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When | last briefed this commission in
March, 2007, the emphasis was on
threats to the new 520 floating bridge.
Much of that work is still not fully
reflected in the building codes, so | will
repeat some of it. Most of what | will

talk about today is new research
(since 2007).
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First, a look at the changing seismic building codes. On the left, the seismic
hazard map from 2002, On the right the map from 2008. The increase in perceived

hazard is quite large
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The 2014 seismic
hazard map has not yet
been published, but will
look something like the
maps at left.
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The map on the right shows the
expected change from the 2008 map to &
the 2014 map. Note that most of the
Increase is in eastern Washington—
more on that following.
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(' ( ' In 2001, there was a sequence of
;. 1 y dozens of felt earthquakes in
& Spokane that were felt (and
% heard) only north of the Spokane

a4 River. When the events began
i there was only one seismograph
e within 60 miles, so they were not
BN well recorded. By the time
B portable seismographs were in
B place, the sequence was winding
down and the source of the

quakes was never resolved.
Earthquake Activity vs Time
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What is shown at the right are

only the earthquakes recorded on J
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Since then, a new technique |
called INSAR (Interferometric Easting (km)

Synthetic Aperture Radar) allows 5 & “I 0 ‘. 2 3
a very detailed comparison of
radar images taken of the same
place. This allowed Wicks and
others (2013) to approximately e
locate the source fault. =
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@ | An aeromagnetic survey last year revealed a
R northeast-trending anomaly that is suspiciously
similar to the INSAR anomaly, and is prompting

further efforts to study this fetaure. It is
premature to predict how large an earthquake

thgis might make or how frequently,
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Fault scarp at Boylston Rldge

W L




Area of uplift

X Basement master fault

Several faults in center of pop-up
structure have small amounts of
normal displacement

(McClay and Bonora, AAPG Bulletin, v. 85, no. 2 (February 2001), pp. 233-260)



A. Sandbox analog mode!
(McClay and Bonora, AAPG Bulletin, v. 85, no. 2 (February 2001), pp. 233-260)
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Aeromagnetic lineament Area of uplift

Mapped fault r" Anticline axis ,;a: Syncline axis

Scarp (bar and ball on downthrown side for normal fault
scarps; teeth on hanging wall for reverse faults)







Regional Interpretation of Trans-arc Fault System
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U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY
* 1267

LRF, Little River fault, SMF, Saddle Mountain East and West faults; FCF, Frigid Creek fault;

CREF, Canyon River fault; OF, Olympia fault; SHZ, St. Helens Zone; TF, Tacoma fault; SF, Seattle fau

SWIF, Southern Whidbey Island fault; SPF, Strawberry Point fault; UPF, Utsalady Point fault; DDMF,
WASHINGTON STATE DEPARTMERRR@ION-Devil’'s Mtn. Fault; RMF, Rattlesnake Ridge fault; TRF, Toppenish Ridge fault;
Natural Reso‘ﬁe“gtus Pass fault; SMF, Saddle Mountain fault; OWL, Olympic-Wallowa Lineament.
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Squeeze these from top to bottom (north to
south) and this pattern emerges

=

Undeformed Low confining Intermediate High confining
pressure confining pressure pressure
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This map shows the
1995 M5.4 Duvall
earthquake. We think we
have found the fault
responsible for it, which
Dragovich and others

named the Cherry Creek
fault, which is conjugate
to the southern Whidbey

Island fault
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Washington also has a locally generated tsunami hazard
from faults in Puget Sound. We have modeled |nundat|on 5

Tsunami
sand sheet
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Using
estimated land
level changes
at Restoration
Point, Alki
Point, West
Point , and
Winslow
Marsh, we
constructed a
Seattle fault
model to use
in the tsunami
simulation
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Isunami Hazard Map of the Elliott Bay Area, Seattle, Washington:

Se

Modeled Tsunami Inundation from :

by

attle Fault Earthquake
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This draft
inundation map
for Everett
models a M7.3
Seattle fault
earthquake , the
same event
modeled for
Seattle and
Tacoma. Also
modeled are a
M6.7 Seattle fault
earthquake and

a M7.0
earthquake on mpplansiol
the southern '
Whidbey Island
fault.

1:12,000
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This map shows
the currents
generated by this
tsunami, which
reaches 14 knots
around the Port of
Everett

Maximum Current

......

O 3 knots

. | 3-6knots

| | 6-9 knots

- 9 - 14 knots
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Seattle Fault Earthquake-Induced Landslides
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Shaded-relief lidar
Image of

Mercer Island
highlighting
possible inactive
(?) landslide

Areas (note: areas not
field checked)

Large landslide off SE
side of

~Mercer Island with
associated
+ 1,000 year old

q submarine
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Old growth forest in Lake Washington

- Earthquake-induced landslides in
Lake Washington drowned old
Growth Forests about 1,000 years ag YU Eastside Journal: 8/16/94
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Lake
Washington
tsunami
hazards from a
fault offset. We
hope to model
landslide
Induced
tsunamis soon
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Currents
from L1
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currents
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Time since EQ = 00:01:29 Amplitude in cms
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https://fortress.wa.gov/dnr/seismicscenarios/
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Washington State Seismic Hazards Catalog

Impacts by scenario

Moses Lake

Kennewick

Astoriar,

Longview
X Wafla Walls

\"[
\/ WASHINGTON STATE DEPARTMENT OF
LA Natural Resources




For more Information

contact
Timothy J. Walsh

Washington Department of Natural
Resources

Division of Geology and Earth Resources
(360)902-1432

tim.walsh@dnr.wa.gov
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