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Executive Summary  
ȰKnow your enemy and know yourself and you can fight a hundred battles without ÄÉÓÁÓÔÅÒȢȱ 

 - Sun Tzu 

Introduction 
The first step to any fitness program is to assess overall fitness level and any limiting health conditions. 
The same is true for community-wide emergency preparedness. In order to appropriately plan, train, 
and test those plans, it is important to know the overall profile and what hazards and vulnerabilities 
should be addressed by planning.  

Seattle is a healthy, vibrant city, yet it faces substantial exposures to hazards that destroy lives, 
property, environment and the tissue of its social life. Knowing these hazards is the first step towards 
reducing their impact.  

Major Points 
1. Earthquakes are our biggest threat due to the combination of magnitude and frequency. 
2. Winter storms (wind and snow) rank high on the list due to their frequency. 
3. Terrorism is a significant threat because of its potentially catastrophic magnitude. 
4. A combination of resource concentration, geography and lack of reserve capacity in our 

transportation system will make access to critical resources a challenge in a disaster. 
5. Our most vulnerable people live toward the outskirts of the city and along the Rainier Valley. 
6. Climate change will broadly affect most of the hazards Seattle experiences. 

The Seattle Hazard Identification and Vulnerability Analysis ό{IL±!ύ ƛŘŜƴǘƛŦƛŜǎ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎ ŀƴŘ 
synthesizes research on them. In doing so, SHIVA ŘŜǎŎǊƛōŜǎ Ƙƻǿ {ŜŀǘǘƭŜΩǎ ǳƴƛǉǳŜ ǉǳŀƭƛǘƛŜǎ ŀǎ ŀ 
community affect the severity of the hazards. It also describes what impacts can be expected when 
hazards happen.  

Target Audience 
{IL±!Ωǎ ǘŀǊƎŜǘ ŀǳŘƛŜƴŎŜ ƛǎ ōǊƻŀŘŜǊ ǘƘŀƴ ǘƘƻǎŜ ǿƘƻ Ǉƭŀƴ ŦƻǊ ŘƛǎŀǎǘŜǊ ǊŜǎǇƻƴǎŜ ŀƴŘ ǊŜŎƻǾŜǊȅΦ Lǘ ƛǎ 
intended as a reference for anyone who wants to know more about how disasters affect Seattle. This 
includes residents, government officials, researchers, business owners, service providers and 
infrastructure managers. Everyone with a stake in keeping Seattle a strong community can use this 
document as a foundation for action and preparedness. Because the audience is so broad, SHIVA avoids 
detailed technical language. Anyone who would like more detailed, technical information can reference 
ǘƘŜ ŘƻŎǳƳŜƴǘΩǎ ƭŀǊƎŜ ōƛōƭƛƻƎǊŀǇƘȅΦ 

This Executive Summary describes the following: 

 Structure of this Document 

 hǾŜǊǾƛŜǿ ƻŦ {ŜŀǘǘƭŜΩǎ IŀȊŀǊŘǎ 

 Overview of the Hazard Chapters 

 Hazards Defined 

 Disasters Defined 

 Vulnerabilities Defined 

 Summary of SHIVA Updates 

 Future Directions 
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Brief Discussion 
This section lays out the details on the scope and methodology of the analysis and provides the rationale 
for the choices made during the construction of the narrative.  

The first task in planning is to learn what one is up against. Because the resources to mitigate, prepare 
for, respond to, and recover from disasters are limited, it is critical to prioritize how they will be utilized. 
To make our community as safe as possible, our resources must be applied to cope with those hazards 
that pose the greatest risk. This document summarizes, analyzes, and evaluates all the major hazards to 
which Seattle is prone, allowing policy makers, businesses and residents the chance to construct their 
own plans on a solid foundation.  

There is a tremendous amount of information on hazards in the Seattle area. Much of the research is 
technical, limited to a single hazard and emphasizes the physical causes of a hazard rather than its 
consequences. At other times information about disaster can include more than is needed yet not 
enough to effectively compare hazards. A final problem is the challenge of expediency: it is often easier 
to describe the symptoms of disasters as opposed to their root causes.  

The Seattle Hazard Identification and Vulnerability Analysis (SHIVA) addresses these problems by 
summarizing all the best available Seattle area hazard research and combining it with an analysis that 
liƴƪǎ ǘŜŎƘƴƛŎŀƭ ƘŀȊŀǊŘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ {ŜŀǘǘƭŜΩǎ ǳƴƛǉǳŜ ǎƻŎƛŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘΦ !ƭƻƴƎ ǘƘŜ ǿŀȅΣ ƛǘ 
tests assumptions about the threat each hazard poses both in absolute terms and relative to one 
another. A major benefit is that it allows readers to compare different hazards and gain an 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ {ŜŀǘǘƭŜΩǎ ƻǾŜǊŀƭƭ άƘŀȊŀǊŘ ǇǊƻŦƛƭŜΦέ    

Structure of this Document 

The Analysis and Evaluation that follows this Executive Summary describes scoring methodology and the 
data displayed on the accompanying tables.   

Next is a foundation for thinking about how individual hazards affect Seattle. Because disasters are, at 
their core, about communities, an extensive Community Profile is provided.  

{ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ŘŜƴǎƛǘȅ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ǎǘŜŀŘƛƭȅ ŀǎ Ƙŀǎ ƻǳǊ ŘŜpendence on the transportation, utility, 
telecommunication and other infrastructures necessary for our safety and productivity. The focus of the 
Community Profile is on the community as a lens through which to evaluate individual hazards. The 
profile describes components of the Seattle community that change the impact of any hazard that 
occurs. These are: 

 Physical Geography 

 Population and Economy 

 Land Use 

 Transportation 

 Utilities 

 Media 

 Emergency Services 

 Healthcare and Human Services 

 History 

Sometimes the Community Profile includes hazard information also addressed elsewhere. For example, 
the quality of the building stock is important for assessing the impact of any hazard, but is especially 



 Seattle Hazard Identification and Vulnerability Analysis 

 11 

important for earthquake treat assessment. As a result, the quality of the building stock is addressed 
both in the Community Profile and the chapter on earthquakes. Some conditions like economic decline 
could be considered hazards, but here they are treated as traits of the community and covered in the 
Community Profile.  

Climate change affects nearly all the hazards covered in the SHIVA. For that reason, it is treated as a 
factor that contributes to hazards rather than a hazard in itself, and it has its own chapter. 

/ƘŀǇǘŜǊǎ ƻƴ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎ ŦƻƭƭƻǿΦ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎ are grouped into five main categories, most of 
which have subcategories describing particular hazards.  The hazard groups are: 

 Geophysical hazards 
o Earthquakes 
o Landslides 
o Tsunami and seiches 
o Volcanic eruptions and lahars 

 Disease/Pandemic Influenza 

 Intentional Hazards 
o Civil disorder 
o Terrorism 
o Active Shooter Incidents 

 Transportation and Infrastructure 
o Transportation Incidents 
o Fires 
o Hazardous Materials Incidents 

 Weather Hazards 
o Excessive Heat 
o Floods 
o Snow 
o Water Shortages 
o Wind Storms 

Overview of Seattleôs Hazards 

Geophysical Hazards 
Earthquakes 
Earthquakes are the most destructive hazard that Seattle faces. Since its founding, three major quakes 
have struck Seattle. They occurred in 1949, 1965 and 2001., geologists have recently found evidence of 
massive earthquakes off the Washington coast and along the Seattle Fault that runs through the center 
of the city. The bulk of potential damage from a major earthquake would come from building collapse, 
landslides, fires, land subsidence and even a tsunami or seiche. Casualties could exceed 1,000 people 
and economic damage could easily run into billions of dollars. 

Landslides 
Landslides are a common problem in Seattle and are frequently secondary causes of other hazards, such 
as earthquakes and storms. Most slides are small enough that they do not create city-wide emergencies, 
although weather and soil conditions occasionally cause slides throughout the city within a short period 
of time. Slides can destroy buildings, block roads and sever lifelines. The main impacts of landslides are 
economic. 
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The city recognizes that landslides are a complex problem. Following the major slides of 1996/97, it 
convened an Interdepartmental Landslide Team to address this problem. The U. S. Geological Survey 
(USGS) adds new accǳǊŀŎȅ ǘƻ ǘƘŜ ŎƛǘȅΩǎ ǇǊŜŘƛŎǘƛǾŜ ŀōƛƭƛǘȅ ǘƘǊƻǳƎƘ ƛǘǎ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǊŀƛƴŦŀƭƭ ŀƴŘ ǎƻƛƭ 
conditions and by creating new maps showing landslide susceptibility.  

Tsunami and Seiches 
Tsunamis are the product of earthquakes or large landslides. Tsunami contain a massive amount of wave 
energy and travel at high speeds. When they strike land, tsunami push water with tremendous force far 
inland. The generation of a tsunami is complex; generally, a shallow earthquake that is at least 
magnitude 7.0 can cause a dangerous tsunami. Evidence shows that tsunamis believed to be caused by 
shallow earthquakes along the Seattle Fault have inundated Seattle shorelines. It is possible an 
earthquake or landslide could cause a powerful tsunami, but the likelihood is very low. 

Seiches develop when an enclosed body of water is shaken. They are rare occurrences in this area. An 
1891 earthquake produced an eight-foot seiche on Lake Washington and the 1964 Alaskan quake 
generated seiche-caused damage around Lake Union. 

Volcanic Eruptions and Lahars 
There are five active volcanoes in Washington State. All of them are too far away from the city to cause 
any blast effects. The most probable impact is the after effects of a lahar from Mt Rainier.  A lahar is a 
type of debris flow originating on a volcano.  Lahars from Mt. Rainier have buried low-lying areas west of 
the mountain, but there is no evidence yet of a lahar reaching Seattle.  While it is possible for a lahar of 
unprecedented size to strike Seattle, a more likely event is that a lahar would stop south of the city and 
that rain and erosion would wash the sediment down the Duwamish in the days and weeks following 
the incident.   

Ash fall is another possibility. Mt. Rainier, Mt. St. Helens, and Glacier Peak are the most likely sources 
although ash could come from as far away as Mt Shasta in Northern California. Ash falls from Mt. 
wŀƛƴƛŜǊΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ŜǊǳǇǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ƭƛƎƘǘΣ ǿƘŜǊŜŀǎ DƭŀŎƛŜǊ tŜŀƪΩǎ ƘŀǾŜ ōŜŜƴ ǎƻƳŜ ƻŦ ǘƘŜ ƘŜŀǾƛŜǎǘ 
in the Pacific Northwest. Heavy ash fall could paralyze the city, damage infrastructure and cost millions 
of dollars to clean up. 

Disease/Pandemic Influenza 
Infectious disease outbreaks occur in King County on a regular basis. Common disease outbreaks include 
Influenza, Pertussis, Hepatitis, Salmonella and Tuberculosis. More severe disease outbreaks could 
involve E. Coli, Measles, Meningitis, SARS and Pandemic influenza. 

The potential consequences of disease outbreaks include: 

 Patients overwhelming local hospital and health care providers 

 Inability to request mutual aid assistance if impacts involve multiple communities 

 Contaminated water supplies 

 Threats to critical infrastructure if essential operators are absent in high numbers 

 Widespread mental health impacts 

 Closure of community services, schools and larger public events 

 Civil unrest 
 
Seasonal influenza epidemics recur annually due to subtypes of influenza that circulate worldwide. 
These epidemics cause an average of 36,000 deaths annually in the United States. Seasonal influenza 
primarily impacts those with weak immune responses such as the very young, old and chronically ill. 
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Most other people develop some degree of immunity to the viruses through annual illness or vaccine. 
This learned immune response helps protect from the serious consequences of seasonal influenza.  

Influenza pandemics, however, are distinct from seasonal influenza epidemics and represent one of the 
ƎǊŜŀǘŜǎǘ ǇƻǘŜƴǘƛŀƭ ǘƘǊŜŀǘǎ ǘƻ ǘƘŜ ǇǳōƭƛŎΩǎ ƘŜŀƭǘƘΦ tŀƴŘŜƳƛŎ ƛƴŦƭǳŜƴȊŀ ǊŜŦŜǊǎ ǘƻ ŀ ǿƻǊƭŘǿƛŘŜ ŜǇƛŘŜƳƛŎ ŘǳŜ 
to a new, dramatically different strain of influenza virus. A pandemic virus strain can spread rapidly from 
person-to-person and, if severe, can cause high levels of disease and death around the world. Those 
who become ill from a Pandemic Influenza may differ from those who are typically at risk from a 
seasonal influenza. 

Intentional Hazards 
Civil Disorder 
Like many other American cities, Seattle has suffered from civil unrest. The most recent episodes were 
related to the 1999 World Trade Organization (WTO) meeting and the 2001 Mardi Gras celebration in 
Pioneer Square. Violence targeted against people has been rare and looting has been light, but fires 
have been a significant threat. Response to large disorders could require an enormous expenditure of 
money and time to control. 

Terrorism 
In recent years, Seattle has experienced a number of terrorist incidents perpetrated by right-wing hate 
groups, eco-terrorist groups and others. During the 1999 WTO and again in 2001, suspected Earth 
Liberation Front (ELF) attacks occurred at the University of WashingǘƻƴΩǎ /ŜƴǘŜǊ ŦƻǊ ¦Ǌōŀƴ IƻǊǘƛŎǳƭǘǳǊŜΦ 
In 1999, Ahmed Ressam was caught smuggling bomb-making material into the country through 
Washington State. His arrest raised fears that Seattle had become a terrorist target, although it was later 
determined that the actual target was Los Angeles. 

The September 11, 2001 attacks on the World Trade Center and the Pentagon brought heightened 
awareness of the possibility that any large city like Seattle could become a target. In the aftermath of 
9/11, Seattle has taken the threat of terrorism involving chemical, biological, nuclear, radiological and 
explosive methodologies and cyber-terrorism seriously. 

Mass Shootings 
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. Several recent, highly public and shocking attacks 
on children elsewhere in the country have focused public attention on this problem. Most attacks are 
carried out by a single attacker in a single location. Terrorist groups have used assaults with firearms, 
most recently in Mumbai, India. They represent the extreme end of firearms-based attacks.   

Transportation and Infrastructure 
Transportation Incidents 
There have been three major aircraft accidents within the city involving ground casualties. One of the 
ŎƛǘȅΩǎ ŘŜŀŘƭƛŜǎǘ ŘƛǎŀǎǘŜǊs was a plane crash that occurred in 1943, killing 32 people. Areas in the 
southern Duwamish Valley are the most vulnerable. A crash could cause fatalities, fires, power outages 
and other disruptions. 

Fires 
Conflagrations are rare in modern, developed cities, but fires could happen after an earthquake or 
during civil unrest. Ignitions could occur throughout the city simultaneously.  Large number of fires could 
overwhelm the capabilities of ǘƘŜ CƛǊŜ 5ŜǇŀǊǘƳŜƴǘΦ CƛǊŜǎ ƛƴ ǘƘŜ ŎƛǘȅΩǎ ǇƻǿŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪ Ŏŀƴ 
create large power outages. 
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Hazardous Material Incidents 
A hazardous material incident is generally described as the intentional or accidental release of toxic, 
combustible, illegal or dangerous nuclear, biological or chemical agents into the environment. Most 
incidents happen at fixed sites, but incidents involving transported hazardous materials are often more 
dangerous, since they occur in less controlled environments.  

Weather 
Excessive Heat 
Meteorologists can accurately forecast the development of an Excessive Heat Event (EHE) and the 
severity of its associated conditions with several days of lead time. The National Weather Service (NWS) 
has developed a Heat Health Watch/Warning System that tailors excessive heat guidance to specific 
regions in the country. The Seattle area was ranked 15th among urban regions of at least 500,000 
residents to implement this new system in 2005. EHEs may be on the rise. Increased exposure to EHE 
may help acclimate people to relatively hotter conditions while simultaneously increasing the exposure 
of vulnerable populations. 

Floods 
Seattle does not have a history of large flood events within its city limits. The Duwamish River has been 
dredged and is regulated by the Howard Hanson Dam. Thornton and Longfellow Creeks have flooded in 
the past; however, Seattle Public Utilities (SPU) has since built control structures on both creeks.  

{ŜŀǘǘƭŜΩǎ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ŀƴŘ ƻǊƛƎƛƴŀƭƭȅ ōǳƛƭǘ ŦƻǊ ƭƻƴƎŜǊ Řǳration and lower intensity rain 
storms.  Recent weather patterns have tended toward very high intensity rain cells, sometimes over 
narrow geographic storm-tracks1. These storms release larger amounts of rain, in short periods of time, 
which the drainage systems cannot always handle adequately.  Projects and improvements are planned 
or underway in those areas of the City which suffer a higher impact. 

Snow 
Once every four or five years a major snow storm paralyzes the city. The immobility causes economic 
damage and inconveniences for many. The snow can also cut power and phone lines, topple trees and 
even collapse roofs. Excessive cold may exacerbate risks to human health and safety when electric 
heating sources are inoperable.  

Water Shortages 
Urban water shortages result when water demand exceeds supply over an extended period. Droughts 
are very slow onset emergencies, unlike the other hazards covered in this report. Seattle has a history of 
water shortages. The main impacts are reduced instream flows for salmon, the inconveniences of usage 
restrictions and economic hardship for some businesses that use large amounts of water. In 2006, 
Seattle Public Utilities (SPU) updated and adopted a plan to respond to and mitigate water supply 
problems2. Water shortages are also associated with earthquake damage to water supply and 
distribution systems. 

Wind Storms 
Sustained winds of 85 miles per hour have been recorded in the Seattle area, notably in 1993 and 2006. 
¢ƘŜ ŀǊŜŀΩǎ Ƙƛƭƭȅ ǘŜǊǊŀƛƴ ƴƻǊƳŀƭƭȅ ōǊŜŀƪǎ ǳǇ ǎǘǊƻƴƎ ǿƛƴŘǎΣ but occasional strong storms interrupt normal 
activity throughout the city. Such storms cause widespread utility line damage and power outages due 
to toppled trees and broken tree limbs. The City of Seattle has programs for vegetation management 
that serve to mitigate damage to electrical systems during windstorms. 
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Overview of the Hazard Chapters 

Each of the hazard-specific chapters follows a standard format. This enables the same key aspects of 
each hazard to be considered and allows readers to compare the same sections across hazards. 
Sometimes this format means that some repetition occurs. 

