
 

 

Hazard Description 
An earthquake is the vibration of the earth’s surface following 
a release of energy in the earth’s crust. This energy can be 
generated by a sudden dislocation of the crust or by a volcanic 
eruption. Its epicenter is the point on the earth’s surface 
directly above the hypocenter of an earthquake. The location 
of an earthquake is commonly described by the geographic 
position of its epicenter and by its focal depth.  

Most destructive quakes are caused by dislocations of the 
crust. The crust may first bend and then, when the stress 
exceeds the strength of the rocks, break and snap to a new 
position. In the process of breaking, vibrations called “seismic 
waves” are generated. These waves travel outward from the 
source of the earthquake at varying speeds. 

Earthquakes tend to reoccur along faults, which are zones of 
weakness in the crust. Even if a fault zone has recently 
experienced an earthquake, there is no guarantee that all the 
stress has been relieved. Another earthquake could occur. 
Faults are more likely to have earthquakes on them if they 
have more rapid rates of movement, have had recent 
earthquakes along them, experience greater total 
displacements, and are aligned so that movement can relieve 
accumulating tectonic stresses. A direct relationship exists 
between a fault’s length and location and its ability to 
generate damaging ground motion at a given site.  The map 
below illustrates the active earthquake faults in the area. 

What causes Earthquake 
Damage? 
Earthquakes cause damage by moving and shaking the ground, 
sometimes for several minutes. The shaking can damage or 
destroy buildings. Most damage and loss of life is a result of 
ground shaking. The shaking can cause landslides, ground 
cracks, liquefaction, and tsunamis. The combination of all of 
these is what makes earthquakes such a powerful hazard. Even 
when an earthquake happens on a fault that doesn’t reach the 
surface, the ground still shows signs of cracking. This cracking 
happens because a soft part of the ground liquefies during 
shaking, a process called liquefaction. Liquefaction is when wet 
soil loses strength because it is being shaken during an 
earthquake. The material becomes so weak that it behaves 
more like a liquid than a solid. Liquefaction has caused 
significant damage during earthquakes in Washington. The map 
below shows the type of soil in Grays Harbor County.  The 
softer, or more liquefiable the soil, the greater the damage. 

Earthquake and Liquefaction 

 
How often do Earthquakes 
occur in our area? 
 
Earthquakes occur nearly every day in Washington. Most are too 
small to be felt. Large earthquakes are less common but can cause 
significant damage to the things we count on in everyday life, such 
as buildings, roads, bridges, dams, and utilities.  Washington has the 
second highest risk in the U.S. to large and damaging earthquakes 
because of its geologic setting.  The table below identifies significant 
earthquakes  of  M5.0 or greater occurring in the planning region.  
 

 

Is a Cascadia Subduction Zone Earthquake really possible?   
It’s not a matter of if, but rather, when it will happen again! 

Over the course of time, scientists recognized that increased 
building codes for structures and residences can help reduce 
the impacts of earthquakes.  Higher building codes are now in 
place throughout all of Washington; however, older buildings 
are still at greater risk to damage.  The analysis in the table 
above takes into consideration the age of structures throughout 
the County.  The older the building, the greater the risk of injury 
and damage.  The table below talks about the history of 
building codes in the State of Washington. 

 

