EARTHQUAKE PROFESSIONALS TOP TEN ACTIONS
FOR NORTHERN CALIFORNIA
(Condensed Version by NESC)

Develop a Culture of Preparedness

e Know your risks

e Prepare to be self sufficient
Care for the most vulnerable
Collaborate for regional response

Invest in Reducing Losses
e Focus on the most dangerous buildings
¢ Ensure essential facility function
e Invest in critical infrastructure

Ensure Resiliency in Recovery
e Plan for regional housing
e Protect your financial recovery
o Plan for regional economic recovery

USSC ACTION PLAN 2004-2005 (PLAN MATRIX)

Learning from Earthquakes
e Improve student-level curriculum

e Teacher workshops

e HAZUS

e FEarthquake danger perceptions
Building for Earthquakes

e International Existing Buildings Code

e Lifelines national standards

e Unreinforced masonry buildings program

e Retrofit projects endorsement

e Prorities and triggers (seismic evaluation and assistance program)
e Private residences

Living with Earthquakes
o  WSSPC National Conference awards
¢ Geologic hazards ordinance assistance
e Institutional seismic safety checklists
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Expanding Seismic Instrumentation and Real-time Earthquake Information
Products in the St. George-Cedar City Area and Rural Utah

IN A NUTSHELL

O Need for improved seismic
monitoring and real-time
earthquake information products
in the dramatically growing
St. George-Cedar City area and
quake-prone parts of rural Utah

O Needed for emergency response,
earthquake engineering of buildings
and lifelines, and risk management

Q For a solid start: 10 new regional

and 12 new urban strong-motion
seismic stations

O Cost: $420,000 one-time; $125,000
ongoing

CAPABILITIES FOR REAL-TIME
EARTHQUAKE INFORMATION

Wasatch Front

The University of Utah Seismograph
Stations (UUSS) plays a critical role in
meeting the state of Utah’s many needs
for earthquake data and information.

UUSS operates a network of 160 urban
and regional seismic stations in the Utah
region, most of which are in or around
the Wasatch Front urban corridor.

Since 2000, UUSS researchers have
obtained more than $3 million in federal
funds to create and operate a new real-
time earthquake information system
(sensors, telecommunications, hardware
and software) in the Wasatch Front
area as an element of an Advanced
National Seismic System (ANSS):

e  Automated earthquake alerts
(magnitude and location) to
emergency managers and the Web
within a few minutes

e  “ShakeMaps”’—computer maps
showing severity and extent of
actual ground shaking—within
5 min of a disruptive earthquake

e Digital recordings of strong ground
shaking for rapid post-earthquake
damage assessment and earthquake
engineering design

Need to Extend Capabilities to
Southwestern & Rural Utah

Earthquakes in Utah are not just a
Wasatch Front problem. But seismic
instrumentation in other earthquake-
prone parts of the state is sparse, mostly
outdated, and generally inadequate to
meet growing needs for hazard
assessment, emergency mgt., and
earthquake engineering. Reasons for
improved seismic monitoring:

e Dramatic population growth in
southwestern Utah

e  Seismic vulnerability and
engineering of lifelines (power,
water, transportation,
communications, fuel pipelines)
throughout ~100-mile-wide seismic
belt transecting Utah from St.
George to the Idaho border

e Energy development (coal, oil, and
gas production) in central and NE
Utah linked to known and potential
induced seismicity

What’s Needed?

For a solid start, significant gains can be
made with a strategic combination of 10
new regional stations and 12 new urban
strong-motion stations:

e 13 stations in and surrounding the
St. George-Cedar City area

e 7 stations in other seismically
active parts of southwestern Utah
(e.g., near Richfield, Beaver,
Panguitch, and Kanab)

e 2 stations in Uinta Basin near
Vernal and Duchesne

Estimated Cost

For installation, maintenance, and
operation of 22 new stations: $420,000
one-time, $125,000 ongoing. State line-
item to UUSS is now $424,300 /yr (37%
of UUSS budget for monitoring and
research in the Utah region).

