Utah Disaster

Resilience




EARTHQUAKE

PROBABILITIES

WASATCH FRONT REGION — NEXT 50 YEARS

* 57% chance of a 6.0 or greater quake
* 43% chance of a 6.75 or greater quake

THE “BIG ONFE”

« 22 around 7.0 over the past ~6,000 years, once every 300 years
» Last "big one” along the fault was more than 300 years ago

SALT LAKE SEGMENT

» “Big one” every 1300-1500 years; last one was 1400 years ago
» Characteristic magnitude: 7.1 £ 0.2



HAZUS ESTIMATES

/.0 Earthquake along the Wasatch Front

FATALITIES: 2,000-2,500

CRITICALLY INJURED: 7,400-9,300

DISPLACED HOUSEHOLDS: 84,400

HOMES WITHOUT WATER: 480,000 (64 PERCENT)
HOMES WITHOUT POWER: 444,000 (59 PERCENT)




FATALITIES IN MAJOR U.S. DISASTERS

Since 1900
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LIFELINES — CRITICAL UTILITY SYSTEMS

DAY 1 DAY 3 DAY 7 DAY 30 DAY 90
Households
without 483,600 466,100 442,800 362,900 332,800
potable water
Households
without 444 600 251,200 105,900 27,300 80
electricity
Natural Gas Restoration to the majority of structures within two weeks

Sewer Restoration time likely 2-3 times that of water restoration




SHORT TERM ECONOMIC LOSS ESTIMATES

Building-Related $24.9 billion
Income $6.9 billion
Lifeline-Related $1.4 billion

TOTAL $33.2 billion



WHY IS UTAH’S RISK SO HIGH?

LOCALIZED POPULATION

Population and infrastructure concentrated along the Wasatch Front
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LOCALIZED POPULATION

Population and infrastructure concentrated along the Wasatch Front

LIQUEFACTION POTENTIAL






Kevin Franke, hydrology.usu.edu



Liguefaction damage

Tonkin & Taylor Oregon State University



WHY IS UTAH’S RISK SO HIGH?

LOCALIZED POPULATION

Population and infrastructure concentrated along the Wasatch Front

_LIQUEFACTION POTENTIAL
_LIMITED AWARENESS OF RISK (UNTIL MID-1970s)

Luck and long return times
Late building codes
Life-threatening buildings (more than 140,000 URMs remain)










WESTLAKE JUNIOR HIGH AFTER THE MAGNA 2020 EARTHQUAKE (PHOTO CREDIT SL TRIBUNE)



140,000 URMS

* URM buildings were constructed up until
1976 and are scattered across the state

« They are single family homes,
multifamily structures, and offices

» Most of our projected injuries and
deaths occur in these buildings






What are the citizens going to do

about it? Probably nothing.”

- G.K. Gilbert, Salt Lake Tribune, September 1883




WHY DON'T WE DO MORE TO

ADDRESS THE RISK?

COST
DISTRIBUTED RISK



DISTORTED RISK PERCEPTION

THE IRRATIONAL WEIGHER: “BOUNDED RATIONALITY”

COLLECTIVE JUDGMENT

 If all my neighbors have houses like mine, my house must be “safe
enough”

HEURISTICS

« Cognitive biases and mental shortcuts
 Manmade risks are more serious than natural risks
« “Affect”

* "Availability”

* “Optimism Bias”

CULTURAL COGNITION OF RISK



Worrying about the wrong things . . .




FOCUSING ON EMERGENCY RESPONSE AND INDIVIDUAL PREPAREDNESS
INSTEAD OF COMMUNITY RESILIENCE:

Utahns tend to think about disaster resilience in short-term, personal/family terms

92%
Personal and family preparedness 55%
39%
_ 27%
Strong emergency services 249
39%

Public education and training about 1%
. . 12%
what to do in an emergency/disaster 6%

6%
Good earthquake building standards m .
12% = Total
Safe buildings where people can %g//o u Urban
gather in an emergency 39 = Rural

BASE: ALL QUALIFIED RESPONDENTS (N=166)
Q530. When it comes to emergency preparedness and the ability to recover from a disaster, which of the following do you feel has the biggest impact on you and your family personally?




THE OPPORTUNITY FOR LONG-TERM

RESILIENCE

» The “Big One” has the potential to
halt Utah’s strong economy and
high quality of life, as residents are
forced to close their businesses
and move elsewhere.

