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e About 15% of Seattle’s total area is soil that is prone to ground failure in earthquakes. The
Duwamish Valley, Interbay, and Rainier Valley are vulnerable to ground failure and shaking because
of the liquefiable soils in these areas.

e Seattle has over 1100 unreinforced masonry buildings (URMs) that are prone to collapse in
earthquakes. These older brick buildings tend to be concentrated in areas expected to experience
the strongest ground motion during earthquakes.

e Seattle has many bridges that, despite seismic retrofits, may not be useable after a strong
earthquake. Damage to them would impair emergency services and the economy.

e An earthquake will produce costly damage. Combined property damage for quakes in 1949 and
1965 in the region amounted to roughly $400 million (2010 dollars). The 2001 Nisqually Earthquake
resulted in damage to City of Seattle buildings, infrastructure, and response costs that exceeded $20
million. Adding in the costs of repairing arterial road structures, the figure topped $36 million.

e Secondary impacts such as landslides, tsunami, fires, infrastructure failures, and hazardous materials
releases could become disasters themselves. In past earthquakes, more people have died from fire
than building collapse.

0 2013 research finds that Seattle could experience thousands of landslides following a strong
(M7.0) Seattle Fault earthquake. Estimates range from 5,000 in dry conditions to 30,000 in the
wettest conditions.

0 A large Seattle Fault earthquake could trigger a tsunami up to 16 ft high that would strike the
Seattle shoreline within seconds of the earthquake and flood it within 5 minutes. A megathrust
earthquake will not cause a tsunami with inundation for Seattle but is expected to cause strong
currents in Seattle’s waters that may be dangerous for vessels. A deep earthquake could cause
landslides that trigger a tsunami.

0 A M7.0 Seattle Fault earthquake could cause dozens of fires. Suppressing the fires may be more
difficult due to severed transportation routes and possible damage to the water system, which
could reduce water pressure in many parts of the city.

0 Structural failure and fires would probably cause multiple hazardous materials releases. They
could range from minor spills to major incidents with public health and environmental
ramifications.

51.1 Context

Plate Tectonics

Earthquakes happen when the strain accumulating in rock becomes greater than the strength of the
rock or the pressure keeping it from slipping. Plate movement is primarily driven by very slow
convection currents in a hot, dense, plastic rock layer of the Earth called the mantle (see Figure
[Convection in the Earth’s Crust]). Just as hot air rises and cool air sinks, hot mantle material rises, cooling as
it nears the surface. The cooler material then begins to slowly sink down, which creates a convection
cell. Hot rising rock pushes plates across the surface of the earth. When plates collide, the thinner,
denser ocean plate is usually forced under the thicker, lighter rock of the continent.

In the Pacific Northwest, the Pacific Plate is moving northwest and is pushing the smaller Juan de Fuca
plate clockwise under the North American Plate. This process is known as subduction. The motion of the
plates is not smooth. Friction and pressure along the interface of the plates prevents the ocean plate
from moving under the continent, locking them together for decades or centuries. Strain builds up until
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Figure 5-5. Seattle Fault Zone, Liquefaction Areas and Ground Failures
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