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Numerical modeling of the flow behavior of supercritical carbon dioxide (CO2) injected 
into a brine-bearing sandstone has been an integral part of the Frio brine pilot from its 
inception.  Modeling has served two primary purposes: (1) to assist in designing the pilot, 
and (2) to improve our understanding of the multi-phase, multi-component flow 
processes involved in geologic sequestration of CO2.  In the first category, modeling 
helped decide practical questions such as which of several upper Frio sands to inject into, 
how far apart the injection and observation wells should be (in particular showing that 
existing wells were too far apart, necessitating the drilling of a new injection well), how 
much CO2 to inject and at what rate.  Modeling of hydrologic tests helped in the design of 
pre-injection, site-characterization pump and tracer tests to optimize the information 
gained on formation flow properties, in situ phase conditions, and fault-block boundary 
conditions.  In the second category, modeling has illustrated the complex interplay 
between phase interference and buoyancy flow that occurs as CO2 is injected into a high-
permeability, steeply dipping sand layer.  By running simulations with a range of 
parameters and comparing model results to field data we have greatly improved our 
understanding of these flow processes.  Generally good agreement between observed and 
modeled CO2 and tracer travel times between injection and observation wells has 
validated our ability to model CO2 injection, while minor discrepancies have pointed out 
areas where future research is needed. This work has demonstrated that we have an 
effective modeling capability for designing CO2 injection tests and investigating CO2 
sequestration scenarios. 
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