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INTRODUCTION MATERIAL AND METHODS
Rising levels of anthropogenic CO, and the ongoing climate change have intensified global calls for carbon Materials: Drill cuttings from 4 reinjection wells as shown on Fig. 3 and Fig. 4
emissions reduction. The global atmospheric CO, concentration reached 422 ppmv in 2024 which is about respectively.
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51% higher than pre-industrial levels. To mitigate emissions while meeting energy demands, strategies like
carbon capture and storage (CCS) are being promoted. Basalt formations are gaining popularity as viable
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storage capacity e mCO, =theoretical CO, storage capacity per unit volume of rock.

Figure 1. Map of the Kenyan rift sys- Figure 2. General lithostratigraphy of the Olkaria geo-
tem showing the location of Olkaria and support effective thermal area with temperature distribution. Modified
geothermal field and other volcanoes  pnsjte carbon mitiga- from Omenda (1994), includes data from Browne (1984)

Ofwona et al., 2006). and Muchemi (1992) (Omenda, 1998)

e MCO,=total mass of CO, stored in a given volume of the reservaoir.

_ . Key input: Concentrations of CaO,MgO,FeO, thickness, porosity & reservoir area
tion strategies.
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Total concentration of divalent cation oxides (CaO, MgO, FeO) vs Rock type/Depth (m) Table 1. : Measured porosity percentages of the rocks within the Olkaria Basalt
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Table 2. : Theoretically estimated CO, storage capacities for the different wells.
A represents the reservoir area within a radius of 0.5 km, H represents the
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Figure 6. : A TAS diagram showing the compositions of the Figure 8. : Images of vesicle porosity. Binocular image and BSE image of poros- OW-723A 0.42 0.79 72 097 23.2

rocks from wells OW-723A, OW-R12, OW-204 and OW-739. ity in wells OW-723A, OW-R12 and OW-739, showing how porosity has been
affected by deposition of secondary mineral .

DISCUSSION AND CONCLUSION

. The Olkaria Basalt unit lies between 1600-1100 m a.s.l. and consists of interbedded layers of basalt, tuff, rhyolite, basaltic trachyandesite, trachybasalts, and trachyandesite. It varies in thickness from 70 m
in Olkaria Northeast to 250 m in Olkaria Central. Well data show textural changes with depth and regional variations in thickness and composition.

. Hydrothermal alteration is widespread and affects porosity and permeability. Secondary minerals like quartz, chlorite, calcite, and pyrite are observed, with epidote appearing only in OW-204, indicating
temperatures of >240°C.

. Divalent cation oxide concentrations vary across rock types in the Olkaria Basalt unit. Mafic rocks like basalts have the highest values (24-27%), intermediate rocks have moderate concentrations (17-20%),
while felsic rocks like rhyolite and rhyolitic tuff are least effective (3.7-8.2%) due to high silica content.

. Porosity is vital for CO, mineralization, but in the Olkaria Basalt unit, it is limited (1.3—3.8%) due to extensive alteration and secondary mineral deposition in vesicles and veins.

. The Olkaria geothermal field has an estimated CO, storage capacity of 23—-89 Mt, enough to offset emissions for 160-600 years, even with projected increases as Kenya expands geothermal capacity from
799 MW to 1.6 GW by 2030.

. While rock composition and porosity determine capacity, factors like depth, temperature, pH, and pressure also affect storage efficiency. At Iceland’s Carbfix2 site, CO, is injected into basalt at 750 m and
250°C (Snaebjornsdottir et al., 2018). Similarly, the high-temperature conditions at Olkaria suggest that even small-scale injection zones can support long-term CO, storage.

. With a storage capacity of 23—89 Mt, the Olkaria field presents a significant opportunity for CO, sequestration to help offset geothermal emissions in Kenya. However, effective implementation will require
strategic planning and investment.
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