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Earthquake Product Access
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Product Public KCC/KDHE CSTS

seismograms KGS network (14) KGS network (14) KGS & CSTS 

networks (25)

catalog M 2+ restricted M 1.8+ restricted all M unrestricted

earthquake viewer basic map basic map mapper

mapper disposal wells

public catalog

no downloads

disposal wells

KCC/KDHE catalog

limited downloads

disposal wells

full catalog

full downloads

real-time alerts M 2.5+ statewide M 2.5+ statewide M 2+ within 30 mi

CSTS reports none annual annual – Tier 1&2

quarterly – Tier 1



Network Map

KGS Website CSTS Website (Tier 1)
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Seismograms
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Catalog

Public, KCC/KDHE CSTS
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• Download via mapper

– all magnitudes

– no restrictions



Catalog Requests

6



KGS Website: Recent Earthquake Feed
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KGS Website: Basic Interactive Map
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CSTS: Full Interactive Mapper
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Interactive Mapper

• CSTS

– magnitudes: all

– downloads

 earthquakes

 injection volumes

• KCC/KDHE (beta testing)

– magnitudes: M 1.8+

– downloads

 injection volumes

• Public (coming soon)

– magnitudes: M 2+

– downloads

 none

 earthquakes: download request

 injection volumes: KGS website
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Real-Time Alerts

• CSTS

– M 2+

– within 30 mi of well

• KCC/KDHE

– Seismic action plan: SAS alerts

– USGS events

• Public

– currently: none

– real-time feed

– beta testing

 M 2.5+

 statewide
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CSTS Reports

• Consortium members

– Tier 1

 Quarterly reports

 Annual reports

– Tier 2

 Annual reports

• KDHE

– Annual meeting attendance

– No hardcopy

• KCC, Public

– None

– research in progress
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Earthquake Product Access
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Product Public KCC/KDHE CSTS

seismograms KGS network (14) KGS network (14) KGS & CSTS 

networks (25)

catalog M 2+ restricted M 1.8+ restricted all M unrestricted

earthquake viewer basic map basic map mapper

mapper disposal wells

public catalog

no downloads

disposal wells

KCC/KDHE catalog

limited downloads

disposal wells

full catalog

full downloads

real-time alerts M 2.5+ statewide M 2.5+ statewide M 2+ within 30 mi

CSTS reports none annual annual – Tier 1&2

quarterly – Tier 1



Future Products

• Alerts

– Public, KCC/KDHE

– M 2.5+

• Event webpages

– Waveform downloads

– Did you feel it?

• Alerts: embedded maps

• Induced seismicity publications

– recent, relevant past papers

– plain language summaries
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Review of Recent Publications

17



KGS Authors

• Newell et al. (2020)

– Diminishing Depth to Water in Cambrian-
Ordovician Arbuckle Group Disposal Wells in 
Kansas, Midcontinent Geoscience

• Peterie et al. (2020)

– Comment on “Accelerated Fill‐Up of the 
Arbuckle Group Aquifer and Links to U.S. 
Midcontinent Seismicity” by Ansari et al. 
(2019), Journal of Geophysical Research

• Peterie et al. (2020)

– Potential factors contributing to induced 
seismicity near Hutchinson, Kansas, SEG 
Expanded Abstracts
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Shah and Crain (2018)

• Aeromagnetic Data Reveal Potential 
Seismogenic Basement Faults in the 
Induced Seismicity Setting of Oklahoma

• OK earthquake sequences aligned with 
aeromagnetic lineaments

• Limited correlation with mapped faults 
suggests significant structural differences 
between the crystalline basement and 
sedimentary cover

• Faults being activated have not been 
significantly active for millions of years.

• Intrusions locally inhibit induced seismicity 
due to fault termination or changes in 
permeability
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Barbour et al. (2019)

• Leakage and Increasing Fluid 
Pressure Detected in 
Oklahoma's Wastewater 
Disposal Reservoir

• Inactive Class II disposal well

• Teleseismic response to invert for 
properties, suggests leaky 
reservoir

• “Fluid pressure in the Arbuckle is 
steadily increasing, presumably 
related to high volume wastewater 
disposal”

• Flow in outpaces leakage
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Dempsey and Riffault (2019)

• Response of Induced Seismicity to 
Injection Rate Reduction: Models of 
Delay, Decay, Quiescence, Recovery, 
and Oklahoma

• Modeling to predict possible outcomes of 
injection rate reductions in Oklahoma

• Reaffirms regional pressure “plume”

– single well-based approaches will not be 
successful for mitigating wastewater induced 
seismicity

• Depending on critical pressure, may 
experience “quiescent” period then 
rebound

– early estimates shortly after volume reduction 
may not represent long term earthquake rate
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Skoumal et al. (2020)

• Induced Seismicity in the Delaware 
Basin, Texas

• West Texas case study

– Bone Spring and Wolfcamp formations

– order of magnitude increase in rate

– majority induced by SWD

• Westernmost cluster

– ~3%

– 25 km nearest

– >30 km from high-rate wells

• Reaffirms far-field effects
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Zhai et al. (2020)

• Elevated Seismic Hazard in Kansas 
Due to High‐Volume Injections in 
Oklahoma

• Methods

– Poroelastic modeling

– Seismic hazard

• Conclusions

– injection in Oklahoma caused 3x increase in 
Kansas seismicity 

• Implications

– Confirms regional pressure influence

– Significant distance from injection point
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Haggenson and Rajaram (2021)

• Distinction between seismic diffusivity and 
effective diffusivity

• Seismicity controlled by high-permeability 
pathways

• Seismic diffusivity may be an order of 
magnitude greater

• Earthquakes propagate more rapidly than 
matrix permeability would predict
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Ansari et al. (2021)

• Model pressure in south-central KS

– detailed geologic model

– Class I and II volumes

– Class I PFO for “pressure history matching”

– invert for basement/Arbuckle properties

• Limitations/drawbacks

– uncoupled: neglects poroelastic effects

– neglects OK injection

– only 3 Class I wells

– results inconsistent with observations

• Conclusions

– basement/Arbuckle model

– pressure rate controls local seismicity rate

 regulate wells < 30 km
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Ansari et al. (2021)
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2016 pressure change 

(from 2015)

2016 pressure

regional pressure increase across 

entire 118 x 152 km model

contradicts observed pressures
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