THE ALBERTA ENERGY REGULATOR
PROCEEDI NG | D NO. 430

IN THE MATTER OF t he Responsi bl e Energy Devel opnent
Act, SA 2012, ¢ R-17.3 and the Regul ati ons and Rul es

made t her eunder;

AND | N THE MATTER OF an Application to Anmend Commerci al
Schenme Approval No. 11475 for the Kirby In Situ O
Sands Project, KNO8 and KNO9 Devel opnent (Application
No. 1936092)

AER PRCOCEEDI NG
VOLUME 1

Cal gary, Alberta
February 6, 2024

Dicta Court Reporting Inc.
403-531-0590




© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

TABLE OF CONTENTS

Descri ption

February 6, 2023 Mor ni ng Sessi on
Openi ng Remar ks

Subm ssions by J. Jam eson

Subm ssions by M Ril ey

Deci si on

Subm ssions by M Riley

Subm ssions by J. Jam eson

Deci si on

Di scussi on

DEVI N OLLENBERGER, THOVAS BOONE, LENNON ROCHE,
MARC SCRI MSHAW Affirmed

GERARD | ANNATTONE, JASON LAVI GNE, SCOTT SVERDAHL,
DALE WALTERS, XI ANG WANG, PETER THOMSEN, SCOTT
BARLAND, Sworn

Direct Evidence of Canadi an Natural Resources

Limted Wtness Panel

February 6, 2023 Aft ernoon Sessi on
DEVI N OLLENBERGER, THOVAS BOONE, LENNON ROCHE,
MARC SCRI MSHAW Previously Affirned

GERARD | ANNATTONE, JASON LAVI GNE, SCOTT SVERDAHL,
DALE WALTERS, XI ANG WANG, PETER THOMSEN, SCOTT

Page

15
20
22
23
28
30
32
36

37

79
81

Dicta Court Reporting Inc.
403-531-0590




© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

BARLAND, Previously Sworn

M Riley Cross-exam nes Canadi an Nat ur al
Resources Limted Wtness Panel

A. McLeod Cross-exam nes Canadi an Nat ural
Resources Limted Wtness Panel

The Panel Questions the Canadi an Nat ural
Resources Limted Wtness Panel

Certificate of Transcript

157

172

190

192

Dicta Court Reporting Inc.
403-531-0590




© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

Proceedi ngs taken at Govier

Hal |, Calgary, Alberta

February 6, 2023

Ci ndy Chi asson
Brian Zaitlin

Meg Bar ker

WIlliam MdC ary
Shannon Pedd| esden
Andr ew Lung

Deni se Par sons
Anast asi a St ani sl avski
Fahad Handan

Mar yam Rahi mabad
Susan Har bi dge
Maksi m Xhaferl | ari
Fel i x Chi ang

Scott Botterill
Baohong Yang

El wn Gal | onay

J.P. Jam eson

Mor ni ng Sessi on

Panel Chair
Panel Menber
Panel Menber

AER Legal Counsel
AER Legal Counsel
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f
AER St af f

For Canadi an Nat ur al

Resources Limted

Dicta Court Reporting Inc.

403-531-0590




© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

M Riley For | SH Energy Ltd.
A. MLeod For |1 SH Energy Ltd.
Mur phy, CSR(A) Oficial Court Reporter
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( PROCEEDI NGS COMVENCED AT 9:17 AM

Openi ng Remar ks

COW SSI ONER CHI ASSON: So a question before we start.
Are we standardly | eaving the door open to the foyer
there? | suspect it would be a noise distraction.
Thank you.

Good norning, and wel cone to Govier Hall. Thank
you for attending to participate in and observe the
hearing in Proceeding 430. M nanme is C ndy Chiasson,
and | amthe hearing conmm ssioner chairing this
hearing. The other Panel Menbers are on ny right, Mg
Barker and on ny left Dr. Brian Zaitlin.

COWM SSI ONER ZAI TLI N: We ask that the parties refer
to us as "Comm ssioner Chiasson", "Conm ssioner

Bar ker", and "Comm ssioner Zaitlin", and that you
refrain fromusing the term"Madam Chair".

My col |l eagues and | respectfully acknow edge that
we are holding this proceeding on the traditional
territories of peoples of Treaty 7 region in southern

Al berta, which includes the Siksika, Piikani, and
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Tsuut'ina Nation and the Stoney Nakoda Nation, which

i ncl udes the Chiniki, Bearspaw, and Wesl ey First
Nat i on, Mhkinstsis, also known as the Cty of Calgary,
is also honme to Metis Nation of Al berta Region 3.

| want to introduce the AER staff who are
assisting the panel in this proceeding. Please
identify yourself when |I read your nanes.

So we have WII Md ary and Shannon Peddl esden of
the |l aw branch, when |I read your nanes.

Andrew Lung, the hearing coordinator for this
proceedi ng. The technical staff assisting the Panel
are Susan Har bi dge, Maksim Xhaferllari, Felix Chiang,
Scott Botterill, Baohong Yang, and Elwn Gal | onay.

Addi tional staff supporting the hearing may change
t hroughout the week. This norning we have Deni se
Par sons and Fahad Handan from hearing services, and do
we have Anastasia there as well?

And, Anastasia, | apologize because | renenber
your mai den nanme but not your married nane. So | wll
correct that when | have a chance to | ook. The hearing
panel and all the AER staff in the hearing roomare
weari ng nane tags whether they are assisting in the
proceedi ng or observing participating. |If you have
guesti ons about this proceeding, please approach the
staff supporting the hearing for assistance.

Communi cations with the Hearing Panel mnust be on
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the record; therefore, don't speak to Panel Menbers
unless it is part of the hearing. W're not trying to
be unfriendly, but, to be fair and transparent to the
hearing parties, all conmmunication with us nmust be on
the record. W appreciate everyone's understandi ng and
respect on this request.

In addition to AER staff, we have court reporters
to transcribe the proceeding. W ask the hearing
parties to be m ndful of speaking slowy and not
Interrupting or tal king over each other for the court
reporter's benefit.

Vi deo of the hearing is being live streaned
through a link on the AER s website. W do not keep a
record of videocast, and the video is not an official
transcript. The court reporter will prepare the only
official transcript of this hearing. To any viewers
who are observing the video cast, we advise that
recording or rebroadcasting of hearing audio or video
Is strictly prohibited, and the sane applies to anyone
here in the room

As well, we would advise for anyone in the room
that there is the possibility because you are video
casting that may show up on the video, so if you have
concerns pl ease speak to hearing staff.

M. Lung, please tell us the safety procedures as

wel |l as the particulars of this proceeding and the
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publication of the notice of hearing.

A. LUNG Thank you, Conm ssi oner
Chiasson. In case there is a building alarm 1listen
for directions and ask -- to evacuate turn left as you

evacuate CGovier Hall and proceed down the stairs. The
muster point is in the |obby of the Eau Claire Tower,
which is across the street to the west of us.

In the event of a nedical energency, call 9-1-1
and then alert an AER enpl oyee, who wll notify
bui l ding security. The first aid kits, defibrillator,
and first aid extinguisher can be found by the sink in
the foyer area that you cane in.

The fire phone on this floor is |ocated right
outside of the elevator |obby. M. Harbidge, in the
back row, is trained in first aid.

An AER enpl oyee will be present to assist anyone
who requires support to evacuate should there be an
energency. For other energencies, please alert any AER
staff. Please note that Govier Hall is the only AER
roomon this floor, all other conference roons are
private, and if not booked for your use, please don't
use it.

The subject of today's proceeding is
Appl i cation 1936092. On March 11, 2022, the AER
recei ved Application 1936092 from Canadi an Nat ur al

Resources Limted under Section 13(1) of the Ol Sands
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Conservation Act and Directive 23, oil sands project
applications to amend Conmerci al Schene Approval
Nunmber 11475.

The anendnent is for Pads KNO8 and KNO9 within --
or wwth the addition of two SAGD drai nage boxes. The
statenent of concern fromI|SH Energy Limted was
recei ved on April 8th, 2022.

The AER determ ned that the application should be
set down for a hearing on May 1st, 2023. The notice of
heari ng and notice of scheduling of hearing are
Exhibits 2.01 and 51.001 respectfully and were
distributed directly to all parties.

The materials filed for the hearing have been
mar ked as exhibits. The parties were sent a copy of
the nost recent exhibit list on February 1st, 2024.
That's all, Chiasson Conm ssioner.
COW SSI ONER CHI ASSON: Thank you, M. Lung.

W will now register the hearing participants.
Pl ease speak clearly and not too quickly into the
m crophone so the court reporters can hear you and for
the video webcast. State your nane for the record,
spell your surnane for the court reporter, and confirm
the party you are representing.

And this piece here is applicable for the whole
hearing. Technical limtations only allow five

m crophones to be |ive at any one tine, and you'll see
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we've got a nultiplicity of themhere. So please nute
your m crophone when you are finished speaking.

Who is representing the applicant, Canadi an
Nat ural Resources Limted?
J. JAM ESON: Good norni ng, Comm ssi oner
Chi asson. M nane is JoAnn Jam eson. Jam eson is
spelt J-A-MI-E-S-ON, and | am here representing
Canadi an Natural Resources Limted as the applicant in
this application.

| do want to clarify, if I could, that seated here
at the table with ne are two corporate representati ves.
| can introduce those just for the record. So there's
no co-counsel, but Maude Ransay, spelled RA-MS-A-Y,
I's regul atory manager for Canadi an Natural Resources
Limted. And seated beside Ms. Ransay is M. GCerard
| annattone -- lannattone, and he is vice president of
At habasca O | Sands for Canadian Natural. Iannattone
is spelled I-A-NNA-T-T-OONE. Yes, correct. |
bel i eve those are all our comments. Thank you.
COW SSI ONER CHI ASSON: Thank you, Ms. Jam eson. \Who
IS representing | SH Energy Ltd.
M RILEY: Good norning. M nane is
Marl é Riley, R I-L-E-Y, and with ne | have Andrew
McLeod, McLeod, M C L-E-OD, and we are counsel for |ISH
Energy. Thank you.
COWM SSI ONER CHI ASSON: Thank you.
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So, Ms. Jameson and Ms. Riley, I'"mgoing to
mention right now, if you're able to either adjust the
mcs to cone a little closer to you or speak a little
| ouder, 'cause | can say right now | was not hearing
you as clearly as -- as | mght have hoped. So thank
you.

So | will now explain the procedures for this
heari ng. The Panel expects all hearing participants
and observers to be respectful and civil throughout
this proceeding. According to Section 21 of the
Al berta Energy Regul ator Rules of Practice, all
W t nesses nust give evidence under oath or affirmation.
The court reporters will provide for this when
W t nesses cone forward to give evidence. Al wtnesses
who are sworn or affirnmed are not allowed to discuss
evi dence anongst thenselves or with counsel or others
during breaks until such tinme they are rel eased by the
Panel .

Pl ease note that we will not be qualifying expert
witnesses in this hearing. Having said that, it wll
be open to each party to argue what wei ght we shoul d
give a witness's evidence based on that witness's
qualifications or other relevant factors.

During this hearing exhibits will be referred to
and di spl ayed on the screens in this room To assi st

all participants, we ask counsel and w tnesses to
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identify each docunent they refer to by its exhibit
nunber, then the relevant PDF page nunber within the
docunent, and the paragraph or |ine nunber, if
appl i cabl e.

Pl ease pause after giving an exhibit nunber to
give our staff tinme to find the rel evant exhibit and
then confirmthat the exhibit that you requested is
bei ng displayed. It is not our staff's responsibility

to guess about the exhibit if your reference is

i ncorrect.
W will be follow ng the order of presentation set
out in the AER Rules of Practice. First, | wll ask

Canadi an Natural to cone forward and present its direct
evi dence. Canadi an Natural has been allocated through
m d- afternoon today to present its direct evidence;
follow ng which, I1SH will begin cross-exan nation of
Canadi an Natural's witnesses. W plan to wap up Day 1
of the hearing at 4:35 PM

On Wednesday, ISHw Il conplete its
cross-exam nation foll owed by any questions for
Canadi an Natural's witnesses by AER staff and the
Panel. After this, Canadian Natural may redirect.
This is scheduled to take us to m d-afternoon on
Wednesday. After a break, ISHw I begin its direct
evi dence, and we plan to wap up Day 2 of the hearing

around 5:05 PM On Thursday, ISHw Il conplete its

Dicta Court Reporting Inc.
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direct evidence followed by the start of Canadi an
Natural's cross-exam nation. W plan to conclude Day 3
of the hearing at 4:50 PM

On Friday norning, Canadian Natural will conplete
Its cross-examnation of ISH s wtnesses and AER staff
and the Panel may al so question ISH  Foll ow ng that,
| SH may redirect and Canadi an Natural nay present
rebuttal evidence. There will then be ISH s
cross-exam nation of Canadi an Natural on rebuttal if
needed and questions by AER staff and the Panel for
Canadi an Natural on rebuttal, if needed.

After a break we wll hear closing argunent first
from Canadi an Natural and then fromISH Qur plan is
to conclude the hearing around 5 PM on Fri day.

After the hearing has concluded, we expect to
I ssue the hearing decision wthin 90 days.

Pl ease note that the Panel Menbers may be taking
not es throughout the hearing. Even though we nmay not
be making direct eye contact with you at all tines,
pl ease understand that we are listening to what you are
sayi ng.

We request that the parties remain in the hearing
room t hr oughout the proceedings to maintain procedural
fairness and in consideration of those giving their
presentations. Should any of the parties require a

break during the proceedings, please |let ne or hearing
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services staff know. W have breaks planned for each
norni ng and afternoon as well as a hour |unch break
every day.

W ask that everyone present in the room ensure
that your electronic devices, including telephones and
conputers, are set to "silent" node through the
hearing. |If you nust take or make a call and cannot do
so at a break, please step out of Govier Hall to do so,
and by "out of Govier Hall", | nean out into the
hal | way outsi de of the foyer because the sound carries.

As | nentioned before, recording or transm ssion
of this hearing, other than the official transcript and
AER vi deocast, are not permtted.

In our review of the exhibits filed in this
proceedi ng, the Panel notes that there appears to have
been a narrowi ng and focusing of the parties' position
on sonme hearing issues. The parties can assist us by
identifying matters that are not in dispute between
them In those circunstances, we strongly encourage
the parties to focus their direct evidence,

Cross-exam nation, and argunent on those matters that
are still in contention.

So | understand that we have two prelimnary
matters to deal with. The Panel we have before us --
there's the question of materials that CNRL sought to

file yesterday norning, and the Panel plans to deal

Dicta Court Reporting Inc.
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wth that first, and then we have a notion that was to
adjourn that was filed by ISH this norning and
depending on the -- and the Panel wll |ook to address
that after it has dealt with the first piece on the
materi al sought to be filed by CNRL.

So, Ms. Jameson, if you would Iike to proceed and
tell the Panel a bit about this material that CNRL has
sought to -- to file.

J. JAM ESON: s this better audio if | nove
it forward?
COW SSI ONER CHI ASSON: Yes. Thank you.

Subm ssions by J. Jam eson

J. JAM ESON: Yes. Thank you, Conmi ssioner
Chi asson.
So I'I'l just provide a little bit of context. The

material that's in question right now is Canadian
Natural's direct evidence presentation, and what we did
was we put together an opening statenent, and there's
ext ensi ve technical evidence that's been filed in this
proceedi ng, so the idea was to put forward a Power Poi nt
presentation that Canadi an Natural w tnesses could, you
know, nove through and provide both their opening
comments as well a review of the technical evidence,
and that was the idea.

W -- of course, the Panel would be aware that

Canadi an Natural's KNO6 application went through a

Dicta Court Reporting Inc.
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simlar full hearing process -- that one was online
during COVID -- but we filed a very simlar direct

evi dence Power Poi nt presentation. There was no issue
there. W filed it, gave it. There was no issue, and
SO we were attenpting to do a very simlar thing here.

Wth respect to timng, there was a coupl e of
things. W did reach out to M. Lung to request a --
just a sense of timng when the direct evidence
presentation would need to be filed. W were advised
at least 24 hours prior to, and that's what we
attenpted to do. So it was, of course, the weekend.
W filed first thing Monday norning.

The -- in terns of the content of the material, we
heard from Ms. Peddl esden | ate yesterday, just sone
concerns about the content of the direct evidence
presentation, and she pointed out a couple, sort of,
rules that we needed to be aware of. One was in terns
of when we were presenting material in the slide deck
to make sure that we had sourced the exhibit nunber,
and we had done that by far for the majority of the
i nformati on; however, there were a couple of places
where we had conbi ned sort of maps and figures on one
slide, and so we had to go back and revi ew and nmake
sure we had identified, you know, both exhibits where
that information -- there's no new evi dence bei ng

filed, no new data, no new interpretations. It was

Dicta Court Reporting Inc.
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just trying to present this very conplicated technica
evidence in a way that could be consuned in a
t hr ee- hour bl ock, you know, by the Panel.

And the other thing that we had done -- again, we
hadn't -- we had reached out, again, to M. Lung, but
we hadn't yet received confirmation about whether or
not there would be a | aser pointer. |If we had -- you
know, because we didn't know whether there would be a
| aser pointer, we had included sonme, you know, col our
and shading. Also there's sone, you know, arrows on
sone of the slides and al so, you know, just visual cues
to sort of help the reader follow the tal king points of
the witnesses. So that's what we had done. W thought
we were onside the rules by doing that, but given
Ms. Peddl esden's correspondence, we did quickly -- the
team has spent the last six to eight hours going back
t hrough maki ng sure that there are exhibit nunbers for
each of the figures and maps, anything that we sort of
conbi ned on one slide to nake sure that it could be
tracked and -- back to the record.

We did renove anything that was sort of unique or
outside, like, that we had -- |ike, visual markers that
we had superinposed, with a few exceptions. There was
sone, you know, very light shading on a couple of
i mges. W nade that darker, that kind of thing. W

al so bol ded.

Dicta Court Reporting Inc.
403-531-0590




18

© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

So we have confirmation now that there is a nouse
avai l able that the witnesses can point to things on the
slide. So we renoved as nuch of that as we thought
was, you know, practical. W have filed a revised
presentation this norning. W're prepared to proceed,
if that's acceptable to the Panel. W're also
prepared -- the witnesses tell ne that they're -- if
they can't have their visual, their direct evidence,
that they'll proceed by just, you know, review ng and

goi ng through their tal king points which they prepared,

soif it really is a-- is a problem
The question of new evidence -- |'Il just speak to
that, because we are aware of the rule in the -- AER s

Rul es of Practice about not filing new docunentary

evi dence. There was no attenpt to do that. It really
was just to try to comuni cate very conplicated
technical evidence that's already been filed. W have
reviewed it. W don't believe there's anything new
there that can't be sourced fromthe record. And so
the material is wth the hearing coordinator, |
believe, at this point. But that's really our request,
I f we could please proceed with this revised
presentati on.

COW SSI ONER CHI ASSON: So ny understanding is that
this is not a sinple few pages openi ng statenent, that

we have a slide deck that CNRL's present -- planning --

Dicta Court Reporting Inc.
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suggesting to present about 154 slides.

J. JAM ESON Yes.

COW SSI ONER CHI ASSON: Wiich is a fairly substanti al
matter, and if there's no new evidence, can you explain
to the Panel why this could not have been provided on

January -- January 23rd when CNRL -- CNRL's deadline

was for filing -- filing its reply subm ssion?
J. JAM ESON: Well, | think that just sinply
can be explained by tinme constraints. | nean, we were

very focused on getting the reply subm ssion in, which
in itself was an extensive docunent. That was two
weeks ago, and so then the -- the -- our w tness panel
went right into preparing their direct evidence.

| -- you know, ny counsel to them-- because, in
nmy experience, comng into a hearing with your direct
evi dence or your opening statenent is standard, and
like | say, for the KNO6 proceeding, we did that in the
form of the PowerPoint and because there's so nuch
technical evidence, but it has literally taken two
weeks to prepare that PowerPoint as well as the
speaki ng poi nts because, of course, it's a review of
literally hundreds of pages of technical evidence.
COW SSI ONER CHI ASSON: And that's not sonething that
coul d have been a heads-up given to both I SH and t he
Panel .

J. JAM ESON: Yeah. | appreciate your

Dicta Court Reporting Inc.
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poi nt, and, believe ne, in hindsight that's exactly
what we were -- what we would have done. W did not
bel i eve we were presenting anything new or novel. It's
just a summary of Canadi an Natural's technica

evi dence. The actual opening comments, | think, are
|l ess than ten slides, and then it goes into the five
hearing i ssues as well as Dr. Boone's independent
assessnent, and, you know, that's -- | have no other
explanation. That's the tine it took to put that

t oget her.

COWM SSI ONER CHI ASSON: Ckay. Thank you,

Ms. Jam eson.

W would Iike to hear fromM. Riley now And,
Ms. Riley, what we would |ike to hear fromis not in
relation to your notion. At this point we would |ike
to hear in relation to what CNRL is seeking to put on
t he record.

Subm ssions by M Riley
M RILEY: Certainly. Thank you.

The problemthat we have, in the first place, is |
understand that this norning at 20 to 8, this new
updat ed slide deck was -- was sent by email. | was not
favoured with that email. | |earned about that when |
met with ny -- with my client. Apparently it was sent
to co-counsel, but | did not receive it, and | was not

with himthis norning.
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So as we stand here, | have not even seen this new
slide deck. The purpose of the 24 hours is to allow us
to verify what is on that slide deck to go to the
record, to conpare what is there, to see if we have any
concerns, anything that we need to tell the -- the
Panel. W do not have that opportunity.

What is proposed nowis that the slide deck be
filed, and while we're listening to the evidence, we
have to go to the record, see what is there, see if
there is anything we want to cross-exam ne on, and that
Is wholly unfair and not wthin the rules.

There's been quite a bit of nention about what
happened in the KNO6 hearing. In KNO6 it was a virtual
hearing. The directors nmade provision for the filing
of an opening statenent. This directive in this
heari ng does not provide for that.

Ms. Jam eson al so nentioned that it took two weeks
to prepare. |If they -- CNRL had two weeks to prepare
the slide deck, surely ISH should be allowed a little
bit nore than an hour to have a look as well. W
object to the filing of this docunent, and we submt
that it should not be allowed at this late -- this
tinme.

COW SSI ONER CHI ASSON: Thank you, Ms. Riley.
Thank you. We're going to take a short break, and

the Panel is going to step out to discuss.

