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Abstract Experiment

GCS (Geologic Carbon Sequestration) is considered as primary technique for < Experimental set up & conditions < Results
reducing the greenhouse gas emission, particularly carbon dioxide. Many

countries are developing their techniques for capture, storage, transportation
as well as MMV (Measuring, Monitoring and Verification). In the view of MMV,
early detection of CO, leakage is one of the main considerations. Before Aﬁ\
constructing the shallow subsurface monitoring system using sensors near the Flow meter

GCS site or the buried pipeline, it is important to choose monitoring point
where leaked CO, might be passed. Naturally, subsurface media might have
stratigraphic heterogeneity such as layer or lenses, and it has potential to affect
the upward migration of CO.,.

To identify CO, leakage potential according to different stratigraphic
heterogeneity, 2-D laboratory experiment was conducted using glass beads and
transparent acrylic tank for visualization. The experiment conditions of White board  Fig. 2 Schematic diagram of
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upward migration through the layer gradually disappeared. The coarser layer 2 0428 0110 1.12E-06 2.06 &) (5X6XD) ) ) ()
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background region acted as a barrier preventing from CO, rising. Numerical
simulation using TOUGH2 was performed to generalize the previous experiment

results and to apply more detailed conditions. The simulation results showed Z-D Numerica/ SimUIation

that not only the CO, saturation but also the position where the CO, plume

o o \/
accumulated were affected by the layer conditions. o Simulati it/ * Results
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= One of the potential risks of geologic carbon sequestration (GCS) technology is the 1 Fig. 6 Gas saturation variation at the same monitoring point (Left: lower part of the layer; Right: upper part of the layer) -
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heterogeneity on gaseous CO, upward heterogeneity on gaseous CO, migration.

« The embedded fine layer acted as a capillary barrier on the upward migration of free CO, which
migrated around the layer, and eventually left another place.

« The intercalated coarse layer became not only preferential path of free CO,, but it also had high capacity
of retaining gaseous CO,

« Cahill, A.G., Jakobsen, R. (2013) Hydro-geochemical impact of CO, leakage from geological storage on
shallow potable aquifers: A field scale pilot experiment, International Journal of Greenhouse Gas Contro/

Barrio, M., Bakk, A., Grimstad, A., Querendez, E., Jones, D.G. , Kuras, O., Gal, F, , Girad, J., Pezard, P., Depraz,
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migration and flow pattern around the
heterogeneous layer.

= Characterization of the heterogeneity
role on the migration of CO, in shallow
aquifer system.
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