ALBERTA ENERGY AND UTILITIES BOARD

PROCEEDING NO. 1347905
BITUMEN CONSERVATION REQUIREMENTS
ATHABASCA WABISKAW-MCMURRAY
PHASE 3 FINAL PROCEEDING

REPLY EVIDENCE OF CANADIAN NATURAL RESOURCESLIMITED
response to the Submissions of February 14, 2005, regar ding the production
status of gaswellsin Athabasca Wabiskaw-McMurray

May 9, 2005
Contact for Canadian Natural Resources Limited Parties Served
Patrick McGovern
Thackray Burgess Alberta Energy and Utilities Boar d
1900, 736 - 6th Avenue S.W. Ernie Smith, Resources Applications
Calgary, Alberta T2P 3T7 8th Floor

640 — 5 Avenue SW

Telephone: (403) 531-4728 Calgary Alberta T2P 3G4
Fax: (403) 531-4720
E-mail: pmcgovern@thackrayburgess.com Staff Submission Group

J.P. Mousseau, SSG Counsel
Alberta Energy and Utilities Board
640 — 5 Avenue SW

Calgary Alberta T2P 3G4

Interested Parties



CONTENTS
PREAMBLE

1.0 INTRODUCTION

2.0 KIRBY AREA
2.1 SSG Submission
2.1.1 Introduction
2.1.2 Kirby Upper Mannville O30 Pool
2.1.3 Kirby Upper Mannville | Pool
2.1.4 Conclusions
2.2 ISH Submission
2.2.1 Introduction
2.2.2 Wabiskaw B Valley Fill Resource
2.2.2 Measurement of Net Pay
2.2.3 Wabiskaw C Sand
2.2.4 Kirby Upper Mannville Pooling Revisions
2.2.5 Assessment of Association By Pool
2.2.5.1 Introduction
2.2.5.2 Kirby Upper Mannville J Pool
2.2.5.3 Kirby Upper Mannville U2U-Gas Pool
2.2.5.4 Kirby Upper Mannville V2V Pool
2.2.6 Conclusions

3.0 CHARD AND HARDY AREAS

3.1 Introduction

3.2 Petro Canada Submission
3.2.1 Introduction
3.2.2 Conventional Pressure Data Evidence
3.2.3 Piezometer Data Cases
3.2.4 Geologic Arguments
3.2.5 Conclusion

3.3 Nexen and SSG
3.3.1 Introduction
3.3.2 Historical Approach
3.3.3 Uncertainty in Thickness Determination froor€
3.3.4 Other Core Evidence
3.3.5 Wabiskaw D Shale Thickness from Logs and Core
3.3.6 Wells requested for shut in by Nexen
3.3.7 Wells requested shut in by the SSG
3.3.8 Conclusion

4.0 DUNCAN, LEISMER, THORNBURY AREA

5.0 CONCLUSIONS

\l@@m

10
10
11

13
13
13

14
15

15

16
17
18
20
22

23
23
25
27
27
28
29
30

30

31



LIST OF FIGURES

Figure 1. Isopach Wabiskaw C Sand Map

Figure 2. Wabiskaw B Valley Fill Proposed Pooling
Figure 3. Kirby Structural Section 9-34 to 7-3
Figure 4. Kirby Structural Section 9-34 to 6-35
Figure 5. CNRL Revised B4B Pool Pressure Plot
Figure 6 CNRL Revised B4B Pool Pressure Data
Figure 7 CNRL Revised B4B Pool Production Plot
Figure 8. CNRL revised U2U Pool Pressure Plot
Figure 9. CNRL revised U2U Pool Pressure Data

Figure 10.
Figure 11.

CNRL revised U2U Pool Production Plot
RGS Bitumen Evaluation Data for Propd3edl|

Figure 12RGS Bitumen Evaluation Data for Proposed Pool

Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.

Kirby Stratigraphic Section 5-31 to 7{885S)

Kirby Stratigraphic Section 5-31 to 7{88\NRL)

Top Gas, Proof of Wabiskaw C Seal CapaolU Pool.
Top Water, Proof of Wabiskaw C Seal CapaU2U Pool
Excerpt Net McMurray Channel Bitumen R&ap from RGS

Figure 18RGS Bitumen Evaluation Data for Proposed Pool

Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.

10-01-074-08w4 Core Analysis Data
Wabiskaw/McMurray logs for 10-01-74-8W4

Chard Structural Section 11-33 to 12-35

Modified Pressure Plot 10-26-81-7W4

CNRL Modified Piezometer Plot for 10-19-7W4
Piezometer Pressure Plot 10-14-79-7W4

Piezometer Pressure Plot 9-24-80-7W4

Wab D shale Presence / Absence Compaiiiexen vs. SSG)
Wab D shale Measured Core Thickness @dsgn (Nexen vs. SSG)
Lost Core in SSG Study

Excerpt from SSG Appendix 1, ContesteI$\& Intervals



PREAMBLE

This evidence has been prepared by or under thengspn of James Waterfield,
Geologist and Terry Jocksch, VP Exploitation, whagsalifications are set out in their
respective Curriculum Vitae. The purpose of thiglemce is to respond to the February
14 submissions of the SSG and industry.



1.0INTRODUCTION

On February 14, 2005 the Staff Submission Groupg3)S&d other parties applied for
changes to the current production status of galswelAthabasca Wabiskaw-McMurray.
CNRL is making this submission to comment on armiteertain of those submissions.
In order to accommodate the variety of areas besgonded to, we have arranged this
rebuttal by area and submission. For each area,LOMR present its position on the
issue raised by each applicant, and then set oRLGNarguments pertaining to the wells
in dispute.

In the Kirby area, submissions were made by CNBH,land the SSG. The differences
in these submissions primarily involve gas in thaebigkaw B Valley fill. CNRL and ISH
submit that the poor reservoir quality of the zatwuld be recognized and that the
bitumen pay cutoff must be increased to 20m. Using cutoff and the geology of the
area, ISH and CNRL will demonstrate that the Uggannville J, U2U and V2V and I
pools are not associated with bitumen, and shoeldallowed to produce. The SSG
request that the Upper Mannville O30 pool be shyt but provides no data to
demonstrate the Board'’s interim ruling on this pwek in error. Similarly the SSG seeks
to have 3-21-74-7W4 pooled into the | pool and shuAgain, the SSG fails to provide
any new evidence to show that the Boards interitimgumade after hearing extensive
argument on this issue, is in error. CNRL therefubmits that these requests must be
denied.

Petro Canada applies to have the Board shut inll8 aeChard. One of these 9 wells is
part of the regional Chard Wabiskaw McMurray A padbnsequently, a shut in of that
well will have a much larger impact than is statetlRL notes that none of the evidence
presented by Petro Canada directly relates to #is Wetro Canada seeks to have shut
in. The pressure arguments presented by Petro @amesl incorrect or, at least,
inconclusive. Much of the material referred to trB Canada has been presented to and
considered by the Board in previous hearings. Bbard did not find such information
compelling at that time and accordingly, CNRL sutsnii should not be persuasive at
this time. Similarly, the geologic arguments preésdrhere are general in nature, have
been presented to and considered by the Board adiqus hearings and were not
persuasive. Accordingly, they should not be peilgeas this proceeding. Finally,
CNRL's analysis clearly demonstrates that the degaented does not support a reversal
of the Boards previous rulings on the producti@tus of these wells.

Nexen and the SSG seek to have the Wabiskaw D sdraleved from consideration as a
sealing unit. A decision by this Board that the l8ahw D Shale is not an effective seal
will impact a large number of wells and reversevies Board decisions to not shut in

particular pools because of the presence of theidkaly D Shale. CNRL demonstrates
that the two studies are subjective, inconsistemi @ontradictory, and thus are

insufficient to support such a finding. The pasagtice of examining the nature of this

shale on a pool by pool basis remains the onlyorestde and logical approach. CNRL

demonstrates that when such a pool by pool evaluasi conducted, the evidence does
not support changing the production status of telksvas requested.



2.0KIRBY AREA
2.1 SSG Submission
2.1.1 Introduction

The SSG's February %4submission seeks to change this Board's previalisgs
involving two pools in the Kirby region: the Kirbypper Mannville O30 pool, and the
Kirby Upper Mannville | pool. In both instancesetBSG relies on the same argument of
association that was relied on at the interim Imgaand was rejected by the Board. The
SSG fails to provide any new information to demmpatst that the Board's interim
decision was in error. CNRL, therefore, submitg thare is no justification for changing
the previous decision of the Board as both theessund supporting data are the same as
was presented at the previous hearing.

2.1.2 Kirby Upper Mannville O30 Pool

At the interim hearing, this pool was recommendwadshut in by the SSG on the basis of
Case 3 association. The SSG argued that a seeljmneal shale was not present in 16-5-
74-9W4 and 12-9-74-9W4. CNRL argued that the RG$pimy was in error, and that
the shale in question existed in those wells. Tloar8, after reviewing all of the
evidence, ruled that this pool be allowed to praduc

The SSG's latest submission relies on the samenaagu The SSG simply disagrees
with the previous rulings. The SSG does not prowadg new evidence to show that the
interim decision (Decision 2004-045) was in err@NRL, therefore, submits that the
SSG’s request has no merit, and must be rejectedseguently, there is no new
evidence to justify a reversal of the Board's prasiruling and this pool must retain its
current production status.

2.1.3 Kirby Upper Mannville! Pool

The second pool on which the SSG seeks to challdmgénterim ruling is the Kirby
Upper Mannville | Pool. The SSG again applies taehthe 3-21-74-7W4, operated by
CNRL, placed in the | pool. In the interim hearitige SSG placed 3-21-74-7W4 into the
| pool, and recommended it be shut in. CNRL themmainstrated that this well is a single
well pool which is isolated from bitumen, and whigiould be allowed to produce. The
pooling of this well was argued extensively on Hasis of pressure data, fluid contacts,
and geology. After hearing and considering sucliment, the Board ruled that this well
was not a part of the | pool, and should be allotesproduce.

The current SSG submission argues that the 3-2lLhasla gas water contact similar to
those of 12-36-74-7W4, 7-1-75-7W4, and 11-5-75-6WHde SSG further states that the
initial pressure of this well was depleted, and thech depletion supports its view. These



arguments were made in great detail at the intéearing where CNRL, on the basis of
fluid contacts, demonstrated that the 3-21 wasimdact part of the | pool. It is also
important to point out that using common fluid @it to pool wells more than 3, 4 and
6 miles from 3-21 greatly exceeds the pooling datef the RGS:

» Gas was present in the same stratigraphic interva
» Gas/water interfaces were within 1 m.
» Wellswere in adjacent sections.

(RGS Pg.75)

At the interim hearing, CNRL also demonstrated thatrecorded initial pressure at 3-21
was not depleted. Once again, the SSG requestaraeho the previous ruling simply
because it disagrees with that ruling, but failptovide any new evidence to show that
the previous ruling is incorrect. Accordingly, tBeard again has no justification to alter
its previous ruling and the request of the SSG nagstin be rejected. The production
status of 3-21-74-7W4 must be left unchanged.

2.1.4 Conclusions

The SSG applies to have the production status e@fGBO pool, and the 3-21-74-7W4
determined at the interim hearing overturned bis f@ provide any new evidence to
justify its position. Accordingly, CNRL submitsahthe Board must deny the SSG's
request.

2.2 1 SH Submission
2.2.1 Introduction

CNRL, ISH Energy Ltd, and the SSG have all madersskions concerning wells in the
Kirby area. CNRL and ISH apply to change the préidacstatus of a number of pools in
this area on the basis of two arguments that wetelinectly made or addressed at the
interim hearing. The primary argument in supporthe change in production status is
that the ID-99-1 cutoffs are inappropriate for iMabiskaw B Valley fill. Both CNRL
and ISH have submitted evidence which proves théi¥Kaw B Valley fill bitumen
resource is inferior. Both CNRL and ISH also retyTar — Ells as a precedent where, on
the basis of the evidence showing the quality at tiesource, the Board increased the
cutoff to 15m.

The second argument in this area is that the WabiskR Sand is a regional seal. In the
Kirby area the basal interval of this unit is aioeglly mappable mud which isolates the
overlying Wabiskaw B Valley fill from the underlygnMcMurray section. ISH Energy
provides compelling evidence that this mud is,adotfa seal, and this seal must also be
considered when determining whether bitumen isgoeiation with gas.



In the following sections CNRL will briefly commemwh the evidence of ISH regarding
these key points. CNRL will then discuss the sutggkesepooling of wells by ISH, and

outline some further modifications to the propogewling based on the data. Finally,
CNRL will summarize its view of the data presenéed on what the production status of
several pools should be.

2.2.2 Wabiskaw B Valley Fill Resource

The production status of pools has been determamethe basis of whether gas is in
association with potentially recoverable bitumehisTin turn rests on the definition of

what is commercially recoverable bitumen. The ahitiut-off for potentially recoverable

bitumen was 10m of thickness and 50% saturatiaihenWabiskaw — McMurray strata.

In decision 2004-045, the Board ruled that wheee ¢hidence shows the potential for
commercial projects may be reduced due to the @atiuthe reservoir, the 10m thickness
criteria should be increased. This was the cas&aat- Ells where the cutoff was

increased to 15m.

In its February 14 submission CNRL argued that Board was incorrect when it
concluded that:

“Wabiskaw sands in southern portions of the studagKirby Field):
may be valley fill in nature and are thus more &amio the McMurray in
their depositional setting{Decision 2004-045, Pg. 5).

CNRL submitted that the Wabiskaw B Valley fill sanare fundamentally different from

the McMurray, and that these differences resultthe Wabiskaw resource being
significantly poorer than the McMurray. CNRL pretshdata which demonstrates the
depositional differences between the McMurray andbidkaw. CNRL has also

presented the petrological analysis carried oUABRSTRA that further highlights the

differences in the two formations. Thirdly, CNRLedscore analysis data to conclusively
show the differences between the two formationsalli, CNRL showed that these

differences would dramatically reduce the perforoeaof SAGD.

In the ISH Energy submission of Feb 14, a similanatusion was reached concerning
the resource quality of the Wabiskaw B Valley fibH Energy finds that the Wabiskaw
B (in stark contrast to the fluvial estuarine Mcivay) is a sharp based shoreline
succession deposited in a fully marine environmerithis is confirmed through a

comprehensive core study. ISH notes an absensedihentary structures indicative of
high energy (upper) flow regime, which would be ested in a marginal fluvial estuary.

Trough cross bedding, IHS, tidal bundles and paimadd couplets; all abundant in

McMurray sediments, were absent in the WabiskawABso, wave formed ripples were

found to be the most common sedimentary structuféss lack of similarity between the

two reservoirs demonstrates that these formatioese wot deposited in the same
environment.