Dicta Court Reporting Inc.
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( ADJ OURNMENT)

Deci si on

COW SSI ONER CHI ASSON: Thank you all for your

pati ence. Actually, before we get going, just a

rem nder fromthe panelists again -- and | woul d poi nt
out to counsel you can pick up the mc and nove it
around. So adjust it on the dais. W need you to have
it close to you so that it's -- so that it's comng
through. So we'll do that.

Thank you, everyone, for your patience. The Panel
has di scussed, and we have determ ned -- we heard
reference to two docunents, one that CNRL fil ed
yesterday and a revised one that they produced this
norni ng. Neither of -- we have decided that neither of
t hose docunents will be allowed, and we've taken into
consideration in making that determ nation the fairness
to ISHin relation to howit would affect themin terns
of managing -- managing in this proceeding and the | ack
of preparation tine. OCNRL has indicated to us that
they are prepared to proceed w thout the docunent.

And the Panel would like to note that we
appreciate that there was reference nmade by both
parties to the 397 proceedi ng and that such matter was
allowed in the 397 proceeding. W would point out,
one, the 397 proceeding was a fully electronic

hearing -- the first electronic hearing that the AER
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had hel d because of COVID -- this is not -- and al so
that the 397 proceeding is not binding on this Panel or
on this proceeding, and, in that vein, we would rem nd
the parties that nothing that was on the record in 397
is automatically part of this proceedings, materials,
or record. So if either party is |ooking to

I ncorporate and nake reference to -- or want us to
consider any materials that were live in 397, those are
not on our -- those -- unless they' ve been filed by
parties, they're not on our record, and you can govern
your sel ves accordingly in relation to that.

So, in that vein, we will nention that we are open
to allowing CNRL to adjust before seating their wtness
panel. Wat we want to do is nove on to -- we al so
have before us a notion fromISH this norning to
adjourn. So what we want to do is nove on to that.

So, Ms. Riley.

Subm ssions by M Riley
M RILEY: Thank you.

The notion by | SH engages the AER jurisdiction to
make orders in respect of its own procedure to instruct
parties to file further material and to adjourn matters
on any terns that the Panel may deemfit. | want to be
clear that before we received this presentation from
CNRL that has now not been allowed to be filed we had

no intention of seeking an adjournnent. | SH had
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prepared its subm ssions based on the record.

A great deal of the concerns that |ISH has, and as
a part of the basis of the application for adjournnent,
was the prejudice that stemred fromthis presentation,
whi ch arguably now may be cured because the
presentation is not allowed on the record; however,
that does not resolve the problem

What we saw in that presentation is that there is
further information avail able specifically on the
nodelling that is not before the AER It al so appeared
to ISH fromthat presentation that CNRL has changed its
interpretation that is extrenely relevant to the Panel
and to the hearing issues.

The AER cannot be expected to nmake a decision in
the vacuumof all relevant information. Specifically,
ISH s problemis this: Wen we approach the
geonechani cal evidence, it was on the basis that there
I's nothing before the AER regarding deformation. Then
we received the response to the AER s information
request and the nodelling again, and we had anot her
| ook. Nothing in the information requests filed or
responses filed dealt with the deformation issue. It
Is a standard nodel you used for caprock integrity, but
it did not answer the actual issue before this Panel,
and that relates to the underlying strata and what

woul d happen to those strata while SAGD operations are
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under way.

In Slide 116, we saw new i nfornmati on regardi ng the
nodel i ng, relevant information, and information that
woul d -- woul d change | SH s experts' views and woul d
also result in further questions being asked by ISH s
experts. To this end, that is why | SH does not just
want an adjournnent. |ISH is also applying for further
procedural direction. |SH is requesting that the
techni cal experts neet so that we can determ ne exactly
where the -- this alignnment between | SH and CNRL is so
that we can have a focused hearing on just the issues
that are still in dispute.

It's clear fromthe presentation that there is
nore to be seen yet and nore to be said. And in the
public interest, all of the relevant information should
be before the Panel before the Panel nmakes a deci sion.

Anot her issue that appeared fromthis presentation
that was not allowed is the issue of CNRL'S
ever - changi ng ask. For instance -- and you see that
fromour nodel -- or fromour notion -- CNRL indicated
that they seek a maxi mum operating pressure of five
t housand five -- no -- sorry -- not MOP, a standard
operating pressure of 5,500.

But if you |look at ninety -- Slide 96, their work
is still being done at 6 ,000 kPa. So it's not clear

to I SH what exactly CNRL wants, and that makes it very
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difficult to prepare for a hearing and to know what
case to neet.

CNRL wi Il conplain about prejudice if this hearing
i s adjourned. W have two responses to that. Any
prejudice that CNRL suffers will be financial -- and
t hey have indicated that financial harmis not
sonet hi ng the AER shoul d care about -- and they are the
aut hor of their own msfortune. They have decided to
file further -- well, attenpted to file further
evi dence on the eve of this hearing. Had we not known
about this further information, well, we don't know
what we don't know, but now that we know about it, this
allowing CNRL to file it does not nake that information
go away, and that is why ISH is seeking the
adj ournnment, the directives for a technical neeting
further evidence, and then ancillary relief.

Those are ny submi ssions. | don't knowif there's
any questions.
COWM SSI ONER CHI ASSON: Yes, there are.

So ny understanding is, fromwhat M. Jam eson
told us earlier, that what we disallowed had no new
evi dence, so what we're |looking to proceed on today is
all the material that's been on the record. You nade
reference to geonechani cal nodelling, the rest of it.
We' ve had an extensive procedure in this proceeding,

i ncl udi ng extensive information requests, the | ast of
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which were filed, | believe, three weeks ago. Wy
weren't we hearing concerns about this three weeks ago,

Ms. Marlé -- Ms. Riley?

M RI LEY: We indicated that in our
notion. W had a look at it. W sawthat -- well,
there's still no informati on about deformation. So

fromthat, we take it that CNRL is not concerned about

deformation, which is ISH s concern. W prepared for

this hearing on the basis that that work was sinply not

done. It's not ISH s application; it's CNRL's, so CNRL

has to convince this Panel that there is no concerns.
Now we know that there is a whol e host of

i nformation that we' ve sinply not been privy to.

COW SSI ONER CHI ASSON: Whi ch nmy understanding i s not

on our record.

M RILEY: | ndeed.

COW SSI ONER CHI ASSON: So are you suggesting, then,

that we need to adjourn this proceedi ng and reopen?

M RILEY: I ndeed that is -- that is the

request. That is why we --

COWM SSI ONER CHI ASSON: And - -

M RILEY: -- ask that the -- and | wll

file the further information that there be a technica

neeting of the experts and that there be further

evi dence fil ed.

COW SSI ONER CHI ASSON: | have to say |I'mstruggling a
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little bit wwth the concept of why this is sonething
that is a concern that's only conmng to us the norning
of the hearing when we've had extensive exchanges
bet ween the parti es.
M RILEY: Well, the process did not
allow for I1SH to make any further subm ssions or ask
any further questions of CNRL after the filing of their
i nformation responses, and, as | said, we had a | ook at
what they filed, decided, Wll, if we were to do
anything nore, it will result in an adjournnent, and
given that this work that we now see wasn't done, we
woul d proceed on that basis.
COW SSI ONER CHI ASSON: And -- sorry. But when
woul d -- when woul d enough be enough?
M RILEY: Once all of the information
underlying CNRL's geonechanical nodelling is on the
record and before the Panel.
COW SSI ONER CHI ASSON: So you' ve nentioned about
deformation. Isn't that what's covered in the video
evi dence that was filed by | SH?
M RILEY: It isISH-- ISH s
I nterpretation, yes.
COW SSI ONER CHI ASSON: Ckay. Just a nonent. Ckay.
Thank you.

W will hear from M. Jam eson now.

Subm ssions by J. Jam eson
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J. JAM ESON: Thank you, Conm ssioner
Chi asson.

| want to confirmfor the record that no new
evi dence is being presented in either of the PowerPoi nt
presentations that are not on the record. W've --
we've nade a request to file it on the record, and that
has not occurred.

In ternms of new information, again, | would
reiterate that what Canadi an Natural was attenpting to
do with that direct evidence was present an extensive
record in an efficient and a visually digestible way,
and that's what -- so | think Ms. Riley used the term
“"they haven't seen this work before" or "this work has
not been seen”. That sinply is not the case. Al of
this data, evaluation, assessnent, you know, is all
sitting on the record, either in Canadian Natural's
heari ng subm ssion or in its responses to the AER,

i ncl udi ng the geonechani cal nodelling as well as
Canadi an Natural's reply subm ssion, which is where
things |ike deformation, Canadian -- the deformation.
Those were issues that | SH had rai sed and Canadi an

Nat ural was addressing in its reply subm ssion. But |
don't believe there's anything new. 1'mgoing to
confer with our geonechanical experts, if | can, just
to confirm because she did point out one or two

slides, and I'll just nake sure there was nothi ng new
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there, that it all canme fromeither the nodelling or
the IR responses. If you will give ne a nonent.

Ms. Chiasson, |I'mlearning as we go nyself, but in
respect to Slide 116 that Ms. Riley referenced, this is
all information that is sitting in the GeoSi m nodel ling
report, you know, the figures and the nunbers, all pul
fromthat, and then what | understand is on one bullet,
they articul ated the maxi mum confinenent strata uplift,
which is actually part of the GecoSimnodel. So it's
baked into the nodel, if you wll.

But, again, this is all filed on the record, and I
woul d -- you know, ny -- the Canadi an Natural w tnesses
can speak to that point if it's an issue.

COW SSI ONER CHI ASSON: Thank you, Ms. Jam eson.

So we'll take a short break. One thing, though,
before we take the break that | want to nmake abundantly
clear to both parties is that, as you' ve indicat ed,
we' ve not allowed these -- either of these materials,

t hese presentations, and I want the parties to
understand the Panel has not seen either of the
presentations. So when you're making references to the
particul ar slides of that, we have no idea what's on
there. W have not seen any of that material. Ckay.
We're going to take another short break.

( ADJ OURNMENT)

Deci si on
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COW SSI ONER CHI ASSON: Ckay. Thank you, all.

So we' ve considered what we've heard from both
parties, and on this we have decided that we will not
grant the adjournnment notion brought by ISH W heard
that there is no new evidence being provided in this,
so we are dealing with what has been on the record
for -- sonme of it for sone tine, several nonths; sone
of it for a few weeks, but what has been on the record.

We know -- we heard reference to making the case.
The | ast proceedi ng, 397, was a regul atory appeal,
which is different than this proceeding, which is an
application. 1In a hearing on an application, the
parties can present what evidence they choose to
convince us with respect to neeting application
requi rements and any necessary conditions that m ght
need to be attached should we choose to approve the
application. That -- parties have had anple
opportunity in this to test the evidence, file notions,
rai se concerns, et cetera, and we would note that we
have adj usted the proceedi ng schedule previously to
adjust tinelines at the request of each party. So we
have accomopdated in the past where it's done so, and
we feel that that's sufficient.

W would also remnd the parties that we are wel
aware of Rule 24(5), that argunent in a hearing nust be

based on the evidence before the proceeding and that we
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feel that that woul d saf equard agai nst any potentia
prej udi ce together with our other procedural rules.

So, as such, we deny the notion, and we woul d | ook
to proceed.
Di scussi on
COW SSI ONER CHI ASSON: Ms. Jam eson, can you advi se
us whether or not CNRL would |ike sone tinme to adjust
before you seat your w tness panel.
J. JAM ESON Yes, Comm ssi oner Chi asson.
We woul d appreciate 30 mnutes, if we could. That'l]|
take us to 11:00. W could be ready to go by then.

| want to point out that in terns of efficiency,
we mght have a -- it mght be clunkier, the
presentation, because they're going to rely on their
scripts now. They're going to try to reduce the nunber
of exhibits that they need to be -- that need to be
pul l ed up on the screen, but we will still ask for sone
visual s up on the screen so that they can speak to
those maps or figures or whatever they need to, but we
wi || absolutely endeavour to present the direct
evidence within the -- within the rules and the
confines of your rulings.
COW SSI ONER CHI ASSON: Thank you.

And, Ms. Jam eson, just for clarity's sake, when
you refer to "scripts", your clients -- |['massumng --

will be referring to -- referring to that material that
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we've disallowed just in terns of -- as, |ike, speaking

notes, aide-nménoire --

J. JAM ESON: Speaki ng notes, exactly.
COWM SSI ONER CHI ASSON: Yes. (Kkay.
J. JAM ESON: So they had speaki ng notes

prepared with the slides, which -- and, again, the
slides were just a conpilation of all the evidence
sitting on the record. So, yes, what they have, none
of this is intended to be filed, but they will have
their -- their materials -- their application materials
in front of themand their speaking points, and now
they wll have -- because the exhibit nunbers for their
figures are sitting in their slides, so they nay need
to refer to those to get it up, you know, Exhibit 15.01,
Tab 42, and then it can go up on the screen, but
there's no intention to, you know, do anything outside
of that.

COW SSI ONER CHI ASSON: Ckay. Thank you,

Ms. Jam eson.

Ms. Riley, any concern in relation to speaking

not es?

M RILEY: None.

COW SSI ONER CHI ASSON: Ckay.

M RI LEY: Assum ng that | SH has the sane
privil ege.

COW SS|I ONER CHI ASSON: That's -- that's -- that's
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totally fine. W fully expected sonething conplex |ike
this that wi tnesses would be maki ng use of -- making
use of notes, and we would recognize as well that it's
fully open to counsel to question witnesses in relation
to what they're referring to, so ...

Al right. We will break now W will look to
reconvene at 11:00, and, during this break, the Panel
wll take a | ook at the schedule to | ook at where we
can adjust accordingly to give people a better idea of
timng going forward. So thank you, all. W wll be
back at 11:00.

( ADJ OURNVENT)

COW SSI ONER CHI ASSON: So, M. Lung, Ms. Jam eson,
we're good to go? Thank you. kay. Let's proceed. |
will give the rem nder again because we've got |ots of
people with lots of mcs that --

(AUDI O DI FFI CULTI ES)

COW SSI ONER CHI ASSON: That's al ways an eery feeling.

Anyhow, just -- just -- just a rem nder -- and | don't
mean to be nagging; | wll remnd this all the way
along -- we've got lots of people, lots of mcs so just

to renmenber, only five mcs can be |ive at any one
time, so it nmakes it a whole |ot easier for everyone if
you nmute your mc when you're done speaking. Thank
you.

Pl ease proceed, M. Jam eson.
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J. JAM ESON:

Chi asson. Again,

here representing Canadi an Nat ur al

Wth me still at the tab

regul atory affairs for thernmal

devel opnment at Canadi an Nat ural .

"' mthinking before I
a good tinme to have them
COW SSI ONER CHI ASSON
reporters to deal
Act ual | y,

w |

was our regular schedul ed | unch break; we'll

| unch break: and then we

nmy nane i s JoAnn Jam eson

i ntroduce the Panel

mention that the plan is to go till

Thank you, Conm ssioner

and I am
in this proceedi ng.
e is Maude Ransay, nanager of
and conventi onal

"Il take my cue, but
this woul d be
sworn in or inforned.

Yes. We'|l get the court

w th that.

while they're being sworn or affirned, |

noon, which
t ake t he

anticipate, given the tine

that we have allotted for CNRL, we would anticipate

going to 3:00 to be able

to the end of your direct at 3,

t hen.

J. JAM ESON:

have -- we do have, |iKke,
COW SSI ONER CHI ASSON

J. JAM ESON:
COW SSI ONER CHI ASSON

J. JAM ESON:

will knowif M. Lavigne'
COW SSI ONER CHI ASSON

to -- and ideally that gets us

and we take a break

So it pushes the break back a touch, but --

Sure. Understood. And we did
one hour --

Yes.

-- of material --

Yeah.

And so |

-- until the break.

s within, you know --

Yes.
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J. JAM ESON -- five mnutes of finishing.
COWM SSI ONER CHI ASSON: Yeah.

J. JAM ESON: Maybe we can do that.

COWM SSI ONER CHI ASSON: Yes. Please let ne -- let ne

know if that's the --

J. JAM ESON: Ckay.
COWM SSI ONER CHI ASSON: -- case. Yeah.
J. JAM ESON: And just on scheduling, just

the other point I want to make at this point, we're
al ready pretty confident that we don't need the full
hour -- full three hours requested for our

cross-exam nation of I1SH So that is a spot we could

cut back.

COW SSI ONER CHI ASSON: Ckay. Thank you. Yes.

J. JAM ESON: Ckay.

COWM SS| ONER CHI ASSON: we'll -- we'll -- we'll -- our

plan is essentially to assess as we go al ong and see

how t hi ngs - -

J. JAM ESON: Okay.

COW SSI ONER CHI ASSON: -- see how things flow

J. JAM ESON: Under st ood.

COW SSI ONER CHI ASSON: Thank you.

J. JAM ESON: Yes. |If | could have the

court reporter swear our w tnesses in, that would be
appr eci at ed.

DEVI N OLLENBERCGER, THOVAS BOONE, LENNON ROCHE,

Dicta Court Reporting Inc.
403-531-0590




37

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

MARC SCRI MSHAW Affirned
GERARD | ANNATTONE, JASON LAVI GNE, SCOTT SVERDAHL

DALE WALTERS, XI ANG WANG, PETER THOMSEN, SCOTT BARLAND,

Swor n
Direct Evidence of Canadian Natural Resources Limted
Wt ness Panel
J. JAM ESON: Thank you, Court Reporter.
So I'd like to commence by introducing the
Canadi an Natural witness panel. [|'mgoing to do this
in a fairly quick, abbreviated order just in the
interest of time. So as | introduce each of you, if
you could identify yourselves to the Panel and the
other folks in the room as well as |I'mgoing to ask
you to confirmthat your curriculumvitae information
is as filed on the record. Al right?
J. JAM ESON: So, M. lannattone, |'m going
to start with you. M. lannattone is seated in the
mddle. He is vice president for the Athabasca oi
sands region and the chair of the Canadian Natural's
W t ness panel, is Canadian Natural's senior
representative on the witness panel and has authority
to make decisions with respect to the KNO8 and KNO9
application?
M. lannattone has a bachel or of science in
nmechani cal engi neering and is a professional engineer

by trade. He has over 40 years experience in the oil
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and gas industry which includes a broad and di verse
experience within the Western Canadi an Basin as well as
i nternationally.

I's ny pace okay? A little fast. GCkay. [I'Il slow
it dowmn. You bet.

M. lannattone, can you please confirmfor the
record that your curriculumvitae as filed on the
record in Exhibit 40.01 accurately sets out your
prof essional qualifications and experience and was
prepared under your direction and control ?

G | ANNATTONE: Yes, | do.

J. JAM ESON: Turning now to

M. lannattone's right is M. Scott Sverdahl

M. Sverdahl has a bachel or of science in geophysics
and is a professional geophysicist with APEGA here in
Al berta, is the exploration manager for the Kirby

At habasca thernmal asset.

J. JAM ESON: M. Sverdahl, can you pl ease
confirmthat your curriculumvitae as filed on the
record as Exhibit 40.01 accurately sets out your

prof essional qualifications and experience and was
prepared under your direction and control ?

S. SVERDAHL: Yes.

J. JAM ESON: Seated to M. Sverdahl's right
is M. Jason Lavigne. M. Lavigne has a naster's of

science in geology and is a professional geol ogist by
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trade. M. Lavigne was a Canadi an Natural enployee for
11 years as a district geol ogist on the thernal
exploration team is now working as a senior consultant
in the devel opnment of the Kirby north project.

J. JAM ESON: M. Lavigne, can you confirm
that your curriculumvitae as filed on the record in
Exhi bit 40.01 accurately sets out your professional
qual i fications and experience and was prepared under
your direction and control ?

J. LAVI G\E: Yes, | can.

J. JAM ESON M. Devin Ol enberger is
seated to M. lannottone's left. M. Olenberger is a
chem cal engineer with over 16 years of experience in
SAGD reservoir and exploitation engi neering.

J. JAM ESON: M. d |l enberger, can you

pl ease confirmfor the record that your curricul um
vitae as filed on the record as Exhibit 40.01
accurately sets out your professional qualifications
and experience and was prepared under your direction
and control ?

D. OLLENBERCER: Yes, that is correct.

J. JAM ESON: M. Thonsen is to

M. Olenberger's left. M. Peter Thonmsen has a
bachel or of science in petroleumengineering and is a
prof essi onal engi neer by trade. He has experience and

expertise in thermal recovery processes, exploitation,
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A

and reservoir engineering, geonechanics of the oil
sands formati on and caprock integrity.

J. JAM ESON: M. Thonmsen, can you pl ease
confirmthat your curriculumvitae as filed on the
record as Exhibit 40.01 accurately sets out your

prof essional qualifications and experience and was
prepared under your direction and control ?

P. THOVSEN: Yes, that is correct.

J. JAM ESON: Seated to M. Thonsen's |eft
is Dr. Thomas Boone. Dr. Boone has a bachel or of
science in civil engineering, a nmaster's of science in
structural engineering fromthe University of Texas,
and a PhD in structural engineering from Cornell
University. He has over 39 years of experience in the
oil and gas industry, including extensive experience in
geonechani cs, hydraulic fracturing, reservoir

engi neering, numerical simulation nodelling, heavy oil
recovery processes, thermal recovery processes, pilot
desi gn and operation, reservoir surveillance, and
formal risk assessnent.

J. JAM ESON: Dr. Boone, can you pl ease
confirmthat your curriculumvitae as filed on the
record as Exhibit 40.01 accurately sets out your

prof essional qualifications and experience and was
prepared under your direction and control ?

T. BOONE: Yes, | can confirm
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Can you pl ease descri be what you were retained to do
for Canadian Natural in this proceedi ng?

| was retained by the independent assessnent of

| ssues 1 to 4 for this hearing.

And can you pl ease confirmthat your independent --
your initial independent report was filed as part of
Canadi an Natural's Hearing Subm ssion 15.01 as
Appendi x 2, and you also filed a supplenental report as
Exhibit 50.002 in this proceedi ng?

Yes, that's correct.

And does your written report identify and include the
data or information upon which it was based, including
any factual assunptions nmade, research conducted, and
any ot her data or docunents relied upon?

Yes, it does.

Do you have any corrections or revisions to your
witten evidence?

No, | don't.

And pl ease also confirmthat you're providing an

I ndependent prof essional opinion evidence in this
proceedi ng and that you understand your duty here is to
provi de evidence to the Regulator that is fair,

obj ective, and inpartial?

