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PREAMBLE 

 
This evidence has been prepared by or under the supervision of James Waterfield, 
Geologist and Terry Jocksch, VP Exploitation, whose qualifications are set out in their 
respective Curriculum Vitae. The purpose of this evidence is to respond to the May 9th 
submissions of the SSG and industry. 
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1.0 INTRODUCTION  
 

 
 This submission constitutes CNRL’s response to the submission filed by the SSG on May 

9th, 2005, for the Alberta Energy and Utilities Board (EUB) Bitumen Conservation Phase 
3 final hearing.   
 
 
2.0 Wabiskaw B Valley Fill Bitumen Cutoffs 
 
EUB Interim Directive (ID) 99-1 defines potentially recoverable bitumen as: 

 
“bitumen in oil sands that has a minimum thickness of 10 metres with a 
minimum bitumen saturation of 50 per cent. Consideration must also be given to 
the volume of the bitumen encountered, the geological depositional environment, 
the presence of associated water zones, and the available well control.” 
 

In decision 2003-045, the Board increased the thickness cut-off criteria to 15m in the Tar – Ells 
fields because the reservoir had a reduced potential for commercial development. This change 
was made at the request of the SSG. 
 
In this final hearing, CNRL seeks to have the cutoff for the Wabiskaw B Valley fill increased for 
the same reason, namely, the reduced potential for commercial development of that unit. Both 
CNRL and ISH have submitted compelling and conclusive evidence to clearly show the 
Wabiskaw B Valley fill to be inferior to both the McMurray at Kirby, and the Wabiskaw at Tar – 
Ells. 
 
In its May 9th rebuttal submission, the SSG rejects these arguments and recommends that the 10m 
cutoff continue to be applied. The evidence provided by the SSG to support that contention 
relates to the mineralogy of the Wabiskaw B Valley fill, and the nature of the cemented zones 
within that unit. In the following section, CNRL will demonstrate that the evidence provided by 
the SSG does not support any particular cutoff, and includes incorrect or unsupported 
conclusions. 
 
 
2.1 Wabiskaw B Valley Fill Mineralogy 
 
In support of the SSG's contention that the Board should continue to apply the 10m cutoff to the 
Wabiskaw B Valley fill at Kirby, the SSG carried out a literature review of its mineralogy. From 
this, the SSG drew 2 conclusions: 
 

1. The risks posed by steaming the immature and clay rich sands of the Wabiskaw B Valley 
fill are unfounded; and. 

 
2. That the Wabiskaw B Valley fill is mineralogically similar to sands that are currently 

undergoing steam injection/SAGD development.  
 

The first conclusion is clearly open to challenge. In its discussion the SSG mentions CNRL’s 
SAGD project operated in the Grand Rapids at Wolf Lake as evidence of the minimal impact 
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these mineralogies have on operations.  In response, we point out that this project consists of 3 
pads with a total of 20 well pairs, which represents a substantial proportion of the SAGD pairs in 
the Cold Lake region. Two pads of wells (12 pairs) have been in operation since 2001. These 12 
pairs of wells have been plagued with operational problems related to fines migration and or 
mineral dissolution – reprecipitation. These problems are so significant that the startup of a third 
pad of 8 pairs drilled in 2001 has only recently been attempted. CNRL believes this operation 
clearly demonstrates that the immature nature of the sands and the high clay content does have 
the potential to negatively impact SAGD. This risk cannot be dismissed. 
 
CNRL does not dispute the second conclusion. In its previous submissions, CNRL never claimed 
SAGD would be impossible in the Wabiskaw B Valley fill. Rather, CNRL has submitted that, 
like Tar – Ells, the Wabiskaw B Valley fill is a poorer resource, and the fact that it is a poorer 
resource should be reflected in the cutoffs applied.   

