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Introduction

« Carbone Capture and Storage(CCS):

1. Capture CO2

2. Transport

3. Injection

O Pre-injection Seismic

O Injection — Monitoring/

O Post —injection \ Non-Seismic

http://www.bellona.org/articles/articles 2010/cdm ccs




OBJECTIVE

* |nvestigate the detectability of CO2 in Basal

Belly River Sandstone in Red willow area
(Alberta).
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Regional Stratigraphic Nomenclature
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Theory

Injection affects the physical properties of the rock such as Bulk
modulus and density(Gassman, 1951):

KDry
[1— f“‘“} K: Bulk modulus
% J ¢ : Porosity




Effect of gas saturation in velocity
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Fluid substitution results

Basal Belly

*Density_1 *Fowave 1 *Sowvave_1
s gice loon G GHOD s SO0 *Dersity_1 *Poyvave *Sowvave_1
Density_2 P-wwave_2 S-wwave_2 15 g!’cc 1000 mis G000 S00 mis 3000
15 aice 1000 mis BOOD 500 mis 3000 T T T T 1T T 1
- : - : L : - T+Dim) _
from Density_2 P-wyawe_2 S-weave_2d
= = . surface 15 gice 1000  més 6000 500 mis 3000
o -
3 3 = 3 5
- = 3 =] =
E - fi 490 _3 =
= = = = ] —
%T‘ Basal Belly River = b
= T i i
y { il
— 4 i
= { ‘
3 { {
—— e
e 510 2= =
e i L e
L < =
= g3 =20 ‘_% ;
River  —2 v T LeaPark 1
- X
ELeaParln = = 530 i
3 = = s +
S = i & o
= . E |
;E F
¥ z
3 {
g‘- ‘h-
{ -
i i ]
| i
- =
. F=
1 -
i3
T “ e 1
Density P-wave velocity S-wave Velocity



SSSSSSSSSSSSSSSS
Gaz Saturation
Thickness

Synthetlc Seismograms and CO2 saturation

0% 50% 100% €02 saturation

50

290

EO0

g10

EZ0

B30

0% 50% 100% CO2 saturation




P-wave Velocity Change
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Detectability
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AVO : P-P Synthetic(100% CO?2 saturation)
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AVO : P-S Synthetic(Baseline)
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AVO : P-S Synthetic(100% CO2 saturation)
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QUEST project
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Red Willow

Regional Stratigraphic Nomenclature

Quest
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Baseline Data
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Conclusion

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

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

AVO could be investigated for detectability
analysis.
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