Carbon Capture and Geological
Storage
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Some take-home messages...

* CCSis one part of the solution to reducing
greenhouse gas emissions to the atmosphere

* Petroleum studies show that oll, gas and CO, can be
stored in the deep subsurface for geological tlme

 CO,isInjected as a fluid into tiny spaces between
gralns INn reservoirs (sandstones) and is trapped by
seals (mudstones)

* The technology for the geological storage of CO, Is

mature and geological storage of CO, is already
happening
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The greenhouse gas problem

Fossil Fuel
Burning

30 ATMOSPHERE
billion

tons go in 4 15

billion tons added

~2934 (387ppm) every year (~2ppm)

billion tons CO,

Ocean

(.5 + 75 = 15 billion tons go out

[adapted from Carbon Mitigation
Initiative, Princeton University]
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Atmospheric CO, at Mauna Loa Observatory
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NOAA Earth System Research Laboratory

|
f
e
!

=
O
o]
=
=
am
L
o
0
i_
o
<
o

Ji!

AL
i
il

August 2009

W

1960 1970 2000 2010

Dr. Pieter Tans, NOAA/ESRL
(www.esrl.noaa.gov/gmd/ccgg/trends)
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http://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_data_mlo.pdf

Australia’s 2008 greenhouse gas

emis

TOTAL
553Mt CO,,

Industrial
Processes
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416 Mt
Electricity 200 Mt,
Transport 80 Mt
Manufacturing &
-construction 5QMt
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Emissions from electricity generation

Fuel inputs into Australian electricity
generation, 2006-07 a

oil 1%
other renewables 0.5% hydro 2%

gas 11.6%
wind and

/ solar PV 0.9%

black coal brown coal
56.4% !

— - & This chart should not be compared with the chart of electricity generation by
fuel in Energy in Aus ici
generation cutput, :

) T Otal i ab O u t 2 O O M t C O 2 p e r ye ar Hydroelectricity accounts for a larger propartion of electricity generation output
than of fuel inputs into electricity generatian,
o A 5 O O M W p OWG r Statl O n Source: ABARE, Australian enengy statistics.

— Powers 300,000 to 500,000 homes

— Emits 3.5 Mt of CO,, per year (coal) or 1.6 Mt of CO,,, per

year (natural gas)
[CSLF TRM, June 09]
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What Is carbon capture and storage (CCS)?

[CO2CRC]

CO, capture <O,
& separation plant  compression unit  transport injection

> Supercritical CO
il =

‘?___ E' n

CO, source
(eg. power plant)
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Why supercritical CO,

<« Ground level
11 CO, as a gas

] < Critical depth
(supercritical state)
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Density of CO, (gm/cm?)
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How can £
you store "=
anything ."-'_"‘-'"
in solid "=
rock?

Adapted from
CO2CRC

National Science Week 2009 : Geoscience by Night

~ .GEOSCIENCE AUSTRALIA'



Gamma
Ray Curve
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Reservoir v Seal
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Suitable rocks and storage sites will be found
In sedimentary basins
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Potential storage in the sub-surface

Deep Saline ReseI’VOiI’S _——— Praducad oil ar gas
e Found everywhere - “  Injected CO,

. P ~ 2 Stored CO,
* Available now
 Potential to store large volumes
* Less well known

Depleted Oil & Gas Fields
» Well characterised

* Not available yet

1 « Not enough volume

Source: IPCC, 2005
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Trapping CO, underground

homogeneo

» Physical trapping (container + lid) resenen

*— ~1 - 10 kM ———>

» Dissolution of supercritical CO, into
formation water

rock grains continuous

e Residual trapping flow of CO,

 Mineralisation

[CO2CRC]

Flow direction

<5mm
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Petroleum accumulations prove capacity of basins to store
fluids for long periods of time
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The Sleipner CO2-injection into the Utsira
Formation at 1000 Meters Below Sea Bottom
- About 1 million tons/yr -

Geography of Sleipner
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Reservoir model of CO, after 3 years

Source; SACS, Best Practise manual 2003
GEOSCIENCE AUSTRALIA

Source: SACS, Best Practise manual 2003
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CO2CRC Otway Basin Pilot Project

Ladbroke Grove
Field 26-57%

Kalangadoo 99%

A

Caroline 99% ' Pine Lodge 99%

Commercial CO, 3% ,
Garvoc 98%

Buttress 80%

iy Otway Basin
Pilot Project
_ Boggy Creek 98%
' Southern Ocean | Commercial CO,
\ e

147

Adapted from
CO2CRC
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STAGE 1

W
CO,+ 4 s
methane Transport of i
production CO, & methane mﬁr‘:t;?n Th e
oG Compression (mixed gas) =
PR Y & dehydratlon in pipeline Monltonng 2 R
Buttress CRC Naylor
No. 1 No. 1

Otway
Project

This involves:

e Production of
Massacre Shafe COZ rich gas

s : _ TimbooniSandstone
. wﬁ"""‘ Compression

Paaratte Formation®

Injection into
Waarre Fm

" Bt Monitoring and
verification

| B WaarrelC; Em
e Waarre BILm R >55,000t
'Mlgra'tio""—“'WaarrerArFm
SGilco) Eumeralla Fm* |nJeCted

Source
.. CO2CRC
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4 Monitoring at
g OBPP site
=’

: \ CO, Atmospheric station
.

~M»_  CO, Flux station

Naylor-1 monitoring well

| briveleg Downhole geoph_ysical

Sompleog and geochemical

N, nflatin in for pocer measurements

LR Seismic monitoring
<« Check value . )

- Soil sampling
<«—— (Comnedor U-tube sampling
< Filter . .

Gas sampling in

headspace of a water
well

Bore fluid and gas
sample analysis

Source: CO2CRC
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Gorgon
Project

)

Cairns Callide Oxyfuel
Project

Moomba Carbon

Coolimba Power Project

FuturGas Project
Deferred

Storage Project

Zerogen
Project

Suspended

Monash Energy
CTL Project
Delayed

* CCS Projects

CO2CRC
Otway Project

m Oil and gas provinces

Sedimentary basins
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Loy Yang
PCC Project

Fairview
CSM Project

(Cancelled)
Brisbane

Munmorah PCC

Project
HRL IDGCC
R Project
Hazelwood

PCC Project
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Previous Basin Studies at GA

'ﬁ Denison
Trough

L e . Burunga
Galilee = (SRR Anticline
Basin <Y 2 ¢ s Eastern

‘ ' Bowen Basin

Vlaming
Sub- Wunger
Basin Ridge
Western
Al : Bowen Basin
Onshor
southern f -\ R 5
Offshore B G 2088 Offshore
Otway Sy patse  Sydney
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For more information...

See
Or contact
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http://www.ga.gov.au/ccs
mailto:ccs@ga.gov.au
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