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I. Introduction and Summary of the Position of Nexen Canada Ltd.  

As set forth in its February 23, 2003 submission, Nexen Canada Ltd (“Nexen”) is the holder of 

significant bitumen interests in the Athabasca Oil Sands Area, including bitumen interests at 

Jackfish (part of Leismer) and at Long Lake. 

Nexen has reviewed the submissions filed with the Alberta Energy and Utilities Board (the 

“EUB”), focussing its review on Jackfish and Long Lake.  Nexen has not addressed the entirety 

of the submissions in this proceeding, but only those that may impact Nexen’s current bitumen 

interests.  By so limiting its Reply submissions, Nexen is expressly not agreeing with any of the 

submissions filed by gas producers that challenge the recommendations of the SSG.  In 

addition, the EUB has directed that the “scope of the hearing will be limited to assessing 

whether gas is associated with potentially recoverable bitumen” and therefore Nexen has not 

addressed those submissions that exceed the pre-hearing direction. 

In this Reply submission, Nexen addresses 27 wells, all of which were recommended for shut-in 

by the SSG in its January 26, 2004 submission.  These wells, in Nexen’s submission, present 

an unacceptable risk to bitumen recovery.  With respect to these wells, Nexen supports the 

conclusions of the SSG set forth in its January 26, 2004 submission for the reasons set forth 

herein. 

In summary, Nexen submits that the recommendations of the SSG set forth in its January 26, 

2004 submission be adopted by the EUB, and the following wells shut in on the basis that gas is 

associated with viable bitumen:   

Long Lake 

(i) Paramount Energy Operating Corp. 

• 100/5-7-84-6W4 

• 100/12-14-84-6W4 

• 100/3-18-84-6W4 

• 100/6-1-84-7W4 

• 100/6-12-84-7W4 

• 100/10-24-84-7W4 
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• 100/3-13-84-7W4 

(ii) Canadian Natural Resources Limited 

• 100/6-9-84-6W4 

• 100/5-10-84-6W4 

Leismer/Jackfish 

(i) Paramount Energy Operating Corp. 

• 100/3-9-78-8W4 

• 100/10-12-78-8W4 

• 100/3-14-78-8W4 

• 100/5-15-78-8W4 

• 100/2-16-78-8W4 

• 100/2-17-78-8W4 

• 100/15-20-78-8W4 

• 100/10-21-78-8W4 

• 100/12-22-78-8W4 

• 100/11-23-78-8W4 

• 100/11-26-78-8W4 

• 100/9-27-78-8W4 

• 100/6-28-78-8W4 

• 100/8-29-78-8W4 

• 100/9-34-78-8W4 

• 100/11-36-78-8W4 

(ii) BP Canada Energy Company 

• 100/10-16-77-8W4/2 

• 100/12-21-77-8W4/0 
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II. Reply To Submission of Paramount Energy Operating Corp. 

Long Lake Pools 

(i) Long Lake:  Resdeln McMurray RR Pool  

The Regional Geologic Study (the “RGS”) and SSG set forth that the Resdeln McMurray RR 

Pool consists of gas in the McMurray A1 Sequence in 3 wells:  Paramount 100/3-13-84-7W4, 

Paramount 100/6-1-84-7W4, and Paramount 100/10-24-84-7W4.  Nexen concurs that all 3 wells 

are in a common pool, and are associated with viable bitumen and therefore must be shut in, in 

accordance with the recommendations of the SSG.  

Paramount does not agree that the Resdeln McMurray RR Pool is associated with viable 

bitumen, due to the interpreted presence of the McMurray A2 mudstone below the perforated 

intervals, and therefore that wells in this pool should be allowed to continue to produce. (see 

Paramount Submission, Resdeln McMurray RR Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that all 3 wells are in a 

common McMurray gas pool that is associated with viable bitumen.  Paramount has seemingly 

misinterpreted the basal portion of the McMurray A1 Sequence in the 100/10-24, 100/3-13 and 

100/6-12 wells as the McMurray A2 mudstone, and then further, miscorrelated the A1 Sequence 

in those wells with the RGS’s interpreted McMurray A2 mudstone in the 100/6-1-84-7W4 well.  

Thus, mistakenly, Paramount infers a continuous McMurray A2 mudstone throughout the 

Resdeln McMurray RR Pool.  Nexen agrees with the RGS and SSG interpretation that the 

McMurray A2 mudstone is not present throughout the subject pool (Phase III, SSG Tops and 

Markers Spreadsheet), and that the McMurray A1 interval does not constitute a vertical barrier 

within the McMurray section.  McMurray channel gas is associated with potentially producible 

bitumen within the Resdeln McMurray RR Pool, and the SSG correctly recommends that this 

pool should be shut in. 

