbers of travelers arriving via the 
region’s air and sea ports, the transportation of infected animals into the area, contaminated garbage or 
other waste washing ashore, or disease transmission through individuals transporting or coming into 
contact with hospitalized or nursing-home-bound patients.  
 
Throughout the 20th century several epidemics and pandemics have occurred in our community.  

• Influenza 1918-1919: The influenza pandemic of 1918 was especially virulent, killing a large 
number of young, otherwise healthy adults. The pandemic caused more than 500,000 deaths in 
the United States and more than 40 million deaths around the world. The 1918 pandemic first 
arrived in Seattle in October 1918; over the next six months the virus claimed 1,600 lives.    

• Influenza 1968-1969:  The influenza pandemic caused more than 34,000 deaths in the U.S. and 
cause severe morbidity and mortality around the world.  

• E.coli. 1993:  E.coli-contaminated hamburger meat from a local fast-food restaurant caused 
illness in 400 people and led to the death of two people within one month in the Washington 
area. Cases were seen in California, Idaho, and Nevada as well.    

• Influenza 2009: Like the 1918 pandemic, the H1N1 outbreak of 2009 affected the young and 
health populations as well as those with chronic diseases.  This increase in morbidity caused 
strain on the local healthcare system. Although there were not nearly as many fatalities as 
previous pandemics, the outbreak caused a larger than usual amount of disease in the 
community.  

There have been at least four influenza pandemics in the past 100 years with three of them being in the 
last 60 years. This produces a recurrence rate for pandemic influenza of 25 years or less.  
Other pandemics like the cholera pandemic, the AIDS pandemic and the possibly evolving tuberculosis 
pandemic reveal that taking all types of pandemics together will bring the recurrence rate down to 20 
years or less. 
 
Periodic outbreaks including influenza are likely in Washington. The state’s connection to the global 
economy increases the risk of a new disease being introduced. The potential for natural disasters such 
as floods, earthquakes or volcanic eruptions could result in displaced populations and mass sheltering, 
with the potential for communicable disease outbreaks. 
 
There are expected periodic outbreaks of certain communicable diseases.  Each winter there is an 
influenza season, with 10-20% of the state population affected.  Washington had 30-50 foodborne 
outbreaks reported each year.  Other outbreaks such as pertussis or hepatitis A may occur every few 
years while measles outbreaks are rare. 
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A pandemic influenza outbreak could kill hundreds of thousands of Americans and possibly more than 
40,000 Washington citizens.  Unlike the ordinary flu, people of any age and health condition can become 
seriously ill and no one will have immunity to a pandemic flu virus. 
 
Impacts 

Impact Area Impacts 
Public Health and Safety • Acute illness and death from outbreak/epidemic/pandemic  

• Acute illness and death to responders and healthcare workers  
• Overwhelmed healthcare facilities  
• Mental/psychological stress and fatigue (individual and community) 
• Civil unrest due to breakdown in civil society  

Property, Facilities, 
Infrastructure 

• Indirect impacts could develop due to lack of maintenance on 
equipment, property or facilities. 

Economy • Worker absenteeism 
• Decrease in tourism  
• Foodborne event impacting restaurant/food service industry 

Other • School absenteeism  
• Cancellation/postponement of larger gatherings, classes, work 

schedules 
• Public confidence of the government 
• Animal impacts 
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Infrastructure Failures 
Hazard Overview 

Infrastructure is the network of utilities that supplies our basic needs for mobility, power, water, sewer 
and communications.  This section covers infrastructure failures that are not caused by other hazards. 
Accidental computer system failures are a form of infrastructure failure. The main concerns for 
Washington State are roads, bridges and mass transit. Because power failures are especially complex, 
they are covered in their own section. Most complex infrastructure is now controlled with computer 
systems (called supervisory control and data acquisition or SCADA systems); SCADA system failure is a 
type of infrastructure failure.  

Infrastructure can be damaged during construction, or fail when new due to a design flaw. Not all 
infrastructure failures are caused by aging systems and structures. Occasionally, what is known about a 
threat to infrastructure becomes clear only after we build it. While many problems of failing 
infrastructure are small scale and cumulative, this section concentrates on the upper end of the 
problem, large scale emergencies. Nevertheless, it is important to note that these large scale 
emergencies represent only part of a larger issue.  

Likelihood  

Infrastructure failures are unavoidable. These failures occur every year, but these can be handled 
through daily business procedures. There seems to be an increase in larger events within the past 30 
years. Major infrastructure failures seem to happen very roughly once a decade on average but several 
can happen within a few years or decades can past without one.  The chance of a catastrophic 
infrastructure failure is much smaller. Most infrastructure failures are single-site incidents. SCADA 
systems make it theoretically possible to affect a whole infrastructure system at once.  

Below are some large infrastructure failures that occurred in the Puget Sound area: 

• November 7, 1940. Tacoma Narrows Bridge Collapse. A 42 mph wind caused the bridge to twist 
until its cables snapped. There were no casualties.  

• November 11, 1957. Sinkhole. A sewer line tunnel built in 1909-10 collapses, causing a massive 
sinkhole under Ravenna Boulevard. 10 families had to be evacuated.  

• February 25, 1987. Husky Stadium Collapse. An addition to the northern deck collapsed during 
construction.  

• November 25, 1990. I-90 Bridge Sinking. The bridge was under construction and not being used.  
It sank following a major windstorm.  

• July 19, 1994. Kingdome Ceiling Tiles.  Hours before a baseball game, four large waterlogged 
tiles peeled from the ceiling and plunged into the seats.  

• May 2, 2007. Water Main Break Under University Bridge. A 24-inch main broke, causing a large 
sinkhole and worries about the integrity of the bridge abutment.  

• July 3, 2009. Fisher Plaza Data Center Communications/ Internet Outage. An electrical fire took 
Fisher Plaza data centers offline, bringing down several eCommerce sites including a credit card 
validation service.  
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The most vulnerable periods in the life of a structure are during construction, right after it is built, and 
as it nears or exceeds it expected operational life. Many times, visible signs that are present before a 
failure allow people time to escape.  Consequences would be worse if the failure occurs 1) in a heavily 
used or populated area and 2) the failed component is co-located with other key infrastructure. The 
chance of a catastrophic failure is currently considered very remote, but the consequences would be 
severe. Failures of single structures or sites can cause high numbers of casualties but have a limited 
geographic scope. Single failures can usually be contained relatively easily and recovery is fairly quick 
and complete.  In the long run, the cumulative effects of all the small incidents related to aging 
infrastructure probably outweigh the effects of big, spectacular incidents.  

Impacts 

Impact Area Impacts 
Public Health and Safety • Injury or death due to the infrastructure failure 

• Possible injury or death to responders or those constructing or 
repairing the structure 

Property, Facilities, 
Infrastructure 

• Primary infrastructure failure 
• Outage or interruptions in other utilities or services provided 
• Cascading failures in infrastructure 

Economy • Infrastructure loss and cost of repair 

Other •  
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Landslide  
Hazard Overview 
Landslides are the movement of rock, soil and/or debris down a slope.  Ground failures that result in 
landslides occur when gravity overcomes the strength of the soil and rock in a slope, often with the help 
of contributing factors such as heavy rainfall, erosion of the toe of a slope, ground shaking, or human 
action.   
 
Slope failures in the United States result in an average of 25 lives lost per year and an annual cost to 
society of about $1.5 billion. The recent event in Oso, Washington showed the devastating potential 
that can be caused by landslides. Rock falls, rockslides, and debris flow primarily cause casualties in the 
United States.   
 
Previous occurrences – Washington has a long history of landslides.  Widespread landslides have 
historically occurred during large storm events (1983, 1996, 1997, 2007, and 2009) and earthquakes 
(1949, 1965 and 2001).  Landslides can also move without large events and without warning, such as 
the Aldercrest-Banyon landslide in Cowlitz County, the Carlyon Beach/Hunters Point landslide in 
Thurston County, and the Nile Landslide in Yakima County.  Landslides can also be caused by volcanoes, 
such as the debris avalanche of the Mt.  St.  Helens eruption of 1980 and subsequent lahars (volcanic 
debris flows).  
 
Jurisdictions at greatest risk – Areas most susceptible to landslides are difficult to determine, since site 
specific variables can alter susceptibility.  Areas typically susceptible to landslides are steep hillsides (20 
degrees and greater) and convergent topography.  Landforms can also be a factor in landslide 
susceptibility, such as areas of steep shoreline bluffs, colluvial hollows (bedrock hollows), inner gorges, 
meander bends, rugged topography (mountainous terrain), and areas with previous deep-seated 
landslide movement.  Features such as alluvial fans are areas of deposition for debris flows and other 
landslides.      
 
Most landslides in Washington occur after intense periods of rainfall on already saturated soils.   
 
Frequency – Landslides happen in Washington on an annual basis. 
People – The likelihood that a single landslide would kill 1,000 people to meet the minimum threshold 
for this category is felt to be highly unlikely. 
 
The Cascades Range is one of six Washington State landslide provinces with three sub-provinces: north 
of Snoqualmie Pass, south of the pass, and the strato-volcanoes (Mount Baker, Glacier Peak, Mount 
Rainier, Mount St.  Helens and Mount Adams).  Among the strato-volcanoes, small rock falls and rock 
avalanches are common localized hazards on the slopes of the volcanoes; but earthquakes have 
triggered large rock avalanches.   
 
The Cascades north of Snoqualmie Pass are steep and rugged, generally composed of old, strong 
granitic or metamorphic bedrock.  The valley walls typically produce small to very large rock falls.  Large 
deep-seated landslides, from relict to active, dot the landscape.  Debris flows and to a lesser extent 
debris avalanches are common during prolonged, intense rainstorms and during rain on snow events.  
Some of these landslides have probably been triggered by strong seismic shaking.    
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South of Snoqualmie Pass, the peaks are primarily composed of younger volcanic sediments and rock; 
deep-seated landslides, earthflows and block slides in bedrock are common throughout the area.  Debris 
flows and to a lesser extent debris avalanches are common during prolonged, intense rainstorms and 
during rain on snow events.   
 