Yes. | understand that obligation

J. JAM ESON: Turning to the back row, and

['ll start wwth M. Lennon Roche. He's in the far
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O

cor ner.

M. Lennon Roche is a chem cal engineer. He has
17 years experience in production engi neer and
optim zation with a focus on thernmal production for the
past six years.

J. JAM ESON: M. Roche, can you pl ease
confirmthat your curriculumvitae as filed on the
record as Exhibit 40.01 accurately sets out your
prof essional qualifications and experience and was
prepared under your direction and control ?

L. ROCHE: Yes, | confirm

J. JAM ESON: Seated next to M. Roche's
right is M. Dale Walters. M. Walters has a 'B --
bachel or of science in civil engineering as well as a
master's of science in geotechnical engineering. He
has over 25 years of engineering experience
participating in large reservoir and geomechani cal
engi neering studies throughout the world within a
mul tidisciplinary team environment.

He is currently working wth Canadian Natural as a
reservoir geonechanic specialist with responsibilities
for supporting all the geonechanical projects related
to cyclic steam stinulation, SAG, unconventional and
carbon capture sequestration.

J. JAM ESON: M. Walters, can you kindly

confirmthat your curriculumvitae as filed on the
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record as Exhibit 40.01 accurately sets out your

prof essional qualifications and experience and was
prepared under your direction and control ?

D. VWALTERS: Yes, | confirm

J. JAM ESON: Seated beside M. Walters is
M. Marc Scrinmshaw. M. Scrinmshaw has two bachel ors of
sci ences, one in mcrobiology and one in civil

envi ronment al engi neering. He has over 20 years
experience working in the area of regul atory
applications and environnental assessnments and i s now
the |l ead regul atory team nenber for thermal projects.
J. JAM ESON: M. Scrinmshaw, can you pl ease
confirmthat your curriculumvitae as filed on the
record as Exhibit -- and | don't know. |'Ill have to
check with M. Lung and provide you with a nunber
because | don't know the nost recent exhibit nunbers,
but I will provide you with that information -- sets
out your professional qualifications and experience and

was prepared under your direction and control?

M SCRI MSHAW Yes, | confirm

Thank you.

J. JAM ESON: Next we have Dr. Xi ang Wang,
and Dr. Xiang -- sorry -- Dr. Wang has a naster's of

science in structural geology and geochem stry. He
al so has a master of science in structural geol ogy and

rock nmechanics and a PhD in geology fromthe University
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of New South Wales in Sydney, Australia. He has nore
than 20 years of experience in nmultiple sedinmentary
basins with a variety of tectonic styles and has
experience in structural geol ogy, rock mechanics,
sedi nent ol ogy, geochemi stry, statistics, and
geonodel I i ng and al so extensive experience in
interpreting i mage | ogs for Canadian Natural's thernal
oper ations.

J. JAM ESON: M. Wang -- or Dr. Wang, can
you kindly confirmthat your curriculumvitae as filed
on the record as Exhibit 48.001 accurately sets out
your professional qualifications and experience and was

prepared under your direction and control ?

X. WANG Yes, | confirm
J. JAM ESON: And next we have M. Scott
Barl and. M. Barland has a bachel or of science -- two

bachel ors of science actually, one in geol ogy and
another one in agriculture. He has -- he's also a

pr of essi onal geol ogist wth the Association of

Pr of essi onal Engi neers and Geosci ences of Al berta,
APEGA. He has 13 years experience in the SAGD i ndustry
as a geologist. He pioneered work at Devon Canada
using GCMS analysis to identify barriers and baffles in
the McMurray formation pay starting wwth the first 13
cores anal yzed by Devon Canada in 2013. To date he has

anal yzed or reviewed over 140 cored wells that have
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GCMS data across it. This would be across Canadi an
Natural's thermal assets in Jackfish, Pike, Kirby, and
Prinrose areas.

J. JAM ESON: M. Barland, can you pl ease
confirmthat your curriculumvitae as filed on the
record, again as Exhibit X, accurately sets out your
prof essional qualifications and experience and was
prepared under your direction and control ?

S. BARLAND: Yes, | can.

Thank you.

M. lannattone, a couple of |ast questions for
you. Can you please confirmthat Canadian Natural's
witten evidence, with the exception of Dr. Boone's
report, was prepared under your direction and control ?
G | ANNATTONE: Yes, it was.

And do you adopt that evidence on behalf of Canadi an
Natural in this proceedi ng?

Yes, | do.

Can you confirmthat Canadian Natural's evidence is
accurate to the best of your know edge and belief?

| confirm

Do you have any corrections or revisions to nake to the
Canadi an Natural evidence?

No, | don't.

Thank you.

J. JAM ESON: All right. And with that,
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Comm ssi oner Chiasson, | wll turn it over to Canadi an
Natural's witness panel. W do have about 50 m nutes
of material here, so we'll try to cut it to 12 noon as

best we can, and I will signal, you know, if we do need
additional tine, but there's a chance we'll get through
it. Thank you very nuch.

COWM SSI ONER CHI ASSON: Ckay. Thank you. Pl ease
proceed.

| think M. Lung perhaps had the exhibit nunber?
A. LUNG That's right. For
M. Scrinmshaw and M. Barland's curriculumvitae, it's
Exhi bit 58. 001.

J. JAM ESON: Thank you.

COMM SSI ONER CHI ASSON: Great. Thank you. Please
proceed.

G | ANNATTONE: My name is Gerard |annattone.

| am Canadi an Natural's -- sorry. Got that off all of
a sudden. "Il start again.

| am Canadi an Natural's senior representative and
the chair of Canadian Natural's panel. |'malso here
to speak to policy issues.

Good norni ng, Conmmi ssioner Chiasson, Baker [sic],
and Zaitlin. | would Iike to thank the Panel for the
opportunity to present our direct evidence. Canadian
Natural is Canada's |argest and nost diverse energy

conpany. | would like to take a nonment here to read
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our mssion statenent. It is to: (as read)

Devel op people to work together to create

val ue for the conpany sharehol ders by doi ng

it right with fun and integrity.

Canadi an Natural staff live the m ssion statenent in
all aspects of their work, including this hearing, by
creating value for the public interest via royalty and
tax paynents to the Al berta and federal governnents,
doing it right by adhering to all governing | aws and
regul ati ons as a responsi bl e operator, being honest and
hunbl e, denonstrating integrity.

Canadi an Natural has over 24 years of thernmal
devel opnment and operating experience. As part of this
vast base, we have safely started up and operated over
390 well pairs at our SAGD projects. Highly
experienced technical and operational staff have proven
Canadi an Natural to be a safe SAGD operator with no
i ncidents of |ost steamto other formations during
circulation startups or continuous SAGD operations.

Fundanmental to our SAGD business is Canadi an
Natural's ability to contain steam chanbers.

The KNO8, KNO9 pads are part of the next
devel opnent phase for the Kirby north project, and
t hese pads are expected to recover between 30 and
35 mllion barrels. The project is an exanple of how

Canadi an Natural creates value for all Al bertans
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t hrough positive contributions to the | ocal, regional
econom es during both construction and operations with
direct, indirect, and induced enploynent. The
successful execution of this project will also deliver
up to $250 million in royalties.

On the flip side, value can be easily eroded by
spendi ng unnecessary dollars as the Kirby north project
IS in a post-payout royalty position. Every dollar
spent reduces a net profit and the royalties payabl e by
30 to 40 cents. In effect, Albertans are funding 30 to
40 percent of the costs. It is Canadian Natural's
responsibility, as the operator, to be as efficient as
possi bl e.

M. Lung, | would like to bring up an exhibit now.
I will give you the nunber. It is Exhibit 01.01, PDF
page 18 of 387. Thank you.

To provi de sone regional context, the follow ng
figure is a map of the Kirby north project devel opnent
area and associ ated drai nage boxes. The blue outline
represents the Kirby north devel opnent area in the
schene approval, which is the red outline.

The grey boxes represent the KNOL to KNO7 drai nage
boxes, which are on continuous SAGD production. The
KNO8, KNO9 proposed boxes are outlined in red.

Canadi an Natural respects |ISH s concerns and takes

them seriously. W have engaged with | SH since
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Decenber of 2021 prior to filing of the application and
have attenpted to address their concerns at every
opportunity since. CObviously we were unsuccessful and
are here today to denonstrate that there is a |l ow risk
to the gas resource.

Canadi an Natural has taken and will continue to
take all reasonable steps to mtigate and/or avoid any
I npact to the gas resource. Canadian Natural also
understands that ISH is not seeking an order preventing
t he KNO8, KNO9 devel opnent, but rather is asking the
Panel to inpose certain conditions.

Draft Directive 23, Section 4.2 describes the
requi renments for stakehol der involvenent program The
directive states that the ERCB expects applicants to
respond in a neaningful way with any party that has
rai sed a concern or has questions regarding oil sands
projects and to nake reasonable efforts to address
concerns rai sed before filing the application.

Canadi an Natural did provide |SH confidential data
addressing I SH s concerns directly in the application
as filed on March the 10th, 2022. |ISH filed their
statenent of concern on April the 8th, 2022, and three
rounds of extensive supplenentary information requests
fromthe AER were answer ed.

In 2023, Canadi an Natural initiated two

face-to-face neetings with I SH  Canadi an Natural has
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made a bona fide effort to address and resolve ISH s
concerns.

M. Lung, I'd like to bring up another exhibit.

It is Exhibit 15.01, paragraph 29, PDF page 10 of 505.
Ckay.

A. LUNG Sorry, M. lannattone. Can
you repeat that.

G | ANNATTONE: Can we try Tab 4 -- Tab 4,

PDF 107 of 505. Yeah. There it is. Thank you.

In the stratigraphic sense, there are two
commerci al bitunmen reservoirs |ocated bel ow the
Wabi skaw B, or nore fornerly known as the Kirby upper
Mannville Il gas pool. The red vertical bars shown on
the graph here represent the gas trapped in the
Wabi skaw B and al so the gas trapped at the top of the
Wabi skaw D.

The Wabi skaw D bitumen reservoir and the McMirray
Post 2 incision bitunen reservoir are shown by the
vertical green bars. The KNO8, KNO9 proposed
devel opnent is in the McMurray bitunmen reservoir.

From an aerial sense, it is inportant to note here
that the Kirby Upper Mannville Il gas pool overlies
both the comercial McMirray and the Wabi skaw D bi tunen
reservoirs.

M. Lung, | would Iike another slide. It is --

let's see if | can get this one right. It's
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Exhi bit 50.003, Tab 3, PDF page 48 of 250. You just
passed it. Yeah. Thank you. This is a conplex slide,
but I will walk through it as it is inportant to
understand the gas situation in the Kirby north area.

There are a total of five G0Bed Mannville gas
pools in the Kirby area. The GOBed gas pool nanes --
COW SSI ONER CHI ASSON: Sorry -- sorry to interrupt,
but just -- and | should have said this earlier on. |If
you're going to use acronyns, just for the record, can
you explain what the acronymis first so that we're
clear for the record and also for anybody who is
wat chi ng on the videocast. So, for exanple, "GOB".

G | ANNATTONE: @G0B, gas over bitunmen. Ckay.
Thank you.

For a total of five gas over bitumen GOB Mannville
gas pools in the Kirby areas. The GOB gas pool nanes
and areas are shown in red.

The GOBed Kirby Upper Mannville Il pool boundary,
which is the subject gas pool in this hearing, is
highlighted in -- oh -- in purple, yes, it is, yeah
and the Kirby north drai nage boxes are outlined in
bl ack.

In addition to the GOBed gas pools, there are four
Mannvill e gas pools that are allowed to produce. The
produci ng nanes and the areas are shown in green, with

the currently active gas wells highlighted in black
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circles.

In terms of the regulatory framework, the GOB
deci sions gave priority and tine to the bitunen
devel opnment. The GOB deci sions concl uded there exi st
potential inpact on bitunmen recovery fromthe
pressure-depl eting effects of produci ng overlying gas.
The deci sions ordered the shut-in of the Kirby Upper
Mannville Il gas pool to protect the Wabi skaw D and
McMurray bitunmen reservoirs. Subsequently, Canadi an
Natural and | SH have received substantial royalty
adj ust nent paynents as conpensations for direct inpacts
caused by the shut-in order.

Bi tumen resources can be directly inversely
af fected by pressure depletion of connected gas. |If
contai nnment of the steam chanber is |ost, the anount of
steamrequired will increase while the bitunen
production and recovery factor will decrease, naking
pad econom cs unconpetitive for capital allocation.
Utimately, this could lead to the strandi ng of bitunen
resour ce.

Canadi an Natural requires certainty that bitunen

pressure depletion wll not occur before investing
hundreds of mllions of dollars on pad devel opnents.
Pressure in the Kirby Upper Mannville Il pool are

al ready significantly pressure depleted as neasured at

the 10-01 well. The current declining pressures are
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i kely due to connectivity to other producing gas
pool s, and any further decrease in pressure is a threat
to the efficient recovery of the Wabi skaw D bi t unen.

As a joint owner of the Kirby Upper Mannville |1
pool, Canadi an Natural shares a nutual interest in
protecting the overlying gas as well as protecting the
bi t unen resource.

This protection relies on responsible operatorship
of both the bitunen resource devel oper as well as the
gas operator as required under the G| Sands
Conservation Act, the GOB order, and the G| and Gas
Conservation Act.

| wish to clarify here that this hearing is not
about the protection of this bitumen resource from
pressure depletion, but rather the reverse situation
where ISH i s concerned about the potential danmage to
the remai ning gas reserves in the Kirby Upper
Mannville Il pool caused by SAGD operations in the
McMurray Post-B2 reservoir. W are here today to
present that Canadian Natural's technical evidence
denonstrates that the risk to the Wabi skaw B gas
resource is |low due to an effective contai nment barrier
and no evidence of fractures or faults, and Canadi an
Natural's evidence will also denonstrate that it's
proposed mtigation and nonitoring neasures are

reasonabl e in the circunstances given the nature of the
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potential effects, practisability [sic], effectiveness,
and cost benefits.

M. Lung, one nore for ne, please. It is
Exhi bit 50.003, Tab 4, PDF page 49 of 250. Thank you.

This is Canadian Natural's workflow. Throughout
the course of the hearing, the Panel will be required
to value or weigh a |arge amount of technical evidence.
The slide highlights that the difference between
directly neasured data and data which requires
interpretation and expertise to evaluate. In addition,
the diagramillustrates no dataset is used in isolation
but rather involves an integration of nultiple diverse
dat asets and di sci plines.

The arching arrows in blue indicate the workfl ow
is iterative bringing various perspectives together to
pronote alignnent. The best results note that's the
overlying triangular area | abelled "assessnent" in the
m ddl e of the diagram are al ways obtai ned when there is
a convergence of data interpretations and nodel s that
support the sane concl usion.

Comm ssi oner Chi asson, this concludes ny opening
statenment. | would now wish to turn the presentation
over to Canadian Natural's technical panel to address
the hearing issues starting with M. Lavigne.

J. LAVI G\E: Thank you, M. lannattone. M

nane is Jason Lavigne, and |'ma geologist -- I'"'ma
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geologist and will be addressing the first hearing

i ssue. The first hearing issue is whether there's an
effective barrier or top seal overlying the

bi t umen- beari ng McMurray formation consisting of a
deposit or series -- or aggregation of strata that is
not perneable to steamover the life of the KNO8 and 9
box -- drai nage boxes, which includes but is not
limted to whether or not there are fractures in the
strata between the McMurray formation and the

Wabi skaw B nenber .

In this section, we wll discuss the presence and
characteristics of the barrier, and we will discuss the
presence or absence of fractures separately in a |ater
secti on.

Canadi an Natural uses the definitions of
“"barriers" and "baffles" as follows: Barriers are not
perneable to steamover the life of operations, while
baffles interfere with and i npedes the novenent of
steam but doesn't stop it entirely.

Wiile it is well understood that the regional
nmudstone units may ultimately contain steam barriers
and baffles that occur within the reservoir units al so
significantly affect steam chanber devel opnent.

Ext ensi ve operational experience since the gas over
bi tunen rulings show that steamis often effectively

contained in heterolithic strata bel ow t he regi onal
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nmudst one. These aggregations of strata contain
nunmerous barriers and baffles that work together to
ensure contai nnent of the steam chanber over the life
of the operations.

In order to ensure efficient operations, the steam
chanber nust be contained within the reservoir
interval. Unanticipated barriers or baffles within the
reservoir zone -- and leak off into the overlying units
di mnish the thermal efficiency of the SAG process and
negatively affect oil recovery. The ratio of steam
injected to the volunme of oil produced is a key netric
in evaluating the viability of potential SAGD pads, and
potential |oss of steamfromthe reservoir unit is a
risk that is thoroughly assessed in advance of
devel opnent .

To facilitate steam chanber contai nnent, an
anal ysis of the overlying confinenent strata is
critical. Characteristics of effective confinenent
strata include typically nudstone facies with greater
than 50 percent volune of shale or V shale and the
resulting |ow vertical perneability and units that are
stratigraphically correl atabl e and have significant
| ateral extents relative to the drai nage boxes. These
units nust al so be geonechanically conpetent over the
life of SAGD operations, which will be covered in

Heari ng | ssue 3.
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Because of the |large capital expenditure of SAGD
proj ects, Canadian Natural applies a nmultidisciplinary
approach to eval uation and de-risking potenti al
devel opnments. This section focuses on the geo -- the
geosci ence conponent of that analysis. Canadi an
Nat ural uses wireline |logs, cores, and inmage logs to
eval uate details of reservoirs and al so the confi nenent
strata. 3D seismc helps to define and identify the
continuity of both reservoir -- the reservoirs and
confinenent strata units and constrain key depositional
edges. Geochem cal analysis of oil sanples taken from
cores helps identify potential barriers and baffles
within the reservoir and the overlying confinenment
strata units.

After steaminjection has begun, tenperature | ogs
in 4D seismc are used to nonitor the growh of the
st eam chanber. Canadi an Natural enpl oys a phil osophy
of continuous inprovenent and relies on its extensive
experience in operating oil sands assets and | everages
its large set of internal production analogs to help
assess the results of new data and adjust its
eval uati on and execution strategies to ensure effective
and efficient operations.

One tool that can be utilized to potentially
proactively predict the presence of barriers and

baffles within the reservoir and confi nenent strata
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units prior to steamng is gas chronat ography nass
spectrometry, or "GCMS'. This geochem cal tool may
al so be used to help assess the potential sealing
capacity of confinenent strata units by indicating

| ayers across whi ch hydrocarbon concentration profiles
change markedly. |If oil concentrations were not able
to equilibrate across |ow perneability beds or
heterolithic units over geological time, it is very
unlikely that steamw || be able to mgrate through
these | ower perneability zones over the life of the
KNO8 and -- and 9 pads.

When closely tied to the confinenent strata
stratigraphy, GCM5 is an inportant tool in predicting
the vertical rise of steamw thin both the reservoir
and overlying confinenent strata units.

M. Lung, could | please bring up Exhibit 043.002,
Tab 7A, PDF page 180.

THE COURT REPORTER: M. Lavigne, can you just slow
down with the terns.
J. LAVI G\E Okay. Sorry. Thank you.

If | could please see the figure at the bottom of
the page, M. Lung.

Thank you very nuch

G aphically depicted on the left, connected
reservoirs show a gradual downward decrease in |ight

hydr ocarbons due to preferential biodegradation of
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i ght hydrocarbons at the oil/water contact. |In the
centre, baffles are identified by bends in the downward
decreasing profile. On the right, barriers show two
separ at e downward decreasi ng hydrocarbon profiles that
are laterally offset.

Canadi an Natural uses a third-party vendor to
conduct the analysis and follows industry standard
practices for plotting the data. Wlls are
strategically sanpled at a reasonabl e density based on
known stratigraphic surfaces and nudstone interbeds
within the reservoir and confinenent strata intervals.
GCVB is used as a qualitative test of stratigraphic
surface and is but a part of Canadian Natural's overall
eval uati on program However, when closely tied to
stratigraphy and analyzed in the context of production
tenperature data, it has been observed that the rise of
st eam chanbers has been halted across horizons that
sonetines display relatively m nor concentration
changes.

Agai n, nol ecul ar di ffusion and hydrocarbon
bi odegr adati on happen over geol ogical tinme and
geochem cal indications of baffles are likely to be
barriers to steamover the tine scale of a SAGCD
oper ati on.

Throughout this presentation, GCM5 -- GCMS plots

like this will be used to support Canadi an Natural's
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position that barriers and baffles exist in the strata
bet ween the McMurray formation reservoir and the
Mannville Il gas pool at the top of the Wabi skaw B.

M. Lung, could |I please have up Exhibit 15.01,
Tab 4, PDF page 107.

Thank you.
W will now exam ne the confinenent strata over
t he KNO8 and KNO9 boxes in detail. Looking at the

stratigraphic colum in the KNO8 and 9 area,
bi tunen-saturated intervals are shown in green,
i ncluding the McMurray reservoir and the overlying
Wabi skaw D sandstone. On the right-hand side of the
colum, note the position of the regional B2 and A2
nmudst ones, which were defined in the regional
geol ogi cal study, and the m d-Bl nudstone in the -- in
t he dashed |ine defined by the KNO6 deci sion report.
Where present, these three regional nudstones have been
deened to be effective barriers to steam

Over the KNO8 and 9 drai nage boxes, the Wabi skaw D
I nci sion cuts deeper and renoves portions of the upper
Bl regi onal sequence across the centre of the KNO8 --
across the centre of the KNO9 box and the northern
third of the KNO8 drai nage box. This incision never
cuts down to the level of the m d-Bl nudstone, and as
Canadi an Natural will denonstrate, this w despread

regional barrier is present over the drai nage boxes.
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North of the boxes where it cuts deeper, the
Wabi skaw D incision contains thick saturated
sandst ones. These sandstones are fl anked and onl apped
by two nmudstone-prone facies, the Wabi skaw D
non-reservoir, and the basal upper Wab D heterolithic
unit, both of which hold back gas caps.

To the south, over the KNO8 and 9 boxes, the
I nci sion shallows, and while the basal sandstone is
much thinner, the two nudstone units are present.
Canadi an Natural will denonstrate that, where present,
these additional units would al so be expected to
contain steam

M. Lung, could | please bring up -- ny apol ogi es;
I"I'l -- one second. Sorry -- Exhibit 050.003, Tab 6,
PDF page 51.

Thank you.