Benefits

e Real-time earthquake information
for emergency response and public
awareness

e  Automated maps (ShakeMaps) of
strong ground shaking for rapid
impact and loss estimation

e ShakeMaps can be input to
FEMA'’s HAZUS loss-estimation
software to fast-track federal
disaster declarations

e Data for cost-effective earthquake
engineering of buildings and
infrastructure

e Improved understanding of

earthquake hazards for science,
planning, and insurance

SEISMIC MONITORING SERVES
MULTIPLE STATE NEEDS

Seismic monitoring serves diverse
government agencies in Utah
responsible for emergency services,
natural hazards, transportation, dam
safety, mine safety, insurance, risk
management, trust lands administration,
and facilities construction and
management, among others.

UUSS and the Utah Seismic Safety
Commission are jointly committed to
improving seismic monitoring in Utah
to help safeguard Utah’s people, built
environment, and economy.

Contact information: Walter Arabasz, Director, Univ. of Utah Seismograph Stations: 801-581-7410; arabasz@seis.utah.edu;
Barry Welliver, Chair, Utah Seismic Safety Commission: 801-553-0162; barrywelliver2 @earthlink.net







A proposal to expand seismic instrumentation and rapid earthquake-
information products in the St. George—Cedar City area and rural Utah

ShakeMap for scenario
M 6.7 quake on Hurricane
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Earthquakes in Utah Are Not Just a Wasatch Front Problem . . .

e More than 36,000 earthquakes

Historical and Instrumental Seismicity in Utah instrumentally located by UUSS in the
Utah region since 1962. Wasatch Front is
only part of a regional “Intermountain
Seismic Belt.”

@ 40-54

® 3.0-39

i e Half of the 16 damaging earthquakes in

- <10 Utah of magnitude 5.5 and larger since
ey STARBURST 55 6.4 1850 have occurred outside the Wasatch

BB Front area in central and SW Utah,
including five in the SW corner of Utah.

e  One of the largest historical earthquakes in
Utah was a damaging shock of magnitude
6.5 near Richfield in 1901. The Sevier
Valley area between Richfield and
Marysvale has had eight earthquakes of
magnitude 5 and larger.

e  More than 10,000 mining-induced
earthquakes (up to magnitude 4.2), caused
by underground coal mining, have been
located by UUSS in Carbon, Emery, and
eastern Sevier counties.

e In the Uinta Basin, an earthquake of
magnitude 4.5 in 1977 caused minor
damage north of Duchesne. Earthquakes
up to magnitude 4.9 have been induced
both by oil and gas production and deep
fluid injection in the Colorado-Utah border

. ; region. The Bureau of Land Management

Source: University of Utah Seismograph Stations earthquake catalog predicts that more than 3,000 oil and gas

wells could open in the Uinta Basin in the

future (Salt Lake Tribune, July 14, 2005).

Note: The Wasatch fault and the Hurricane fault are bolded for emphasis in the
above figure. Numerous other active faults in Utah are plotted as lighter lines.
Many of these active faults (including the Wasatch and Hurricane faults) have
the potential to produce large surface-rupturing earthquakes in the magnitude
range 7 to 7.5.



The Most Dramatic Population Growth in Utah Outside the Wasatch Front Is
Projected to Be in Southwestern Utah . . .

Top Ten Counties in Projected

Population (in thousands)* « According to the Governor’s Office of Planning and

Budget, Washington County is projected to experience a

1800 1 nearly six-fold increase in population to approximately
1600 600,000 by 2050—which will make it Utah’s third most
1o g 2005 [@2030 [12050 populous county.

l  But seismic instrumentation in southwestern Utah is
sparse and inadequate to meet growing needs for
earthquake engineering and public safety.

