
THE PACIFIC 
NORTHWEST LIES 

WITHIN ONE OF THE 
MOST DANGEROUS 

SEISMIC ZONES IN THE 
WORLD. THE RISKS 

ARE ENORMOUS, BUT 
PUBLIC OFFICIALS 

AND ENGINEERS 
ARE SCRAMBLING 
TO ENHANCE THE 

REGION’S EARTHQUAKE 
RESILIENCY

BY SAMUEL GREENGARD   IN 
THE
CROSSHAIRS



A        n earthquake powerful enough 
to collapse buildings and bridges, snap 
power lines and gas pipes, and cause 
major fires may sound like the theme of 
a summer blockbuster movie, but it’s a 
very real risk to residents in the Pacific 
Northwest.

While the Golden State has endured 
several major quakes over the last half 
century, the dangers of seismic destruction 
also extend north 
to Oregon and 
Washington. In fact, 
the region—which is 
part of the geologic 
formation called the 
Cascadia Subduction 
Zone—could see far 
more violent and 
destructive seismic 
events than anything 
experienced in 
California.

Experts say an 
earthquake in the 
Pacific Northwest 
could exceed a 
magnitude of 9.0 and last for three to five 
minutes. It could also unleash a tsunami 
that would devastate the coast and possibly 
wash entire towns away. The resulting 
damage could leave the region in shambles 
for years. 
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“If a magnitude 9 or above earthquake shakes for up to five 
minutes and causes a tsunami, it will be a devastating event,” 
says Kenneth Murphy, Federal Emergency Management Agency 
(FEMA) administrator for the region and former emergency 
management director for the state of Oregon.

According to Murphy, a Cascadia Subduction Zone earthquake 
could impact 140,000 square miles and “have farther reach-
ing impacts than that of Katrina and Sandy combined.” In fact, 
FEMA predicts it would be the worst natural disaster in U.S. 
history. 

To handle this threat, public officials are 
devising contingency plans and engaging in 
emergency response drills, and architects and 
engineers are designing new and innovative 
buildings and bridges that take seismic safety 
into the future. 

“We are learning from every earthquake,” says 
Stacy Bartoletti, CEO and chairman of struc-
tural engineering firm Degenkolb Engineers. 
“We are introducing new materials, new designs 
and improved engineering techniques that 
make structures more earthquake and tsunami 
resilient.”

Fault Tolerance
Although fault lines and earthquakes occur 
almost everywhere in the world, the Cascadia 
Subduction Zone, an 800-mile fault line that 
runs from Northern California to Vancouver, 
British Columbia, is particularly threatening. 
Seismic events, including earthquakes, occur less frequently there 
than in California (typically a few hundred years versus decades 
or approximately a century), but this type of geology produces far 
more devastating effects. 

As one continental plate is pushed underneath another, deep 
earthquakes, volcanoes and tsunamis result. Making matters 
worse, a Cascadia subduction earthquake isn’t the only risk. 
Other faults lie in the region. For example, the Seattle metro area, 
with a population of approximately 3.5 million, is built atop a 
fault appropriately named the Seattle Fault that could generate a 
7.5 earthquake.

“These can be among the most violent events on the planet,” 
says Chris D. Poland, founder of Chris D. Poland Consulting 
Engineer, who specializes in seismic issues.

The problem? Much of the infrastructure of the Pacific 
Northwest is not equipped to withstand violent shaking or an 
ocean wave that could reach 30 or 40 feet high and surge inland. 

Liquefaction is also a serious threat. Most of the major cities in 
the region enacted seismic building codes in the 1980s, says Ron 
Hamburger, senior principal at the structural engineering firm 
Simpson Gumpertz & Heger. 

“The principal concern is with older buildings that were con-
structed in the 1970s or earlier,” he says. “These structures were 
not necessarily designed to a reliable building code. Many of 
them have seismic vulnerabilities.”

