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WELCOME! 
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ÁTHE  EARTHQUAKE and TSUNAMI

ÁCASCADIA RISING DESIGN & SCOPE

ÁAMATEUR RADIO IN THE RESPONSE PHASE

ÁWILL WE BE READY?

ÁDISCUSSION and Q&A

WHAT WE WILL COVER 
IN THIS PRESENTATION
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CONSEQUENCES OF THE 

EARTHQUAKE and TSUNAMI

Cascadia Subduction Zone (CSZ) 
Catastrophic Earthquake and Tsunami Functional Exercise 2016
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The Cascadia Megacity
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Á8 Million people live and work on the projected CSZ earthquake 
damage zone ς6 million of these in urban areas.

ÁThe Seattle and Portland Metro areas along represent the sixth 
largest metro area by GDP at nearly $450 billion annually.

ÁVancouver, B.C. is the third largest city in Canada by nominal GDP 
at just over $100 billion annually.

ÁThe Pacific Northwest is one of the preeminent tourist 
destinations for both domestic and international travelers.

ÁThe Blaine, WA border crossing is the 8th busiest in the US with 
just shy of 7 million personal vehicles annually.

The Cascadia Megacity
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The Cascadia Megacity
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THE EARTHQUAKE/TSUNAMI HITS WASHINGTON STATE

ñHOUSTON, WE HAVE A PROBLEMò
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Anatomy of a Cascadia Zone Earthquake

Å The subducting tectonic plate (solid grey) currently stuck against the over-riding North 
American Plate (brown) causing the edge of the North American plate to warp and elevate the 
land.

Å When the pressure finally causes the fault to rupture, the North American Plate will flex and 
drop, producing a major earthquake and tsunami.

Å The dotted lines in the left image mark the level of the land not warped by accumulated strain 
and on the right mark the elevation of the distorted plate just before fault rupture.



9
Cascadia Subduction Zone (CSZ) 

Catastrophic Earthquake and Tsunami Functional Exercise 2016

ÁWeak- Felt quite noticeably by persons indoors, especially on upper floors of 
buildings. Many people do not recognize it as an earthquake. Standing motor 
cars may rock slightly. Vibrations similar to the passing of a truck. Duration 
estimated. 

ÁLight- Felt indoors by many, outdoors by few during the day. At night, some 
awakened. Dishes, windows, doors disturbed; walls make cracking sound. 
Sensation like heavy truck striking building. Standing motor cars rocked 
noticeably. 

ÁModerate- Felt by nearly everyone; many awakened. Some dishes, windows 
broken. Unstable objects overturned. Pendulum clocks may stop. 

ÁStrong- Felt by all, many frightened. Some heavy furniture moved; a few 
instances of fallen plaster. Damage slight. 

The Modified Mercalli  Intensity Scale 
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ÁVery Strong- Damage negligible in buildings of good design and construction; 
slight to moderate in well-built ordinary structures; considerable damage in 
poorly built or badly designed structures; some chimneys broken. 

ÁSevere - Damage slight in specially designed structures; considerable damage 
in ordinary substantial buildings with partial collapse. Damage great in poorly 
built structures. Fall of chimneys, factory stacks, columns, monuments, walls. 
Heavy furniture overturned. 

ÁViolent- Damage considerable in specially designed structures; well-designed 
frame structures thrown out of plumb. Damage great in substantial buildings, 
with partial collapse. Buildings shifted off foundations. 

ÁExtreme- Some well-built wooden structures destroyed; most masonry and 
frame structures destroyed with foundations. Rails bent.

The Modified Mercalli  Intensity Scale 
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SHAKING INTENSITY
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Tsunami Inundation Zone ςPacific Coast WA

The cities of Aberdeen, Ocean 

Shores, Westport, Long Beach, 

Hoquiam, Cosmopolis, and 

Shoalwater Bay Indian Reservation 

will be devastated.

Over 50,000 Washingtonians reside in 

the tsunami inundation zone. After the 

initial shaking survivors will have 30-

60 minutes before the first wave. 

During certain times as many as 

25,000 workers and 17,000 tourists 

may also be in the inundation zone. 
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Tsunami Inundation ςCoastal Puget Sound.