Existing Seismic Stations (June 2006) and
Projected Population Growth in Utah

Projected Population Growth *
2005-2030
A | 1<10 (thousands)

i _|10-50

[ s0- 100

1100 - 200

[ 200 - 300

B 300 - 500

* Source: 2005 Baseline Projections,
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A Start for Improving
Earthquake Safety in

Southwestern & Rural Utah

One-time Funding of $420,000

14

he University of Utah Seismograph
Stations estimates a one-time cost of
$420,000, including installation costs,

to strategically add 22 new digital seismograph

stations outside the Wasatch Front area:

Two high-quality regional stations

(broadband/strong-motion) @ $37,500
each—one in southwestern Utah and one in

the Uinta Basin

Eight intermediate-quality regional stations
(short-period/strong-motion) @ $21,000
each, including seven in southwestern Utah

and one in the Uinta Basin

Twelve urban (strong-motion) stations

@ $12,500 each in St. George (6 stations),
Cedar City (3 stations), Kanab (1 station),
Richfield (1 station), and Beaver (1 station)

Note: Siting of the urban strong-motion stations
would be done under the guidance of the Utah
Advisory Committee for Urban Strong-Motion
Monitoring, a 12-member subcommittee of the
Utah Seismic Safety Commission consisting of ten
engineers and representatives from the Utah
Geological Survey and the Utah Division of
Emergency Services and Homeland Security (see

http://www.seis.utah.edu/urban/index.shtml).

(2) regional (broadband/
strong-motion) stations
@ $37,500 each

$75,000

(8) regional (short-period/
strong-motion) stations
@ $21,000 each

$168,000

(12) urban (strong-motion)
stations @ $12,500 each

$150,000

Additional components in
Network Operations Center
to record/process data
from new stations

$27,000

TOTAL

$420,000

Example of a regional seismic station at
a remote rock site (with digital radio
telemetry)—designed primarily for the
continuous, high-fidelity digital recording
and accurate location of earthquakes and
other seismic events.

Example of an urban strong-motion
station. Designed to record strong
earthquake ground shaking in the built
environment onscale and with high
fidelity—chiefly for earthquake engineering
and emergency-response applications.

Note: Seismic data from both regional and
urban stations are telemetered continuously
in real time to the University of Utah’s
earthquake information center in Salt Lake
City via radio, state microwave, telephone,
and/or Internet telemetry.
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Scenario for a Magnitude 6.7 Earthquake (Not the “Big One”) on Part of the
Hurricane Fault Near St. George . . .

UUSS Scenario “ShakeMap” for M 6.7 Earthquake Estimated Earthquake Losses for
-- Earthguake Planning Scenario -- the Scenario Earthquake "
Rapid Instrumental Intensity Map for Andersonseg Scenario

Scenario Date: Tue Jun 7, 2005 08:00:00 AM MDT MB.7 N37.11 W113.41 Depth: 12.0km Note: As typlcal for most Ioss estlmates for a US.

- ' earthquake of this size, property damage and economic
losses loom largest; estimated losses will increase with
projected population base.

e Property damage and economic loss — About
$232 million, including $199 million in
building-related losses and $27 million in
utility system losses

¢ Buildings moderately damaged whose use is

restricted — About 3,000

37.5"
e Buildings severely damaged and unsafe to

occupy — About 700
e Buildings destroyed — About 83
e Deaths —2t03
e Injuries — About 85
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PLANNING SCENARIO ONLY — Procassad: Tua Jun 7, 2005 044504 PM MDT
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UUSS Rapid Instrumental Intensity Map for event: 03041701041
Wed Apr 16,2003 07:04:19 PM MDT M4.3 N39.51 W111.90 Depth: 0.9km [D:03041701041
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Example of an automated map from the UUSS Web Pk VELjorig | <01

site showing the most recent earthquakes. Users can | 1
interactively click for more information.

1831

Example of an automated ShakeMap from the
UUSS Web site showing the intensity of
ground shaking from a magnitude 4.3 shock

UUSS Earthquake Information Products
www.quake.utah.edu
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Examples of digital recordings of ground acceleration and velocity made by a UUSS

urban strong-motion instrument at Bates Elementary School in North Ogden, Utah.

The ground motion is from a magnitude 3.6 earthquake in January 2003 located

eight miles away beneath Pineview Reservoir.

near Levan, Utah, in April 2003 (other available
companion maps show measured values of
peak ground acceleration and peak ground



UUSS Funding History *
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*For Utah Region only—includes funding for seismic-network operations, associated earthquake-
related research, and earthquake education and outreach
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