Key Points 
This is a collection of bullet points that summarize the principle findings of the chapter. 

Nature of the Hazard 
This section identifies why the hazard was included. Sometimes a disaster caused elsewhere by the 
hazard prompts its inclusion. For example, extreme heat is included because of the catastrophic heat 
waves in Chicago in 1995 and France in 2003. Events in other locations can raise our awareness of a 
potential hazard here. Other times, purely local factors apply. Critical information about the causes and 
mechanics of how the hazard works is also included here. 

History 
This is a local history of major events in Seattle or the region, as relevant. Some of the events are less 
relevant today but are included for the sake of completeness, to raise awareness of the presence of the 
hazard in our area or because they form part of ǘƘŜ ŎƛǘȅΩǎ collective narrative. Many early transportation 
accidents are included for these reasons. Safety standards were very different in 1906 than today, but it 
is still important to realize that 42 people died off Alki in a ship wreck.    

Likelihood of Future Occurrence 
Evaluating the frequency of hazards is extremely imprecise. In all but rare cases where the science is 
ŜȄǘǊŜƳŜƭȅ ƎƻƻŘΣ ǇǊƻōŀōƛƭƛǘƛŜǎ ŀǊŜ ŀǾƻƛŘŜŘΦ ά[ƛƪŜƭƛƘƻƻŘέ ƛǎ ǳǎŜŘ ǘƻ ŜȄǇǊŜǎǎ ǘƘŜ ƛƴƘŜǊŜƴǘ ǾŀƎǳŜƴŜǎǎ ƻŦ 
talking about the future of a particular hazard.  

In most cases, it can be known with almost certainty that a particular hazard will occur at some point in 
the future, but no one can predict when and where with any kind of accuracy. Earthquake is an example 
of this type of hazard in Seattle. Alternately, some hazards are very rare and it is unlikely that Seattle will 
experience even a minor such event in the near future. Tsunami are examples of this kind of hazard. 

Other hazards occur frequently, but most are minor while only a few are disastrous. What is evaluated 
with these hazards is the likelihood of a disastrous occurrence of the hazard. Landslides are an example 
of this type of hazard.  

Vulnerability 
The items included here are vulnerabilities related to an individual hazard. An example is construction 
type. Wood-frame buildings perform well in earthquakes, but they are more vulnerable to fire. General 
vulnerabilities are included in the Community Profile section. 

Assessment 
The assessment examines what could happen if a hazard occurs. This section includes only the most 
important factors to provide a rough order of magnitude. Because the magnitude of impacts varies so 
ƎǊŜŀǘƭȅΣ ǘƘŜǊŜ ƛǎ ƎǊŜŀǘ ǾŀǊƛŀǘƛƻƴ ƛƴ ǘƘŜ ǇƻǎǎƛōƭŜ ǎŎŜƴŀǊƛƻǎ ŘŜǎŎǊƛōƛƴƎ ŀ ƘŀȊŀǊŘΩǎ ŜŦŦŜŎǘǎΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ 
ƘŜǊŜΣ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ ΨƭƛƪŜƭȅΩ ŀƴŘ ǘƘŜ ΨƳŀȄƛƳǳƳ ŎǊŜŘƛōƭŜΩ ŜŦŦŜŎǘǎ ŦƻǊ ŜŀŎƘ ƘŀȊard. The 
άaƻǎǘ [ƛƪŜƭȅέ ǎŎŜƴŀǊƛƻ ƛǎ ƻŦǘŜƴ ǘƘŜ ǳǇǇŜǊ ǊŀƴƎŜ ƻŦ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ ƳŀƎƴƛǘǳŘŜ ƻŦ Ǉŀǎǘ ƻŎŎǳǊǊŜƴŎŜǎΣ ŀƴŘ ǘƘŜ 
άaŀȄƛƳǳƳ /ǊŜŘƛōƭŜέ ǎŎŜƴŀǊƛƻ is one that represents the biggest incident that has a reasonable chance 
of occurring.   
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Conclusion 
This is a brief summation of the major points of the text in a paragraph or two to help the reader 
remember the hazard. 

Hazards Defined 

A Hazard Ƴŀȅ ōŜ ōǊƻŀŘƭȅ ŘŜŦƛƴŜŘ ŀǎ άŀ ǎƻǳǊŎŜ ƻŦ ǇƻǘŜƴǘƛŀƭ ŘŀƴƎŜǊ ƻǊ ŀŘǾŜǊǎŜ ŎƻƴŘƛǘƛƻƴέ3. The definition 
of a hazard may be consequŜƴŎŜ ōŀǎŜŘΣ ŀǎ ά{ƻƳŜǘƘƛƴƎ ǘƘŀǘ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ōŜ ǘƘŜ ǇǊƛƳŀǊȅ ŎŀǳǎŜ ƻŦ 
ŀƴ ƛƴŎƛŘŜƴǘΣέ ǿƘŜǊŜ ŀƴ ƛƴŎƛŘŜƴǘ άŀƴ ƻŎŎǳǊǊŜƴŎŜΣ ƴŀǘǳǊŀƭ ƻǊ ƘǳƳŀƴ-caused, that requires action by the 
ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳέ.4    

Hazards can be lumped into discrete groups, such as earthquakes, hazardous materials releases, snow 
storms, etc. People worry about hazards because they can have disastrous consequences.   

Disasters Defined 

5ƛǎŀǎǘŜǊǎ ŀǊŜ ƘƛƎƘƭȅ ŎƻƳǇƭŜȄ ŜǾŜƴǘǎΣ ǎǳŎƘ ŀǎ άŀ ǎŜǾŜǊŜ ƻǊ ǇǊƻƭƻƴƎŜŘ ƛƴŎƛŘŜƴǘ ǿƘƛŎƘ ǘƘǊŜŀǘŜƴǎ life, 
property, eƴǾƛǊƻƴƳŜƴǘ ƻǊ ŎǊƛǘƛŎŀƭ ǎȅǎǘŜƳǎέ5. This functional definition of disasters works for responders 
without have to spell out consequences in detail. 

²Ƙŀǘ ŎƻƴǎǘƛǘǳǘŜǎ ŀ ŘƛǎŀǎǘŜǊ ƛƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ŎƻƭƭŜŎǘƛǾŜ ƛƳŀƎƛƴŀǘƛƻƴ ŀƴŘ ƳŜƳƻǊȅ Ŏŀƴ ōŜ ǿƛŘŜ-ranging 
and seemingly disparate events, such as: 

 The Space Shuttle accidents  

 The assassination of Dr. Martin Luther King, Jr. and President John F. Kennedy 

 The collapse of the Tacoma Narrows Bridge 

 AIDS 

 Dutch Elm Disease 

 Obesity 

 Three Mile Island 

9ȄǇŜǊǘǎ ƻŦǘŜƴ ǊŜƭȅ ǎƻƭŜƭȅ ƻƴ ƳƻǊǘŀƭƛǘȅ ŀǎ ŀ ƳŜŀǎǳǊŜ ƻŦ ŘƛǎŀǎǘŜǊǎΣ ōǳǘ ŎƻƳƳǳƴƛǘƛŜǎ ŘƻƴΩǘΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ 
deaths that a community considers a disaster may be huge, as with AIDS, or just one, as with the deaths 
of Dr. Martin Luther King, Jr. and President John F. Kennedy or zero. Some disasters are sudden while 
ƻǘƘŜǊǎ ƭŀǎǘ ŀ ƭƻƴƎ ǘƛƳŜΦ {ƻƳŜ ŘƛǎŀǎǘŜǊǎ ōŜŎƻƳŜ ŜǾŜƴǘǎ ǘƘŀǘ ƘŀǾŜ ŦŀŘŜŘ ŦǊƻƳ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ŎƻƭƭŜŎǘƛǾŜ 
memory. The worst maritime accident in American historyτthe sinking of the Sultana in 1865 with the 
loss of 1,700 ς 2,000 livesτis forgotten today, for example, and the 1918 pandemic was barely 
remembered until the medical community raised the alarm after H1N1 influenza appeared.   

Disasters are some of the most complex events that occur in society but some common threads run 
through many of the things that are labeled as disasters.  

 There is often more than one hazard at work. 

 They usually feature a sequence of events or failures that was either totally unexpected prior to 
the disaster or the impacts of the disaster entirely eclipsed the local response capabilities. 

 They threaten our sense of control. Most people feel more comfortable in their cars than on 
airplanes despite the higher mortality in driving because they are at the wheel.   

 They undermine our sense of community. We are all dependent on our community for survival 
so anything that threatens the existence of the community itself is very scary.  

 They depend on what else is happening at the time. The Sultana disaster is not remembered 
today because the Civil War has just ended and Lincoln had been shot a week earlier.   
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This document is a hazard analysis. It analyzes the causes of disasters and focuses on identifying their 
consequences. This type of analysis leads to including events that are highly improbable but 
nevertheless possible. The dilemma of including all possible worst cases is that there are a virtually 
ǳƴƭƛƳƛǘŜŘ ƴǳƳōŜǊ ƻŦ ǘƘŜƳΣ ŀƴŘ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ Ƴŀƴȅ ƻŦ ǘƘŜƳ ǊŜƴŘŜǊ ŀƴȅ ŀŎǘƛƻƴ ƻƴ {ŜŀǘǘƭŜΩǎ ǇŀǊǘ 
moot. For example, if terrorists explode a nuclear bomb in Seattle, having three days of water will not 
matter. 

Also, mitigating all worst case scenarios would be prohibitively costly, and budgets are based on 
priorities. In general, the more costly the mitigation and preparedness measures being considered, the 
more important it is that the probability of occurrence is considered. For example, a tsunami in Seattle is 
possible. Imposing design standards to mitigate a tsunami, however, may not be reasonable or 
financially feasible because of the cost to property owners and the lost opportunity to use those funds 
elsewhere to protect the community from another hazard.  

The cost of expensive countermeasures may narrow hazard scenarios. Extreme low likelihood, high 
consequence scenarios with lower cost countermeasures can still be practical and informative to use. 
Emergency response planning is an example of the latter lower cost countermeasures. To deal with this 
ŘƛƭŜƳƳŀΣ ŜŀŎƘ ŎƘŀǇǘŜǊ Ŏƻƴǘŀƛƴǎ ǘǿƻ ǎŎŜƴŀǊƛƻǎΣ ŀ ΨƳƻǎǘ ƭƛƪŜƭȅΩ ǎŎŜƴŀǊƛƻ ŀƴŘ ŀ ΨƳŀȄƛƳǳƳ ŎǊŜŘƛōƭŜΩ 
scenario.   

Vulnerabilities Defined 

²ƘŜƴ ǎƻƳŜƻƴŜ ǎŀȅǎ ǘƘŀǘ ǎƻƳŜǘƘƛƴƎ ƛǎ ŀ άŘƛǎŀǎǘŜǊ ǿŀƛǘƛƴƎ ǘƻ ƘŀǇǇŜƴΣέ ǘƘŜ ǇŜǊǎƻƴ ƛǎ ŘŜǎŎǊƛōƛƴƎ 
vulnerability. All that may be needed is a tiny disturbance to cause major problems. Sometimes the 
vulnerability is as simple as the predominant construction material. More complex factors are often 
work in even the simplest of situations. Some vulnerabilities are unique to a particular hazard. Others 
can be thought of as constants that are common to all hazards.  

This docǳƳŜƴǘ ƛŘŜƴǘƛŦƛŜǎ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ǊŜƭŀǘŜŘ ǘƻ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎΣ ƛƴ ƻǊŘŜǊ ǘƻ ƘŜƭǇ ǊŜŘǳŎŜ ōƻǘƘΦ 
Sometimes it is not possible to reduce vulnerability to all hazards, and sometimes there are unintended 
consequences. For example, the Great Seattle Fire of 1889 wŀǎ ŀ ŘƛǎŀǎǘŜǊ ōŜŎŀǳǎŜ {ŜŀǘǘƭŜΩǎ Řƻǿƴǘƻǿƴ 
ōǳƛƭŘƛƴƎǎ ǿŜǊŜ ƳŀŘŜ ƻŦ ǿƻƻŘΦ 5ƻǿƴǘƻǿƴ ǿŀǎ ǊŜōǳƛƭǘ ǿƛǘƘ ōǊƛŎƪΣ ǿƘƛŎƘ ƎǊŜŀǘƭȅ ǊŜŘǳŎŜŘ {ŜŀǘǘƭŜΩǎ 
ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ŦƛǊŜΦ !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƛǘ ƛƴŎǊŜŀǎŜŘ {ŜŀǘǘƭŜΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ŜŀǊǘƘǉǳŀƪŜǎΣ ŀƴ 
unrecognized hazard at the time.  

±ǳƭƴŜǊŀōƛƭƛǘƛŜǎ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ƘŀȊŀǊŘǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

Physical Vulnerability 
Physical factors include weaknesses in the built environment, lack of redundancies in critical facilities 
and proximity to hazardous areas. Because many of these vulnerabilities depend on specific hazards, 
they are covered in the hazard chapters. 

Social Vulnerability 
The notion of social vulnerability is that the overall vulnerability of a community depends on who lives in 
it.6 The concept of social ǾǳƭƴŜǊŀōƛƭƛǘȅ ŜȄǘŜƴŘǎ ōŜȅƻƴŘ ƛŘŜƴǘƛŦȅƛƴƎ άǎǇŜŎƛŀƭ ƴŜŜŘǎέ ǇƻǇǳƭŀǘƛƻƴǎ ƻŦǘŜƴ 
included in disaster plans.  

Vulnerability to hazards is often thought of as directly related to the mechanics or proximity of the 
hazard itself, such as knowing that wooden buildings are more vulnerable to fire or that it is risky to live 
downwind from a facility that stores major amounts of hazardous chemicals. The concept of social 
vulnerability also expands on this thinking. 
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Research is showing that the extent of a disaster often closely aligns with certain socio-economic 
indicators present in a community. The University of South Carolina has developed a model called the 
Social Index of Vulnerability that analyzes 42 variables. This index has been empirically checked in 
several case studies. The University of South Carolina has produced a map for Seattle that is based on 
their Social Index of Vulnerability. It is included in the Community Profile on page 2727. 

Concentration 
Lƴ ƪŜŜǇƛƴƎ ǿƛǘƘ ǘƘŜ ǎŀȅƛƴƎ άŘƻƴΩǘ Ǉǳǘ ŀƭƭ ȅƻǳǊ ŜƎƎǎ ƛƴ ƻƴŜ ōŀǎƪŜǘΣέ Ŏoncentrated populations are more 
vulnerable than dispersed populations because one event can affect more people. Urban centers are the 
most vulnerable areas because their population density makes them dependent on a sophisticated 
infrastructure. This concentration is not solely a liability. Dense population centers have more resources 
than rural or suburban areas. If not rendered totally inoperable, these resources become valuable assets 
during a response and recovery. Hospitals are clear examples of this type of resource. Seattle has the 
densest concentration of people and resources between San Francisco, California and Vancouver, 
Canada.   

Interdependence 
While interdependence is one of the things that makes a community resilient, it also means that 
members of the community can be affected even when they are not direct victims. Indirect effects can 
ripple through a community and are often more costly than the direct damage. The biggest economic 
effect of the collapse of the old I-90 bridge was the added transportation costs to commuters and 
businesses, not the loss of the bridge itself. Urban areas are the most highly interdependent types of 
communities. 

Complexity 
Hidden connections in complex systems lie dormant until exposed by a disaster. Charles Perrow, one of 
the committee members who analyzed the cause of the Three Mile Island accident, identified 
ŎƻƳǇƭŜȄƛǘȅ ŀǎ ǘƘŜ ƘŀƭƭƳŀǊƪ ƻŦ ǎȅǎǘŜƳƛŎ ŦŀƛƭǳǊŜǎ ƘŜ ŎŀƭƭŜŘ άƴƻǊƳŀƭ ŀŎŎƛŘŜƴǘǎΦέ IŜ ŘŜǎŎǊƛōŜŘ ǘƘŜ ŜǎǎŜƴŎŜ 
of these normal accidents aǎ άǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴ ƻŦ ƳǳƭǘƛǇƭŜ ŦŀƛƭǳǊŜǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ƛƴ ŀ ŘƛǊŜŎǘ ƻǇŜǊŀǘƛƻƴŀƭ 
ǎŜǉǳŜƴŎŜΦέ7  

In complex systems, things interact in ways never anticipated or simply have more components that can 
fail. A laundry service that supplied hospitals with clean linens emerged as a critical vulnerability in 2006 
when Seattle experienced widespread power outages. Complexity also influences our ability to predict 
the behavior of the system. Sometimes efforts to mitigate hazards add to the complexity of a system 
and actually make it more prone to failure. 

Speed of Interconnections 
Perrow also identified the speed with which changes propagate through a system as a key determinant 
of vulnerability. The faster change propagates, the quicker failures propagate and the quicker problems 
can escalate. A fast rate of change becomes even more dangerous in complex systems where hidden 
connections abound. After Hurricane Katrina, the health of hospital patients became critical within 
hours of power failure. The resiliency of cities, already places of rapid change, grows weaker in an era of 
just-in-time inventories. 

The Local Economy 
!ǎ ŀƴ ŀǊŜŀΩǎ ŜŎƻƴƻƳȅ and population grow and shrink, the distribution of wealth changes the location of 
vulnerable populations. Infrastructure gets built and then starts to decay; hazardous areas are 
ǊŜŘŜǾŜƭƻǇŜŘ ƻǊ ŀōŀƴŘƻƴŜŘΦ ¢ƘŜǎŜ ŎƘŀƴƎŜǎ ŎŀǳǎŜ ŀ ŎƛǘȅΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ŦƭǳŎǘǳŀǘŜ ŀƴŘ ƛǘǎ Ƴƻǎǘ ǎŜƴǎƛǘƛǾŜ 
spots to shift geographically over time. ¢ƘŜ ǘǊŜƴŘǎ ƛƴ ŀ ŎƛǘȅΩǎ ƎǊƻǿǘƘ ƻǊ ŘŜŎƭƛƴŜ ŀǊŜ ŜȄŀƎƎŜǊŀǘŜŘ ōȅ 
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disasters. A declining city will decline more quickly after a disaster, while growth in a booming city can 
accelerate if new capital enters the city during reconstruction.8 

State of Knowledge, the Ability to Predict and the Ability to Act on the Prediction 
The ability to accurately predict the occurrence of a hazard has the potential to greatly reduce 
vulnerability to it. It is the ability to act on a prediction, though, that actually reduces vulnerability. The 
state of knowledge varies widely from hazard to hazard. The ability to predict ranges from: 

 Deterministic. ¢ƘŜ ƘŀȊŀǊŘΩǎ ƭƻŎŀǘƛƻƴΣ ƳŀƎƴƛǘǳŘŜ ŀƴŘ ǘƛƳŜ ƻŦ ƻŎŎǳǊǊŜƴŎŜ ŀǊŜ ŀƭƭ ǊŜƭƛŀōƭȅ ƪƴƻǿƴ 
within narrow limits in advance. Pure deterministic examples of hazard prediction are rare.  

