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Carbon production by people >> total tonnes limit
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TOTAL emissions of fossil carbon have to be contained
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Storage concepts
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CO2 storage is a long

Shale top seal — no flow

Impermeable mudstone caprock
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Storage

CO, fills microscopic pores
in sandstone
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What needs to be known
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@uUKces CO2 storage from micro-pores, to immense
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Borehole cement

4 Normal Portland cement may reacts with CO,, N
this may enable leaks along borehole annulus.

Current and old boreholes need to be re-

cemented
N /

Scherer (2004) Princeton
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Cement + casing 19 yr
Teapot Dome Wyoming
Scherer 2004 Princeton

Al,O;-rich Calcium aluminate
phosphate (CaP) cement made
mainly from recycled fly ash

FLEXCEM, Thermalock

EverCRETE Schlumberger 2009
Alkali silica gel
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Accumulation in water of
deep, stably stratitied lake
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Leakage pathways: monitoring

CO;
direct
to air
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@UKees Pressure, Storage Efficiency Factor
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Faults and Microproperties:
Fault seal Entry pressure
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of CO; storage required for Carbon capture
of proven engineered storage
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@UKees | eakage rates and tonnages : small
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Natural analogues

Stuart.Haszeldine@ed.ac.uk Geological storage of CO2 UKCCSRC seminar 29April2020 18



@uKkees Natural storage: retention and Ieakagejﬁié

CO, Leakage: Natural analogues
show what a worst case would be ....
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Scaling up and
How much storage exists ?

20
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Available storage by SRMS

EU storage CSLF \
EU onshore,

Norway offshore 1.6 Gt SRMS 100 Mt, 2025  required for 2050
UK offsh i
o S 740 Mt, 2030
Contingent
---------- Wildcat 17 Gt, 2050
Prospective
Exploration

60 Gt, 2080

FIP: firm intention to proceed <5 years
" o T152
Wildcat: targeted and drilled data well Cavanagh Wik sz

In 2020, Storage resource is 78Gt offshore UK. Commercial storage reserves are invisibly tiny.
By 2050 EU needs 17.5 Gt stored cumulative, rate of 1.3 Gt CO2 /yr
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How much EU storage ? scale up

5%.[2030-2050: -157 Mt CO,e/yr]

70 Gt CO2 UK storage
resource exists.
Converting of EU to
commercial reserves
means drill and inject
50 B-H/yr from 2025

GHGT -15 2020
Cavanagh Wilkinson Haszeldine
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@ukees How much storage ? Top down
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