Likelihood 
Landslides commonly occur on slopes and in areas where they have taken place before. The majority of 
significant slide events in King County have occurred during or shortly after storm events. The shorelines 
of Puget Sound are particularly vulnerable to slide events.  Several landslides occur in King County every 
year. Most local [King Co.] landslides occur in January after the water table has risen during the wet 
months of November and December. There are no records of fatalities attributed to mass movement in 
the [King] County. However, deaths have occurred in neighboring Washington counties and across the 
west coast as a result of slides and slope collapses. 

A population estimate was made using the structure count of buildings within the landslide hazard areas 
and applying the census value of 2.39 persons per household for King County. Using this approach, the 
estimated population living in the landslide risk area is 35,000 or 2.8 percent of the total planning area 
population. 

The best available predictor of where movement of slides and earth flows might occur is the location of 
past movements. 

Analysis of risk to local jurisdictions is a difficult process.  Currently, there are no comprehensive 
statewide landslide hazard maps.  However, models exist to aid in detecting potential areas more 
susceptible to landslides in some locations.  All counties in Washington State have some landslide 
hazard and risk.  In Washington State, landslide risk is higher in western Washington due to the higher 
amount of precipitation.  Water and gravity are the main drivers of landslides.   
 
Nine state highways considered emphasis corridors because of their importance to movement of 
people and freight are potentially at risk to landslide and ground failure:  

1. Interstate 5  
2. Interstate 82  
3. Interstate 90  
4. U.S. Highway 2  
5. U.S. Highway 12  

6. U.S. Highway 97  
7. U.S. Highway 101  
8. U.S. Highway 395  
9. State Route 20  

  
Additionally, ferry landings in Anacortes, Bainbridge Island, Bremerton, Clinton, Fauntleroy, Keystone, 
Mukilteo, Port Townsend, the San Juan Islands, Seattle, Southworth, Tacoma, and Vashon Island are 
potentially at risk because of their construction on poor soils in shoreline areas.  

Over the past decade, more than 200 landslides occurred along the Seattle to Everett coastline, and more 
than 800 trains have been canceled since 2009 as a result of landslide events (Washington State 
Department of Transportation, 2014). Between December 2012 and January 2013, coastline rail service 
disruption due to landslide events occurred at record levels. 
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Impacts 
Impact Area Impacts 

Public Health and Safety • Acute injury and death specific hazard and secondarily occurring 
hazards  

• Acute injury and death to responders and healthcare workers  
• Overwhelmed healthcare facilities  
• Mental/psychological stress and fatigue (individual and community) 

Property, Facilities, 
Infrastructure 

• Damage and/or destruction of critical infrastructure 
• Damage and/or destruction of personal property 
• Transportation interruptions 

Economy • Business interruptions  
• Decrease in tourism  

Other • Environmental damage 
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Pipeline Incident 
Hazard Overview 
Washington State has the following types of pipelines: crude oil, petroleum products, and natural gas.  
Pipelines can be buried beneath the surface or can be placed above ground.  Natural gas or hazardous 
liquid transmission pipelines run through 28 Washington counties and 119 cities.  They lie buried at 
varying depths, carrying a range of volatile products and cross through a variety of land uses --from 
agriculture to urban centers.  Most of the over 3,200 miles of transmission pipelines in Washington were 
constructed in farmland bypassing urban areas.  Among the Washington State Pipeline Distribution 
Network, King and Pierce Counties have petroleum product and natural gas pipelines running in a north-
south direction throughout the western end of both counties in a similar fashion/location to Interstate-5.  
Pierce County has two interstate pipelines that transport petroleum products and natural gas, as well as a 
pipeline that delivers jet fuel to Joint Base Lewis/McChord. 
 
There are thirty pipeline companies in Washington with the responsibility for the operation of 24,000 
miles of pipelines.  Over 22,000 miles of pipeline provide natural gas to residential neighborhoods and 
over 700 miles of pipelines carry gasoline, diesel, jet fuel, crude oil, and butane.  Twenty-one of the thirty 
pipelines carry natural or hydrogen gas and ten of these carry hazardous liquids such as crude oil, gasoline, 
and jet fuel.  There are nine interstate pipelines in Washington – five carry liquids and three carry natural 
gas.  Interstate pipelines typically are large diameter pipelines that operate at very high pressures. 
 
Likelihood 
U.S. Department of Transportation, Pipeline and Hazardous Materials Safety Administration (PHMSA) 
defines Significant Pipeline Incident as those incidents reported by pipeline operators when any of the 
following specifically defined consequences occur: 1) fatality or injury requiring in-patient hospitalization; 
2) $50,000 or more in total costs, measured in 1984 dollars; 3) highly volatile liquid releases of 5 barrels or 
more or other liquid releases of 50 barrels or more; 4) liquid releases resulting in an unintentional fire or 
explosion. 
 
Only a few notable pipeline incidents occurred in Washington in the past 15 years.  All appear to have 
occurred outside King & Pierce Counties.  Most spills from liquid petroleum pipelines have been no larger 
than a few gallons.  Pipeline incidents often occur due to problems such as corrosion, though events such 
as flooding and earthquakes can increase the likelihood of a pipeline incident.  Populations near pipelines 
are potentially vulnerable to an incident. Pipelines near rivers or streams with a history of flooding are 
vulnerable to an incident. Pipelines on or near earthquake faults or landslide areas are vulnerable to an 
incident. Pipelines near and around excavation work are vulnerable to an incident. 
 
The transportation of hazardous liquids and gases is safer by pipelines then by any other means.  However, 
if an incident occurs at a pipeline the results could be disastrous. With the continued expansion of the 
population in the State, especially the Puget Sound region, many people now live closer to pipelines then 
were originally planned. 
 
While minor leaks happen in the local distribution systems, a major leak from either a natural gas or 
gasoline pipeline is a rare occurrence. With only one Pierce County incident recorded in the past ten years 
the recurrence rate is estimated to be ten years or more. 
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Impacts 
Impact Area Impacts 

Public Health and Safety • Acute injury and death from initial pipeline incident 
• Acute injury and death to responders and healthcare workers  
• Longer-term health consequences to those living near incident 

Property, Facilities, 
Infrastructure 

• Damage and/or destruction of critical pipeline  and other 
infrastructure 

• Damage and/or destruction of personal property 
• Inability for other means of transportation to equal pipeline 

capacities 

Economy • Business interruptions and revenue loss 

Other • Environmental damage 

  



29 
 

Power Outage 
Hazard Overview 
A power outage may be referred to as a “blackout” if power is lost completely, as a “brownout” if the 
voltage level is below the normal minimum level specified for the system or a “dropout” when the loss of 
power is only momentary, from milliseconds to seconds. Some brownouts, called voltage reductions, are 
made intentionally to prevent a full power outage. “Load shedding” or “rolling blackout” is a common 
term for a controlled way of rotating available generation capacity between various districts or customers, 
avoiding total, wide area blackouts.  

The high voltage transmission system is near capacity in many parts of the West, including the Pacific 
Northwest. A seasonal power exchange in this system takes advantage of the seasonal diversity between 
the Northwest’s winter peaking and the Southwest’s summer peaking loads. Utilities can transfer firm 
power from north to south during the Southwest’s summer load season and from south to north during 
the Northwest’s winter load season, allowing both regions to maintain less generating capacity than would 
otherwise be necessary. Seattle City Light’s existing portfolio includes a seasonal exchange with utilities in 
Northern California. The interconnection brings danger of cascading failure and relief of load shedding 
under differing circumstances.  Seattle City Light owns seven dams, mostly on the Skagit and Pend Oreille 
Rivers. Over 86% of Seattle’s power comes from hydroelectric power.   

Likelihood 
All power systems experience unplanned outages. Most are small, resolved within a few hours and do no 
lasting damage. Larger outages occasionally occur.  These outages are usually secondary events caused by 
other hazards, e.g., winter storms.  A sample of outages include: 

• 1988. Downtown Seattle Vault fire. Six electrical cables were damaged resulting in a four-day loss of 
power to a 50 block area in downtown. The area included the Westin Hotel and the Pike Place Market. 
The cause was a contractor driving a steel piling through a buried cable.  

• 1993. Downtown Seattle Vault fire on October 5th. 1,800 customers in about 270 buildings were out 
of power for up to three days in 37 block area. Eight large generators were brought in to help the 
population. Fire destroyed huge underground cables that had to be replaced.   

• July 2009. Western Washington. While Seattle avoided power outages during record heat, Tacoma 
and Monroe did not. Typically, summer is a low demand time for Pacific Northwest power but this 
event demonstrated that Seattle is also vulnerable to demand spikes during the summer.  

Seattle has experienced three large unplanned and multi-day outages in the past 30 years. It is therefore 
plausible that another as large or even larger could occur. The most likely sources are another 
underground vault fire or a regional windstorm. The effects would be similar or worse than past incidents, 
with major parts of Seattle losing power.  

Wind will continue to be a hazard to power transmission.  Seattle City Light has increased its tree trimming 
program, but it is still possible that the number of tree-related outage could increase.  Improvements have 
been made to underground electrical vaults, including automatic fire suppression. These improvements 
should reduce the likelihood and duration of downtown outages.  A regional cascading blackout is a 
distinct possibility in this region.  It seems likely that a problem would originate outside the Seattle City 
Light system because the BPA transmission system is in need of a major upgrade. Seattle has the ability to 
isolate itself but, because the city can only generate a portion of its power, an “islanding” could cause 
short-term, supply-related brownout problems.  
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Impacts 
Impact Area Impacts 

Public Health and Safety • Acute injury and death from initial power failure at source 
• Public health and safety impacts to those who rely on power for 

medical devices 

Property, Facilities, 
Infrastructure 

• Damage and/or destruction of critical power and other 
infrastructure 

• Damage and/or destruction of personal property 
• Transportation disruptions  

Economy • Business interruptions and revenue loss 

Other • School closures  
• Mass gathering cancellations  
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Severe Weather/Storm 

Hazard Overview 
Severe weather or storm can be defined as an atmospheric disturbance featuring sustained strong winds 
(40+ mph) and/or significant precipitation (rain or snow).  Such events typically occur during the winter 
months and generally move inland from the Pacific Ocean.  The primary flood season in Western 
Washington (West of the Cascade Mountains) is November through February.  The windstorm season for 
the state is October through March. The snow season is mid-November through mid-March, while the 
snow season for the state’s mountains is mid-October through May. Severe weather events can also 
include hail, severe heat, ice storms and tornadoes.   

