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ABSTRACT  

Over the last decade, unconventional oil and gas production has increased due to use of hydraulic 

fracturing and second oil recovery techniques. However, this activity is followed by prevalence 

of induced seismicity and has the potential to damage pipelines. The integrity of these pipelines 

is essential for oil and gas companies, regulator organizations, and stakeholders due to adverse 

environmental consequences and significant financial losses. Therefore, it is important to 

investigate a potential impact of the induced seismicity on the pipeline infrastructure in order to 

enhance informed decision making (e.g. permitting decisions). To accomplish this task, this 

paper presents a probabilistic seismic risk assessment approach, which has been used for pipeline 

infrastructure located in the Northeast of British Columbia, Canada. Spatial clustering analysis is 

used for earthquakes, previously registered in the region, to delineate areas, which are 

particularly prone to the induced seismicity. The state-of-the-art ground motion prediction 

equation for induced seismicity is applied in Monte Carlo simulation to obtain a stochastic field 

of the seismic intensity. Based on the pipelines’ seismic fragility formulations as well as its 

mechanical characteristics and corrosion conditions, spatial and probabilistic distributions of the 

repair rate and probability of failure have been obtained and visualized with the aid of the 

Geospatial Information System.  
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