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OUR CHALLENGE

Without regulatory, industrial and public confidence about CO, storage
there will be no possibility of decarbonising emissions from fossil fuels.

If this challenge is not met, & quickly — we will not stabilise the CO, levels
in the atmosphere

Whilst we delay deploying CCS by agonising over the very low risk of
possible leakage from geological storage- we continue to emit 100% of
fossil fuel CO, emissions to the sky.

What is unsafe is to fail to deal with fossil fuel emissions effectively and
quickly.
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CO, storage is required urgently- not just because of climate change
Our oceans are acidifying as CO, overwhelms them.
This will have serious consequences not experienced for over 50m years

(source Caldiera & Wickett)
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Overview of Geological Storage

*Storage has to be long term (over 1000 years) and secure. It may be sub-sea bed
or onshore. Crucial is understanding a fit for purpose geological model of the site
before injecting CO,

*Injection rates of at least 1Mt CO,/annum over several decades

*Meet safety, environmental protection, carbon credit, public acceptance & regulatory
needs- regulation still being formulated

*Avoid sterilising or impacting upon other resources
*Monitor and verify storage to ensure performance matches prediction
*Develop intervention & mitigation strategies for unexpected events

"

1. CO, is captured
compressed and piped
to the storage site
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Geological formation should have:
Sufficiently high permeability
Adequate capacity

Insignificant internal flow

Trapping mechanisms
To contain CO, for a very long time
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CO, injection in the Utsira formation
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2001 perspective view of CO,; accumulations indicate thin layers of CO,

Courtesy of Statoil & SACS/CO2 Store
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Nature has
been
storing CO,

beneath the
N. Sea for
over
50million
years

Average natural CO2
levels; Jurassic reservoirs
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(UGS sites in France courtesy of Gaz de France)

UGS technology has an
extremely good track record
developed over 60 years.

So much so that the public are
largely unaware of it and take it for
granted- and yet without UGS

they would not have reliable or safe
gas supplies

UGS sites in Germany- courtesy of Rhurgas)




The Olympic stadium in Berlin, venue for the 2006 football world cup,
is in close proximity to a major underground natural gas storage facility
(300m below in an aquifer) which ensures the reliability of Berlin’s gas supply.

There are numerous underground gas storage facilities in Europe, some store hydrogen too!
(photo N. Riley)
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The issue of permanence

We can have confidence that leakage is less likely over time because:

*Residual gas trapping immobilises a significant amount of CO,

*CO, will dissolve in formation waters causing the CO, to sink deeper into the earth
*CO, reacts with rock minerals to form solid carbonates immobilising the CO,

*If CO, is on the move it gets attenuated by the above mechanisms.

*Provided the appropriate geological criteria are met in choosing a storage site

it is very hard to envisage how CO, could leak through to the surface via a natural route
*The consensus amongst the CCS community is that well bores
pose a very slight risk of leakage.

The technology to plug leaking wells is a routine oil &gas industry capability.

Conclusion: If fossil fuels continue to dominate the global energy economy
Geological storage is a low risk, no regret strategy which needs widespread
and rapid deployment
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