Excessive heat events are defined as a weather pattern that is substantially hotter and/or more humid 
than average for a location at that time of year and can cause dehydration, heat cramps, heat exhaustion, 
heat stroke and even death.   

Likelihood 
Washington has had several notable severe storm events in its history including severe snowstorms, 
tornadoes and windstorms.  Notable severe weather events impacting our region include: 

• January/February 1916 – Seattle's Greatest Snowstorm: One of the top 10 weather events in 
Washington State during the 20th Century.  Seattle’s two-month snowfall total was 58 inches.  
Seattle recorded its maximum snowfall ever in a 24-hour period.  Winds created snowdrifts as 
high as five feet. The region was crippled, with transportation essentially halted.1 

• October 12, 1962 – The Columbus Day Wind Storm: The top weather event in Washington during 
the 20th Century, according to the National Weather Service.  It was the strongest widespread 
non-tropical windstorm to strike the continental U.S. during the 20th century, affecting an area 
from northern California to British Columbia.  Highest recorded wind speeds (before power went 
out at recording stations) were Naselle, Washington Coast – gust to 160 mph; Bellingham and 
Vancouver – gusts of 113 mph; Renton – gust of 100 mph; and Tacoma – gust of 88 mph.2 3 

• November 1990 – Statewide Flooding: One of the top 10 weather events in Washington during the 
20th Century.  Widespread, major flooding on western and eastern Washington rivers and caused 
two deaths.  The Interstate 90 Lake Washington floating bridge between Seattle and Mercer Island 
sank during this storm event. 

• January 20, 1993 – Inauguration Day Windstorm: Hurricane force winds (sustained winds or gusts 
of 74 mph or greater) to King, Pierce, and other Counties. This storm claimed 5 lives and resulted 
in the destruction of 52 homes and damaged an additional 249 homes and 580 businesses.   

• December 14-15 2006 Windstorm.  The powerful windstorm had wind gusts up to 70 MPH in the 
Puget Sound basin, and peak winds well over 100 MPH along the Cascade Crest.  Up to 1.5 million 
residents were without power for up to 11 days.  The storm resulted in 15 deaths (including 8 
from carbon monoxide poisoning).  Governor Gregoire proclaimed an emergency for all 39 
Counties.  

                                                           
1 Chris Hill et al., Top Ten 20th Century Weather Events In Washington State, National Weather Service, Seattle 
Forecast Office, Dec. 1999, http://www.wrh.noaa.gov/pqr/paststorms/washington10.php.  (25 March 2010). 
2 Ibid. 
3 10 Eric Sorensen, Columbus Day 1962, Memories of Storm That Roared Still Vivid, Seattle Times, October 6, 2002. 

http://www.wrh.noaa.gov/pqr/paststorms/washington10.php
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Severe storms and their associated wind, snow and flooding effects will occur in Washington State 
regularly.  The Washington State Emergency Management Division notes that Pierce & King Counties are 
both Most Vulnerable to vulnerable to High Winds and Winter Storms, with a recurrence rate (>100% – At 
least 1 occurrence per year) for High Winds at 165% (Pierce) and 133% (King), and Winter Storm 
reoccurrence rate (>50% – At least one occurrence every two years) at 60% (Pierce) and 70% (King).4 The 
majority of counties in Washington fit into these categories.   

Of all the natural hazards in the United States, heat is the number one, non-severe weather-related killer. 
In an average year, about 658 Americans succumb to the effects of summer heat. Looking at Seattle area 
weather and mortality statistics back to the mid-1970s, an average of three or four fatalities have occurred 
each summer. During excessively warm summers, such as the summer of 1992, up to 50 to 60 deaths have 
occurred. The Washington Climate Change Impacts Assessment studied heat events from 1980 to 2006; 
and found that the Greater Seattle Area had an average of 1.7 heat events per year with an average 
duration of 2.2 days and a maximum of six days.  

Factors that increase vulnerability include: age (65+), ethnicity (especially Pacific Islander), lower levels of 
educational attainment, social isolation, lack of air conditioning, the proportion the population with 
chronic medical conditions and social vulnerability factors such as race, poverty, age and housing 
conditions. Many residents lack efficient cooling systems in their homes or businesses and remain 
unaware how to protect themselves. Warmer average summer temperatures have led to premature death 
among certain populations, including those who are elderly, very young, poor, cognitively or physically 
impaired and already burdened with chronic disease, e.g., hypertension and diabetes. Additionally, 
infrastructure factors can contribute to the development of an urban heat island with higher daytime 
maximum temperatures and less nighttime cooling than surrounding rural areas.  

Our region can expect to experience exposure to some type of severe weather event at least annually.  
Climate change may increase the frequency and magnitude of severe events. 

Impact 
Impact Area Impacts 

Public Health and Safety • Potential injuries and deaths from severe weather and/or their 
aftermath  

Property, Facilities, 
Infrastructure 

• Property damage to all sectors from residential to critical 
infrastructure  

• Utility loss  

Economy • Interruption of services or business processes  
• Financial impacts to businesses, farms, communities, and 

government agencies 

                                                           
4 The National Weather Service defines high winds as sustained winds of 40 mph or gusts of 58 mph or greater, not 
caused by thunderstorms, expected to last for an hour or more.  NWS defines a winter storm as having significant 
snowfall, ice, and/or freezing rain; the quantity of precipitation varies by elevation.  Heavy snowfall is 4 inches or 
more in a 12-hour period, or 6 inches or more in a 24-hour period in non-mountainous areas; and 12 inches or more 
in a 12-hour period or 18 inches or more in a 24-hour period in mountainous areas. 
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• Transportation interruptions  

Other • Environmental impacts 
• Public confident impacts 
• School and other community asset closures  
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Social Unrest 
Hazard Overview 
Social unrest includes a wide range of activities from violent to peaceful, legal to illegal, criminal to 
principled and highly planned to completely spontaneous intended to disrupt a community or 
organization.  The main sub-categories of social unrest are:  

• Civil Disorder: public disturbance by a group or groups of people involving acts of violence that 
cause immediate danger, damage or injury to others or their property. They are often but not 
always politically motivated. 

• Protest and Civil Disobedience: Nonviolent refusal to obey certain laws as an act of political 
protest. 

• Strikes: Collective work stoppages by employees designed to force an employer to meet employee 
demands. 

 
Social unrest may also be a cascading consequence of the impacts from a natural disaster. 
 
Likelihood 
The region has experienced periodic civil disorder, large scale, disruptive protest and strikes throughout its 
history. The issues have been different in each case. The tactics used in the disruptions have also evolved.  
Historical events include: 
 

• 1886 Anti-Chinese Mob: Seattle’s first large civil disturbance occurred in 1886 when a mob 
attempted to evict Chinese residents from the city. The mayor called out the militia to prevent the 
expulsion. The mob resisted. Fighting erupted and the troops fired on the crowd, killing two 
people.   

• 1905 Port of Tacoma unrest: Civil Disorder between the Longshoreman’s Union and the Sailor’s 
Union which led to one death and numerous injuries.   

• 1919 Seattle General Strike: General labor strike lasting three days without violent incident. 
• 1970 Puyallup River Unrest: Altercation following arrests of Puyallup Tribe protesters that led to 

violence between protesters and law enforcement personnel.   
• 1999 Seattle WTO Protests: Approximately 30,000 loosely-affiliated protesters resulted in over 

500 arrests, 89 injuries and substantial property damage to downtown properties. 
 
Disruptive social activity has regularly occurred in the region and will definitely happen again, yet the form 
that future events will take cannot be reliably predicted. Each of the major historical events revolved 
around different issues and took a different form. The most significant events seem to occur when dense 
urban areas are the primary focus of a conflict rather than a secondary site.  
 
Minor occurrences of civil unrest may occur at any time for various reasons. Most of these are too small to 
warrant any concern. The occasional situation where police operations are more than cursory are the 
exception rather than the rule. Looking at the historical record, major civil unrest leading to social 
disruption is a rare occurrence in the region. 
 
Impacts 

Impact Area Impacts 
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Public Health and Safety • Targeting of specific ethnic, racial, religious, political and other 
groups  

• Injuries and death from violent events (projectiles, trauma, fighting, 
crowd control strategies, etc.) 

• Injuries to responders  
• Mental/psychological stress and fatigue (individual and community) 

Property, Facilities, 
Infrastructure 

• Transportation routes vulnerable to disruption 
• Business and personal property damage 
• Equipment and records damage or loss 

Economy • Business and industry damage (property damage, loss of customers, 
etc.) 

Other • Public confidence of the government 
• Environmental impacts 
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Terrorism 
Hazard Overview 
Terrorism is a man-made hazard that is defined by the Federal Bureau of Investigation (FBI) as “the 
unlawful use of force or violence against persons or property to intimidate or coerce a government, the 
civilian population, or any segment thereof, in furtherance of political or social objectives.”5 This threat 
includes acts of terrorism by international terrorist organizations, independent terror cells, homegrown 
violent extremists (HVEs), ‘lone wolf’ violent extremists, and any other group or individual using terror 
tactics (i.e. violence, death, damage, etc.) in the progression of their goals.   
 
Washington State has not experienced a large-scale terrorist attack in its known history.  However, 
smaller-scale incidents have occurred in our region over recent years.  The National Consortium for the 
Study of Terrorism and Responses to Terrorism, a U.S. Department of Homeland Security Science and 
Technology Center of Excellence based at the University of Maryland, noted in a December 2012 report 
that Washington ranked sixth among U.S. states for the experiencing the most terrorist attacks between 
1970-2011 with 88 incidents.6 A sampling of recent incidents includes: 
 

• 2011, Seattle: Two men were arrested for a plot to attack a Seattle armed forces recruiting center.   
• 2009, Seattle: Christopher Monfort emplaced improvised incendiary explosive devices under two 

patrol vehicles parked in a maintenance yard as part of his violent campaign against the Seattle 
Police Department.  The bombs were designed to target and kill police, firefighters and medics 
who arrived to battle the arson blaze.  Monfort is also responsible for the murder of a police 
officer a week later. 

