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change in disposal volume

Harper





 Governor’s Task Force on Induced Seismicity

KGS, KCC, KDHE

1) enhanced monitoring

2) Seismic Action Score

 USGS, OGS, University of Missouri

 Permanent network

 Public information, legislative interaction

 Interstate Oil and Gas Compact 
Commission/Groundwater Protection Council
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Arbuckle disposal volume (2015)Arbuckle disposal volume (2017)
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M ≥2 earthquakes

2015 2016 2017 2018
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 Total earthquakes: 
6,944

 Vast majority are 
microearthquakes
◦ M < 2 = 4,958 (70%)
◦ M 2-3 = 1,912
◦ M ≥ 3 = 74

 Regional network 
(USGS) M~3
◦ no obvious trend
◦ isolated, unrelated

 Value of local network
◦ microearthquake data
◦ improved understanding
◦ insight into causal 

factors
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well-defined lineaments

fluid migration along permeable faults

Nema

ha 

Ridge



 Initially dense 
swarms
◦ 2015-2016
◦ Harper and Sumner

 Earthquake 
migration
◦ 2016-2017
◦ Persist in HP and SU

 Migrate 
progressively 
farther
◦ radially away
◦ up 90 km
◦ challenges previous 

belief (20 km)
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90 km



 Regional Arbuckle 
pressure
◦ stabilizing in Harper 

county
◦ unclear elsewhere

 Above triggering 
threshold
◦ faults will be sensitive
◦ small fluctuations
◦ operations previously 

tolerated

 Maintain pressure
◦ injection volumes 

remain high
◦ pressure could remain 

elevated
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 Earthquake consistent 
with ΔP
◦ pore pressure primary 

driver
◦ extremely far-field 

diffusion

 Previous studies
◦ a few high-volume 

wells
◦ 10,000 bbl/day

 Kansas
◦ spatially dense group
◦ dozens of high-volume 

wells (4 km)
 500 MM bbl in 2015

 equivalent to >100 
wells

 Unprecedented
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Arbuckle pressure seismicity





>8000 earthquakes

M 0 to 3.7

30 counties

75 % in HP & SU



KGS interactive earthquake mapper

2019 events
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