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South Whidbey Island Fault 7.4 Scenario Shakemap Map 9: 

(Courtesy of Snohomish County Emergency Management and Tetra Tech)

SNOHOMISH COUNTY

.

South Whidbey Fault - Peak Ground Acceleration
7.4 Magnitude Scenario

Snohomish County disclaims any warranty of merchantability or warranty of fitness for any
particular purpose of this map, either express or implied. Snohomish County makes no

representation or warranty concerning the content, accuracy, currency, completeness, or quality
of data depicted on this map. Any user of this map assumes all responsibility for its interpretation
and use. Any user relying on any of the County's GIS products does so at his or her own risk. All
critical information should be independently verified. Snohomish County shall not be liable to the

user for damages of any kind, including lost profits, lost savings, or any other incidental or
consequential damages related to the providing of data or its use. The user agrees to hold

Snohomish County harmless from and against any damage, loss, or liability arising from
any use of this map.

Magnitude: 7.4
Depth: 0.0km
Epicenter: N48.05  W122.47
                 Appx. 2mi NE of Langley, WA

The South Whidbey Fault extends from Victoria BC
southeast towards south Whidbey Island. It crosses through
Mukilteo and north Woodinville, and possibly extends
into eastern Washington.

United States Geological Survey (USGS)

Mercalli Scale, Potential Damage

IV, None

V, Very Light

VI, None to Slight

VII, Slight to Moderate

VIII, Moderate to Extensive

IX, Extensive to Complete
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Generated from USGS 30-meter Digital Elevation Model
Shaded Relief

Snohomish County PUD
Snohomish County Base Data

South Whidbey Fault Peak Ground Acceleration
US Geological Survey

      A ShakeMap is designed as a rapid response tool to portray the
      extent and variation of ground shaking throughout the affected
      region immediately following significant earthquakes. Ground

      motion and intensity maps are derived from peak ground motion
      amplitudes recorded on seismic sensors (accelerometers), with

      interpolation based on both estimated amplitudes where data are
      lacking, and site amplification corrections.  Color-coded

      instrumental intensity maps are derived from empirical relations
      between peak ground motions and Modified Mercalli intensity.
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Severe Storms

Hazard Profile
Tulalip’s location on the Puget Sound, between the Cascade and Olympic Mountain Ranges, 
gives it a predominantly marine-type climate with heavy rainfall during the winter months and 
mild summers. While measurable rainfall occurs between 150-190 days each year, there are 
typically only about a dozen thunderstorms per year. The rainy season is characterized by light 
to moderate continuous rainfall, rather than brief heavy downpours. Wind velocities reach 
40 to 50 mph every winter, and on rare occasions gust between 75 to 90 mph. Extreme wind 
velocities can be expected to reach 50 mph at least once in two years; 60 to 70 mph once in 50 
years; and 80 mph once in 100 years.

During the coldest months there can be freezing drizzle and snow accumulation in low 
elevations every few years, although in the mountains several inches to feet of snow is 
standard, in some cases nearly year-round. Chinook winds from the Pacific can bring a rapid 
increase in temperatures over the Cascades, causing rapid snow melt and flooding. 

Severe weather in the area regularly consists of heavy rains and windstorms, with occasional 
snow and ice storms. Tornados are possible but rare. Tulalip is located at the northern edge of 
the Puget Sound Convergence Zone, where the jet stream re-converges after being split around 
the Olympic Mountains. In this area, the air currents rise and cause precipitation and high 
winds, creating more extreme weather than that typically found outside of the Convergence 
Zone, which stretches south to Seattle. 

Past Events
Snohomish County has had a severe weather event nearly every year for the past three 
decades. While information about damages on the Tulalip Reservation in particular are not 
available for the majority of events, potential types of damage and the frequency of occurrence 
can be extrapolated from information about the general area. For past events of flooding refer 
to the later section on Flooding. Table 9 outlines the major severe weather events that have 
affected Tulalip and Snohomish County in the past 60 years.
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Date Event Type Notes
January 13, 1950 Snowstorm Nearly 2’ of snow in Seattle
November 1961 Snowstorm

October 12, 1962 Windstorm Hurricane force winds, widespread destruction
January 1969 Snowstorm

1970 Tornado Marysville
1971 Tornado Lake Roesinger

January 1980 Snowstorm
November 1981 Windstorm Record high winds
December 1990 Snowstorm Federal Disaster #896

January 1991 Snowstorm
January 20, 1993 Windstorm Federal Disaster #981
December 1995 Windstorm California Express Windstorm

December 1996-January 1997 Snowstorm Federal Disaster #1159
January 2, 1997 Tornado Granite Falls
May 31, 1997 Tornado Lake Stevens 
June 8, 1997 Tornado Darrington
July 6, 1997 Tornado Snohomish

December 8, 1997 Tornado Snohomish
September 1, 1998 Tornado Monroe

January - March 1999 Windstorm La Nina Winter Windstorms
April 22, 2000 Tornado Stanwood

Winter 2000 Snowstorm
Black ice on hills, power lines down in Tulalip. Est 

app 100 car accidents. 

