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INTRODUCTION 

Seismic data in In Situ is a cornerstone technology that directly images the subsurface. Analogous to taking 

an ‘ultrasound of the Earth’, these datasets and the information they provide are key in understanding 

caprock integrity, and size and extent of the oilsands resource below surface, which promotes the safe 

and reliable operations of our SAGD assets. This data is acquired by placing a seismic source, either very 

small charge dynamite or hydraulic vibroseis vehicles at surface. While seismic data quality and integrity 

is essential in capturing this information, the safe execution of the acquisition of these programs for both 

the field workers and for surface infrastructure is paramount. The extent to which these seismic source 

points cause ground disturbance compared to the regulatory limit was measured and analyzed, and the 

results of these tests will be the subject of this talk.  

 

PROJECT BACKGROUND 

An original 2006 seismic source 

setback regulation stipulated large 

distances were required between 

surface seismic sources and 

infrastructure (e.g. Observation 

wells). The intent of the directive 

was to protect infrastructure from 

potential damage, however it 

posed a risk to the quality of our 

planned seismic data collection 

used to monitor caprock integrity 

and SAGD performance as the 

distance was too great for 

subsurface images to be acquired. Adhering to the directive meant that for most of our In Situ assets, data 

quality was completely compromised over areas of surface infrastructure. The regulation was also in 

conflict with another directive where 3D seismic data is a requirement for shallow SAGD operations such 

as MacKay River and parts of Firebag to ensure caprock integrity.  

In response, beginning in 2016 Suncor’s Geophysical staff collaborated with the regulator and seismic 

acquisition specialists to collect experimental data at Mackay River and Firebag to demonstrate that 

setback distances much smaller than the current directive were safe.   

The collection of this peak particle velocity (PPV) data continued into 2021 where Suncor is an industry 

leading operator in the collection of this data. With each acquisition season Suncor Geophysicists 

collaborated directly with the regulator and other operator peers by showcasing pilot results, 



brainstorming and aligning on testing requirements for other programs, and working with other operators 

to establish updated infrastructure definitions and setback distances for seismic sources.  

 

CONCLUSIONS 

Suncor’s PPV testing and efforts collaborating with the AER and AEP along with other industry testing 

were ultimately successful in the newly published directive (April 2022) that takes into account these 

recommendations and is now accepted for use in the industry as of today. This could not have been 

achieved without the strong collaboration between oil and gas operators, the AER and the AEP. This 

discussion will bridge the history of seismic setbacks and efforts to update along the way, and how the 

newly minted directive is positively impacting seismic acquisitions go forward.  

 

  

 