The tsunami inundation zone in 
Washington also includes the coasts of 
the Strait of Juan de Fuca and on the 
coasts of counties in upper Puget 
Sound.
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Injuries Fatalities

Area Earthquake  Tsunami  Total Earthquake  Tsunami  Total

Coastal 2000           3000        5000                     100             9000      9100

I-5 Corridor       7000              400       7400                     300             1300      1600

WA total            9000            3400    12000 400          10300    10700

Estimated Injuries and Deaths
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Damage State

AREA                    None         Low             Medium        High

Coastal                  14%           6%               5%                75%

I-5 Corridor           65%           5%               8%                22%

Highway Displacement          none                 1-оέ                    о-мнέ                        Ҕмнέ

Estimated Highway Damages - Washington
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Damage State

AREA                 None           low            Medium        High

Coastal                 16%           12%            23%             50%

I-5 Corridor          53%             7%            27%             13%

Description                    None               Slight*           Moderate**    Collapse

*= usable before repairs

**=unusable before repairs

Estimated Bridge Damages - Washington
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Damage State

AREA               None             Low             Medium            High

Coastal              0%                0%                   45%                55%

I-5 Corridor       0%              30%                   32%                 8%

Low = minor structural damage to terminals

Medium = some partial collapse of terminals. Damage may obstruct air control.

High = Structure collapsed. Many facilities unusable by fixed wing aircraft.

Note:  Runways at Sea Tac may suffer little damage but roads and bridges adjacent to Sea Tac may 
impede ground access.

Airport Facilities Damage
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Damage State

AREA                     None           Low           Medium         High

Coastal                    25%             2%              2%                71%

I-5 Corridor             49%            6%             42%                  3%

Low = Localized bending of tracks. Unusable before repair.

Medium = Considerable bending. Unusable before repair.

High = Major bending due to railway bed shifting and settling over extended lengths.

Rail Damage
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Damage state

AREA                   None          Low          Medium        High

Coastal                  0%              0%              0%               0%

I-5 Corridor         66%             0%               6%             28%

Low = slight damage but usable

Medium = Moderate damage requiring repair before use.

High = Collapse. Unusable.

Note:  Bridge damages may halt all rail traffic in the I-5 corridor. Eastbound lines may be used to 
reroute rail traffic if unaffected by landslides. 

Railway Bridges
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Damage State

AREA                None             Low            Medium           High

Coastal               0%                 0%                22%               78%

I-5 Corridor      0%                18%               73%                 9%

Low = Minor repairs may be required.

Medium = Broken piers, considerable crane and warehouse derailment, 

and some toppled cranes.

High = Extensive damage to the port. Unusable.

Note: Coastal ferries may suffer high damage from earthquake and tsunami. Puget Sound ferries may 
suffer damage from liquefaction and need extensive repairs before use. Puget Sound island 
populations may be isolated because of the combination of damage to ferry facilities, roads, and 
bridges. San Juan ferries may only suffer minor damage.

Washington Seaports
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Damage State

AREA               None          Low            Medium         High

Coastal               0%             0%               60%              40%

I-5                       0%             22%              66%              12%

Low = Light damage to generation plants and substation equipment. Unusable until repair which may 
take a few hours to a few days.

Medium = Considerable damage. Restoring power to meet 90% of demand to take weeks to months.

High = Extensive damage. Restoring power to meet 90% of demand to take months to a year.

Damage to Washington Electrical Facilities
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Damage State

AREA                  None            Low           Medium            High

Coastal                  0%               0%                 0%                100%

I-5 Corridor           1%               4%              75% 20%

Low = Slight damage to compressor building

Medium = Extensive damage. Damage may be irreparable.

High = Compressor building collapse.

Damage to Natural Gas Systems
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Damage State

AREA                   None              Low             Medium       High

Coastal                 N/A               N/A               N/A              N/A

I-5 Corridor             0%                0%                 44%           56%

Low = Loss of power resulting in malfunction for less that 3 days.

Medium = Malfunction of refinery for a week or so. Considerable damage to equipment.

High = Extensive damage to refinery, tank failure, stacks, pipes, buildings and pumps rendering them 
inoperable until repaired.

Damage to Washington Refined Fuels Industry
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Damage State

AREA                  None              Low            Medium          High

Coastal 0%                 0%               33%               67%

I-5 Corridor           5%              19%               55%               21%

[ƻǿ Ґ {ƭƛƎƘǘ ŘŀƳŀƎŜ ǘƻ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŦŀŎƛƭƛǘȅΦ [ƻǎǎ ƻŦ ŎŜƴǘŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊƻǾƛŘŜ ǎŜǊǾƛŎŜǎ ŦƻǊ ŀ ŦŜǿ 
days due to loss of electrical and backup power. Facility could be functional with minor repairs.

Medium = Moderate to severe damage to communication facility. Digital switching systems 
dislodged. Loss of service for a few days pending power restoration and equipment repair.

High = Severe to complete damage to the communication facility. Most switching boards dislodged. 
Damage to digital switching equipment may beyond repair.

Note:  Communications in Medium and High impact areas may be limited to radio and satellite       
phones.