Ichnological examination of the core by ISH Enesgyports their conclusion:

“Cruziana, in particular Rhizocorallium, Terebelbn Zoophycos and
Asterosoma, in addition to Bergaueria from the Bkot association
indicate fully open marine depositiorffSH submission Feb 14, Pg 36)

McMurray ichnology, or that of estuarine depositentain mostly monotypic
assemblages, often of cylindrichnus associated Mighdeposited in a variable brackish
to fresh water environment. While a fluvial esyuanay at times display salinities
similar to open marine conditions, the constaniality creates an entirely different
depositional assemblage from a marine system. @teptesented by ISH proves that the
Wabiskaw is clearly not similar to the McMurraydepositional setting.

CNRL demonstrated through core analysis and th&k WbAOSTRA (Report #10) that

the Wabiskaw B Valley fill is a significantly poareesource than the McMurray at
Kirby. The ISH submission demonstrated that thsouvece is also inferior to that of the
Wabiskaw at Tar — Ells. Petrographic studies regablty ISH reveal that the Wabiskaw
in the Kirby area is composed of a consistentlgrfigrain size with higher volumes of
kaolinite cement when compared to the Wabiskawh&rrhorth. ISH also reports that
diagenetic clays within the Wabiskaw B are resgaedior reducing effective porosity in

the reservoir by 30 — 40%.

CNRL submitted theoretical SAGD performance caltofes for the Wabiskaw B which
show that the low saturations combined with lowernmeability in a thin reservoir
greatly impede the effectiveness of the procesenkat 15m, the performance of SAGD
in the Wabiskaw is poorer than in 10m of McMurragervoir. These calculations do not
however take into account many of the other demialefeatures of the Wabiskaw B
Valley fill. Both ISH and the AOSTRA reports idefiyticlays susceptible to migration or
swelling when exposed to fresh water (steam) inpBtgh ISH and CNRL recognize
cemented intervals in the Wabiskaw B which areadlgriextensive, and have a high
potential to interfere with SAGD operation. ISH e®tthat the Wabiskaw B consists of
more than 50% mudstones in the area of the UppenMie Il pool. These mudstones
are thin, however they are laterally continuoug] amuld pose a serious challenge to
thermal extraction methods. These features combindthe Wabiskaw B’s coarsening
up pattern, which places the wells in the pooresenvoir, result in a very problematic
resource. If all these additional features are idemsd, the closer approximation to 10m
of McMurray would be 20m of Wabiskaw. The challemgd producing this zone are
evident in the performance of a Cyclic Steam Statiah (CSS) pilot project operated in
Section 29-073-07W4. That pilot project was unableaxchieve commercial recoveries
despite using a process that can overcome resdrawiers by fracturing the zone.

The findings of ISH Energy mirror those of CNRL. hel dissimilar depositional
environment in the Wabiskaw B Valley fill has progd a different and inferior reservoir
for bitumen development.



Further analysis involving comparison of the Kitabiskaw to the Wabiskaw at Tar-
Ells reveals that they are diagenetically simiaat, the Kirby reservoir is in fact inferior
to that at Tar — Ells. This too suggests that ®m df McMurray equivalent for the Kirby
Wabiskaw must be more than the 15m cutoff applietiaa — Ells. Clearly the Wabiskaw
resource at Kirby is less amenable to commerciatlggection. This must be reflected in
the cutoffs applied.

In summary, the lithology including sedimentaryustures, grain size, composition,
ichnology, bitumen saturation and clay mineralogy,indicate that the Wabiskaw B
Valley Fill in the Kirby region is fundamentally different and poorer reservoir than the
McMurray Formation below. Independent researchrstied by both CNRL and ISH
verify these differences and are demonstrate tl@WWabiskaw at Kirby is poorer than
the Wabiskaw resource at Tar — Ells. It is cleamfrthis that, for the purposes of
establishing a meaningful cutoff, the Wabiskaw Bl&aFill should not be governed by
the same cutoffs for potentially recoverable bitaras the McMurray Formation. CNRL
agrees with ISH and believes that cutoffs appleethts unit should be raised. The data
submitted indicates that the 15m invoked in deai€i004-045 at Tar-Ells is too low, and
that 20m is more appropriate.

2.2.2 Measurement of Net Pay

Once the Board has established what the approgheteness cutoff should be, it must
then examine the bitumen thicknesses within eacblsparea of influence. As
demonstrated in its submission of Feb"14he methodologies used in the RGS to
determine bitumen pay greatly overstate the aqtagt CNRL presented a number of
potential flaws in the methodology which may cdmite to this problem. Whatever the
cause however, the Board must recognize this atersent when examining bitumen
pay data from the Wabiskaw B Valley fill. Both CNRInd ISH have also noted the
apparently regionally continuous cemented stredieg tire nearly universal in the
Wabiskaw B Valley fill strata. The RGS data assuthese zones do not isolate reservoir
above and below them. This assumption is unproem, appears contrary to the
evidence from logs. In summary, the submissionsatfi ISH and CNRL show that the
RGS reported pays are overstated, and may groaprdisuous intervals. The facts must
be recognized in the Boards examinations of pools.

2.2.3 Wabiskaw C Sand

The second key to determining association is tleatiication of effective barriers to
pressure communication. The Board has recognizesk tto date; the McMurray B
Mudstone, the McMurray A Mudstone, and in someansés the Wabiskaw D Shale. In
its February 14 submission CNRL submitted thataioh of the Wabiskaw B Valley Fill
from underlying McMurray Sediments may further hgorted by examination of the
basal portion of the Wabiskaw C Sand. Althoughecdatsand” by naming convention,
only the lowermost portion of the Wabiskaw C urgtpresent in this area. The log
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character in the Kirby region, suggests that thaisab portion of the unit is primarily mud
(CNRL Feb 14, Pg. 16). CNRL stated that it is isightly thick, widespread and of such
poor quality that pressure communication acrosshtghly unlikely.

ISH Energy has proven this conclusion. In its Fabyul4 submission ISH presents core
evidence from well 100/14-18-075-08W4 showing aw@ter/gas interval trapped below
the muddy basal portion of a cleaning upward cychech underlies the Wabiskaw B
Valley fill. This upward coarsening unit is certigithe Wabiskaw C. ISH shows that this
top water / gas zone can be recognized on lodimdjacent 1-11-75-9W4 and 1-13-75-
9W4. For preservation and occurrence of top watgas, the overlying unit must be a
sealing cap rock. This unit is identical to thatpped by the RGS as continuous over
much of the Kirby area (Figure 1).

ISH maps numerous other instances of top wateasrtgpped below this same interval
(ISH Feb 4 submission, Appendix 2, Fig. 3 & 4). #&sareally extensive unit which has
been repeatedly demonstrated to be a pressurelsedl/abiskaw C must be considered
when assessing communication.

2.2.4 Kirby Upper Mannville Pooling Revisions

For its February 14, 2005 submission, CNRL examimexdblem wells within the Upper
Mannville B4B and J Pools and based its submissiothat examination. CNRL showed
that well 00/11-25-073-08W4 should not be includethe Upper Mannville J-Gas Pool
on the basis of fluid contacts. The submissionSH Energy (February 14, 2005), went
further and suggested additional re-pooling. Inpoese, CNRL undertook a more
comprehensive review of pooling at Kirby. CNRL fauthat pressure data does not
provide unique solutions. As a result, CNRL'’s ewailon was based primarily on fluid
contacts of adjacent wells, with pressure data usewst potential pooling. As in the
RGS, a gas / water contact tolerance of + or — b® wtilized. The following paragraphs
will outline our conclusions and relate them to february 1% submissions of both
CNRL and ISH.

ISH Energy states in its submission of evidencedi&ebruary 14, 2005:
“Our study shows that the 00/11-25 well is sepafeten the Upper
Mannville J Pool, negating any communication whle McMurray zone
below due to the presence of the sealing mudstibmesghout the entire
pool.”

This conclusion is in agreement with the submisgibiCNRL. ISH Energy also states
that:

“The 00/11-25 well has been pooled with the wellthie Upper Mannville
B4B Pool, along with the wells in 35 and 36-073-@8W
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CNRL has examined this proposal and is in partigbament with the proposed pool
modifications. CNRL agrees that the fluid contaatadsuggests 11-25-73-8W4 belongs
with many of the wells suggested by ISH. An exaramaof the entire area, however,
shows that further modification of pooling is re@a to honor all the data. Figure 2
illustrates CNRL'’s proposed pooling. CNRL is in egment with ISH that gas water
contacts in 11-25-73-8W4 are consistent with thafs&A/5-36-73-8W4, AA and 102/6-
35-73-8W4, as well as 7-3-74-8W4. The adjacent 1D@-74-8W4 remains pooled with
7-3 as its gas contact is consistent with this ipgolCNRL also finds that as ISH
suggests, 7-36-73-8W4 does not belong in the Kpper Mannville V2V pool as its
gas zone occurs down dip of water. The fluid canabtowever consistent with the gas
water contacts of 5-36, 6-35, and 7-3. CNRL suggtss new pooling retain the Upper
Mannville B4B designation.

CNRL, however, finds that the fluid contacts frame tvells in section 34-73-8W4 are not
consistent with this grouping. Figure 3 illustratleis problem. The base of gas in 100/9-
34-73-8W4 (238.8m asl) is 1.7m below the top ofewamh the adjacent 02/7-3-74-8W4
(240.5m asl). Similarly, the base of gas is 2.2riowethe top of water in 02/6-35-74-
8W4 (241.0m asl) (Figure 4). Based on this the sviellsection 34 have been removed
from the B4B pool (Figure 2). Pressure data andetiep history for the revised B4B
pool (11-25, 6-35, 5-36, 7-36-73-8W4, 7-3 and 17438W4) indicate this pooling is
reasonable (Figures 5, 6 and 7).

Pressure data from wells in section 34 show depigirior to initial production from the
section. From this it must be concluded that tleaganot be a pool in isolation. The most
reasonable connection is to link these wells toatiiacent U2U pool. The fluid contact
data matches through this connection, and the ymestepletion history is also a good fit
(Figures 8, 9 and 10).

ISH submits that 100/12-16-074-07W4 (00/12-16) #thawt be included in the Upper
Mannville V2V Pool. CNRL agrees, but wishes torifjathe contacts discussed in ISH’s
submission. ISH has stated that the 00/12-16 hasl a gas / water contact at 245.0m
subsea. CNRL notes that the gas / water contaat fsct located at 255.8m asl. This
correction now places the water pool at 12.7m alibeebase of gas in 00/10-18-074-
07W4 (found at 243.1m asl). This is clearly a saf@pool.

Based on the analysis described above, CNRL coesltitat the original poolings for
Kirby proposed in the RGS are in error. Becauseatvelable pressure data does not
provide conclusive well groupings, pooling mustlmsed primarily on fluid contacts,
with pressure data used to supplement this infoomatCNRL finds that the poolings
depicted in Figure 2 honor all the available dataj should form the basis for the Boards
evaluation of association.
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2.2.5 Assessment of Association By Pool
2.2.5.1 Introduction

In the previous sections CNRL has described itpgsed poolings at Kirby, and the
basis on which those poolings were made. ISH anRIChave each made a compelling
case to increase the bitumen cutoff for the Walistaat least 15m. CNRL submits that
when both sets of data are examined it is appdnanta 20m cutoff is more appropriate.
In the following sections the production statugpobls for which CNRL seeks a change
in the production status will be covered usingghelings and criteria discussed.

2.2.5.2 Kirby Upper Mannville J Pool

The Kirby Upper Mannville J-Gas Pool is currentlyusin on the basis of Case 3 and
Case 4 association. As presented in the FebrudfysaBmission of CNRL, 11-25-73-

8W4 must be removed from the pool on the basiduad tontacts. Having done so, the
revised pool is entirely isolated from McMurray witen by the regional McMurray

shales. Thus, Case 3 is no longer valid (Figure 2).

None of the wells in this pool approach the progag@m cutoff for Wabiskaw bitumen.
As presented in CNRL's February™4ubmission, only 3 wells are reported to exceed
15m of bitumen (Figure 11). Also as documented,R&S bitumen pay analysis greatly
overstates actual pay by between 8% and 281%s Myas shown in the submission, this
is taken into account, none of these 3 even extBad Thus, case 4 is also not valid. A
more complete discussion of this is presented iIRCINFebruary 14 submission. If Case
3 and Case 4 association do not apply, the Boarst change the production status of
this pool to produce.

2.2.5.3 Kirby Upper Mannville U2U-Gas Pool

At the time of submission, the Upper Mannville UBa&s Pool was shut in under Case 3
and Case 4 association with bitumen. Under theseeivpooling outlined previously, none
of the wells in this pool exceed 15m of bitumen]lveelow the 20 cutoff proposed for
Wabiskaw bitumen pay (Figure 12). Thus Case 4 doesapply.

As shown in Figure 2, the bulk of the wells in #d8U pool are underlain by regional
McMurray shales. Although there also appear to brimber of wells in which these
regional shales are absent, the RGS mapping comsan@rous errors. The 9-34-73-8W4
well is depicted as having no McMurray shale sealCNRL'’s February 14 submission,
this was shown to be a mapping error, and thatMbklurray sealing shale was in fact
present. Similarly, as stated in the submissionStf, a mapping error in the RGS is
responsible for the depicted absence of McMurragleshin 10-2-74-9W4 and 9-3-74-
9W4. It should also be noted that although 14-3BW8! is depicted as not having the
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McMurray shale, the well does not penetrate deeugim to reach the McMurray. The
other well in section 31 does in fact have the Matdy shale.

Figure 13 is a two well stratigraphic cross sect@tween 5-31-73-8W4, in which the
RGS recognized the McMurray A2, and 7-36-73-9W4 nehiedoes not. CNRL believes
the depositional pattern in both these wells isifidal, and that the corrected correlations
(Figure 14) prove this. An exact duplicate of theNWirray A2 coarsening upward
sequence in 5-31 can be seen at precisely the saatgraphic elevation in 7-36. The
abrupt erosional transition to the overlying sanfishe Wabiskaw D valley fill that is
seen in 5-31 is again exactly replicated in 7-36e Gamma Ray low and the Neutron
Density separation that marks the Wabiskaw C il 5s3also replicated in 7-36. Clearly
these features are not a coincidence. The regMoBurray shale mapped in 5-31-73-
8W4 is present in 7-36-73-9W4. Thus, the only wigtking the regional McMurray seal
are those located in sections 5 and 6-74-8WA4.

As shown in Figure 1, this area is however entitgigerlain by the Wabiskaw C sand,
the basal portion of which ISH has shown to beesgure seal. The sealing nature of this
unit is illustrated by the trapping of gas belownit100/10-34-73-8W4 (Figure 15) and
top water in 100-9-34-73-8W4 (Figure 16).The reglotemented streaks and high mud
content of the Wabiskaw, serve to further isolaie gas pool from the McMurray. It is
important to also note that despite the numberaifsadrilled in this area, the mapping of
the RGS depicts little to no bitumen in the McMuyrrérigure 17). Based on this
combination of multiple barriers and minimal bitumeé&NRL believes that the absence
of the McMurray shales does not put potentiallyokerable bitumen at risk. As the
remainder of the pool has these features, plusviturray shales, this pool is not in
association with McMurray bitumen. Since neithers€& nor 4 apply, CNRL agrees
with ISH and submits that this pool should be a#dwto produce.