 
The fact that SAGD is not precluded in the Wabiskaw B Valley fill cannot be the basis for 
selecting a particular cutoff.  While the SSG submits that the 10m cutoff should be maintained, 
the SSG evidence pertaining to the mineralogy of the Wabiskaw B Valley fill does not show the 
10m cutoff to be more appropriate than the 20m cutoff proposed by CNRL. The material does 
not, in fact, make reference to any particular cutoff at all. 
 
 
2.2 Wabiskaw B Valley Fill Cemented Zones 

 
In its May 9th submission, the SSG submits that the cemented horizons of the Wabiskaw B Valley 
fill are discontinuous, cannot segregate or isolate the reservoir, and will not impact bitumen 
recovery. The SSG conclusions are based on an examination of core, six cross sections, and a 
literature review. CNRL believes that the SSG conclusions go well beyond what the data can 
support.  
 
The SSG’s contention that the cemented horizons are discontinuous is highly speculative. That 
contention is primarily based on the SSG’s attempt to determine the shape of concretions from 
the geometry of the edges recovered in core. The core photos submitted by the SSG clearly show 
that the cemented zones have irregular edges that can be vertical, horizontal, or any combination 
in between. These abrupt changes are clearly shown, even in the few inches sampled in core, and 
clearly show that projecting the geometry of the feature based on the small sample cut in core is 
an act of wishful thinking (Figure 1). Similarly, the appearance of central cores, mineralogical 
banding and radial fractures do not prove the final continuity of a cemented zone. Those features 
simply show that the cement nucleated as individual concretions. The photos cannot show if these 
concretions expanded and amalgamated to form a continuous sealing unit. CNRL believes that 
the few inches in width of core cannot predict the geometry of cemented zones. The photographic 
evidence simply shows that the cemented zones are impermeable, have irregular edges, and are 
substantially larger than the diameter of the core.   
 
Similarly, CNRL believes that the analogies from the literature cited in the Grand Rapids, 
Clearwater and McMurray are largely irrelevant. The nucleation of concretions is a chemically 
driven process which occurs at a microscopic scale. Rock mineralogy, grainsize, permeability, 
fluid chemistry, circulation rate, and a host of other factors control the initiation, progression and 
cessation of the cementation process. Slight variations of these factors are responsible for the fact 
that only a small proportion of the Wabiskaw B Valley fill is cemented. If one cannot specify 
exactly what characteristics control the process, it is impossible to judge the appropriateness of 
the analogy. Extrapolating from formations many miles distant with different ages, depositional 
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histories, burial histories, fluid migration pathways etc, clearly does not support the speculative 
conclusion of the SSG. All that can be derived from the meagre evidence submitted by the SSG, 
is that the development of concretions is common in the region. The core photos do not 
demonstrate whether the concretions did or did not amalgamate to form a barrier. Similarly, the 
conclusion that these concretions will not interfere with bitumen production is based on the 
assumption that the Wabiskaw B Valley fill contains few, discontinuous concretions like the 
Clearwater, Grand Rapids, and McMurray. If this assumption is incorrect, so is the conclusion.          
 
It is the contention of CNRL that until an outcrop of the unit is discovered, or a SAGD test is 
undertaken, the examination of logs is the only method for evaluating the continuity of these 
cemented units. The universal presence of these cemented streaks over broad areas clearly shows 
that they are widespread. The high degree of correlatability of the cemented zones along 
structural, stratigraphic and lithological datums cannot be a coincidence. The combination of 
these two features is very unlikely in the discontinuous model proposed by the SSG. A more 
logical and reasonable interpretation is that these cemented horizons are continuous over large 
areas. CNRL's arguments have been presented in previous ID-99-1 applications in this area, and 
were judged to be sufficiently compelling for permission to produce to be granted. The evidence 
before the Board in this proceeding is essentially unchanged, and CNRL believes the conclusion 
should also remain unchanged.  
 
CNRL also believes that this data does not address the appropriateness of the 10m cutoff 
advocated by the SSG. Like the conclusions from the mineralogy study, the evidence related to 
the cemented zones in the Wabiskaw does not support any particular cutoff. 
 