(ii) Long Lake:  Resdeln McMurray J Pool 

The RGS and SSG set forth that the Resdeln McMurray J Pool consist of gas occurrences in 

the Wabiskaw D Valley Fill and the McMurray Channel within the Paramount 100/12-14-84-6W4 
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well.  Nexen concurs that this gas is associated with viable bitumen and therefore must be shut 

in, in accordance with the recommendations of the SSG.  

Paramount disputes that the Resdeln McMurray J Pool is associated with viable bitumen, due to 

its interpretation of the McMurray A2 mudstone below the perforated interval, and therefore that 

this pool should be allowed to continue to produce. (see Paramount Submission, Resdeln 

McMurray J Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that this McMurray gas is 

associated with viable bitumen.  Similar to its interpretation of the Resdeln RR Pool (above), 

Paramount has mistakenly interpreted the basal portion of the McMurray A1 interval in the 

100/12-14 well as the McMurray A2 mudstone, and thus infers separation of gas above the 

miscorrelated zone from bitumen below it.  Nexen agrees with the RGS and SSG interpretation 

of the McMurray A1 interval, as demonstrated in the Resdeln RR Pool discussion, and submits 

that McMurray gas in the 100/12-14-84-6W4 well McMurray J Pool is associated with potentially 

producible bitumen, and that the SSG correctly recommends that this pool should be shut in. 

(iii) Long Lake:  Resdeln McMurray U/D-012 Pool 

The RGS and SSG set forth that the Resdeln McMurray U/D-012 Pool consists of gas in the 

Wabiskaw C sand in the Paramount 100/5-7-84-6W4 well.  Nexen concurs that this gas is 

associated with viable bitumen and therefore must be shut in, in accordance with the 

recommendations of the SSG.  

Paramount disputes that the Resdeln McMurray U/D-012 Pool is associated with viable 

bitumen, due to its interpretation of less than 10m of bitumen and McMurray A2 mudstone at 

this well (see Paramount Submission, Resdeln McMurray U/D-012 Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that this McMurray gas is 

associated with viable bitumen.  Similar to its interpretation of the Resdeln RR Pool (above), 

Paramount has mistakenly interpreted the basal portion of the McMurray A1 interval in the 

100/5-7 well as the McMurray A2 mudstone, and thus infers separation of gas above the 

miscorrelated zone from bitumen below it.  Nexen agrees with the RGS and SSG interpretation 

of the McMurray A1 interval, as demonstrated in the Resdeln RR Pool discussion, and submits 
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that Wabiskaw C gas in the 100/5-7-84-6W4 well McMurray U/D-012 Pool is associated with 

potentially producible bitumen, and that the SSG correctly recommends that this pool should be 

shut in. 

(iv) Long Lake:  Resdeln McMurray A Pool  

The RGS and SSG set forth that the Resdeln McMurray A Pool consists of gas in the Wabiskaw 

D Valley Fill, McMurray A1 Sequence, and McMurray Channel in 4 wells:  Paramount 100/6-6-

84-6W4, Paramount 100/5-7-84-6W4, Paramount 100/3-13-84-7W4, and Paramount 100/3-18-

84-6W4.  Nexen concurs that all 4 wells are in a common pool, and are associated with viable 

bitumen and therefore must be shut in, in accordance with the recommendations of the SSG.  

Due to Paramount’s use of “PET bitumen net pay parameters”, which minimizes bitumen 

thickness, Paramount does not agree that the Resdeln McMurray A Pool is associated with 

viable bitumen.  Paramount argues that wells in this pool should be allowed to continue to 

produce (see Paramount Submission, Resdeln McMurray A Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that all 4 wells are in a 

common McMurray gas pool that is associated with viable bitumen.  Paramount’s use of 

“commercial” bitumen cutoffs has correctly been rejected by the Board.  The Board stated in the 

Leismer-Chard Decision (EUB Decision 2003-23) at page 12 that:  

The Board does not accept the view…that commercial criteria 
should be applied at the stage when a bitumen resource is being 
prospected and delineated.  To do so could result in a significant  
bitumen resource being inappropriately designated as unworthy of 
protection prior to being properly assessed.  This is particularly 
true given the relatively low drilling density over most of the 
Chard-Leismer area. 

The same low drilling density occurs in the vicinity of the Resdeln McMurray A Pool as in the 

Chard-Leismer area and it is clear that Paramount’s use of commercial bitumen pay parameters 

is inappropriate. 