2.2.5.4Kirby Upper Mannville V2V Pool

This pool was shut in under association cases 3lakidith the revised pooling, the RGS
bitumen assessment (Figure 18) shows no wells apprthe proposed 20m cutoff, and
only 2 wells which exceed 15m. The first well, 2-14-8W4 has a nominal pay
thickness of 15.5m. If this exaggerated value isemted by 8%, the smallest amount of
RGS overestimation documented by CNRL, the truentén pay would also fall below
15m. The well at 10-01-74-8W4 is shown in the R@&do contain 17.79m of pay. This
well is yet another example of overstatement of pgythe RGS. The well was cored
through the entire Wabiskaw B Valley fill. Of the9rh of zone cut 16.35m was
recovered. This material contains 13.68m of sarttl wibitumen saturation greater than
50% (Figure 19). Of the 2.65m of lost core, 0.55mresponds with a cemented streak on
logs (Figure 20, 499.5-500.5m) If all of the remiagnlost core (2.1m) is assumed to be
pay, the maximum total pay in this well cannot edt&5.78m. Thus the RGS overstates
the pay by nearly 13%.
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Even under the originally proposed 15m cutoff CNtlieves this well is an insufficient
basis to shut in the pool. The definition for paiglly recoverable bitumen states:

“Consideration must be given to the volume of titarben encountered,
the geological depositional environment, the preseof associated water
zones, and the available well control”

The V2V pool is large in extent in comparison testkingle bitumen well. CNRL
believes that if proper consideration is givenhe poor reservoir quality (saturation and
permeability), the regional cemented streaks, &edsivelling clays, the Board should
find that this well represents a small and higlpeailative volume of bitumen. In this
instance, given the exceptional challenges of thabigkaw and that it is a single
occurrence, CNRL submits that the bitumen wouldwaltrant protection even under a
15m cutoff. As such, case 4 should not apply.

With respect to the alleged Case 3 association,ptie is entirely underlain by the

Wabiskaw C, with the exception of 10-01-74-8W4, véheegional McMurray acts as the
seal. This unit averages 2m of thickness and has lbemonstrated by ISH to be a
sealing unit (Figure 1). ISH also notes that a Isintemented horizon (Wabiskaw B

Cemented Horizon 4) (ISH Feb 14, Pg 26) is contusuthroughout the pool, and serves
to further isolate the gas. These barriers effettivsolate this pool from the Wabiskaw
D Valley fill, and the underlying McMurray. In addin, every well in the pool is isolated

from McMurray Bitumen by regional McMurray shalesttwa single exception 10-13-

74-8W4. Due to these multiple barriers, this gasl ponot in association with potentially

recoverable bitumen under Case 3. As neither Case 8ase 4 applies, this pool should
be allowed to produce.

2.2.6 Conclusions

Both ISH and CNRL have demonstrated that the WalwsB Valley fill resource is
inferior to the McMurray, and even to the WabiskawTar - Ells. Based on the facts
presented, CNRL and ISH recommend that the cugffied to the resource be increased
to at least 15m, and more reasonably 20m. CNRU&Hdave also shown that, once the
pools are properly defined by geology and presghe Upper Mannville J, B4B, U2U,
V2V and Il are not associated with potentially rem@ble bitumen. As such, the Board
should rule these pools able to produce.

3.0CHARD AND HARDY AREAS

3.1 Introduction

The Chard area has been examined in two previdesrimhearings. Petro Canada,
Nexen and the SSG have submitted requests to hall@iwthe area reconsidered. The
SSG also requests the shut in of numerous wetlsiidardy area based on the same
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evidence as was previously considered by the Bddrel Petro Canada submission seeks
to have 9 wells (6 CNRL) shut in based on pressuigence and geology.

CNRL maintains that the pressure evidence is inoshe and has been argued
previously, the geology arguments have also beesepted previously, and none of the
data directly relates to the wells requested fot 8h As no new evidence has been
submitted to show the requested wells are assdomta bitumen, the Board should
reject this request.

Nexen and the SSG request that the Board ruléhibatvabiskaw D shale not be
considered a potential seal, and list a numbereliswthey seek to shut in as a result. The
basis for their request is the core studies each sabmitted. The use of core can be a
very subjective process, and the inconsistent anttadictory findings of Nexen and the
SSG prove this. CNRL submits that these flawedistudannot form the basis for the
sweeping ruling requested by Nexen and the SS@ooAby pool examination is a much
more reasonable and logical method of dealing thithissue. When these wells are
examined in this manner, the evidence availabls do¢ support changing the
production status of the wells. CNRL, therefordymiis that the requests for shut in
should be denied by the Board

3.2 Petro Canada Submission
3.2.1 Introduction

The February 14 submission of Petro Canada reqtlestshut in of 9 wells, 6 of which
are CNRL operated. Petro Canada seeks to have weadlseshut in because “a geologic
review and pressure data analysis .. indicates ghaduction from natural gas wells
identified for shut in is impacting the potentiatigcoverable bitumen”(pg.1). CNRL has
examined the evidence and finds that the commuaitauggested in the submission
goes against the rulings of the Board at previouar@ hearings, and is not supported by
the evidence provided in this proceeding.

CNRL notes that one of the requested wells, 6-2B\8@ is designated as part of the
very large Chard Wabiskaw McMurray A Pool (78 weld Township). If this well is
found to be associated the entire pool must be ishiRetro Canada should have made
this clear in its submission to allow all thosesated a chance to respond.

CNRL contends that there are 3 compelling reasonwject Petro Canada’s request.
Firstly, none of the pressure arguments preserieth (conventional and piezometric)
support the contention that regional McMurray madsets are not pressure barriers.
Secondly, the geologic material presented is génieraature and has already been
repeatedly argued and ruled on by the Board apiteeious Chard hearing. No new data
is presented which warrants a change to the Bofndsngs. Thirdly, Petro-Canada

provides no direct evidence which indicates thambtiooed production from the 9

specified wells is impacting potentially recovembltumen.
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In the following sections, CNRL will cover each tife points described above and
demonstrate that the data does not support Petrada&s case. With no new compelling
evidence on which the Board could base a revefdtd previous findings, it must reject
Petro Canada’s request and allow the subject wefisoduce.

3.2.2 Conventional Pressure Data Evidence

Petro-Canada presents the 11-33 and 12-35-79-7Wi4 a® an example of pressure
communication across the regional A2 shale. Inrteebmission they show a gradual
pressure decline in 11-33-79-7W4 despite a lacgrotluction. They then examine the
nearby wells and conclude that the depletion of M@&Murray A2 sand is due to
depletion of the gas pools in the McMurray B anga@ds in 12-35-79-7W4.

CNRL has examined this case and believes that fhodtact data rules out the
connection postulated by Petro-Canada. Figure Zltigo well structural cross section
between the two wells. In 11-33-79-7W4 the gasruatkeis identified in the RGS as
320.5 — 321.8m Kb. If one examines the interval edrately below this gas (321.8-
323.8m Kb) the log characteristics of a top watemezare evident. In this interval the
Gamma Ray remains low, indicating sand, the SPecindicates permeability, the sonic
log shows an absence of gas, and the resistiveigrsficantly lower than the overlying
gas zone. This conclusion is supported by a DS9-@Bm Kb) which recovered water.
Immediately below this top water zone is an intenfdow GR (relative to true shales in
the well), a suppressed SP, and high resistivihesgé are characteristic of a bitumen
charged (dirty) sand. Thus, the A2 reservoir in3B179-7W4 consists of a gas over
water over bitumen.

As can be clearly seen in the cross section the M B gas in 12-35-79-7W4 is
located substantially down dip of 11-33-79-7W4. eThase of gas in 12-35 lies
approximately 18m below the top of bitumen in 11-83d the gas water contact in 11-33
is nearly 18m above the top of gas in 12-35. Ifséhawo wells were truly in
communication through the A2 regional mudstone32zhould be entirely charged with
bitumen or water. Clearly, the depletion described1-33 cannot reasonably be traced
to production from 12-35.

This then begs the question of where the deplési@mming from. A re-examination of
the data presented by Petro-Canada reveals a rfearsilpe explanationThe pressure
data point taken in 11-33-79-7W4 in March 1999 isakculated bottom-hole pressure
from a surface pressure reading taken during avetalility test. As the perfs being
tested immediately overlie water (Figure. 21) itikely that some water will have been
drawn into the wellbore. This in turn will result ithe understatement of downhole
calculated pressure when extrapolated from sunfeadings. CNRL believes this is the
case, and that in March 1999 11-33 was still agjiipressure. The subsequent depletion
recorded February 2002 reflects the offsetting petidn from 10-36-79-8W4. This well
began production in February 1999, and has beefetddpto a current pressure of
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1400kPaa. This is a far more reasonable explanatsothe depletion comes from the
same zone, is consistent in timing, distances, doeb not involve unreasonable fluid
contact relationships. Based on this analysis, CH&itends this case does not represent
an example of pressure communication across relgiondstones.

3.2.3 Piezometer Data Cases

Petro Canada presents 3 case studies based omBteralata to support it's contention
that the McMurray regional mudstones are not effecpressure seals. In each case it
points to an apparent decline in pressure over tiase indicative of vertical
communication through the McMurray. These casessardar to those presented by
Petro Canada at the first interim hearing for theu@ area.

In section 5.3.1 of the Petro-Canada submissian 10-26-81-7W4 case study is
presented. It purports to show a pressure rise loteom water zone in a McMurray
channel through a massive bitumen section in respdo the shut in of wells in the
Surmont region. This is the same case presentdt dirst interim hearing at Chard. At
that time the Board could not make such a coragtrimarily because:

“unlike the other piezometer data entered as awide these pressure
data were collected at discrete time intervals eatlthan continuously.
Moreover, the pressure appears to begin to risergo the shut-in order”

(Decision 2003-023 pg. 24).

These issues have not changed and the recent dastenfed by Petro-Canada actually
show the interpretation of this data is more profagc. Contrary to Petro-Canada’s
assertion, the continuous data demonstrates tzemeter in 10-26 has an error band of
approximately 40 kPa (Figure 22). In addition, &hex no other data source to which the
gauge can be calibrated. Thus we cannot determim@enthe actual pressure is relative
to the measured data. Prior to the implementatfoooatinuous recording of pressure,
there is no way to ascertain where in this banddiberete measured values may fall. If
the recorded value is at the low end of the bamel réal value could be 40kPa higher.
Conversely if the recorded value is at the high enithe range, the real value could be 40
kPa lower. This 80 kPa error window is as greathastransient being examined. Any
pressure trend drawn within this envelope is pdgsibrrect. As stated on pg. 38 of
Petro-Canada’s submission, when a pressure valige Visthin the range of gauge
resolution it is therefore not meaningful. If tHgic is rejected, then the issue of a
pressure response prior to production shut in nesnaihe Board recognized these
problems in the initial hearing and rejected P&soada’s conclusion. No evidence has
been provided which should compel the Board ta ékdindings.

The use of peizometric data to show pressure cornuation through regional shales was
also found to be problematic during the first interhearing for Chard. During that
hearing the use of Piezometer data was extensidehated. In the end the Board
concluded:

18



“in the absence of any other information, thesardes in pressure over
time are as likely to represent 1) instrument dsifan unknown origin, 2)
the decaying remnant of drilling-induced pressunglsps around the
borehole, or 3) the transmittal of pressure decldwevn the borehole, as
they are to be due to the effects of overlying gesduction being
transmitted vertically through the formation awaprh the borehole”
(Decision 2003-023, pg. 24).

It went on to state:

“the Board recognizes that pressure-transmissiam lvbrehole pathways
is impossible to distinguish from pressure-transmis vertically through

the formation and across bedding. Because muliifpkrpretations of the

piezometer data are possible, the Board finds incd use the submitted
piezometer data to ascertain the degree of verpiesletration of pressure
transients from top gas downwards into bitumen-leprones at Chard-
Leismer” (Decision 2003-023, pg. 25).

In Section 5.2.2 of Petro-Canada’s submissiorgzquieeter data from the 10-14-79-7W4
well is presented. In this case, the two relevauniggs are the one placed in an upper gas
sand (297.9m Kb), and a second located below tgmmal McMurray A2 mudstone
(311.7m Kb). The upper gauge shows a decline iagoire which Petro-Canada ascribes
to production from offsetting wells. The respon$¢he underlying gauge is the evidence
Petro Canada points to in support of pressure camgation through regional shales.

An examination of the response shows several thikgstly, the gauge shows an
increasing pressure trend from mid April to Septem®003 (Figure 23). Petro-Canada
suggests this is a pressure transient arising ttolhing operations. CNRL contends this
is unlikely. Normal drilling operations are cadieut in an overbalanced state, thus the
formation should be at its maximum pressure imntetliaafter drilling, and pressure
should dissipate (drop) from that point. Furtherecanalysis from the well shows this
gauge to be located within a sand with a measucedspgy of 35-38%. Although not
directly measured, the permeability of clean McMyrsands of this type commonly runs
to several darcies. As such, any pressure transiecountered would be expected to
dissipate very quickly. A more likely explanatioa that this behavior represents a
malfunction or gauge drift. An examination of thectining pressure from September
2003 to December 2004 shows the rate of decling thvis period (approximately
2.9kPaa/month) is similar to the rate of increasgcdbed above (2.4kPaa/month). If the
increase in pressure represents drift, it is ptessite later drop represents the same thing.

There is also a substantial increase in scatteaairdp in pressure during mid December
2003 to January 2004 (Figure 24). CNRL believes bighavior cannot reflect downhole
conditions, and is more likely related to operatimgctices. At the Chard hearings
evidence was presented that showed these instreraeatsensitive to input voltage at
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surface (Decision 2003-023, pg 24). What is of mmoacern, is that subsequent to this
period, the rate of decline is changed (Figure ZH)s pattern is repeated in August and
Oct 2004 where apparent short term pressure dnapfobowed by changes in decline
rate. The pattern indicates that not only are dpeygractices altering the short term
pressure readings (during the spikes) but maylkasaitering the long term readings from
the gauge.

Based on the two observations described above, ré¢hiability of the gauge is
guestionable. But even if one were to overlook ¢h@®blems, the real issue is; whether
the decline in pressure represent vertical predsamsmission through the regional shale.
CNRL contends that it is far more likely that thliscline (if it is real) is due to pressure
transmission via borehole pathways (behind pipegirAilar argument can be made for
the 9-24-80-7W4 case study Petro-Canada presemtsdction 5.4.1 of its submission.
The apparent pressure equilibration (Figure 25)quate easily be explained by pressure
transmission via borehole pathways.