 Forecast. Some of the features of an impending hazard occurrence can be predicted, usually on 
the basis of the observation of a precursory signal. The prediction would still be based on 
probabilities. The precise magnitude, time and location might not be given but there is some 
physical connection above the level of chance between the observation of a precursor and the 
subsequent event. Forecasting would also have to include a precise statement of the 
probabilities. Volcanic eruptions and weather forecasts fall into this category.   

 Time independent. Assumes that hazards occur randomly within a block of time and uses past 
hazard locations to constrain the future long-term hazard. Calculate the likely occurrence of a 
hazard mechanism from a combination of source magnitude probability. An example is an 
earthquake with an estimated 500 year recurrence rate. A future earthquake could happen at 
any time in this 500 year span. Locations are estimated based on known faults and past events. 

 Time/Location dependent. The hazard varies with time. Seasonality is a good example. Major 
storms tend to occur in the late fall and winter. Seismic hazards are greater along known faults. 

Summary of Document Updates  

¢Ƙƛǎ ǾŜǊǎƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ IŀȊŀǊŘ LŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ±ǳƭƴŜǊŀōƛƭity Analysis (SHIVA) is the most extensive 
update the document has received in 15 years. Although it was updated in the intervening years, the 
updates were mostly to incremental updates to key chapters. For this update every section was 
reviewed, evaluated and updated where necessary.  As a result, this SHIVA update is more 
comprehensive and methodologically sound than previous versions. It is the best synthesis of the 
hazards that affect Seattle under one cover.   

This document meets the requirements of the Federal Emergency Management Agency (FEMA) and the 
Emergency Management Accreditation Program (EMAP), both of which publish standards to guide this 
work and provide quality and consistency across jurisdictionsΦ Lǘ ŀƭǎƻ ƳŜŜǘǎ ǘƘŜ {ǘŀǘŜ ƻŦ ²ŀǎƘƛƴƎǘƻƴΩǎ 
legal requirement that local governments identify and evaluate their hazards, as specified in WAC 118-
30-070.    

Major changes are as follows: 

 Grouped information about hazards into five categories:  

o geophysical hazards 

o disease/pandemic influenza hazards 

o intentional hazards 

o transportation and infrastructure hazards, and  

o weather hazards 

 Addressed FEMA, EMAP and Washington State requirements for hazard identification that were 

not in existence when the last major rewrite occurred in 1995. 
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 Followed standard best practices by using well regarded examples as guides. These include the 

hazard identification sections of the State of Iowa and San Diego County Hazard Mitigation 

Plans. 

 Revamped the hazard-ranking criteria to focus on factors found to be important in academic 

literature, after-action reviews and FEMA, EMAP and Washington State standards. For the first 

time, this analysis defines criteria used. 

 Totally revised the Executive Summary. 

 DǊŜŀǘƭȅ ŜȄǇŀƴŘŜŘ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ŀƴŘ ŎŀǇŀōƛƭƛǘƛŜs that apply to all 

ƘŀȊŀǊŘǎ ŀƴŘ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ά/ƻƳƳǳƴƛǘȅ tǊƻŦƛƭŜΣέ ǿƘƛŎƘ ǿŀǎ ŦƻǊƳŜǊƭȅ ŎŀƭƭŜŘ ά/ƻƴŘƛǘƛƻƴǎ 

!ŦŦŜŎǘƛƴƎ {ŜŀǘǘƭŜΩǎ ±ǳƭƴŜǊŀōƛƭƛǘȅΦέ .ƻǘƘ C9a! ŀƴŘ 9a!t ǎǘŀƴŘŀǊŘǎ ŜƳǇƘŀǎƛȊŜ ŀǎǎŜǎǎƛƴƎ 

community qualities. 

 Added chapters on Climate Change, Disease Outbreaks (including Pandemic Influenza), Active 

Shooter Incidents, Infrastructure Failures, Power Outages and Excessive Heat Events. 

 Expanded Aircraft Accidents to include all Transportation Incidents. 

 Addressed urban flooding in the Flooding chapter. 

 LƴŎƭǳŘŜŘ ŀ ά[ƛƪŜƭƛƘƻƻŘ ƻŦ CǳǘǳǊŜ hŎŎǳǊǊŜƴŎŜǎέ ǘƻ ŀŘŘǊŜǎǎ ŎƘŀƴƎŜǎ ƛƴ ǘǊŜƴŘǎ ǘƘŀǘ ŀ ǎǘǊŀƛƎƘǘ ƭƛƴŜ 

projection of historical data would not capture. In many cases, hazard occurrence is so rare that 

it is impossible to predict how often a hazard will occur at a disastrous level. 

 Added two scenariosτa most likely and a maximum credible scenarioτto the Assessment 

section. These scenarios are used in developing hazard rankings. 

Future Directions 

All of the hazards addressed in this analysis have long been recognized as risks to safety. Future work 
can examine departmental planning and plans that may change risk and consider other types of crises, 
such as a governmental financial emergency or a severe economic recession. Changes to conditions in 
Seattle that affect vulnerability should continue to be monitored as the city grows in population and 
economic importance. The emergency management system must continue to be well supported to 
ensure it can adapt to the new challenges the city will face. 
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Analysis and Evaluation  
This section lays out the evaluation and ranking of the all hazards as well as the methodology used. It 
ǊŜǇǊŜǎŜƴǘǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ŀƭƭ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ƘŀȊŀǊŘ ŎƘŀǇǘŜǊǎΦ ¢ƘŜ ǊŀƴƪƛƴƎΩǎ ǇǳǊǇƻǎŜ ƛǎ 
to articulate succinctly and clearly how the City regards its hazards.  The rankings are the weight Seattle 
places on the hazard for the purposes of developing strategies to mitigate, plan, and prepare for the 
various hazards that can affect it. They are not intended to be precise prediction of the probability of a 
hazard occurrence. Like all models it is a highly simplified abstraction of highly complex phenomena that 
cannot be predicted far in advance.   

Structure of the Ranking Model 
Each hazard has been evaluated on its Most Likely and Maximum Credible Scenarios. Both scenarios are 
evaluated using twelve parameters developed from EMAP and FEMA standards. Ten of these twelve 
ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ άōŀǎŜ ǇŀǊŀƳŜǘŜǊǎέ ǘƘŀǘ ŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΣ ŜΦƎΦΣ ƘŜŀƭǘƘ ŜŦŦŜŎǘǎΦ Each of these 
ten base parameters was assigned a score of one through five. The result of the ten base parameters 
ǿŀǎ ŀǾŜǊŀƎŜŘ ŦƻǊ ŀ ά.ŀǎŜ {ŎƻǊŜέ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǘǿƻ ǎŎŜƴŀǊƛƻǎΦ  

¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǘǿƻ ǇŀǊŀƳŜǘŜǊǎΣ άCǊŜǉǳŜƴŎȅέ ŀƴŘ ά/ŀǎŎŀŘƛƴƎ 9ŦŦŜŎǘǎΣέ ŦǳƴŎǘƛƻƴ ŀǎ multipliers. These two 
parameters were also assigned a score of one through five. The two scores were added to get a 
ά/ƻƳōƛƴŜŘ aǳƭǘƛǇƭƛŜǊΦέ  

¢ƘŜ ά.ŀǎŜ {ŎƻǊŜέ ǿŀǎ ǘƘŜƴ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ά/ƻƳōƛƴŜŘ aǳƭǘƛǇƭƛŜǊέ ǘƻ ƎŜǘ ŀ {ŎŜƴŀǊƛƻ wŀƴƪƛƴƎΦ CƛƴŀƭƭȅΣ 
the Scenario wŀƴƪƛƴƎǎ ŦƻǊ ǘƘŜ ǘǿƻ ǎŎŜƴŀǊƛƻǎ ǿŜǊŜ ǎǳƳƳŜŘ ŀƴŘ ŀŘŘŜŘ ǘƻ ǘƘŜ άCǳǘǳǊŜ 9ƳǇƘŀǎƛǎέ 
parameter to get a Combined Ranking. The equation is written below. 

Scenario Ranking = Average(Base Parameters) * Sum(Multipliers) 

Combined Ranking = (Scenario Ranking ς Most Likely) + (Scenario Ranking ς Maximum Credible) + Future Emphasis 

Draft scores were assigned by Office of Emergency Management staff with suggestions from the Office 
of Emergency Management Strategic Working Group.   

Comparing Hazards 
Ranking and comparing hazards is a subjective but useful exercise to stimulate discussion and develop 
priorities. Standard criteria applied throughout rank hazards and provide a basis for comparing them. 
Each criterion is ranked on a scale of one to five with one being low and five being high. Some criteria 
ǾŀǊȅ ǿƛǘƘ ƳŀƎƴƛǘǳŘŜ ŀƴŘ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ άaƻǎǘ [ƛƪŜƭȅέ ǎŎŜƴŀǊƛƻ ŀƴŘ ǘƘŜ άaŀȄƛƳǳƳ 
/ǊŜŘƛōƭŜ {ŎŜƴŀǊƛƻΦέ hƴŜΣ άCǳǘǳǊŜ 9ƳǇƘŀǎƛǎέ ƛǎ ŀ Ŏƻƴǎǘŀƴǘ ōŜŎŀǳǎŜ ƛǘ ǇŜǊǘŀƛƴǎ ǘƻ ǘƘŜ ƘŀȊŀǊŘ ƛǘǎŜƭŦΦ 

A Final Reminder: Even Minor Hazards Can Have Serious Consequences 
For some people, a minor snow fall is an excuse to stay home from work and play, but for others, even a 
ŦŜǿ ƛƴŎƘŜǎ ƻŦ ǎƴƻǿ Ŏŀƴ ōŜ ƭƛŦŜ ǘƘǊŜŀǘŜƴƛƴƎΦ 9ǾŜƴ ƘŀȊŀǊŘǎ ǘƘŀǘ ŘƻƴΩǘ ŀŦŦŜŎǘ ŜǾŜǊȅƻƴŜ Ŏŀƴ ƘŀǾŜ ǊƛǇǇƭŜ 
effects through our communities. Understanding our hazards, our vulnerabilities and their 
consequences is one of the components necessary to build a resilient community.     

Summary of Hazard Metrics, Scenario Ranking Chart and Relationships between hazards 
Table 1 explains the metrics by which hazards were compared and ranked.  No single set of metrics can 
capture the complexity of disaster, but the use of metrics allows a discussion to occur.   These hazards 
are given an overall risk assessment (Table 2).  Finally, some hazards induce secondary, tertiary or more 
hazards as shown in Table 3.  
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Table 1. Hazard Metrics 
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Table 1 continued 
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Table 1 continued 
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Table 2.  Hazard Ranking. 
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Table 3.  Relationships Between Primary and Secondary Hazards 
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Earthquakes                                     

Landslides                                     
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Tsunamis and Seiches                                     

Disease Outbreaks                                     

Civil Disorder                                     

Terrorism                                     

Mass Shootings                                     

Transportation 
Incidents                                     

Fires                                     
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Failures                                     

Power Outages                                     

Excessive Heat Events                                     

Flooding                                     

Snow, Ice and 
Extreme Cold                                     

Water Shortages                                     

Windstorms                                     

  

This table shows the relationships between primary hazards and secondary hazards.  A secondary hazard is one 
that can be triggered by the primary hazard.  A triggered hazard has its own secondary hazards.  These are 
tertiary hazards.  For example, a snow storm occurs.  This is the primary hazard.  Then it rapidly melts triggering 
urban flooding and landslides.  These are the secondary hazards.  The landslides knock out the supports of a 
bridge that also carries power, water and gas lines.  These outages are the tertiary hazards.  These cascading 
effects can have a huge multiplier effect and make the effects of hazards hard to predict.  They are one of the 
major reasons it is a mistake to equate hazard vulnerability with disaster vulnerability.  

Terrorism is a special case. It is a motivation rather that a physical phenomenon.  It uses hazards to create 
impacts.  The boxes shown are the means by which terrorism occurs.  

Primary Hazard 

Secondary 
Hazard 
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Community Profile  
Seattle is the hub of the Pacific Northwest. With 602,100 residents in 2009 and over 496,000 jobs in 
2008, Seattle is the largest municipality in the region. It is the center of cultural, governmental and 
economic activity. Paradoxically, Seattle is both a city of neighborhoods that looks inward and one of the 
most trade dependent cities in the U.S., with 1 in 3 jobs dependent on international trade. Seattle is 
famous for rainy weather, proximity to nature, coffee, software, and airplanes, but as is often the case 
with things a place is famous for, the truth is more complex and interesting. This chapter builds a picture 
of Seattle that embraces this complexity while at the same time making it easier to understand how its 
response to hazards is uniquely Seattle. 

Understanding a community is essential if you want to understand how hazards affect it. This 
community profile does three things:  explains what is at stake, ōǊƻŀŘƭȅ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ 
άŘŜŦŜƴǎŜǎέ ŀƎŀƛƴǎǘ ƘŀȊŀǊŘǎ ŀƴŘ ŎŜƴǘǊŀƭƛȊŜǎ ǘƘŜ ŎƻǊŜ ŦŀŎǘǎ about the community to avoid repetition in the 
hazard sections.  

The topics covered are climate, environment, geography, infrastructure and a brief history. Because raw 
ǎǘŀǘƛǎǘƛŎǎ ōȅ ǘƘŜƳǎŜƭǾŜǎ ŘƻƴΩǘ ƳŜŀƴ ƳǳŎƘΣ  {ŜŀǘǘƭŜ is compared with other cities about the same 
population. The table below lists these άǊŜŦŜǊŜƴŎŜ ŎƛǘƛŜǎέΦ 

Table 4. Reference Cities. 

Name 

land 
area (sq 
miles) 

Pop 2006 
(estimate) 

person / 
sq mile 

Seattle 83 582,454 7,018 

Atlanta 131 486,411 3,713 

Boston 48 590,763 12,308 

Denver 153 566,974 3,706 

Nashville 473 552,120 1,167 

Portland 134 537,081 4,008 

San Francisco 46 744,041 16,175 

Vancouver 44 578,000 13,136 

Physical Geography 

From the Aurora Bridge, commuters can look east to watch the sun rise over the Cascade Mountains 
then turn their heads and see the morning light falling on Puget Sound and the Olympic Mountains. The 
view evokes a strong sense of place and appreciation for how water and mountains have guided 
{ŜŀǘǘƭŜΩǎ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢ƘƻǎŜ ǿƛǘƘ ŀ ǊƻƭŜ ƛƴ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜ ǇǳōƭƛŎ ŦǊƻƳ ŘƛǎŀǎǘŜǊǎ ǿƛƭƭ ŀƭǎƻ ǊŜŀƭƛȊŜ ǘƘŀǘ this 
same geography underlies our vulnerability to disasters. 

Location  

Seattle is located in the extreme upper northwestern portion of the lower 48 states in Washington State 
along the shores of Puget Sound. At a latitude above 47.5 degrees north, it is the northernmost major 
city in the lower 48. For perspective, both Fargo, North Dakota and the northern border of Maine are 
south of Seattle. Even the major cities of eastern Canada are south of Seattle.  

Seattle sits midway between Vancouver, Canada and Portland, Oregon. After passing them, it is a 
considerable distance to get to cities of comparable size. If Seattle sometimes feels far the rest of the 
U.S., it feels close to Alaska and Asia. As the closest major U.S. city to Alaska, Seattle has deep ties to 
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that state starting with the Alaska-Yukon Gold Rush in 1897. Seattle is also one of the closest U.S. ports 
to Asia. The proximity has lead to strong trade and immigration relationships with northeastern Asia, 
ŜǎǇŜŎƛŀƭƭȅ /ƘƛƴŀΣ WŀǇŀƴΣ ŀƴŘ YƻǊŜŀΦ hǾŜǊŀƭƭΣ {ŜŀǘǘƭŜΩǎ ƭƻŎŀǘƛƻƴ ƎƛǾŜǎ ƛǘ ŀƴ ƻǳǘǿŀǊŘ ƻǊƛŜƴǘŀǘƛƻƴΦ Lǘ ƭƻƻƪǎ ŀǎ 
much to the north and west as it does to the east. 

WŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ Puget Sound region is a large, north-south oriented basin bordered by the 
Olympic Mountains on the west and the Cascade Mountains on the east. Puget Sound itself is a narrow 
extension of the Pacific Ocean that runs down the middle of thŜ ōŀǎƛƴΦ {ŜŀǘǘƭŜ ǎƛǘǎ ŀƭƻƴƎ tǳƎŜǘ {ƻǳƴŘΩǎ 
eastern edge.  

Land Forms 

Seattle is an isthmus sitting on the 84 square miles between Puget Sound to the west and Lake 
Washington to the east. Right in the middle, Seattle is pinched by Elliott Bay, an extension of Puget 
Sound. This pinch gives Seattle an hour glass shape. Downtown is located in this narrow section, which 
results in many major transportation routes and services competing for land where we have the least 
space.  

Two waterwaysτthe Duwamish River and the Washington Ship Canalτdivide the city into clearly 
defined sections. The Duwamish River runs north-ǎƻǳǘƘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƛǘȅΩǎ ŎŜƴǘŜǊ and divides the 
southern third of the city into east-west halves as it runs from the southern border into Elliott Bay. The 
Lake Washington Ship Canal, which connects Puget Sound to Lake Washington through a series of cuts 
and locks, separates the northern third of Seattle from the rest of the city.  

