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Initial Experiments:

· Vertical CO2 migration and phase transition in 100-200 m water-saturated sand line between drifts with in-bore and multi-level monitoring.
· CO2  injection into partially saturated N2-filled porous medium in horizontal drift as analog of CO2-enhanced gas recovery.
Objectives:

· Learn how CO2 rises buoyantly through sand while displacing water in terms of leading-edge and trailing-tail saturations, fingering, and displacement. 

· Measure residual saturation in tail to quantify CO2 sequestration potential.

· Observe effects of super-to-sub-critical transition (critical pressure = 73.8 bars).

· Observe length of rise before residual saturation depletes plume.

· Observe effects of dissolution of CO2 into water. 

· Measure seismic wave propagation to determine petrophysical properties of CO2-water systems at temperatures and pressures representative of in situ conditions.

· Test and enhance analytical and numerical models of buoyancy-driven flow with dissolution.

· Develop and enhance methods for monitoring migration of CO2.

· For horizontal drift experiment, demonstrate the super-compressibility of CO2 as it passes from sub-critical to super-critical pressures in a large porous volume.

· Test the contraction and expansion of CO2 as pressure is cycled from super- to sub-critical and back. 

· Measure the rate of mixing of supercritical CO2 and Nitrogen (as safe proxy for flammable CH4) to learn about CO2-CH4 mixing in natural gas reservoirs with CO2 as the cushion gas.

· In a deep, hot section with T > 60 C, demonstrate the use of injected CO2 as a replacement for injected water for geothermal energy extraction.

Opportunities provided by the DUSEL site:
· Extensive underground working with multi-level access.

· Large dimensions but with control and monitoring intensity normally only possible in laboratory experiments.

· Isolation associated with the tight rock formation with low permeability.
Infrastructure Requirements:

· First candidates: three pairs of 12¼ dia. sandline holes, accessible from Ross shaft at 1550, 2150, 2600, 2900 L.

· Dead-ended horizontal drift segments (to be selected after reentry).