As demonstrated above, piezometric data on its isvat best ambiguous, and does not
allow any substantive conclusions to be made. Atfitst Chard interim hearing, the
Board recognized the problems with this type ofdatd correctly rejected it in favor of
more compelling evidence.

In Decision 2003-023 the Board ruled that the McMurA and B mudstones act as
barriers to pressure transmission. In it rulingtétes:

“This conclusion is based on the areal extent & cMurray A and B
mudstones relative to the size of the overlying gasls and top water
zones, the distribution of reservoir fluids withthne sands, and pressure
data from segregated gas zones(Decision 2003-23 pg. 20)

The evidence provided by Petro-Canada has beeemntegsand argued extensively in
prior hearings. It contains no new or compellinguenents to demonstrate the Board was
in error in its previous rulings. As such, the césrethe shut in of the 9 wells listed by
Petro-Canada has no merit and must be rejecteaebgdard.

3.2.4 Geologic Arguments

Section 4.3 of the Petro-Canada’s submission suimesarthe 4 main geological
arguments against the regional McMurrray mudst@uisig as pressure barriers. In the
following sections, CNRL will show that these argemts have been made in past
hearings and considered by the Board, and thaemosubstantive information has been
presented which compels the Board to review itgiptes findings.

The first point Petro-Canada attempts to make & thitumen staining within the
condensed section of the McMurray A2 is indicatbfea seal breach. This statement is
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misleading. On page 10 of the submission Petro €astates “The RGS reports that the
base of the A2 mudstone is characterized by atévgenty centimetre thick condensed
section of bitumen-stained sands and muds (pgQf7particular note is the fact that the
interval described is at thmse of the McMurray A2 mudstone. The full RGS descéapt

of the A2 mudstone is:

“The mudstone at the base of the A2 Sequencea2Int thick. The base
of the A2 Mudstone is characterized by a 5 to 2@&igetre (cm) thick
condensed section of bitumen-stained sands and, whish grade into a
1 to 2 m thick grey mudstong RGS Dec 2003, Pg 17).

Clearly the 1 to 2m thick grey mudstone is the nsmal. No mention of bitumen within
this unit is made and thus there is no evidencettiecapillary displacement pressure
was exceeded. The term “condensed section” geypaedfitrs to a marine stratigraphic
interval characterized by very slow sedimentatates. The presence of sands within the
muds at the base of the A2 suggests some rapidemgigy sedimentation; therefore this
term is probably incorrect. CNRL believes this lbasterval represents some form of
reworked lag deposited at the very beginning oftthesgression. The sand also provides
the permeability which allows bitumen to penetrédtes basal zone. The overlying
mudstone does not contain sand and is thereforerimgable.

Petro-Canada also states that the mudstone islomlthick in the Chard lease area and
state that modest lithologic variability can chartbe uniform seal properties (Petro-
Canada Feb 14 submission, pg. 26). As Petro-Camates “Theoretically, a few
centimeters of shale may be capable of trappiraggelcolumn of hydrocarbon” (pg. 11).
The 1-2m thickness of the mudstone in the Chard &enot new information. It was
established at the first Chard hearing, confirnrethe regional geologic study, and the
second interim hearing. In each hearing the Boaad aware of this thickness when it
considered all of the evidence. Similarly the cdse lithologic variability is not
supported by any evidence, certainly none respgdiia 9 wells requested for shut in. In
essence this point is one that has been arguerubetton repeatedly in the past. With no
new evidence, the Board has no basis or reasdmattge its previous ruling.

Next Petro-Canada brings forward a variety of cti@rsstics that they believe are a

concern; the bayfill mudstone has been cut byeéks; tributaries and distributaries are
connected to channels; the mudstone is not fullyimeaand therefore incapable of

providing a reliable regional seal; the drillingngday is insufficient. Again, each of these

are theoretical that were raised in previous hegari©nce again no new evidence has
been provided, particularly with respect to thedlsvlisted for shut in by Petro- Canada.

Each point was argued and considered by the Bwathe previous hearings. With no

new evidence, there is no basis for a change dirfis.

The final geological argument put forward postwdagebreach of seal integrity by salt
solution induced structural shifts or thermal pssas. The fact that the McMurray oll
sands have undergone salt solution driven strujunas been recognized for decades.
The single piece of evidence provided to suppod Betro-Canada case was the
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interpretation of a paleozoic fault with 2m throverh cross well seismic. There is no
evidence showing this fault has any impact on thesands, and certainly none that
directly pertains to the 9 wells listed by Petraa@da.

With respect to the potential for mudstone to taider thermal conditions the Petro-
Canada evidence consists of a list of papers friicwno details are provided as to what
depths, pressures, temperature, thicknesses aratheacteristics were tested, and what
assumptions were used by the authors. With twohef gapers unpublished, and no
discussion as to the methodologies and applicalolitthese studies, the Board has no
way to judge their relevance. The Petro-Canada samnthat tight mudstones will fail,
and permeable mudstones will leak would lead tocttreclusion that a SAGD chamber
could not be confined anywhere within the Mannvilith more than a decade of
SAGD operations in the McMurray there should by nmevconsiderable field evidence
of this. As Petro-Canada has provided no subs&m@iidence to back this claim, the
Board is left in the same situation as at the fékard interim hearing where this issue
was raised as a theoretical risk, but with no ewideto confirm or deny its reality. The
Board concluded at that time that the thicknesh®fMcMurray regional mudstones was
sufficient to mitigate this risk, and with no newigence must conclude the same again.

3.2.5 Conclusion

In the Petro-Canada submission of February 14 thardwas requested to shut in 9
wells because “a geologic review and pressure daysis which indicates that
production from natural gas wells identified forushn is impacting the potentially
recoverable bitumen”(pg.1). Yet no evidence wassgméed which demonstrated this
association. Instead, Petro-Canada relies on aealagd generalities to try and support
their case. As has been demonstrated in the pregections the pressure analogies put
forward are either incorrect, or open to multipteerpretations. As such, they do not
constitute evidence on which the Board should cieatsgprevious rulings. Similarly, the
geologic evidence consists of a list of hypothétitsks rather than specific evidence on
the 9 wells. These risks have been extensivelyeargu past hearings, and again Petro-
Canada has provided no compelling new evidence bichwthe Board might base a
change in findings.

In the First Chard hearing the Board ruled that:

“where present, the McMurray A and B mudstones agtbarriers to
vertical pressure transmission and, therefore, thegssure depletion of
gas zones overlying these mudstones should notrémesntitted to
underlying sediments. This conclusion is basedhenareal extent of the
McMurray A and B mudstones relative to the sizehef overlying gas
pools and top water zones, the distribution of resie fluids within the
sands, and pressure data from segregated gas z(idesision 2003-23,

pg. 20) .
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It went on to rule:

“in the absence of evidence to the contrary, tlse mudstones would
remain competent in a thermal environme(iecision 2003-23, pg 22).

Following the re-argument of many of these sameeissat the First Interim Proceeding
the Board stated:

“at this time the Board sees no need to shut imiate where, based on
existing data, the pool has a mudstone/shale ueétimg the RGS criteria
separating the gas from potentially recoverableautmien throughout the
entire region of influence{Decision 2004-045, pg.7).

With no substantive new evidence to counter thiesknigs, they must be reaffirmed.

3.3 Nexen and SSG

3.3.1 Introduction

In its Feb 14 submission, the SSG recommends tigaiMabiskaw D shale be entirely
discounted as a regional pressure barrier, baséd oare study. In requesting the shut in
of wells that have not been cored, Nexen is inceffequesting the same thing. This
request represents a significant departure frowhrfgs of the Board in previous Chard
hearings. If the Board were to agree with this estuit would not only affect wells
where core evidence supports the shut in of gasszdiut also wells where core evidence
does not support this conclusion, wells that atecoced at all, and all future wells drilled
in the area. Clearly such a sweeping decision imeigiased on conclusive proof that the
Wabiskaw D shale is not a seal. A comparison oiNbren and SSG core analysis shows
that the analysis provided are contradictory amomsistent, and clearly do not meet the
standard required to overturn the previous rulif@SRL believes that the Board must
reject the sweeping ruling sought by Nexen and3B& and continue to evaluate the
Wabiskaw D shale on a pool by pool basis.

3.3.2 Historical Approach
In Decision 2003-023, after months of hearings,Bbard concluded that:

“the McMurray A and B mudstones act as barriersvartical pressure
transmission and, therefore, that pressure depfetibgas zones overlying
these mudstones should not be transmitted to widgrsediments. This
conclusion is based on the areal extent of the Mcdu A and B
mudstones relative to the size of the overlying gasls and top water
zones, the distribution of reservoir fluids withthne sands, and pressure
data from segregated gas zone@ecision 2003-023, Pg.20).
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In relation to the Wabiskaw D shale it went ontates;

“Based on similar observations, the Board also &edis that the
Wabiskaw D shale, where present, acts as a batderertical pressure
transmission, such that pressure depletion duerdolyction of gas from
above the Wabiskaw D shale would not be transmitide sands below
the shale.”(Decision 2003-023, Pg.20).

It went on to conclude:

“The Wabiskaw D shale, however, varies in thicknegsr the Chard-
Leismer area, from being absent in the westerniporbdf Leismer to
about 2 m thick in the Chard area. As a result, amdil further data
become available, the Board has decided to assume where the
Wabiskaw D shale is greater than or equal to 0.8hitk, it would remain
competent in the presence of a SAGD steam chambenyhere it is less
than 0.5 m thick, it would not remain competer(Decision 2003-023,
Pg.22).

This ruling means that the Wabiskaw D shale mustXamined on a pool by pool basis
to determine if it meets the criteria set out by tBoard. This approach is both a
reasonable and logical method for dealing with ia ttvat mapping, fluid distribution and
pressure data show are a seal. This approach basutikzed in subsequent hearings and
has resulted in the shut in of numerous gas weds the Board felt may have posed a
risk to significant accumulations of potentiallcoerable bitumen.

The submission of the SSG seeks to have this fairbalanced approach removed, and a
blanket rejection of the Wabiskaw D shale as a sepbsed. This sweeping request in

effect will permanently remove the Wabiskaw D shadea potential seal in any pool, no

matter how compelling the data presented by thepgaducer. The Nexen submission is

less explicit in its request, but the fact thatydhlof the 17 wells they seek to have shut-in
have direct core evidence to support their casmodstrates they too seek a blanket
ruling.

In Decision 2003-023 the Board did reject some nurs types as potential seals. It
concluded that abandoned channel plugs, IHS mumdkpaud breccias would not act as
seals, as the evidence conclusively showed theye wagposited in a channel
environment, and were not laterally extensive. fideo for the Board to make a similar
finding for the Wabiskaw D shale, the evidence @nésd must be so compelling, that in
the future it should not even bother considerirgpbssibility of this unit acting as a seal.
If the evidence fails to meet this test, the Boamast reject the request of Nexen and the
SSG, and continue to examine the possibility of@hghale as a seal, on a pool by pool
basis.
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In the following sections, CNRL will show that tleidence presented by the SSG and
Nexen is contradictory and inconsistent, and tloeeefclearly does not meet the
requirement of certainty called for to impose ankkt dismissal of the Wabiskaw D
mudstone. These submissions will also be useddw $hat although core is thought of
as hard data, its analysis is highly subjective] #éimerefore prone to a myriad of
interpretations, based largely upon an individuapgion.

3.3.3 Uncertainty in Thickness Deter mination from Core

The use of core to establish the “true” nature @iagticular unit would appear, at first
glance, to be conclusive because the features éstigm are directly observed. In
examining the details of such an exercise, it bexabundantly clear that defining a unit
from core involves a high degree of subjectivitg. #tated in the submissions of both the
SSG and Nexen, the determination of thickness &adacter of the Wabiskaw D shale
from logs may not be definitive. Each propose tteftnitive evaluations of this unit can
however be made from core. While true in a thecattsense, this approach relies on a
series of assumptions. If some or all the assumgtaze not correct, the findings of the
study cannot be considered proven.

The first assumption involved in assessing thektless and quality of a unit from core is
there is a clear and exact definition of what ctuigls a particular unit such as the
Wabiskaw D shale. The Wabiskaw D shale was inytiadlefined largely on a
petrophysical basis, with the sedimentological dpson developed on the basis of a
cursory examination of a few core. This resultea idefinition which did not recognize
some of the complexities that may exist in the .uithen subsequent studies were
carried out, geologists changed their definitiomsit their perception of the new data.
The evolution of these definitions is driven by theerience, personal theories and bias
of the geologist. This can and does result in amdity of opinion.

This issue is manifest in the data presented byeNend the SSG. The SSG apparently
worked with a very narrow set of criteria to defthe Wabiskaw D shale. Nexen appears
to use a somewhat broader interpretation of whastitotes the Wabiskaw D shale. The
resulting contrast between the lumper and splapgroach is shown by the fact that of
the 41 core examined by both the SSG and Nexerg tre 27 (66%) in which Nexen
reports the presence of the Wabiskaw D shale, Ithamthe SSG reports its absence
(Figure 26). This contrast is striking as both sadwere carried out by groups
supporting shut in of gas. One can only assumeatlsatidy of these core by a geologist
more sympathetic to the gas producers’ cause wanlidadd to the confusion.

This is further complicated by the fact that evdrew geologists agree on the presence of
a unit such as the Wabiskaw D shale in a well efiemains the difficulty in establishing
what defines the top and base of the unit. If lithees are unique (eg. a carbonate in a
clastic sequence) and the boundaries abrupt, #msbe simple. In more ambiguous
situations, such as the Wabiskaw D shale, the kamisglbecome much less clear. Does a
shale unit end at the first sand interbed (no mdttev small), where sand interbeds
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become dominant, or at somewhere in between? Eeclogist will have an opinion
based on their background and personal bias, ane can be proven to be wrong. The
lack of a common rigid standard means there areamgue solutions. This problem is
again evident in the presentations of the SSG an@&N Of the 41 cored wells examined
by both Nexen and the SSG there are 4 in which patliide thickness measurements
for the Wabiskaw D shale (Figure 27). In these syelhe larger measured thickness is
between 1.5 and 3 times thicker than the smallasor@ment for the same core. Again
this disparity of opinion is between 2 groups om $ame side of the gas/bitumen issue.

Furthermore, problems described do not addresbefpotential issues with using core to
determine the thickness and nature of a thin umibrder for a core to show the actual
thickness of a particular unit one must assume ttiatcore has cut and recovered its
entire thickness. If core is missing, it is up e tgeologist to identify what part of the
core was lost, and determine how this affects titerpreted thickness of the unit. For
thin intervals approaching log resolution, theraasway to confirm with certaintly which
part of the cored interval is missing. The geolbgisnply guesses, based on rules of
thumb, experience, and personal bias, where theewas lost from. As these factors vary
from geologist to geologist, the reported recoveinya unit within a cored interval will
also vary.