Graphically illustrated, an annotated seismc
section with wells projected on it denonstrates the
di stribution of confinenent strata over the KNO8 and
KNO9 drai nage boxes. Looking at the total confinenent
strata present, the post-B2 non-reservoir in grey shows
vari abl e thickness. The regional Bl sequence in green,
i ncludi ng the dashed m d-Bl nudstone, is present over
bot h boxes, where it is cut out by deeper Wabi skaw D
i ncision just north of the KNO9 drai nage box. The thin

A2 nudstone in red is present over the southern
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two-thirds of the KNO8 drai nage box on the left.

The two Wabi skaw D confinement strata units in
purple are undifferentiated in this diagram but can be
seen to cover the entirety of both boxes where the
incision shallows to the south on the left. Simlarly,
the thin Wabiskaw C in blue al so covers the entirety of
t he boxes.

Could | please bring up Exhibit zero -- 01.01,
Figure 2-19, PDF page 53.

That's okay. Sorry. [I'Il continue with this

figure. This isn't exactly the one | was hoping. M

m st ake.

In the AA-- oops. DidIl -- I"msorry.
J. JAM ESON: M. Lavigne, if | could
assi st --
Yeah.
-- because -- is this the one you' re |ooking for?
Yes.

It's on the same one, but the exhibit nunber is towards
the end, | believe. It's Exhibit 15.01. That's the --
or the hearing subm ssion. Tab 9.

15.01, Tab 9, PDF page 16 -- 216? GCkay. |'mgoing to
j ust conti nue.

|f that's not the right one, the next reference is
right there, 219. Page 219.

That's not it.
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(kay. Last try. Could we please try page 16.
kay. M apologies. | don't have the correct
reference.

|"msorry, M. Lung. Could | please have page 216
of that docunent. M apologies for -- that -- that --
that's it. Thank you very nmuch. Sorry about the
conf usi on.

"1l now describe the confinenent strata units
in -- in detail. The post-B2 non-reservoir unit occurs
directly above the McMurray formati on SAGD reservoir.
This unit consists of a nuddyi ng upwards package of
inclined heterolithic strata wwth 'V shales greater
t han 50 percent.

Simlar deposits have been well studied in
outcrops of the McMurray formation north of Fort
McMurray where individual nudstone beds nay be traced
for tens to over a hundred netres and their geonetry
and depositional character are well docunented.

Coul d I please have Exhibit 050.003, Tab 16, PDF
page 61.

Thank you.

As nentioned, point bar facies are well understood
I n both nodern and ancient settings. The inmage on the
right shows a section of the nodern Bow River south of
Strathnore, Alberta. Note the position and frequency

of abandoned reaches of channel left of centre in the
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figure. These portions of abandoned channel s represent
i nci pient mud plugs and -- as they will ultinmately be
filled with nudstone deposits. The effects of
differential conpaction on nudstone such as these wll
be discussed in nore detail later in Canadian Natural's
di rect evidence. This reach of the Bow River valley
bears a striking simlarity to the post-B2 reservoir

I sopach map over the KNO8 and KNO9 boxes in the |ower

| eft, where nudstone abandonnent plugs are highlighted
I n grey.

Note the yel |l ow shaded area corresponds to the
post-B2 incision valley. The variability in post-B2
non-reservoir unit thickness is explained by the
di stribution of these nud plugs in relation to top set
mud beds and the position of the KNO8/9 drai nhage boxes
on the inside bend of the post-B2 incision valley.

Whi | e the nudst one-dom nated character of the
post-B2 non-reservoir woul d, where present, be expected
to contain steam many well -- many wells contain beds
t hat suggest that steam could be contained belowthis
mudst one- dom nat ed f aci es.

Could I please have Exhibit 15.01, Tab 11, PDF
page 21.

That is not it. Oh, I'"'msorry. This is the
correct figure. M apol ogi es.

In the 100/1-3 well, within an otherw se
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conti nuous connected hydrocarbon col umm, an upwards --
an upwards increasing shift in hydrocarbon
concentrations -- sorry. Wthin an otherw se connected
colum, an upwards shift in hydrocarbon col ums occurs
at a high gamma ray nudstone | ayer at about 580 netres,
whi ch suggests the | ow perneability nudstone has

af fected the hydrocarbon concentrations in the col um.
Geochem stry woul d suggest this is a baffle rather than
a barrier. Both bel ow and above this point, the
concentration profile has equilibrated and established
a uni form gradi ent.

The fact that it hasn't done so at 580 netres is
likely a result of |lower perneability in the nudstone
unit. Wiile oil concentration profiles equilibrated
over geol ogical time, practical experience in operating
SAGD reservoirs shows that in this horizon in this
well, steamis nost likely to be halted at this
nmudstone. The top -- the top of the -- the expected
st eam chanber top would be picked at this horizon and
production forecasts would be based on its hei ght above
the injector.

After steam ng operations have begun, tenperature
| ogs can hel p to understand steam chanber devel opnent.
The nunerous produci ng SAG pads within its portfolio
provi de Canadi an Natural wth well understood anal ogs

with which to better predict and understand conpl ex
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reservoirs and operational data.

Could I please have Exhibit 15.01, Tab 12 --
yeah -- PDF 224.

Thank you.

On the left, PNX logs in the 102/6-4 well show
that the steamtop has been held up by nudstone-rich
I HS. Increased gas saturation above the steam
tenperature top is due to conductive heating but steam
remai ns cont ai ned.

On the right, PNX suite of logs in the 11-4 well
for two thousand -- 2022 and 2023 denonstrate that a
mud cl ass breccia has been holding up steamfor
approxi mately one year. 1In these |logs fromthe Kirby
north Pad KNO2, the year-over-year increase in gas
saturation associated with the devel opnent of the steam
chanber, which is at 200 degrees Cel si us.

Thi s nearby anal og was not available at the tine
of the KNO6 hearing. SAGD is very sensitive to
vertical perneability changes, and, where present, the
post-B2 non-reservoir base is effective at confining
t he steam chanber. The KNO2 pad is in the sane post-B2
incision valley as the KNO8 and 9 pads. The
stratigraphy is virtually identical to that at KNO8 and
KNO9, and therefore these data are useful in
understanding the predicted limts to vertical steam

chanber growth. The chanber is contained and will not
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be able to rise and affect the overlying GOB zone.

Movi ng up above the post-B2 non-reservoir, the
next unit in the confinenent strata is the regional Bl
sequence and, in particular, the md-Bl nudstone.

Despite the heterolithic nature of these regiona
sequences and variations in the relative percentages of
sandstone and nudstones, the units are correl atable
over the entirety of the KNO8 and KNO9 drai nage boxes.
These units contain a high visual nud index.

Exam nation of well | ogs and cores denonstrates
that the m d-Bl nudstone can al so be correl ated over
the adj acent KNO8 and 9 boxes. Like KNO6, the unit
al so di splays sone variation in facies, and, simlarly,
GCVs al so confirns that the Bl regional sequence al so
contains baffles and barriers that woul d be expected to
provi de steam contai nment over KNO8 and 9.

Coul d I please have Exhibit 050.003, Tab 5.

As illustrated in Canadian Natural's reply
subm ssion, these core photos from across the KNO8 and
9 drai nage boxes denonstrate that while the Iithofacies
of the upper and lower Bl units are heterolithic and
vari abl e, they contain a high nudstone percentage.

They al so denonstrate that the m d-Bl nudst one which
overlies the marine flooding surface is w despread and
was deposited over the KNO8 and KNO9 drai nage boxes.

My apologies. | just need one second.
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J. JAM ESON: Comm ssi oner Chiasson, |'m
just watching the clock here. W're just past noon. |
believe this witness has 15 -- 10 to 15 mnutes left to
go. So I'min your hands. |[If you want to break for

| unch, he can cone back and finish up then.

COVM SS| ONER CHI ASSON: I[f it's about 15 m nutes,

let's continue and finish -- finish this piece.
J. JAM ESON: Thank you.
J. LAVI G\E In this figure fromthe reply

subm ssion, there are differences between the
di stribution, the md-Bl nudstone as proposed by | SH,
where the m d-Bl nudstone has been interpreted to be
removed in the blue area.

And -- if -- if I could please have
Exhi bit 050.003, Tab 7.

Thank you.

As discussed in its reply subm ssion, Canadi an
Nat ural acknow edges that the 100/01-03 well, in
the well, the typical md-Bl lithofacies is not
present. At this level, an upper Bl tidal channel
appears to have locally erosionally renoved the m d-Bl
nmudstone. Wthin this channel, a nudstone rich
i nterbedded |ithofacies has been deposited at
approxi mately m d-Bl | evel.

The three-well cross-section in the top centre of

of fsetting wells denonstrates that typical md-Bl
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nmudst one facies is present in surrounding wells and
that the 100/1-3 well represents an isolated tida
channel which are normal parts of tidal flat sequences.
The lateral extent of this channel is small, and there
I's no significant down cutting through the underlying
nmudst one prone | ower Bl sequence.

Can | please have Exhibit 15.01, Tab 11, PDF
page 219.

Coul d we pl ease scroll down one page. Down one
nore, please. One nore. One nore. Could | try 219,
pl ease. 218, perhaps. Yeah. That's it. Thank you.
My -- ny mstake. Sorry.

GCMS anal ysis in the previously nentioned well
shows that this heterolithic unit nmay have acted as a
baffl e to hydrocarbon bi odegradati on and that the upper
Bl unit contains nunmerous breaks in the hydrocarbon
concentration profile suggesting a baffle noticed by
t hese back stepping of val ues.

It's worth noting, as previously nentioned, that
the predicted steamtop in this well would occur | ower
at about 580. There's a well equilibrated hydrocarbon
colum up into the | ower Bl sequence where there is a
decrease in concentration, suggesting a barrier in the
| oner Bl. Were the -- where the tidal channel has
locally cut into the md-Bl nudstone, the decrease --

upwar ds decreasi ng concentration profile suggests
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barriers or potentially baffles. But above this at the
base of the Wabi skaw D, the sharp increase -- sorry --
the sharp decrease in concentration profiles supports
the existence of a barrier at this -- at this spot.
Thi s suggests that while the channel feature has
resulted in the very localized renoval of the m d-Bl
nmudst one, other baffles and a strong barrier are
present above that would act to contain steam This
reinforces the concept of confinenent strata where no

single unit is relied to contain steambut all units

work together in -- in tandem
In summary, we -- we spent sone tinme on the Bl
sequence and the m d-Bl nudstone. |It's worthwhile to

sunmari ze the units as confinenent strata before noving
on to others. In sumary, the facies of the regional
Bl sequence consi st of bioturbated heterolithic
sandst ones and nudstones. They are separated by the
thin but laterally extensive marine m d-Bl nudstone.
Thi s nudstone can be correlated regionally over the
near by KNO6 box and beyond the Kirby north initial
devel opnent area several mles to the east. It can be
readily identified on logs and in core.

In one well, the KNO8 drai nage box appears to have
been renoved by a very localized tidal channel, but
GCVB data suggests that in this well baffles exist

wthin the channel itself and there's a barrier at the
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top of the upper Bl base of the Wabi skaw D.
Could I please have Exhibit 15.01, Tab 7, PDF

page 193.
|"msorry. Could we please have -- fromthe sane
docunent -- Tab 8, PDF page 198. Page 326 i nstead,

pl ease. Thanks for your patience, M. Lung.

The A2 nudstone has a very distinctive log --
signature and easily identifiable in core. Canadi an
Nat ural has provi ded mappi ng that shows the aeri al
extent of the regional A2 nudstone over the KNO8 and
KNO9 drai nage boxes. It has |ocally been renoved by
t he Wabi skaw D aged incision. Were present, the A2
nmudst one has been shown to provide a barrier separating
underlying bitunen reservoirs fromthe overlying gas
resources. But even where it has been renoved, other
confinenent strata exist to assist in providing steam
cont ai nnment .

Moving on to the Wabiskaw D. As nentioned, it has
cut down into the upper McMiurray sequence over the KNO8
and 9 drai nage boxes. It has deposited two nudstone
prone units that act as confinenment strata. The | owest
Is the Wabi skaw D non-reservoir unit.

Could I please have Exhi bit 043.002, Tab 1E, PDF
page 29.

Thank you.

In order to better understand the Wabi skaw units
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above the KNO8/ KNO9 drai nage boxes, one nust exam ne

t he Wabi skaw D nore broadly in the Kirby north area.

In the map on the left, thick Wabi skaw D sandst ones --
there is no map. OCh, thank you. 1In the bottomleft --
t hi ck Wabi skaw D sandstones in orange exist just north
of the KNO8 and 9 drai nage boxes. It occurs in a

sout hwest/ northeast oriented title scour that thins out
over the top of the KNO8/ KNO9 drai nage boxes.

To understand the distribution of facies in the
Wabi skaw D, Canadi an Natural has submtted this
geonodel slice that shows two Wabi skaw D
nmudst one-dom nated units that onlap and drape the
sandst one body. The Wabi skaw D i nci si on does not cut
as deeply, and the sandstone conponent thins
dramatically to the south over the KNO8 and KNO9 boxes.
Despite this, the two Wabi skaw D nudst one- prone faci es
are correl atabl e over the KNO8/ KNO9 drai nage boxes.

Could I please have Exhibit 15.01, Tab 16, PDF
page 327.

Thank you.

The Wabi skaw D non-reservoir unit occurs in a
sout hwest/ nort heast oriented -- orientation along the
flank of the Wabi skaw D pay trend previously nentioned.
It covers nost of the KNO8 box and the western
two-thirds of the KNO9 box. It is identified in core

by a high volunme of characteristically dark grey
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nmudst one and sits directly on top of the bitunen
saturated Wab D sandst one.

Can | please have Exhibit 01.01, PDF page 142 and
143. So we could start at 142, perhaps. Could I
request to go to 143, pl ease.

Thank you.

This is typical facies of the Wab D non-reservoir
units. It has a visual nud index of about 60 percent.
Wil e the individual nudstone beds within the unit are
laterally likely on the decinetre to netre scale, as a
package -- the package as a whole is nappabl e over
several kilonmetres. This unit |ocally holds back small
gas caps in underlying -- in the underlying Wab D
sandst one, which supports its potential sealing
capacity.

Coul d we please go up -- sorry -- to 142. Yeah.
kay. That's okay. W can use this as well.

Above the Wab D non-reservoir, the basal upper
Wabi skaw heterolithic unit is the highest of the
Wabi skaw D confinenent strata. The basal upper
Wabi skaw D unit is a nudstone-prone interval simlar in
character to the underlying Wabi skaw D non-reservoir
unit. To the north, it marks the base of a coarsening
upward cycle near the top of the Wabi skaw D unit. Over
t he KNO8/ KNO9 dr ai nage boxes where the Wabi skaw D

incision is thinner, it is conposed predoninantly of
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dark grey nudstone with centinetre scal e saturated
sandstone interbeds and a visual nud index of over

50 percent. Over the boxes, it sits directly on top of
t he Wabi skaw D non-reservoir unit where the contact is
typically demarcated by concretionary cenent.

Could I please have 15.01, PDF page 2. M
apol ogi es. Page 328. Thank you.

This is an isopach map of the basal upper
Wabi skaw D unit, and note how it occurs in the sane
regi on where the Al nudstone has been renoved. |Its
hi gh vi sual nudstone i ndex suggests it would be
expected to be a barrier to the vertical rise of steam

Could I please have Exhibit 01.01, PDF page 370.

So what I'mgoing to do is |'mgoing to wal k down
here the -- the basal upper Wab D unit is the dark
nmudstones at the bottomof this slide.

Coul d we pl ease go down to page 3717

Thank you.

This series of core photos is directly beneath the
previ ously shown ones. The base of the basal upper
Wabi skaw D heterolithic unit is marked with a red line.
Note the light oil saturation in the three box -- in
the three tubes of sand imediately below this. This
iIs a good illustration of the basal upper Wab D
heterolithic unit's ability to act as a barrier to

steam In this particular well, the |ighter saturation
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mar ks the presence of a gas cap at the top of the
Wabi skaw D in this well. Note the |ight saturation at
the top of the sand.

The results of the analysis in this well are
significant for two reasons: Firstly, at a location
where the total confinenent strata is relatively thin,
mul tiple high-quality barriers still exist. Secondly,
as can be seen wth the basal upper Wab D unit in this
well, intervals wwth high V shale greater than
50 percent can still be seen to contain gas caps.

Units that are capable of containing gas caps would
al so be capabl e of containing steam

A summary of GCMS data shows a consi stent decrease
I n hydrocarbon conpounds across the top of the McMurray
to the base of the Wab D. There is strong geochem ca
evi dence that there is a hydrodynam c barrier that has
not all owed hydrocarbon concentrations to equilibrate
across the base of the Wab D over geological tine. It
Is therefore nore likely than not that the barriers
that exist to inpede this uniform bi odegradati on over
geological tinme will also prevent the passage of steam
over the life of operations of KNO8 and KNO9 pads.

The Wabi skaw C is the highest interval of
confinenent strata units that separate bitunen from --
in the McMurray formation fromthe gas in the

Mannville Il pool at the top of the Wabi skaw B.
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Coul d I please have Exhibit 01.01, PDF page 370.

Thank you.

The Wabi skaw C represents a transgressive sheet of
muddy sandstone with a visual nmud index of about
70 percent that has been nearly entirely bioturbated to
the point that very few primary sedi nentary structures
have been preserved. |In core, the bioturbation and
lighter colour nmake it easily differentiated fromthe
dar k nmudstones of the Wabi skaw D bel ow and the intact
beddi ng and variably saturated sandstones of the
overlyi ng Wabi skaw B. The Wabi skaw C i s present over
the entirety of the KNO8 and 9 drai nage boxes in
t hi cknesses greater than 1 netre. The bioturbation has
i ntroduced clay into the pore throats and the resultant
vertical perneability is |ow

In summary, over the KNO8 and KNO9 drai nage boxes,
six low vertical perneability units are present in
aggregate thickness of 3.9 to 14.3 netres, as
di scussed, while individual confinenent strata units
showed vari abl e thi ckness and character, an aggregate
package of predom nantly nudstone-rich facies with | ow
vertical perneability exists over the KNO8 and KNO9
dr ai nage boxes. Stratigraphic context is a very
i nportant factor in assessing a unit's ability to
provi de confinenent of steam GCMS anal ysis shows that

the confinenent strata units display changes in
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hydr ocar bon concentrati ons that suggest barriers to

bi odegradati on over geol ogical tinme that woul d be
expected to provi de steam chanber confi nenent over the
life of the KNO8 and KNO9 pads. This is particularly
true of the regional Bl sequence, including the m d-Bl
nmudst one, and t he Wabi skaw D, which seens to act as a
barrier in virtually all wells anal yzed.

Wthin the post-B2 reservoir, GCMS supports the
presence of barriers and baffles near the top of the
reservoir. QOperational experience suggests steamw ||
be effectively contained bel ow the post-B2
non-reservoir unit.

The regional m d-Bl nudstone was deposited over an
area nuch larger than the KNO8 and 9 drai nage boxes.

It sits in the mddle of the regional Bl sequence,
whi ch contains a high volune of shale. GCMS suggests
nunerous barriers and baffles within this interval.

The regi onal A2 nudstone, where present, acts as a
barrier. The Wabi skaw D contai ns two nudstone-prone
units that are deposited over the area where the A2
mudst one has been renoved. GCMS defines a strong
barrier at the base of the Wabiskaw D in all the wells
anal yzed, and gas caps are trapped beneath these units.
The Wabi skaw C has a high 'V shale and occurs
everywhere over the drai nage boxes.

Canadi an Natural concludes that there is an
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effective barrier or top seal over the bitunen bearing
McMurray formation that would not be perneable to steam
over the life of the KNO8/ KNO9 drai nage boxes.

Thank you for your patience as | struggled with
some figures.

COW SSI ONER CHI ASSON: Thank you, M. Lavigne.

J. JAM ESON: This would be a good tine to
break. | may have m sspoke earlier, so that concludes
addressing hearing the first part of Hearing |ssue 1,

and it will be M. Lavigne that continues when we cone
back fromthe break.

COW SSI ONER CHI ASSON: Ckay. Thank you.

Al right. W are at 12:30. W wll reconvene at
1:30. We would encourage folks to -- the roomwon't be
| ocked, so if you have bel ongings that you' re concerned
about security, please take themw th you rather than

| eaving themin the room

PROCEEDI NGS ADJOURNED UNTIL 1: 30 PM
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Mur phy, CSR(A) Oficial Court Reporter

Burns, CSR(A), RPR, CRR Oficial Court Reporter

( PROCEEDI NGS COMVENCED 1: 32 PM

COWM SSI ONER CHI ASSON: Ckay. Thank you, everyone.

So we're now back fromthe break, so, M. Jam eson,
just as a time check. By ny calculations, tinme-w se
we're close to about hal fway through the tine allotted
for CNRL's direct. Does that jive with where you're --
you were expecting to be in your material s?

J. JAM ESON: Yeah, | -- | have to be
honest. | think we're about a third of the way through
our presentation, but | also know there's sone
opportunities to condense further in. M. Lavigne's
and M. Sverdahl's is sort of the nbst dense part of
the presentation, so | think if we can just proceed on
t hat basi s.

COWM SSI ONER CHI ASSON: Ckay.

J. JAM ESON: W' ||l endeavour to --

COW SSI ONER CHI ASSON: Ckay. Let's proceed. We'll
see how far we get. At the very latest, we will plan
to take a break at 3:30.

J. JAM ESON: Under stood. Thank you.
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COMM SSI ONER CHI ASSON: | f you don't reach the end of
your evi dence beforehand.
J. JAM ESON: Yes, that sounds good. Thank
you.
COW SSI ONER CHI ASSON: So Panel, please proceed.
DEVI N OLLENBERGER, THOVAS BOONE, LENNON ROCHE,
MARC SCRI MSHAW Previously Affirned
GERARD | ANNATTONE, JASON LAVI GNE, SCOTT SVERDAHL,
DALE WALTERS, Xl ANG WANG, PETER THOMSEN, SCOTT BARLAND,
Previ ously Sworn
J. LAVI GNE: Thank you.

Thank you for this. |'mgoing to nove up through
a series of core photos. The first part of the Hearing
| ssue 1 dealt with the presence of barrier or an
aggregation of strata expected to confine steam and
just very briefly, before we nove on to the assessnent
of fractures in these intervals, | just wanted to nove
qui ckly up through a core.