January 2006 Severe Storm
Federal Disaster #1641. Roads blocked, lines down 

in Tulalip. Flooding at Priest Point. 
November 2006 Severe Storm Federal Disaster #1671
December 2006 Severe Storm Federal Disaster #1682
December 2007 Severe storm Federal Disaster #1734

December 12 - January 5, 2009 Snowstorm
Federal Disaster #1825. Record snowfall, roads and 

businesses closed for 2+ weeks.
January 30, 2009 Severe Storm Federal Disaster #1817

Severe Storm Events in Snohomish County, 1950-2010Table 9: 

Location
A severe storm would impact the entire region and all of Tulalip Reservation. Since utility 
and transportation systems are often the most vulnerable, power and telephone outages are 
a frequent result of storms and ingress and egress may be limited. Consequently, the more 
isolated areas of the Reservation may experience greater effects from storms. Severe local 
storms significantly impact driving conditions on roads, and downed power lines can cause 
isolation. They can also hinder police, fire, and medical responses to urgent calls. 

Frequency
History shows Snohomish County and the Tulalip Reservation will encounter an average of 
one major snowstorm every ten years. The frequency of a major snowstorm is variable and is 
not predictable on a seasonal basis. 2009 was the most recent major snowstorm. Windstorms 
occur infrequently, but can be predicted more accurately than other storms. The Tulalip 
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Reservation can expect to experience at least one windstorm each year. Table 10 describes the 
likelihood of recurrence for different types of severe storms in Snohomish County.

Snohomish County Frequency of Severe Storms

Type
Recurrence/Year

(>100% - At least 1 occurrence per year)
High Winds 175%

Winter Storms 57.5%
Tornado 10%

Coastal Flooding 7.5%

Frequency of Severe Storms in Snohomish CountyTable 10: 

Severity	
The effects upon Tulalip Reservation of a strong thunderstorm, tornado, windstorm or 
ice storm are likely to be similar: fallen trees, downed power lines and interruption of 
transportation lifelines, damaged homes and public buildings. Fatalities are uncommon in 
western Washington, but they can occur. 

While tornados are rare and localized, they are potentially the most dangerous. Should one 
strike a populated area, damage could be widespread and fatalities could occur. In the case of 
extremely high winds some buildings may be damaged or destroyed. 

The effects of an ice storm or snowstorm are downed power lines and trees and a large 
increase in traffic accidents. While over 85% of ice storm deaths are caused by traffic accidents, 
storms can also cause death by exposure, heart failure due to shoveling or other strenuous 
activity, and carbon monoxide poisoning. Other concerns include roof collapses due to heavy 
snow loads and frozen pipes.

Although windstorms are not a frequent problem on the Tulalip Reservation, they have been 
known to cause substantial damage. 

Warning Time
A meteorologist can often predict the likelihood of an onset of a severe storm. This can give 
several days of warning time, however, meteorologists cannot predict the exact time of onset or 
the severity of the storm. Some storms may come on more quickly and have only a few hours of 
warning time.  

Secondary Hazards
The most significant secondary hazards to severe local storms are floods, landslides and 
electrical hazards (fires) from downed power lines. Rapidly melting snow combined with 
heavy rain can overwhelm both natural and man-made drainage systems, causing overflow and 
property destruction. Landslides occur when the soil on slopes becomes oversaturated and fail. 



52 Hazard Mitigation Plan 2010 Update

Exposure Inventory

Loss Estimation
Currently there are no standards in place to estimate losses from severe weather. Severe 
weather has the potential to affect all people, property and infrastructure, but in most cases, it 
is infrastructure, such as power lines, that suffer the most damage from severe weather, such 
as high winds and ice. The values used in this loss estimation are a hypothetical estimate of all 
potential damage.

Vulnerability
Marine Drive is most vulnerable to severe weather. It is that main road on the Reservation and 
critical for emergency responders to use. It is also prone to downed trees and black ice, which 
cause numerous accidents.

Also vulnerable are the many homes located on narrow, dirt paved and usually one-laned 
roads, some of which pass through steep slopes known to experience landslides or washouts. 
This isolation can prevent ingress or egress, and may prevent emergency responders from 
accessing many homes.

Assumptions
Damage to improvements of a parcel (that is, the building) is estimated to be 5%• 
Content loss is 10% of half of the improvement value. • 

Severe Storms
Improvements Land / Buildings Contents Daily Sales

Exposed Damage Exposed Exposed Damage
Parcels $490.9 M 100% $24.5 M $736.0 M 100% $245.4 M 100% $24.5 M

Critical Buildings $335.5 M 100% $16.8 M 157 100% $354.1 M 100% $35.4 M $882 K 100%

Severe Storms At Risk % of Total
Population 9246 100%

Vulnerable Population 1069 100%