In the result, Nexen submits that the SSG recommendations to shut in Resdeln McMurray A 

Pool due to its association with viable bitumen should be implemented by the EUB.  
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(v) Long Lake:  Resdeln McMurray U/D-061 Pool  

The RGS and SSG set forth that the Resdeln McMurray U/D-061 Pool consists of gas in the 

McMurray Channel in the Paramount 100/3-13-84-7W4 well.  Nexen concurs that this gas is 

associated with viable bitumen and therefore must be shut in, in accordance with the 

recommendations of the SSG.  

Paramount disputes that the Resdeln McMurray U/D-061 Pool is associated with viable 

bitumen, and therefore that this pool should be allowed to continue to produce. (see Paramount 

Submission, Resdeln McMurray U/D-061 Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that the Resdeln McMurray 

U/D-061 gas Pool is in direct vertical communication with bitumen within the 100/3-13 well and 

must be shut in.  The reason for Paramount’s disagreement is not stated.  It can only be 

supposed that Paramount has used its “commercial bitumen cutoffs” to artificially segregate the 

McMurray channel bitumen column into discrete units, to then claim that an individual unit has 

less than 10m of bitumen within it.  This approach has been soundly rejected by the Board, (see 

reference above, Resdeln McMurray A Pool discussion).  McMurray channel gas is clearly 

associated with potentially producible bitumen within the Resdeln McMurray U/D-061 Pool, and 

the SSG correctly recommends that this pool should be shut in. 

(vi) Long Lake:  Resdeln McMurray PP and U/D-060 Pools 

The RGS and SSG set forth that the Resdeln McMurray PP and U/D-060 Pools consist of two 

gas occurrences in the McMurray Channel within the Paramount 100/3-18-84-6W4 well.  Nexen 

concurs that this gas is associated with viable bitumen and therefore must be shut in, in 

accordance with the recommendations of the SSG.  

Paramount disputes that the Resdeln McMurray PP and U/D-060 Pools are associated with 

viable bitumen, and therefore that these zones should be allowed to continue to produce. (see 

Paramount Submission, Resdeln McMurray PP Pool, and Resdeln McMurray U/D-060 Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that the Resdeln McMurray 

PP and U/D-060 gas pools are in direct vertical communication with bitumen within the 100/3-18 

well and must be shut in.  The reason for Paramount’s disagreement appears again to be the 
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application of Paramount’s “commercial bitumen cutoffs”, as in the McMurray U/D-061 Pool 

discussion above.  McMurray channel gas is clearly associated with potentially producible 

bitumen within the Resdeln McMurray PP and U/D-060 Pools, and the SSG correctly 

recommends that this gas should be shut in. 

(vii) Long Lake:  Resdeln McMurray JJ and U/D-073 Pools 

The RGS and SSG set forth that the Resdeln McMurray JJ and U/D-073 Pools consist of gas 

occurrences in the McMurray B1 Sequence and the McMurray Channel, respectively, within the 

Paramount 100/6-12-84-7W4 well.  Nexen concurs that this gas is associated with viable 

bitumen and therefore must be shut in, in accordance with the recommendations of the SSG.  

Paramount disputes that the Resdeln McMurray JJ and U/D-073 Pools are associated with 

viable bitumen, and therefore that these zones should be allowed to continue to produce (see 

Paramount Submission, Resdeln McMurray JJ Pool, and Resdeln McMurray U/D-073 Pool). 

Nexen concurs with the RGS and the recommendations of the SSG that the Resdeln McMurray 

JJ and U/D-073 gas Pools are in direct vertical communication with bitumen within the 100/6-12 

well and must be shut in.  Again, the reason for Paramount’s disagreement appears to be the 

application of Paramount’s “commercial bitumen cutoffs”, as in the preceding discussions.  

McMurray gas is clearly associated with potentially producible bitumen within the Resdeln 

McMurray JJ and U/D-073 Pools, and the SSG correctly recommends that this gas should be 

shut in. 

Jackfish (Leismer) Pools 

(i) Jackfish: Leismer Wabiskaw-McMurray A, McMurray Z2Z and 
McMurray A3A Pools 

The RGS and SSG set forth that the Leismer Wabiskaw-McMurray A, McMurray Z2Z and 

McMurray A3A Pools are associated with potentially recoverable bitumen.  Nexen concurs with 

the SSG’s analysis and its recommendation that wells in these pools and communicating pools 

be shut in.  
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Paramount disagrees with the distribution of the Leismer Wabiskaw-McMurray A and Z2Z 

Pools, based primarily on its interpretation of pressure data.  However, Paramount’s discussion 

of its interpretation of pressures (see Paramount Submission, Leismer Wabiskaw-McMurray A 

Pool) sets forth fundamental misunderstandings of the geology and hydrogeology of the 

Wabiskaw-McMurray Formation.  For example, Paramount states in its February 23, 2004 

submission: 

There are a number of wells within the EUB-defined Leismer 
Wabiskaw-McMurray A Pool boundary with virgin pressure 
measurements on isolated intervals.  If the McM channels, McM A 
sands and Wabiskaw C sands are all in communication with each 
other, isolated virgin pressure measurements should all be the 
same (corrected to Datum). 

