Scientific Earthquake Studies
Advisory Committee (SESAC)

Members

Ralph Archuleta, Chair, Professor, University of California, Santa Barbara
Jeffery Freymueller, Professor, University of Alaska, Fairbanks

John Parrish, State Geologist, California Geological Survey

Christine Powell, Professor, University of Memphis

Ellen Rathje, Professor, University of Texas, Austin

Garry Rogers, Senior Researcher, Geological Survey of Canada

David Simpson, President, IRIS Consortium

Terry Tullis, Professor Emeritus, Brown University and Chair of the National
Earthquake Prediction Evaluation Committee (NEPEC)




Izmit Earthquake Damage in Duzce
What Star rating?




Scientific Earthquake Studies
Advisory Committee (SESAC)

* Induced Seismicity

« Earthquake Early Warning and Earthquake
Operational Forecasting

e Seismic Hazard Maps




-
Yl

Tectonic or Induced?
Some Recent Earthquakes of Concern

Date Location M,,
R/23/2011 Mineral \/A 5 &
11/6/2011 Prague, OK 5.6

| 8/26/2012— —Brawley-CA — — 5.5 — -
8/23/2011 Trinidad, CO 5.3
10/20/2011 Fashing, TX 4.8
5/17/2012 Timpson, TX 4.8
2/27/2011 Guy, AR 4.7
9/11/2011 Cogdell, TX 4.3
12/31/2011 Youngstown, OH 4.0
5/19/2011 Horn River Basin, BC 3.6
6/24/2012 Cleburne, TX 3.5

Fracking boom gains momentum, USAToday, Nov. 20, 2012

” ‘Fracking is happening and it's not going to stop, so we have to take the high road of good
regulation and taxes so communities are better off, not worse off, after it's done, says Ted
Boettner, executive director of the liberal West Virginia Center on Budget and Policy.”


Presenter
Presentation Notes
Except for Mineral VA and probably Brawley CA, these earthquakes in central and eastern United States all appear to be induced, mostly by wastewater disposal at depth.  The Fashing TX earthquake was located next to the Fashing gas field (conventional) and the Horn River Basin earthquake is directly associated with hydraulic fracturing.  Otherwise all due to wastewater disposal, although Prague OK may involve additional factors as well.  


Number of Earthquakes vs
Injection Volume
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Presenter
Presentation Notes
This plot suggests that the rate of M>3 earthquake occurrence is controlled by the rate of wastewater injection but this is not a rigorous demonstration of correlation.  In more detail, note that the increase in seismicity lags the wastewater injection.  Injection in the Wild Boar well began more than a year before the 2001 earthquake sequence.  This lag is at least partly due to the detection threshold using the regional seismic network, probably no better than M2.5.
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Presenter
Presentation Notes
The well-known shale gas plays in the United States.  The most extensive is the Marcellus shale.  Note also the Bakken shale, which is responsible for a major oil/gas boom in North Dakota, and the Fayetteville, where the Guy AK earthquakes were induced.    
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Recent Earthquakes in the Midcontinent

e Trinidad, CO 8/22/2011 Mw 5.3
» Fashing, TX 10/20/2011 Mw 4.8
 Prague, OK 11/06/2011 Mw 5.6
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Earthquake Early Warning (EEW)
and Earthquake Operational Forecasting
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Seismic Hazard Maps
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