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Assessment, Risk Protocols, and Regulatory Frameworks 

Abstract: 

Induced seismicity poses both technical and regulatory challenges for subsurface energy 
projects ranging from shale gas development to geothermal energy and CO₂ storage. In this 
presentation, I synthesize findings from studies on (1) the Montney Formation, where 
probabilistic slip-tendency analysis combined with Monte Carlo simulations quantified the 
likelihood of fault reactivation during hydraulic fracturing; (2) the Alberta No. 1 geothermal 
project, where geomechanical characterization of the Leduc and Granite Wash Formations 
was used to generate probabilistic fault stability maps under uncertainty, providing a risk-
informed baseline for injection operations; and (3) the development of a Traffic Light Protocol 
(TLP) tailored to ABNo1, integrating probabilistic thresholds and risk consequences to guide 
operational decisions; and (4) the proposed regulatory framework for Ontario, which lacks 
formal induced seismicity policy despite active CO₂ storage planning in a densely populated 
region. Together, these works highlight how probabilistic geomechanics, site-specific risk 
protocols, and proactive regulation form an integrated pathway to managing seismic risks. 
The lessons learned have broader implications for unconventional resource plays, 
geothermal operations, and large-scale carbon sequestration projects across Canada and 
beyond. 
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