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IntroductionIntroduction

• Carbone Capture and Storage(CCS):

1. Capture CO2

2. Transport

3 Injection3. Injection

 Pre- injection                                                                        Seismic

 Injection Monitoring Injection                                               Monitoring

 Post –injection                                                                      Non-Seismic

http://www.bellona.org/articles/articles_2010/cdm_ccs
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OBJECTIVE

• Investigate the detectability of CO2 in BasalInvestigate the detectability of CO2 in Basal 
Belly River Sandstone in Red willow area 
(Alberta)(Alberta).
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Study Area

Red Willow
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Density Gamma-Ray
P-wave
velocity

S-wave
VelocityData:

TargetTarget
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TheoryTheory

Injection affects the physical properties of the rock such as Bulk 
modulus and density(Gassman, 1951):
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Effect of gas saturation in velocityEffect of gas saturation in velocity
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Fluid substitution results

Basal Belly River

Basal Belly River

Density P-wave velocity S-wave Velocity
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Synthetic Seismograms and CO2 saturation
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P-wave Velocity Change
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Detectability
Difference Difference
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P-P Synthetics:
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AVO : P-P Synthetic(Baseline)
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AVO : P-P Synthetic(100% CO2 saturation)

Baseline

Monitor
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AVO : P-S Synthetic(Baseline)
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AVO : P-S Synthetic(100% CO2 saturation)

Baseline

Monitor
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QUEST projectQUEST project
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Thorhild

Scotford 
Complex

Red Willow

Joint among:
Shell Canada Energy (60%), 
Chevron Canada Limited 
(20%)
Marathon Oil Canada 
Corporation (20%) 21



Red Willow

QuestQuest
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Baseline DataBaseline Data
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ConclusionConclusion 

• Surface seismic data is able to detect the CO2Surface seismic data is able to detect the CO2
plum in Basal Belly River sands.

• P S converted wave dose not show a• P-S converted wave dose not show a
significant change by increasing CO2
saturationsaturation.

• AVO could be investigated for detectability
l ianalysis.
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Thanks!Thanks!
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