This is the AN 1-3 well near the centre of the
KNO8 pad, and the bitunen-saturated sands at the bottom
is the top of the reservoir, and this is where we would
interpret -- we would predict the top of the steam
chanber wll be. And so thereis -- thereis a unit of
post B2 non-reservoir. Then we nove up into the nore
heavily bioturbated heterolithic deposits of the | ower

B1.
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Coul d we pl ease nove up one photo or -- aml in
control as well? Sorry. O -- okay. Gkay. Thank
you.

In the bottomthree tubes is the | ower Bl regional
sequence, which contains locally sone pal eosols and
coal s that occur near the top of that. Then we can see
the regional md-Bl nudstone. Above it in the top
tubes is the -- the bioturbated deposits of the upper
Bl regi onal sequence. And if we could go up another
one, please. W pass up in through there to the top of
the upper Bl sequence. W can note that it's
heterolithic -- its heterolithic nature but also its
relatively high V shal e conponent. The base of the
Wabi skaw D i nci sion can be seen with the dark grey
mudst ones in this Wabi skaw D sandi er interval

Go up one nore, please.

And then we pass into the two high V shale
Wabi skaw D confinenent strata units. As nentioned,
this is the contact between the top Wab D non-reservoir
and the basal upper heterolithic unit.

If we could go up anot her, please.

COW SSI ONER CHI ASSON: Actually, M. Lavigne, if you
don't mnd, one brief question. |'mnot a geologist,
and so this is nmy non-geol ogist -- can you just explain
to nme briefly what you nean by "V shal e".

J. LAVI GN\E: Sorry. The volune of shale,
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so the percentage of fine grain material relative to
the entire unit. So 50 percent V shale would be half
shal e, half sand --

COW SSI ONER CHI ASSON: Ckay.

J. LAVI G\E: -- or nudstone.
COMM SSI ONER CHI ASSON: Super. Thank you very nuch.
J. LAVI G\E: So the two Wabi skaw D units

with a high volunme of shale, high nud percentage. Then
t he base of the Wabi skaw C, which is the heavily

bi ot urbated heterolithic package, and then we see the
base of the Wabi skaw B.

And if we could please go up another slide. W
coul d see abundant calcite concretions within the unit
and the lighter saturation that's starting.

And if we could go up one nore, please. And this
Is getting up into the Mannville Il gas pool that
occurs at the top of the Wabi skaw B in these | ower
saturation units.

So in summary, there's a sequence of multiple
units wth high nudstone content and | ow vertica

permeability between the top of the McMiurray formation

reservoir and the base -- and the Wabi skaw B, which
contains the Mannville Il gas pool.

Now -- now, we'll turn -- excuse nme -- to the
second hearing issue -- or part of the first hearing

i ssue, which is the determ nati on of whether or not
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there are fractures in the strata between the McMirray
formati on and t he Wabi skaw B nenber

Canadi an Natural believes it's very inportant to
the success of a SAGD project to determne if faults
and fractures are present as they represent arisk to
steam contai nnent. Any |oss of steamfromthe SAGD
chanber woul d be very detrinental to the efficiency of
the operation and woul d severely negatively affect
proj ect economni cs.

Al so, as previously discussed, Canadian Natural is
a mpjority working-interest partner in the Wabi skaw B
gas pool and has a common goal to protect the future
producti on of gas resource once the SAGD bitunen
operations are conpl ete.

Canadi an Natural has an extensive
mul tidisciplinary workflow to identify the magnitude
and |l ocations of potential faults and fractures, not
just within the confinenent strata units but al so
wi thin the SAGD reservoir zone, the caprock, and deeper
Pal eozoi ¢ sedinents. This includes geol ogi cal and
geophysi cal structure mapping, 3D seismc anplitude
mappi ng, as well as core and inmage |l og interpretation.
This data is then integrated with a revi ew of
operational data such as pressure nonitoring of the
McMurray bottom water versus pressures observed in the

gas cap and a review of lost circulation events in
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near by wells.

Post - steam Canadi an Natural also regularly
reviews data for any indications of |oss of steam
including | oss of steamvia potential faults or
fractures through RST or PNX | ogs, 4D seismc, and
continued pressure and steam bal ance nonitori ng.

W will now discuss the core and i mage | og data
and see how they can be used to identify faults or
fractures.

Canadi an Natural has conducted a review of its
core and imge |l og data at KNO8 and 9. Well |ogs, core
data, and inmage | ogs were reviewed from 43
stratigraphic test wells in the KNO8 and 9 areas. No
faults or natural fractures were observed within the
confinenent strata intervals on 24 cored wells.
Additionally no fractures were observed on 36 inmage
|l ogs within the confinenent strata units.

Could I please bring up Exhibit 01.01, PDF
page 272. Thank you.

Prior to exam ning Canadian Natural's core
evidence, it is inportant to take a nonent to describe
the difference as observed in core between in situ
natural fractures that are present at depth and i nduced
fractures that were created by the coring process
itself. Fractures are often induced by the coring

process due to in situ conpressional stresses in the
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vicinity of the bottomhole. They can be distingui shed
fromnatural -- naturally occurring fractures observed
in core by their distinctive shapes and
characteristics. Specifically, coring-induced
fractures can be characterized as petal centre line or
petal line -- petal centre line fractures as per the
schematic on the left. Centre |ine fractures wander
fromside to side, down the mddle of the core. Petal
fractures are curved and often propagate downwards
towards the centre of the core where they may join
centre line fractures. Vertical cracking is also
commonly observed in oil sands due to degassing of the
core on retrieval fromdepth. 1In contrast, natura
fractures, as illustrated in the figure on the right,
are plainer and usually intersect the entire core.

Could | please pull up Exhibit 050.003, Tab 8,
page 53. Thank you.

In its January 2024 geol ogy report, |SH referenced
the online blog of Qgilvie 2021 and showed Figure 5B in
the upper left to illustrate coring-induced petal
fractures. Figure 5A, also fromQgilvie, was not shown
in the subm ssion which illustrates open coring-induced
centre line fractures. It should be noted that
Figure 5A bears a striking resenblance to the inages of
fractures | SH observed in cores over the KNO8 and

KNO9 boxes shown on the left -- on the right.
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Canadi an Natural believes all of the fractures | SH
submtted are coring induced. Furthernore both of
these exanples -- I'msorry -- the two centre exanpl es,
|SH Figure 6 and ISH Figure 9, are from
calcite-cenented intervals. These drilling-induced
fractures in these concretions commonly happen due to
an increase of weight on the bit during the drilling
process in order to continue to core through these
hard, dense intervals. These are not indicative of in
situ natural fractures.

The oil seen on the fracture plains wicks into the
fracture plain during the coring process and is not
i ndicative of a natural in situ fracture network
t hrough which oil can mgrate.

O her exanples from|SH s hearing subm ssion are
shown in pairs of photos throughout the slide. 1In the
photo pairs, the photos submtted by Canadi an Nat ural
are on the left, and the -- ISH has interpreted
fractures and annotated themon the paired right-side
I mage.

Note the hackily nature of the fracture plains and
the simlarity in appearance to the induced fractures
referred to in Qgilvie Figure 5A

The frequency of these fractures is very small and
even if present at depth would not be indicative of a

connected natural fracture network that could be a
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pathway to steam However, Canadian Natural reiterates
that there is no evidence of natural fractures within
the confinement strata interval over the KNO8 and KNO9
dr ai nage boxes, and the exanples highlighted by |ISH are
coring induced.

Could I please have Exhibit 01.01, PDF page 273.

Thank you. Simlarly, it would be useful to
qui ckly describe how fractures are interpreted on inmage
l ogs. Referring to the figure on the top, an inmge | og
can be thought of as an unrolled section of the
wel | bore surface as shown. Dipping bedding plains wll
appear as |ow anplitude sinusoids; horizontal bedding
will be -- will appear horizontal and fractures wll
appear as high anplitude sinusoids cutting across the
beddi ng plains of the inmage | og.

An exanple of a fracture as seen in image logs is
shown on the bottomright where a high anplitude
sinusoid cuts across the | ow anplitude sinusoids of
beddi ng and can be easily identified.

Coul d I please have Exhibit 15.01, Tab 25,
page 339. Thank you.

Canadi an Natural has conducted an extensive review
of its inmage | og data at KNO8 and KNO9 and has found no
evi dence of natural fractures within the confinenent
strata. As part of its response to AER SIR1,

Question 2, Canadian Natural supplied inage | ogs and
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core photos of coring-induced fractures within the
various confinenent strata intervals. The fractures
observed in core in the AN 16-33 wells shown are coring
i nduced. They are centre line fractures in a
calcite-cemented interval in the Wabi skaw B. They're a
common occurrence in oil sands cores in calcite
concretions as nentioned previously.

The image | og over this interval shows no fracture
in the image in the bottomright, nerely continuous
beddi ng shown by the continuous | ow angl e sinusoi ds.
The fractures that can be seen in the core at the top
are not seen at depth in the walls of the well bore;
therefore, they are not present at depth.

Coul d | please have Exhibit 01.01, PDF page 275.
Thank you.

The figure on this slide is an exanple fromthis
response showi ng a portion of the post B2 non-reservoir
strata in the AA/15-34 well. As can be seen in the
core photo, there are sone fractures observed which are
interpreted to be coring-induced petal and centre line
fractures. The inmage |log fromthe corresponding
interval in the upper right shows continuous dipping
beds expected fromthis nuddy | SH confinenent strata,
but no high angle -- high anplitude sinusoid features
I ndi cative of natural fractures are present.

Note al so the effective nmud snearing on one of the
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pads whi ch sonmewhat obscures the detail in that track.
Additionally sand-filled skolithos-like burrows can be
seen in the core photo but not on the imge |og. That
i s because the burrows are of | ow density and do not
occur in the walls of the wellbore. They are small

Wi th narrow apertures and are not a viable pathway for
st eam

Coul d I pl ease have Exhibit 050.003, page 55.
Thank you.

Canadi an Natural has re-exam ned all of the
features on image | ogs purchased by | SH that were
interpreted to be fractures as depicted in Table 1 of
| SH s hearing subm ssion. Canadian Natural interprets
the majority of the fractures observed by ISH to be
artifacts caused by tool marks fromthe imagi ng tool
mar ki ng the well bore walls rather than natura
fractures.

An exanple of this is shown in the 1AA 11-2 well
at around 436 netres within the Wabi skaw A formati on,
which is part of the caprock. Canadian Natural
observed several l|inear features on the image |og
around 436 netres, which are characteristic of tool
mar ks, not fractures.

In the higher-quality static inmage right of
centre, note how the dark feature at about 436.5 netres

i's not continuous over all of the tracks, and
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conti nuous horizontal bedding exists higher to the left
of this dipping feature. The three pads starting
second fromthe left on the dynam c i mage | og show no
evi dence of this feature. It does not describe a
sinusoid; therefore, it is not a plain and therefore it
cannot be a fracture.

| SH purchased nunerous image | ogs froma
third-party vendor in the Kirby north area and provi ded
a map of where the interpreted fractures were present
or absent. Fromthis review, the only well fromthe
purchased i nage | ogs that | SH observed a fracture over
t he KNO8/ KNO9 pads was in the AA/11-2 well that was
just described as representing tool narks.

Additionally, this fracture as interpreted by | SH was
not within any of the confinenent strata units but
rat her above the Wabi skaw B gas zone in the caprock

i nterval .

Canadi an Natural also reviewed the remaining
fractures identified by I1SH on these wells, and as per
Table 1 in the Canadi an Natural hearing
subm ssion as -- interpreted that none of the fractures
identified wwthin the confinenent strata represent
natural in situ fractures as per Table 12B in Canadi an
Natural's reply subm ssion. Canadi an Natural concl udes
that the fracture density within the confinenent strata

val ues at KNO8 and KNO9 based on the inage | og data

Dicta Court Reporting Inc.
403-531-0590




92

© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

purchased by ISHis very | ow to nonexistent.

| SH had half -- a petrophysical consulting conmpany
review in detail only 2 out of the 11 i mage | ogs
suppl i ed by Canadi an Natural. The -- these wells were
| ocated in the southern part of the KNO8 drai nage box.
HEF identified only four fractures -- sorry. HEF
identified only four fractures within any of the
confinenent strata intervals within these two wells.
Canadi an Natural states that this would constitute a
very low fracture density within the confinenent strata
units if the four fractures observed were, in fact,
natural. However, Canadi an Natural has revi ewed these
four features identified by ISHin these wells and
concludes they're also tool marks and not in situ
fractures as per the table in Tab 9 of the reply
subm ssi on.

Additionally, HEF had nmade sonme general statenents
in their hearing subm ssion report about the fracture
nature and density they had observed in these wells
that are worth restating. For the ABl11-34 well:

(as read)

There are no obvious faulting indicated by

t he beddi ng dat a.

Fractures are sparse and there aren't enough

of themto comment on orientation trends.

[ For the AA/9-3 well] There is no obvious
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faulting indicated by the beddi ng data.

The image interval has a | owto-noderate
intensity of open fracturing with a simlar
intensity and orientation of heel fractures.
There are no observed shears or interpretable

| arge fractures in the i mge.

Sorry. | would |like to correct it in the second well.
It's the AA/9-33 well. M apol ogi es.
Finally, as wll be discussed further in Canadi an

Natural's direct evidence, it is noted that the two
wel ls selected by | SH for analysis are near the seismc
feature observed as a zone of expected heterogeneity on
the spectral deconposition slice provided in Canadian
Natural's application. |SH did not request HEF to
review the image | og provided by Canadi an Natural at
the AD/13-34 strat well that directly penetrates this
seismc feature, but it will be shown shortly in
Canadi an Natural's direct evidence that there are no
features within the confinenent strata as seen on inmge
logs fromthis well.

In summary, Canadi an Natural states fromits
eval uation of core and imge | og data at KNO8 and 9 the
follow ng: No natural fractures have been observed
within the confinenent strata units on the 24 cores
revi ewed by Canadi an Natural. Canadi an Nat ur al

interprets all fractures observed by | SH on subm tted
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core photos as coring induced, not naturally occurring
at depth. No natural fractures have been observed
within the confinenent strata units on 36 inmage | ogs
revi ewed by Canadian Natural. The majority of the
fractures identified by I SH on the purchased inmage | ogs
that they or HEF reviewed are interpreted by Canadi an
Natural to be tool nmarks.

Canadi an Natural concludes fromits review of core
and image |l og data that the fracture density within the
confinenent strata is | ow to nonexistent and will not
pose a risk to steam ng operations at KNO8 and KNOO9.

Il will nowintroduce ny coll eague M. Scott
Sverdahl, professional geophysicist, to continue with
Canadi an Natural's direct evidence on Hearing |ssue
Nurmber 1. He will speak to Hearing |ssue 1B.

S. SVERDAHL: Thank you, M. Lavigne.

wi Il now go through Canadian Natural's seismc

evi dence, along with a discussion on differentia
conpaction and Canadi an Natural's interpretation as to
where the Wabi skaw B gas at KNO8 and KNO9 ori gi nat ed.
VW will then conclude with Canadian Natural's
operational evidence showing there are no faults or
open natural fractures wthin the confinenent strata
units that would be a risk to steam breakt hrough.

Revi em ng Canadi an Natural's seism c data

evi dence, we have conducted a thorough review of its 3D
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seismc data at KNO8 and KNO9, and we sunmari ze the
following: No large-scale faulting resulting from
underlying salt dissolution or Pal eozoic karsting is
observed or expected at the project area. 3D seismc
structure and attri bute mappi ng al so show no evi dence
of faulting within the confinenent strata units.

Structural sags froma mnor anount of
differential conpaction over nud-filled abandonnent
channel s is present at KNO8 and KNO9. This causes sone
m nor folding in the overlying sedi nents; however,
faults fromthis anount of differential conpaction is
not expected nor is it observed on Canadi an Natural's
3D seismic. Canadian Natural disagrees with ISH s
fault interpretation on a representative seismc |line
supplied in the application and will proceed to show
why.

Could I have up Exhibit 01.01, PDF page 68,
pl ease. Just one nonent, please. Sorry. | neant 63.
Page 63. Thank you.

As supplied in the application, this map shows
that KNO8 and KNO9 areas are approximtely
30 kilonmetres west fromthe Prairie Evaporite salt
di ssolution edge. The project is in a regionally
tectonic stable area and faulting or other deep-seated
structural events are not expected here.

Could we go to page 64, please. Thank you.
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This deep seismic line through the application
area extends fromthe Clearwater to the basenent, which
Is just belowthe interpreted red beds reflector on
this line. It confirnms that no deep faulting is
present at KNO8 and KNO9 from salt dissolution.

Canadi an Natural has supplied a collage of various
seism c cross-sections and attri bute maps as well as
dept h-converted structure maps at the Wabi skaw B | evel
and the Pal eozoic level in its various subm ssions.
These seismc interpretation products show no evi dence
of faulting or fracturing at KNO8 and KNO9, but do show
sone stratigraphic heterogeneities within the post B2
incision SAGD reservoir trends -- start. These seismc
I nterpretation products show no evidence of faulting or
fracturing at KNO8 and KNO9 but do show sone
stratigraphic heterogeneities within the post B2
i nci sion SAGD reservoir trends, including sone effects
of differential conpaction, which will be discussed in
nore detail here further.

Coul d I have Exhibit 50.003, page 58, please.
Thank you.

Canadi an Natural would now |like to address sone
differences in interpretation of faults and/or
fractures with I SH on supplied representative seismc
[ine at KNO8. To start, |I'll take a few nonents to

orient the Panel as to what is being shown on this
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figure. The original line as supplied by Canadi an
Natural is on the left, and the line interpreted by

I SH wth sone additional annotations added by Canadi an
Natural, is on the right. The near vertical bl ack
lines on the right inage are ISH s interpretive faults
and may have al so annotated sone near horizontal dashed
lines at or near seismc reflector events.

Canadi an Natural placed several letters on the
right figure near ISHs faults to serve as a key,
nanely, an "A', 'B', or 'C. Canadian Natural has al so
hi ghli ghted an interval at the top of the figure on the
right in pink, which is the stratigraphic interval of
the wet porous C earwater sands that |ie above the
I nper neabl e C earwat er caprock.

"1l now describe why Canadi an Natural disagrees
with ISHs fault -- fault interpretation on this
seismc line.

W will start with the faults marked with the
letter "A" in the right-hand i mage. You can observe
there are -- there is a significant anplitude anomaly
at the Wabi skaw B VF | evel in between the two 'A's.
This anplitude anomaly is likely due to a relatively
thicker gas in the Wabiskaw B in this area relative to
the remai nder of the seismic line. |SH has annotated
faults at both edges of this anplitude anonaly.

However, gas anplitude anomalies can cause phase
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chai nage in the seism c response that can be
m sinterpreted as faul ting.

Secondly, there are several faults annotated with
the letter "B'. |1SH has accentuated potential offset
at the locations marked with a 'B" with near horizontal
dashed lines on either side of their interpretive
fault traces as shown in black. Wen conpared to the
original line without the horizontal or vertical
annotations, it is clear that there is only a very
m nor anmount of structural role at the correspondi ng
| ocations with no distinct breaks observed on the
nearest seismc event. Canadian Natural interprets
this to be subtle folding at best, not faulting.

| SH has also taken liberties to extend these
postul ated fall traces deeper down into the
stratigraphy, including into the confinenent strata
units and further down into the McMurray. It is
observed on these deeper seisnm c events. That
structural role is not even present, |let alone a
di stinct break on seismc reflection events. This is
not evidence of faulting as specul ated by | SH.

Thirdly, |ISH has marked faults at the edges and
Wi thin sonme observed structural sags in the McMirray
SAGD i nterval and have extended themvertically up
t hrough the confinenent strata units and beyond. These

are marked with the letter 'C .
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Canadi an Natural observes that m nor structura
sag at and above these locations is present to
differential conpaction of nud-filled abandonnent
plugs. Reviewing the original figure on the right at
the location of these interpreted sags shows no
di stinct breaks at the seismc events at or above the
marked letter, letter 'C, which would be indicative of
faulting. It is also noted that the anmount of sag
di m ni shes with shall ow ng depth above the features.

Finally, ISH s fault interpretation has a
significant nunber of faults extending all the way up
into the zone of the Clearwater sands as marked in
pink. |If these faults were real and exi st as open
conduits for steamas | SH contends, the Wabi skaw B gas
woul d have | eaked up into the C earwater sands a | ong
time ago, and there would be no gas trapped within the
Kirby Upper Mannville Il pool.

In summary, Canadi an Natural maintains that there
IS no seismc evidence of faulting at KNO8 and KNO9
bet ween the McMurray and Wabi skaw B gas and that ISH s
seismc fault interpretation is incorrect and
specul ati ve.

Canadi an Natural will now discuss differential
conpacti on present at KNO8 and KNO9 and go through its
evi dence that faults or fractures have not forned

within the confinenent strata units as a result of this
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conpacti on observed at the proposed drai nage boxes.

Coul d I please have Exhibit 50-003, page 60,
pl ease. Thank you.

Canadi an Natural observes that differentia
conpaction at KNO8 and KNO9 is nostly related to areas
of the post B2 incision edges and where nud-filled
abandonnment channel plugs within the incision exist.

Abandonnent plugs are areas where the active
channel within a river system have been cut off and
subsequently filled with nud and clay sedinents. This
Is very common in fluvial river systens. An exanple of
this can be seen in the nodern Bow River -- actually --
sorry. W can see this in the nodern Bow Ri ver exanple
just outside of Calgary.

It is inportant to understand the relative
posi tioni ng of abandonnent plugs to the adjacent point
bar sand deposits as they conpact to a greater degree
than the sands when buried with an -- with overlying
sedinent. As sedinent continues to be deposited, the
| ayers overlying the -- overlying also sag into
the pression [sic] at the location of the underlying
mud plug. This process is the primry nechani sm of
differential conpaction observed at KNO8 and KNO9 as --
as shown in the schematic in the lower left of this
figure.

It is also inportant to understand the relative
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scal e of the abandonnent channel plugs at KNO8 and
KNO9. Post-B2 incision valleys at Kirby north are
tributary systens on a nuch snmaller scale than deposits
at other McMurray devel opnments, such as at Aspen, which
was referenced to in Dr. Boone's COctober 10th, 2023,

I ndependent report.