 
2.3 Conclusion 
 
In the previous sections, CNRL has shown  the conclusion that the immature and clay rich sands 
of the Wabiskaw B Valley fill are not a risk to bitumen recovery is wrong. CNRL has also 
demonstrated that the reasoning behind the examination of the cemented zone is flawed, and the 
conclusions unsupported. CNRL believes that if the data is viewed objectively, the Board will 
find, as it did in past ID-99-1 rulings, that the cemented zones are continuous, and do segregate 
the reservoir. 
 
CNRL also notes that the evidence presented by the SSG is silent on the issue of a bitumen 
thickness cutoff for the Wabiskaw B Valley fill. With no evidence to substantiate its request, the 
Board must reject the SSG’s recommendation to continue to use a 10m cutoff. CNRL submits 
that the broad array of evidence clearly demonstrates the Wabiskaw B Valley fill is an inferior 
resource, and that the change to a 20m cutoff is appropriate. 
 
 
3.0 Bitumen Assessment of the Wabiskaw B Valley Fill  
 
 
In its February 14th submission, CNRL showed that the methodology used to evaluate the 
bitumen resource of the Wabiskaw B Valley fill was both biased and flawed. CNRL 
documented in detail the potential sources of the error, and demonstrated with real data 
that these flaws do, in fact, generate incorrect and overstated bitumen thicknesses. 
. 
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In addressing CNRL’s contention, the SSG continues to insist that the use of the 6 wt % 
cutoff is correct. It maintains this position despite the fact that the Board-stipulated cutoff 
issued in ID-99-1 was 50% saturation. Further, the SSG fails to address the problem the 
Board recognized in Decision 2003-045: 

 
“this calculation has the potential to overstate the volume of potentially 
recoverable bitumen in both the Wabiskaw and the McMurray.”(Pg.5) 
 

In summary, the SSG does not provide a compelling explanation for the inaccurate and 
consistently overstated bitumen thickness values. CNRL, in its February 14th submission,  
showed in detail why the particular nature of the Wabiskaw B Valley fill at Kirby leads to 
overstatement of bitumen pay. CNRL also demonstrated with numerous examples that 
this overstatement is real. CNRL believes this data is compelling, and must be reflected 
in the Board decision.  
 
 
4.0 Gas Pooling and Vertical Association in the Kirby Area 
 
CNRL continues to believe that the pooling submitted in its May 9 rebuttal is correct, and 
makes this rebuttal submission on the basis of that material. 
   
 
4.1 Kirby Upper Mannville O3O Pool 
 
As stated in CNRL’s May 9 submission, the O3O pool was examined in detail at the 
interim hearing and ruled to be non-associated. The SSG provides no evidence that 
demonstrates an error in that decision. The Board must reject the SSG’s request for an 
arbitrary reversal, and must instead confirm its previous finding. 
 
 
4.2 Kirby Upper Mannville J Pool 
 
CNRL, ISH and the SSG are all in agreement with the removal of 11-25-73-8W4 from 
this pool. CNRL also agrees that this pool is entirely underlain by regional sealing 
mudstones. CNRL continues to assert that for the reasons detailed in its previous 
submissions, the bitumen cutoff must be increased to 20m in the Wabiskaw B Valley fill. 
The data submitted by CNRL shows that no well in this pool exceeds 15m of bitumen 
pay in the Wabiskaw B Valley fill, and, therefore, there is no case for association. The 
Board should, therefore, allow this pool to produce. 
 
 
4.3 Kirby Upper Mannville U2U Pool 
 
CNRL’s May 9th submission demonstrated that no well in the pool exceeds 15m of 
Bitumen pay in the Wabiskaw B Valley Fill. This is well below the proposed 20m cutoff 
the data indicates is appropriate. 
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CNRL disagrees with the SSG’s conclusion that the pool is associated with potentially 
recoverable bitumen in the McMurray. CNRL’s pooling includes the 9-34-73-8W4 in the 
U2U pool. The SSG contends this well contains no isolation of the Wabiskaw B Valley 
fill from the McMurray. The SSG provides core photos from this well which it claims 
shows the Wabiskaw D Valley fill resting directly on the McMurray Channel sediments. 
CNRL examined this evidence and concluded that the key interval was not recovered by 
this core. 
 
