
� � � � � � �� ��	 
� � � � 
� �� � �
� � � �� � � �� � � � � �
�� �� � �� �� � � ��� �� � ��� � �� � � 
� ��� � � ��� �� � � �� �

�� ��� � �� � � � �� �� 
� ��� � � � � � ��
� � � ��� � 
�� � ��� � � ��� 
�� �  ! �� 
� " �

�� �� 
� � ��� � � 
�� � � �� 
� � � � �� � �
� � � � �! � 
�� � �� #� ��� 
� ��� 
�� � � 
� " �� � 
�! �� 
� " � �� ��� �  � � � �$� � 
" �

�� 	 ��� 
� � � � �� %& ' �( � � � ) ) '

Stefan Bachu, Alberta Research Council
and

Mehran Pooladi-Darvish and Huifang Hong, Fekete Associates Inc.



� � � �� ��� 	 � 
�� �� 
 
� � � �� 	 � � � 	 �� �� � �

 � �� � � � �� � �� �� � � ��	 �� � ��� 	 �� � � �� ��� 	 �

�	 �� � 	 � � �
* � � �� �" � � �+
� � , �� 
� � " � �� ��� 
� � � � �� " �- � 

� ��� ��� � 
�� � � � � �. � 
� � � � ��� � �

� � � � � � �� 
�� �� � ��
� � � � ��- � � �
� � � � � � �+� �- � � � �� � 
��� � �

* 	 
� � � � 
� �+� �
� � � �+� � � � � �� � � 
� / � � �
�� ��� ��� ��- � �� � � � � �+� �� ��� ��� �
� � � � ���� 
� �. � � � 
� ��� � � ���
� ��� � � � � � � � � �� � � ��� � � �
� � � �� � � � +� ��� � �
� 
� / �� � �� 
�
� " � 
� �� 
� �� " � � � �

* 0 � 

��� +�� " �� � � � " � �� � � � � � �+� �- � �� 
��
� � 1�� " �� � �� �
� � � 
��� ��� � +&1� 
� �
�� � � � 
� �� 
� �� ���� � ��� �� � �� � �" � � ��� �� � � �� � � � �. - � 

�
� � � �
� � �� � � �� � �� �
" � � �� � � �� � �� 
�� 
��� ��� �� � ��� �



Location and Status of 
Acid Gas Injection 

Operations in Canada



� � � � ��� 	 �� ��� � ��� � � �
� � � �� 
 � �
�� � � 
� ��	 ��� � �

� � � � � �� 
�
� �� � 	 � �� � � � �! " !

 



Structure at the Top of the Keg River Fm.
and Zama Member around Zama X2X Oil Pool 
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Relationship between Porosity and 
Permeability in the Zama X2X and Adjacent 
Reefs and the Underlying Upper Keg River 
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Permeability Distribution 
used in Numerical Simulations 

 



Initial Oil Distribution in the Zama Reefal Oil 
Pools around Zama X2X 
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Production History in the Zama X2X and 
Adjacent Pools 

Zama X2X Pool Cumulative Zama X2X, YY, P9P and Muskeg BBB Pools



History of Acid Gas Injection in the X2X and 
G2G Pools, and Water Disposal in the YY Pool 

0

20

40

60

80

100

120

140

160

Jan-95 Jul-95 Jan-96 Jul-96 Jan-97 Jul-97 Jan-98 Jul-98

Date (Year)

A
ve

ra
g

e 
In

je
ct

io
n

 R
at

e 
(E

3m
3/

d
ay

)

0

20

40

60

80

100

120

140

160

Jan-06 Jul-06 Jan-07 Jul-07 Jan-08

Date (Year)

A
ve

ra
g

e 
In

je
ct

io
n

 R
at

e 
(E

3m
3/

d
ay

)

0

100

200

300

400

500

600

1970 1975 1980 1985 1990 1995

Date (Year)

W
at

er
 In

je
ct

io
n

 R
at

e 
(m

3/
d

ay
)

Zama X2X

Zama G2G

Zama YY

 

YY  
Pool

X2X 
Pool

G2G 
Pool

Lower Keg 
River Aquifer



Pressure History 
in the Zama X2X, G2G, YY, P9P 

and Muskeg BBB Pools 
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Variation with Pressure of Formation Volume 
Factor and Viscosity of Oil and Gas in Zama Pools 
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Relative Permeability 
of Water-Oil and Gas-Oil 

used in Numerical Simulations
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History Match of Pressure, Gas Production 
and Water Cut in the Zama X2X Pool 

 Field History Match
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Fluid Saturations in the Zama X2X, G2G, YY, P9P 
and Muskeg BBB at the End of History Matching 
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