Fig. 2. Surface geologic units and

water-well sample locations around the
SACROC all field.

P = undifferentiated Permian; TrD = Triassic Dockum

P-Eo = Paleocene-Eocene Ogallala; Q = undiff. Quaternary

Geochemical Influences
B Potential sources of CO, in Dockum Ogallala Fm.
groundwater include (1) CO, Injected
Into production zone,

(2) degassing from rock-water
reactions, and (3) CO, produced from

microbial activities (fig. 3).

Microbial CO,
production

/I 'Ss-:lt dissnlution zone

Permian
evaporites

Dockum Fm. Potential CO, or brine

leakage through
corroded casing

B Additional geochemical influences are
(1) mixing with Permian evaporite
waters along a well-documented
Permian dissolution zone (i.e., Dutton,
1989) and (2) infiltration of produced
brine formerly stored in unlined
surface pits.

Potential CO, leakage
from breach in seal

Production
zone

Fig. 3. Schematic cross section of study area (not to scale).

Fig. 5. Modeling of carbonate processes: calcite
dissolution and dedolomitization.
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Fig. 6. Analyzed DIC vs. calculated log
PCO, for selected GCCC samples.

B A few samples with low pCO, (Ca?*
< 0.3 mmoles; fig. 5) show decreasing
dissolved inorganic carbon (DIC) with
decreasing pCO, (fig. 6), as would be
expected for degassing during
dedolomitization in an open system
where CO, Is free to diffuse.

B Samples with high pCO, (Ca?*

> 0.3 mmoles; fig. 5) show increasing
pPCO, with decreasing DIC, an
iIndication of gas buildup (Back et. al.,
1983) by either (1) a closed system
where degassing CO, Is trapped or
(2) input of microbial or injectate gas.
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Fig. 7. pCO, systems and their related isotopic trends.

Conclusions

B |n a system where dedolomitization is dominant over calcite dissolution, carbon isotopes have
limited use for identifying injectate CO, in shallow groundwater.

B The composition of most Dockum samples collected above the SACROC CO, injection site can
be explained by open-system dedolomitization without the addition of injectate or microbial gas.

B The geochemical similarity between Dockum aquifer samples collected inside SACROC and
regional groundwater chemistry, is additional evidence for minimal to no impact from CO,, injection
practices at SACROC.

B One sample shows possible impact from injectate CO,, however, complex water mixing
relationships may play a role.

References:

Appelo, C.A.J., and Postma, D., 2005, Geochemistry, Groundwater and Pollution: Amsterdam, The Netherlands, AA Balkema.

Back, W., Hanshaw, B.B., Plummer, L.N., Rahn, P.H., Rightmire, C.T., and Rubin, M., 1983, Process and rate of dedolomitization: mass transfer and
14C dating in aregional carbonate aquifer: Geological Society of America Bulletin, v. 94, p. 1415-1429.

Dutton, A.R., 1989, Hydrogeochemical processes involved in salt-dissolution zones, Texas panhandle, U.S.A.: Hydrological Processes, v. 3, p. 75-89.

Litynski, J.T., Klara, S.M., Mclivried, H.G., and Srivastava, R.D., 2006, The United States Department of Energy's Regional Carbon Sequestration
Partnerships program: a collaborative approach to carbon management: Environment International, v. 32, p. 128-144.

Publication authorized by the Director, Bureau of Economic Geology.