With thin units such as the Wabiskaw D shale tleogaition of small amounts of lost
core becomes problematic. An examination of the @brotos shows it is not uncommon
for the core to be broken up. These fractures ocsppce, causing the core to expand in
length. Thus the loss of small amounts of coreq@r2) may be difficult to recognize if
the fractured core expands to mask the loss. Sancartificial cutoff of 0.5m is being
applied to the Wabiskaw D shale, even small amoahtsst core may be sufficient to
dramatically alter the interpreted seal capabdityhe shale.

In the case of the Wabiskaw D shale this issudeiarly important. An examination of
the reported core recovery from core measured &B®HG shows that more than 70% of
the cores in which the Wabiskaw D shale was enevedtreport some lost core (Figure
26). As stated previously, the recognition of loste is difficult, and thus this figure is
likely a low side estimate. A comparison of thecbtes examined by both Nexen and the
SSG show that there are 2 in which Nexen concludesVabiskaw D shale was not
cored or core was missing, but which the SSG seesuch problem (AA/12-21-085-
06W4/0 and AA/16-36-085-07W4/0).

In summary, in order for core to assess fully tharacter and thickness of the Wabiskaw
D shale it must fully recover the interval, and mb® evaluated using agreed to
standardized criteria. Failure to do this resuftscontradictory and inconsistent data
based largely on the personal opinion of the gasioghis problem is clearly illustrated

by the fact that two parties on the same side ef OB issue generate such different
results examining the same core. It also demoestrétat had gas producers had
sufficient time to carry out their own study, thesults would only add further confusion.
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3.3.4 Other Core Evidence

In Decision 2003-023, the Board ruled that the Whkdiv D shale was a regionally
correlatable unit. This unit, based on the aretdrexrelative to the size of overlying gas
and top water zones, the distribution of reserfloids within the sands, and pressure
data from segregated gas zones, was found to aet m®ssure seal. This finding,
combined with the observed variation in thicknefsthe unit led the Board to rule:

“where the Wabiskaw D shale is greater than or dgoa0.5 m thick, it
would remain competent in the presence of a SA@anstchamber, and
where it is less than 0.5 m thick, it would not aamcompetent.”

In seeking the complete rejection of the Wabiskaghale as a seal the SSG and Nexen
need to show conclusively that the Board was iareshen it concluded that the unit was
regional in nature, or had the potential to achgsessure seal. Although the SSG data
claims to show that the Wabiskaw D shale is notoregjly extensive, the evidence of
Nexen contradicts this, mapping the shale in mdrizg@wells the SSG states it is absent
from. In essence, the SSG’s claim is unproven.

Nexen claims that the identification of verticalrtmws proves that the Wabiskaw D
shale cannot be considered a pressure seal. #sdbshows that these burrows occur in
less than ¥z of the wells examined, and only 4 ef 1B4 listed show bitumen staining
that suggests these burrows provide any permeahilitall. No data was provided to
demonstrate that these burrows penetrate entinebugh the shales and act as pressure
conduits. Without this evidence, the presence ofdws is simply an observation, one
that has been made repeatedly in the past. Oneassisine that if burrow conduits were
so widespread as to warrant the dismissal of thkesks a seal, the Board would not have
seen the fluid distribution and segregated presdata which led it to draw the original
conclusion that it was a seal. Thus Nexen’s caats@snot proven.

In summary, neither the SSG, nor Nexen has providegdespread evidence that
conclusively demonstrates that where the Wabiskashé&le is greater than 0.5m it does
not act as a pressure seal. Since none of thedayrés on which the Board made its
ruling have been shown to be incorrect, there ibasis for the general dismissal of the
Wabiskaw D shale greater than 0.5m as a seal. CtRtends that the original ruling
should stand, and the Wabiskaw D shale be considgeseal where greater than 0.5m. In
this scenario pools must be examined on a casad®y/lasis.

3.3.5Wabiskaw D Shale Thickness from Logsand Core
In Decision 2004-045 the Board states that:
“The Board continues to recognize that well logsymat be definitive in

determining mudstone/shale thickness and chara&aren that there
are insufficient core data available, however, Beard is satisfied that
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the application of consistent criteria to well l@yaluation is the most
effective tool for recognition of regional mudstsrand shales.”

Both Nexen and the SSG have provided data setshvdach claims provide definitive
proof that logs overstate the Wabiskaw D shalektiess. As described above, such a
conclusion can only be reached when one can deéhitmeasure the thickness of the
Wabiskaw D shale. Like logs, the determination lwtkness from core requires the
application of consistent criteria. As has been alstrated by the contradictory
measurements provided by both groups, we are dan that point. Thus CNRL believes
that the Board should refrain from reaching swegponclusions based on these data
sets. Once again, logic dictates that the thicknésse Wabiskaw D shale be examined
on a pool by pool basis, as has been the practiteeipast.

3.3.6 Wellsrequested for shut in by Nexen

Nexen has requested the shut in of two groups 8§ wgas wells and bitumen evaluation
wells.
Bitumen Evaluation Wells
- 1AA/11-01-086-07W4/0
- 1AA/02-11-086-07W4/0
- 1AA/06-23-086-07W4/0
- 1AA/11-23-086-07W4/0
- 1AA/07-26-086-07W4/0
- 1AA/06-28-086-07W4/0
- 1AA/07-33-085-07W4/0
Gas Wells
- 100/05-07-084-06W4/0
- 100/06-09-084-06W4/0
- 100/05-10-084-06W4/0
- 100/07-16-084-06W4/0
- 100/09-17-084-06W4/0
- 100/03-18-084-06W4/0
- 100/10-20-084-06W4/0
- 100/10-21-084-06W4/0
- 100/13-27-084-06W4/0
- 100/15-17-085-06W4/0

In the case of the bitumen evaluation wells, CNRLpuzzled by the request. Board
regulations require bitumen evaluation wells to dismndoned shortly after they are
drilled. Industry practice is to abandon such wetisnediately after logging, generally
without setting casing. As such, there is no pagyilof re-entry and completion. These
wells are now, and forever, incapable of productidbn request the shut in of well
incapable of production serves no purpose. Furtstesuld a well be drilled nearby, it
would constitute new data, and would require ar@®t application to produce. The
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creation of new data could ultimately form the basir a new hearing. Thus, a Board
ordered shut in does not serve any future purpose.

The seven bitumen evaluation wells Nexen listssfart in were contested in the previous
interim hearing. Both the logs and cores from th@s#ls were presented as evidence at
that time. Nexen and CNRL argued fully all thisdmnce before the panel. Based on this
evidence, the Board rendered its decision (2004;04bich was to allow these wells to
produce. Nexen has provided no further evidencehvpertains directly to these wells.
As such, when examined on a pool by pool caseetiseno basis on which to alter the
previous rulings. The Board must reject this retjues

Similarly, all of the gas wells Nexen seeks to simutvere examined in the previous

interim hearing. In this case, none of the wellsehbeen cored. Thus neither the core
study of Nexen or the SSG provides any new evidevitieh directly bears on these

pools. With no new evidence pertaining to thesegydbe Board has no basis on which
to alter its previous findings.

These wells do however, provide a graphic examplhy the Board must reject both
the SSG and Nexen’s request to entirely dismissMabiskaw D shale as a seal. Both
interveners seek to have these wells ordered shoy having the D shale dismissed. If
they were successful, these would be 17 exampleseti which would be shut in,
despite the fact that the evidence pertaining tsehpools was sufficiently strong to
convince the Board these were isolated from bitumen

3.3.7 Wellsrequested shut in by the SSG

The SSG list of wells it seeks to have shut in amst 24 CNRL operated wells in the
Newby and Chard area (Figure 29). Of these, 22 hatebeen cored. The SSG
recommended 14 of the 22 wells be given a prodteteissin the interim hearings. In
their February 14 submission the SSG provides no new evidence whickctly
addresses the nature of the Wabiskaw D shale imrbe of influence for these wells.
Despite this, the SSG now seeks to have theseishdthe remaining 8 wells were
recommended for shut in by the SSG, but were displty CNRL at the interim
hearings. Having heard the arguments of all parties Board ruled that all 8 should be
allowed to produce. The SSG seeks to have thisguwverturned on all 8, but provides
no evidence to show that the Wabiskaw D shale isarseal within the area of influence.
CNRL contends that for the reasons presented prslyiothe Wabiskaw D shale must be
examined on a pool by pool basis. In the case ega22 wells, no evidence has been
submitted to show that the previous ruling of thea®l was in error. Therefore, the
production status of these wells should remain angkd. These wells also form another
example of a group of wells which a sweeping repecof the Wabiskaw D shale would
shut in, despite the fact that when they were emathion a pool by pool basis, the
evidence showed these wells to be isolated frommnin
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The two remaining wells (AA/6-28-86-7W4 and AA/7-88-7W4) are cored. As these
wells are abandoned bitumen evaluation wells, they now, and for ever more,
incapable of production. Despite this, in the imehearing they were examined by the
SSG, who identified the Wabiskaw D shale from logsd determined it to be greater
than 0.5m. Based on this, they recommended a peostatus for these wells. This status
was duly conferred in decision 2004-045. Having rexamined the core in these two
wells, the SSG has determined the Wabiskaw D shaatirely absent. Nexen however
has examined the same core and determined bothicdahe Wabiskaw D shale. They
furthermore determined that the thickness of thaleshn AA/6-28-86-7W4 is both
understated by the logs, and exceeds the 0.5mfc@bfRL believes that although
academic, the production status of these two valtsuld not be changed. At best the
evidence against these wells is contradictory oonsistent, and in the case of 6-28, the
log and core evidence of Nexen indicate the WalkwsRashale is present, and exceeds
the Board’s 0.5m cutoff.

The SSG also lists 30 wells (7 CNRL) from the Haktifabiskaw McMurray A Pool
(Hardy Wabiskaw M Pool in Board order system) foutsin. This is once again a
Wabiskaw C sand pool that was recommended for shbly the SSG in the Interim
Hearing. This recommendation was contested by CHRL others, and after hearing all
the evidence, the Board granted this pool a prodiatels. The SSG seeks to have this
decision overturned. The new evidence providetascore study. An examination of the
data shows that the new evidence pertaining topbdd is a core derived Wabiskaw D
shale thickness from one well. This data pointaatis that the D shale is present in 9-
36-77-6W4, and its thickness is 75 cm thick (25corerthan is required to be considered
a seal). No other wells have core. Thus, all ofibes evidence supports the Board’s
original finding. Based on this it is obvious thhe request of the SSG concerning this
pool is entirely groundless, and must be denied.

3.3.8 Conclusions

The SSG and Nexen have asked the Board to ovattuprevious rulings and dismiss
the possibility that the Wabiskaw D shale is a .s&hky do this on the basis of core
studies that CNRL has shown are conflicting andreairctory. CNRL submits that such
data is clearly insufficient to justify such a swi&® change. CNRL believes that the
previous approach of examining evidence on a pggbdml basis is still a logical and
reasonable approach. If the wells requested fot share examined in this way, it is
clear the evidence on which they rely to overtuvus rulings is extremely weak, or
non-existent. For these reasons, the Board musttherrequest for shut in, and maintain
the previously ordered production status.

4.0 DUNCAN, LEISMER, THORNBURY AREA

The SSG has made a request to have changed the stat number of CNRL operated
wells in the Duncan, Leismer and Thornbury area $8G bases these requests on new
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pressure data, and repooling on the basis of ftoidtacts. CNRL believes that when
properly interpreted, pressure data can be a twadidfor pooling wells. CNRL does not
agree with the pooling of adjacent regional welschannel wells on the basis of fluid
contacts alone. After an exhaustive hearing at cCtiee Board concluded:

“The Board does not interpret the McMurray A regabsand gas pools to
be connected with gas within laterally offsettifgacnel sediments, nor
the McMurray A regional top water zones to be cated with top water
within laterally offsetting channel sedimentgDecision 2003-023, Pg.
27)

It also stated:

“Based on its review of the gas and top water zpttes Board disagrees
with Nexen, and Petro-Canada that lateral commuince pathways

commonly exist between regional Wabiskaw C, McMurrs and

McMurray B2 sands and McMurray channel safigBecision 2003-023,
Pg. 28)

In summary the Board concluded:

“lateral communication pathways do not commonly sexbetween
regional Wabiskaw C, McMurray A, McMurray B2, andablékaw D

valley-fill gas pools and/or top water zones andMMicray channel gas
pools and/or top water zones”’(Decision 2003-023, Pg. 29)

This finding was incorporated into RGS gas poohmgthodology where the first criteria
listed required for pooling was:

“Gas was present in the same stratigraphic interyBIGS Pg 75.)

The proposed poolings of the SSG based on fluidacts alone go against the criteria
outlined in the RGS, and the Board ruling upon \Wwhicwas based. It does so without
commenting why these findings should not apply, g@mdving the case that these
conclusions were incorrect. CNRL believes thatdhginal findings were based on the
comprehensive evaluation of all the available daag that these should not be
abandoned until a comprehensive study of all thia dhows them to be wrong. On this
basis CNRL believes that the pooling of gas inaegl strata with that of channel strata
solely on the basis of fluid contacts must be teg:c

5.0 CONCLUSIONS
CNRL and ISH have conclusively demonstrated thatilabiskaw B Valley fill at Kirby
is inferior to both the McMurray in Kirby, and thWabiskaw at Tar — Ells. They have

also shown that if the appropriate cut off (20mppplied, and geology examined, the
Upper Manville J, U2U, V2V and Il pools are not association with potentially
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recoverable bitumen. CNRL also contends that th& 8&es not present new evidence
that supports their request for shut in of the Wpdannville O30 pool and 3-21-74-
7W4, and this request should be denied.

None of the evidence presented by Petro Canadetlglirelated to the wells they seek to
have shut in. The data that was provided has beewrsto be inconclusive, and the
conclusions drawn from it unsupported or incorrdbbst of it has been presented to the
Board in previous hearings, where it was judgedtodite compelling. For these reasons
Petro Canada’s request should be denied.

