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shore CCS and its challenges

oW, some insights from the “real
| world”

« ECO2
* QICS
* Conclusions
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10} > uses depleted oll and gas
ervoirs or sub seabed aquifers
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| allne Aquifers Reservoirs
: '« ~22500 km? reservoir /
seafloor area;
« ~2500-3000 km?3 ocean;
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ECO2 — Sub-seabed CO2 storage: Impact on marine
ecosystems

AND

QICS — Quantifying and monitoring potential ecosystem
Impacts of geological Carbon Storage
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The growing CO2 plume (Chadwick et al, 2004)
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: 3 metres, Line Spacing : 150 metres

Onboard suite of sensors:
e.g geophysical CHIRP
And geochemical, pH, Eh
etc

73km over 14.6 hours
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Pockmark over the CO2 plume area
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Autosub68
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Line 3

The results of in-situ pH, pCO, and ORP observation in
the Autosub68 mission.
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Background CO,: 430 patm
:1® Order of measurements

__1300-1430 @430-480 i @ 800 "
@0

3m

QD460-5;30 0-600 @ 490-580

12 m

8m 15 m 20m

Water depth: 83 m
Courtesy Peter Linke, GEOMAR — ECO2 cettic CO, flow: 15-50 L/min

Explorer cruise CE12010 6mm bubble at release
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——— - == L S -3 - - < Boat, diver and sensor
g A\ based monitoring

5°28'0W 5°26'0"W 5°24'0°W

Z

56°30'0"N

* field-scale release experiment
conducted in Ardmucknish Bay
(West Scotland)

Ardmucknish Bay

56°280°N
56°280°N

5°26'0"W
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“before, during, and up to 1

1. 3:§. . ' - ‘_;‘ —-
- year after release
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3D multibeam in water column

, within hours of
~injection CO, bubbles
i1/ were seen in the water
{4 . column

* 15% of injected CO, escaped into
overlying water as bubbles

* 35 bubble streams in situ at injection
210 kg CO, d-! (low tide)
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water interface: mainly
<20 mmol m~2 d-!

No significant difference
between epicentre of
release and control
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— consequences for sediment e carbonate
geochemistry?
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tected CO, to an individual
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isotopic composition '3Cp, (%o)

Secured container holding CO, supply,
regulation, alarms.

Boat, diver and sensor
™\ based monitoring
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Bedrock
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Conclusions

3. CO2 fluid
2. Saline fluid

1. Anoxic fluid

s Bioturbated surficial sediments
- N Unconsolidated

Displaced sediments with

anoxic ) .
fluid reducing pore fluids

%Efore CO2 due to buoyancy
pressure of CO,

2. Seafloor, and lesser extent the
overlying ocean, provide a site
for more direct and
quantitatively explicit
measurement of CO, flux (both
as free gas and dissolved N ‘
phases) that is potentially more oo \
sensitive for measurement and
verification of CO, leakage
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Buoyant Overlying
saline fluid sedimentary rock

Buoyant
CO2 fluid
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Dissolved Phase
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Chemical techniques could include
clevated salinity, Mn, ferrous Fe,
acidity, H,S, Eh, and lower
dissolved oxygen.
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3. CO2 fluid

2. Saline fluid

1. Anoxic fluid

" Bioturbated surficial sediments

| ~— X\ Unconsolidated
Displaced sediments with

anoxic
fluid

Buoyant
saline fluid

Buoyant
CO2 fluid

Storage
reservoir

reducing pore fluids

Overlying
sedimentary rock
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Summary ol "

ing suite of sensors and platforms to use.
mvestment in this area:

~ £10 Million to AUV and gliders at NOC
>€20 Million through Oceans of Tomorrow
X-Prize for in-situ pH
Lander technologies
EC proposal for ECO2 11
UK proposal for QICS II

Any approach will be multidisciplinary
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quantifying
I impacts of
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B Sub-seabed CO, Storage:
~ Impartun I larine EcUﬂ\utemc

Thank you for your time

Especial thanks to Anna Lichtcschlag and Ian Wright at NOCS,
Peter Linke at GEOMAR, and the whole ECO2 and QICS

community.

http://www.eco2-project.cu
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http://www.bgs.ac.uk/qics/home.html