This statement is incorrect.  Paramount continues to ignore the well-established finding that true 

virgin pressures in the Wabiskaw-Upper McMurray aquifer, and indeed within all aquifer zones 

in the Cretaceous section in the Athabasca Oil Sands Area, fall upon mappable gradients.  The 

variations in virgin pressure that form these gradients reflect surface topography, as well as 

areas of hydrogeologic recharge into and discharge from the aquifer.  Within the Wabiskaw-

Upper McMurray aquifer, or in any other of the Cretaceous aquifers, the absolute value of virgin 

pressure at any well location depends on the well’s position on the virgin pressure gradient for 

that aquifer.   

In Paramount’s analysis, the assumption is made that the first measured pressures it lists for the 

Leismer wells in Table 2 are virgin pressures, that is, not depleted by offsetting production.  In 

areas such as Leismer-Chard, where vertical and lateral communication is widespread and 

where significant pressure depletion has occurred, first measured pressures cannot be 

assumed to be virgin pressures, without comparison to the pressure values established at those 

locations by mapping of the virgin pressure gradient.  Paramount appears to have chosen wells 

on which pressure surveys were done prior to production of the zone, but has provided no 

evidence to support its conclusion that the cited pressures are actually virgin pressures. 

Paramount notes variation in what it has assumed are virgin pressures over “different 

stratigaphic intervals”, and “within common stratigraphic intervals” (Paramount Submission, 

Leismer Wabiskaw-McMurray A Pool, Table 2), and incorrectly assumes that:  
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These pressures clearly indicate that the wells within the Leismer-
Wabiskaw-McMurray A Pool are not all in communication. 

Further, Paramount erroneously asserts that pressure measurements resulting from one hour 

shut-in periods should be accepted as reliable and meaningful data towards establishing pool 

boundaries (Paramount Submission, Leismer Wabiskaw-McMurray A Pool, Proof of Sealing 

Shale in Central Area, page 17). 

Paramount draws the conclusion from its flawed pressure study that the Wabiskaw D Shale 

must be present across the southwest portion of the Leismer Wabiskaw-McMurray A Pool 

(Paramount Submission, Leismer Wabiskaw-McMurray A Pool, Figure 13, page 28), and that:  

While PET believes that there is significant evidence to prove the 
presence and sealing nature of the Wabiskaw D shale across the 
southwest portion of the subject EUB-defined Pool, it can difficult 
to interpret the Wabiskaw D shale where it rests directly on mud.  
That being said, it is worthy of note that there are no wells in the 
Southern Region of the subject EUB-defined Pool which do not 
have at least 0.5 m of mudstone separating the Wabiskaw C sand 
from the first underlying McMurray Channel sand and in several 
many (sic) cases there are several meters of mudstone present.  
Any argument that suggests that where a Wabiskaw D Valley Fill 
facies is interpreted there could be sand at the top of the section 
rather than a regionally sealing shale facies is simply contrived.  
There is significant evidence to suggest that no such case exists 
in the Southern Region. (see cross sections) 

In drawing this conclusion, Paramount has evidently ignored geology and core evidence, and 

relied solely on its interpretation of pressure data.  Nexen presents core evidence within this 

submission that supports the interpretation by the RGS and SSG that the Wabiskaw D Shale is 

absent within the southern part of the Leismer McMurray A Pool (see Figures 1 through 5).  

Core photos showing the Wabiskaw C-McMurray contact in cored Leismer wells demonstrate 

the lack of an effective barrier between the Wabiskaw C and the McMurray, as described below:  

TABLE 1 

Figure Well  Description of  
Wabiskaw C – McMurray Contact: 

Reference to  
Leismer-Chard Hearing:  

1 100/11-2-77-8W4 Sand-on-sand Exhibit No. 970 

2 1AA/10-11-77-8W4 7 cm of shale Exhibit No. 972 

3 1AA/10-11-78-8W4 Sand-on-sand Exhibit No. 971 

4, 5 1AA/12-14-79-8W4 12 cm of interlaminated sand and shale Exhibit No. 973 and 974 
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In the absence of an effective barrier between the Wabiskaw C sand and the underlying 

McMurray gas zones, they are in vertical communication.   