 
Historical Earthquakes Impacting The Planning Area 

 
Year Magnitude Epicenter Type 

2/28/2001 (DR 1361) 6.8 Olympia (Nisqually) Benioff 
6/10/2001 5.0 Matlock Benioff 
7/3/1999 5.8 8.0 km N of Satsop Benioff 
6/23/1997 4.7 Bremerton Shallow Crustal 
5/3/1996 5.5 Duvall Shallow Crustal 
1/29/1995 5.1 Seattle-Tacoma Shallow Crustal 
2/14/1981 5.5 Mt. St. Helens (Ash) Crustal 
9/9/76 4.5 Union Benioff Zone (28 miles deep) 
5/11/1965 (DR 196) 6.6 18.3 KM N of Tacoma Benioff 
4/29/1965 6.5 12 miles North of Tacoma Benioff 
1/13/1949 7.0 12.3 KM ENE of Olympia Benioff 
6/23/1946 7.3 Strait of Georgia Benioff 
2/14/1946 6.3 Puget Sound Benioff 
4/1945 5.7 Northbend (8 miles south/southeast) Unknown 
1939 5.8 Puget Sound – Near Vashon Island Unknown 
1932 5.3 Central Cascades Unknown 
1/23/1920 5.5 Puget Sound Unknown 
12/6/1918 7.0 Vancouver Island Unknown 
8/18/1915 5.6 North Cascades Unknown 
1/11/1909 6.0 Puget Sound Unknown 
4/30/1882 5.8 Olympia area Unknown 
12/15/1872 6.8 Pacific Coast  Unknown 

 
Timeline of Building Code Standards 

Time Period Code Significance for Identified Time Period 

Pre-1974 No standardized earthquake requirements in building codes. Washington State law did not 
require the issuance of any building permits, or require actual building officials 

1975-2003 UBC seismic construction standards were adopted in Washington. 

1994-2003 Seismic Risk Zone 3 was established within the Uniform Building Code in 1994, requiring 
higher standards. 

2004-Present Washington State upgrades its building codes to follow the International Building Code 
Standard.  As upgrades occur, the State continues to adopt said standards. 

 

Building Economic Impact 
from a 9.0 Cascadia Fault 

Earthquake Event(3)
% of Total 

Value

Average Building 
Funcationality at 

Day 1 (%)

Average Building 
Funcationality at Day 

90 (%)

City of Aberdeen 16,740 6,331 $1,558,813,283 $277,885,569 17.83% 8.7 98.6

City of Cosmopolis 1,660 740 $219,110,855 $29,481,124 13.45% 15.0 98.7

City of Elma 3,145 1,225 $345,049,384 $45,501,729 13.19% 17.9 99.0

City of Hoquiam 8,560 3,457 $668,170,030 $138,333,238 20.70% 4.5 97.4

City of Mccleary 1,695 664 $138,539,384 $11,272,737 8.14% 29.2 99.9

City of Montesano 4,120 1,554 $433,872,272 $54,879,088 12.65% 21.4 99.5

City of Oakville 690 331 $66,998,060 $6,068,428 9.06% 27.8 99.8

City of Ocean Shores 6,055 4,600 $1,156,337,793 $167,877,311 14.52% 14.3 96.4

City of Westport 2,115 1,291 $310,030,743 $38,300,687 12.35% 20.5 98.2

Unincorporated Grays 
Harbor County 28,190 12,816 $3,122,630,417 $384,750,998 12.32% 17.8 98.3

Other(4) N/A 718 $177,559,756 $17,123,158 9.64% 23.9 99.6

Grays Harbor County 72,970 33,727 $8,197,111,976 $1,171,474,067 14.29% 18.3 98.7

Building Impact

Jurisdiction
Estimated 

2017 
Population (1)

Total Building Value 
(Structure and 
Contents) (2)

Estimated 
Building 
Count (2)

Cascadia M9.0 Earthquake Event

Cascadia Subduction 
Zone Earthquake 
A Cascadia Subduction Zone Earthquake is the most feared 
within our region.  A Magnitude 9.0 Earthquake is possible, 
having previously occurred long ago, and scientists say we 
are overdue for another one to occur. It is not a matter of if 
it will occur again, but when.  

The map below shows the potential shaking and impact 
from a M9.0 Cascadia Zone Earthquake to Grays Harbor 
County.  The table shows the potential structure damage 
which could be sustained by a M9.0 Cascadia event. 

Three source zones exist for Pacific Northwest quakes: a 
shallow (crustal) zone; the Cascadia Subduction Zone; and a 
deep, intraplate “Benioff” zone. More than 90% of Pacific 
Northwest earthquakes occur along the boundary between 
the Juan de Fuca plate and the North American plate. See 
graphic below. 

Potential Structure Losses from a Cascadia EQ Event 
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