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OGS Uses about 40 Stations to Locate 

Oklahoma Earthquakes 
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Measuring an Earthquake 

 Magnitude - a scaled estimate of energy released as seismic waves, 

proportional to rupture area 

 Magnitude measured multiple ways (ML, mb, Mw, Mo, Ms) 

 Magnitude estimates rarely the same between different methods  

 All magnitude measures are uncertain 

 Magnitude scales logarithmic (+1 unit of magnitude = ~10 times shaking & 

~32 times the energy release) 

 Earthquake Intensity is a qualitative estimate (using Modified Mercalli 

scale ranging from I-XII) 
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Earthquakes 2009-2015 
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Earthquakes 2015-2016 
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Human Activity Can Induce Earthquakes 
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Underground Injection Control (UIC) Class II 

Injection Salt Water Disposal (SWD) Wells 
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Simplified Regional Grouping 
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Seismic Activity Shifts Regionally Through 

Time 
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Three Large Quakes Dominate Energy 

Release 
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Summary: Induced Seismicity in Oklahoma 

 No documented case of induced seismicity comes close to the 

current earthquake rates or the area over which the earthquakes are 

occurring in Oklahoma 

 The OGS considers it very likely that the majority of recent 

earthquakes, particularly those in central and north-central 

Oklahoma, are triggered by the injection of produced water in SWD 

wells. 

 Hydraulic fracturing flowback water only contributes a small amount 

to the SWD apparently responsible for the observed rate of 

earthquakes 

 The drop in earthquake frequency over the past year likely results 

from decreases in injection in the Area of Interest driven both by oil 

price and by Corporation Commission actions 
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SEISMICITY ISSUES – ACTIONS 

● Oil and Gas Division continues to address “basement” issues 

• Broad agreement among researchers that injecting into the 

basement carries high potential risk of seismicity 

● March/July of 2015 plans apply to about 560 Arbuckle disposal 

wells (plug backs) 

● August 2015 ‒ 38% volume reduction within the “Logan 

County Trend Area” 

● October 2015 plan for Cushing Area (shut-in and volume 

reductions) 

● November 2015 plan for Medford Area (volume reductions) 

● November 2015 and January 2016 plans for Fairview Area         

(shut-in and volume reductions) 
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SEISMICITY ISSUES – ACTIONS (cont.) 

 December 2015 plan for Bryon/Cherokee and Medford Areas 

(shut-in and volume reductions) 

 January 2016 plan for Edmond Area (volume reductions) 

 February 2016 plan for Western Oklahoma (volume reductions) 

 March 2016 plan for Central Oklahoma (volume reductions) 

 August 2016 ‒ plan for Luther/Wellston Area (shut-in and 

volume reductions) 

 September 2016 plan for Pawnee Area (shut-in) 

 September 2016 (updated) plan for Pawnee Area (shut-in and 

volume reductions) 
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2013 FAULT MAP 

11/14/2016 



11/14/2016 18 



UIC Program  

• In Oklahoma there are:  

     4,391 Disposal Wells 

      6,890 EOR Wells 

• Of the 4,391 disposal wells there are 

1045 wells that are authorized for 

disposal into the Arbuckle formation. 
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SEISMICITY ISSUES –LOGAN COUNTY 
TREND AREA  
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(Update 6/22/16) 
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FAIRVIEW TREND AREA 
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OCC WELL & SEISMIC MONITORING (O.W.S.M.)  
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