Finally, Paramount asserts that there is no potentially recoverable bitumen within the southern 

portion of the Leismer Wabiskaw-McMurray A Pool.  Again, Paramount has arrived at this 

conclusion by applying commercial bitumen cutoffs (while making reference to “Industry 

mapping parameters”) and then further suggests that bitumen rights are unleased in the area for 

this reason.  The Board has soundly rejected the application of commercial bitumen criteria to 

the Chard-Leismer area, and also the notion that unleased bitumen is unworthy of protection.  

III. Reply To Submission of Canadian Natural Resources Limited 

(i) Long Lake:  Newby Wabiskaw T Pool  

The RGS and SSG set forth that the Newby Wabiskaw T Pool consists of 6 wells: CNRL 10-20-

84-6W4, CNRL 10-21-84-6W4, CNRL 9-17-84-6W4, CNRL 7-16-84-6W4, CNRL 6-9-84-6W4, 

and CNRL 5-10-84-6W4.  Nexen concurs that all 6 wells are in a common pool, and are 

associated with viable bitumen and therefore must be shut in, in accordance with the 

recommendations of the SSG.  

CNRL does not appear to challenge that the Newby Wabiskaw T Pool is associated with viable 

bitumen and that certain wells in this pool must be shut in.  CNRL asserts that two of the wells in 

the pool (the 100/6-9-84-6 and 100/5-10-84-6 wells) are in an isolated Wabiskaw Pool and 

therefore should be allowed to continue to produce. (see CNRL Submission, page 5) 

Nexen concurs with the RGS and the recommendations of the SSG that all 6 wells are in a 

common Wabiskaw C Pool that is associated with viable bitumen.  All wells contain Wabiskaw C 

gas and McMurray gas (Channel and A1), and sometimes Wabiskaw D Valley Fill gas.  

Apparently, CNRL is not opposed to the shut in of McMurray gas, nor of Wabiskaw D Valley Fill 

gas.  In relation to Wabiskaw C gas, CNRL’s reliance on pressure as the sole method by which 

pooling should be determined, is flawed.   

CNRL relies on the pressure difference measured in the Wabiskaw C zone between the 100/6-

9-84-6 and 100/5-10-84-6 wells and the other wells in Wabiskaw T Pool, to suggest that the 6-9 

and 5-10 wells are in a separate pool that is not associated with bitumen.  However, CNRL does 
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not acknowledge or explain how first measured  Wabiskaw pressures at the 6-9 and 5-10 wells 

can be depleted, yet in a separate two well pool, given that the Wabiskaw has not produced at 

these wells.  

The Wabiskaw C sand was not previously perforated at 6-9 and 5-10 wells prior to CNRL’s 

recent recompletions, and has not produced at either well.  The first measured pressures in the 

Wabiskaw C at 6-9 and 5-10, respectively, are reported by CNRL as 848 kPaa and 855 kPaa.  

The first measured pressures in the McMurray zones at 6-9 and 5-10 were as follows:  

Well: Perforated Zone  First Measured 
Pressure (kPaa): 

Date of First Measured Pressure: 

100/5-10-84-6W4 McMurray Channel 971 December 15, 1995 

100/6-9-84-6W4 Wabiskaw D VF, 
McMurray A1 and 

Channel 

1035 January 24, 1996 

Logically, undepleted pressures in the Wabiskaw C sand at the 6-9 and 5-10 wells should at 

least approximate the pre-production pressures measured in the McMurray which directly 

underlies the Wabiskaw (given that the midpoint of perforations in the Wabiskaw C sand is no 

more than 7m above the midpoint of perforations in the McMurray zones in these wells, and 

using a gas gradient of 0.03 kPaa/m) .  However, by comparison, the Wabiskaw C first 

measured pressures at 6-9 and 5-10 wells show over 100 kPa of depletion.   

It should also be noted that the Wabiskaw C was perforated and produced at both the 100/9-17-

84-6W4 and 100/10-21-84-6W4 wells, where the gross perforated interval spans from the top of 

the Wabiskaw C gas interval down into the underlying McMurray gas zone.  This observation 

provides one possible source for the depletion observed in the Wabiskaw C at 6-9 and 5-10.  

Another possible source for the depletion is from McMurray production, due to the questionable 

effectiveness in this area of the Wabiskaw D shale as a seal between the Wabiskaw C and 

underlying gas and bitumen, as described in detail in Nexen’s February 23rd submission.  In 

either case, the Wabiskaw C zones in the 6-9 and 5-10 wells show depleted pressures, and 

thus they are within the region of influence of wells that were already producing from the Newby 

Wabiskaw T Pool. 
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In the result, Nexen submits that the conclusions set forth in the RGS are correct, and the 

SSG’s recommendations for the Newby Wabiskaw T Pool should be implemented by the EUB. 

