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Model Grid type  Geologic TOUGH2 Number of Number of
Layers Layers  Elements Connections
R30-30*  Rectangular 30 30 63,360 185,208
V30-30  Voronoi 30 30 73,170 289,221
V30-180  Voronoi 30 180 439,020 1,747,521
V180-180 Voronoi 180 180 439,020 1,747,521
* Doughty(2009)
2 FRHTIT Tl

Property Sand Shale
Porosity n 28% 15%
Horizontal permeability ky, y 200md 0.1md
Vertical permeability k, 20md 0.01md
Relative permeability parameters

Residual liquid saturation S, 0.2 0.3

van Genuchten parameter —m 0.457* 0.457*

Capillary pressure parameters
1.88X10" Pa 8.41X10° Pa
0.412 0.412

Capillary pressure strength P,
van Genuchten parameter m
*0.917 is adopted in Doughty(2009)
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INVESTGATION OF GRIDDING EFFECTS FOR NUMERICAL SIMULATION OF
CO, INJECTION IN GEOLOGIC FORMATIONS — AN EXAMPLE FROM
CENTRAL VALLEY, CALIFORNIA—-

Hajime YAMAMOTO and Christine DOUGHTY

Numerical simulation of CO, geologic sequestration at the WESTCARB Phase III pilot test, in which a
large-volume of CO, will be injected in a saline formation in California’s Central Valley, was performed
to predict CO, plume migration and trapping mechanisms. In this study, uncertainties due to gridding
effects in terms of grid shape and resolution are investigated using high-resolution models with Voronoi
discretization. Our results indicate that (1) high-order Voronoi discretization significantly reduces grid-
orientation effects; (2) Coarse grids considerably underestimate gravity override, and thus the maximum
lateral extent of CO, plumes is also underestimated to a few tens of percent for our cases; (3) A fine grid
resolution in the vicinity of the injection well may be needed to simulate near-well phenomena. Salt
precipitation associated with formation dry-out could be highly underestimated by the use of coarse grids.
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