Nexen and the SSG seek to have the Wabiskaw D straleved from consideration as a
sealing unit. In so doing, they seek the shut iradarge number of wells. CNRL has

demonstrated that the two studies are inconsisé@at contradictory, and thus are
insufficient evidence to support such a sweepigu The past practice of examining

the nature of this shale on a pool by pool basmares the reasonable and logical
approach. When such an evaluation is done, theerg&ldoes not support the alteration
of the production status of the wells.
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Figure 5. CNRL Revised B4B Pool Pressure Plot



B4B Pressure Data

Well: Kirby - New B4B Pool Summary Well
P/Z AOF Report

Gas Analysis
Gas Comp %
Gas Analysis Data Cc1 98.4703
Specific Gravity 0.562 c2 0
Critical Pressure 4639 psi Cc3 0.01
Critical Temperature 347 R c4l 0
CaN 0
Csl 0
Well Data C5N 0
Pool Datum 0 ftkKB (e} 0
Well Datum 0 ftKB C7+ 0
Kelly Bushing Elev 0 ft H 0
Casing Flange Elev 0 ft HE 0.01
Reservoir Temp. 60 F co2 0.2799
N2 1.2298
H2s 0
Total 100
Pressure Tests
P Well
(Pool Head Run Depth
Date Use well Calc Datum)  Shutin  Pressure Temp Run Depth Pressure  Gradient Calc z CumGas Comments
y/m/d Symbol  Test Name Test Type P psi hrs psi F ftKB psi psilft z MMSCF
1992/01/09 b Y RAX NCR KIRBY 11-3-74-8 BH StGrad N 303.27 163 275.28 62,6 1475.07 303.27 013Y 0.9572 0
1992/01/09 b Y RAX NCR KIRBY 11-3-74-8 BH Bldup N 299.94 911 0 32 1486.22 299.94 0.02Y 0.9577 0
1992/01/14 c Y RAX NCR KIRBY 6-35-73-8 BH StGrad N 299.5 1313 289.06 89.6  1500.98 299.5 0.01Y 0.9938 0
1992/01/14 c Y RAX NCR KIRBY 6-35-73-8 BH Bldup N 308.79 1295 0 32 1512.14 308.79 0.01Y 0.9936 [
1995/12/16 d Y BH StGrad N 226.11 94.6 2135 32 1460.63 226.11 oy 0.9622 993.82
1997/12/22 d Y TH N/A N 158.24 504 0 32 2921.26 158.24 oy 09734  1519.35
1997/12/31 b Y RAX NCR KIRBY 11-3-74-8 TH N/A N 164.04 8760 0 32 147474 164.04 oy 0.9765 1519.35
1999/05/12 d N RAX NCR KIRBY A7-3-74-8 BH N/A N 0 8760 0 32 0 0 oy 1 1674.1
2000/09/11 d N RAX NCR KIRBY A7-3-74-8 BH N/A N [ 20472 0 32 [ [ oy 1 1732.09
2001/10/24 b N RAX NCR KIRBY 11-3-74-8 BH N/A N 0 720 0 32 0 0 oy 1 177228
2001/10/24 d N RAX NCR KIRBY A7-3-74-8 BH N/A N [ 720 0 32 [ [ oy 1 1772.28
2001/10/25 c N RAX NCR KIRBY 6-35-73-8 BH N/A N 0 24 0 32 0 0 oy 1 1772.28
2003/06/28 a Y RAX 7AKIRBY 7-36-73-8 BH StGrad N 133.43 101 80.21 51.8 1559.38 133.43 oy 0.9972 1891.11
2004/01/17 b Y RAX NCR KIRBY 11-3-74-8 BH StGrad N 112.98 3312 38.14 55.4 147441 112.98 oy 0.9837  1903.97
2004/01/29 c Y RAX NCR KIRBY 6-35-73-8 BH StGrad N 264.55 3608.4 83.11 51.8 1476.38 264.55 oy 0.9945  1903.97
Deliverability Tests
Water Lower
Gas Flow Oil Flow Flow Flow MPP Upper Perf. Perf. Liquids Sediment
Date Use Well Duration  Rate Rate Rate Pressure Pressure N AOFP Calc CumGas Depth Depth per Day Choke and Water Liquid Oil Water Producing Comment
yimid Symbol  Test Name Test Type Hours  mcfid  Bblid Bbl/d psi psi Factor  mcfld  Z z MMSCF ~ ft KB ftKB Bbl/d GOR Size % CFactor Gravity Gravity Gravity —Method s
1992/01/09 b Y RAX NCR KIRBY 11-3-74-8 N/A Single 48 0.32 - - 245.55 303.56 1 092Y 0.9572 0 [ 0 0 0 0 0 0 0 0 0
1992/01/14 c N RAX NCR KIRBY 6-35-73-8 N/A Single 48 284.42 308.64 1 525Y 0.9936 0 0 0 0 0 0 0 0 0 0 0
1995/12/19 d Y RAX NCR KIRBY A7-3-74-8 N/A Multi 14 200.15 225.68 0.94 361Y 0.9623 993.82 [ 0 0 0 [ 0 0 0 0 [
2001/02/26 a N RAX 7A KIRBY 7-36-73-8 N/A N/A 0 - 0 0 0 oy 1 1744.8 0 0 0 0 0 0 0 0 0 0
2001/02/26 a Y RAX 7A KIRBY 7-36-73-8 N/A Single 26 189.71 220.75 1 173Y 0.9954 1744.8 [ 0 0 0 [ 0 0 0 0 0
2001/10/25 c Y RAX NCR KIRBY 6-35-73-8 N/A Single 24 - 36.69 89.34 1 0.08 Y 0.9981 1772.28 0 0 0 0 0 0 0 0 0 0
Well Symbol Key
Well
Symbol Name
a RAX 7A KIRBY 7-36-73-8

b RAX NCR KIRBY 11-3-74-8
c RAX NCR KIRBY 6-35-73-8
d RAX NCR KIRBY A7-3-74-8
e Kirby - Top water pool Summary Well

Figure 6 CNRL Revised B4B Pool Pressure Data
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Figure 8. CNRL revised U2U Pool Pressure Plot
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Well: Kirby New U2U Pool Summary Well
PIZ AOF Report

Gas Analysis

Gas Composition %
Gas Analysis Data c1 98.4703
Specific Gravity 0562 c2
Critical Pressure 4639 psi c3 001
Critical Temperature U7 R cal [

can [

csl 0
Well Data CsN 0
Pool Datum oftks  Cs o
Well Datum oftke  C7+ 0
Kelly Bushing Elev ot H o
Casing Flange Elev ot HE 001
Reservoir Temp. 60F coz 02799

N2 12208

Has o

Total 100
Pressure Tests
Date use
yimid Symbol  Test Well Name.
1981/01/22 a ¥ ISH ET AL KIRBY 5-26-73-8
1981/01/31 a ¥ ISH ET AL KIRBY 5-26-73-8
1981/01/31 a ¥ ISH ET AL KIRBY 5-26-73-8
1993/02/05 w ¥ RAX NCR KIRBY 10-30-73-8
1993/02/14 w M RAX NCR KIRBY 10-30-73-8
1994/01/28 m M RAXET AL KIRBY 10-33-73-8
1994/01/30 s M RAXET AL KIRBY 6-32-73-8
1994/02/04 z M RAX NCR MARGIE 10-2-74-9
1994/02/07 m M RAXET AL KIRBY 10-33-73-8
1994/02/07 m M RAXET AL KIRBY 10-33-73-8
1994/02/07 z M RAX NCR MARGIE 10-
1994/02/18 z M RAX NCR MARGIE 10-2-
1995/01/01 y ¥ RAX NCR MARGIE 10-11-74-9
1995/01/08 y ¥ RAX NCR MARGIE 10-11-74-9
1995/01/14 o ¥ RAXET AL KIRBY 3-5-74-8
1995/01/14 t ¥ RAXET AL MARGIE 11-1-74-9
1995/01/25 o ¥ RAXET AL KIRBY 3-5-74-8
1995/01/25 t ¥ RAXET AL MARGIE 11-1-74-9
1995/02/11 " ¥ RAXET AL KIRBY 5-31-73-8
1995/02/21 " M RAX ET AL KIRBY 5-31-73-8
1995/12/19 e M ISH KIRBY 1-23-74-9
1995/12/31 e M ISH KIRBY 1-23-74-9
1996/01/06 p M RAXET AL KIRBY 4-24-74-9
1996/01/06 q M RAX ET AL KIRBY 4-3-74-8
1996/02/19 i M PARA ET AL CLYDE LAKE 7-36-73-9
1996/03/05 i M PARA ET AL CLYDE LAKE 7-36-73-9
1996/03/05 i M PARA ET AL CLYDE LAKE 7-36-73-9
1996/12/27 c ¥ ISH HZ KIRBY 10-29-73-8
1997/02/04 i ¥ PARA ET AL CLYDE LAKE 7-36-73-9
1997/02/21 i ¥ PARA ET AL CLYDE LAKE 7-36-73-9
1997/02/21 i ¥ PARA ET AL CLYDE LAKE 7-36-73-9
1997/03/19 3 Y PARA ET AL HZ CLYDE LAKE 10-36-73-9
1997/03/25 K ¥ PARA ET AL HZ CLYDE LAKE 10-36-73-9
1997/04/01 3 ¥ PARA ET AL HZ CLYDE LAKE 10-36-73-9
1997/12/31 " M RAXET AL KIRBY 5-31-73-8
1998/01/10 b M ISH ET AL WINEFRED 11-29-73-8
1998/05/01 m M RAXET AL KIRBY 10-33-73-8
1998/11/05 h Y PARA ET AL CLYDE LAKE 10-25-73-9
1999/05/15 m N RAXET AL KIRBY 10-33-73-8
1999/05/15 P N RAXET AL KIRBY 4-24-74-9
1999/05/15 T N RAXET AL KIRBY 5:31-73-8
1999/05/15 s N RAX ET AL KIRBY 6-32-73-8
1999/11/10 i N PARA ET AL HZ CLYDE LAKE 10-35-73-9
1999/12/10 a ¥ ISH ET AL KIRBY 5-26-73-8
2000/02/29 1 ¥ PARA ET AL KIRBY 16-27-73-9
2000/10/02 b ¥ ISH ET AL WINEFRED 11-29-73-8
2000/11/06 v N RAXET AL KIRBY 5-31-73-8
2000/11/06 s N RAXET AL KIRBY 6-32-73-8
2001/10/24 v N RAXET AL KIRBY 5-31-73-8
2001/10/24 s N RAXET AL KIRBY 6-32-73-8
2001/12/03 a N ISH ET AL KIRBY 5-26-73-8
2001/12/06 b M ISH ET AL WINEFRED 11-29-73-8
2001/12/31 h M PARA ET AL CLYDE LAKE 10-25-73-9
2003/10/01 e M ISH KIRBY 1-23-74-9
2003/10/04 a M ISH ET AL KIRBY 5-26-73-8
2003/12/11 q M PARA ET AL CLYDE 9-35-73-9
2004/01/19 n M RAXET AL KIRBY 1-6-74-8
2004/01/20 v ¥ RAXET AL KIRBY 5-31-73-8
2004/02/25 | ¥ PARA ET AL KIRBY 16-27-73-9

Deliverabilty Tests

Date use
yimid Symbol  Test Well Name.

1981/01/26 a M ISH ET AL KIRBY 5-26-73-8

1993/02/05 w M RAX NCR KIRBY 10-30-73-8

1994/02/07 m M RAXET AL KIRBY 10-33-73-8

1994/02/07 s M RAXET AL KIRBY 6-32-73-8

1994/02/18 z M RAX NCR MARGIE 10-2-74-9

1995/01/08 y M RAX NCR MARGIE 10-11-74-9
1995/01/25 o M RAXET AL KIRBY 3-5-74-8

1995/01/25 t M RAXET AL MARGIE 11-1-74-9
1995/02/21 v M RAX ET AL KIRBY 5-31-73-8

1995/12/21 e ¥ ISH KIRBY 1-23-74-9

1996/01/03 e ¥ ISH KIRBY 1-23-74-9

1996/01/04 f ¥ ISH KIRBY 9-3-74-9

1996/01/08 q ¥ RAXET AL KIRBY 4-3-74-8

1996/01/09 P ¥ RAXET AL KIRBY 4-24-74-9

1996/03/05 i ¥ PARA ET AL CLYDE LAKE 7-36-73-9
1996/10/15 u ¥ RAXHZ ET AL KIRBY 11-34-73-8
1996/12/04 n M RAXET AL KIRBY 1-6-74-8

1997/02/21 i M PARA ET AL CLYDE LAKE 7-36-73-9
1997/03/09 ¢ M ISH HZ KIRBY 10-29-73-8

1997/03/24 i M PARA ET AL HZ CLYDE LAKE 10-35-73-9
1997/03/25 k M PARA ET AL HZ CLYDE LAKE 10-36-73-9
1998/11/05 h Y PARA ET AL CLYDE LAKE 10-25-73-9
2001/02/28 s N RAXET AL KIRBY 6:32-73-8

2001/02/28 s M RAX ET AL KIRBY 6-32-73-8

2001/04/30 | ¥ PARA ET AL KIRBY 16-27-73-9

Well Symbol Key

well

EH

ISH ET AL KIRBY 5-26-73-8
ISH ET AL WINEFRED 11-20-73-8

ISH HZ KIRBY 10-29-73-8

ISH KIRBY 11-27-73-8

ISH KIRBY 1-23-74-9

ISH KIRBY 9-3-74-9

PARA ET AL CLYDE 9-35-73-9

PARA ET AL CLYDE LAKE 10-25-73-9
PARA ET AL CLYDE LAKE 7-36-73-9
PARA ET AL HZ CLYDE LAKE 10-35-73-9
PARA ET AL HZ CLYDE LAKE 10-36-73-9
PARA ET AL KIRBY 16-27-73-9

