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the after image include an increase in dense material,
potentially due to mineral precipitation. Supporting
evidence can be found in flow effluent analyses where
15-24 hours showed decrease in Ca, Mg, Na and SO,
which could be due to mineral precipitation.

" Figure 2: Well log of the Arbuckle and Mississippian aquifers from KGS 1-32(a), and
KGS Cutter #1(b) experimental wells, Sumner Co., and Stevens Co., Ks. DST (Yellow)
and Swab (Red) sample depths are labeled.

. Arbuckle is the lower part of the Ozark Plateau Aquifer System(OPAS) which
includes the freshwater Ogallala aquifer.

| Rocks are late Cambrian to early Ordovician in age consisting generally of porous

dolomitic carbonates with interbedded shale-y aquitards. The wells extend through
the entire Arbuckle formation and into the Precambrian granite bedrock below.

. The Arbuckle is overlain by the Simpson sandstone and the Chattanooga shale

(absent in KGS 1-32, present in 1-28(not shown) and Cutter KGS #1).

Wellington,
1-28,1-32

Figure 8: a) (4388.8’) in pl; Fracture filled with sulfide/oxide minerals in brecciated zone.
b) (4570.1°) in pl; Fracture filled with argillaceous material and sulfide/oxide minerals. ¢)
(4967.5”) in pl; Porous zone filled with sub to euhedral dolomite rhombs within carbonate
matrix. d) (4985.5’) in pl; Radiating chalcedony along pore boundary. e) (5078’) in pl;
Dolomite mosaic with detrital quartz grains and large sulfide/oxide mineral. f) (6904.9”) in
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i Eg’.. :;. ; g[ : Dolomite-quartz boundary exhibiting sharply contrasting grain sizes. j) (7540.2”) in pl; ® AVerage pH for Wellington and Cutter are 6.7 & 6.9 respectively. leferlng Ca/Sr and Ca/ Mg concentrations at
] 6,300 ft) -+ i Chlorite growth near argillaceous filled fracture in dolomite-quartz matrix. Wellington indicate limited vertical connectivity, and 6180 and 62H variations confirm this.
;[ . S— » Iron is the only major cation species that shows variation with depth between the sites hydrochemistry, which entitles
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further investigation in the role of iron in enhancing or depressing the carbonate dissolution with the injection of CO,,.
*  Mineralogy of the cores from KGS 1-32 and Cutter KGS#1 show extensive small and large scale heterogeneity with
major mineralogy being dominated by dolomitic limestone with frequent cherty nodules and infillings. Microfractures
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interface between chert and dolomite where fractures could develop with accentuated dissolution reactions.

* Flow-through experiments of the Wellington core plug showed variable responses for major species involved over a 24
hour period. From 0-5 hours Ca, Cl, Mg, Na, SO, and K increased while Fe, S and K decreased. From 5-15 hours Ca,
Cl, Mg, Na, SO,, K and Mn increased while Fe and S decreased. From 15-23 hours SO,, Fe and S increased while Ca,
Cl, Na, Mg, K and Mn decreased. Further time series results might indicate effect of high SO, and CI in the system
make a difference in dissolution kinetics and extent of carbonate mineralization in the injection zone.

Figure 10: a) SEM, (4977'), from Wellington. Dolomite-chert contact could be a * Apparent increase in dense material in the core plugs after supercritical flow experiments seen in CT scans could imply

potential reaction site with preferential dissolution of dolomite and formation of mineral precipitation; This conclusion is also supported by decreases in Ca, Mg, Na, Cl, and SO, measured in the last 10

fractures along reaction fronts. b) Thin section (4504") showing complexity of chert/ .
£ (1304 & compexty hours of the experiment.

carbonate boundary.

2?_‘ = — = , , and discontinuous argillaceous zones where marked all through the 1,600 and 1,000 ft. cores.

!f o e u . — Figure 9: Whole core section (4684-4686") from KGS 1-32. Notice large vugs and *  Cutter mineralogy is dominated by dolomite, with Fe-rich argillaceous material, vuggy porosity, and opaque minerals
(I e MlSSISSIPpIan heterogeneity throughout the core (photos taken on-site during February 2011) .- . 1 . . . .

K - = genetly Troug P g YA commonly lining pore boundaries. Lower silicification and heterogeneity found in Cutter as compared to Wellington.
! = jiig?;}j o - * Heterogeneity of the core and proportion of chert increases with depth through the proposed injection zone. Visible

‘ i‘ -— porosity increases with depth in cores from both sites. SEM micrographs of the core plugs in Wellington show clear
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