In the core photo submitted by the SSG (Figure 2), the uppermost mud dominated 
McMurray Channel deposit is located approximately 50 cm below the base of the sands 
labeled as Wabiskaw D Valley fill. On the logs for this well, Figure 3, the distance 
between the last McMurray Channel Mud (493m Kb) and the base of the Wabiskaw B 
Valley fill (490.4m Kb) is 2.7m. This means that more than 2m of the interval is missing. 
CNRL believes that much of the material missing must be the regional mudstone as the 
material recovered is certainly insufficient to have generated the strong shale response 
shown on the log (490.4-491.4m Kb, high gamma ray, neutron density separation, SP 
suppression, low resistivity). From this evidence, it is clear that the core cannot be used to 
evaluate the presence of the sealing shale. The logs remain the only basis on which this 
question can be evaluated. In its February 14th submission, CNRL showed that the log 
evidence clearly demonstrates the existence of the regional sealing shale; and this is still 
true. CNRL’s previous submissions also documented the top water in the Wabiskaw D 
Valley fill trapped below the Wabiskaw C (Figure 15, May 9 submission). This further 
demonstrates the isolation in this well. 
 
CNRL’s submissions have shown that the entire U2U pool is underlain by regional 
McMurray shales with the exception of two sections, 5 & 6-74-8W4. In these two 
sections the combination of multiple secondary barriers (Wabiskaw C sand, cemented 
streaks) combined with the lack of bitumen in the McMurray demonstrates that no 
potentially recoverable bitumen is at risk. CNRL submits this pool should be allowed to 
produce. 
  
 
4.4 Kirby Upper Mannville V2V pool 
 
The SSG has requested that the 7-36-73-8W4 well be placed in the V2V pool. CNRL 
disagrees.  CNRL agrees with the ISH submission that the fluid contact data demonstrates 
this well cannot be part of the V2V pool. The placement of this well into the revised B4B 
pool creates no contact issues, and fits with the pressure data. CNRL also contends that 
none of the wells in this pool approach the proposed 20m cutoff . 
 
The SSG presents core photos from 4 wells which it claims demonstrates that the 
Wabiskaw C cannot be a seal. In these photographs the Wabiskaw C is described as 
highly bioturbated sand and mud. To prevent communication between gas and bitumen, 
the Wabiskaw C need only provide sufficient isolation such that a steam chamber 
operating in the underlying Wabiskaw D Valley fill would not penetrate vertically to the 
overlying gas over the operating life of the well pair (7 - 10 years). In order for a steam 
chamber to grow, the bitumen must not only be heated, but it must also flow under 
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gravity drainage away from the chamber margin to allow the steam to propagate further. 
CNRL contends that although the Wabiskaw C is bioturbated in some areas, any 
continuous vertical paths, if they exist, would be sufficiently tortuous to prevent upward 
stream chamber growth over the life the operation. Thus, even where direct proof (top 
gas/water trapped below it) is lacking, the sealing capacity of the Wabiskaw C is assured 
 
CNRL believes that the core photo submitted by the SSG for 1-11-75-9W4 (Figure 4) 
proves that this type of Wabiskaw C does act as a seal. The SSG describes the 0.5m thick 
Wabiskaw C in the 1-11-75-9W4 as highly bioturbated (May 9th submission, Pg 4). The 
core photo shows the Wabiskaw D Valley fill immediately underlying the Wabiskaw C to 
be only lightly stained. This corresponds with the Wabiskaw D top water identified from 
logs in the ISH submission of Feb 14th (Pg. 8). This example clearly demonstrates that the 
bioturbated Wabiskaw C cannot simply be dismissed as a seal. CNRL believes that the 
thick, regionally mappable mud depicted in the SSG photos, combined with the areally 
extensive cemented intervals of the Wabiskaw B Valley fill are more than sufficient to 
isolate the gas from the Wabiskaw from any potential contact with an underlying steam 
chamber. CNRL believes the material presented above, combined with its previous 
submissions, demonstrate that the Kirby Upper Mannville V2V pool should be allowed to 
produce. 
 