RAXET AL KIRBY 10-33-73-8

RAXET AL KIRBY 1-6-74-8

RAXET AL KIRBY 3-5-74-8

RAXET AL KIRBY 4-24-74-9

RAXET AL KIRBY 4-3-74-8

RAXET AL KIRBY 5-31-73-8

RAXET AL KIRBY 6-32-73-8

RAXET AL MARGIE 11-1-74-9

RAXHZ ET AL KIRBY 11-34-73-8
RAXHZ ET AL KIRBY 14-31-73-8

RAX NCR KIRBY 10-30-73-8

RAX NCR KIRBY 10-34-73-8

RAX NCR MARGIE 10-11-74-9

RAX NCR MARGIE 10-2-74-9

Kirby New U2U Pool Summary Well

BN<XE<cmw-8aTOSZ-x—-S@-=0ao0oTH

Single
NIA
Single
incompl

alc

z222222222222222222222222222222222222222222222222222222222220Q

Duration
Hours

U2U Pool Pressure Data

P well
(Pool e Run Depth
Datum) ~ Shutin  Pressure Temp  Run Depth Pressure Gradient Calc z
psi hrs psi F kB psi psift
30995 20182 22 15748 32068 047 Y 0.9485
31749 1205 20385 2 15748  317.49 049 Y 09473
30821 82 29979 22 145177 30821 049 N 0.9488
30385 3372 0 32 142749 30414 002 Y 09495
3011 0 289.79 32 142747 30139 002 Y 0.95
2734 0 267.01 32 149934 2734 001 Y 09545
27035 0 26368 32 144029 27035 002 Y 0955
284.27 0 27238 32 139764 28456 002 Y 09527
28311 1949 26919 32 149869  283.11 001 Y 09529
27253 1949 26919 32 149934 27253 001 Y 09546
27586 2854 28181 32 139731 27615 003 Y 09541
28921 2854 28181 32 139764  289.64 003 Y 09519
27354 0 26643 32 137238 27354 oy 09545
283.84 160 0 32 137828 28384 oy 09528
25817 0 24845 32 145768 25817 0oLy 0.957
27253 0 26223 32 137566 27253 001 Y 09546
25396 o 2499 32 146358  253.96 oy 09577
2705 165 o 32 138156 2705 o 0955
26556 0 2586 22 142013 26571 001 Y 09624
257.44 177 0 32 142013 257.44 oY 09635
24424 99999.9 23844 572 136581  244.24 002 Y 09592
24758 617 23656 662 13727  247.58 001 Y 09587
23728 208 23351 662 137106 237.28 001 Y 09604
20421 19 19348 698 150131 20421 001 Y 09957
24018 99999.9 o 554 141995 24047 002 Y 09666
2383 2 0 536 142028 2383 001 Y 09668
24004 2 59 142028  240.04 001 Y 09666
19464 999999 1855 536 152395 19479 oy 09959
21611 999999  209.43 536 142028 21611 (5% 09698
21437 201 207.55 536 142028 21437 5% 09701
21495 2909 20755 32 142028 21495 oy 097
20523 0 20146 464 62008 20523 oy 09677
20871 36 20146 428 142224 20871 (5% 09672
20392 36 20146 41 58727 20392 (5% 09679
15563 8760 32 144357 15577 oY 09777
3011 99999.9 4351 554 146949 3011 043Y 09582
124.44 120 0 734 151181 12444 (5% 0979
15476 123 0 32 17815 15476 (5% 09968
72 0 32 o [ oy 1
0 72 0 32 [ 0 oy 1
o 8760 0 32 0 [ oy 1
0 8760 0 32 [ [ oy 1
o 275 0 32 0 o (5% 1
1095 813 10588 518 155381 1095 oy 09815
14576 903 32 139272 14576 (5% 09969
22814 999999 1842 554 147375 22814 oy 09681
72 o 22 0 (5%
0 72 0 22 0 0 (5% 1
0 720 0 22 0 o (5% 1
0 720 0 22 0 0 (5% 1
0 1432 o 32 0 0 (5% 1
37217 461556 1334 554 147244 37247 (5% 09488
6266 76547 3553 13002 6266 (5% 09987
10428 363 100.95 32 134777 10428 (5% 09824
27572 36494 5004 32 155118 27572 oy 09541
8166 4 59.47 554 140059 8166 oy 09983
7789 33619 7426 59 143701  77.89 oy 0989
7484 33854 7078 554 142749 7484 (5% 09892
16578 260756 0 572 139272 16578 (8% 09965
Water
GasFlow OilFlow Flow  Flow P
Rate  Rate  Rale  Pressure Pressure N AOFP  Calc
mcid  BbUd  Bbid  psi psi Factor  mcfid  Z
18898 309.22 1 191 09486
25715  298.92 1 434 09503
23772 2734 085 343Y 09545
25353 2718 1 597 Y 09547
26295  289.35 085 249 Y 09519
23264 27586 1 459 Y 09541
21538 25657 1 365 Y 09572
22408 26658 1 305 Y 09556
22872 257.44 05 347Y 09635
20305  247.29 1 093 Y 09587
20029 249.32 1 081 Y 09584
22727 259.33 085 118Y 09641
16737 20334 1 021y 09958
20726 242.36 1 111y 09595
21727 2396 1 259 Y 09666
15374 168.1 1 1761y 09765
14344 203.05 1 063 Y 09717
18405 21509 1 213 Y 0.97
1565 19087 1 368 Y 0996
6599 22205 1 153 Y 0964
14982 210.16 1 204 Y 0967
1421 15432 1 061 Y 09968
o 0 oY 1
6556  104.57 1 044 Y 09824
39218 14576 1 051y 09969

Figure 9. CNRL revised U2U Pool Pressure Data
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CumGas
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0
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Depth
ke
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KB

cococococcoccooococo00000000000

Liquids
per Day
Bbl/d

cococococcoccooococo00000000000

GOR

cococococcoccooococo00000000000

ediment

Sedi
Choke  and
size %

cococococcoccooococo00000000000

Water

cococococcococooococo00000000000

Liquid
CFactor Gravity
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oil
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Water
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kirtry Mew UZLU Pool summany Yell

Data: Jan.1981-Jul 2004

Operatar: Mo Production Cums
Figld: Active il: 0 M=TE
Zone: Farecast Gaz 244366 MMSCF
Type: Summary Water: 12233 MSTH
Group: Well: Kirby Mesy L2 Pool Cond: 0 MSTE
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Figure 10. CNRL revised U2U Pool Production Plot
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Figure 11
RGS Bitumen Evaluation Data for Proposed Pool

Revised Kirby Upper Mannville J Pool

Gross Net
Revised Pool Name SSG Pool Name Well ID Interval | Interval
UPPER MANNVILLE J | UPPER MANNVILLE J 00/10-05-073-07W4/0 12.3 7.5
UPPER MANNVILLE J | UPPER MANNVILLE J 00/11-07-073-07W4/0 14.05
UPPER MANNVILLE J | UPPER MANNVILLE J 00/07-19-073-07W4/0 14.7
UPPER MANNVILLE J | UPPER MANNVILLE J 00/10-03-073-08W4/0 #N/A #N/A
UPPER MANNVILLE J | UPPER MANNVILLE J 00/10-08-073-08W4/0 6.3 6.3
UPPER MANNVILLE J | UPPER MANNVILLE J 00/06-09-073-08W4/0 3.6 3.6
UPPER MANNVILLE J | UPPER MANNVILLE J 00/06-10-073-08W4/0 1.39 1.09

UPPER MANNVILLE J

UPPER MANNVILLE J

00/10-13-073-08W4/0

UPPER MANNVILLE J | UPPER MANNVILLE J | 00/11-14-073-08W4/0 10.75 10.75
UPPER MANNVILLE J | UPPER MANNVILLE J | 00/10-15-073-08W4/0 12 9.3
UPPER MANNVILLE J | UPPER MANNVILLE J | 00/09-17-073-08W4/0 #N/A #N/A

UPPER MANNVILLE J | UPPER MANNVILLE J | 00/10-17-073-08W4/0 9.89 5.99
UPPER MANNVILLE J | UPPER MANNVILLE J | 00/15-18-073-08W4/0 6.6 4.2
UPPER MANNVILLE J | UPPER MANNVILLE J | 00/09-19-073-08W4/0 3.89 1.79
UPPER MANNVILLE J | UPPER MANNVILLE J | 00/16-20-073-08W4/0 10.49 8.39

UPPER MANNVILLE J

UPPER MANNVILLE J

00/16-21-073-08W4/0

UPPER MANNVILLE J

UPPER MANNVILLE J

00/16-22-073-08W4/0

UPPER MANNVILLE J

UPPER MANNVILLE J

00/16-23-073-08W4/0

UPPER MANNVILLE J

UPPER MANNVILLE J

00/10-24-073-08W4/0

UPPER MANNVILLE J

UPPER MANNVILLE J

00/01-25-073-08W4/0
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Figure 12
RGS Bitumen Evaluation Data for Proposed Pool

Revised Kirby Upper Mannville U2U Pool

Revised Pool Name

SSG Pool Name

Well ID

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/05-26-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/11-27-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-29-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/11-29-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-30-073-08wW4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/05-31-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/14-31-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/06-32-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-33-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

02/10-33-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/02-25-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-25-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/16-27-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/09-35-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-35-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/07-36-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-36-073-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/03-05-074-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/01-06-074-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/06-06-074-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/11-01-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-02-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/09-03-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-11-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/10-14-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

02/10-14-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/01-23-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE U2U

00/04-24-074-09W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE B4B

00/06-34-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE B4B

00/09-34-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE B4B

00/10-34-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE B4B

00/11-34-073-08W4/0

UPPER MANNVILLE U2U

UPPER MANNVILLE B4B

00/04-03-074-08W4/0

Gross Net
Interval | Interval
14.25 10.35
13.19 11.69
#N/A #N/A
10.65 9.75
14.69 10.79
14.09 8.69
#N/A #N/A
6.9
12 9.6
5.1 4.5
#N/A #N/A
6.89 4.49
#N/A #N/A
#N/A #N/A
11.4 9
#N/A #N/A
13.8 12.6
e 1101
12 1.5
9.14 7.94
6.9 4.5
2.69 1.49
6 6
8.99 2.39
#N/A #N/A
0.29 0.29
8.39 5.7
IS 144
12.9 11.1
#N/A #N/A
#N/A #N/A
14.1 12
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00/10-34-073-08W4/3

KB: 704.4 m RR: 1981-02-16
TD: 556.0 m FormTD: BHL
Mode: Susp Fluid: Gas

RAX NCR KIRBY 10-34-73-8
187.0m to next well >
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Figure 15. Top Gas, Proof of Wabiskaw C Seal CapadlU Pool.



00/09-34-073-08W4/0

KB: 706.4 m RR: 1997-03-04
TD: 555.0 m {J FormTD:BHL
Mode: Susp Fluid: Water
RAX KIRBY 9-34-73-8
187.0m to previous well 1006.2m to hext well |

[ IM_GUAL |
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Figure 16. Top Water, Proof of Wabiskaw C Sealdc#y, U2U Pool
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Figure 18
RGS Bitumen Evaluation Data for Proposed Pool

Revised Kirby Upper Mannville V2V Pool

Revised Pool Name

SSG Pool Name

Well ID

Gross
Interval

Net
Interval

SINGLE WELL POOL UPPER MANNVILLE V2V | 00/12-16-074-07W4/0 E
UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/10-18-074-07W4/0 13.2
UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/14-18-074-07W4/0 #N/A #N/A
UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/05-19-074-07W4/0 125 10.2

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-01-074-08W4/0

UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/07-07-074-08W4/0 12.44 10.64
UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/06-08-074-08W4/0 12.6 7.2
UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/10-09-074-08W4/0 14.1 10.2
UPPER MANNVILLE V2V | UPPER MANNVILLE V2V | 00/11-10-074-08W4/0 13.8 13.8

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/02-11-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-11-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/12-11-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/09-12-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/14-12-074-08W4/0

13.8

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-13-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/11-13-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/13-13-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/09-14-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-14-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/11-14-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/12-14-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/15-14-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/16-14-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/06-15-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/01-16-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/01-17-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-17-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/01-18-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/02-19-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/09-20-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/11-22-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/12-23-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/06-24-074-08W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-12-074-09W4/0

UPPER MANNVILLE V2V

UPPER MANNVILLE V2V

00/10-13-074-09W4/0

14.85
13.85
15 13.8
12.3 9.3
13.5 7.8
BNEEE 1334
14.4 11.99
13.2 7.5
10.2 6.6
13.5 9.9
#N/A #N/A
13.15 10.15
12.59
14.35 13.75
13.55 12.34
14.09 10.19
13.05 10.05
6.6 5.1
6.29 4.8
10.8 2.4
11.35 7.75
12 10.2
12.3 8.39
11.8 6.69




Figure 19

10-01-074-08w4 Core Analysis Data

Sample RSat | RSat
Top | Thickness 0]] Witr Thickness
Location S#| (m) (m) Porosity| Ratio | Ratio | Lithology of Sample
>50%
Saturation
NOT ANALYSED -
00/10-01-074-08W4/0 1 483 1 0 0 0] SHALE
00/10-01-074-08W4/0 2 484 0.28 0.306 0.203 0.f97 VFSSLT CARB
00/10-01-074-08W4/0 3| 484.2B 0.3 0.308 0.222 0.[/% VF SLT
00/10-01-074-08W4/0 4]  484.5B 0.27 0.331 0.519 0485 VF SLT 0.27
00/10-01-074-08W4/0 5| 484.8p 0.3 0.381 0.661 O0.383% VF SLT 0.3
00/10-01-074-08W4/0 6| 485.15 0.3 0.349 0.975 0.3 VF SLT 0.3
00/10-01-074-08W4/0 7| 485.4p 0.29 0.341 0.701 0£29% VF SLT CARB 0.29
00/10-01-074-08W4/0 8| 485.74 0.3 0.359 0.554 04&5 VF ARGLSLT 0.3
00/10-01-074-08W4/0 9] 486.04 0.28 0.373 0.685 0385 VF SLT 0.28
00/10-01-074-08W4/0 10 486.32 0.3 0.321 0.533 0468 VF ARGLSLT 0.3
00/10-01-074-08W4/0 11 486.62 0.3 0.351 0.729 0285 VF SLT 0.3
00/10-01-074-08W4/0 12 486.92 0.29 0.344 0.Y65 ®{28S VF SLT 0.29
SS VF ARGLSLT
00/10-01-074-08W4/0 13 487.21 0.31 0.338 0.728 DJ]2CARB 0.31
00/10-01-074-08W4/0 14 487.52 0.28 0.346 0.Y84 ®{2%S VF SLT 0.28
00/10-01-074-08W4/0 15 487.8 0.31 0.34 0.65 0|35 VFSARGLSLT 0.31
00/10-01-074-08W4/0 16 488.11 0.3 0.353 0.766 0238 VF ARGLSLT 0.3
SS VF ARGLSLT
00/10-01-074-08W4/0 17 488.41 0.28 0.356 0.659 D,3CARB 0.28
00/10-01-074-08W4/0 18 488.69 0.3 0.354 0.674 0.33% VF ARGLSLT 0.3
00/10-01-074-08W4/0 19 488.99 0.29 0.349 0.Y34 ®J26S VF SLT 0.29
00/10-01-074-08W4/0 | 20 489.28 0.31 0.318 0.6 0.4 \SSARGLSLT 0.31
00/10-01-074-08W4/0 | 21 489.59 0.31 0.367 0.661 9D,38S VF SLT 0.31
00/10-01-074-08W4/0 2 4899 2.1 0 q @ LOST CORE
00/10-01-074-08W4/0 1 492 0.3 0.37 0.604 0.396 \&SSLT 0.3
00/10-01-074-08W4/0 2| 4923 0.3 0.34D 0.663 0.833% \& SLT 0.3
00/10-01-074-08W4/0 3| 492.4 0.27 0.341 0.634 036 VF SLT 0.27
00/10-01-074-08W4/0 4]  492.8)7 0.3 0.333 0.591 0.468% VF SLT CARB 0.3
00/10-01-074-08W4/0 5/ 493.1) 0.3 0.018 ( D SS SIH
00/10-01-074-08W4/0 6] 493.4)7 0.3 0.32 0.589 04185 \& SLT 0.3
00/10-01-074-08W4/0 7| 493.7¢7 0.21 0.294 0.618 0388 VF SLT 0.21
00/10-01-074-08W4/0 8| 493.98 0.24 0.164 0507 0483 VF SLT 0.24
NOT ANALYSED -
00/10-01-074-08W4/0 9 494.2p 1 0 0 0 DENSE
00/10-01-074-08W4/0 10 495.2p 0.3 0.326 0.606 0.39& VF 0.3
00/10-01-074-08W4/0 11 495.52 0.3 0.338 0.593 0488% VF SLT 0.3
00/10-01-074-08W4/0 12 495.82 0.28 0.335 0.563 0{48S VF CARB 0.28
NOT ANALYSED -
00/10-01-074-08W4/0 13  496.1 0.22 0 q 0 DENSE
00/10-01-074-08W4/0 14 496.32 0.31 0.351 0.606 MD38S VF 0.31
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00/10-01-074-08W4/0 1% 496.683 0.3 0.349 0.621 03%% VF 0.3
00/10-01-074-08W4/0 16 496.93 0.25 0.341 0591 D48S VF 0.25
00/10-01-074-08W4/0 17 497.18 0.3 0.356 0.%66 0438 VF 0.3
00/10-01-074-08W4/0 18 497.48 0.31 0.364 0.522 ®[48%S VF ARGL 0.31
00/10-01-074-08W4/0 19 497.79 0.25 0.373 0.489 D/58S VF
00/10-01-074-08W4/0 20 498.04 0.3 0.343 0.%82 0488 VF 0.3
00/10-01-074-08W4/0 21 498.34 0.31 0.295 0.511 D{48S VF SLT CARB 0.31
00/10-01-074-08W4/0 22 498.65 0.3 0.336 069 0/41S \&F 0.3
00/10-01-074-08W4/0 23  498.95 0.3 0.367 0.517 048% VF 0.3
00/10-01-074-08W4/0 24  499.25 0.27 0.354 0576 D/A38S VF 0.27
00/10-01-074-08W4/0 2%  499.52 0.34 0.344 0556 048S VF 0.34
00/10-01-074-08W4/0 26  499.86 0.32 0.348 0.452 &/58S VF ARGL
00/10-01-074-08W4/0 27 500.18 0.27 0.353 0.614 ®|38S VF 0.27
00/10-01-074-08W4/0 28 500.45 0.55 0 d ( LOST CORE
00/10-01-074-08W4/0 1 501 0.3 0.2683 0.613 0.887 V$SARGL 0.3
00/10-01-074-08W4/0 2 501.3 0.3 0.25 0.661 0.839 \&S 0.3
00/10-01-074-08W4/0 3 501.6 0.27 0.294 0.588 0485 VF 0.27
00/10-01-074-08W4/0 4| 501.8f 0.31 0.357 0.615 0.38% VF 0.31
00/10-01-074-08W4/0 5/ 502.18 0.31 0.368 0.541 045% VF 0.31
00/10-01-074-08W4/0 6| 502.4P 0.31 0.354 05 0.5 \WSARGL 0.31
00/10-01-074-08W4/0 7 502.9 0.2 0.36f 0.65 0/45 \GSCARB 0.2