• 2006, Seattle: Naveed Afzal Haq shot six people, one fatally, at the Jewish Federation of Greater 
Seattle.  Haq was not connected with terrorist groups, but his motives were political.   

• 2002, Seattle: Individuals opposed to a Seattle company's involvement with animal research 
entities released smoke bombs in major downtown buildings, causing substantial economic 
disruption and evacuations.  

• May 2001, Seattle: Earth Liberation Front firebombed University of Washington’s Horticulture 
Center.   

 
Likelihood 
Historically, terrorists and violent extremists have demonstrated their continued desire to commit acts of 
terrorism in highly populated or high profile areas.  Highly populated counties tend to have a heavier 
infrastructure base to support a large population and, therefore, typically have more potential targets for 
terrorists and violent extremists seeking to inflict harm on these types of systems.  This is not to say that 
these are the only target-rich environments.  For example, intelligence reporting indicates terrorists’ 
interests in targeting infrastructure such as dams, food supplies, or cyber infrastructures; which can be 
located in sparsely populated areas or are not centralized to one specific locale. 

                                                           
5 National Institute of Justice, U.S. Department of Justice, “Terrorism”. Accessed 2/2/2017: 
https://www.nij.gov/topics/crime/terrorism/pages/welcome.aspx.   
6 Integrated United States Security Database (IUSSD): Data on the Terrorist Attacks in the United States Homeland, 
1970-2011, National Consortium for the Study of Terrorism and Responses to Terrorism, December 2012.  Accessed 
2/2/2017: 
http://www.start.umd.edu/sites/default/files/files/publications/START_IUSSDDataTerroristAttacksUS_1970-
2011.pdf.  

https://www.nij.gov/topics/crime/terrorism/pages/welcome.aspx
http://www.start.umd.edu/sites/default/files/files/publications/START_IUSSDDataTerroristAttacksUS_1970-2011.pdf
http://www.start.umd.edu/sites/default/files/files/publications/START_IUSSDDataTerroristAttacksUS_1970-2011.pdf
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While hurricanes, earthquakes, and other natural disasters can be scientifically forecasted, tracked, and 
somewhat safeguarded against, acts of terrorism are far less predictable.  Furthermore, identifying what 
measures to take once a threat is detected or an attack has already occurred is more of an art than 
science. 
 
The pattern in our region has been a series of smaller scale attacks punctuated by the large 2001 arson 
attack against the University of Washington; thus it seems very likely that Seattle will experience smaller 
scale incidents targeting property.7  At the same time, the international threat from jihadist extremists has 
been growing nationally.  While Seattle has seen some of this activity, the focus seems to be elsewhere.  
There have not been as many incidents linked with right-wing or radical environmental extremists groups 
in recent years, but these groups are still in existence.   
 
A large-scale attack seems like a low probability event but cannot be ruled out.  Both domestic and 
international attackers have proven they can deliver devastating attacks.   
 
Terrorist targets are often located near high traffic/high-visibility routes with convenient transportation 
access. They may become more appealing when high profile personalities and dignitaries visit them.  
 
Examples of targets include: 

• Government office buildings, courthouses, schools, hospitals, and shopping centers 
• Symbolic targets whose operations, practices or associations represent values in conflict with the 

terrorists ideology 
• Dams, water supplies, electrical and gas distribution systems, pipelines, chemical facilities 
• Military installations and suppliers 
• Railheads, interstate highways, tunnels, airports, ferries, bridges, seaports, overpasses 
• Recreational facilities such as sports stadiums, theaters, parks, casinos, concert halls, public 

venues 
• Financial institutions and banks 
• Sites of historical and symbolic significance 
• Scientific research facilities, academic institutions, museums 
• Telecommunications, newspapers, radio and television stations 
• Chemical, industrial, and petroleum plants 
• Business offices, convention centers 
• Law, fire, emergency medical services, and responder facilities and operations centers 
• Special events, parades, religious services, festivals, celebrations 
• Planned Parenthood facilities and abortion clinics 

 
King and Pierce Counties contain a large number of all of these potential targets. 
 
Impacts 

Impact Area Impacts 
Public Health and Safety • Acute injury and death from attacks  

                                                           
7 SHIVA – The Seattle Hazard Identification & Vulnerability Analysis, City of Seattle, Office of Emergency 
Management, April 2014. 
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• Acute injury and death to responders and healthcare workers  
• Patient surge potentially overwhelming healthcare facilities  
• Initial and long-term mental/psychological stress (individual and 

community) 

Property, Facilities, 
Infrastructure 

• Indirect impacts could develop due to lack of maintenance on 
equipment, property or facilities. 

Economy • Loss/damage to property 
• Disruption of business activity  
• Utility losses causing a reduction in employment, wholesale and 

retail sales, sales tax revenue  
• Finances of private utility companies and the businesses that rely on 

disrupted 
• Computer security breaches associated with large data and 

telecommunications losses  
Other • Cancellation/postponement of larger gatherings, classes, work 

schedules 
• Public confidence of the government 
• Environmental damage 

 
 
  



39 
 

Transportation 
Hazard Overview 
Transportation hazards involve all modes: aviation, surface (road, rail, and pipeline) and marine where 
a vehicle accident is the primary impact.  While there have been huge gains in the safety and reliability of 
transportation systems, historical events are a reminder that transportation incidents can be very 
dangerous.  Furthermore, the region’s transportation systems have become busier, more congested, more 
tightly interdependent and lacking in substantial reserve capacity.  Disruptions in one part of the system 
can produce large consequences far from the site of the disruption and can spread from one transport 
mode to another. 
 
Likelihood 
Trends in transportation safety have long been pulling in two directions.  On one hand, the rate and 
severity of accidents has been decreasing dramatically. On the other hand, the use of all transportation 
modes has been increasing.  So far, the pull of the safety improvements that decrease the rate of accidents 
has been dominant.  At some point, the saturation of transportation networks or other factors may 
reverse this trend, but there is no clear indication that the region is reaching this point.  The region will 
probably experience another major accident, but this probability seems to be holding steady or 
decreasing.   
 
Historical and recent transportation incidents include: 
 

• Nov. 18, 1906. Maritime. The passenger ferry Dix sinks two miles off West Seattle. 42 fatalities. 
• Jul. 19, 1949. Aviation. A C-46 cargo plane crashed shortly after take-off, cutting power lines over 

wide areas and striking two buildings in Seattle.  It eventually caught fire and exploded, setting six 
houses on fire.  Flying debris damaged three other houses.  A total of eleven homes were 
damaged or destroyed.  Five people on the ground and two passengers were killed. Thirty-three 
people were injured.  

• August, 1996. Motor Vehicle. A 42-vehicle accident that caused one fatality and 23 injuries closed 
I-5 southbound in Seattle for four hours. 

• Nov. 27, 1998. Motor Vehicle. A passenger on a Metro bus shot and killed the driver as the bus 
was heading south on the Aurora Avenue Bridge in Seattle.  The bus crashed off the bridge, struck 
an apartment building and then the ground 50 feet below.  The shooter, driver and one passenger 
died, plus 32 passengers were injured.  

• May 16, 2007. Rail. A cargo train that ran off the tracks in Pierce County.  Minor amounts of diesel 
were spilled, and three people were trapped requiring rescuing. This incident closed the 
Mounts/Old Nisqually Road for five days. 

• February 26, 2011. Rail. A 103-car freight train derailed and side-swiped a 14-car train along the 
Puget Sound shoreline in Pierce County. The smaller train, carrying four cars of sodium hydroxide, 
had three cars land on the shoreline near the Chambers Bay Golf Course in University Place.  An 
estimated 50 gallons of sodium hydroxide discharged into the beach. 

• September 24, 2015. Motor Vehicle. Crash involving an amphibious tour vehicle and a charter bus 
on the Aurora Avenue Bridge, Seattle resulting in five deaths and over 50 injuries.   

 
Impacts 
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Impact Area Impacts 
Public Health and Safety • Acute injury and death from all types of transportation accidents 

• Acute injury and death to responders  
• Patient surge potentially overwhelming healthcare facilities  
• Initial and long-term mental/psychological stress (individual and 

community) 

Property, Facilities, 
Infrastructure 

• Transportation vehicle(s) striking critical infrastructure 
• Secondary hazards such as fires and hazardous material spills 

Economy • Loss/damage to property 
• Disruption of business activity due to transportation infrastructure 

closure(s)   

Other • Cancellation/postponement of larger gatherings, classes, work 
schedules 
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Tsunami and Seiches 
Hazard Overview 
A tsunami is a series of waves typically generated during an earthquake by sudden displacement of the sea 
floor or lake bed.  Tsunamis are particularly dangerous close to their sources, where the first wave in the 
tsunami series can arrive less than an hour after the tsunami begins and where the earthquake has already 
created havoc.  While tsunamis can occur in the Puget Sound, it is thought only to be a possibility if an 
earthquake is centered in this region and results in a tsunami. A coastal tsunami is not thought to be able 
to reach the Puget Sound area as the waves have many obstacles prior to reaching this region.  

A tsunami crosses the ocean at jetliner speeds, close to 600 miles per hour. The 1964 tsunami from 
Alaska’s Aleutian Islands took less than five hours to reach Hawaii, where it killed 159 people. Computer 
simulations show that the January 26, 1700 tsunami from the Cascadia 
Subduction Zone along the Pacific Coast of Washington took about 10 hours to reach Japan, where it 
caused flooding and damage along 600 miles of the Pacific coast of Honshu. 
Tsunami waves in the ocean can continue for hours; later waves can be larger, more deadly, and more 
damaging. 
 
Seiches are water waves generated in enclosed or partly enclosed bodies of water such as reservoirs, 
lakes, bays and rivers by the passage of seismic waves (ground shaking) caused by earthquakes.  
Sedimentary basins beneath the body of water can amplify a seiche.  Seismic waves also can amplify water 
waves by exciting the natural sloshing action in a body of water or focusing water waves onto a section of 
shoreline. 
 
