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Selected FAQs (quake.utah.edu)

e How common is seismic activity in central Utah's
coalfields?

* Why do seismologists say that the main seismic
event on August 6, 2007, near the Crandall Canyon
mine was not a naturally occurring earthquake?

e Could sudden deformation in a mine cause a seismic
event as large as magnitude 3.9?

 University of Utah seismologists originally reported
an earthquake at 02:48a.m. MDT on August 6. Did
they change their minds? *



Selected FAQs (continued)

» How do the University of Utah and the U.S.
Geological Survey fit into the picture of seismic
monitoring in Utah? *

e How accurate is the location reported by
seismologists for the main seismic event on August 6?
e Did seismic activity occur near the Crandall Canyon
mine before the August 6 shock?

e What about the aftershocks that occurred following
the main seismic event on August 62
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How common is mining-induced
seismicity in Utah?
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Coal mining using longwalls and
~continuous miners
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Schematic longwall panel & pillars
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Crandall Canyon Mine
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Detail of Crandall Canyon Mine

CRANDALL CANYON MINE- MAINS WEST SECTION
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Schematic of seismic source
mechanisms

SOURCE MECHANISMS
OF MINE SEISMICITY

TYPE

explosion

H implOSion

,%( shear - slip
% tensile

fracture

EXAMPLE

Surface mine blast

Sudden roof-floor closure due to
tabular collapse (or partial closure
due to loss of pillar support)

Shear fracture at mining opening
or slip on nearby fault

Opening crack (e.g., due to parting
of roof strata along horizontal
interface)



P-WAVE FIRST MOTION ANALYSIS
Mine Collapse Normal-Faulting Earthquake

(Implosion) D(M\j\,\m_ (Slip on a fault)
Seismograph DCM\)\AN\- %“—
A

Surface

Down Down
All first motions are dilatational First motions are a mixture of
(towards the source) dilatational and compressional

(away from the source)

From J. C. Pechmann



Berkeley Report (key evidence for
non-tectonic seismic source)
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Univ. of Utah Regional/Urban Seismic Network

August 2007
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Aside: Real-time earthquake information
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Aside: Earthquake Notification
Service publicly available
a USGS i/

science for a changing world
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Temporary High-Quality Broadband Stations
Operated as Part of EarthScope Experiment
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Temporary high-quality
seismographs coincidently
were operating in the
region at the time of the
mine collapse (star; shaded
box is the WP-BC area)



Portable seismographs added to
improve location accuracy




Preliminary event locations
reported on UUSS Web site
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UUSS Earthquake Catalog, September 1, 2004 to September 5, 2007

% .|| Why the 3 km radius

o |t area?

(Encompasses nearly

all Crandall Canyon
seismicity and

| excludes events

4 from neighboring

mines)

39°30'0"

Kilometers

. 129 T LN L, 0 o . =" |
11118 -111°10'0"

Y August 8, 2007 Main Seismic Event



Revised locations for Crandall
Canyon Seismic Events—Step 1
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Progressive refinement of
locations—Step 2
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Best current UUSS location for the

main seismic event
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Magnitude (Mc)

Plots of mag vs. time for Crandall
Canyon before & after main event
(in the 3-km area)
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Some key pieces of
seismological information

e Our best current epicenter for the magnitude (M,) 3.9 seismic event
(“main shock’”) on August 6, 2007 is ~270 meters (890 feet) west of the
western boundary of the collapse area inferred from information provided
by MSHA (oral communication).

e The seismologically-determined origin time of the main shock is 10-13
sec earlier than the last recorded signal from a carbon-monoxide
monitoring device in the mine.

» The source mechanism of the main shock was dominantly implosional
and consistent with the collapse of an underground cavity—but not
consistent with a naturally occurring tectonic earthquake.

o Well-located aftershocks have focal depths at or near mine level and
cluster at the western and eastern ends of the inferred collapse area.



Some key pieces of seismological
information (continued)

The rate of seismic events following the main shock gradually
decreased within the following month—with an observed 5.8-day gap
between August 7 and 13 for events above the threshold for complete
detection of magnitude (M) 1.6.

The temporal record of seismic events within 3 km of the August 6,
2007, mine collapse includes more than 150 events of up to magnitude
(M() 2.7 during the period July 1, 2005-August 6, 2007—including
distinct clustering in March 2007 close to where mining was occurring.

UUSS recorded and located three seismic events in the Crandall mine
area during August 2007 preceding the main shock; the most
immediate prior shock above our local detection threshold of M 1.6
occurred seven hours before the main shock and had a magnitude (M)
of 2.2.