Total

core Total Thickness >509

cut 19 Sat 13.68
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DET Information
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Figure 20
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Figure 22. Modified Pressure Plot 10-26-81-7W4
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10-14-79-TW4 Bottom Piezometers

1800

® ® :,'F‘ "" :1' @l
Bitumen @328.5 m Kb B . o I
1780 4 e ~ a4 % g, at ;
o, S s % .
LR I S ';;;::5:;{:: ANt g AW S e

1760 J : -':-w 1 = |
- 1740 -
®
i {50 Pressure Incline 2.4kPaa/m
g
=
9 1700 -
p
o
% 1680
=
1]
O ee0 Wet Sand @311.7 m Kb

1640 4

1620

1600 . ! . f : — f . . . f 4

Jan-03 Jul-03 Jan-04 Jul-04 Dec-04

Date
|- 32847 mKb - 311.73mKb |

Figure 23. CNRL Modified Piezometer Plot for 10-19-7W4
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Gauge Pressure (kPaa)
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Figure 24. Piezometer Pressure Plot 10-14-79-7W4
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® 102/9-24-80-7TW4 Piezometer Data
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Figure 25. Piezometer Pressure Plot 9-24-80-7W4



Figure 26

Presence/ Absence Comparison

Well ID Nexen Core SSG Core
Measured Thickness (m) Measured Thickness (m)
AA/12-18-085-06W4/0 0.32 0.0
AA/09-19-085-06W4/0 0.29 0.0
AA/02-29-085-06W4/0 0.47 0.0
AA/09-30-085-06W4/0 0.25 0.0
AA/04-31-085-06W4/0 0.24 0.0
AA/14-13-085-07W4/0 0.31 0.0
AA/06-24-085-07W4/0 0.41 0.0
AA/09-24-085-07W4/0 0.26 0.0
AA/14-24-085-07W4/0 0.21 0.0
AA/11-25-085-07W4/0 0.39 0.0
AA/04-36-085-07W4/0 0.33 0.0
AA/06-06-086-06W4/0 0.19 0.0
AA/08-06-086-06W4/0 0.21 0.0
AA/04-01-086-07W4/0 0.31 0.0
AA/11-01-086-07W4/0 0.27 0.0
AA/16-11-086-07W4/0 0.21 0.0
AA/02-12-086-07W4/0 0.27 0.0
AA/10-22-086-07W4/0 0.31 0.0
AA/06-23-086-07W4/0 0.52 0.0
AA/09-23-086-07W4/0 0.26 0.0
AA/02-24-086-07W4/0 0.18 0.0
AA/04-24-086-07W4/0 0.4 0.0
AA/10-27-086-07W4/0 0.3 0.0
AA/06-28-086-07W4/0 0.57 0.0
AA/07-33-086-07W4/0 0.22 0.0
AA/07-34-086-07W4/0 0.2 0.0
AA/08-35-086-07W4/0 0.26 0.0
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Figure 27

Measured Core Thickness Comparison

Well ID Nexen Core SSG Core
Measured Thickness Measured Thickness
AA/01-32-084-07W4/0 0.40 0.76
AA/06-34-084-07W4/0 0.36 1.20
AA/05-30-085-06W4/0 0.47 1.30
AA/08-36-086-07W4/0 0.18 0.07
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Figure 28

Lost Corein SSG Study

Well ID

Unit Identified in
Core

SSG Core Thickness
(m)

Reported Lost Core

00/10-26-075-05W4/0 Wabiskaw D Shale 0.07
AA/08-36-086-07W4/0 Wabiskaw D Shale 0.07
AA/16-13-084-09W4/0 Wabiskaw D Shale 0.12

AA/02-09-085-08W4 Wabiskaw D Shale 0.15
AA/10-24-085-10W4/0 Wabiskaw D Shale 0.17
AA/09-07-085-10W4/0 Wabiskaw D Shale 0.22
AA/16-30-085-08W4/0 Wabiskaw D Shale 0.14 yes
AA/11-17-085-10W4/0 Wabiskaw D Shale 0.23
AA/10-05-085-08W4/0 Wabiskaw D Shale 0.17 yes
AA/09-04-085-08W4/0 Wabiskaw D Shale 0.22 yes
AA/11-11-086-07W4/0 Wabiskaw D Shale 0.28
AA/09-29-084-07W4/0 Wabiskaw D Shale 0.30
AA/02-20-086-08W4/0 Wabiskaw D Shale 0.23 yes
AA/10-03-080-07W4/0 Wabiskaw D Shale 0.20 yes
AA/07-20-086-07W4/0 Wabiskaw D Shale 0.34 yes
AA/09-36-084-12W4/0 Wabiskaw D Shale 0.43
AA/05-16-085-06W4/0 Wabiskaw D Shale 0.33 yes
00/10-08-084-09W4/0 Wabiskaw D Shale 0.53 yes
00/15-35-076-04W4/0 Wabiskaw D Shale 0.53
AA/05-31-084-07W4/0 Wabiskaw D Shale 0.54 yes
00/10-08-076-05W4/0 Wabiskaw D Shale 0.25 yes
AA/13-06-083-08W4/0 Wabiskaw D Shale 0.56 yes
AA/16-04-086-08W4/0 Wabiskaw D Shale 0.49 yes
AA/14-25-086-07W4/0 Wabiskaw D Shale 0.08 yes
AA/10-10-080-07W4/0 Wabiskaw D Shale 0.25 yes
AA/14-36-083-08W4/0 Wabiskaw D Shale 0.63 yes
AA/13-11-084-09W4/0 Wabiskaw D Shale 0.69
AA/16-17-084-09W4/0 Wabiskaw D Shale 0.70

00/05-18-084-08W4/0 Wabiskaw D Shale 0.23 yes
AA/16-18-084-09W4/0 Wabiskaw D Shale 0.75 yes
00/11-14-077-06W4/0 Wabiskaw D Shale 0.75 yes
AA/01-17-086-08W4/0 Wabiskaw D Shale 0.65 yes
AA/01-32-084-07W4/0 Wabiskaw D Shale 0.76 yes
AA/02-27-084-09W4/0 Wabiskaw D Shale 0.53 yes
AA/10-22-080-07W4/0 Wabiskaw D Shale 0.83
AA/08-04-084-09W4/0 Wabiskaw D Shale 0.84 yes
AA/16-14-083-08W4/0 Wabiskaw D Shale 0.85
AA/13-20-084-09W4/0 Wabiskaw D Shale 1.00

00/09-36-077-06W4/0 Wabiskaw D Shale 0.75 yes
00/10-02-082-05W4/0 Wabiskaw D Shale 1.00 yes
00/03-34-080-08W4/0 Wabiskaw D Shale 0.70 yes
AA/15-10-084-09W4/0 Wabiskaw D Shale 1.01
AA/01-15-085-08W4/0 Wabiskaw D Shale 1.03
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00/07-15-084-09W4/0 Wabiskaw D Shale 1.07 yes
AA/06-18-084-07W4/0 Wabiskaw D Shale 0.85 yes
AA/10-29-080-07W4/0 Wabiskaw D Shale 1.20 yes
AA/02-30-085-06W4/0 Wabiskaw D Shale 1.27
AA/05-30-085-06W4/0 Wabiskaw D Shale 1.30 yes
00/03-32-080-07W4/0 Wabiskaw D Shale 1.43
AA/10-26-080-07W4/0 Wabiskaw D Shale 1.14 yes
AA/06-34-084-07W4/0 Wabiskaw D Shale 1.20 yes
00/07-13-077-06W4/0 Wabiskaw D Shale 0.47 yes
AA/11-30-080-06W4/0 Wabiskaw D Shale 1.52
AA/07-26-080-08W4/0 Wabiskaw D Shale 0.14 yes
02/09-24-080-07W4/0 Wabiskaw D Shale 1.80
AA/12-09-085-06W4/0 Wabiskaw D Shale 1.90
00/07-33-081-05W4/0 Wabiskaw D Shale 2.15
00/10-30-080-06W4/0 Wabiskaw D Shale 2.20 yes
AA/06-10-084-09W4/0 Wabiskaw D Shale 2.38
00/10-04-073-07W4/0 Wabiskaw D Shale 2.00 yes
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Figure 29
Excerpt from SSG Appendix 1, Contested Wells & Intervals
(Core Column Added by CNRL)

Field Pool Name wedl ID Stratigraphic | Change SSG SSG Decision Licensee Cored
Name Interval inPPay | Previous New 2004-

Intervals | Produce | Produce 045

for Final | / Shutin | / Shut in

Hearing
CHARD | WABISKAW U/D-034 | 00/06-20-080-06W4/0  Wbsk Gusl Produce  Shut-Ir CNRL No
CHARD WABISKAW K 00/11-28-080-06W4/0 Whbsk C Sand Produce| Shut-In CNRL No
CHARD | WABISKAW U/D-037 | 00/07-13-080-07W4/0  Wbsk Gusl Produce  Shut-Ir] CNRL No
CHARD | WABISKAW U/D-037 | 00/07-14-080-07W4/0  Wbsk Gusd Produce  Shut-Ir CNRL No
CHARD | WABISKAW U/D-037 | 00/10-23-080-07W4/0  Wbsk Gusd Produce  Shut-Ir] CNRL No
NEWBY WABISKAW AA 00/14-20-083-05W4/0| Whbsk C Sand Produce| Shut-In CNRL No
NEWBY WABISKAW AA 00/06-30-083-05W4/0 Whbsk C Sang Produce| Shut-In CNRL No
NEWBY | WABISKAW U/D-060 | 00/15-31-083-05W4/0f Wbsk G&d Produce  Shut-Ir] CNRL No
NEWBY | WABISKAW U/D-060 | 00/12-05-084-05W4/0f Wbsk G&d Produce  Shut-Ir CNRL No
NEWBY WABISKAW T 00/06-09-084-06W4/0| Wbsk C Sand Shut-In Shut-In| Produce CNRL No
NEWBY WABISKAW T 00/05-10-084-06W4/0 Whbsk C Sand Shut-In Shut-In| Produce CNRL No
NEWBY WABISKAW S 00/08-12-084-06W4/0 Whbsk C Sand Produce| Shut-In CNRL No
NEWBY WABISKAW T 00/07-16-084-06W4/0| Wbsk C Sand Shut-In Shut-In| Produce CNRL No
NEWBY WABISKAW T 00/09-17-084-06W4/0| Wbsk C Sand Shut-In Shut-In| Produce CNRL No
NEWBY WABISKAW T 00/10-20-084-06W4/0| Wbsk C Sand Shut-In Shut-In| Produce CNRL No
NEWBY WABISKAW T 00/10-21-084-06W4/0| Wbsk C Sand Shut-In Shut-In| Produce CNRL No
NEWBY | WABISKAW U/D-066 | 00/13-27-084-06W4/0 Whbsk Gsd Shut-In Shut-In|  Produce CNRL No
NEWBY | WABISKAW U/D-075 | 00/15-17-085-06W4/0f Wbsk G&d Produce  Shut-Ir] Produge CNRL No
NEWBY WABISKAW V 00/10-25-085-06W4/0| Wbsk C Sand Produce| Shut-In CNRL No
NEWBY WABISKAW V 00/10-26-085-06W4/0| Wbsk C Sand Produce| Shut-In CNRL No
NEWBY WABISKAW V 00/10-27-085-06W4/0| Wbsk C Sand Produce| Shut-In CNRL No

CANNAT
RESOURCES
NEWBY | WABISKAW U/D-053 | AA/06-28-086-07W4/0, Wbsk Caad Producegl  Shut-Ir] Produce INC. Yes
CANNAT
RESOURCES

NEWBY | WABISKAW U/D-055 | AA/07-33-086-07W4/0, Wbsk Caad Producel  Shut-Ir Produce INC. Yes
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