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Most Reoent Groat Earthquake
Date: January 26, 1700
Magritude: ~9.0

Rupture length: ~1000 km
Rupture :~80 km
Recurrence interval: 500 years

= PACIFIC
1000 km PLATE

Tsunéml Characterlstles A

la%destimate from Native American oral hlstory :

written records in Japan)
Peak tsunami- height in the near-source area: ~60 ft
at mouth of Redwood Creek ‘Northern California
(from Yurok stori

es) .
Peak tsunami-height in Japan (9 hours travel tipe A

- and 3900 miles away): ~15 ft

THE QUAKE

Location: 130 miles off coast
Length of Rupture: 600 miles
Width of Rupture: 50 miles
Duration: 6.5 minutes
Magnitude at rupture: 9.2
PGA on Oly Pen: 20 to 25% G
PGA near |-5: 15 to 20% G

WORST CASE SCENARIO
Time: January - Late afternoon
Temperature: 33°

Weather: Rain/Snow Storm
Tide: 2 hours before high tide
Soil conditions: Saturated



Uplift or
subsidence

(meters)
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ity 1his map shows Peak

2% Ground Accelerations
(PGAs). PGA is one
Ry measure of the strength
%5 @) of shaking. Higher
s e = PGAS generally result in
% | more damage. Because
this map shows average
_ ~ |expected PGAs in an
v - area, specific locations
7 -{may have higher or
| lower PGASs, and
significantly more or
less damage. Site
conditions such as soil
and building type will
affect the type and
amount of damage at
any given place.
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Kobe footage

The picture shows a six story structural steel office building
with a partial failure of the foundation due to liguefaction.
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Day 3 Functionality
o Functional (>=50) |
e Non Functional (< 50 ) ¥4

70 0 70 140 210 280 350 420 480 560 Kilometers

Cascadia Scenario Bridge Functionality
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After the 1989 Loma Prieta earthquake, debris trapped people in
buildings and blocked roads in Santa Cruz. After a large earthquake in
the Pacific Northwest, it could take days, even months, to reopen

freeways and surface streets. Rescue and recovery efforts on

the Olympic Peninsula will be effected by damaged
Infrastructure in the I-5 corridor.
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Liquefaction can destroy roads, as the 2001 Nisqually earthquake did to
this street outside Olympia. Many stretches of HWY 101 and other coastal
roads in Cascadia are vulnerable to this type of destruction.

Photo: T. Walsh, WA Division of Geology and Earth Resources.
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This road was destroyed by liguefaction, when soil beneath
the asphalt turned to liquid.




Foundation failure caused by liquefaction damaged this
apartment building. Photo: USGS/Ft. Collins, CO
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Initial deformation model for scenario 1A with an asperity or area
of additional uplift, located west of the core of the Olympics.
Warmer colors are areas of uplift and cooler areas are subsidence.
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Log loaders, fork lifts, fuel trucks and other heavy equipment
that survives the earthquake need to be moved to high
ground before the tsunami arrives so they can be used to
clear debris flows and reopen road and port facilities.



Area of Operation

Coastal
I-5 corridor

East

Summary of
damage
description

Road Bridges

None
14%
65%
33%

Mo

damage.

Low
6%
5%

66%

1 - 3 inches ground
displacement.
Slight cracking or
movement. No in-

terruption of traffic.

Medium
5%
8%
0%

3 - 12 inches ground
displacement. Moder-
ate to extensive crack-

ing or movement of
pavement surface but

not failure of subsurface

High
75%

22%

Roads
0%

Qver 12 inches
ground displace-
ment. Roadway
pavement and
subsurface soils fail.
Roadway surface re-

soils. quires replacement.
Area of Operation None Low Medium High
Coastal 16% 12% 23% 50%
I-5 corridor 53% 7% 27% 13%
East 100% 0% 0% 0%
Summary of No Slight damage re- Moderate damage Bridge collapse or
damage damage. quiring only minor,  requiring repairs before  damages so severe

description

cosmetic repairs,
but the bridges
can support traffic
even before these
repairs are made.

use, but not requiring
demolition of bridges.
Bridges may not sup-
port heavy loads and
will likely require engi-
neering assessments
before deemed safe for
traffic.

as to require demo-
lition and complete
replacement of
the entire bridge.
Bridge likely im-
passable to traffic.



Area of Operation

Coastal

I-5 corridor

East

Summary of

damage

description

Ports

None
0%
0%
27%

No
structural
damage.

Possible
non-
structural
damage.

Low
0%
30%
73%

Minor structural
damage, with some
beams and columns

exhibit hairline

cracks near joints
or within joints.
Some nonstructural
damage.

Medium High
45% 55%
32% 8%
0% 0%

Most beams and col-
umns exhibit cracks.
Some frame elements
have reached yield
capacity, which may
result in partial collapse.
Damage may obstruct
air control and monitor-

Structure is col-
lapsed or in im-
minent danger of

ing capabilities.

Area of Operation

Coastal
I-5 corridor

East

Summary of
damage
description

None
0%
0%
33%

Port facil-
ity is fully

functional.

collapse.

Low Medium
0% 22%
18% 73%
67% 0%

Slight ground
settlement causing
minor cracking
of pavement and
sliding of piers.
Minor repairs may
be required.

Broken and damaged
piles supporting piers/
seawalls. Considerable
crane and warehouse
derailment, with some
toppled cranes. Rail
repair and some repair
to structural members
required.