 However, investments into seismic
resilience provide the opportunity
to reduce damage, and help
Utahns return to their normal lives
quickly

* Recent research by FEMA shows
that on average every dollar
spent on disaster mitigation
now avoids $6 in future disaster
costs



DISASTER RESILIENCE VISIONING PROJECT

ENVISION UTAH




PROJECT GOAL

Heighten awareness, momentum, prioritization, and
coordination so that Utah takes the needed steps to
Improve resilience.



STEERING COMMITTEE

Organization Organization




WORKING GROUPS & TOPICS

Lifeline Development Messaging &
Infrastructure Planning Education

» Retrofits « Water & Sewer « Wildfire * Project

« New « Transportation * Flood Outcomes
Construction * Energy . Resilien_ce

* Schools  Communications Messaging

» Hospitals * Public Outreach

Campaign



MEDIA COVERAGE




STAKEHOLDER ENGAGEMENT

 The USSC recommendations are a result of a collaborative process.
Stakeholders represented organizations including:

« Utah Division of Emergency Management « Utah State Board of Education

* Envision Utah * Fannie Mae

* Weber Basin Water Conservancy District « Salt Lake City

» Central Utah Water Conservancy District * Deseret Management

« Jordan Valley Water Conservancy District « Utah Homebuilders Association

» Metropolitan Water District of Salt Lake and Sandy * |vory Homes

 FEMA Region VIII « Salt Lake County

« Utah Realtors Association » Legislative leadership

» Utah Geological Survey » Associated General Contractors of Utah
« University of Utah « ACEC Utah

« Utah State University « EERI Utah

« Brigham Young University « Salt Lake Chamber

» Utah Department of Natural Resources  Structural Engineers Association of Utah

» Utah League of Cities and Towns



Utah Seismic Safety Commission

Recommendations




ENDORSEMENT

The following organizations endorse this report:

isii— UTAH SEISMIC
USEC SAFETY COMMISSION




5 KEY RECOMMENDATIONS

1. Invest in seismic improvements for the four major water aqueducts that
bring water to the Wasatch Front

2. Significantly limit the danger to tens of thousands of Utah children who
attend school in seismically unsound buildings

3. Increase the public awareness of the high risk from Utah’s 140,000 URM
buildings

4. Ensure adequate building code enforcement for large/important buildings

5. Invest in a feasibility study for an Earthquake Early Warning System



KEEP WATER FLOWING

1 aqueduct project from each
major Wasatch Front water district

» Aqueducts serve over 2 million
residents, and are susceptible to
major damage as they cross the
fault, landslide areas, liquefaction
zone, and/or high ground shaking
areas




KEEP WATER FLOWING

« Should any one of these pipelines rupture, over a
million Utahns could be left without water for 6
months or even longer

 Total cost for all 4 aqueducts is $192 million, which
IS less than the cost of expanding 3 miles of U.S. 89 in
Layton into freeway or of building 3 freeway
interchanges on Bangerter Highway



SCHOOL BUILDING RETROFITS



KEEP OUR KIDS SAFE

 Early results suggest about
130 school campuses in the
state include URMs. These
schools serve at least 70,000
Utah children.




KEEP OUR KIDS SAFE

« $3.75 million would fund a
multidisciplinary feasibility study for
each school and develop cost
estimates for replacing or retrofitting
these structures

WEST HIGH SCHOOL IS A URM SCHOOL THAT WAS RETROFITTED IN 1996.



* Improved public awareness will increase
market function and apply market
pressure to upgrade more of these
buildings

* A public awareness campaign would
cost $200,000 over 2 years




STATEWIDE RETROFIT ASSISTANCE

PROGRAM?




KEEP OUR BUILDINGS STANDING

* This recommendation is not
advocating for any changes to the
Utah Building Code

* Instead, every building classified as
International Building Code Risk
Category Ill or IV (e.g. hospitals,
schools, police stations) or over
200,000 sq. ft. should be required to
undergo a plan review conducted by
a Utah-licensed Professional
Structural Engineer

* This ensures our most critical
facilities are functioning following a
large seismic event



KEEP UTAH READY TO RESPOND

« $150,000 to conduct a feasibility
study for installation of an
Earthquake Early Warning System

 An EEWS could provide 10s of
seconds of warning time before
ground shaking starts

» This provides enough warning to
shut off utilities like gas and transit
like TRAX which can help save lives
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OTHER HAZARDS

WILDFIRE FLOODING WATER SHORTAGES









WHAT CAN YOU DO?

 Incorporate disaster resilience into planning process

« Harden infrastructure & improve redundancy

« Adopt a geohazards ordinance

* Ensure adequate building code enforcement

« Be aware of publicly-owned URMSs, like city halls
» Enforce statewide WUI code

 Plan for larger storms

* Others?