(ii) Long Lake: Newby Wabiskaw-McMurray H Pool and Newby 
Wabiskaw-McMurray G Pool 

The SSG has recommended that gas production in the Newby Wabiskaw-McMurray H Pool be 

shut in.  Nexen concurs.  As part of its submission that gas production at the Newby Wabiskaw 

McMurray H Pool be allowed, CNRL raises by analogy the recommendations of the SSG in 

relation to the Newby Wabiskaw McMurray G Pool.  Nexen previously addressed the 100/13-27-

084-06W4/00 as part of its February 23, 2004 submission and this well is part of the Newby 

Wabiskaw McMurray G Pool.  The Wabiskaw McMurray is a complex and highly variable zone 

and conclusions of “less than 10m of bitumen” cannot be drawn from sparse drilling data.   

Consistent with the approach of the SSG in relation to the Newby Wabiskaw McMurray H Pool, 

gas production from the Newby Wabiskaw McMurray G Pool should also be shut in. 

The Newby Wabiskaw-McMurray H Pool consists of CNRL gaswells in: 12-7-83-4W4, 15-18-83-

4W4, 2-19-83-4W4, 13-19-83-4W4, 15-13-83-5W4, 15-14-83-5W4, 02/15-14-83-5W4, 15-15-83-

5W4, 14-20-83-5W4, 8-20-83-5W4, 14-22-83-5W4, 5-24-83-5W4, 12-25-83-5W4, 5-28-83-5W4, 

11-32-83-5W4, 13-33-83-5W4, 9-35-83-5W4, 12-5-84-5W4.  The RGS sets forth a common 

pool, and the SSG recommends that all wells in this pool be shut in as the gas wells are 

associated with potentially recoverable bitumen.  CNRL asserts that 100/14-20-83-5W4 is the 

only well in the pool where the SSG interprets bitumen, and since the bitumen thickness is less 

than 10m, the pool should not be shut in. 

In doing so, CNRL seems to discount that the SSG’s mapped “less than 10m bitumen” edge 

falls within the same section as the 14-20 well (EUB Report 2003-A, Figures 73 and 87), 

indicating the possibility that greater than 10m of bitumen may be discovered by further drilling.  

In its analysis, CNRL appears to ignore the complex depositional history, hydrocarbon migration 

history and structural history of the Wabiskaw-McMurray in the Athabasca Oil Sands area, 

despite that this history has been documented.  The RGS has now shed light on the 

depositional history of the Wabiskaw-McMurray.  The subsequent hydrocarbon migration and 

structural histories that combined to yield the present day distribution of bitumen, gas and water 

are similarly complex.  The end result is that the present-day bitumen edge is irregular and 
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unpredictable, particularly as sampled by gas well drilling density.  The presence of less than 

10m of bitumen in a well does not mean that there cannot be more than 10m of bitumen within 

the same section, depending on the factors present in that particular well.  The thickness of 

bitumen in any well within the bitumen zero-edge is a function of a combination of factors 

including sand thickness and distribution, the original structure at the time of hydrocarbon 

migration, and any subsequent structuring, all of which combine to result in unpredictable and 

extremely variable bitumen thicknesses in wells near the bitumen edge, and indeed elsewhere 

in the McMurray.   

Nexen agrees that the 14-20-83-5W4 well contains less than 10m of bitumen, but points out that 

the adjacent well contains more than 10m of bitumen, in an area of roughly one well-per-section 

spacing.  The well Homestead et al Cowpar 10-19-83-5W4 is 1568m from 14-20, and contains 

approximately 23m of bitumen (from 946 feet to 1020 feet on logs) in the basal sand-filled 

portion of what appears to be a fining-up stacked channel section (Figure 6).  Between the base 

of the gas pool at approximately +266m elevation, and the bitumen-water contact at +223.9m 

(1020 feet), is a total of 42m of accommodation space for sand deposition and possible bitumen 

saturation (Figure 6).  The difference in the bitumen/water contact elevation from 14-20 at 

+247.5m as compared to that in 10-19 at +224m shows the effect of salt solution-related, post-

hydrocarbon-migration structuring on a contact that was horizontal at the time of oil 

emplacement (Reference,  Ranger, M. and Gingras, M., “Field Guide and Overview: Athabasca 

Oil Sands”, pages 54-8, and 63-66). 

Another nearby example that demonstrates the irregularity of the McMurray zero-bitumen edge 

is in Section 8-83-5W4M.  Here, the Gulf Resdeln 10-8-83-5W4 well contains less than 10m of 

bitumen, while the Para et al Newby 12-8-83-5W4M well, 942m away within the same section, 

contains 54m of bitumen (Figure 7).   In this case, the extreme variability in bitumen thickness is 

due to a combination of salt-solution structuring and depositional environment.  The variability in 

the McMurray Formation has always been one of the main points of argument in the gas-

bitumen issue, with gas producers consistently using well-to-well variation to attempt to show 

non-association of gas from bitumen, and to discredit the bitumen resource, particularly in 

sparsely drilled areas.  

