Determination of factors controlling geological susceptibility to induced seismicity
in the Montney Formation based on machine learning approach
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Introduction Methodology & Data Conclusions
* A significant increase in the seismicity rate in western Canada in Project steps: Labels: e Our analysis revealed that 3 types of features exert the greatest influence on the
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induced SeismiCity IS a SUbjeCt of extensive academic research34-. 4. feature importance analysis Features: (3) depth of the injection relative to the Montney top - which correlates with the Specific
* Incomplete information and lack of continuous data both hinder a 5. geological susceptibility analysis ' Montney interval stimulated during HF;

full understanding of the seismicity distribution, which is Earmatlor? pri:]sure * Our observations confirm several current hypotheses about the factors influencing
. max azimu

potentially linked to seismic hazard in WCSB®. Understanding the 032 T . . . Distance to Cordilleran Disturbed Thrust induced seismicity.

mechanisms controlling the geological susceptibility to induced in British Columbia and Alberta provinces were 4 Fold Bel * Depth factor confirms the current hypothesis about the higher susceptibility for induced
earthguakes is crucial for the seismic hazard assessment as well as analyzed. . ar.m Fo Beltc seismicity in the Lower Montney, comparing to Upper and Middle units

seismic risk mitigation. Additionally, it is still not well understood, * Earthquake data were sourced from the Canadian ) Dlstancg to lineaments « Geological susceptibility varies within the Upper, Middle and Lower Montney, however the
why most hydraulic fracturing and wastewater disposal operations Induced Seismicity Collaboration website and included Formatlor? tops (Debolt, differences are noticeable mainly in the N part.

are not triggering higher-magnitude earthquakes3. the seismic events registered before 04/27/2019. Precambrian basement) * The Lower Montney was indicated as the most prone to high-magnitude seismic activity in

Depth Factor: N part. Distinctive, higher seismogenic susceptibility comparing to other units was also

6315 hydraulic fracturing wells drilled into the Montney
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Figure 2 Normalized geological susceptibility to induced seismicity in Upper, Middle and Lower Montney.
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