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What is Geological sequestration of
CO,?

Long term storage of CO, Iin underground
formations such as

— depleted oil & gas reservoirs

— unminable coal seams

— deep saline reservoirs




Requirements

e Geological unit needs to be
— Porous and permeable for volume
— Structure which will hold “gas”
— Seal which will not allow escape of “gas”
Or
— Chemically react with CO, to capture it
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Common options (1)
Depleted oll & gas reservoirs

« Often located close to sites of CO, generation
— In USA but not Namibia

 May enhance recovery of oil & gas (up to 15%)
— Well known, done for 30 years in US
— Adds value to production process

» Generally geologically well known
— Extensive studies done in exploration & production
— Geometry of reservoir known
— porous & permeable
— Known to seal as preserved oil & gas for long time




Common options (2)
Un-minable coal seam

e Advantage
— CO, adsorbs onto coal

— May force release of CH,

» Therefore may increase recovery of CH, in coal
bed methane projects, I.e. adds value to
production process

* Not yet fully understood and tested




Common options (3)
Deep saline reservoirs

No added value

Typically hosted by sedimentary rocks
— sandstones
— carbonates

Are potentially large reservoirs

But
— May be located far from CO, source

— Not geologically well known
* Require extensive study to understand




Deep saline reservoirs (cont)

o Case study — Sleipner
— Statoll reinjecting CO, into saline formation
— Located above producing gas horizon

— Utsira Formation
e 200-250m thick sand formation
e 1,000m below sea floor

— Since 1996
— ¢. 1 million tonnes per annum
— saves Norway 3% of their CO, emissions p.a.




Deep saline reservoirs (cont)

e Sleipner
— Pre-existing seismic data to map structure

— Can monitor with new seismic data

e CO,filled areas have different impedance
properties




Other options

 Chemical reaction with oceanic basalt
— Inject into deep sea basalt formation

— CO, reacts with sea water and then basalt
* Releases Ca?* and Mg?#*
e precipitates carbonate minerals

— Many years of research still required




Namibian options
Depleted oll & gas reservoirs

* Nothing currently in production
e Future?

e Kudu

— Sequestration from other sources likely to be expensive
e as reservoir is deep requiring high re-injection pressures and is
o far offshore necessitating a long pipeline

— Kudu is low in CO,
e c.0.01%




Coal

* Need to be producing methane
e Limited coal opportunities

e Some coal known in Aranos, Owambo and
Huab areas










Coal

e Challenges
— Is there enough coal for commercial project?

— Environmental — interbedded with major
aquifers

— Significant work still to be done



Deep saline reservoirs

o Sedimentary basins generally located far
from sources of CO,

Current CO2 emissions

Laa  coal power Windhoek

Future CO2 emissions
 coal power Walvis Bay
» Cement factory Otjiwarongo

* (5% world emissions)


















Deep saline reservoirs

e Many unknowns

— Geological characteristics unknown
e Trap present?
o Seal present?
e Porosity and permeability?

— Would need

 Drilling to prove geological characteristics

e Seismic to prove trap and seal
— Expensive but possible



Summary

* Deep saline reservoirs most attractive?

— Owambo Basin
 Fairly close to cement factory
» Possible suitable formations present

— Needs extensive investment
* Drilling
» 3D seismic
* Pipeline construction