Airports

High
78%
9%
0%

Extensive damage
is widespread at the
port facility. Failure
of most piles and
extensive sliding
of piers. Potential
for totally derailed
cranes and derail-
ment of warehous-
es over extended
length Replacement
of structural mem-
bers recinired



Area of Operation

Coastal
I-5 corridor

East

Summary of
damage
description

None Low

0% 0%

0% 22%

31% 69%
No dam- Light damage to

age to dis- generation plants,

tribution substation equip-
systems ment, and build-
and sub-  ings. No transform-
stations. er damage. Repairs

completed in a
few hours to days.
Temporary outage

period, if any.

Area of Operation

Coastal

I-5 corridor

Law Enforcement ...

Summary of
damage
description

Medium
60%
66%

0%

Considerable damage
to generation plants,
substation equipment,
and buildings. Repairs
are needed to regain
functionality. Restoring
power to meet 90%
of demand may take
weeks to months.

None Low Medium
0% 5% 38%
8% 49% 6%
100% 0% 0%
Facility is  Facility is structur-  Facility is damaged and
fully func- ally sound and able may need repair before
tional. to be occupied, full occupation.

High
40%
12%

0%

Extensive dam-
age to generation
plants, substations,
and buildings. Re-
pairs are needed to
regain functionality.

Restoring power

to meet 0% of
demand may take
months to one year.

though damage to
interior contents
may make imme-
diate use more

difficult.

Electricity

High
57%
37%

0%

Facility is not acces-

sible.



Area of Operation None Low Medium High

Coastal 0% 7% 43% 50% .
Hospitals
I-5 corridor 7% 42% 28% 24%
East 100% 0% 0% 0%

Summary of Hospital is Hospital is structur-  Hospital is extensively Hospital is severe-

damage fully func- ally sound and able  damaged and operat- ly damaged. Full
descrintion tional. to be occupied, ing at limited capacity. evacuation may be

P though damage to  Partial evacuation may required.
interior contents be required.

may make imme-
diate use more

difficult.
Area of Operation None Low Medium High
Coastal 0% 3% 22% 75%
SChOOIS I-5 corridor 3% 47% 31% 19%
East 89% 11% 0% 0%
Summary of School is School building School building suffers School building
damage fully func- suffers limited damages that make suffers extensive
. . tional. damage and can immediate occupancy damages, which
description be immediately unlikely. Shoring up of may include partial
occupied. However, damaged structural el- or full collapse.
damage to interior  ements and other more Immediate occu-
contents, loss of  costly and time-consum-  pancy is impossible.
power, damaged ing repairs likely need- Repairs will be
utilities, etc. impact  ed before the school extensive. Many
usability. can be occupied again. buildings need to

be demolished and
rebuilt.



Area of Operation

Coastal
[-5 corridor

East

Coastal
I-5 corridor
East
Summary of

damage
description

None

0%
0%

21%

0%
0%

0%

MNo
structural
damage to
water and
waste-
water
treatment
plant,
lift-sta-
tions,
pumping
plants
and water
storage
tanks.

Low

Medium

Wastewater Facilities

0%

12%

9%

44%
576%

0%

Potable Water Facilities

0%
1%

100%

Loss of electric
power and backup
power, resulting in
temporary malfunc-

tion for less than
three days. Loss of
water quality may
occur. Minor water
storage tank dam-
age without loss of
functionality.

67%
86%

0%

Loss of electric power
and backup power,
resulting in malfunc-

tion for about a week.

Loss of water quality is

likely. Damaged pipes

connecting to basins
and chemical units,
which may result in

a shutdown of treat-

ment plant. Damage to

pumps and lift-stations

may be beyond repair.

Considerable to severe

damage to water stor-

age tanks, resulting in
loss of content.

High

56%
12%

0%

33%
3%

0%

Complete failure of
pipings, or exten-
sive damage to
the filter gallery at
treatment plant.
Pumping plant or
lift-station building
collapse. Water
storage tank col-
lapse and loss all of
content.

Water



Area of Operation

Coastal
I-5 corridor

East

Summary of
damage
description

None
0%
5%

95%

No
damage
to facility
building
or equip-

ment.
Antennae
misalign-
ment may
temporar-
ily disrupt

service.

Communications

Low
0%
19%
5%

Slight damage to
the communication
facility building, or
loss of the center's

ability to provide

services for up to
a few days due
to loss of electric
power and backup
power. The facility
may be functional
with minor repairs.

Medium
33%
55%

0%

Moderate to severe
damage to communi-
cation facility buildings,
many digital switching
boards dislodged,
resulting in malfunction.
The central office may
be without service for a
few days due to loss of
electric power or loss of
backup power, typically
due to overload.

High
67%
21%

0%

Severe to com-
plete damage to
the communication
facility building,
with most switching
boards dislodged,
resulting in malfunc-
tion. The damage
to digital switching
boards may beyond
repair.
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Damage Summary — East Clallam
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rure 3. Elevation time history of tsunami waves in open water near Ediz Hook.
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Damage Summary — Port Ang
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Damage Summary — Salt Creek
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Tsunami Hazard — Neah Bay
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Tsunami Timing - La Push
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Figure 3. Elevation time history of tsunami waves in open water off the Quileute
Reservation. Negative numbers indicate water moving out and positive numbers



Evacuation
R routes for
La Push

| K ‘ 2006 14’ Tsunami
Rialto \ o . - e

2016 31’
J Tsunami with 6’
subsidance

! /
James Island /

Quateata /
5,

SYMBOL KEY Wis
[ Tsunami Hazard Zones o \

Outside the Hazard Zones
= Evacuation Routes ?EESE'ESD
M Community Center @

@ Assembly Area
[ Medical Clinic
2% Police Station @G}
=3 Fire Station D

i 0.5 1 Miles




|

|

Damage Summary — Forks/La Push
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Isolation of communities on the north Olympic Peninsula



