
ABSTRACT

The objectives of the Aquistore CO  storage project are to design, adapt, and test non-seismic monitoring2

methods that have not been systematically utilized to date for monitoring CO  storage, and to integrate2

the data from these various monitoring tools to obtain quantitative estimates of the change in subsurface
fluid distributions, pressure changes and associated surface deformation. Since spring of 2012
RADARSAT-2 data from five beams (ascending and descending Spotlight, Wide UltraFine and Fine
Quad-Pol) were regularly (with the individual frequency of 24 days) collected and used for calculation of
ground deformation time series over the Aquistore CO  storage site located in SE Saskatchewan. The2

initial InSAR analysis (Samsonov et al., 2012) revealed slow ground deformation not related to CO2

injection but caused by various natural and anthropogenic processes - snow melt, surface moisture
variation, ground and surface water level changes and post-mining activities. In this work we provide
updated results based on over one hundred RADARSAT-2 images acquired during May 2012–May 2013.

Injection-well 4B5-06-02-08W2M
extending to the Winnipeg and

Deadwood Formations at ~3350 m depth

Radarsat-2 descending Spotlight 18 image
acquired on 31 May 2013

Coverage: 18x8 km, Resolution: 1.6x0.8 m

*Red arrow shows location of injection well

Vertical linear deformation rate map calculated from InSAR data using the MSBAS methodology (Samsonov and d’Oreye, 2012) during May 2012–May 2013

Time series of ground deformation at selected sites. Measurement noise is ~0.5 cm/year. Uplift at UP1-UP5 and subsidence
at S1 are clearly above the noise level.

Sketch and photo of corner reflector installed at
five sites: SITE, NW1, NE1, SW1, SE1.

SUMMARY

Ø By 2014 injection rates at the Aquistore CO  injection site should reach ~0.5 M tonnes per annum.2

Ø CO  injection will cause redistribution of stress at the injection depth ~3350 m that may manifest as a measurable uplift at2

the surface.
Ø For monitoring temporal and spatial distribution of ground deformation, a variety of instruments will be installed, including
13 continuously operating GPS receivers and 15 tiltmeters.
Ø SAR data from Radarsat-2 satellite acquired approximately once a week is used for InSAR analysis. Five corner reflectors
were installed to provide high-precision measurements.
ØVertical deformation rate map with corresponding time series presented here demonstrate background processes. These
signals need to be properly understood and, if possible, corrected to increase the measuring precision necessary to detect
the slow deformation that may be produced by CO  injection.2
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