Likelihood  
Washington State has a long history of tsunamis from sources near and far. The largest of the nearby 
sources, the Cascadia Subduction Zone, produced its most recent great tsunami in 1700 AD. The State’s 
tsunamis also include a Puget Sound tsunami from the Seattle Fault between 900 AD and 930 AD, a 
Tacoma Narrows tsunami from a landslide in 1949, a fatal wave from a rockfall into the Columbia River in 
1965. The recent State’s Pacific Ocean tsunamis include Aleutian Islands in1946, Chile in 1960, and Alaska 
in 1964. The 2011 Japanese tsunami debris has reached Washington State beaches in 2012. 

The geology of the sedimentary basin beneath Seattle amplifies seismic waves from large and distant 
earthquakes, contributing to the damaging effects of water waves in local enclosed bodies of water.  The 
November 2002 magnitude 7.9 Denali earthquake in Alaska produced water waves damaging about 20 
houseboats in Seattle’s Lake Union, buckling moorings, and breaking sewer and water lines. 

The National Tsunami Hazard Mitigation Program’s Center for Tsunami Inundation Mapping Efforts has 
developed a tsunami inundation model for Tacoma using as an initiating event a magnitude 7.3 
earthquake on the Seattle Fault, and two earthquakes on the Tacoma Fault. The area modeled includes 
the portions of the Tacoma area highlighted on the map below. A tsunami from a Seattle Fault earthquake 
is projected to hit shorelines in Tacoma and Gig Harbor within 20 minutes of the earthquake and reach 
heights of up to 12 feet. A tsunami generated by a Tacoma Fault earthquake is projected to hit shorelines 
in Tacoma and Gig Harbor within 10 minutes of the earthquake and reach heights of up to 4 feet.  The 
projected at-risk population of this area is 55,900.  Communities potentially at risk: Gig Harbor, Tacoma, 
University Place. 
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King County (outside Seattle) – Projected at-risk population within one kilometer of the coastline: 45,996.  
Communities potentially at risk: Burien, Des Moines, Federal Way, Normandy Park, Vashon. 
 
Impacts 

Impact Area Impacts 
Public Health and Safety • Acute injury and possible death to those living or visiting areas in 

Puget Sound vulnerable to tsunamis / seiches 
• Patient surge potentially overwhelming healthcare facilities  
• Initial and long-term mental/psychological stress (individual and 

community) 

Property, Facilities, 
Infrastructure 

• Damage to transportation, utility and other key/critical 
infrastructure  

• Personal and commercial property damage 

Economy • Loss/damage to property 
• Disruption of business activity due to transportation infrastructure 

closure(s)   

Other • Cancellation/postponement of larger gatherings, classes, work 
schedules 
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Water Shortage / Drought 

Hazard Overview 
Drought is a prolonged period of low precipitation severe enough to reduce soil moisture, water and 
snow levels below the minimum necessary for sustaining plant, animal, and economic systems.  A natural 
part of the climate cycle, droughts can reduce water supply, threaten crops that rely on natural 
precipitation, and increase the threat of wildfires.  Washington has a statutory definition of drought 
(Revised Code of Washington Chapter 43.83B.400), stating an area is in a drought condition when: 
 

• The water supply for the area is below 75 percent of normal. 
• Water uses and users in the area will likely incur undue hardships because of the water shortage. 

 
Most of the state’s annual precipitation occurs during the winter. Precipitation in the Cascade Mountains 
is normally stored as snow that slowly melts during the spring and summer, maintaining stream and river 
flows.  This is the primary source of water for irrigation and municipal use. The major causes of droughts 
in Washington are either low snow accumulations from either low precipitation or warm winter 
temperatures; or by warm weather in the late winter-early spring that causes early melt of the snowpack.   
 
Unlike most disasters, droughts occur slowly but may last a long time.  Based on the Washington State 
Hazard Mitigation Plan, Western Washington counties are not considered ‘Counties Most At-Risk and 
Vulnerable to Drought.’ 
 
A water shortage can be caused by the onset of a drought or sudden infrastructure failure, such as a major 
pipeline failure or treatment plant shutdown.  The City of Seattle Hazard Identification and Vulnerability 
Analysis notes, “It is extremely unlikely that Seattle would run out of water.” 
 
Likelihood 
Based on the state’s history with drought from 1895 to 1995, the state as a whole can expect severe or 
extreme drought at least 5 percent of the time in the future.  The east slopes of the Cascades and much of 
western Washington can expect severe or extreme drought from 5 to 10 percent of the time.  However, 
water shortages are a regular occurrence in the region’s history.  Historical and recent water shortage / 
drought events include: 
 

• 1928/29: Long drought that lasted nearly one year.  Rain was 20% of normal.  
• 1952/53: Puget Sound was hit with dry weather beginning in January and continuing through April 

1953.  The lack of winter precipitation was a possible reason that the state ordered power cuts for 
hydroelectric dams. 

• 1992: Scarce winter rains prompted emergency measures to avoid severe reservoir depletion. 
Enforced mandatory restrictions reduced water consumption by 25- 30%.  

• Jan. – Mar. 2001: The second driest winter on record in 106 years and second worst drought in 
State History. 

• 2005: The worst snowpack in 60 years of record keeping occurred at Seattle Public Utility’s (SPU) 
watersheds, causing SPU to enter into the advisory stage. 

 
Regarding water shortages, demand is the critical variable. Total consumption or demand is falling, despite 
population growth, but consumption can still spike, especially during the summer months during periods 
of high heat. These periods are predicted to increase with climate change. If a low snow year is followed 
by a hot summer, Seattle’s water supply will face at least a short-term challenge.   
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Impacts 

Impact Area Impacts 
Public Health and Safety • Little to no health hazards 

• Potential conflict over water availability   

Property, Facilities, 
Infrastructure 

• Threat to state electrical supply  due to hydroelectric production 
• Decrease in water availability  

Economy • Increased water costs as water availability decreases 
• Potentially severe agriculture and related sector (landscape, food 

processing, power generation, etc.) consequences (crop yields/loss, 
lower sector employment, etc.) 

• Water recreational economic sector consequences such as impacting 
swimming pools, rafting, etc. 

Other • Potential increase in wildland fire vulnerability  
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Volcano 

Hazard Overview 
Washington State has five active volcanoes (defined as a vent in the earth's crust through which magma, 
rock fragments, gases, and ash are ejected from the earth's interior) – Mount Baker, Glacier Peak, Mount 
Rainier, Mount St. Helens, and Mount Adams. These volcanoes are all capable of generating destructive 
lahars, ash fall, lava and pyroclastic flows, and debris avalanches.  Mt. Rainier is the one active volcano 
located in our region (Pierce County).   
 
Mount Rainier is one of the most hazardous volcanoes in the U.S. It has produced several eruptions and 
numerous lahars in the past 4,000 years. It is capped by more glacial ice than the rest of the Cascades 
volcanoes combined, and parts of Rainier's steep slopes have been weakened by hot, acidic volcanic 
gases and water. These factors make this volcano especially prone to landslides and lahars. More than 
150,000 people live on deposits of past lahars in river valleys below the volcano. 

• King County areas at risk – Auburn, Greenwater, Kent, Pacific, Seattle (Duwamish River), and 
Tukwila, and the valleys of the Duwamish, Green, and White Rivers. 

• Pierce County areas at risk – Ashford, Buckley, Carbonado, Elbe, Fife, McKenna, Orting, Puyallup, 
South Prairie, Sumner, and Tacoma, and the valleys of the Carbon, Nisqually, Puyallup, and 
White Rivers. 

 
Among the specific effects of volcanic activity are: 
 

• Lava erupted from vents can form lava flows or steep-sided lava domes. The heat of lava flows 
can melt ice and snow, creating lahars, or start forest or grass fires. They can bury roads and 
escape routes.  

 
• Pyroclastic flows are high-speed avalanches of hot ash, rock fragments, and gas that move 

down the sides of a volcano during explosive eruptions or when the steep edge of a lava flow 
or part of a lava dome breaks apart and collapses.  
 

• Debris avalanches, a type of landslide consisting of rock, glacial ice, snow, and other debris, 
cause damage down slope and in valleys. Wet debris avalanches can transform into lahars, 
which can flow much farther downstream. 

 
• Lahars are a flowing mixture of rock debris and water that originates on the slopes of a volcano. 

Lahars originate from landslides of water-saturated debris, from the sudden melting of snow 
and ice by eruptive processes, from heavy rainfall eroding volcanic deposits, or from an outbreak 
of floodwater from a glacier or from lakes in craters or water dammed by volcanic deposits.  
 

• Tephra falls are produced by explosive eruptions that blast fragments of rock and ash into the 
air. Large fragments fall to the ground close to the volcano. Small fragments called ash can 
travel thousands of miles downwind and rise tens of thousands of feet into the air.

 
Likelihood 
The National Volcano Early Warning System (NVEWS) is a proposed national-scale effort by the USGS 
Volcano Hazards Program and other affiliated partners to ensure that volcanoes are monitored at a level 
commensurate with the threat that they pose. Of the 169 U.S. volcanoes identified by the NVEWS 
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assessment, four Washington State volcanoes were ranked as very high threat. Specifically, Mount St. 
Helens was ranked 2nd, Mount Rainier was ranked 3rd, Mount Baker was ranked 11th and Glacier Peak 
was ranked 12th. Mount Adams was ranked 19th and considered a high threat volcano.  

Lahars that reached the Puget Sound lowland have occurred about every 500 to 1,000 years. Scientists 
believe there is a one in seven chance that a lahar will reach the Puget Sound lowland in the average 
human lifespan if future lahars occur at rates similar to those of previous lahars. 

Annual Probability of Occurrence of a Mt. Rainier Lahar (Annual Probability): 

• Debris Flows within National Park: ≥1 in 100 
• Inundates Nisqually River (National Lahar): 1 in 100 to 1 in 500  
• Reaches Puget Sound lowlands (Electron Mudflow): 1 in 500 to 1 in 1,000 
• Reaches Puget Sound (Osceola Mudflow): ≤ 1 in 10,000 

Impacts 
Impact Area Impacts 

Public Health and Safety • Victim injury, illness or death associated with the incident  
• Injury or death of responders to the incident 
• Ongoing/long-term public health threats due to ash and other 

environmental hazards 
• Ongoing behavioral health and security concerns of the community 

Property, Facilities, 
Infrastructure 

• Damage / destruction of personal property due to eruption incidents 
• Damage / destruction of critical infrastructure due to eruption 

incidents 

Economy • Negative tourism industry and related economic impacts due to 
eruption incidents 

Other • Environmental damage 
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Healthcare Facility HVAs 

The hazards listed are in order by HVA.  The top three hazards are listed, unless there are ties in 
risk. 
 