Hills are the other major defining feature in Seattle. During the ice ages, glaciers pushed down from the 
north over the area that is now Seattle. Ice 3,000 feet thick scoured the land and left north to south 
running ridges and troughs. The troughs filled with water to become Puget Sound and Lake Washington. 
The ridges are our hills with their steep eastern and western sides. The highest hills reach over 500 feet. 
Like the water barriers, the hills have guided development in Seattle. Roads are forced to jog around 
ƻōǎǘǊǳŎǘƛƻƴǎ ƻǊ ŘŜŀŘ ŜƴŘ ǎǳŘŘŜƴƭȅΦ 9ŀǊƭȅ ƛƴ {ŜŀǘǘƭŜΩǎ ƘƛǎǘƻǊȅΣ ƘǳƎŜ public works projects regraded many 
areas in an effort to improve transportation.  

The importance of these water and slope barriers on emergency response cannot be overstated. The 
arrangement of hills and water has dictated where transportation routes and large facilities can be 
located. The resulting patterns create a relationship between the natural and built environments that 
ŀǊŜ ŦǳƴŘŀƳŜƴǘŀƭ ǘƻ {ŜŀǘǘƭŜΩǎ hazard vulnerability.  

Many government services and employers are located in or near the downtown.  A majority of the 
hospital beds in the City of Seattle are on First Hill, including the only Level 1 Trauma Center serving four 
states (Harborview).  In addition, there are four hospitals located north of the Ship Canal Bridge, one of 
which includes nearly all of the pediatric hospital capacity in King County.   The Veterans Administration 
hospital is on Beacon Hill and there is a psychiatric hospital in West Seattle that houses most of the 
involuntarily committed patients in King County, including those that pose a threat to public safety. The 
locations of hospitals provide broad geographic coverage across Seattle, yet impacts to transportation 
infrastructure during disasters can isolate these facilities and render them only capable of providing 
medical services to their immediate communities.  

¢ƘŜ CƛǊŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ƘŀȊŀǊŘƻǳǎ ƳŀǘŜǊƛŀƭǎ ǘŜŀƳ ƛǎ ƘƻǳǎŜŘ ƛƴ tƛƻƴŜŜǊ {ǉǳŀǊŜΦ bƻǊƳŀƭƭȅΣ ǘƘƛǎ 
centralization is the most efficient distribution of resources, but during an emergency some 
neighborhoods could be cut off from these downtown services.  West Seattle and Magnolia depend on 
just three bridges each for their direct connections with the rest of the city.  In a major crisis, casualties 
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would have to be transported downtown because there are no hospitals in those areas.  If the bridges 
were down, there would be no way to get medical treatment to the neighborhood quickly. Even after 
the immediate crisis, isolation could remain an issue.  San Francisco Bay commuters were confronted 
with long-term delays after the Cypress Freeway collapse in the 1989 earthquake.  {ŜŀǘǘƭŜΩǎ ŘŜǇŜƴŘŜƴŎŜ 
on bridges could easily lead to similar transportation problems. 

Geology 

The movement of earth and ice created Seattle. Tectonic activity (the movement of large plates of the 
9ŀǊǘƘΩǎ ŎǊǳǎǘύ ƘŀǾŜ ǎŜƴǘ ǿƘƻƭŜ ƛǎƭŀƴŘ ŎƘŀƛƴǎ ŎǊŀǎƘƛƴƎ ƛƴǘƻ ǘƘŜ ²Ŝǎǘ /ƻŀǎǘ ŀƴŘ ǎŎǊŀǇŜŘ ǳǇ ǘƘŜ ǎŜŀ ŦƭƻƻǊ 
creating the Cascade and Olympic Mountains and thruǎǘ ǳǇ ²ŀǎƘƛƴƎǘƻƴΩǎ ŦƛǾŜ ŀŎǘƛǾŜ ǾƻƭŎŀƴƻŜǎΦ !ǎ ŦƻǊ 
ice, at least seven times the Cordilleran Ice Sheet ground down from British Columbia covering the Puget 
Sound basin in ice up to 3000 feet thick. Each time, the surface geology was massively altered. The 
current shape of the city is almost exactly as the glacier left it.  

Nature has not been the only shaper of the city. People have undertaken massive alterations of the 
landforms. Whole hills have been removed. The tide flats in the Duwamish Valley were filled. A cut was 
made in Beacon Hill. Massive amounts of garbage were dumped in Union Bay near University Village. In 
all, nearly 20% of the surface of Seattle is covered with modified land9. During earthquakes, shaking on 
modified land is amplified and is prone to failure. The earthquake chapter has more on the effects of 
these soils. 

{ŜŀǘǘƭŜΩǎ steep hills are composed of mainly glacial till (mix of grain sizes) and sand with frequent layers 
of clay. When the weather is wet, water seeps down through till and sand only to stop at clay layers. The 
till and sand becomes saturated, heavier and less cohesive10.  In many areas human activity has 
ŘŜǎǘŀōƛƭƛȊŜŘ ǎƭƻǇŜǎΦ Lƴ ŀƴŀƭȅȊƛƴƎ ŀ ŎŜƴǘǳǊȅΩǎ ǿƻǊǘƘ ƻŦ ǊŜǇƻǊǘǎΣ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ŦƛǊƳ {Ƙŀƴƴƻƴ ŀƴŘ ²ƛƭǎƻƴ 
calculated that 84% of all landslides had some degree of human influence.11  

In 2006, deposits of volcanic ash were found along Hamm Creek, a tiny tributary of the Duwamish 
located just south of the city limits.12 Usually the prevailing winds carry ash from nearby volcanoes east, 
but the layer suggests that Seattle is not immune to ash fall.  

Climate  

{ŜŀǘǘƭŜΩǎ ŎƭƛƳŀǘŜ Ŏŀƴ ƎŜƴŜǊŀƭƭȅ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ άƳƛƭŘ ŀƴŘ Ƴƻƛǎǘ,έ even though it gets less annual rain 
than Nashville, Atlanta, Boston, and Vancouver and has drier summers than only one reference city, San 
Francisco. Seattle can also receive hurricane force winds and even the rare tornado. To understand 
these complexities, one must first understand Ƙƻǿ ǘƘŜ tŀŎƛŦƛŎ hŎŜŀƴ ŀƴŘ ²ŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ 
mountain ranges influence {ŜŀǘǘƭŜΩǎ weather.  

Influence of the Pacific Ocean 
Prevailing winds ōǊƛƴƎ ǘƘŜ ŎƛǘȅΩǎ ǿŜŀǘƘŜǊ from the west over the ocean. Because air temperature over 
water does not vary as much as it does over land, the air that reaches Seattle does not vary widely in 
temperature giving Seattle cool summers and temperate winters. On average each year there are just 
2.7 days over 90 degrees and just 2.7 days where the temperature never gets above freezing.  

The ocean also accounts for the seasonality of our precipitation. Weather systems tend to follow the jet 
stream, a narrow band of high, strong winds. During the winter the jet stream frequently passes over 
Seattle, bringing wet, stormy weather. As temperatures rise over the Pacific in the summer, the jet 
ǎǘǊŜŀƳ ƛǎ ǇǳǎƘŜŘ ƴƻǊǘƘΣ ǘŀƪƛƴƎ ǘƘŜ ŎƭƻǳŘǎ ŀƴŘ Ǌŀƛƴ ǿƛǘƘ ƛǘΦ hǾŜǊ тр҈ ƻŦ {ŜŀǘǘƭŜΩǎ ǇǊŜŎƛǇƛǘŀǘƛƻƴ Ŧŀƭƭǎ  
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Figure 1.  Topography 
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Figure 2. Temperature Summary (Seattle-Tacoma Airport 1948-2009)
13

 

 

between October 1st and March 31st; just under half falls between November 1st and the end of 
February.  

Influence of the Olympic and Cascade Mountains 
²ŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ ƳƻǳƴǘŀƛƴǎΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ /ŀǎŎŀŘŜǎΣ ŀct as barriers to keep continental air out of 
the region and moist Pacific air in it. Continental air is hot in the summer and cold in the winter, but the 
mountain barriers mean that temperate marine air is the main ƛƴŦƭǳŜƴŎŜ ƻƴ {ŜŀǘǘƭŜΩǎ temperatures. This 
marine air carries a lot of moisture, especially in the winter. The mountains block this air as it moves 
east. It must move up to get over the mountains. As it does so it cools and condenses creating clouds 
and moderate rain. As a result, Seattle has more rainy and overcast days but less total rain per year than 
many cities.  

Figure 3. Precipitation Summary (Seattle-Tacoma Airport 1948-2009)
14

 

 

The snowiest places on earth are less than 100 miles from Seattle. Mt. Baker had 1,147 inches (nearly 
100 feet) of snow during the winter of 1998-9 breaking a record set at Mt. Rainier of 1,122 inches. 
During the same winter, Seattle got only a few inches. On average, Seattle gets 12 inches of snow per 
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year. That is almost twice what PortlanŘ ŀƴŘ ±ŀƴŎƻǳǾŜǊ ǊŜŎŜƛǾŜΣ ōǳǘ ƴƻǿƘŜǊŜ ƴŜŀǊ .ƻǎǘƻƴΩǎ пн ƛƴŎƘŜǎΣ 
aƛƴƴŜŀǇƻƭƛǎΩǎ рс ƛƴŎƘŜǎΣ ƻǊ 5ŜƴǾŜǊΩǎ ру ƛƴŎƘŜǎΦ hŎŎŀǎƛƻƴŀƭƭȅΣ ƘƻǿŜǾŜǊΣ {ŜŀǘǘƭŜ ǎŜŜƳǎ ǘǊŀƴǎǇƻǊǘŜŘ ƛƴǘƻ 
ǘƘŜ /ŀǎŎŀŘŜǎ ŀǎ ƘŜŀǾȅ ǎƴƻǿ ŦŀƭƭǎΦ {ŜŀǘǘƭŜΩǎ ƻƴŜ Řŀȅ ǊŜŎƻǊŘ ƻŦ ннΦрέ ōŜŀǘǎ aƛƴƴŜŀǇƻƭƛǎΩǎ муΦрέ ōȅ о 
inches. Seattle record snowfalls far exceed the averages. Most snowfalls happen when cold continental 
air breaks through the mountains and collides with an incoming Pacific storm. The reasons for the 
occasional heavy snow are covered in the chapter on snow storms. 

  

Figure 4. Snowfall Summary (Seattle-Tacoma Airport 1948-2009)
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{ŜŀǘǘƭŜΩǎ ƎŜƴŜǊŀƭƭȅ ƳƛƭŘ ŎƭƛƳŀǘŜ ƛǊƻƴƛŎŀƭƭȅ ƭŜŀŘǎ ǘƻ ǎƻƳŜ ŘƛƭŜƳƳŀǎΦ ¢ƘŜ ǎƴƻǿŦŀƭƭ ǘƻǘŀƭǎ ǊŜǾŜŀƭ ǘƘŜ 
dilemma most starkly: Seattle is neither a low snow city like Atlanta or San Francisco nor a heavy snow 
city like Denver. Stuck in the middle, the government, businesses, and residents face difficult choices 
ŀōƻǳǘ Ƙƻǿ ƳǳŎƘ ǇǊŜǇŀǊŀǘƛƻƴ ǘƻ ƳŀƪŜΦ !ŘŘƛƴƎ ǘƻ ǘƘŜ ŎƻƳǇƭŜȄƛǘƛŜǎ ƛǎ {ŜŀǘǘƭŜΩǎ Ƙƛƭƭȅ ǘƻǇƻƎǊŀǇƘȅ ǘƘŀǘ 
multiplies the effects of heavy rain, mud, and snow.  

The weather can complicate response to non-weather emergencies. One of the biggest dangers is a 
major disaster striking when snow is on the ground. Transporting the injured to hospitals, many of which 
are located on hills, would be difficult and the fire department could be delayed in responding to 
emergencies. Even rain can be an unforeseen complication. After the Northridge Earthquake in 1994, 
many people moved out of their damaged houses and into local parks. The good weather allowed them 
to do this. In Seattle, they might not be so fortunate.  

Natural Environment 

This section discusses {ŜŀǘǘƭŜΩǎ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘ and its two major habitat groups: the urban forest 
and aquatic environments. The Pacific Northwest is famous for its mountains, forests, and waterways. 
Despite being a major urban area, Seattle is a functional ecosystem integrated into the larger 
environment. Seattle still has vestiges of its original forest, wetlands, streams, and marine 
environments, but they are all fragile and endangered. In recent years, citizens, government, and 
businesses have become aware that environmental resources are not just found in wild lands, but also 
in our urban areas.  
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Urban Forest 
The land on which Seattle sits was originally heavily forested, like the rest of the Puget Lowlands before 
European settlement. In 1972, 40% of the city was covered by trees. Now trees cover between 18% and 
23% of the city.16 New York City in comparison is 21% tree covered.17 {ŜŀǘǘƭŜΩǎ ŀreas with heavy tree 
canopy, defined as over 50% of an area is covered by trees, declined from 5,400 acres in 1972 to 2,800 
acres in 1996.18  

The type of trees is important, too. Native species are declining. In 1999, less than 293 acres of Seattle 
ǿŀǎ ŎƻǾŜǊŜŘ ǿƛǘƘ ǘƘŜ ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎ ǘƘŀǘ ƻƴŎŜ ŘƻƳƛƴŀǘŜŘ {ŜŀǘǘƭŜΩǎ рпΣллл ŀŎǊŜǎ ŀƴŘ ǘƘƛǎ ƴǳƳōŜǊ ƛǎ 
declining.19 Remaining natives, mostly big leaf maple and red alder, replaced the original big conifers 
when they were logged. Now they are aging. A natural cycle would see them replaced by conifers, but 
this is not happening.  

To reverse the trend of tree canopy loss, the City of Seattle adopted an Urban Forestry Management 
tƭŀƴ ƛƴ !ǇǊƛƭΣ нллтΦ Lǘǎ Ǝƻŀƭ ƛǎ ǘƻ ƛƴŎǊŜŀǎŜ {ŜŀǘǘƭŜΩǎ ǘǊŜŜ ŎŀƴƻǇȅ ǘƻ ол҈ ōȅ нлот ǿƘƛƭŜ ŀŎŎƻƳƳƻŘŀǘƛƴƎ 
increased density. The effectiveness of implementation has been mixed. A May, 2009 City Auditor report 
found that a comprehensive tree inventory is needed to gauge success and better management 
structures are needed to ensure that success.20  

Trees reduce stormwater runoff and reduce flooding. The City of Seattle Urban Forest Management Plan 
estimates the loss of tree canopy from 1972 to 1996 costs Seattle $1,300,000 per year by leading to an 
additional 7.5 million cubic feet of additional stormwater runoff ς a factor in urban flooding. Trees also 
remove thousands of pounds of pollutants from the atmosphere improving urban air quality.21 

It must also be recognized that trees can also be a hazard. During storms they can damage houses, 
power and telephone lines, and their roots can pull up underground pipelines. Northeast Seattle has the 
densest tree cover in the city, followed by areas in West Seattle. It is likely that the greatest amount of 
debris, fallen trees, and the associated service disruptions could be expected in these areas. The 
potential damage caused by falling trees can be mitigated by trimming the weak limbs and removing 
weakened trees near buildings and infrastructure. 

Aquatic Environments 

Seattle is a city defined by water. Seattle contains lakes, rivers, streams, wetlands, and extensive salt 
and fresh water shorelines. Puget Sound borders Seattle on the west and Lake Washington lies to the 
east. In all Seattle has 146 miles of shoreline, 31 of which border Puget Sound. The city contains four 
small lakes: Haller Lake, Bitter Lake, Green Lake and Lake Union. The single river is the Duwamish. It 
enters Seattle in the middle of its southern border and flows north into Elliott Bay. The Ship Canal is a 
man-made structure connecting Salmon Bay, Lake Union, and Lake Washington through a series of cuts. 
It divides the city into north-south halves. In addition to these large channels, Seattle supports five 
major creeks: Piper, Thorton, Longfellow, Fauntleroy, and Taylor. Many of these water bodies support 
wetlands. The largest are found at Union Bay, Warren Magnuson Park, North Seattle Community 
College, and the Fauntleroy area. Seattle also has many former wetlands and bogs that are now covered 
by development. 

[ƛƪŜ {ŜŀǘǘƭŜΩǎ ǳǊōŀƴ ŦƻǊŜǎǘ ǘƘŜǎŜ ǿŀǘŜǊ ŜƴǾƛǊƻƴƳŜƴǘǎ ŀǊŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǊŜǎƻǳǊŎŜǎ ǘƻ ǇǊƻǘŜŎǘ ŀƴŘ 
sources of hazards. The quality of these environments varies but all have impacted by urbanization. The 
most severely compromised is the Duwamish River, six miles of which was designated as an 
Environmental Protection Agency (EPA) Superfund site in 2001. A large clean-up effort is now underway, 
but it will continue for up to 40 years depending on the options chosen. 22 
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{ŜŀǘǘƭŜΩǎ ǎƘƻǊŜƭƛƴŜ ƛǎ ƘŜŀǾƛƭȅ ƳƻŘified. Only 10% is natural.23 !ƭƭ ƻŦ {ŜŀǘǘƭŜΩǎ ом ƳƛƭŜǎ ƻŦ tǳƎŜǘ {ƻǳƴŘ 
shoreline is listed as a coastal flood hazard by the Federal Emergency Management Agency (FEMA). The 
most productive habitats in Seattle are some of these shoreline areas: Seward Park, Union Bay, West 
Point, and Magnolia Bluffs and Lincoln Park to Fauntleroy Cove.  

Seattle still has Combined Sewer Overflows (CSO) that send untreated sewage into local waters during 
periods of heavy rain. The City of Seattle Shoreline Characterization Report found decreased water 
quality near these locations after storms24.  

aŀƴȅ ƻŦ {ŜŀǘǘƭŜΩǎ ǎƘƻǊŜƭƛƴŜǎ ŀǊŜ ǊƛƴƎŜŘ ōȅ ōƭǳŦŦǎΦ Lƴ ŀ ƴŀǘǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘ tǳƎŜǘ {ƻǳƴŘ ōƭǳŦŦǎ ǇǊƻǾƛŘŜ 
material for beaches and shoreline environment below them. In Seattle, much of the shoreline has been 
armored in an effort to prevent beach erosion and landslides. Shoreline armoring has a detrimental 
effect on the shoreline habitat. Increased wave speeds scour beds and reduce the amount of fine 
sediment that is the environment in which the microorganisms that form the bottom of the food chain 
live. One geologist concluded that wave action rarely causes slides, but it can steepen the slope making 
them more susceptible to groundwater induced failure.25 On the other hand, when starved of sediment 
at their base, some bluffs recede faster. During the 1996-97 landslides many landslides occurred on 
slopes where a bulkhead had protected the toe for decades.  