Damage to Communication Systems - Washington
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https://huxley.wwu.edu/sites/huxley.wwu.edu/files/Cascadia_Rising_high_0.pdf

Cascadia Rising Exercise Scenario Document
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CASCADIA RISING EXERCISE 

DESIGN, SCOPE, & OBJECTIVES

Cascadia Subduction Zone (CSZ) 
Catastrophic Earthquake and Tsunami Functional Exercise 2016
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ÁBased on a 9.0 magnitude earthquake along the length of the 
Cascadia Subduction Zone fault.

ÁThe epicenter is 95 miles west of Eugene, Oregon which triggers 
a tsunami which effects the entire West Coast but also the entire 
Pacific Basin.

ÁLoss estimation does not provide definitive results but are 
couched in probabilities of infrastructure experiencing a set of 
specified damage states. The Cascadia Rising exercise relies upon 
the 90% percentile damage ςthe damage state with only a 10% 
estimated chance of being exceeded. Percentage of damage for 
each damage state are as follows: Low <5% damaged; Medium 5-
50% damaged; High 51-100% damaged.

The Earthquake and Tsunami Exercise
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Whole Community Ramp-up Events  

ÁSeminars
V Exercise Design Seminars - October 14 and 15, 2014

V Exercise Scenario Webinars - January 15 & 20, 2015

V WA State-Fed CSZ Plans Orientation Seminar - January 27, 2015 

ÁAdditional Workshops/Seminars
Á Concept is to conduct at least one Workshop per Core Capability 

overarching objective: Operational Communications, Public Health 
and Medical Services, Mass-Care Services, Situational Assessment, 
Critical Transportation, and Operational Coordination.

Cascadia Rising 2016 Exercise
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ÁThe Cascadia Rising2016 Exercise will test all 14 
response core capabilities as listed in the 
National Preparedness Goal.  While EOCs at all 
levels will be exercising tasks under each of the 
14 core capabilities, participants have selected 6 
core capabilities as the Overarching Objectives 
for the exercise. 

Cascadia Rising ςBackground and Purpose
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Each of the 6 Overarching Objectives will be further broken-down 
into Joint Exercise Objectives.  These Joint Exercise Objectives are 
critical in that they will serve as the foundation of the exercise.

ÁServe as the focus area topics for the various exercise Seminar and Workshop 
ramp-up events.  At these ramp-ǳǇ ŜǾŜƴǘǎΣ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƛƭƭ ǎŜŜƪ ƻǳǘ ΨƎƻƻŘ 
ǇǊŀŎǘƛŎŜǎΩ ŀǇǇƭƛŎŀōƭŜ ǘƻ ǎǳŎŎŜǎǎŦǳƭ 9h/ ƻǇŜǊŀǘƛƻƴǎ ŀǘ ŀƭƭ ƭŜǾŜƭǎ ƛŘŜƴǘƛŦȅ 
alternatives appropriate to the exercise scenario and review processes 
ǎǳǇǇƻǊǘƛƴƎ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ōŜǘǿŜŜƴ 9h/ǎΦ    !ƴȅ ƻŦ ǘƘŜǎŜ  ΨǇǊŀŎǘƛŎŜǎΩ Ƴŀȅ 
then be tested during the exercise;

Á{ŜǊǾŜ ŀǎ ŦƻŎǳǎ ŀǊŜŀǎ ŦƻǊ ŜȄŜǊŎƛǎŜ ΨƛƴƧŜŎǘǎΩ ǿƛǘƘƛƴ ǘƘŜ aŀǎǘŜǊ {ŎŜƴŀǊƛƻ 9ǾŜƴǘǎ 
List to stimulate players actions at EOCs at all levels; and, 

ÁServe as the exercise evaluation standards upon which all EOCs will be 

evaluated and upon which the exercise After Action Report will be predicated.

Cascadia Subduction Zone (CSZ)
Joint Exercise Objectives
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Developed with input and agreement from the Whole Community

Exercise Joint Objectives

JOINT OBJECTIVES

Ramp-Up Events MSEL/Injects

Public Health 
and Medical 

Services

Mass-Care 
Services

Situational 
Assessment

Critical 
Transportation

Operational 
Coordination

Operational 
Communications

Drives Drives Drives

Pre-Exercise Seminars 

and Workshops

Simulated field problems 

for players to resolve 

during the Exercise

Lessons learned for 

future improvements

Statewide AAR
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Cascadia Rising Exercise 2016 - IPM
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Public Health 
and Medical 

Services

Steering 
Committee 
Co-Leads

Mass-Care 
Services

Situational 
Assessment

Critical 
Transportation

Operational 
Coordination

Operational 
Communications

Core Capability Subcommittees

NGOs 