Large health clinic system (King County) 

Naturally 
Occurring Events 

Technological 
Hazards 

Human Hazards Hazardous Materials 

Earthquake Flood, internal  Mass Casualty Incident 
(medical/infectious) 

Chemical Exposure, 
External 

Epidemic HVAC failure Mass Casualty Incident 
(trauma) 

Radiologic Exposure, 
External 

Tidal wave  Water failure Terrorism, Biological Terrorism, Chemical 
   Terrorism, Radiologic 

 
 
Skill Nursing Facility (Pierce County)   

Naturally 
Occurring Events 

Technological 
Hazards 

Human Hazards Hazardous Materials 

Earthquake Natural Gas 
Failure 

Active Shooter Terrorism, Chemical 

Flood, External Electrical failure  Mass Casualty Incident 
(medical/infectious) 

Small-Medium Sized 
Internal Spill 

Snow Fall Fire, Internal Bomb threat  
Epidemic Fire Alarm 

failure  
  

 
 
Acute Care Hospital (King County) 

Naturally 
Occurring Events 

Technological 
Hazards 

Human Hazards Hazardous Materials 

Earthquake Water failure Forensic admission Chemical Exposure, 
External 

Windstorm Fire system 
failure 

Mass Casualty Incident 
(trauma) 

Terrorism, Chemical 

Epidemic HVAC failure Civic disturbance Small-Medium Sized 
Internal Spill 
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Dialysis provider 
Naturally 

Occurring Events 
Technological 

Hazards 
Human Hazards Hazardous Materials 

Earthquake Structural 
damage 

Active shooter Terrorism, Chemical 

Ice storm Water failure Civic disturbance Terrorism, Radiologic 
Flood, External  Supply shortage Bomb threat Large internal spill 
  Hostage Situation  

 
Acute care hospital (King County) 

1. Earthquake 
2. Infectious Surge  
3. IS Failure/Cyberterrorism 

 
 
Acute care hospital (King County) 

1. Mass Casualty Campus Event – special events 
2. Explosion 
3. Earthquake 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Overview

Regional Healthcare HVA Survey
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The Northwest Healthcare Response Network has embarked on a regional healthcare Hazard Vulnerability
Assessment (HVA) for our King and Pierce County region. Having an accurate and actionable HVA will
provide a roadmap for regional healthcare and coalition planning. We are seeking your input on this HVA
project to provide feedback on the impact identified hazards could have on our regional healthcare system. 

The Regional HVA project is employing a modified Delphi method, which consists of several rounds of
consensus building to identify the impact of particular hazards. This Delphi model consists of two rounds:

Pre-Rounds: Identification of regional hazards and their likelihood
Round #1: In person, rank impact for all regional hazards 
Round #2: Online survey of a larger group of participants to validate ranking of regional hazards [Current
Round]

The hazards and their likelihood outlined below were gathered based on the following regional jurisdictional
HVAs:

Washington State Emergency Management Division
King County Office of Emergency Management
Pierce County Office of Emergency Management
City of Seattle Office of Emergency Management
Public Health – Seattle & King County Preparedness Department

For each hazard identified in our region we have presented the following information:

1. Definition of the hazard
2. Likelihood of the hazard –  which is defined as:

Low
Chance: Could occur at some time.
Frequency: Has occurred 3 times or less in the past 10 years.
Probability: <35%

Moderate
Chance: Might occur at some time.
Frequency: Has occurred more than 4-6 times in the past 10 years.
Probability: 35-65%

High
Chance: Will likely occur in most circumstances.
Frequency: Has occurred at least 7 times in the past 10 years.
Probability: >65%

3. Possible Impacts and examples – based on literature review, other HVAs, and scientific resources.
4. Impact ranking from Round #1 participants
5. Highlights from the Round #1 discussions
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Your Role: we are asking you to review the hazards and the accompanying documentation carefully and
provide your opinion of the potential impact of each hazard according to the definition of impact below.

When considering impact it is important to review several categories, including: people, information,
property, economic, reputational, and capability.  Each hazard can result in impacts to one or more of these
categories, and the severity of the impact may differ between each category.  When considering the impact
ranking, think beyond your individual facility and how the hazard may impact the regional healthcare
system across King and Pierce counties as a whole.

Low – Causes minimal disruption and can be managed at the daily operational/facility level. 

Moderate – Cannot be managed through normal operational means (e.g. activation of incident command
structure and/or emergency operations plan), but does not threaten the ability of the regional healthcare
system to continue providing essential services. 

High – Cause significant disruption and threatens the ability of the regional healthcare system to continue
to provide essential services. 

Hazards that are consistently ranked by at least 75% of participants will be considered to have reached
consensus. There is no right or wrong answers to the questions. This project is seeking your expert opinion.
The amount of time necessary for completion of the survey will vary with each participant but should take
approximately 30 minutes.

Your participation in this project is entirely voluntary. Any information that you provide will be confidential.
When the results of the project are reported, you will not be identifiable in the findings. You will remain
anonymous to the other participants throughout the Delphi process; only the project managers will be able
to identify your specific answers. 

If you have any questions, please contact Aaron Resnick at Aaron.resnick@nwhrn.org or 425-988-2898.
Please complete and return the survey by 1700 on Friday April 28, 2017

Thank you very much for your participation,

The Northwest Healthcare Response Network

Demographics

Regional Healthcare HVA Survey
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Full Name

Job Title

Department

Organization

Email Address

Please provide your demographic information*

In what county if your organization located (check all that apply)

King

Pierce

Other (please specify)

Other (please specify)

Please indicate how many years of experience you have in your area of work

0-5 years

5-10 years

10-15 years

20+ years

Have you previously participated in an organizational or regional HVA process?

Yes

No
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Other (please specify)

In which sector do you work? (Check all that apply)

Behavioral Health

Blood

City/County Emergency Management

Dialysis

EMS

Hospital

Long-term Care

Outpatient

Public health

Other (please specify)

In which healthcare field(s) do you work? (Check all that apply)

Administration

Behavioral Health

Clinical

Dialysis/Blood

Emergency Management

EMS

Engineering/Facilities

Public Health

Safety

Supply Chain

NA

Hazard: Active Threat

Regional Healthcare HVA Survey
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Hazard: Active Threat 

Definition: An active threat encompasses shootings as well as any other active incident involving a weapon
in which an individual actively engages in killing or attempting to kill people in a confined or populated
area.  

Likelihood – Low 

Regionally: 3 active shooter events have occurred in King and Pierce counties in the last 10 years
2.5% of active shooter incidents nationally have occurred at healthcare facilities (2000-2013, via FBI)
Shooting incidents at large at healthcare facilities have increased from 9.0 per year (2000-2005) to
16.7 per year (2006-2011) nation-wide (Annals of Emergency Medicine, 2013)

Potential Regional Impacts

Public Health & Safety – injury or death of victims and responders, ongoing security threats,
behavioral health needs
Property, Facilities, Infrastructure – impacts to property and infrastructure depending on mode and
location
Economy – impacts to facility or immediate community
Other – erosion of public confidence

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Moderate impact.

Round #1 Participant comments:

(2) Suggest “Low” rank because impacts can be absorbed by other organizations in the system 
(2) Suggest “Moderate” because it will require regional ICS activation
Suggest “Moderate” score because continuing on as ‘normal’ is different, even if not impacted
King and Pierce counties have different healthcare trauma capabilities
Behavioral health aspect of regional active threat incidents is very large/geographically broad (e.g.
2014 Seattle Pacific University shooting)
Think of these incidents as mass casualty incidents
Tracking /reunification adds to a greater number of potential victims
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Active Threat?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Avalanche

Regional Healthcare HVA Survey

Hazard: Avalanche 

An avalanche is a mass of loosened snow or ice that suddenly, and usually swiftly, slides down a mountain,
growing by collecting additional material as it descends.  

Likelihood – High 

Regionally: occurs frequently and annually, often without impact to people, transportation routes, or
other infrastructure
Avalanche control is important along I-90 (Snoqualmie pass) and SR-2 (Stevens pass) and the BNSF
railway
There are no major populations exposed to avalanches in the two counties

Potential Regional Impacts

Public Health & Safety – injury or death of victims and responders
Property, Facilities, Infrastructure – impacts to ski and similar facilities, as well as major
thoroughfares. 
Economy – impacts to logging and recreational sectors, as well as transportation corridors.
Other – damage to hillsides and increased erosion

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Low impact.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Avalanche?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Dam Failure

Regional Healthcare HVA Survey
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Hazard: Dam Failure  

A dam is an artificial barrier built across a watercourse to impound or divert water. Dam failure is the
sudden, rapid, and uncontrolled release of impounded water resulting in downstream flooding.
 
Likelihood – Low

In King and Pierce Counties there are 168 dams that impound 10 acre-feet of water or more
Dam failure events are infrequent and usually coincide with events that cause them, such as
earthquakes, landslides, extreme storms, massive snowmelt, equipment malfunction, structural
damage, foundation failures, and sabotage

Potential Regional Impacts

Public Health & Safety – injuries and death to victims and responders, vulnerable populations
Property, Facilities, Infrastructure – destruction of property and critical infrastructure, disruption of
business
Economy – vary based on size and proximity
Other – environmental impacts, public confidence

HVA Round #1 Ranking: Group did not reach consensus: 66% voted for Low impact; 33% voted for
Moderate.

Round #1 Participant comments:

Living in close proximity to a dam elevates the impact
(2) Most dams are in outlying areas, thus lower impact
Moderate – Snoqualmie Valley area really impacted; Kent and Renton area are also susceptible and
have multiple medical suppliers
Dam failure is usually not a sudden event, thus people have time to react and prepare

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Dam Failure?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Regional Healthcare HVA Survey
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Hazard: Earthquake

Hazard: Earthquake

Earthquakes of all types (Deep, Shallow, Megathrust) pose a threat throughout the Puget Sound region. 
Earthquakes can result in variety of primary and secondary hazards.
 