 
4.5 Kirby Upper Mannville II Pool 
 
This pool contains 4 wells, 3 of which are underlain by regional McMurray shales. The 
4th well 10-2-75-9W4 is uncored. ISH contends that the sealing Wabiskaw C mudstone is 
present in 10-2-75-9W4. The nearest offsetting well is 1-11-75-9W4 which is cored, and 
which contains the regional Wabiskaw C. As described in the previous section, the 
Wabiskaw C in 1-11 acts as a seal for a top water zone in the underlying Wabiskaw D 
Valley fill. CNRL agrees with ISH that this evidence shows the Wabiskaw B gas is 
isolated from the underlying McMurray bitumen. CNRL believes this pool should be 
allowed to produce.   

 
 

4.6 Kirby 3-21-074-07W4 
 
SSG has submitted that the initial pressure taken on 3-21-074-07W4 well had an error 
due to double accounting of atmospheric pressure.  After conducting a thorough review 
of the pressure data submission from 1994, CNRL agrees that there seem to be some 
reporting error in the EUB database for the static gradient taken on February 13, 1994.  
However CNRL disagrees that the corrected pressure of 1934 kPaa (as per SSG response 
submission on May 9, 2005) is evidence of the depletion by Kirby Upper Mannville I 
pool.   
 
CNRL makes this argument based on the fact that this pressure was not yet fully built up 
when the initial static gradient test was run on February 13, 1994.  As shown on Page 20 
of the pressure data analysis report done by Opsco ’92 Industries Ltd, (Figure 5) the 
surface pressure measurements showed a significant increase in pressure from 1883 kPaa 
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(using 93 kPa for atmospheric pressure) to 1941 kPaa within 9 hours (based on time 
difference between time of first gradient and last recorded surface pressure) after the first 
static gradient test was done.  In fact this observation shows that the surface pressure had 
climbed up higher than the recorded bottom-hole pressure within this 9 hour period. 
 
The final static gradient test done on February 26, 1994 showed that the pressure had 
increased to 1959.3 kPaa after the flow and build up test.  This again indicates that the 
well had not fully built up when the initial tests were done. Therefore, recording of a 
slightly lower reservoir pressure as compared to the expected virgin pressures were not 
caused by the depletion from Upper Mannville I pool but were due to the combination of 
insufficient time for build up, extreme weather conditions (reports indicate multiple 
gauges failed due to weather conditions) and possible errors in the calibration of the 
gauges.    
 
Also, CNRL also does not agree with the SSG that the 3-21well is in the same top water 
zone as 12-16-74-7W4. The gas water contact in 12-16 (255.5m asl) is 7m higher than 
that of 3-21 (248.5m asl.). These wells clearly cannot be in the same pool.  
   
Given the evidence above, CNRL maintains that 3-21 well is a single well pool and is not 
associated with Upper Mannville I pool. 
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Figure 1 
Irregular Surfaces of Cemented Zones 

(From SSG rebuttal submission May 9 2005)  
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Figure 2 
(Modified from SSG rebuttal submission May 9 2005)                                     
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Figure 3 
(Modified from SSG rebuttal submission May 9 2005)                                     
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Figure 4 
 (Modified from SSG rebuttal submission May 9 2005)                                     
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Figure 5 
Pressure Data Analysis Report  

3-21-74-7W4
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Figure 5 (continued) 
Pressure Data Analysis Report  

3-21-74-7W4 
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Figure 5 (continued) 
Pressure Data Analysis Report  

3-21-74-7W4 
 


