e CO2CRC

. ; - - . - - - T el e --_.'-__ = . , =, i " . 4 - + .
© CO2CF C
All rights r w



CO2CRC participants

oo [ C . e THE UNERSITY R | E
Amstzalion Govermaat urtin®™ = MONASH University A ¥ UNSW
I l University of Technology . W THE UNIVERSITY OF
Geoscience Australia CSIRO MELBOURNE

bp

-
ol e  COA ConocoPhillips
AMERICan  bhpbilliton {:} =

e -é): ik
ECIENBE&Y{é_s INPEX f al;nﬂnﬂﬂ;ﬂ _—
TEI.‘.HNI:ILUEY =

/a Korea Institute of Geoscience and Mineral Resources Mitsui & Co.

(Australia) Ltd

enesis orlgln G@/R @ Queensland Government RioTinto

NZ Resource Consortium

sasoL :"’ih @ 1>, SoLID ENERGY (§) STANWELL Schiumberger
reaching new frontiers 1 Coals of New Zealand CORPORATION LIMITED

Industry &
Investment

..........................

GOVERNMENT

0 o ( 31 Government of Western Australia ’ ) _X_
Al Depurtment of JLJ., iDepanment of Mines and Petroleum
VICtorIa Primary Industries ol \ WOOd S | d e XStrata
ToTAaL coal

Supporting participants: Department of Resources, Energy and Tourism | CANSYD | Meiji University | Process Group |
University of Queensland | Newcastle University | U.S. Department of Energy | URS

~2)
CO2 @S







Project location & concept
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CO2CRC Otway Project facilities
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Conceptual model
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Source of carbon dioxide:
Buttress-1 well and compressor
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e Injection commenced 2 April
2008; total of approx 70K tonnes
carbon dioxide was injected.

« Stage 1 cost A$40M

e Stage 2 may cost A$20M —
drilling now

« Monitoring and verification a key
component
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 Learnings include technology,
regulation, risk, liability.







ATMOSPHERIC MONITORING
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Ground water monitoring

Cap
‘ Cable pemanently installed
. h Seel Cable
Objective:

- Monitor water levels to determine seasonal { Viaterevel
5-10m

variation, flow rate and direction
- Identify any chemical changes associated
with possible CO2 leakage

Datalogger

Methods:
- Dataloggers
- Water chemistry

Aquifers monitored:

- Shallow unconfined Port Campbell
Limestone,

- Deep confined Dilwyn aquifer




Example: Wannon Water Bore
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Soil gas

Objective:

- Establish CO2 variations within the
extended area beyond the CO2CRC
tenements

- Determine the likely source of origin

- Differentiate natural from injected CO2.

Methods:
- The soil gas program extracts air from the
unsaturated soil zone above the water table.
- Samples are analysed on site (portable gas
chromatograph) and in the laboratory for
CO2, CH4 and isotopes.

Frequency
- Baseline: Four surveys
- Once a year during and after the injection

*
Boggy Ck 1

*
Naylor Sth 1

CO, distribution in soil gas - <005% <1.20%

Summer 2008 <010% Si2.00.%
<0.20% <3.00 %

<040 % <4.00 %
<0.80 % <5.00 %

38.51

38.52
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Atmospheric monitoring

Objectives:

To verify that injected CO2 stays underground; or in the unlikely
event of leakage to surface, demonstrate the capacity to detect
and quantify surface leakage




Lo-Flo & air Flux Tower
monitoring centre Towards CRC-1 site
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The Naylor observation well

Bottom hole
assembly Packe
Naylor 1

O Pressure/Temp and
U-tube Inlet

. Geophone with clamp E
(1.125 V-1.5? 3C)

Hydrophone (1.2p




The Naylor observation well
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CO, time series from Naylor
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CO, time series from Naylor

U2 gas composition data vs simulations
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The 2009 seismic survey

Repeating surveys done in 2000 and 2008
Improved source

Improved geophone density

Experience of local and subsurface conditions

Leaks into overlying aquifer have been modelled




D sensitivity modelling of a CO2 “leak” in the Paaratte
saline formation - input from reservoir simulation

1000

1200
100y

LEO

2.8 km

The CO, quantities shown in thousand tonnes. CO, occupies thin layer, with small
areal extent (less then Fresnel radius) - diffracted energy is roughly proportional to
CO, volume; 30% of background noise (A¢filed) was used in this simulation.




3D surface seismic from 2000 to 2009

Pre-production Post -injection Pre-injection
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Latest seismic results at 30K tonnes

case 1 realisation 1 pre-injection fit | 18 Nov 2009 | Seismic forward model
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