Abandonnent channel plugs at Kirby north,

I ncl udi ng KNO8 and KNO9, are visually observed to be
approximately 200 to 400 netres in wdth and 6 to

12 netres deep post-conpaction. Visual inspection of
the figure provided in Dr. Boone's report for Aspen
where -- where sone mnor faulting due to differentia
conpaction is observed shows it is a nuch | arger
McMurray channel system w th abandonnent plugs in the
order of 700 to 1,000 netres wi de and depths of 25-plus
nmetres post-conpacti on.

Resul ting anmount of conpacti on observed over these
smal | abandonnment plugs at KNO8 and KNO9 is in the
order of 3 to 5 netres at the Wabi skaw B | evel. This
I's considered a m nor anmount of structure due to
conpaction, and, in Canadian Natural's experience,
faults or fractures are not expected fromthis smal
anount of sag, which has been confirnmed by Canadi an
Natural's review of its seismc core data and i nage
| ogs.

Could I get up Exhibit 50-003, PDF 62, please.
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As you can see on this figure, Canadi an Natura
provi ded a seism c spectral deconposition slice in the
2022 application, which is presented in the upper
m ddl e of this slide. There was a northeast/sout hwest
feature noted on the map that was | abelled "Area of
Expected Heterogeneity", which ny coll eague i s now
pointing to. This feature is present -- this feature
Is present on many of Canadi an Natural's other
geophysi cal and geol ogi cal mappi ng products, such as
the seismc lines shown in the bottomright portion of
this slide. On this seismc line, a structural sag on
various reflectors observed -- is observed as -- and is
circled inred. This sag is directly through the area
of expected heterogeneity. Canadi an Natur al
interpreted this feature to be a result of differenti al
conpaction froma nmud-filled abandonnent channe
somewhere within the post-B2 incision reservoir.

This channel trend, along with other trends
observed from ot her data sources, was incorporated into
a map simlar to the one shown on the upper right
portion of this figure, which is -- this map is a total
post-B2 non-reservoir isopach.

Canadi an Natural decided to test the -- this
interpretation to determ ne the exact stratigraphic
| evel of the anomaly, as well to determ ne an anount of

reservoir-quality sand potentially remaini ng underneath
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the feature with a stratigraphic test well. You could
see the location here with a red star on the spectral
deconposition slice and on the map on the top right.

This well could also test if this area of
anticipated differential conpaction actually had faults
or fractures within the confinenent strata units by
runni ng an i mage | og.

Coul d I please have Exhibit 050.003, PDF 62,
please. Ch, this is it. Sorry. The sane one, yeah.

Yeah. Canadian Natural drilled the 1 AD/ 13-34
strat well, and the well logs here are on the very
left. This well was drilled in February of 2022
directly -- as nmentioned, directly through the subject
zone of expected heterogeneity at the northeast extent
of the trend. As you can see on the well |ogs on the
left, the well encountered a nud-filled abandonnent
plug at the top of the Bos [sic] B -- post-B2 incision
reservoir as expected. A sag observed on the seismc
line at the well location was confirned to be
differential conpaction with 3 to 5 netres of |ower
structure observed through the post-B2 incision tops
and up through the Wabi skaw B versus the sane
geological tops in the nearest offsetting wells.

Now |'d |i ke PDF 63, please. Thank you.

This image | og analysis of the 180/ 13-34 wel |

confirmed that despite going through an area of
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relatively nore differential conpaction conpared to the
ot her portions of the pad, there are no faults or
fractures within the confinenent strata units. As
shown -- as shown as this -- this is -- figure in the
centre of the slide. Note this was -- well was also a
directional well with an inclination of around

43 degrees through the confinenent strata, so any
vertical fractures or near vertical fractures, if
present, shoul d have been detected by the well bore, but
none were found. The only fracture event observed on
the image | og was significantly higher up fromthe top
of the confinenent -- confinenent strata units near the
Vi king | evel.

In summary, this assessnent confirns Canadi an
Natural's interpretation of differential conpaction in
t he KNO8 and KNO9 areas and shows there are no fracture
events present at this geophysical anomaly. The act ual
results prove Canadi an Natural's nodel that
differential conpaction is caused by nud-filled
abandonnment plugs and that the magnitude of conpaction
is low. This conclusion is in direct contrast to ISH s
postul ated differential conpaction nodel where it
specul ates that open faults and fractures nust be
present within the confinenent strata due to conpaction
over thick channel sands. Canadian Natural's evidence

does not support this theory.
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W will now discuss Canadi an Natural's evidence
showi ng there has likely been no vertical gas mgration
fromthe McMurray to the Wabi skaw B gas thrones -- gas
zones through faults and fractures.

Could I have Slide 65, please, of this exhibit.

Thank you.

Canadi an Natural disagrees with ISH s statenents
that Wabi skaw B gas is only present in the KNO8 and
KNO9 areas when overlying thick McMurray channel sands.
Canadi an Natural shows, as per the map in the upper
right of the slide, that Wabi skaw B gas does i ndeed
exi st to the northeast of the Kirby Upper Mannville II
pool. This gas exists within a smaller structural high
that is away fromthe underlying thick McMurray post-B2
I nci sion channel trends as shown in this cross-section.

Can you just point ... So ny colleague's pointing
to the thick channel sands here and then the absence of
themin the gas identified to the northeast.

| SH s assertation that Wabi skaw B gas only exists
over thick underlying McMiurray reservoir sands is
I ncorrect.

Could I have page 66 fromthis exhibit, please.

Thank you.

| SH has al so stated that the McMurray Wabi skaw B
gas wthin the Kirby Upper Mannville Il pool could have
only conme from degraded McMurray oil by mgrating
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vertically through preexisting open fractures and
faults. Canadi an Natural disagrees and postul ates an
alternative and nore likely reason for the occurrence
of Wabi skaw B gas in the KNO8 and KNO9 in greater Kirhby
north areas is that the Wabi skaw B gas i s sel f-sourced.

Specifically, the Wabi skaw B gas canme fromthe
degradati on of Wabi skaw B oil that was originally in
place in significant volunmes at Kirby north. As shown
inthis figure, the anount of Wabi skaw B bitunen in
place within a 1-mle radius around the Kirby Upper
Mannville Il and Deveni sh Wabi skaw A pools is
conparable in volune to the anount of devel opabl e
McMurray bitunmen volune in the existing and applied-for
pads at Kirby north.

This is a nore |likely explanation for the
occurrence of Wabi skaw B gas al so explains why there is
al so gas to the northeast of the Upper Mannville I
pool where there is not any significant thick McMirray
post-B2 incision sands present.

As a side note, gas -- gas exsolved fromthis
bitunmen as a result of \Wabi skaw B pressure decline al so
contributed to the cunul ative gas production fromthe
Kirby Mannville Il and Deveni sh Wabi skaw A pool s.

Sone final coments on the presence of Wabi skaw B
gas in and around KNO8 and KNO9. | SH has repeatedly
asked, Where did the McMurray gas go? Canadi an Nat ur al
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asserts that the gas generated from degraded McMirray
oil likely over geological tine mgrated laterally away
fromthe area updip along the post-B2 incision valley
trend that carries further east into the north for
several tens of kilonetres, where it finally joins up
with the main McMurray trunk vall ey system

Additionally, there is no evidence of any top
wat er and/or |ean zones of |ow bitunmen saturation at
the top of the post-B2 incision sands at KNO8 and KNO9
that m ght have indicated early trapping of McMirray
gas that was then breached by faults or open fractures.
It is nore likely that faults and open fractures
bet ween the McMurray SAGD reservoir sands and the
Wabi skaw B gas have just never existed as per all the
ot her evidence shown here by Canadi an Natural .

To conclude, we will now-- | will now describe
some of Canadi an Natural's operational evidence that
there are no faults or open fractures that would be a
risk to contam nating steam operati ons between the
McMurray and Wabi skaw B gas.

Lost circulation of drilling fluids during
drilling operations can be a direct indicator of faults
or open fractures. Canadian Natural has observed no
| ost circulation events during the drilling of the 43
stratigraphic test wells in the KNO8 and KNO9 areas and

al so had no loss circulation events in the recently
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drilled 16 producer injector well bores at offsetting
KNOG6.

Coul d I have Exhibit 50.09, page 340, please.

Thank you.

This slide shows the pressure data at the 10-1
well within the Wabi skaw B gas of the Kirby Upper
Mannville Il pool as well as the pressures observed
within the McMurray bottomwater leg at the 7-29 and
12-34 wells. It would be expected that there would be
no pressure differential between these zones if there
were faults or an open connected fracture system
bet ween the McMurray and WAbi skaw gas zone at KNO8 and
KNO9.

However, as you can see, a significant pressure
differential does exist, confirmng these zones are not
i n conmmuni cation with each other. This is conpelling
evi dence that faults and/or open connected fractures
bet ween the McMurray and Wabi skaw B gas zone at KNO8
and KNO9 do not exist, or, in the unlikely case they do
exi st and remai n undetected, they are closed to fluid
flow

In summary, Canadi an Natural has shown
substantial -- substantial evidence showing no faults
or fractures within the confinenent strata units at
KNO8 and KNO9. W reviewed that there are -- there is

no evidence of faults or fractures with the confi nenent
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strata intervals on core, imge | og, and seism c data.
W al so show that differential conpaction at KNO8 and
KNO9 has not caused faults and fracture and that the
Wabi skaw B gas did not likely cone fromthe MMirray
via vertical faults and fractures within the proposed
dr ai nage box areas.

Finally, Canadian Natural's operational and
drilling data support there is nost likely no faults or
fractures with the confinenment strata units or if they
do exist, they are closed to fluid flow

To cl ose, Canadian Natural concludes that there is
a low to nonexistent fracture density within the strata
bet ween the McMurray formation and the Wabi skaw B
menber that would pose a risk to the containnent of
steanmi ng operations at KNO8 and KNO9.

Thi s concl udes Canadi an Natural's direct evidence
on Hearing Issue 1. | will nowturn it over to
M. Peter Thonmsen to di scuss Canadian Natural's direct
evi dence for Hearing |Issue Nunmber 3.

P. THOVSEN: Good afternoon, Conm ssioners.

Thank you, M. Sverdahl, for explaining the
geosci ence evidence and show ng that there are no
currently open pat hways through the confinenent strata.
Next | will present the geonechanics eval uation, which
addresses the third hearing issue. It wll be shown

that the proposed MOPs are appropriate for confinenent
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strata contai nnent of steamover the |ife of the KNO8
and KNO9 drai nage boxes.

Kirby north has significant field experience with
starting steamcirculation without fracturing. Through
continuous inprovenent, enhanced start-up practices
have been devel oped and used for the KNO6 start-up.
These enhancenents will be carried forward to the KNO8
and KNO9 start-ups.

There are four conponents to the risk -- to --
mtigating conponents to the risk of start-up-induced
hydraulic fracturing. Nunber 1, |eakoff within the
McMurray reservoir and confinenent strata; Nunmber 2, a
stress contrast between the McMurray reservoir and the
confi nenent strata; Nunber 3, elastic stress increases
within the McMurray reservoir; and Nunber 4, limted

rate and limted volunes injected with el evated

pressur es.
| will now address operating pressures and naxi mum
operating pressures, "MOPs". SAG starts with steam

circulation, which lasts for approximately three to
four nonths. Once a sufficient anount of heat has been
transferred into the reservoir during circul ation, the
SAG wel|l pair is converted into gravity drai nage
operation. The typical SAGD operating tine is
approximately 10 to 15 years. During start-up,

Canadi an Natural will endeavour to initiate circul ati on
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with bottom hol e pressures | ess than 5,500 kPa. Once
circulation starts, the bottomhole pressure wll
reduce to near the bottomwater pressure. The

5,500 kPa threshold pressure is to try starting
circulation with bottom hol e pressures bel ow t he
post-B2 reservoir sand m ni mum stress.

In the event of chall engi ng operationa
ci rcunstances, such as high enmul sion pipeline
pressures, it may be necessary to initiate circul ation
wi th bottom hol e pressures above 5,500 kPa and bel ow
t he requested tenporary MOP of 6,600 kPa. Use of
el evated pressures would be for short tine periods of
| ess than 24 hours and with small vol unes of injected
steam |ess than 180 cubic netres.

In the event of an operational interruption such
as a power outage or a wildfire, circulation stops.
Once operations can resune, circulation would need to
be reinitiated, which could potentially require
el evated bottom hole pressures. Oher than circul ation
start-ups, all other SACGD operations woul d be
constrai ned by the | ong-term MOP.

The original application -- the original
application requested MOP was 6,000 kPa. Underneath
all of the KNO8 and KNO9 drai nage boxes is MMirray
bottom water, which has high water perneability and a

hydraul i cally connected area nuch | arger than the KNO8
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and KNO9 drai nage boxes.

The bottom water pressure underneath KNO8 and KNO9
Is approximately 2,600 kPa. SAGD operations will need
to operate near a bal anced pressure with the bottom
wat er over the long term Neither production from or
injection into the bottomwater is acceptable for
extended periods of tinme for the bitunen resource
recovery.

The purpose of the |ong-term MOP bei ng above the
bottom water pressure is operational flexibility
foll owi ng downti ne and for well bore issues such as
scal e pl uggi ng.

Froma confinenent strata integrity perspective,
there are two risks to consider. The first is the
short-termrisk of the start-up potentially fracturing
fromthe SAGD wells to the Wabi skaw B gas. Hydraulic
fracturing is a mechani smwhich can create a
transm ssive flow path. The second risk is a |long-term
risk of the SAGD- i nduced stress changes in the
confinenment strata and whether this could lead to
either hydraulic fracturing or shear failure in the
confinenent strata. The proposed SAGD operations are
|l ow risk for both of these.

One fracture contai nment nmechanismis | eakoff.
Leakoff describes fluid flow through porous nedi a and,

specifically for the SAGD start-ups, applies to water
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flowng within the post-B2 reservoir. Nunber 1, water
flowi ng via water perneability, which occurs in the
cold and undepleted McMurray oil sand. Nunber 2, water
flowing into the McMiurray bottom water, which has a

| eakof f capacity. In the unlikely event of hydraulic
fracturing wthin the sand, Nunber 3, water flow ng
away froma fracture. Leakoff accommbdates sone

I njection volunme and constrains potential hydraulic
fracture heights. |If tenporary MOPs are used with
smal | volunes, this de-risks fracturing to or through
t he confinenment strata.

In the setting of the KNO8 and KNO9 confi nenent
strata, stresses are a primary driver for hydraulic
fracturing. A fracture pressure needs to be greater
than the mninmum stress for a hydraulic fracture to
initiate and propagate. This extra pressure above the
mninmumstress is called the "net fracture pressure”.

A hydraulic fracture orientation depends on -- upon the
orientation of the m ninmum stress, which can be

consi dered as taking the path of |east resistance. For
t he KNO8 and KNO9 confinenent strata, the m ninmum
stress is oriented horizontally, and this leads to
hydraulic fracture orientations to be vertical and to
open agai nst the m nimum hori zontal stress.

For the confinenent strata, rock strength is not a

primary control of hydraulic fracture behavi our, and,
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in fact, the lowrock strength benefits the sealing of
natural fractures and faults.

M. Lung, please pull up Exhibit 15.01, PDF
page 96. If we could zoominto the upper Figure 6,
pl ease.

Wthin the subsurface, stresses cannot be neasured
directly. Instead we use diagnostic fracture injection
tests, DFITs, to determne an in situ stress. In this
figure is a conceptual DFIT graph of pressure versus
time. During a DFIT, follow ng the breakdown, the
pressure stabilizes at a fracture propagation pressure.
A fracture is open when the injection is stopped, and
as the pressure declines, a point will come when the --
where the fracture will close. The pressure at this
point is called the "fracture closure pressure", the
FCP. This is equivalent to the m ni mum stress.

DFI T- neasured pressures consistently show t he
fracture propagation pressures to be greater than the
fracture closure pressures due to the hydraulic
fractures requiring additional pressure above the
m ni num stress, the net fracture pressure.

M. Lung, if you could please pull up
Exhi bit 15.01, PDF page 39, Table 1. Stresses have
been characterized fromDFI Ts, and the m ni num stress
gradients are 14.6 kPa per netre for the regional Bl

sequence and 13.1 kPa per netre for the post B2
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reservoir sand. Please note the m ni num stress
gradient difference of 1.5 kPa per netre, which
provi des fracture containnent in the unlikely event of
hydraulic fracturing within the post B2 reservoir sand.
This is the second fracture contai nnent nmechani sm
This is consistent with the KNO6 stress
characterizati on.

Next, SAGD circulation wll create stress
I ncreases wthin the post B2 reservoir sand. In the
unli kely event of a hydraulic fracture wthin the sand,
the increased pressure and tenperature will create
stress increases. The result of the stress increases
are that in order to continue propagating a hydraulic
fracture, the fracture pressure will increase through
time. In a situation with a pressure limt, this wll
force a reduction in injection rate and can ultimtely
lead to a fracture closing. Elastic stress increases
within the sand are the third fracture contai nnment
mechani sm

In Kirby north, 146 SAGD wells have been started
up. These wells were assessed for indications of
hydraulic fracturing. 145 out of the 146 wells
conclusively initiated circulation w thout hydraulic
fracturing of the sand. A 46 -well subset were started
up with bottom hole pressures greater than 6,000 kPa.

It should be noted that the use of the el evated
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pressure for initiating steamcirculation is not a
theoretical prediction, but, rather, there is a
significant Kirby north experience with this type of
oper ati on.

The risk of fracturing the post B2 reservoir sand
is low, and without initiating a hydraulic fracture
within the sand, the risk of fracturing through the
confinenent strata is even |lower. Wen bottom hole
pressure is -- greater than 6,000 kPa were used, it was
for short tine franmes, typically between one to four
hours, and small vol unmes of steam were injected,
typically 1 to 10 cubic netres per well. The requested
MOPs are a low |ikelihood for initiating hydraulic
fractures within the post B2 reservoir, and this is
supported by the Kirby north start-up field data.

The stress characterization used for this
evaluation is representative for the KNO8 and KNO9
drai nage areas. This is supported by four points.
Stresses tend to be regionally consistent for a given
stratigraphic unit. Regionally present nud-prone
heterolithic strata have consistent elastic properties
which are directly related to horizontal stress
gr adi ent s.

The commercial scale Kirby north data set of --
starting up 146 wells on steamcircul ati on does not

show stress variability with either variable or |ow
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fracture pressures. And, finally, significant
geol ogi cal structural features such as karsts are not
present in the KNO8 and KNO9 drai nage area.

The requested tenporary MOP is lowrisk in part
due to the short durations of |ess than 24 hours and
m ni mal injection volunes of |ess than 180 cubic
netres. Additional DFITs are not required over the
KNO8 and KNO9 drai nage areas, and Canadian Natural is
not willing to conduct additional DFITs since the
requested tenporary MOP is low risk. Further DFITs
Wi Il increase costs and nmay result in a further project
delay. Additionally DFITs are also unlikely to change
the requested MOPs.

The |l ong-term operating pressure gradient wll be
approxi mately 5.5 kPa per netre, which is far below the
post B2 reservoir sand mninmum stress gradient of
13.1 kPa per netre. The bottomwater driver on SAGD
operating pressure de-risks the long-termrisk of
hydraulic fracturing of the sand or the confinenent
strata. Further, the operating pressure gradi ent of
around 5.5 kPa per netre is below the water hydrostatic
head pressure gradient of 9.8 kPa per netre. Shear
failure is generally considered |ow risk at operating
pressures bel ow the hydrostatic head of water. This is
exenplified by Long Lake Pads 14 to 15 which have an

MOP of the hydrostatic head of water near seism c scale

Dicta Court Reporting Inc.
403-531-0590




118

© 00 N oo o B~ W DN P

N DN D N DD DNN P P PP PR, PRk
o o A W DN P O © 00 N o 0o AW DN O

faults in the caprock.

Next we will review the geonechani cal nodel ling.
The obj ectives for the geonechanical nodelling were to
eval uate the short-termand long-termrisks. For the
short term what is the potential to initiate and
propagate hydraulic fracturing within the post B2
reservoir sand and what is the m ni mrum nagni tude of a
stress contrast to contain hydraulic fractures?

Specific to the long-termrisk is representing
SAGD- i nduced stress changes within the confi nenent
strata and assessing factors of safety. The sinulator
used for this nodelling is GeoSim which is an
AER-recogni zed sinulator for thermal caprock integrity
and is an industry standard. GeoSimfeatures include
fracture mechanics, nulti-phased flow, and coupl ed
reservoir and geonechani cal nodel |ing.

The net hodol ogy for evaluating the potential for
start-up-induced fracturing includes consideration of
the initial and the dynam c stress state, flow through
effective perneability to water, and appropriate rock
properties. Two |ocations were evaluated for potenti al
start-up-induced fracturing: One is the |ocation of
the shall owest well, which is near the toe of KNO8 121,
which is nore prone to fracture initiation due to the
dept h.

The second | ocation is where there is the shortest
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di stance between the base of the regional Bl sequence
and the top of the post B2 reservoir. This is near the
heel of KNO8 61. For evaluating the |ong-term SAGD
i npacts, a 2D nodel was extracted fromthe heels of the
KNO8 devel opnent where there is a short distance again
bet ween the regi onal Bl sequence and the top of the
post B2 reservoir. Long-term pressure and tenperature
effects were predicted, which involves uplift of the
over burden, including the confinenent strata. The
nodel | ed stress changes within the regional Bl sequence
were assessed for inpacts to the tensile and shear
factors of safety.

Finally, a 30-day period of elevated injection
pressure -- of elevated injection pressures was
i npl enented after a tinme period of one and five years
of SAGD operati on.

Conservative inputs have been used for nmany of the
inputs in the nodelling. Sone of these conservative
I nputs are representing |ow effective perneability to
wat er and not representing | eakoff to the bottom water.
For the start-up nodelling, the injected fluid was cold
wat er, which is conservative and does not include any
thermal elastic effects fromtenperature increase.
Further, only one hydraulic fracture is represented
al ong the length of the horizontal well.

Low conpressibility inputs have al so been used.
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As has been described earlier, four fracture
cont ai nnent nechani sns are represented in the
nodel l'ing: Nunber 1, |eakoff of water into the post-B2
reservoir; Nunber 2, a stress contrast between the
post-B2 reservoir and the confinenent strata,
specifically the regional Bl sequence; Nunber 3, poral
el astic stress increases around a hydraulic fracture;
and the fourth fracture contai nnent nechanismis
inmplicit with the inputs of a maxi mum continuous tine
of 24 hours with using an el evated pressure and a
maxi num steamrate of 180 cubic netres per day.