The edge of potentially economic bitumen cannot be accurately defined on the basis of one-

well-per-section gas well drilling.  The SSG is correct in recommending that gas be shut in when 
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it is in contact with less than 10m of bitumen, as it has done at the Newby Wabiskaw-McMurray 

H Pool, since the bitumen in such a well is in all likelihood unpredictably and irregularly in 

reservoir continuity with potentially economic bitumen.    

As set forth in its February 23, 2004 submission, Nexen objects to approval of gas production 

from the 100/13-27-084-06W4/0 well.  The 13-27 well lies within the Newby Wabiskaw-

McMurray G Pool.  Within its discussion of the Newby Wabiskaw-McMurray H Pool, CNRL cites 

the SSG’s recommendation on the Wabiskaw-McMurray G Pool.  The SSG has recommended 

that the McMurray A1 and McMurray Channel gas zones be allowed to produce at 100/13-27, 

while the Wabiskaw C gas would be shut in.  Nexen agrees with the recommendation on 

Wabiskaw C gas but disagrees that McMurray gas should be allowed to produce, as detailed in 

its February 23, 2004 submission to the Phase 3 Interim Proceeding.  Nexen’s reasoning is the 

same as pointed out above for the Newby Wabiskaw-McMurray H Pool:  While the 13-27 well 

contains less 10m of bitumen, the likelihood is that greater than 10m of bitumen occurs 

elsewhere in the section or in the nearby area, in reservoir communication with the 13-27 

bitumen, as shown on the SSG’s Case 1 map (EUB Report 2003-A, Figure 87).  

As part of this study, Nexen noted that the EUB SSG mapping appears to contain errors in the 

position of the bitumen edge in this area.  Both the 100/12-14-84-6W4 and 100/13-26-84-6W4 

wells contain bitumen (Figure 8), and should be mapped within the “0-10m bitumen” area, yet 

both are shown as being in the “zero-bitumen” area.  A suggested correction to the bitumen 

edge map (Figure 9) would place both the “less-than-10m-bitumen line” and the bitumen zero-

edge line farther to the east in Township 84, Range 6W4M.   

In the result, Nexen submits that if a consistent methodology is applied to both the Newby 

Wabiskaw-McMurray H Pool and the Newby Wabiskaw-McMurray G Pool, both of these pools 

are potentially associated with viable bitumen and should be shut in. 
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IV. Reply to Submission of BP Canada Energy Company 

(i) Jackfish (Leismer):  Leismer-Wabiskaw McMurray D Pool 

BP disagrees with the SSG designation of the Leismer-Wabiskaw McMurray D Pool.  BP 

suggests that the 100/10-16-77-8W4, 100/12-21-77-8W4/2, are in separate pools, and not in 

communication with the 100/7-14-77-8W4 well and the eastern portion of the Wabiskaw-

McMurray D Pool which overlies the McMurray channel trend bitumen.  BP asserts therefore 

that the 100/10-16 and 100/12-21 wells are not in association with viable bitumen.  BP’s  

interpretation is made on the basis of differences in measured pressure between the three 

wells.  BP concludes that the Wabiskaw C sand in the 100/10-16 and 100/12-21 wells should 

therefore be allowed to produce. 

Nexen is in agreement with the SSG designation of the Leismer-Wabiskaw McMurray D Pool, 

and further, submits on the basis of this review, that the McMurray GG Pool that occurs in the 

100/10-16-77-8W4 and 100/12-21-77-8W4 wells should also be shut in.   

In suggesting that the 100/12-21-77-8W4 well should be mapped in a separate pool, BP 

appears to ignore the fact that the 100/12-21 well has never produced, and yet has experienced 

considerable depletion.  The SSG cites a pressure at the 100/12-21 well of 1487 kPaa 

measured on December 14, 1997.  Nexen testimony from the Leismer-Chard hearing 

established that the virgin pressure in the Leismer/Jackfish area was in the range of 2050 to 

2100 kPaa, and that the natural variation in virgin pressure across the area described a 

pressure gradient (Nexen Evidence in Chief, Leismer-Chard Hearing).  This determination of 

virgin pressure was not challenged, and in fact was supported in BP and Devon ID 99-1 gas 

applications (Nexen Evidence in Chief, Leismer-Chard Hearing).  More than 500 kPa of 

pressure depletion has occurred in the 12-21-77-8W4, and it is clearly in communication with a 

producing pool.   