Similarly, many highway and river bridges do not meet mod-
ern seismic standards, including the American 
Association of State Highway and Transporta-
tion Officials codes adopted in the 1990s. 
Underground oil and gas lines would also likely 
sustain a great deal of damage. Yet, a tsunami 
might be even more devastating than the earth-
quake that caused it. Within Washington and 
Oregon, hundreds of thousands of residents 
and potential visitors are, at any given moment, 
located in low-lying areas vulnerable to a giant 
wave and surge. This includes senior facilities 
and schools where there is virtually no escape 
path from a tsunami that comes without warn-
ing. While a Pacific tsunami warning system 
exists, a quake in the Cascadia Zone would 
occur within the boundary of the system, which 
means it wouldn’t be detectable.

According to FEMA, more than 10,000 
could die in a Cascadia earthquake and tsu-
nami, and 30,000 could be injured. Upward of 
1 million people would need shelter, and 2.5 

million would require food and water, FEMA estimates. Simply 
put, much of the region would be reduced to rubble, and coastal 
areas could become uninhabitable for years. FEMA estimates the 
damage could be in excess of $70 billion. 

The danger extends beyond the initial seismic event. “The 
issue isn’t only public safety and people losing their lives or being 
injured; it’s also about the long-term economy of the region. The 
reality is that widespread damage could impact the region for 
months or years,” Bartoletti says. 

In the end, the Pacific Northwest could see a long-term exo-
dus of population and businesses. It could become economically 
depressed similar to New Orleans, which has yet to completely 
recover from Hurricane Katrina.

Shaking Things Up
There have been some positive advancements, however. In 
September 2016, for example, the American Society of Civil 

“We are introducing new materials, new designs 
and improved engineering techniques that make 
structures more earthquake and tsunami resilient.” 

STACY BARTOLETTI | DEGENKOLB ENGINEERS
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Engineers introduced a set of standards, which focuses on 
 hazards resulting from earthquakes, tsunamis and other natural 
occurrences. 

The tsunami standards pertain to steel-reinforced concrete 
buildings in “inundation zones.” The goal is to build stronger 
and safer structures with only a moderate increase in cost. The 
initiative also establishes guidelines for applying U.S. Geological 
Survey hazard data to building structures, including bridges. 

Engineering firms are putting those standards into practice in 
the Pacific Northwest. They’re using computer models, simula-
tions and other tools to better understand ground motions and 
how structures react in shaking, liquefaction and tsunami situ-
ations. In September 2015, T.Y. Lin International and HNTB 
completed construction on the 2016 EEA Honor Award-winning 
Tilikum Crossing, Bridge of the People, a 1,720-foot-long cable-

stayed design over the Willamette River in Portland, Oregon. 
The $135 million project, which carries transit and pedestrian 

traffic, is built to withstand a major seismic event, such as a 9.0 
earthquake along the Cascadia Subduction Zone. At the cutting 
edge of design and engineering, the Tilikum Crossing incor-
porates two 160-foot pylons with supporting drilled shafts and 
pylon caps that were designed for non-linear soil-structure inter-
action in an extreme earthquake. 

“Liquefaction and lateral spreading were significant factors for 
design,” says David Goodyear, chief bridge engineer for T.Y. Lin 
International. “In an earthquake, the approach rail bed would 
likely be more affected by liquefaction than the bridge.”

But bridges and roadways aren’t the only structures needing 
upgrades—everyday facilities, such as schools and hospitals, 
are getting safety enhancements. At Ocosta Elementary School 

Length of Cascadia Subduction Zone: 800 miles

Area potentially a�ected: 140,000 square miles

Last earthquake on the fault: 1700

Magnitude of last earthquake: 9.0

Estimated deaths from a Cascadia quake: 10,000

Estimated injuries: 30,000

Electricity outage in Portland, Oregon: 1 to 3 months

Electricity outage along the Oregon coast: 3 to 6 months

Top-priority highways unavailable in Oregon: 6 to 12 months

Health care facilities out of service in Portland: 18 months

Average duration between major Cascadia earthquakes: 500 years
(Geologic evidence shows they can occur anywhere from 200 to 1,000 years)  
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Facts and figures in case of an emergency

“Right now, we need to focus on updating, upgrading 
and retrofitting infrastructure far beyond the modern 
seismic standards that focus on life safety and not 
recovery.”