Likelihood – Low

Deep earthquakes with a magnitude of 6.0 or greater occur about every 30 to 50 years
Shallow Quakes with a magnitude of 6.0 or greater occur about every 500 years
Megathrust earthquakes occur every 200 to 1,100 years, or average every 500 years

Potential Regional Impacts

Public Health & Safety – injuries and death, surge in patients, behavioral health, water contamination
Property, Facilities, Infrastructure – destruction of property and critical infrastructure, structure damage
and collapse
Economy – loss of property, disruption of business and tourism

HVA Round #1 Ranking: Group reached consensus and rated the hazard as High impact.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Earthquake?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Fires

Regional Healthcare HVA Survey
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Hazard: Fires

Our region experiences three types of fire threats: structure fires, wildfires, and wildland urban interface
(WUI) fires where urban development is adjacent to densely vegetated areas.

Likelihood – High for structure fires; High for wildfires; Low for wildland urban interface fires

Structure fires occur on a regular basis throughout the region
Since 1980, King County has seen an average of 10 wildfires per year
The probability of recurrence for the WUI fire hazard in Pierce County is a five year or less occurrence

Potential Regional Impacts

Public Health & Safety – life safety of victims and responders, smoke and air pollution
Property, Facilities, Infrastructure – destruction of property
Economy – destruction of natural resources, business disruption
Other – vegetation and habitat, increase landslide risk

HVA Round #1 Ranking: Group reached consensus and rated the hazard for Structure Fires and Wildfire
as both Low.  Group did not reach consensus on Wildland Urban Interface Fires: 66% voted for Low
healthcare impact; 33% voted for Moderate.

Round #1 Participant comments:

Low – not a huge impact on healthcare system
Moderate – recent large fires like those in Alberta, Canada, greater population development in outlying
areas, and climate change make WUI a higher impact hazard

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Structure Fires?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Wildland Fires?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Wildland Urban Interface Fires?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Flooding

Regional Healthcare HVA Survey
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Hazard: Flooding 

Western Washington is very prone to flooding (river, coastal and urban). Flooding typically occurs after the
Cascades experience large, wet and warm weather systems after winter snow pack has accumulated
during the winter months.
 
Likelihood – High for minor flooding; Low for major flooding

On average, the region has one episode of minor river flooding each winter
Large, damaging floods typically occur every two to five years
To date, major river flooding has infrequently contributed to injury or loss of life; more typically, it
results in property damage 

Potential Regional Impacts

Public Health & Safety – contamination to living environment, injuries, loss of utilities
Property, Facilities, Infrastructure – property damage, loss of utilities, equipment/records damage
Economy – business and industry damage, food service disruption
Other – environmental impacts, public confidence

HVA Round #1 Ranking: Group reached consensus and rated the hazard for Minor Flooding as Low.
Group did not reach consensus on Major Flooding: 66% voted for Moderate; 33% voted for Low.

Round #1 Participant comments:

Low – some warnings/prediction; not huge healthcare impact.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Minor Flooding?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Major Flooding?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Geomagnetic Storm

Regional Healthcare HVA Survey

Hazard: Geomagnetic Storm

Geomagnetic storms are a temporary disturbance of the Earth’s magnetosphere, and are associated with
solar storms, filament eruptions and solar flares from the Sun. Geomagnetic storms induce currents in long
conductors on the Earth’s surface, such as power lines, pipelines, and telecommunication cables. These
additional currents can overload the electric grid system to trigger voltage collapse, or worse, damage a
significant number of expensive extra-high voltage transformers. 
 
Likelihood (Derived from Lloyd’s of London, 2013) – Low 

Solar activity follows an 11-year cycle
Reasonable range for an extreme geomagnetic storm is 100-250 years

Potential Regional Impacts

Public Health & Safety – secondary effects from extended power loss
Property, Facilities, Infrastructure – Widespread-long term damage to electrical systems
Economy – cost of damaged equipment, loss of revenue

HVA Round #1 Ranking: Group reached consensus and rated the hazard as High impact.

Round #1 Participant comments:

Discussion between geomagnetic storm likelihood and earthquakes
Low – Only so many hazards an organization can prepare for; don’t know enough info on this hazard
High – huge impact, such as knocking out all IT infrastructure.  Low chance, massive impact.  The
U.S. government is preparing for it
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Geomagnetic Storm?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Hazardous Materials Incident

Regional Healthcare HVA Survey
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Hazard: Hazardous Materials Incident

Hazardous materials incidents include the unwanted, unplanned, or deliberate release or escape of
substances that may cause or create a potential risk to public health, safety, or the environment.
 
Likelihood – High for small hazardous material incidents; Low for large incidents

Small hazardous material incidents occur annually
Large incidents that could impact a significant portion of the public and create major economic or
environmental problems are extremely rare, a five year or less occurrence
80% - 90% of accidents occur at fixed sites such as factories and storage facilities; 10% - 20% occur
during transportation

Potential Regional Impacts

Public Health & Safety – significant impacts to those exposed, long-term health impacts, behavioral
health
Property, Facilities, Infrastructure – property damage or contamination
Economy – service disruption, financial impacts
Other – environmental impacts, public confidence

HVA Round #1 Ranking: Group reached consensus and rated the hazard for small hazardous material
incidents as Low impact; Group reached consensus and rated the hazard for large hazardous material
incidents as Moderate.

Round #1 Participant comments:

Comment: Are specific sites in our region at higher likelihood?  Are their data points, such as the
number of chlorine plants in our region? 
Discussion: we have super fund sites, ports, oil refinery, etc.—plenty of potential hazardous material
spill sites throughout our region.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Small Hazardous Materials
Incidents?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Large Hazardous Materials
Incidents?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Health (epidemic, pandemic)

Regional Healthcare HVA Survey

Hazard: Health (epidemic, pandemic)

Acute disease outbreak has the potential to paralyze critical operations.  An outbreak can be characterized
by the extent of spread of the disease.
 
Likelihood – High

Periodic outbreaks including influenza are likely in Washington
Washington has 30-50 foodborne outbreaks reported each year
Outbreaks of pertussis or hepatitis A may occur every few years
There have been at least four influenza pandemics in the past 100 years

Potential Regional Impacts

Public Health & Safety – acute illness and death, surge in patients, behavioral health, civil unrest
Property, Facilities, Infrastructure – indirect impacts
Economy – worker absenteeism, decrease in tourism, foodborne illness impact industry
Other – school absenteeism, canceling events, public confidence

HVA Round #1 Ranking: Group reached consensus and rated the hazard as High impact.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Health hazards?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Infrastructure Failures

Regional Healthcare HVA Survey

Hazard: Infrastructure Failures

The network of critical infrastructure that supplies our basic needs for mobility, power, water, sewer and
communications.  This section covers infrastructure failures that are not caused by other hazards; rather,
they are caused by events associated with the infrastructure itself.  Examples include the collapse of the
Tacoma Narrows Bridge (1940), and the I-35W Mississippi River bridge collapse in Minneapolis, MN (2007).
 
Likelihood – Low 

Major infrastructure failures happen roughly once a decade
The chance of a catastrophic infrastructure failure is much smaller
The most vulnerable periods in the life of a structure are during construction, right after it is built, and
as it nears or exceeds it expected operational life

Potential Regional Impacts

Public Health & Safety – injury or death to victims and responders due to failure
Property, Facilities, Infrastructure – infrastructure failure, utility outage, cascading failures
Economy – infrastructure loss or repair

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Moderate impact.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Infrastructure Failures?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Landslide

Regional Healthcare HVA Survey

Hazard: Landslide 

Landslides occur when gravity overcomes the strength of the soil and rock in a slope, often with the help of
contributing factors such as heavy rainfall, erosion of the top of a slope, ground shaking, or human action.  
 
Likelihood – High

Landslides happen in Washington on an annual basis. The majority of significant slide events in King
County have occurred during or shortly after storm events
Over the past decade, >200 landslides occurred along the Seattle - Everett coastline, and >800 trains
have been canceled since 2009 as a result of landslide events

Potential Regional Impacts

Public Health & Safety – injury or death to victims and responders, surge in patients, behavioral
health
Property, Facilities, Infrastructure – infrastructure damage, property damage, transportation
interruption
Economy – business interruptions
Other – environmental damage

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Low impact.

Round #1 Participant comments:

Impacts to trains and transport, but tend to be minor impacts
Larger landslides are more rare
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Landslides?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Pipeline Incident

Regional Healthcare HVA Survey

Hazard: Pipeline Incident 

Washington State has the following types of pipelines: crude oil, petroleum products, and natural gas.
Natural gas or hazardous liquid transmission pipelines run through 28 Washington counties and 119 cities.
 
Likelihood – Low 

Only a few notable pipeline incidents occurred in Washington in the past 15 years.  All appear to have
occurred outside King & Pierce Counties
While minor leaks happen, a major leak from either a natural gas or gasoline pipeline is a rare
occurrence; only one major Pierce County incident has occurred in the past ten years

Potential Regional Impacts

Public Health & Safety – injury or death to victims and responders, long-term health consequences
Property, Facilities, Infrastructure – damage to pipeline and infrastructure, personal property,
transportation
Economy – business interruptions
Other – environmental damage

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Low impact.

Round #1 Participant comments:

There are minor spills but many more pipelines
Pipelines mirror our highway system
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Pipeline Incident?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Power Outage (Extended)

Regional Healthcare HVA Survey
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Hazard: Power Outage (Extended)

A power outage may be referred to as a “blackout” if power is lost completely; a “brownout” if the voltage
level is below the normal minimum level; or a “dropout” when the loss of power is only momentary. Power
outages can be both isolated (e.g. neighborhood) or regional (e.g. city or county-wide). 
 