Population and Economy 

¢ƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ƛǎ άǳƴŘŜǊƎƻƛƴƎ ŀ ǇŜǊƛƻŘ ƻŦ ŘȅƴŀƳƛŎΣ ǾƻƭŀǘƛƭŜ ŎƘŀƴƎe, comparable in scale and 
complexity to the latter part of the 19th century,ά ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ .ǊƻƻƪƛƴƎǎ LƴǎǘƛǘǳǘŜ26.  The population 
is gaining and diversity is increasing due to the most significant immigration in 100 years. Household size 
is shrinking as birthrates fall and the population ages. The economy is shifting from manufacturing to 
services and knowledge-based industries. The recent, severe economic recession has profoundly altered 
the U.S. economy and with it the population of the Seattle area, but the full extent of these changes is 
not yet fully understood. 

{ŜŀǘǘƭŜ ǘȅǇƛŦƛŜǎ !ƳŜǊƛŎŀΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ ŜŎƻƴƻƳȅ ƻŦ ǘƘŜ ƭŀǎǘ ƘŀƭŦ 
century. Like most cities at the center of urban areas, Seattle declined through the 196лΩǎ ŀƴŘ тлΩǎ ƻƴƭȅ 
ǘƻ ǎǘŀǊǘ ƎǊƻǿƛƴƎ ŀƎŀƛƴ ŀŦǘŜǊ мфулΦ ²ƘƛƭŜ ƛǘǎ ƎǊƻǿǘƘ Ƙŀǎ ōŜŜƴ ǎǘǊƻƴƎΣ ǘƘŜ ǎǳōǳǊōǎ ƎǊŜǿ ŦŀǎǘŜǊΦ {ŜŀǘǘƭŜΩǎ 
share of regional jobs and residents has declined steadily. The local economy echoes the national 
economy. While Seattle used to be centered around Boeing (manufacturing) it has diversified to include 
the technology and health sectors as key components.  

There are signs that Seattle, like Manhattan and San Francisco, is losing its middle class and becoming 
less diverse than their surrounŘƛƴƎ ǎǳōǳǊōǎΦ ²ƘƛƭŜ {ŜŀǘǘƭŜΩǎ ƳŜŘƛŀƴ ƛƴŎƻƳŜ ƛǎ ǊƛǎƛƴƎΣ ǇƻŎƪŜǘǎ ƻŦ ǇƻǾŜǊǘȅ 
remain. The income gap in Seattle is growing and as the cost of living rises, those with lower income are 
finding it harder to get by.  

Population and Demographics  
Lƴ нллфΣ {ŜŀǘǘƭŜΩs population was pushed over 600,000 for the first time27. The climbing population is a 
good first order indicator that Seattle is fundamentally healthy despite the recession. Most of the more 
detailed statistics were gathered in 2008 before the economy took a sharp downturn, but they still 
ǇǊƻǾƛŘŜ ŀ ƎƻƻŘ ōŀǎƛǎ ŦƻǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ {ŜŀǘǘƭŜΩǎ ŎƻƳƳǳƴƛǘȅΦ 
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Figure 5.  Estimated Residential Population Density 2008 

 

  



Seattle Hazard Identification and Vulnerability Analysis 

 36 

The overall picture painted by the 2008 statistics is of community in which most people have been doing 
well but also sizable chunk of its population has not been able to share in the general prosperity and is 
experiencing challenges with housing. The population is now dominated by people in their 20s, 30s and 
50s who live alone or with one other adult.  

[ƛƪŜ ƻǘƘŜǊ !ƳŜǊƛŎŀƴ ŎƛǘƛŜǎΣ {ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ŦƛǊǎǘ ǇŜŀƪŜŘ ŀǊƻǳƴŘ мфсл, experienced a slow decline 
through 1980 and then began to rise again. Today Seattle has passed its earlier peak and continues to 
grow. TƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘƻŘŀȅΩǎ ƎǊƻǿǘƘ ŀǊŜ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ǘƘŀǘ ƻŦ ǘƘŜ ƭŀǘŜ мфрлǎ. Then, the population 
increase was the result a high birth rate. The largest age group was children. By contrast, {ŜŀǘǘƭŜΩǎ 
recent growth has been fueled by in-migration from younger, single, well educated and relatively 
affluent people during the 1990s.  

As a result, 2008 data comparing the largest 100 U.S. cities show that Seattle has:  

 The lowest average household size (2.04). Over 40% of Seattleites living alone. 

 The 2nd highest proportion of residents with college degrees (55%). Seattle is in first place 
among cities over 500,000. 

 The second lowest share (20%) of people under 20 (only San Francisco had less)28 

 Many new residents, especially around the downtown and University District. In 2000, three in 
ten residents had lived in Seattle for less than five years.29 There are signs the in-migration is 
slowing, however. In 2008, Seattle ranked 18th among the top 100 among in-migration from out 
of state and 50th on in-state migration.  

Seattle is a comparatively affluent city. Median household income grew in the 1990s and 2000s. By 2008 
Seattle ranked 13th among the 100 largest cities, but was 4th among cities with a population over 
500,00030. Like many other cities, household income is less evenly divided than in the country as a whole 
and less evenly divided than it is in King County as a whole. A comparison of income distribution among 
the nine reference cities about the same population as Seattle found that three had a measurable 
difference. Atlanta, Pittsburg, and New Orleans had a more uneven distribution of income. 

In 2000, poverty rates fell to some of the lowest of any large city, especially for children. In 2008, after 
the Dot-Com bust, but before the late 2000s recession, Seattle ranked 3rd lowest in overall poverty 
among cities over 500,000.  

Running counter to this trend was a rise in poverty among {ŜŀǘǘƭŜΩǎ elderly from 1990 through 2008. 
This can possibly be explained by an out-migration of younger seniors with more resources, leaving 
poorer and older seniors in the city. This claim is supported by data showing that poverty among the 
elderly has been declining state-wide for many years31.  

While the overall decrease in poverty was good, it obscured difficulties with affordable housing. Rates of 
homeownership stagnated in the 1990s and rose only slightly during the housing bubble. At the same 
time, lower to middle income renters were being squeezed. In 2000, over half of this group reported 
paying over 30% of their income on rent. This rate is among the highest in the United States.  

During the 1990s Seattle also grew more diverse, but the rate of diversification in Seattle was exceeded 
by that of the suburbs. As of 2008, Bellevue, Tacoma, and King County as a whole were more racially 
diverse than Seattle. Immigration has followed the same pattern, with rapid increases in Seattle 
exceeded by even greater increases in the suburbs. King County now has a slightly higher share of 
foreign born (19%) than Seattle (18.4%) and Bellevue has a much greater share (29.8%)32. Immigrants 
are now migrating straight to the suburbs in contrast with past patterns. Table 5 Demographic  
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Table 5.  Demographic Summary 
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Summary. These demographics refer to Seattle residents. Less is known about the demographics of the 
daytime population that swells as people commute into the city to work. Census figures estimate the 
total number of people entering the city during the day, but not much beyond total numbers. The 2000 
census found that 74% of employed Seattle residents worked within the city limits.  Additional, modeled 
estimates are constructed for transportation planning, but they are educated guesses.  

{ŜŀǘǘƭŜΩǎ ŘŜƳƻƎǊŀǇƘƛŎǎ ǎǳƎƎŜǎǘ ŀ ǳƴƛǉǳŜ ƘŀȊŀǊŘ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǇǊƻŦƛƭŜΦ {ŜǾŜǊŀƭ local and national studies 
linked respondent demographic characteristicǎ ǘƻ ǇŜǊǎƻƴŀƭ ǇǊŜǇŀǊŜŘƴŜǎǎΦ /ƻƳōƛƴƛƴƎ ŀ ǊŜƎƛƻƴΩǎ 
demographic profile with these studies can hint at the level of preparedness in a community and 
possible vulnerabilities.  

hƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƴŦƭǳŜƴǘƛŀƭ ǎǳǊǾŜȅǎ ƛǎ C9a!Ωǎ tŜǊǎƻƴŀƭ tǊŜǇŀǊŜŘƴŜǎǎ ƛƴ !ƳŜǊƛŎŀΦ ¢Ƙƛǎ report was 
released in August 2009. It connected demographic profiles to levels of preparedness, barriers to 
ǇǊŜǇŀǊŜŘƴŜǎǎΣ ŀƴŘ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǊƛǎƪΦ Lǘ ŦƻǳƴŘ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ŎƻƭƭŜƎŜ ŜȄǇŜǊƛŜƴŎŜ ŀǊŜ άƳƻǊŜ ŀǿŀǊŜΣ 
prepared, and confident in the benefits oŦ ŘƛǎŀǎǘŜǊ ǇǊŜǇŀǊŜŘƴŜǎǎΦέ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ {ŜŀǘǘƭŜΣ ǿƛǘƘ ƛǘǎ 
high level of educational attainment, is as a population that is, on average, better prepared than 
comparable cities.  

Social Vulnerability 
Hazards do not affect a population equally. It is well known that certain groups of people suffer more 
than others and that this inequity ƳŀƪŜǎ ŀ ŘƛǎŀǎǘŜǊ άōƛƎƎŜǊΦέ hŦǘŜƴ ǘƘŜ ƳŀǇ ƻŦ ǎƻŎƛŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ǘƘŜ 
map of disaster impacts. {ŜŀǘǘƭŜΩǎ Ƴƻǎǘ ǾǳƭƴŜǊŀōƭŜ ǇŜƻǇƭŜ ǘŜƴŘ ǘƻ ōŜ ŎƭǳǎǘŜǊŜŘ ŀǊƻǳƴŘ {ŜŀǘǘƭŜΩǎ ŜŘƎes. 
In contrast, Ƴƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ infrastructure tends to be centrally located. This infrastructure and its 
vulnerability to hazards often receive more attention than the people on the outskirts. 

Many physical vulnerabilities pertain to only one type of hazard. Social vulnerability affects all hazards. 
While mitigating all vulnerabilities is extremely important, one of the most effective ways to reduce a 
ŎƻƳƳǳƴƛǘȅΩǎ ƻǾŜǊŀƭƭ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ǘƻ ǘŀǊƎŜǘ ǎƻŎƛŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ 

The Hazard and Vulnerability Research Institute and the University of South Carolina have developed an 
index to measure social vulnerability. This index is the most comprehensive and methodologically 
rigorous one available. It synthesizes 42 socioeconomic and built-environment variables then maps 
them to the census block-group level. Error! Reference source not found. summarizes Seattle's Social 
ndex of Vulnerability. This data is ten years old; new data will be available in 2011 or 2012.   

While the Social Index of Vulnerability is a valuable tool, it is a national model. Each community is a bit 
different. Public HealthτSeattle & King County recently completed a project to develop an index for the 
medical community. This index includes the following: 

 Physically Disabled 

 Blind 

 Deaf, Deaf-Blind, Hard of Hearing 

 Seniors 

 Limited English or Non-English Proficient 

 Children 

 Homeless and Shelter Dependent 

 Impoverished 

 Immigrant Communities 

 Undocumented Persons 

 Mentally Ill 
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Figure 6.  Social Index of Vulnerability
33
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 Developmentally Disabled 

 Medically Dependent, Medically Compromised 

 Chemically Dependent 

 Clients of Criminal Justice System 

 Emerging or Transient Special Needs. 

Economy 
Seattle is the center of the Puget Sound economy and a leading hub of the Western United States.  
Historically, the regional economy was centered around the timber, shipping, and aerospace industries 
combined with the military.  In the last several decades SeaǘǘƭŜΩǎ ŜŎƻƴƻƳȅ Ƙŀǎ ƎǊƻǿƴ ƳǳŎƘ ƳƻǊŜ 
diverse.  The healthcare, biotechnology, software, communications, tourism and transportation 
ƛƴŘǳǎǘǊƛŜǎ ŀǊŜ ƴƻǿ ŎǊƛǘƛŎŀƭ ŎƻƳǇƻƴŜƴǘǎ ƻŦ {ŜŀǘǘƭŜΩǎ ŜŎƻƴƻƳȅΦ   hǾŜǊ ǘƘŜ ƭƻƴƎ ǘŜǊƳ {ŜŀǘǘƭŜΩǎ ƎǊƻǿǘƘ Ƙŀǎ 
been above average, but it has also been strongly cyclical due to the historically large influence of the 
aerospace industry.    

Seattle supported 496,000 employees 2008, 49% of whom worked in the downtown area.  The 
University of Washington is {ŜŀǘǘƭŜΩǎ ōƛƎƎŜǎǘ ŜƳǇƭƻȅŜǊ, with 28,000 employees. Services account for 
82% of jobs; manufacturing and construction account for the other 18%.  These percentages reflect 
national trends away from manufacturing and into the service sector.  The 2009 recession struck Seattle 
like most other parts of the country.  In 2009, unemployment ranged between 8.5 and 9% in the Seattle 
area. 

¢ƘŜ ŀŜǊƻǎǇŀŎŜ ƛƴŘǳǎǘǊȅ Ƙŀǎ ƭƻƴƎ ōŜŜƴ ƪŜȅ ǘƻ {ŜŀǘǘƭŜΩǎ ŜŎƻƴƻƳȅΦ  ²ƘƛƭŜ .ƻŜƛƴƎ ƛǎ ǎǘƛƭƭ ŀ ƘǳƎŜ ǇǊŜǎŜƴŎŜ ƛƴ 
the Puget Sound region, its influence is decreasing.  While it still spends billions in the Seattle area.  It 
has dramatically cut employment in Seattle proper.  The aerospace industry is very cyclical and the 
ǎǿƛƴƎǎ ƻŦ {ŜŀǘǘƭŜΩǎ ŜŎƻƴƻƳȅ ƘŀǾŜ ōŜŜƴ ǾŜǊȅ ŘǊŀƳŀǘƛŎΣ ƘƻǿŜǾŜǊ ǿƛǘƘ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƛƴ .ƻŜƛƴƎΩǎ ǇǊŜǎŜƴŎŜ 
and tƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ {ŜŀǘǘƭŜΩǎ ǳǇ ŀƴŘ Řƻǿƴ ŜŎƻƴƻƳȅ Ƙŀǎ ōŜŎƻƳŜ ǎƳƻƻǘƘŜǊΦ 

{ŜŀǘǘƭŜΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǊŜƳŀƛƴǎ ŎŜƴǘŜǊŜŘ ŀƭƻƴƎ ǘƘŜ 5ǳǿŀƳƛǎƘ wƛǾŜǊ ŀƴŘ ƛƴ ǇŀǊǘǎ ƻŦ .ŀƭƭŀǊŘΦ  {ŜŀǘǘƭŜ Ƙŀǎ 
a much lower concentration of manufacturing than the rest of King County and Washington State, but 
some manufacturing subsectors remain in higher concentrations in Seattle.  These include construction, 
freight, printing, seafood processing, food and beverage, metal fabrication and stone products.  The 
geographic concentratƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ manufacturing poses a risk. Most of its industry sits in a 
liquefaction zone on top of the Seattle Fault. Many of these companies are small businesses that may 
not be able to survive prolonged downtime. 

¢ƘŜ ƎǊƻǿǘƘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŜŀƭǘƘŎŀǊŜ ƛndustry, anchored by the University of Washington and the Fred 
Hutchinson Cancer Research Center, has made it a base industry in Seattle. Healthcare employs 96,400 
people in the City of Seattle and produced $6.37 billion in output value in 2002. One in five jobs in 
{ŜŀǘǘƭŜ ƛǎ ǘƛŜŘ ǘƻ ƘŜŀƭǘƘŎŀǊŜΦ  ¢ƘŜ .ƛƭƭ ŀƴŘ aŜƭƛƴŘŀ DŀǘŜǎ CƻǳƴŘŀǘƛƻƴ ŀƴŘ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻŦ ±ǳƭŎŀƴΩǎ 
properties in the South Lake Union area are driving further growth in this sector. This sector is 
concentrated in First Hill (hospitals), South Lake Union (biotech and Fred Hutchinson) and the U-District 
(University of Washington).   

The software and internet services industries centered around Microsoft and Amazon in Seattle employ 
191,000 people regionally and 18,250 jobs in Seattle. While this sector slower after the 1990s, it 
continues to be a core industry. There are many linkages between the healthcare and software 
industries.   



 Seattle Hazard Identification and Vulnerability Analysis 

 41 

¢ƘŜ tƻǊǘ ƻŦ {ŜŀǘǘƭŜ ƛǎ ƻƴŜ ƻŦ {ŜŀǘǘƭŜΩǎ ōƛƎƎŜǎǘ ŜƳǇƭƻȅŜǊǎΦ  {ŜŀǘǘƭŜΩǎ ǎƘƛǇǇƛƴƎ ƛƴŘǳǎǘǊȅ ǊŜƳŀƛƴǎ ǎǘǊƻƴƎΦ   
Terminal expansions such as the opening of Terminal 30 are increasing the scope of operations, much of 
which involve intermodal operations.  This industry centers around the mouth of the Duwamish River. 

Seattle has become a major destination for tourists. Spending on the arts by tourists and Seattleites is 
among the highest in the country.  As a result tourism, the arts, music and sports are major contributors 
to the local economy generating revenues in the billions and employing thousands.  The music industry 
alone contributes $1.3 billion and supports 8,700 workers.   

Besides its direct contribution, the cultural sector combines with the outdoor and coffee industries to 
ŎƻƴǘǊƛōǳǘŜ ǘƻ {ŜŀǘǘƭŜΩǎ ǊŜǇǳǘŀǘƛƻƴ ŀs an attractive place to live and work.  Although its effect is hard to 
ǉǳŀƴǘƛŦȅΣ ǘƘƛǎ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ƛǎ ŎƛǘŜŘ ŀǎ ŀ ƳŀƧƻǊ ǊŜŀǎƻƴ ōǳǎƛƴŜǎǎŜǎ ƭƻŎŀǘŜ ƛƴ {ŜŀǘǘƭŜΦ  aŀƛƴǘŀƛƴƛƴƎ {ŜŀǘǘƭŜΩǎ 
ΨōǊŀƴŘΩ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǊŜŀǎƻƴǎ the perception of the community is included in this study. 

hǾŜǊŀƭƭΣ ǘƘŜ ŎƻǊŜ ƻŦ {ŜŀǘǘƭŜΩǎ ŜŎƻƴƻƳy is strong despite the setback of the recession.  The economy is 
broadening with the long term outlook for many key industries strong. 