The alternate pooling that BP suggests in its February 23 rd submission does not explain the 

depletion at 100/12-21.  BP proposes that the 100/12-21 well should be mapped in a pool with 

the 102/10-28-77-8W4 well, seeming to ignore the fact that the 102/10-28-77-8W4 has not been 

perforated in and has never produced from the Wabiskaw-McMurray zone either, and thus 

cannot be responsible for the depleted initial pressure at 100/12-21.   
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Likewise, the first reported pressure at the 100/10-16-77-8W4 well is also depleted (Nexen 

Direct Evidence).  It should be noted that Guide 40, Section 3.2 requires that an initial pressure 

be measured within 3 months of the commencement of production, but this requirement was 

apparently not met in either the 100/10-16-77-8W4 well or the 100/7-14-77-8W4 well:  

Well:  Production Start Date: First Measured 
Pressure: 

Date of first measured 
pressure: 

100/10-16-77-8W4 February, 1995 898 kPaa December, 1997 

100/7-14-77-8W4 November, 1998 825 kPaa November, 2003 

100/12-21-77-8W4 Never produced. 1487 kPaa December, 1997 

As stated in Guide 40, Section 3.2:  

An accurate initial pressure is probably the most important 
pressure taken in a well. It determines the initial pool pressure in 
exploratory wells, it helps delineate pools in development wells, 
and it can show drainage and recovery efficiency in infill wells.  
Without this pressure, subsequent pressures may be of limited 
value. 

BP’s use of pressure primarily to attempt to explain pooling in the Wabiskaw-McMurray is 

erroneous, particularly given the limited quality of the available data.  In summary, BP does not 

present a credible alternative to the pooling suggested by the SSG. 

The SSG’s interpretation that the 100/12-21-77-8W4, 100/10-16-77-8W4, and 100/7-14-77-8W4 

Wabiskaw-McMurray zones are in communication via the Leismer Wabiskaw-McMurray D Pool 

makes sense stratigraphically and structurally, and further, provides a reasonable explanation 

for the pressure observations in these wells.   

The pressure differences that BP interprets as evidence of pool isolation between the wells, 

may be more logically interpreted as the result of pressure drawdown due to gas production at 

the 100/10-16-77-8W4 well, and later at the 100/12-21-77-8W4 well, transmitted through time, 

distance and varying permeabilities within the Wabiskaw-McMurray gas zone. 

Nexen agrees with the SSG’s recommendation to shut in the Leismer-Wabiskaw McMurray D 

Pool.  Nexen, however, notes at this time an apparent error in the SSG’s recommendation to 

allow production from the McMurray GG Pool that occurs in the 100/10-16-77-8W4 and 100/12-
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21-77-8W4 wells.  Nexen submits that the McMurray GG Pool must also be shut in, as there is 

no effective seal between the Wabiskaw C sand and the McMurray in this area.  

Nexen notes that the RGS mapping for this area does not appear to recognize the existence of 

any barrier between the Wabiskaw C and the McMurray.  For example, the Wabiskaw D Shale 

is not mapped in the subject wells (AEUB Report 2003-A, Figure 30).  The lack of an effective 

barrier between the Wabiskaw C and the McMurray is demonstrated by core photos from 

nearby wells, as described in Table 1 and shown in Figures 1 through 5. 

In the absence of an effective barrier between the Wabiskaw C sand and the underlying 

McMurray gas zones, they are in vertical communication.  By producing the McMurray gas, the 

overlying Wabiskaw gas is also being depleted, since there is no effective seal between them.  

The SSG has recommended that the Leismer Wabiskaw-McMurray D Pool be shut in, but this 

recommendation is ineffective unless the McMurray GG Pool is also shut in.  In order to arrest 

pressure depletion in the eastern portion of the Leismer Wabiskaw-McMurray D Pool where the 

gas pool overlies potentially recoverable bitumen, Nexen recommends that the McMurray GG 

Pool must also be shut in.  

V. Summary and Disposition Sought 

Nexen continues to seek the relief sought in its February 23, 2004 submission.  In addition, 

Nexen requests that the SSG recommendations as detailed herein be implemented by the EUB, 

and the McMurray GG Pool be shut in by the EUB. 

This Submission was prepared on behalf of Nexen by Lori Skulski, Professional Geologist who, 

according to the Notice of Interim Hearing, will be available to speak to the Submission. 

All of which is respectfully submitted on behalf of Nexen Canada Ltd. this 3rd day of 
March, 2004. 

Original Signed 

 
Lori Skulski, P. Geol., P.Eng.  
Senior Staff Geologist 
Synthetic Oil Business Unit 
Nexen Canada Ltd. 