Likelihood – Low for isolated extended power outages; Low for regional extended power outages

Most are small, resolved within a few hours, and do no lasting damage. Larger outages occasionally
occur
Seattle has experienced three large unplanned and multi-day outages in the past 30 years
These outages are usually secondary events caused by other hazards, e.g., winter storms

Potential Regional Impacts

Public Health & Safety – injury or death from power failure, impacts to those who rely on power for
medical devices
Property, Facilities, Infrastructure – damage to infrastructure, personal property, transportation
Economy – business interruptions
Other – school closures, mass gathering cancellations

HVA Round #1 Ranking: Group reached consensus and rated isolated extended power outages as Low
impact. Group reached consensus and rated regional extended power outages as High impact.

Round #1 Participant comments:

As a primary hazard, infrastructure failure in power
Larger outages not as common
If the neighborhood is Seattle’s First Hill, that could be a larger impact
If this happens in the system then our generators would be working
Potential impacts from neighborhood for a shelter location
High – Power outage often result in activation of ICS
Moderate (x3) – Depends on where outage is and if healthcare is impacted
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Isolated Extended Power
Outage?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Regional Extended Power
Outage?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Severe Weather/Storm

Regional Healthcare HVA Survey
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Hazard: Severe Weather/Storm

Severe weather or storm can be defined as an atmospheric disturbance featuring sustained strong winds
(40+ mph) and/or significant precipitation (rain or snow). Excessive heat events are defined as a weather
pattern that is substantially hotter and/or more humid than average for a location at that time of year.

Likelihood – High for Severe Storms; High for Excessive Heat

Severe storms and their associated wind, snow and flooding effects will occur in Washington State
regularly
Of all the natural hazards in the United States, heat is the number one, non-severe weather-related
killer
In Seattle an average of three or four fatalities have occurred each summer

Potential Regional Impacts

Public Health & Safety – injury or death from severe weather/heat
Property, Facilities, Infrastructure – personal property, utility loss
Economy – business interruptions, financial impacts: business, farms, govt.
Other – environmental impacts, public confidence, school/community asset closures

HVA Round #1 Ranking: Group reached consensus and rated a Severe Storm as Moderate impact.
Group reached consensus and rated Excessive Heat as Low impact.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Severe Storm?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Excessive Heat?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Social Unrest

Regional Healthcare HVA Survey
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Hazard: Social Unrest

Social unrest includes a wide range of activities from peaceful to violent, legal to illegal, principled to
criminal, and highly planned to completely spontaneous intended to disrupt a community or organization. 
Examples include the 1999 World Trade Organization protests in Seattle and 2015 Baltimore protests.  
 
Likelihood – Low 

The region has experienced periodic civil disorder, including large scale, disruptive protest and strikes.
The most significant events seem to occur when dense urban areas are the primary focus of a conflict
rather than a secondary site. 

Potential Regional Impacts

Public Health & Safety – targeting of specific groups, injuries and death in violent events to victims
and responders, behavioral health; transportation issues related to healthcare access
Property, Facilities, Infrastructure – transportation disruption, business/property damage
Economy – business and industry damage
Other – public confidence, environmental impacts

HVA Round #1 Ranking: Group did not reach consensus: 58% of group voted for Low regional healthcare
impact; 42% voted for Moderate. 

Round #1 Participant comments:

Consider this as a possible mass casualty incident
Low – Would have a high impact in an isolated area, not regional impact
Moderate – Could depend on critical facilities impacted
Low – Impact is often short term
Moderate – Can result in activation of incident command system

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Social Unrest?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Regional Healthcare HVA Survey
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Hazard: Technology Threats

Hazard: Technology Threats 

A human caused technological threat; can be caused accidentally (e.g. faults in software programming
code), or deliberately (e.g. malicious hackers).

Likelihood – High 

Washington State ranked 10th in reported incidents of cybercrime in 2010 and 8th in 2013. 
(Washington Emergency Management Division, 2015)
Approximately 90 percent of healthcare organizations have suffered at least one data breach in the
past 2 years. (Ponemon Institute, 2016)
Healthcare sector was far and above the most frequently breached. (NetDiligence, 2013)

Potential Regional Impacts

Public Health & Safety – inability to access electronic systems, applications, devices, etc.; damage to
medical and other equipment.  
Property, Facilities, Infrastructure – virtual and physical property damage, critical infrastructure/utility
damage.
Economy – loss of data, reputation, business disruption, fines.

HVA Round #1 Ranking: Group reached consensus and rated the hazard as High impact.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Technology Threats?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Terrorism

Regional Healthcare HVA Survey

27



Hazard: Terrorism

Terrorism is a man-made hazard that is defined as “the unlawful use of force or violence against persons or
property to intimidate or coerce a government, the civilian population, or any segment thereof, in
furtherance of political or social objectives.” (FBI definition).  For the purposes of the HVA, bioterrorism is
included in this definition.
 
Likelihood – Low for large-scale terror attacks; Moderate for smaller-scale terrorist attacks

Washington State has not experienced a large-scale terrorist attack in its known history
However, smaller-scale incidents have occurred in our region over recent years
Terrorist targets are often located near high traffic/high-visibility routes with convenient transportation
access

Potential Regional Impacts

Public Health & Safety – injury and death from attack to victims and responders, surge in patients,
behavioral health
Property, Facilities, Infrastructure – indirect impacts
Economy – damage to property, business disruption, financial loss, computer breach
Other – cancel gatherings, public confidence, environmental damage

HVA Round #1 Ranking: Group reached consensus and rated a small terror attack as Moderate impact.
Group reached consensus and rated a large terror attack as High impact.

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of a Small Terror Attack?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.
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Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of a Large Terror Attack?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Transportation Incidents

Regional Healthcare HVA Survey
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Hazard: Transportation Incident

Transportation hazards involve all modes: aviation, surface (road, rail, and pipeline) and marine where a
vehicle accident is the primary impact.

Likelihood – Low 

The rate and severity of accidents has been decreasing dramatically; the use of all transportation
modes has been increasing
The region will probably experience another major accident, but this probability seems to be holding
steady or decreasing

Potential Regional Impacts

Public Health & Safety – acute injury or death to victims or responders, surge in patients, behavioral
health
Property, Facilities, Infrastructure – transportation disruption, secondary hazards (fire, hazmat)
Economy – damage to property, disruption to business
Other – cancel large gatherings

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Moderate impact. 

Round #1 Participant comments:

Low – Could not envision a transportation incident with regional impact
Moderate – Could result in a Disaster Medical Control/Coordination Center or ICS activation
Moderate – Depends on the scope if isolated vs. regional
High – Scope of the incident could result in multi-jurisdictional activation of ICS

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Transportation Incidents?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Hazard: Tsunami and Seiches

Regional Healthcare HVA Survey
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Hazard: Tsunami and Seiches

A tsunami is a series of waves typically generated during an earthquake by sudden displacement of the sea
floor or lake bed. Seiches are water waves generated in enclosed or partly enclosed bodies of water by the
passage of seismic waves (ground shaking) caused by earthquakes.
 
Likelihood – Low

Washington State has a long history of tsunamis from sources near and far
Cascadia Subduction Zone most recent great tsunami in 1700 AD
Puget Sound tsunami from the Seattle Fault between 900 AD and 930 AD
Tacoma Narrows tsunami from a landslide in 1949
A fatal wave from a rockfall into the Columbia River in 1965

Potential Regional Impacts

Public Health & Safety – acute injury or death, surge in patients, behavioral health
Property, Facilities, Infrastructure – damage to transportation/infrastructure, property damage
Economy – property loss, business disruption
Other – cancel/postpone large gatherings

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Moderate impact.

Round #1 Participant comments:

Low (3) – limited coastal communities, thus harder to have regional impact
Moderate – Lots of reclaimed land that used to be water; thus what would be the impact?
Moderate – What about Lake WA? Water could go in any direction
Moderate – Patients from coast would come toward our region following a major quake 

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of a Tsunami or Seiches?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Regional Healthcare HVA Survey
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Hazard: Volcano

Hazard: Volcano

Washington State has five active volcanoes (defined as a vent in the earth's crust through which magma,
rock fragments, gases, and ash are ejected from the earth's interior) – Mount Baker, Glacier Peak, Mount
Rainier, Mount St. Helens, and Mount Adams.

Likelihood – Low 

Four Washington State volcanoes were ranked as very high threats compared to other U.S. volcanos
(USGS)
Lahars that reached the Puget Sound lowland have occurred about every 500 to 1,000 years
Mount Rainier has produced several eruptions and numerous lahars in the past 4,000 years

Potential Regional Impacts

Public Health & Safety – injury or death or victims or responders, long-term threats due to ash,
behavioral health
Property, Facilities, Infrastructure – damage of property and infrastructure
Economy – decreased tourism
Other – environmental damage

HVA Round #1 Ranking: Group reached consensus and rated the hazard as High impact. 

Round #1 Participant comments:

Impacts are potentially much broader due to ash

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Volcano?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.
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Hazard: Water Shortage/Drought

Hazard: Water Shortage/Drought

Drought is a prolonged period of low precipitation severe enough to reduce soil moisture, water and snow
levels below the minimum necessary for sustaining plant, animal, and economic systems.

Likelihood – Low 

Droughts occur slowly but may last a long time
The state as a whole can expect severe or extreme drought at least 5 percent of the time in the future

Potential Regional Impacts

Public Health & Safety – conflict over water availability
Property, Facilities, Infrastructure – threat to electrical supply, decrease water availability
Economy – increase cost, agriculture impacts, recreation impacts
Other – increase in fire vulnerability

HVA Round #1 Ranking: Group reached consensus and rated the hazard as Low impact. 

Round #1 Participant comments:

Our regional impact is lower because it is wetter

Comments:

Based on the hazard definition, regional likelihood, and comments from the first HVA round
discussion, how would you rank the regional healthcare impact of Water Shortage/Drought?

LOW – Causes minimal disruption; managed at the daily operational/facility level.

MODERATE – Cannot be managed through normal means (e.g. requires activation of ICS and/or emergency plan), but
does not threaten regional healthcare service delivery.

HIGH – Causes significant disruption and threatens regional healthcare service delivery.

Thank You
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Thank you very much for completing the Regional Healthcare HVA Survey. If you have any questions
please contact Aaron Resnick at aaron.resnick@nwhrn.org or at 425-988-2898.
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