Table 6.  Total Employment
34

 

Year  Seattle  King County  Greater Seattle Area*  

1980  386,684  697,401  1,033,407  

1990  469,802  972,567  1,445,243  

2000  536,471  1,188,577  1,748,243  

2006  470,698  1,125,197  1,615,507  

Number of full - time and part - time positions (not including resource or construction)  

Land Use  

Seattle is a mature city at the core of the Puget Sound metropolitan region. It is approximately 53,500 
acres or 84 square miles in size, making it nearly twice as large physically as Boston, San Francisco or 
Vancouver BC and quite a bit smaller than Portland or Denver. Like other core cities, it has little 
ǳƴŘŜǾŜƭƻǇŜŘ ƭŀƴŘ ŀƴŘ ŀ ƭŀǊƎŜ ǎƘŀǊŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƳŀƧƻǊ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ƎƻǾŜǊƴƳŜƴǘΣ ōǳǎƛƴŜǎǎ ŀƴŘ 
industry. Even so, many areas of the city are covered with smaller single family homes built in the 1920s, 
30s, and 40s that give much of Seattle the atmosphere of an older suburb. This atmosphere is changing, 
however, ŀǎ {ŜŀǘǘƭŜΩǎ ŘŜƴǎƛǘȅ ƛƴŎǊŜŀǎes ǳƴŘŜǊ ǘƘŜ {ǘŀǘŜΩǎ DǊƻǿǘƘ aŀƴŀƎŜƳŜƴǘ !ŎǘΦ DǊŜŀǘŜǊ ŘŜƴǎƛǘƛŜǎ 
are being encouraged within urban villages clustered around transportation hubs.  

Over one-third of Seattle is covered in single family lots (35%) and just over one-quarter in right of way 
(26%). Seattle has 10% of its area as open space but does not have a large urban park.  Portland and 
Denver, both of which are smaller than Seattle, have large regional parks. 

¢ƘŜ ƳŀƧƻǊ ŜƳǇƭƻȅƳŜƴǘ ǳǎŜǎ όŎƻƳƳŜǊŎƛŀƭΣ ƛƴŘǳǎǘǊƛŀƭΣ ŀƴŘ ƳŀƧƻǊ ƛƴǎǘƛǘǳǘƛƻƴǎύ ŎƻǾŜǊ мт҈ ƻŦ ǘƘŜ ŎƛǘȅΩǎ 
area. Multi-ŦŀƳƛƭȅ ǳǎŜǎ ŀǊŜ Ƨǳǎǘ р҈ ƻŦ {ŜŀǘǘƭŜΩǎ ŀǊŜŀ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜȅ ŀŎŎƻǳƴǘ ŦƻǊ пф҈ ƻŦ ǘƘŜ ŘǿŜƭƭƛƴƎ 
ǳƴƛǘǎΦ ¢ƘŜ ǊŜŀǎƻƴ ƛǎ ǘƘŀǘ Ƴƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ Ƴǳƭǘƛ-family units are located in larger apartment and condo 
complexes rather that smaller 2, 3, and 4-plexes. Table 7 ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ /ƛǘȅΩǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ Ǉƭŀƴ ŀƴŘ 
shows the brŜŀƪŘƻǿƴ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ƭŀƴŘ ǳǎŜǎ ƛƴ нллпΦ  

Land use drives population shifts on all time scales, from daily commutes to weekly recreation and long-
ǘŜǊƳ ǊŜǎƛŘŜƴǘƛŀƭ ǇŀǘǘŜǊƴǎΦ ¢ƘŜ нллл ŎŜƴǎǳǎ ŦƻǳƴŘ {ŜŀǘǘƭŜΩǎ ŘŀȅǘƛƳŜ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǎ ōȅ ƻǾŜǊ мслΣллл 
every weekday. In 2002, the Puget Sound Regional Council found Seattle contained 502,000 jobs and 
ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ ƻƴ Ƨǳǎǘ ф҈ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ƭŀƴŘ ŀǊŜŀΦ  
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Figure 7.  Current Land Use 
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Table 7. Land Use, 2004 

Category Acres % of total 

Single Family 18,893 35% 

Multi-Family 2631 5% 

Mixed-Use / Commercial 2850 5% 

Industrial 2077 4% 
Major Institutions, Public Facilities & 
Utilities 4203 8% 

Parks and Open Space 5514 10% 

Water 349 1% 

Right of Way 14108 26% 

Vacant & Unknown 2888 5% 

Total 53,513 100% 

 

Seattle has a majority of the ǊŜƎƛƻƴΩǎ biggest sports and entertainment venues as well as cruise ship 
terminals. The activities located on this land use contribute ǘƘƻǳǎŀƴŘǎ ƻŦ ǇŜƻǇƭŜ ǘƻ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊŦǊƻƴǘΣ 
tourist, entertainment and stadium areas at all times of day.  

With over 7,000 people per square mile, Seattle seems to be in transition from a lower density city like 
Portland or Denver, dominated by single family neighborhoods, to a higher density city like Vancouver 
BC, San Francisco, and Boston. Portland and Denver have between 3,700 and 4,000 people per square 
mile; the later cities have between 12,000 and 16,000. The highest residential densities occur in older 
sections north of the I-90 Freeway and on Capitol Hill. Other dense areas include portions of the Denny 
Regrade, the south slope of Queen Anne Hill and parts of the University District.  

/ƻƳǇŀǊƛƴƎ {ŜŀǘǘƭŜΩǎ Ƴǳƭǘƛ-family areas with those of Boston and San Francisco reveals different 
development patterns. More people living in multi-family residences in Seattle live in big complexes 
than in Boston and San Francisco, which have whole neighborhoods of smaller, 3 and 4-unit buildings. 
This development gives Seattle a steep density gradient from multi-family to single-family areas. The 
implication for emergency management is that the number of residents who may be affected by a 
particular disaster can vary more over short distances. 

²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ DǊƻǿǘƘ Management Plan is having a huge effect on the City of Seattle. The Plan 
stresses putting growth in already developed areas to prevent urban sprawl. Seattle has responded to 
the Plan with a Comprehensive Plan that stresses development in urban center and villages. These are 
areas built around current commercial, multi-family residential and transport hubs. The major goal is to 
locate housing, jobs and stores near each other to reduce the necessity of car use.  

Transportation 

Seattle is the hub of Western WŀǎƘƛƴƎǘƻƴΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƴŜǘǿƻǊƪ ŎƻƴƴŜŎǘƛƴƎ ƛƳǇƻǊǘŀƴǘ ǊƻǳǘŜǎ ǿƛǘƘƛƴ 
ǘƘŜ ǊŜƎƛƻƴ ŀƴŘ ŎƻƴǘŀƛƴƛƴƎ Ǿƛǘŀƭ ƭƛƴƪǎ ǘƻ ŀǊŜŀǎ ƻǳǘǎƛŘŜ ǘƘŜ ǊŜƎƛƻƴΦ {ŜŀǘǘƭŜΩǎ ǎȅǎǘŜƳ ƛǎ ŀ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳ ƻŦ 
surface, air, and marine modes moving people and freight within the region and inter-regionally. This 
system must balance the needs of many different user groups. Contention between passenger and 
freight transport (e.g., freight trains crossing busy streets) and between passenger transport modes 
(e.g., between car and bicycle) is one of the major challenges facing Seattle today. 

Lƴ ǘƘŜ ƭŀǘŜ нлллǎ {ŜŀǘǘƭŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ saw big changes. In July 2009 Sound Transit light rail 
entered service and a multi-year debate about the replacement of the Alaskan Way Viaduct seemed to 
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be reŀŎƘƛƴƎ ŀ ŎƻƴŎƭǳǎƛƻƴΦ aŜŀƴǿƘƛƭŜΣ {ŜŀǘǘƭŜΩǎ ǳǊōŀƴ ǾƛƭƭŀƎŜ ǎǘǊŀǘŜƎȅΣ ǿƘƛŎƘ ǎŜŜƪǎ ǘƻ ǊŜŘǳŎŜ ŀǳǘƻƳƻōƛƭŜ 
travel by promoting the development of mixed use hubs near transit centers, started to see results with 
large new developments coming online. Finally, the Port of Seattle expanded to capture increasing cargo 
volumes.  

The transportation system directly affects the ability of essential city staff to be able to report for duty in 
the first few hours after a major disaster strikes. A significant number of employees face long commutes 
or must cross vulnerable bridges. In major disasters, state and federal assistance is important, but it may 
be difficult to bring in outside help if the transportation system is heavily damaged. 

Passenger Transport 

Like most American ŎƛǘƛŜǎΣ {ŜŀǘǘƭŜΩǎ ƎǊƻǳƴŘ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ ŀǳǘƻƳƻōƛƭŜ ŀƴŘ ǘƘƛǎ 
dominance, while still strong, may be decreasing slightly as measures designed to reign in urban sprawl 
begin to take effect. Because Seattle is a major business and entertainmenǘ ƘǳōΣ ƳǳŎƘ ƻŦ {ŜŀǘǘƭŜΩǎ 
ground transportation system centers around moving large numbers of people into and out of the 
downtown core on a daily basis.  

While much of the transportation system is centered on direct economic activity, 75% of trips taken in 
Seattle are not work related. The average King County household takes 12 trips per day, of which six are 
less than three miles. Although hard data for trip purpose is more difficult to obtain than total volumes, 
it seems that transit trips are proportionally more work related than car or non-motorized trips.  

¦ƴƭƛƪŜ Ƴŀƴȅ ƻǘƘŜǊ ŎƛǘƛŜǎΣ ƳŀǊƛƴŜ ǘǊŀƴǎǇƻǊǘ Ǉƭŀȅǎ ŀ ǎǘǊƻƴƎ ǊƻƭŜ ƛƴ {ŜŀǘǘƭŜΩǎ ǇŀǎǎŜƴƎŜǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ 
²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ CŜǊǊȅ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ƛƴ ǘƘŜ ¦Φ{Φ ŀƴŘ {ŜŀǘǘƭŜ ƛǎ ƛǘǎ ōǳǎƛŜǎǘ ŘŜǎǘƛƴŀǘƛƻƴΦ Ferries 
connect Seattle with Vashon Island, Southworth, Bremerton, and Bainbridge Island. The Edmonds ς 
Kingston run operating north of the city also serves Seattle residents and workers. These routes have an 
annual combined ridership of over 16,000,00035. 

Most passenger air transport is through Seattle Tacoma International Airport (SeaTac) located south of 
Seattle. Over 32 million passengers use SeaTac annually36.  Boeing Field, located just outside the city 
limits handles a smaller number of passengers from small carriers, charters, and general aviation.  

Freight Transport 

²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ ŜŎƻƴƻƳȅ ƛǎ ǘƘŜ Ƴƻǎǘ ǘǊŀŘŜ ŘŜǇŜƴŘŜƴǘ ǎǘŀǘŜ ƛƴ ǘƘŜ ƴŀǘƛƻƴ ŀƴŘ {ŜŀǘǘƭŜ ǎƛǘǎ ŀǘ ǘƘŜ 
center of this economy37. Large quantities of goods move through Seattle on a daily basis and the freight 
system reflects these movements. Freight systems require complex intermodal integration (e.g., ship to 
truck to rail to air) that, in turn, depend on the type of commodity being transported (e.g., aircraft parts 
vs. grain). Seattle has built intermodal networks around the container, bulk cargo and grain terminals of 
ǘƘŜ tƻǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ aŀǊƛƴŜ 5ƛǾƛǎƛƻƴ ŀƴŘ ŀǊƻǳƴŘ ǘƘŜ ǘǿƻ ŀƛǊǇƻǊǘǎ ǎŜǊǾƛƴƎ {ŜŀǘǘƭŜΦ  

{ŜŀǘǘƭŜΩǎ ƳŀǊƛƴŜ ŎŀǊƎƻ ǘŜǊƳƛƴŀƭǎ ŀƴŘ Ǌŀƛƭ ȅŀǊŘǎ ŀre located close to downtown. They must contend with 
ƻǘƘŜǊ ƭŀƴŘ ǳǎŜǎ ŀƴŘ ǇŀǎǎŜƴƎŜǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ aŀǊƛƴŜǊΩǎ ōŀǎŜōŀƭƭ ƎŀƳŜǎ ŀǊŜ ǇǳƴŎǘǳŀǘŜŘ ōȅ ǘǊŀƛƴ 
whistles. While train whistles during ball games may be whimsical, the lack of grade separation is not. 
Trains must go slowly in the many areas of the city where rail lines must cross streets and vehicles must 
wait for them to pass. Similar contention problems face trucks on crowded city streets. A series of docks, 
terminals, inter-modal rail yards operated by Burlington Northern Santa Fe (BNSF) and Union Pacific and 
a large number of designated truck streets serve the marine business. 

The air cargo business operates under a different model than marine shipments. Time plays a bigger role 
and the type of goods shipped via air are different than marine transport. This business depends on 
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timely ground access to the air terminals for trucks hauling cargo to and from the airports. SeaTac 
handled 290,653 metric tons of cargo in 2007.  

Infrastructure: Streets and Highways 

Streets are the backbone of Seattle ground transportation system. The public right of way accounts for 
ƻǾŜǊ ƻƴŜ ǉǳŀǊǘŜǊ ƻŦ {ŜŀǘǘƭŜΩǎ ƭŀƴŘ ŀǊŜŀΦ .ŜŎŀǳǎŜ {ŜŀǘǘƭŜ ƛǎ ŀ ōǳƛƭǘ ƻǳǘ ŎƛǘȅΣ ǾŜǊȅ ƭƛǘǘƭŜ ƭŀƴŘ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ 
the construction of new roadways. While we most often associate streets as passageways for motor 
vehicles, streets have many other important uses. Pedestrians and bicycles use them. They are home to 
ŀ ƳŀƧƻǊ ǇŀǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ ǳǊōŀƴ ŦƻǊŜǎǘΦ ¢ƘŜȅ ǇǊƻǾƛŘŜ ǘƘŜ ŎƻǊǊƛŘƻǊǎ ŀƭƻƴƎ ǿƘƛŎƘ ǇƻǿŜǊΣ ƎŀǎΣ ǿŀǘŜr, 
ŘǊŀƛƴŀƎŜΣ ŀƴŘ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǊǳƴΣ ǎŜǊǾƛƴƎ ŀǎ ǘƘŜ ǇǊƻǘŜŎǘƛǾŜ έǎƪƛƴέ ŦƻǊ ǘƘŜǎŜ ǳǘƛƭƛǘƛŜǎΦ CƛƴŀƭƭȅΣ ǎǘǊŜŜǘǎ 
are where much of the public life of the community happens. 

[ƛƪŜ Ƴƻǎǘ !ƳŜǊƛŎŀƴ ŎƛǘƛŜǎΣ {ŜŀǘǘƭŜΩǎ ǎǘǊŜŜǘǎ ŀǊŜ ƭŀƛŘ ƻǳǘ ƛƴ ŀ ƎǊƛŘ. Due to historical circumstances and hilly 
terrain, Seattle has many grids. Streets jog where these grids meet. Many areas of the city were 
independently platted or started as separate towns like Ballard and Georgetown. Steep terrain causes 
streets to meander around obstacles. Other streets follow old paths, like Madison Street, or natural 
ŦŜŀǘǳǊŜǎ ŀǎ ǇŀǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ hƭƳǎǘŜŀŘ-designed park system, like Lake Washington Boulevard. 

Seattle uses several classification systems for its streets. The most fundamental is the designation of a 
roadway as an Interstate Freeway, arterial or access street. The system is designed to funnel vehicular 
traffic from low-volume access streets through progressive bigger arterials (collector, minor and 
principal) and finally to the Interstate Freeways.  

The backbone of motorized transport are the two Interstate Freeways (I-5 and I-90) and three principal 
arterials (SR-99, SR-520, and the West Seattle Freeway) that have large limited access portions. These 
five roadways handle by far the highest traffic volumes. I-5 and SR-99 run north-south and move much 
of the traffic within the city. SR-520, I-90, and the West Seattle Freeway run east-west. They feed into 
SR-99 and I-5 and serve to move vehicles into and out of the city and West Seattle. By far, the highest 
volumes in the city are found on I-5 around the Ship Canal Bridge. On an average day, over 279,000 
vehicles travel over the bridge. By contrast, SR-99 handles about 109,000 vehicles per weekday.  

The transportation data company, INRIX, ranked Seattle 9th in the nation for traffic congestion. This 
finding suggests that Seattle possesses little reserve capacity. A prolonged outage of a major roadway 
would shift traffic onto already overloaded infrastructure; however there is some evidence of mode 
shift.  

Infrastructure: Bridges 

Seattle depends on bridges. Seattle is an isthmus divided by waterways. To the west, is Puget Sound. No 
bridges cross it and transport depends on ships. To the east is Lake Washington, 22 miles long. Seattle is 
divided in the middle by the Lake Washington Ship Canal. West Seattle is separated from the rest of the 
city by the Duwamish Waterway.  

Two floating bridges, the SR-520 Bridge and I-90 Bridge (running over Mercer Island) cross Lake 
Washington. Together they bring over 212,000 vehicles into Seattle on an average weekday. 
Washington State is seeking to replace the Evergreen Point Floating Bridge. It currently handles 96,000 
vehicles per weekday, but was designed for 65,000. It also has hollow support columns that are 
vulnerable to damage in earthquakes. 38 
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Figure 8.  2006 Traffic Flow Map 
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The Ship Canal is spanned by seven bridges (six roadways and one rail). By far the most important is the 
I-5 Ship Canal Bridge, which at nearly 280,000 vehicles per day is the busiest roadway in the state. It 
would be catastrophic for transportation if this bridge went out of commission. The next busiest, the 
Aurora Bridge, handles just a fraction at approximately 68,000 vehicles per weekday. The four remaining 
bridges are bascule (draw) bridges that were built between 1914 and 1919.  