This is conservative, considering the typical use
of el evated pressures above the long-term MOP is a
duration of one to four hours with a volunme of 1 to
10 cubic netres.

M. Lung, please pull up Exhibit 46.002, page 64.

Pl ease zoomin to Figure 20.
A. LUNG M. Thonmsen, could | just ask
you to slow down a little bit for our court reporters.
Thank you.
P. THOVSEN: And zoom ng in on the upper
figure, please.

The nost realistic representation of the
short-termrisk includes the fracture contai nnent
nmechani sns. This is Case Number 2, which is | ocated at

the shallowest well in the KNO8 and KNO9 drai nage
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boxes. Case Nunmber 2 is nodelled w thout a constraint
on the bottomhole pressure. |In the graph of pressure
versus tinme, the Case Nunber 2 green |line shows a near

I edi ate i ncrease above 6,600 kPa. An unconstrained
bottom hole was required wth the nodelling in order to
initiate a small fracture

I f you could scroll down to the next page and zoom
in to Figure 22, please.

This i mage shows the geonetry of the nost
realistic Case Nunber 2, which has mnimal growth
Wi thin the post-B2 reservoir sand of less than 2 netres
i n hei ght.

The key finding is that with realistic nodelling
of the post-B2 reservoir and wth a constraint of a
bott om hol e pressure of 6,600 kPa, there is a | ow risk
of fracturing the post-B2 reservoir. It is likely that
a tenporary MOP of 6,600 kPa will not result in
fracturing of the sand.

In the highly unlikely event of propagating a
fracture to the base of the regional Bl sequence, the
stress contrast would contain a fracture bel ow the
regi onal Bl sequence and far bel ow t he Wabi skaw B gas.

Sensitivity cases have been nodelled in order to
eval uate fracture contai nnent mechani sns.

Sanme exhibit, if we could go to page 71, please,

and Figure 31. |If you could zoomin on that, please.
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Cases 7 to 8 were nodelled in order to consider
reduced m ni num stress contrasts and fracture
contai nnent. Case Nunber 8 uses a conservatively | ow
effective perneability to water, no bottom hole
pressure constraint, and has no elastic stress
i ncreases within the post-B2 reservoir sand. The Case
Nunber 8 inputs use a m ni num stress gradi ent
difference of only 0.3 kPa per netre. These changes
froma realistic scenario were used in order to
nodel -- represent a fracture propagating to the base
of the regional Bl sequence. On this image is the
fracture size after 24 hours of injection, which shows
contai nment within the regional Bl sequence. This
shows that a m ninum stress gradient difference of only
0.3 kPa per netre is sufficient to contain hydraulic
fractures. The regional Bl sequence has a mi ni num
stress gradient difference of 1.5 kPa per netre.

Pl ease change to PDF page 53 and zoomin to
Fi gure 10A, the upper one.

For the long-termrisk, a 2D cross-section was
extracted fromthe heels of the KNO8 drai nage area.
12 SAGD wel |l pairs were nodelled for 15 years of
operation. The steam chanber pressure was set to
4,000 kPa with -- renoving any | eakoff to the bottom
water. This is conservative, considering that the

bottom water pressure is 2,600 kPa.
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Shown is a nodel cross-section where the shear
stress level -- shown is a nodel cross-section show ng
the shear stress |level, and one can also identify
variabl e unit thicknesses which have been represented.

Sane exhibit, please, go to page 72, Table 4.

Through the life of the SAGD operation, the
m ni num factors of safety were identified within the
m ddl e of the regional -- within the mddle of the
Bl sequence. The m nimum shear factor of safety is
1.9, and the mnimumtensile factor of safety is 2. 1.
These are both far fromthe onset of failure and are
above the Directive 86 shall ow SAGD m ni mnum factor of
safety of 1.25. Kirby north is not within the shallow
SAGD area, but this conparison is nade to illustrate
that the proposed operating conditions are reasonabl e.

Sensitivity cases for the |ong-term SAG
operations were nodelled for a 30-day period of steam
injection at a bottom hole pressure of 6,000 kPa after
one and five years. Due to the high conpressibility of
the steam chanber, there are negligible effects,

I npacts on confinenent strata stress changes.

The hearing issues are focused around whet her
steam coul d communi cate with the Wabi skaw B gas. This
Is confined to an economc risk, and there are not
health, safety, or environnental consequences. For the

short-termrisk, a sufficient factor of safety is
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present with the proposed operating conditions due to
the imted durations and volunes for the potential use
of elevated pressures, the other three fracture
cont ai nment nechani sns, operational enhancenents for
SAGD start-ups, and Kirby north field experience of
initiating steamcirculation with bottomhol e pressures
above 6,000 kPa w thout communi cation to the Wabi skaw B
gas.

For the long-termrisks, the factors of safety are
wel | above the D86 m ninmum factor of safety of 1.25,
whi ch, again, is not applicable to Kirby north, but
this conparison is made to illustrate the proposed
operating conditions are not pushing the envel ope.

I n concl usion, the requested tenporary MOP of
6,600 kPa is low risk of fracturing through the
confinenment strata due to nultiple fracture contai nnment
nmechani sns:  Nunmber 1, |eakoff within the McMirray
reservoir and confinenment strata; Nunber 2, a stress
contrast between the McMurray reservoir and the
confinenent strata; Nunmber 3, elastic stress increases
within the McMurray reservoir; Nunber 4, limted rate
and volune injected wth el evated pressures.

The proposed operating conditions, including a
| ong-term MOP of 6,000 kPa, are a lowrisk to the
confinenent strata integrity for |ong-term SAG

oper ati ons.
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Regardi ng nodifications to the requested operating
limts, the originally requested MOP and tenporary MOP
are technically justified, as shown in the application
and the witten naterials submtted in this hearing.

Wil e not required, Canadian Natural has nodified
its requests. Regarding the tenporary MOP, Nunber 1,
limt the maxi mum continuous tinme to 24 hours when
usi ng bottom hol e pressures above 5,500 kPa and bel ow
the requested tenporary MOP of 6,600 kPa. Nunber 2,
limt the maxi mum gross steamrate to be 180 cubic
netres per day when using bottom hole pressures above
5,500 kPa. Regarding the -- the MOP, reduce the MOP
from 6,000 kPa to 5,500 kPa whil e maintaining the
requested tenporary MOP of 6,600 kPa for the purpose of
initiating circul ation.

Wi | e unnecessary, these nodifications provide
further risk mtigation and denonstrate Canadi an
Nat ural ' s reasonabl eness. Thank you for your
attention, and | will now pass the presenting over to
M. Devin Al enberger, who will be addressing Hearing
| ssues Nunber 2, 4, and 5.

D. OLLENBERGER: Thank you, M. Thonsen.

Good afternoon, Comm ssioners. As nmentioned
earlier, ny nane is Devin Ol enberger, and | amthe
expl oi tati on engi neeri ng manager for the Kirby north

asset. Today | will be tal king about Hearing |ssues
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Nunmber 2, 4, and 5, which generally cover appropriate
noni tori ng and observation wells; whether to approve
the use of co-injection, nore specifically,
hydr ocar bon- assi sted start-up; and the thernal
conpati bility and/ or abandonnment of identified wells
within or adjacent to the KNO8 and KNO9 pad
devel opnent s.

| will begin my comentary with | ssue Nunber 2.
Canadi an Natural plans to execute a robust nonitoring
strategy consisting of data collected from both gas
nmonitoring wells and SAGD well pairs in conbination
Wi th appropriate process controls and operating
procedures. This strategy is demarcated into two tine
periods: the circulation start-up phase and the
| ong-term SAGD operation phase. This is to ensure that
the relevant differences of these two operational
phases are adequately addressed. Wen we're avail abl e,
Canadi an Natural also plans on using 4D seisnmc data to
nmoni tor the KNO8/09 devel opnent. The | ast such seismc
shoot at Kirby north was conpleted in QL 2022.
Finally, Canadian Natural plans to report all relevant
nonitoring data as part of the AER Directive 54
requi renments or directly to the AER on an as-needed
basi s, subject to approval conditions.

Canadi an Natural originally applied for start-up

enhancenents for pads KNO8 and KNO9 that are simlar to
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those that have been successfully executed at KNOG6.
Thi s includes holding a workshop at | east 30 days prior
to start-up, which will cover hydraulic fracturing, in
situ stresses, and previous Kirby north circul ation
exanpl es where tenporary MOP pressures were required to
establish circulation.

Bui l di ng on the content of the workshop, the
surveill ance graphs that will be used to review
realtinme data will be nodified to include clear
indiction of in situ stresses on bottom hole pressure
trends. During start-up, a geonechanics expert wll
al so review the rate and pressure data for several of
the initial wells on each pad to test for evidence of
abnormal or unexpected fracturing behaviour.

One advancenent that Canadi an Natural proposes for
KNO8 and KNO9 devel opnent whi ch buil ds upon the
start-up enhancenents executed for pad KNO6 is the
pressure criteria utilized for pad start-up
mtigations, which my need to occur during initial
unl oadi ng of the SAGD well pairs.

Here, as M. Thonsen just discussed, Canadi an
Nat ural adopts Dr. Boone's suggestion that the pressure
[imt used prior to utilizing the tenporary MOP be set
at 5,500 kPa versus 6,000 kPa and | ess than the
proposed tenporary MOP of 6,600 kPa. 5,500 kPa w ||

only be exceeded if after four hours circulation is not
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est abl i shed.

Agai n, Canadi an Natural would |like to reiterate
that the techni cal evidence ny coll eagues have
di scussed this norning supports a | ong-term MOP of
6, 000 kPa. However, in light of ISH s concerns,
Canadi an Natural is prepared to reduce the |Iong-term
MOP to 5,500 kPa and all, accordingly, all SAGD
monitoring conditions will utilize this pressure in
pl ace of the 6,000 kPa which was previously applied
for. Normal operations will continue to target
pressures in balance with the bottom water.

Canadi an Natural believes that the two nonitoring
wells nentioned in its subm ssion, the 10-1 well and
the 100/1-3, will provide sufficient nonitoring of the
Kirby Upper Mannville Il pool, the pool which overlies
all of the KNO6, KNO8, and KNO9 pad devel opnents.

First, the 10-1 well on pad KNO6 remains a
suitable nonitoring well for the pool, which I'll speak
to nore shortly.

In addition, the inclusion of the 100/1-3 well
will provide further robustness to nonitoring the Kirby
Upper Mannville Il pool. The well is ideally | ocated

in the heart of the SAGD pay for the KNO8 pad --

THE COURT REPORTER: Can | get you to sl ow down,
pl ease.
D. OLLENBERCER: You bet.
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-- just south of KNO9 and is near three wells
identified in the AER SIR Round 2 Question Nunber 1.
The SIR was in regard to cenent return volunes for the
three OSE wells that were in question.

The 10-1 well remains a sufficient and rel evant
monitoring well for the Kirby Upper Mannville Il pool,
just as it was in August 2021 when the AER stated that
It was satisfied wth Canadian Natural's investigation
of the well and that no renedi ati on was required.

The well has been on stable pressure decline since
March 30th, 2021, and has not been inpacted by the
initiation of SAG operations on the KNO6 pad that
began in May 2023. Canadi an Natural does believe that
the decline in the well pressures is indicative of the
depl etion of the gas over bitunen gas resource in the
Kirby Upper Mannville Il pool.

In ISH s response to Canadi an Natural |nfornmation
Request Nunber 20, which is Exhibit 044. Q02, page 66 of
95, ISH indicated that they agreed that the 10-1 well
data is reliable over the |ast three years.

| will nowtransition to speaking on |ssue
Nunmber 4, whether to approve the use of co-injection
for the proposed KNO8 and KNO9 devel opnent.

First, as was stated in our subm ssion, Canadi an
Natural would like to clarify that hydrocarbon agent

assisted start-up is not a co-injection process, as
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steaminjection is halted prior to hydrocarbon
i nj ection.

In this case, typical SAG steamcirculation is
conducted for 30 to 90 days before circulation is
st opped and hydrocarbon is injected at a controlled
rate and volunme. This allows pressure to renain bel ow
MOP as hydrocarbon injection is initiated after the
near wel | bore region has been heated, providing
addi tional nobility.

For this reason, no additional geonechanical risk
I's generated by hydrocarbon injection. A maxinmum-- a
maxi mum hydr ocar bon vol une of 350 netres cubed per well
pair has been requested to provide flexibility for the
potential maxi mum | ength of the KNO8 and KNO9 wel |
pairs and the pad scale nature of the test. The
injected solvent will only occupy |ess than 2 percent
of the pore space in the near well bore region and is
expected to stay within a 3-netre radius of the
wel | bor e.

Further, given the small injected volune relative
to the near well bore fluids and xyl ene's
full solubility in bitumen and |lack of solubility in
wat er, the solvent is expected to conbine with the
bi tunen and be produced back in the early days of SAGD
producti on.

As nentioned, injected hydrocarbon vol unme and
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rates are controlled in such a way the injection
pressure will stay bel ow the approved MOP, 5,500 kPa as
proposed. The tenporary MOP of 6,600 kPa will not be
applied to hydrocarbon-assisted start-up.

OF additional interest, xylene is a conponent in
many common chem cal s used in the gas production
process, such as wax di sbursenents and denulsifiers.
| SH has indicated that they use such chemcals in their
gas operations in their IR response to CNRL | SH
Nunber 34, which is Exhibit 044.05, pages 3 and 34 of
62.

Though Canadi an Natural does not support a
conpr ehensi ve nonitoring programfor
hydr ocar bon-assi sted start-up, such operations wll be
noni tored closely using traditional nonitoring nethods
such as that that was utilized previously on our pad
KNO1 test.

Finally, four other SAGD operators have al so
utilized hydrocarbon start-up w thout issue, which is
why it is extrenely unlikely that the
hydr ocar bon- assi sted start-up process would i npact the
overlying gas resource.

Il wll nowtransition to discussing |ssue
Nunber 5. As per Directive 23, Section 7.8 and the
requi renment for well integrity in the Kirby comrercia

schene approval Condition Nunber 13, Canadi an Nat ur al
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has reviewed all well bores that penetrate the McMirray
formation within a 300-netre buffer of the proposed
KNO8 and KNO9 drai nage boxes. Four wells were
identified as thermally non-conpatible follow ng
Canadi an Natural's review. | wll cover these wells
and associated mtigation shortly.

Canadi an Natural does require tinely approval in
order to gain access and execute these workovers by the
end of QL 2025 in order to progress the KNO8 and KNO9
devel opnment pendi ng regul atory approval. Canadi an
Natural maintains an inplied commtnent to restore
production capability of the gas resource once the GOB
order is lifted.

Canadi an Natural is willing to accept |SH s

recommendati on and convert the 10-34 well to Wabi skaw B

gas nonitoring well. This will also provide a
redundant gas nonitoring well location within the KNO8
pad in addition to the 100/1-3 well. For the 10-2
well, the McMurray zone will be -- sorry -- the
McMurray will be zonely [sic] abandoned and the
perforations into the Kirby Upper Mannville Il pool
wi |l be patched, and the wellbore will be cenented to

all ow the uphole G and Rapids to be returned to
producti on.
The i nplenentation of a patch is to mnimze

wor kover | osses and nmaintain existing Kirby Upper
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Mannville Il potential, protecting our conbined gas
resource. The additional expense of the casing patch
is $30,000 and is above and beyond Canadi an Natural's
nor mal recomendati on.

12-34 well was previously equi pped with continuous
nmoni toring, but pressure data ceased on Novenber 19th
2020. The data taker and radio had failed and were
repai red on August 14th, 2022. This well is now
thermally conpatible due to the restoration of
continuous nonitoring. And, finally, the 10-3 well
wi | | be abandoned.

Canadi an Natural believes that we are in
alignment -- sorry -- that alignnent has been achieved
with ISH s hearing subm ssion on all four well workover
proposal s.

In I SH s hearing subm ssion at paragraphs 141
and 142, Exhibit 32.02, PDF pages 44 and 45 of 47, they
stated several requested nonitoring conditions and
condi tions of approval. Throughout our direct evidence
this norning, Canadian Natural has |argely discussed
the maj or conponents with regard to what Canadi an
Natural is willing to commt to with respect to ISH s
request with three exceptions that | wll now touch on.

First, in addition to the 10-1, 100/1-3, and 10-34
wel | s, Canadian Natural is also willing to commt to a

future nonitoring well location on or in the vicinity
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of the KNO9 pad devel opnent and to have that well in
place prior to KNO9's steanmi ng operations in order to
satisfy ISH s request of one nonitoring |ocation per
pad.

The second itemis the inclusion of surface gauges
on nonitoring wells. Canadian Natural actively
responds to and mtigates all downhol e gauge i ssues and
therefore does not believe that surface gauges are
required.

The final itemnot previously touched onis with
respect to ISH s request for gas sanpling. Here
Canadi an Natural is willing to take baseline sanples
froma well over the KNO8/ KNO9 devel opnent and anot her
sanple prior to production of the GOB gas for
conmpari son pur poses.

Canadi an Natural does not, however, support
ongoi ng sanpling over the |ife of the KNO8/ KN09
devel oprent .

M. Lung, can you please bring up Exhibit 050.002,
page 43, Tabl e 4.

Thank you.

In ISH s response to Canadian Natural's
I nformati on Request Nunber 19, they provided estinated
val ues of the gas resource both individually and -- and
conbi ned for the Kirby Upper Mannville Il and Deveni sh

Wabi skaw A pools. These values are provided in the
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| eft nost common of the table on your screen. O note
is that | SH used an effective date of January 1st,
2024, for their econom c evaluation. This date does
not capture the appropriate discounting of the Kirby
Upper Mannville Il pool which is currently shut in
under a GOB order.

Utilizing the values provided by |ISH Canadi an
Nat ural has provi ded di scounted val ues of the gas
resource assumng both 10 and 20 years del ays. These
are in the next two columms on your table.

Assum ng that the Kirby Upper Mannville Il pool
wi Il not be able to produce until the bitunen resource
at Pads KNO8 and KNO9 are conpl eted, a 20-year delay is
appropriate. SAG pads known in industry have exceeded
this productive lifespan.

After applying appropriate discounting, the value
range of the gas resource is 548,000 for the Kirby
Upper Mannville Il pool, and using $5-per-mllion BTU
gas pricing and 3 percent escal ation as provided by | SH
can reach up to 1.175 mllion using a 100 percent
wor ki ng i nterest and assum ng communi cati on of both
pools. |ISH s share of the Kirby Upper Mannville I
pool woul d be 46.25 percent, and these val ues woul d
al so assune 100 percent of the gas resource is
I npacted, which is highly unlikely.

M. Lung, can you please bring up Exhibit 050.002,
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PDF page 44, Table 5. You've just got to scroll down.

The tabl e provided in Canadian Natural's reply
subm ssion as shown on the screen summari zes the
estimted cost for ISH s requested nonitoring and
approval conditions on the left side of the table; in
contrast, to the estimted costs of Canadian Natural's
commtnents on the right.

It is evident that the costs of Canadian Natural's
comm tted nonitoring, which are near-term expenses at
$1.10 million is essentially equivalent to the high-end
100 percent working interest discounted value of the
conbi ned Kirby Upper Mannville Il and Deveni sh Wabi skaw
A pools of $1.175 million and twi ce the value of the
remai ning gas in the GOB Kirby Upper Mannville Il gas
pool at five thousand -- $500, 048.

Addi tional nonitoring neasures will increase the
di sproportionate nature of the risk mtigation costs in
conpari son to the value of the gas resource. Canadi an
Natural's proposed mtigations and nonitoring neasures
are reasonabl e under these circunstances.

Thank you. | would now like to hand it back to
Dr. Tom Boone who has previously been --

COW SSI ONER CHI ASSON: Actual |y, before you nove on,
M. Olenberger, inrelation to this Table 5 --

D. OLLENBERGER: Yes.

COW SSI ONER CHI ASSON: -- just sone clarification
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here, which, | think was causing us a bit of concern

ahead of the hearing. W've got 'M. W've got 'K

showing up in the -- this -- in this table. W've got
estimated --

D. OLLENBERGER: Sorry.

COWM SSI ONER CHI ASSON: -- cost dollars "M. W've

got under |SH request, the second box down on the very
| eft-hand side --
D. OLLENBERGER: | see that now, yes.
COWM SSI ONER CHI ASSON: -- three wells tinmes 20K
Can you please clarify --
D. OLLENBERGER: Il wll clarify that both --
COWM SSI ONER CHI ASSON: -- for the Panel the
abbrevi ations so that we're making sure that we're al
under st andi ng the sane thing.
D. OLLENBERCER: Yes. W thought we had
cleaned off all the Ks. Both 'M and 'K in this
i nstance are $1, 000.
COWM SSI ONER CHI ASSON: Thank you.
D. OLLENBERGER: You' re wel cone. Thank you for
that clarification.

Sorry. If there are no further questions, | wl]l
now hand over to Dr. Tom Boone as previously being
i ntroduced as Canadi an Natural's independent expert
W t ness.

T. BOONE: Thank you, M. Q| enberger
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Now, |'m going to be about 20 m nutes and Cerard
is maybe five, four?

COVWM SS| ONER CHI ASSON: Wll, as we indicated, we w |
be having a hard stop at 3:30 for a break in any event,
so --

J. JAM ESON: | think we're going to make
it. There's a path forward here.

COW SSI ONER CHI ASSON: Al right. Thank you.

T. BOONE: Thank you. Good afternoon,
Hearing Conm ssioners. M nanme is Tom Boone, and |'ve
been engaged by CNRL to provide an i ndependent
assessnent of Issues 1 to 4 with specific focus on the
confining strata at KNO8 and KNO9.

Now, this presentation will summarize key points
that | made in ny initial and supplenmental reports that
| have prepared i ndependently. Now Il'monly going to
refer to figures in nmy supplenental report, which is
Exhibit 050.003, and if it's okay, |I will just refer to
t he PDF page nunbers goi ng forward.

So can | have PDF page 9, please. Now, with
respect to the first hearing issue, the approach |I've
taken is to conduct a conprehensive technical review of
factors that may affect the contai nnent of steam Now
in the chart shown, |I've listed a suite of paraneters
along wwth criteria for assessing each paraneter. M

assessnment of the parameter is in the third col um,
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which i s coloured based on whether it's supportive of
contai nment, is neutral -- supportive of contai nnment
bei ng green, neutral being yellow, and |ack of
cont ai nment being red, although there are none there.