CHRIS D. POLAND | CHRIS D. POLAND CONSULTING ENGINEER
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in Westport, Washington, Degenkolb Engineers designed an 
elevated gymnasium structure to withstand tsunami-induced 
hydrostatic, hydrodynamic, scour and impact forces through 
various engineering methods. The pile foundations are designed 
to resist liquefaction; concrete shear walls resist seismic and inun-
dation forces; and structural steel gravity columns resist expected 
impact loads. 

In addition, the design incorporated moment-resisting beam 
column connections that provide alternate path progressive col-
lapse resistance. The structure, which was completed in 2016 for 
$13 million, is the first tsunami vertical evacuation structure in 
the U.S. “There were critical considerations revolving around the 
height of the wave and designing a structure that could withstand 
the impact of floating debris,” Bartoletti says.

However, a new bridge or an occasional tsunami shelter, 

though important and innovative, cannot address the broader 
issue of replacing or upgrading existing infrastructure that doesn’t 
meet earthquake safety standards. Although some large com-
panies such as Intel and Boeing have spent millions to retrofit 
buildings in the region, other facilities, such as schools, hospitals 
and prisons, are mostly lagging behind. In addition, rail sys-
tems and other transportation networks, particularly along the 
critical I-5 corridor, aren’t designed to withstand a quake—and 
many systems would be rendered unusable for weeks or months 
afterward. 

According to Plan
Not surprisingly, both Washington and Oregon have detailed 
resilience plans in place—though budget and funding restraints 
are an ever-present problem. What’s more, as Goodyear points 

“In an earthquake, the approach rail bed would likely 
be more affected by liquefaction than the bridge.”

DAVID GOODYEAR | T.Y. LIN INTERNATIONAL
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out, the design focus and funding is for extreme 
events for new structures, leaving vulnerabilities on 
many older structures behind. 

Oregon’s plan, finalized in 2013, focused 
on completing a statewide inventory of critical 
buildings—including those needed in an emer-
gency—along with transit and rail lines, utilities, schools and 
other infrastructure. Moreover, the plan creates incentives for the 
private sector—including the health care and hospitality indus-
tries—to retrofit and upgrade structures to meet modern seismic 
requirements.

FEMA, too, has a contingency plan to deal with a major 
earthquake and tsunami in the region. It would coordinate the 
movement of food, water and other essential items in from 
across the nation using whatever means it can. “We are trying 
to build a flexible plan that can deal with different scenarios,” 
Murphy says. 

In June 2016, Washington, Oregon and Idaho participated in 
a four-day disaster drill FEMA called “Cascade Rising.” Public 
officials and others rehearsed scenarios on how various agencies 
would work together in response to a seismic disaster. Nearly 
20,000 people from all levels of government and the private sec-
tor were involved. 

Murphy says he would like to see the Pacific Northwest follow 
the lead of Japan (and more recently California) and develop an 

early warning system for quakes. Even 10 or 15 seconds’ warn-
ing could help shut down or slow train and transit systems, stop 
elevators, and temporarily halt airport activity and other crucial 
infrastructure. It also could give residents a few seconds to get to 
a safer place.

In the end, Poland believes public officials, engineers and 
others must focus on building and rebuilding existing infrastruc-
ture—and hope that the big one doesn’t occur anytime soon 
because there certainly are no quick or simple fixes. 

“Emergency response plans are in place. After a quake, we can 
open an emergency operations center and stabilize the commu-
nity. The bigger problem is handling the recovery—particularly 
if this process takes months or years,” Poland says. “Right now, 
we need to focus on updating, upgrading and retrofitting infra-
structure far beyond the modern seismic standards that focus on 
life safety and not recovery.” n

Samuel Greengard is a business and technology writer based in West 

Linn, Oregon. 

The Tilikum Crossing Bridge over the Willamette 
River in Portland, Oregon, carries transit (below) 
and pedestrian traffic.  The bridge is designed 
to withstand a seismic event such as a 9.0 
earthquake along the Cascadia Subduction Zone. 
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