The Duwamish is crossed by two bridges inside the city limits and three more just outside the city limits. 
The two inside the city limits combined handle nearly 200,000 vehicles per day. The South Park Bridge, 
which is outside the city limits but surrounded by Seattle, handles 20,000 vehicles per day. It is in poor 
condition and is being replaced. Finally, I-5 and East Marginal Way both cross the Duwamish just south 
of the city. 

Systems: Transit 

¢Ǌŀƴǎƛǘ ƛǎ ŀ Ǿƛǘŀƭ ǇŀǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ ŦƻǊ {ŜŀǘǘƭŜΩǎ ǊŜǎƛŘŜƴts, visitors and workers. 
Nearly 18% of Seattle residents use transit to get to work compared to fewer than 5% nationally. Seattle 
is even more dependent on transit to bring workers into the key central employment areas. 35% of all 
downtown workers use transit to get to work. People are more likely to use transit for commuting than 
personal trips. 

Transit modes in Seattle are a mix of bus, vanpool, rail and ferry systems. Buses have the largest 
ǊƛŘŜǊǎƘƛǇΦ ¢ƘŜ ǘǿƻ ōƛƎƎŜǎǘ ŦƭŜŜǘǎ ŀǊŜ Ǌǳƴ ōȅ YƛƴƎ /ƻǳƴǘȅΩǎ aŜǘǊo system (operating within King County) 
and Sound Transit (operating between Pierce, King, and Snohomish Counties). County wide, Metro had 
over 118 million passenger boardings39. Trips involving Seattle make up the biggest share of this 
number. Sound Transit had 3,885,000 boardings in 2009. In July, 2009 Sound Transit began light rail 
service in Seattle, which will boost overall transit ridership. 

Paratransit (mostly vanpools) is gaining popularity in the Seattle area. Total boardings are less than for 
bus services (2,300,000 boardings in 2007) and growing quickly (up 18% from 2006 to 2007).  

Washington State has the largest ferry system in the United States. Especially in Seattle, many of the 
people using the system are commuters. In 2005, about 18,000 riders were carried per day on the 
ǎȅǎǘŜƳΩǎ ōǳǎƛŜǎǘ Ǌǳƴ ŦǊƻƳ .ŀƛƴōǊƛŘƎŜ LǎƭŀƴŘ ǘƻ Řƻǿƴǘƻǿƴ {ŜŀǘǘƭŜΦ ¢ƘŜ ŦŜǊǊȅōƻŀǘǎ ǳǎŜŘ ƻƴ ǘƘƛǎ ǊƻǳǘŜ 
have a capacity equal to 60 buses that are 40-feet long. The routes that serve Seattle carry over 16 
million passengers each year. 

Systems: Air 

¢ƘŜ /ŜƴǘǊŀƭ tǳƎŜǘ {ƻǳƴŘ ŀǊŜŀ ƛǎ ǳƴǳǎǳŀƭ ōŜŎŀǳǎŜ ƛǘ Ƙŀǎ ŀ ōǳǎȅ ŎƻƳƳŜǊŎƛŀƭ Ƙǳō ŀƴŘ ƻƴŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 
key aircraft manufacturing areas. Seattle-Tacoma International Airport (SeaTac) and King County 
International Airport (Boeing Field) servŜ /ŜƴǘǊŀƭ tǳƎŜǘ {ƻǳƴŘΦ {Ŝŀ¢ŀŎ ƛǎ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƻƳƳŜǊŎƛŀƭ Ƙǳō 
and Boeing Field is one of the busiest non-hub airports in the country. Regionally, three other airports 
can handle large aircraft that could be required for logistical support in the event of a regional disaster. 
They are Payne Field in Everett, Renton Municipal Airport, and Joint Base Lewis-McChord.  

SeaTac is a vital link for residents of Western Washington who lack another major commercial hub 
nearby. The next closest are in Portland and Vancouver, BC. Overall, SeaTac is the 17th busiest airport in 
the country with 345,242 air operations in 2007. Boeing Field serves small carriers, general aviation 
(non-commercial), cargo carriers and Boeing.  

SeaTac handles 65% of the regional air cargo traffic and Boeing Field takes the rest40. The biggest 
constraints on air cargo capacity are access to ground transportation and facilities to park aircraft. In  
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Figure 9. Major Transportation Infrastructure
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2004, SeaTac handled 285,000 tons of freight. By comparison, Los Angeles International Airport handled 
nearly 2 million tons. 

Systems: Marine 

Seattle has a strong maritime history. Travel by water is important for both passenger and freight traffic. 
Seattle is the center of the ŎƻǳƴǘǊȅΩǎ ƭŀǊƎŜǎǘ ŦŜǊǊȅ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ƘƻƳŜ ǘƻ ŀ ŘƛǾŜǊǎŜ ǇƻǊǘ ǘƘŀǘ ǎǳǇǇƻǊǘǎ 
container traffic, bulk cargo, a major grain terminal, and a large fishing fleet. Cruise ship operations are a 
new and growing part of the economy that also creates demand for air and ground transport. 

The Port of Seattle is the largest port in Washington; the Port of Tacoma is a close second. Most of the 
incoming goods are loaded onto trains and shipped to Chicago. While Seattle has a large marine port, it 
handles less than a quarter of the volume of the Port of Los Angeles. There is some indication that 
{ŜŀǘǘƭŜΩǎ ŎŀǊƎƻ ǾƻƭǳƳŜ Ƴŀȅ ƎǊƻǿ ŀǎ ŎŀǇŀŎƛǘȅ ŀǘ [ƻǎ !ƴƎŜƭŜǎ ŀƴŘ [ƻƴƎ .ŜŀŎƘ ǎƘǊƛƴƪΦ /ŀǇŀŎƛǘȅ ƛǎ ŀƴ 
emerging issue for many ports. In many cases the ground and intermodal transportation infrastructure 
surrounding the port is the biggest issue.  

Systems: Rail 

Seattle is a rail center. Both passengers and freight travel by rail in Seattle. Two major freight carriers 
operate in Seattle, BNSF and Union Pacific. Passengers use Amtrak for long-distance travel and Sound 
Transit commuter rail for short trips.  

Rail is also a big component of intermodal freight transport. Both freight carriers operate intermodal rail 
yards to support transshipment of goods through the Port of Seattle. Intermodal freight makes up most 
about three-quarters of the commodities freight. Grain is the next largest commodity shipped through 
{ŜŀǘǘƭŜΩǎ ƎǊŀƛƴ ǘŜǊƳƛƴŀƭ ƻƴ 9ƭƭƛƻǘǘ .ŀȅΦ .b{C ƻǇŜǊŀǘŜǎ ŀ ƳŀƛƴǘŜƴŀƴŎŜ ŦŀŎƛƭƛǘȅ ƛƴ LƴǘŜǊōŀȅΦ  

The main tracks run along Puget Sound north of Seattle, making them vulnerable to landslides and 
storms. South of Seattle the tracks head inland until they pass Tacoma where they join the Puget Sound. 
All the yards are in liquefaction zones because of their requirement for large flat areas. Two lines cross 
the Cascades. One crosses under Stevens Pass through a long tunnel and the other goes over Stampede 
Pass south of I-флΦ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ Ƴƻǎǘ ŘŜŀŘƭȅ transportation disaster was the 1910 Wellington 
avalanche that killed 96 people on a train halǘŜŘ ŀƭƻƴƎ ǘƘŜ {ǘŜǾŜƴΩǎ Ǉŀǎǎ ǊƻǳǘŜΦ 

Passenger service in Seattle is centered at the King Street Station. Both Amtrak and Sounder commuter 
trains use this station. The Sounder is a commuter line running on BNSF track on the weekdays between 
Tacoma and Everett. Amtrak operates three routes in Seattle. Most significant is the Amtrak Cascades 
route serving the corridor between Vancouver, B.C. and Eugene, OR Passenger volume is measured by 
station on-offs. In 2007, Seattle had 438,845 on-offs. Ridership on the whole line has grown five-fold 
between 1994 and 2007. 81% of riders are travelling for leisure41. The other two routes operating 
between Seattle and Chicago and Seattle and Los Angeles served 158,232 passengers in 2008. 

Systems: Pipelines 

Pipelines are part of the transportation system. Seattle has one significant pipeline: the Seattle lateral of 
the British Petroleum (BP) line running from Ferndale to Portland. The Seattle lateral runs from Renton 
north to Harbor Island along the Seattle City Light right of way. This pipeline transports gasoline and 
diesel fuel to a tank farm on Harbor Island that is a regional distribution center for Washington. About 9 
million gallons of fuel are transported annually through the pipeline. In 1999, the pipeline exploded in 
Bellingham, killing three children. Then operated by the Olympic Pipeline Company, the pipeline has 
since been taken over by BP.  



Seattle Hazard Identification and Vulnerability Analysis 

 50 

Utilities 

While urban life would be impossible without utilities, they come with their own set of hazards that 
must be managed. Utility hazards include downed electrical lines, water main breaks and gas and steam 
pipe explosions. Often these hazards can lead to long duration outages that can be worse than the 
original hazard.  

Seattle has a mix of publicly and privately owned utilities. All utilities provide a public service. They differ 
from other public services such as police protection by the amount of infrastructure they need. Utilities 
include power, water, drainage, sewage, solid waste, and telecommunications. In the downtown area, 
steam is an important utility.  

Electricity 

Electricity in Seattle is supplied by Seattle City Light (SCL), a publicly owned utility that is part of City of 
Seattle government. Unlikely many other municipal electric utilities, Seattle City Light has its own 
generation facilities and transmission system. It produces about half of its own power and purchases the 
rest from the Bonneville Power Administration (BPA) and other providers. Ninety percent of Seattle City 
[ƛƎƘǘΩǎ ƎŜƴŜǊŀǘŜŘ ǇƻǿŜǊ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ {ƪŀƎƛǘ wƛǾŜǊ ƛƴ ǘƘŜ ƴƻǊǘƘ /ŀǎŎŀŘŜǎ ŀƴŘ ǘƘŜ tŜƴŘ hǊŜƛƭƭŜ wƛǾŜǊ ƛƴ 
northeast Washington. The heaviest loads occur in the winter when electricity is used by many for 
heating. Low summer temperatures reduce the demand for air conditioning, allowing Seattle City Light 
to sell surplus power.  

{ŜŀǘǘƭŜΩǎ ǳǎŜ ƻŦ ƘȅŘǊƻŜƭŜŎǘǊƛŎ ǇƻǿŜǊ Ƙŀǎ ƳŜŀƴǘ ǘƘŀǘ ƛǘ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǎƴƻǿǇŀŎƪ ƛƴ ²ŀǎƘƛƴƎǘƻƴΩǎ 
mountains. During years of low snowfall Seattle City Light has to purchase more power from BPA and 
other providers. The impact of climate change on snow pack is a concern for Seattle City Light. 

Natural Gas 

Natural gas is provided to 121,985 customers in the City of Seattle by Puget Sound Energy (PSE), a 
private, regulated utility. No natural gas is extracted in Washington State. It is imported in about equal 
amounts from Canada and the Rocky Mountains through the Williams Northwest Pipeline running 
through the eastern edge of the Puget lowlands.  Spur lines take gas through Renton and Lynwood to a 
distribution system feeding Seattle from both the south and north. There are no transmission lines 
through Seattle.  

Most of the distribution system is buried and was built after the 1950s. Original pipelines were cast iron; 
they have all been replaced by more flexible steel or plastic pipes that perform better in earthquakes. 
The use of natural gas lagged behind electricity in the Northwest, which still uses less natural gas than in 
many parts of the country. This situation developed due to cheap hydroelectric power, lack of access to 
cheap U.S. natural gas fields in the 1960s and early 1970s and the high cost of Canadian sources.  

The use of natural gas has been slowly expanding and growth is likely at a moderate rate in Seattle. 
According to U.S. census statistics, 41% of Seattle residences were heated by gas in 2008 . The growth is 
linked to its price, which is driven by complex national factors. Regionally, the most significant factor is 
the use of gas to power electrically power plants. During the late 1990s and early 2000s, several gas 
fired plants were planned then moth-balled. This development shook up the gas market. This volatility 
acted as a brake on the expansion of natural gas service in Washington State. 

Peak demand is often in the winter. The Jackson Prairie underground storage facility stores reserves 
near Chehalis, Washington.  Gas there is pumped into deep porous sandstone for later retrieval.  
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Figure 10. Major Utility Infrastructure
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Water 

{ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ {ŜŀǘǘƭŜ tǳōƭƛŎ ¦ǘƛƭƛǘƛŜǎ (SPU), a department of the City of Seattle. Seattle 
Public Utilities controls supply, transmission and distribution of water within the City of Seattle and 
ǿƘƻƭŜǎŀƭŜǎ ǿŀǘŜǊ ǘƻ ǿŀǘŜǊ ŘƛǎǘǊƛŎǘǎ ƛƴ YƛƴƎ /ƻǳƴǘȅΦ bŜŀǊƭȅ ŀƭƭ ƻŦ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ ŎƻƳŜǎ ŦǊƻƳ ǘǿƻ 
watersheds in the Cascade Mountains east of Seattle. About two-thirds of the supply comes from the 
Cedar River and one-third comes from the Tolt River. Wells provide lŜǎǎ ǘƘŀƴ ƻƴŜ ǇŜǊŎŜƴǘ ƻŦ {ŜŀǘǘƭŜΩǎ 
ǿŀǘŜǊΦ [ƛƪŜ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊΣ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǎƴƻǿ ǇŀŎƪ ƛƴ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ 
mountains. Unlike power, it is more difficult to obtain water from distant sources.  

Per capita water consumption has been dropping throughout King County. Total consumption peaked in 
the late 1980s near 160 million gallons per day while population has been growing. Now King County 
uses about 140 million gallons per day despite the population increasing from 1,100,000 to over 
1,300,000. The main drivers for the change were the 1992 drought that led to higher water rates, a 
revised plumbing code, and improved conservation. Demand for water is lowest in the winter, at just 
over 120 million gallons per day. Demand spikes in late summer to nearly 220 million gallons per day. 

Drainage and Sewer 

The removal of wastewater from buildings and the drainage of water runoff have been closely linked 
historically. Drainage systems are necessary in cities because they have large amounts of impermeable 
surfaces that cause water to run off them and they have nowhere to store this runoff. Cities also create 
large waste streams from indoor plumbing. One of the great advances in public health was the creation 
of sanitary sewers to reduce disease. In Seattle, Seattle Public Utilities, handles the collection and King 
County Department of Natural Resources and Parks (DNRP) handles the treatment.  

When constructed early in the 20th century, sanitary and storm sewers used the same collection system. 
This design is not good for the environment because untreated waste was frequently discharged into 
local streams and water bodies when heavy rain overwhelmed treatment capacity. These discharge sites 
are called Combined Sewer Overflows (CSO).  

King County is responsible for 38 CSO locations in the City of Seattle. To update the public when 
discharges are occurring, YƛƴƎ /ƻǳƴǘȅΩǎ website shows CSO status in real-time at 
http://www.kingcounty.gov/environment/wastewater/CSO/RealTime/SeattleOverview.aspx. Seattle 
Public Utilities maintains another 90 CSO locations, but this city utility does not have real-time 
monitoring of the sites. Although the City has more CSO sites, King County discharges more wastewater 
because they control mainlines.  

The amount of overflow has been reduced since the early 1960s, from the 20 ς 30 billion gallon range to 
less than 1.5 billion gallons (during the 2006 storms). Both King County and Seattle Public Utilities have 
programs to reduce the number of overflows. Efforts include operations improvements, capital intensive 
projects and separating sewage from surface runoff. 

Despite the problems caused by CSOs, they serve a valuable purpose in the combined system that 
Seattle has now. Urban flooding is a significant problem in Seattle. When high intensity storms occur, 
the drainage system reaches capacity and backups can occur. The problem would be much worse 
without CSOs because the water discharged would have nowhere to go. 

Steam / District Energy 

District energy systems produce steam, hot water or chilled water at a central plant and then pipe the 
water or steam to buildings in a district for heating, hot water and air conditioning.  In Seattle, district 

http://www.kingcounty.gov/environment/wastewater/CSO/RealTime/SeattleOverview.aspx
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steam tunnels heat many of the buildings in downtown Seattle and many of the hospitals on First Hill. 
Three major Seattle hospitals use steam to sterilize equipment and provide humidification. Loss of 
steam to hospitals can create an infection control emergency and could compromise patient safety if the 
outage is lengthy. The Seattle Steam company heats over 200 buildings. The University of Washington 
also runs a steam system for many of its buildings.   

Seattle Steam generates its steam in a power plant near the Pike Place market along Western Avenue. In 
2009, they built a new boiler that will burn wood waste and reduce carbon emissions. While district 
energy systems have many benefits and high reliability, they have to be managed to prevent accidents 
like the 2007 New York steam pipe explosion.  

Telecommunications 

Seattle is widely viewed as a hi-ǘŜŎƘ ǇƻǿŜǊƘƻǳǎŜΣ ōǳǘ ƳǳŎƘ ƻŦ ƻǳǊ ŎƛǘȅΩǎ ǘŜƭŜŎƻƳƳǳƴƛŎations 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǊŜƳŀƛƴǎ ǊƻƻǘŜŘ ƛƴ ƻƭŘŜǊ ǘŜŎƘƴƻƭƻƎȅΦ {ŜŀǘǘƭŜΩǎ ƻǾŜǊŀƭƭ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛǎ 
a mix of broadcast media (television and radio), landline phone service, cellular networks, and cable 
television. The future of telecommunications is based on high speed connections, both wired and 
wireless. Washington State ranks 16th in the nation in Internet speeds; the U.S. as a whole ranks 28th in 
the world42. Many large organizations, including the City of Seattle, have high-speed connections and 
powerful private networks. Many locally, however, lack access to high-speed connections.  

Telephone / Voice 
Like everywhere else, phone service in Seattle is undergoing rapid changes as more and more customers 
switch to wireless, voice-over-Internet Protocol (VOIP) phones and smartphones with Internet access 
like the iPhone and others. The Center for Disease Control and Prevention found in 2007 that nearly 17% 
of Washington residents use only cell phones. This percentage is like to be higher now in Seattle because 
the number of cell phone-only households is growing and most metropolitan areas have higher rates of 
cell phone usage than other areas.  

