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Borden Ladner Gervais LLP 
Lawyers  Patent & Trade-mark Agents 

1000 Canterra Tower 
400 Third Avenue S.W. 

Calgary, Alberta, Canada  T2P 4H2 
tel.: (403) 232-9500   fax.: (403) 266-1395 

www.bl

 
gcanada.com 

January 8, 2007 
Randall W. Block, Q.C. 
direct tel.: (403) 232-9572 

e-mail: rblock@blgcanada.com 
file no:  400080-000069 

Alberta Energy and Utilities Board 
640 - 5 Avenue SW 
Calgary, Alberta 
T2P 3G4 
 
Attention:  Ms. Giuseppa Bentivegna, Board Counsel 
 
Dear Ms. Bentivegna: 
 
Re: EUB Application Nos. 1394112, 1409180 and 1481725 

Cold Lake Oil Sands Area - Clearwater Deposit 
 
Enclosed herewith for filing are five copies of Husky’s report entitled “Impact of Gas Cap 
Depletion on Bitumen Recovery in Cold Lake Clearwater Formation” containing the 
results of Husky’s modeling, as well as one external hard drive containing the input and 
complete output data for the 2D modeling and the input and interim results for the 3D 
modeling.  Husky is continuing its modeling and will provide final results shortly upon 
completion of its 3D models. 
 
Please return the hard drive to this office once you have had the opportunity to copy the 
data from it.  Husky’s final 3D modeling results (once complete) will be uploaded onto the 
hard drive and the hard drive will then be returned to you. 
 
 
Yours truly, 
 
BORDEN LADNER GERVAIS LLP 

RANDALL W. BLOCK 
 
/encl. 
 
cc: Mr. Don Davies, McCarthy Tetrault  
 Mr. Patrick J. McGovern, Thackray Burgess 

Ms. Susan C. Stark, Imperial Oil Resources 
 Ms. Susan Anderson, Husky Oil Operations Ltd. 

B o r d e n  L a d n e r  G e r v a i s  L L P  i s  a n  O n t a r i o  L i m i t e d  L i a b i l i t y  P a r t n e r s h i p  
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Imperial Oil Resources Limited (Boone, 2006) for the D36 HWCSS pilot at Cold Lake.  This 
confirms that the reservoir geological and other input data are reasonable.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14: Comparison of steam conformance zones from HWCSS at the D36 pad in 

Cold Lake (Boone, 2006) and depletion chamber (implied from oil saturation 
and shown in cross-section) obtained from simulation.  Colour scale is the oil 
saturation.   

 

Interwell 
Spacing ~ 100 m

End of Cycle 1 

End of Cycle 2 

End of Cycle 3 

Simulation 

D36 Seismic Interpretation 

Interwell 
Spacing ~ 100 m



 18

Conclusions 
 
 

1. A detailed generic geological model representative of the Clearwater Formation in the 
Caribou area has been constructed.  

 
2. The geological model was converted to a reservoir simulation model which has been 

used to numerically simulate the HSAGD and HWCSS processes in 2D and 3D. 
 

3. 2D results have shown that: 
 

a. The pressure depletion observed in the field can also be duplicated in the 
numerical simulation model. 

b. The adjacent gas cap depressurization spreads throughout the whole reservoir 
resulting in a loss of solution gas from the bitumen phase thus increasing the 
bitumen viscosity.  

c. In HSAGD, the produced oil rates as well as volumes are lower for the 
majority of the project life, and cSOR’s are higher in the case of a depleted 
gas cap as compared to the undepleted case. Lower oil volumes result in lower 
revenues and higher SOR’s result in higher operating costs. Consequently, the 
economics of the project becomes degraded if the adjacent gas cap is depleted. 

d. In HWCSS, the produced oil rates as well as volumes in the depleted gas cap 
case throughout the life of the project are less than those obtained from the 
undepleted case. The resulting cSOR’s are also higher in the depleted gas cap 
case compared to the undepleted case. Consequently, the economics of the 
project becomes degraded if the gas cap is depleted. 

e. The current model is not optimized with respect to well spacing. Larger well 
spacing would be desirable as it reduces the initial capital costs of the project. 
The observed negative effect of adjacent gas cap depletion is expected to be 
more pronounced with larger well spacing.  

f. Based on the results above, the value of the resource becomes downgraded 
due to poorer economics.  

 
4. The trends observed in the interim 3D results confirm the 2D observations stated 

above. 
 

5. The simulations show that the solution gas evolves from the bitumen as the gas cap 
pressure is depleted and this depletion spreads to the reservoir. It has also been shown 
that the gas pools in the area will recover more gas than volumetrically available. The 
additional gas produced from these gas pools is the solution gas evolved as a result of 
pressure depletion. The absence of this solution gas from the bitumen removes its 
value as fuel for steam generation during the course of thermal recovery operations. 
Therefore, the value of the resource is degraded once again because of adjacent gas 
cap pressure depletion.  

 
Husky has already dealt with reservoir issues by planning to exploit this reservoir through a 
state of the art technology, HSAGD. However, the adjacent gas cap depletion introduces 
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added risks which eventually may end up sterilizing the resource. Therefore, the production 
of gas from the adjacent gas caps must be stopped immediately.  
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Appendix 
 
 
HWCSS Cyclic Steam Information 
 

Cycle Cycle Start Nominal Steam 
Volume, m3 

1 2008/07/01 46,500 
2 2008/12/01 93,000 
3 2009/07/01 138,000 
4 2010/04/01 184,500 
5 2011/03/01 229,500 
6 2012/04/01 321,000 
7 2013/08/01 364,500 
8 2015/03/01 367,500 
9 2016/11/01 456,000 

 
For HSAGD models, only the first seven cycles are completed.  For HWCSS models, all nine 
cycles are completed.   
 