The number of cell phone-only households becomes more of an issue as the use of automated 
emergency notifƛŎŀǘƛƻƴ ǎƻŦǘǿŀǊŜ ƎǊƻǿǎΦ  ¢ƘŀǘΩǎ ōŜŎŀǳǎŜ ŎŜƭƭ ǇƘƻƴŜ ƴǳƳōŜǊǎ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 
directory listings that these notification systems use as their calling database. Also, landlines are 
important as safety backups during power outages because they require no commercial power to work 
or charge.  

All of the major U.S. cellular providers (AT&T, Sprint-Nextel, Verizon, and T-Mobile) have a strong 
presence in Seattle. The hilly topography in the area creates problems for all carriers with dead spots 
reported in many locations. Seattle often is one of the first markets to receive new wireless technologies 
like the 4G network that ClearWire and Verizon plan to introduce in 2010. 

Despite the explosion of cell use, traditional wired phone service is still the means by which the majority 
of Seattle residents use phone service. In Seattle most basic phone service and Internet is provided by 
Qwest (80% share) and, increasingly, Comcast (13%)43.   

Television / Video 
Among Seattle residents, 69% subscribe to cable television, 11% use satellite systems and the remaining 
20% rely on the traditional broadcast system. ComcastΩǎ уф҈ ǎƘŀǊŜ ƳŀƪŜǎ ƛǘ the dominant cable 
provider. Many cable subscribers get high-speed internet connections from their cable provider44. Many 
television viewers use their internet-based service to get video content, including television.  
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Internet / Data 
The use of high-speed internet has expanded rapidly in the last decade. In 2000, only 18% of residents 
had high-speed connections; by 2009, 74% did. Most of these high-speed connections are over cable 
modems using a cable television connection or DSL lines, which are phone-based technology. Comcast is 
ƴƻǿ ƻŦŦŜǊƛƴƎ ƘƛƎƘŜǊ ǎǇŜŜŘ άǇǊŜƳƛǳƳέ ŎƻƴƴŜŎǘƛƻƴΣ ōǳǘ ƻƴƭȅ мр҈ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ǳǎŜ ǘƘƛǎ ŦŀǎǘŜǊ ǎŜǊǾƛŎŜΦ 
Clearwire offers a wireless Wimax high-speed Internet connection, but their market share is low.  

The fastest way to connect to the Internet is with a fiber optic connect. There is almost no fiber optic 
service to residences and very little to businesses. Large institutions are the biggest users of fiber optics. 
The average download speed in Washington State is 5.3 megabits per second. With a fiber connection, 
speeds are often over 20 megabits per second.  

Gaps remain in access to the internet even as overall usage grows. The biggest barriers to using 
technology are income, education, race/ethnicity, age, disability, and immigrant status.  

High-speed internet has not been viewed as an essential service but this attitude appears to be 
changing. In a 2009 survey, the City of Seattle found that nearly half of all residents said that high-speed 
internet ǿŀǎ άǾŜǊȅ ƛƳǇƻǊǘŀƴǘέ ŀƴŘ ŀƴƻǘƘŜǊ пл҈ ǎŀƛŘ ƛǘ ǿŀǎ άǎƻƳŜǿƘŀǘ ƛƳǇƻǊǘŀƴǘΦέ Underlying this 
response is the rapid growth is the number of people who use the internet to take care of essential 
business, take classes, and keep in touch with family and friends. 

Two-way Radio Systems 
There are many two-way systems operating in the City of Seattle. The Seattle Disaster Readiness and 
Response Plan (SDRRP), Vol. 2 describes these systems in detail. The 800MHz Public Safety Radio has 
bŜŜƴ ǘƘŜ ōŀŎƪōƻƴŜ ƻŦ {ŜŀǘǘƭŜΩǎ ŜƳŜǊƎŜƴŎȅ ǿƛǊŜƭŜǎǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ōǳǘ ǘƘŜ aging system is based on 
1980s technology. FEMA plans a new standard, a άtнрέ ǘǊǳƴƪŜŘ ǊŀŘƛƻ ǎȅǎǘŜƳ that permits greater inter-
operability between agencies and jurisdictions. 45 Inter-operability is a commonly cited problem in 
emergency response. 

Broadcast Systems 
Traditional broadcast systems remain important, especially in emergencies. Broadcast radio is the oldest 
of the telecommunications services.  It is also one of the most important because it requires only a 
transmitter and receivers. Broadcast television is used by only 20% of Seattle residents but importantly 
reaches communities have lower rates of access to technology. 

Media 

Media provides information that residents, businesses and government need to make effective 
decisions. They range from national corporations to individuals writing a blog for their neighborhood. 
Before the telecommunications revolution, media were bound to a specific medium of distribution. 
Now, most are available through multiple pathways. For example, television stations that used to only 
broadcast their stories now offer internet content such as transcripts and other written content, photos 
and video clips. 

Traditional broadcast and print media remain critically important because they are the dominate way 
that most people get their news. The explosion of online media has not changed this (yet).  

Written Media 
Traditional media like newspapers are considered here along with newer tools like community blogs. 
Paper editions are still very important, especially for reaching the elderly, many immigrant and other 
communities that are underserved by the Internet.  
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Print newspapers play a strong role before emergencies by publishing stories on new hazard research, 
preparedness and mitigation. When the Seattle Post-Intelligencer ceased publication in March 2009, 
Seattle lost some capacity to bring these valuable stories to the public.  

Ethnic newspapers and newsletters are critically important for reaching vulnerable communities who 
may lack access to mainstream media. The vital role played by ethnic publications was emphasized after 
a family of five Vietnamese-speaking people tragically died heating their home with a charcoal burner. 
The strength of the publications varies greatly by the community served and the frequency of 
publication. Many do not publish daily, so response can be slow after emergencies. 

Blogs are becoming a popular two way communication tool at the community level and within affiliation 
groups (e.g., trade groups). Examples include www.myballard.com and westseattleblog.com. These 
blogs are both current and relevant at the neighborhood level. Most of these blogs offer Twitter feeds 
for mobile users.  

Broadcast Radio 
Broadcast radio remains a powerful medium. 74% of Americans listen to the radio every day46. Seattle is 
the 13th largest broadcast radio market in the U.S., with 57 stations. In emergencies, live radio call-in 
shows can quickly become effective ways to create a community forum and disseminate information. 
After an ice-storm in Spokane and Hurricane Katrina, for example, local radio stations hosted call-in 
shows to allow members of the community to question officials, businesses and one another about the 
best ways to cope with the emergency at hand. As more stations become automated and play only 
nationally syndicated content, this vital community resource shrinks. 

The Emergency Alert System (EAS) is a national warning system based in broadcast radio (although it 
now reaches other media, too). National, state, local, and weather alerts can be issued. It is used most 
commonly for weather emergencies. A summary of the state plan can be found on the Washington State 
EAS Plan website. KIRO radio 710 AM is the primary station in the Seattle area and KPLU is the 
secondary station. Alerts would start with these stations and propagate to other radio and television 
stations. 

Television 
Seattle is the 13th largest television market in the United States, too.  Fourteen 14 local television 
stations broadcast, including affiliates of all major U.S. networks. These stations are all available via 
broadcast and over cable television. Nationally, local television news is the most prominent news source 
for citizens about what is happening in their communities47. Television sets are nearly universal, but only 
69% of Seattle residents subscribe to cable television and most of these subscriptions are with Comcast. 
A smaller percentage of Seattle customers use satellite receivers. Most television news is now available 
on the internet either as a stream or in clips. EAS messages propagate to television.  

Emergency Services 

Seattle gets its emergency protection from its police department and an all-professional fire 
department. The fire department also provides emergency medical services. American Medical 
Response, a private company, contracts with the City of Seattle for non-life threatening emergency 
transport services.  

Law Enforcement 
The Seattle Police Department (SPD) is the primary law enforcement agency operating within the City of 
Seattle. The department earned accreditation from the Commission on Accreditation for Law 
Enforcement Agencies (CALEA) in 2003 and again in 2006. Seattle is one of only five of the top 25 city 

http://www.myballard.com/
file:///C:/Documents%20and%20Settings/McdonaT/Local%20Settings/Temporary%20Internet%20Files/Content.Outlook/O20TINY2/westseattleblog.com
http://www.eas-wa.info/wseas.htm
http://www.eas-wa.info/wseas.htm
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agencies to have accreditation. With 1,329 sworn officers and 500 civilian employees, SPD is the largest 
law enforcement agency in the State48.   

Other agencies with limited jurisdiction include: King County Sheriff (public transit), Washington State 
Patrol (state transportation routes), the University of Washington Police (UW property), the Port of 
Seattle Police (port property) and railroad police (Amtrak, BNSF).  

SPD uses five precincts as the basis for operations. There is a police station in each precinct. SPD also 
maintains specialty units that operate city wide. They include Special Weapons and Tactics (SWAT), 
Harbor Patrol, Canine Unit, Mounted Patrol and a Traffic Unit. 

Dialing 9-1-1 in Seattle first connects a caller with the Seattle Police 9-1-1 Communications Center. 
Trained employees there transfer calls concerning a fire or medical issue to the Fire Alarm Center; they 
evaluate calls concerning law enforcement issues and send them to dispatch, as necessary. In 2008, the 
9-1-1 Center handled 843,414 calls and made 223,976 dispatches.  

Overall, major crime has been on the decrease in Seattle but a disturbing rise in youth violence is also 
present ƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ǎǘŀǘƛǎǘƛŎǎΦ {ŜŀǘǘƭŜΩǎ ƻǾŜǊŀƭƭ ŎǊƛƳŜ ǊŀǘŜ ƛǎ ŎƻƳǇŀǊŀōƭŜ to or even a bit lower than 
cities of similar size. In 2007, overall crime dropped to 3667 incidents, a 40-year low. In 2008, major  

crimes dropped to 3447 incidents, another 4%. The 2008 SPD Annual Report provides summary statistics 
for crime and law enforcement actions. 

SPD is the lead agency for responding to civil disorder and terrorism investigation. The Office of 
Emergency Management (OEM), the lead office for community-wide disaster coordination, is part of the 
Seattle Police Department.  

King County maintains the two correctional facilities serving Seattle. The King County Correctional 
Facility is the primary detention facility in Seattle. It books over 50,000 people per year; 70% of the adult 
population is released within 72 hours.  

In Washington State, county superior courts are the court of general jurisdiction. Several other courts 
have been established with limited, concurrent jurisdiction. The most important of these for Seattle is 
the Seattle Municipal Court, the largest limited-jurisdiction court in the State of Washington. 

Fire Suppression  
The Seattle Fire Department (SFD) provides fire suppression services in the City of Seattle and is the lead 
agency for most incidents that involve rescue operations, unless a unified command is formed in a large 
ƛƴŎƛŘŜƴǘΦ {C5Ωǎ ŦƻǊŎŜ ƻŦ мΣлпп ǳƴƛŦƻǊƳŜŘ ǇŜǊǎƻƴƴŜƭ Ƙŀǎ ŀ Řǳǘȅ ǎǘǊength of 208. These personnel are 
divided among 33 fire stations, each of which house one engine company. SFD also operates specialized 
apparatus.  

In 2003, voters approved a levy to improve fire infrastructure throughout the city. This nearly 
completed, nine-year project has resulted in the upgrading or replacement of 32 fire stations; the 
construction of a new training facility, a new Fire Alarm Center and a new Emergency Operation Center; 
purchase of a new fire boat and other improvements.  

Between 1994 and 2009, Seattle had an average of 503 structural fires and 1,373 non-structural fires per 
year. Structural fires declined by nearly 50% from 1994 to 2008, from 784 to 387. The national average 
for cities of a similar size is 841. The trend for non-structural fires, e.g., vehicles, brush, and rubbish fires, 
has remained relatively flat.  
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Figure 11. Critical Facilities
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Data suggests that deaths and injuries have declined; property losses have not declined. Big fires occur 
every couple of years and inflate yearly totals. Large property losses do not correlate to high casualties 
rates.  

Emergency Medical Services (EMS) 
{C5 ƛǎ {ŜŀǘǘƭŜΩǎ ǇǊƛƳŀǊȅ ǇǊƻǾƛŘŜǊ ƻŦ Ŝmergency medical services provided somewhere other than 
healthcare facilities. All 1,044 Seattle fire fighters are certified EMTs, as well as about 100 police officers. 
To provide Basic Life Support (BLS), SFD maintains four aid units and contracts with a private provider, 
American Medical Response (AMR).  AMR normally operates seven more BLS aid units.  

To provide Advanced Life Support (ALS) in life-threatening situations, SFD partners with the University of 
Washington and Harborview Medical Center to operate the successful, internationally recognized Medic 
hƴŜ ǇǊƻƎǊŀƳΦ aŜŘƛŎ hƴŜΩǎ ƛƴƛǘƛŀƭ ŦƻŎǳǎ ǿŀǎ ŎŀǊŘƛŀŎ ŎŀǊŜΦ {ŜŀǘǘƭŜ survival rate for cardiac arrest is 46%, 
compared with about 5% nationwide.49 Medic One has 78 paramedics and 7 medic units.  

Currently, SFD handles many more EMS calls than fire-related calls. In 2008, SFD handled over 65,000 
rescue and EMS responses and only 504 fire responses.  

Healthcare and Human Services 

The healthcare and human services systems of Seattle are tightening intertwined. A public-private 
network provides services ranging from a basic social safety net to advanced medical treatment.  

Healthcare  
Seattle has the largest concentration of medical facilities and personnel in the Pacific Northwest50. Ten 
hospitals, a public health department shared with King County and integral supporting businesses and 
servicesτmedical laboratories, research institutions, training centers, medical suppliers and the likeτ
provide one in five Seattle jobs. TƘŜ ŎƻǊŜ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳ ƛǎ ŘƛǊŜŎǘ ǇŀǘƛŜƴǘ ǎŜǊǾƛŎŜǎ and its 
ten hospitals dominate.  Many of the hospitals manage ancillary healthcare services across Seattle such 
as ambulatory care centers, long-term care facilities, home health care and other services.   Seattle 
draws many patients from outside the city. 

Due to the concentration of many healthcare services within the city limits, Seattle has a very high 
number of healthcare workers within its residential population. In a regional catastrophic event, Seattle 
would have large numbers of general medical personnel available, especially during business hours 
when outpatient clinics are operating. Specialty medical staff such as pediatricians or obstetricians may 
work in Seattle but tend to live outside the city. 

Public Health ς Seattle & King County is the 10th largest metropolitan health department in the United 
States. It is a primary provider of local public health services and collaborates with many different 
partners through an integrated system of healthcare and public health services.   

Public Health ς Seattle & King County focuses on three major functions: 

 Health Protection ς Tracking and preventing disease and other threats; regulating dangerous 
environmental and workplace exposures; and ensuring the safety of water, air and food.  

 Health Promotion ς Leading efforts to promote health and prevent chronic conditions and 
injuries. 

 Health Provision ς Helping ensure access to high quality health care for all populations. 
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In Washington State, the Director of Public Health ς Seattle & King County serves as the Local Health 
Officer.  This position has wide-ranging authority to control public health emergencies.  Powers include 
the ability to quarantine people, close schools and other public institutions and take other measures to 
control health risks. This considerable authority has been used with discretion. The Washington State 
Secretary of Health can act in lieu of local health officer under limited circumstances.    

Human Services 
The human service sector addresses the basic needs of the most vulnerable members of the community; 
however, it is not known how many people are served in total. After a disaster, basic human needs 
expand and the human service sector steps in to help the community recover. The sudden spike in 
demand can pose challenges. A community that is well prepared for emergencies can lessen the 
demand for post-disaster human services. Seattle has established a community disaster preparedness 
program, in part, to lessen the burden on the human services sector. 

{ŜŀǘǘƭŜΩǎ ƘǳƳŀƴ ǎŜǊǾƛŎŜǎ ǎŜŎǘƻǊ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ Ƙǳndreds of public, quasi-public (e.g., Seattle Housing 
Authority) and private organizations. These differ so greatly is size, resources, scope, and capacity that it 
ƛǎ ƛƳǇƻǎǎƛōƭŜ ǘƻ ƳŀƪŜ ƎŜƴŜǊŀƭ ǎǘŀǘŜƳŜƴǘǎ ŀōƻǳǘ ŀ άǘȅǇƛŎŀƭέ ƻǊƎŀƴƛȊŀǘƛƻƴΦ A relatively small number stand 
out due to their size and scope of operations. They include the human services departments of Seattle, 
King County and Washington State, the Seattle Housing Authority and large nonprofits such as American  

Red Cross, Salvation Army, and Catholic Community Services. Seattle is also home to a large number of 
foundations that do not offer direct services but supply funding to providers. 

In general, government agencies do not provide direct services and rely instead on a network of 
nonprofit organizations. Funding for these organizations is provided by government grants and contracts 
as well as donations from individuals, corporations, and foundations.  

The range of services provided by these organizations varies widely. Roughly stated, the issues 
concerning the sector cluster around providing all members of the community:  

 Enough food; 

 Shelter; 

 Personal safety; 

 Access to healthcare 

 Access to training and education to learn job skills; 

 A supportive community environment; and 

 Access to culturally competent services. 

The effectiveness of human service delivery after a disaster depends on strong linkages between the 
community and the organizations supplying the services. Often it is the smaller organizations that have 
the strongest ties to the community, but many of them are not prepared for major disasters and often 
lack viable continuity of operations plans that allow them to remain in business after a disaster. 
Following the December 2006 Windstorm, the United Way convened a task force to examine the 
ǊŜǎǇƻƴǎŜ ƻŦ ƴƻƴǇǊƻŦƛǘ ƘǳƳŀƴ ǎŜǊǾƛŎŜ ŀƎŜƴŎƛŜǎ ƛƴ YƛƴƎ /ƻǳƴǘȅΦ Lǘ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ά¢ƘŜ ¢ŀǎƪ CƻǊŎŜ 
concludes that the region is not prepared to deal with the impact on vulnerable and special populations 
in a major disaster event51Φέ CƻƭƭƻǿƛƴƎ ǘƘe release of this report, the City of Seattle and United Way 
began a program to assist local nonprofits plan for disasters.  

The local United Way report and many national studies question the ability of nonprofits to lead human 
service response after a major event. The human service delivery system is so fragmented that sharing  
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Figure 12. Human Service Facilities

 








































































































































































































































































































