"1l briefly cormment on nost of these paraneters
using this slide and then highlight the production
pressures and core assessnent.

So, first, geology stratigraphy. As discussed by
M. Lavigne, stratigraphic mapping shows there are
multiple |low perneability zones in the confinenent
strata at all the stratigraphic wells.

Core assessnent. There is 24 core wells within
the drai nage area. All these wells have significant
zones of |low strength, |ow stiffness nudstones, where
any fractures are very likely to be cl osed.

"1l conmment subsequently on how the nud content
will act to contain steam

M croimging logs. There is 36 mcroimage | ogs
fromthe drainage areas wwth very few, if any, observed
fractures in the confinenent strata. Nowhere is the
observed fracture frequency near the threshold that
woul d be required for a connected pathway through the
cont ai nent strata.

3. Seismc. Thereis full 3D seismc coverage of
the drainage areas. No |arge-scale faults have been

identified. Also there's no underlying salt
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di ssol ution, karsting, or other such features that

m ght contribute to faulting or local variations in the
stress state. Only mnor differential conpaction
features associated with relatively shall ow nud
channel s have been observed.

GCMS. There's six wells within the KNO8/ KNO9
dr ai nage boxes that have GCMS sanpling. And all show
one or nore likely barriers to fluid mgration within
the confinenent strata.

Anal og data. The annual in situ performance
presentations are available for all major SAGD projects
in Al berta. They include a variety of tenperature and
saturation | ogs which can be used to ascertain if steam
Is mgrated into the overlying confining strata. 1've
revi ewed nost of the avail abl e docunents and have not
found any where steam has migrated nore than a few
netres into the nuddy confining strata.

Now, I'Il just discuss pre-production pressures.
Now, in conventional reservoir engineering, pressure
monitoring is the primary tool used to assess
connectivity between reservoirs. A pre-production
difference -- pressure difference is definitive
evi dence of a barrier or a |lack of conmunication.

So | requested that CNRL review its historical
data for all original pressure neasurenents in the

Kirby north area. Critically, there are two consi stent
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pre-production pressure neasurenents fromthe 1970s in
the McMurray formation that al so agree with nore recent
pre- SAGD pressure neasurenents. Now, plots are
included in nmy original report. 1'll just summarize
briefly what the results are.

So the results are that the original pressure
nmeasurenents in the Wabi skaw B gas zone are
approxi mately 100 kPa above the McMurray pressure
gradient. | concluded based on these neasurenents that
over a production time scale, there's likely no
hydraul i ¢ connecti on between the McMiurray sands and the
Wabi skaw B gas.

Now, consi dering post-production pressure
nmeasurenents. The pressures in the Wabi skaw B gas zone
were approximately 1,100 kPa shortly after gas
production was shut in in 2004 due to the GOB deci sion.
In the subsequent two decades, pressures have conti nued
to decline to approxi mately 800 kPa, nost |ikely due to
near by ongoi ng producti on.

However, if there was any significant hydraulic
connection between the McMirray at approxi mately
2,000 kPa and the Wabi skaw B gas zone, the gas zone
pressure woul d have been expected to rebound after the
GOB shut in due to water mgration fromthe McMirray up
to the Wabi skaw.

Can | have PDF page 18 now, pl ease.
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Now, M. Lavigne, previously showed you core
i mges |like the one on the screen and di scussed it from
a geol ogi c perspective. However, since this issue was
framed in ternms of the steam m gration over the
lifetime of the drainage boxes were approximately 15 to
20 years, it's very nuch a reservoir engineering and a
geol ogic issue. |'ve reviewed all the core photos for
all the wells available fromthe perspective of a
reservoir engineer to assess the presence of both
barriers and baffles to steam Based on ny experience,
it's extrenely difficult for ne to i magi ne steam
m grating through the confinenent strata for any of the
cores.

Now, SAGD is a very sensitive process, and even
one single thin nudstone can act as a barrier over the
life of the project. However, in order to provide a
quantitative neasure of the tinme required for steamto
m grate through the confinenent strata, | devel oped a
nmet hodol ogy that's presented in ny supplenental report.
The nethod is tied to the standard facies definition
used by nost SAGD operators. It estimtes steamrise
rates for the different facies based on a theoretical
nodel matched to field data, along with neasured,
nodel , and estinated perneabilities.

Now, the col our coding adjacent to the core in the

i mge on the bottom of the screen there corresponds to
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the facies definition in the table on the upper right.
The facies are assigned based on visual determ nation
of the nud content. Facies 5 shown in orange is, for
practical purposes, a barrier to steam This facies

al so corresponds to the confinenent strata as descri bed
previously by M. Lavigne.

Based on the total thickness of the five facies in
this core, the nethod estimtes that steam would
require 393 years to rise through the F5 facies. Now,
this is much | onger than any production tinme; however,
it's clearly supported by the observation that there's
a gas cap in the Wabi skaw D that is contai ned by the
Wabi skaw D heterolithic and Wabi skaw C at the five
facies over a geologic tine scale.

Now, |I'm also showing this well because it's
| ocated in the north of KNO9 pad where the Wabi skaw D
has cut into the McMurray Bl, and as can be seen, the
McMurray Bl nmudstone, which is identified by orange in
the mddl e at the bottomof the screen there, is
relatively thin. Now, the facies -- sorry -- and then
what generally is not included in CNRL's geol ogic
assessnment of the confinenent strata is the F4 facies
whi ch corresponds here to 30 to 70 percent nud content.

An exanple in this well is the nuddy Bl facies
just below the m d-Bl nudstone that | just referenced.

These facies can be described as a strong baffle to
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steamri se.

Now, as shown in the table, the nethod estinates
it would take 34 years for steamto rise through the F4
facies. So, in effect, the F4 facies alone would act
as a barrier to steamover the life of the drai nage
boxes.

Can | return to PDF page 9, please.

Now, returning to Hearing Issue 1, in sumary,
collectively all of the assessed paraneters are
supportive of the confinenent strata being an effective
barrier to steam The conclusion that I've drawn from
conducting nmy assessnent is that it's very unlikely
that steamw ||l mgrate through the confinenent strata
fromthe McMurray sands to the Wabi skaw B gas zones
during the life of the drai nage boxes. The key reasons
supporting the assessnent are the historical pressure
neasur enments, the high interbedded nmud content in the
confinenment strata, the absence of fractures in the
confinenent strata, the high |ikelihood that any
fractures wll be sealed, and the absence of any known
occurrence of steam m gration through simlar
confinenment strata at any SAGD operations in Alberta.

Page 28, please. Now, before noving to Issue 2,
"Il address two pertinent geonechani cal concepts: the
first being brittleness of the nudstones or why natural

or induced fractures in the confinement strata at KNO8
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and KNO9 are very likely to be closed and seal ed. Now,
rocks conmonly behave in a brittle manner at shal | ow
depths and in a ductile manner at greater depths. The
figures shown on this page provides a clear, succinct
illustration of brittle versus ductile behaviour.

In the top left of the figure is a typical
stress/strain diagramfor a triaxial test of rock.

Not ably, after the peak stress is reached, there's a
decline in the stress with additional strain. This
behaviour is terned "strained softening". It's
commonly seen in nost rocks at | ower confining
stresses. Now, it's inportant because it is the reason
that shear fractures or faults formin nost rocks as
shown in the figure -- in the lower left of the figure.
However, at higher confining stresses, the stress does
not decline with additional strain, and induced
fractures are less likely to occur.

Now, what is nost critical fromthe perspective of
whet her the fracture is open or sealed is whether it
behaves in a brittle or ductile manner, as shown on the
right of the figure. Brittleness is associated with
volunetric dilatancy in a |laboratory test; neans the
test speci nen expands because of the added vol une of
the fracture. Ductile behaviour is associated with
volunetric contraction or non-dil atancy. Wen rock

behaves in a ductile manner, the failed rock at the
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fracture face snears along the fracture face, sealing
the fracture.

Page 26, please. And, yes, if we can just nake
that figure fully visible. Thanks.

Dr. Chal aturnyk has provi ded sone very useful and
pertinent test data in ISH s response to CNRL's
i nformati on requests. Specifically, I"'mreferring to
the conpression test data of Wabi skaw D nudstones from
Suncor's MacKay River project. Test -- CTS4 is a good
exanple of brittle or ductile behaviour, whereas CTS5
I's ductile or non-dil ate.

Now, in the top figure, |'ve plotted the degree of
dilation or contraction for the sanples taken at
4 percent axial strain versus the confining stress.
This figure illustrates that there is a transition from
brittle to ductile behaviour at approximtely
1,400 kPa.

Now, the confining stress is also the m ninmm
effective stress in these tests. And since CNRL has
measured the mninumeffective stress gradient at Kirby
north, the gradient can be used to estimate the depth
at which behaviour will transition frombrittle to
ductil e.

The figure on the bottom shows that this
transition would occur at a depth of approxi mately

140 netres. However, the confinenent strata at KNO8
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and KNO9 pads is at a depth of 470 netres, where the
m ni mum effective stress is greater than 4,000 kPa.
Clearly the confinenent strata is in the ductile regine
and, as a result, any fractures are highly likely to be
cl osed and sealed. This also explains why there are
very few fractures observed in the confinenent strata
at KNO8 and KNO9.

Page 31, pl ease.

Now, I'Il get to this table in a mnute, but
Dr. Chal aturnyk has specul ated that there's potenti al
for SAGD operations to induce open fractures or
pat hways in the confinenent strata and offers
centrifuge test results as evidence. However, the beam
centrifuge tests were approximately scaled to a nuch

shal | oner SAGD site and not scaled in any way to KNO8

or KNO9.
The -- the overburdened stress in the nodel scal es
to about 500 -- scales to about 500 kPa or 50 netres of

depth. This conpares to the confining strata depth of
approximately 450 netres at KNO8 and KNO9.

Now, not only does the nodel scale to very shall ow
depth, the overburden on top of the caprock in the
nmodel has no stiffness. Also, the material in the
nodel sinulates C earwater caprock and not the McMirray
Wabi skaw confining strata. Furthernore, the loading is

nmechani cal and not representative of thermal SAGD
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| oadi ng.

The resulting nostly tensile fractures are
shallow, | ow stress, |ow confinenent phenonenon. It's
nmy opinion that these tests should not be consi dered
when maki ng engi neering or regul atory decisions rel ated
to KNO8 and KNO9.

Now, referring to this chart here, induced shear
deformations in the confining strata that are caused by
SAGD operations can be very effectively identified,

I maged, and quantified using nmulti-censored caliper
surveys from SAGD wel | s.

In cyclic steamoperations, it's very common to
observe induced shearing this way; however, SAG is a
much gentl er process, and the operations induce nuch
| ess shear novenment. |In ny supplenental report, |'ve
i ncl uded tabl es of casing deformations from
mul ti-caliper logs for the Jackfish and the Kirby
sites. The table for the Kirby site is shown here.
VWi | e shear deformations are observed in shall ower
strata, none have been observed in the confinenent
strata. Furthernore, even if they were to occur, it's
highly likely the fractures woul d be seal ed, as
di scussed previously.

Page 24, pl ease.

Now, noving on to Issues 2, 3, and 4, in ny

experience, the risk assessnent process is an effective
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tool for assessing the acceptability of a wde variety

of operations involving steam solvent injection, and

then determ ning nonitoring needs. In ny supplenental
report, I've included risk assessnents that address
Issues 2, 3, and 4. |'ve elected to use the sane

format as the | SH Aardwolf report to facilitate

conpari son. However, |'ve been nuch nore specific in
describing the risk, which is critical to enabling nore
obj ective evaluation of the |ikelihoods.

In the figure on the screen, the original
unmtigated risks are shown in red. The final risks
after consideration of mtigating factors such as
noni toring and other factors specific to Kirby north
are shown in green. It can be seen that all the
resulting risks are in the white or |owrisk category.

Page 23, pl ease.

Now, | don't expect you to read this table, but
"Il refer toit. It's in my report. GCkay? The --
and 1'mgoing to address Hearing |Issue 2: |[|s one

addi tional nonitoring well sufficient?

The specifics of Risk 1 in this table for steam
mtigation -- for steammgration fromthe MMirray
into the Wabi skaw B gas zone are summarized in the
chart on the right. The risk scenario assunes a
300-netre | ong subseismc open fracture results in

20, 000 cubic netres of steam and reaction products
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mgrating into the Wabi skaw B gas zone over the |ife of
t he drai nage box.

Now, while |ISH assunmed in its risk assessnment that
all value of the gas zone was lost, in this nore
specific scenario, calculations show that only a snal
region of the gas zone is inpacted, so only a fraction
of the gas value is inpaired.

The likelihood is difficult to estimate because
there are no known occurrences of steam m gration
t hrough simlar confinenent strata at other SACGD
operations. The initial likelihood is assessed as
"“coul d happen once in the lifetinme of the project”.
However, recogni zing the confinenment strata at KNO8 and
KNO9 has very few identified fractures and the
fractures are expected to be seal ed, the final
i kelihood |'ve assessed to be "not during the lifetine
of the project”.

Now CNRL's surveill ance program i ncl udes one
exi sting and one additional nmonitoring well for the
Wabi skaw B gas zone. This wll be supplenented with
produced water to steamratio nonitoring to assess for
any significant steamloss into the gas zone. However,
no |likelihood credits are taken for this nonitoring as
its direct inpact on the consequence is likely very
limted. Nonetheless, the resulting risk here is

assessed to be | ow
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Addi tional considerations are the cost of --
addi tional nonitoring is conparable to the financi al
risk itself, and there are no known specific |ocations
of high concern such as a fault that m ght warrant
addi tional nonitoring.

So it's ny assessnent that no additional
nmonitoring wells should be required for the purpose of
mtigating steam mgration through the confining
strat a.

Now, Hearing Issue 3, determ nation of the
tenporary MOP, is addressed by Risk 2 in this table.
And, again, while | SH assuned that -- for this risk,
that all the value of the gas zone was | ost, a
realistic scenario is one where only tens of cubic
netres of condensed steamw th no reaction products
enters the gas cap through an induced fracture. The
only possi bl e consequence is that a produci ng gas wel |
m ght require a workover at sone tinme in the future to
renove the water.

For this risk, there's a reliable set of data from
the wells that have been -- previously been started up
at Kirby, which can be used to assess the |ikelihood of
the event. In ny risk assessnent, three |ikelihood
credits are applied for |eakoff barriers, stress
barriers, and the proximty to a gas well. So any --

any fracture would have to be near a gas well to inpact
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The resulting risk is low, and ny assessnent is
that the tenporary MOP of 6,600 kPa shoul d be all owed
during the start-up period for KNO8 and KNO9 pads with
the planned additional start-up mtigations. And,
again, it's noteworthy that simlar mtigations were
applied to wells at KNO6 and were effective.

And, now, noving on to Issue 4: Should sol vent
I njection during start-up be approved? This is
addressed by Risk 3. |SH considered the val ue of
potentially lost solvent in the risk assessnent.
However, |l ost solvent is a consequence to CNRL and not
to | SH

Here | have taken the scenario to be a snall
vol une of solvent, tens of cubic netres, not containing
any reaction products enters the Wabi skaw B gas zone
t hrough a preexisting open conductive fracture. Since
any solvent that mght enter the gas zone will fully
mx wth the bitunmen in the gas zone, it wll be
practically i nmobil e and have no financial consequence.

The likelihood of the event is so | ow because of
the very | ow frequency of fractures in the confining
strata and the high |ikelihood that any fractures are
cl osed. Hence, the resulting risk is |ow

So it's ny assessnent that solvent injection

shoul d be allowed with the maxi mum pressure during this
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operation being the MOP.

Thi s concludes ny presentation. Thank you for
your attention, and I'll now hand it over to
M. lannattone.
G | ANNATTONE: Thank you, Dr. Boone.

In closing, Canadian Natural's evidence
denonstrates that the devel opnent of the McMurray
bi tumen resource at the KNO8/ KNO9 drai nage box w Il not
impact ISH s mneral rights. You heard from
M. Lavigne that the nud-filled facies create an
effective barrier to steamwth up to six intervals of
confi nenent strata. This is not just argued but is
strongly supported by Dr. Boone and in the acadenic
literature

M. Sverdahl confirmed no evidence of faulting or
fractures are observed. The risk of breach to the
confinement strata fromnatural fractures or faults is
extremely | ow

M. Thonsen's geonechani cal data and anal ysis that
was further supported by GeoSi m nodel | i ng denonstrates
that a 6,600 kPa tenporary start-up pressure will not
hydraulically fracture through the confinenment strata.
Having said this, Canadian Natural is prepared to
nodi fy the tenporary start-up tinme and steam vol une
conditions as shown -- sorry -- and | ower the requested

| ong-term MOP to 5,500 kPa.
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M. dlenberger's evidence shows that the
nmoni toring of the gas pool pressure at a total of four
| ocations is nore than adequate with the existing
10-1 well, the 10-34, and the 1-3 well on the KNO8
drai nage box. Also, Canadian Natural is commtted to
providing a future gas nonitoring well on or in the
vicinity of KNO9 prior to the commencenent of steam ng.

M. Thonmsen and Dr. Boone have shown that an
additional DFIT is not warranted or justifiable given
the cost and project timng delay.

M. d Il enberger, supported by Dr. Boone's risk
assessnent, concl uded that hydrocarbon-assi st ed
start-up poses no threat to the GOB gas. Al so,

M. Al enberger has shown that Canadian Natural wll
make wel | bores thermally conpliant in a safe and
efficient manner follow ng AER directives.

Canadi an Natural has nade reasonabl e gas
nmonitoring conmtnents. The | SH requested nonitoring,
which could add up to a total of $6 million of project
costs, are not justified in conparison to the
di scounted val ue of the gas pool. Mre inportantly is
t hat Canadi an Natural is being asked to spend
significant dollars today to nonitor for potentia
damages to a | ow val ue resource that will not |ikely be
all owed to produce for decades.

Canadi an Natural is a majority | easehol der of the
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GOB gas pool. Any potential inpacts to the pool would
not only affect ISH s gas rights but would al so i npact
Canadi an Natural's gas rights. This fact should be
taken into account in the Panel's deliberations.

Canadi an Natural recognizes its responsibility to
devel op the bitunen in a manner that al so protects the
gas resources. It is Canadian Natural's view that the
techni cal evidence and conmtnents to the continued
enhanced nonitoring and controls denonstrates that the
devel opnent and operation of the KNO8/ KNO9 project wll
not inpact |SH s gas rights. Additional conditions as
requested by ISH wll add unnecessary increnental costs
and schedul e delays to the project, which ultimately
are significantly funded by Al bertans.

Finally, I would like to rem nd the Panel that if
damages occur, Canadian Natural is prepared to pay for
the cleaning of the gas or connection of the gas to be
burnt as fuel or pay reasonabl e conpensation for the
damage at the tinme when the gas production fromthe
Kirby Upper Mannville Il pool is allowed to resune.

Respectful |y, Comm ssioners Chi asson, Barker, and
Zaitlin, the nmerits of Canadian Natural's techni cal
evi dence and additional commtnents warrant the
approval of the KNO8/ KNO9 devel opnent w t hout i nposing
additional conditions. Thank you for your attention to

Canadi an Natural's direct evidence.
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COW SSI ONER CHI ASSON: Thank you.

VW'l | now break for 15 mnutes '"til 3:45, at which
poi nt, unless there's anything we need to be aware of,
we woul d ook to have ISH start their
cross-examnation. Al right? Thank you.

( ADJ OURNVENT)

COW SSI ONER CHI ASSON: So thank you, everyone. A
couple of points just on timng for today. Wat we are
thinking of nowis to | ook at starting up and goi ng

"til about 5 and assessing just before 5 where we're --

where we're at in -- inrelation to that if that suits
interns of a spot for you to break, Ms. Riley. |If
not, we -- | would suggest that we may be able to go

| ater, but we would anticipate not going any |ater than
5:30 today at the -- at the maxi num

And that -- then the other piece, just to get
started, is we are aware that | SH has provided in the
tinmeline that was set out in relation to aids to cross,

and we're just checking to make sure no concerns --

no -- all right.
So M. Lung will mark that in. Yes?
A. LUNG Yeah. W can mark in as an

AQ AQ Nunmber 1.
COW SSI ONER CHI ASSON: Okay. Thank you.

And ot herw se, then, Ms. Riley, please proceed.
M RILEY: Thank you very nuch, Panel
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Menbers. | will note that we have -- with the pl anned
timng of today, have identified one or two, nmaybe
three topics that we can cover, and then we would |ike
to break, and we will still finish within the tine
allotted, if we start tonorrow as pl anned.

COVMM SSI ONER CHI ASSON: Thank you. So, yes, if you
just let us know, then, where it -- where it suits for
you to -- for you to break, then that's -- that's fine.
W're glad to work with that.

M RILEY: Thank you.

COMM SSI ONER CHI ASSON: Thank you.

M RILEY: Very well. M. Lung, if you
could then bring up EQL, the first of the ISH aids to
Cross-exam nati on.

M Riley Cross-exam nes Canadi an Natural Resources

Limted Wtness Panel

M RILEY: And | will address the
questions to M. -- and | apologize if | get this
wong. | always thought it was lannattone. Apparently

It's lannattone.
G | ANNATTONE: You're correct. It is
| annattone, but that's the Italian. So if you want to
go with that, I'mfine with it too.
Very wel | .
So, M. lannattone, you testified about the val ues

of CNRL and specifically your mssion statenent the
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first thing this norning; is that correct?

That's correct.

If we |ook at the screen at PDF page 3, we see there a
printout from Canadian Natural's website, and it
essentially confirnms what you said this norning, that
Canadi an Natural's main purpose is to devel op people to
work together to create value for the conpany's
sharehol ders; is that correct?

That's correct.

So if we go to the next page, we -- again, a printout
fromthe conpany's website, and here we have CNRL's
strategy. And the main nessage here in blue at the top
of the page is "we are creating value for our
shar ehol ders"?

That's what it says.

And it is fair to say that if you |look at your m ssion
statenent, you |l ook at your strategy, these things are
what infornms your deci sion-making?

Sorry?

If we ook at your m ssion statenent, we | ook at your
strategy, these are the things that inform CNRL's

deci si on-maki ng, at a high level?

Yes, at a high level.

If we then go on and -- and we just |ooked at CNRL'Ss
peers. |If we |l ook at Cenovus's strategy --
M RILEY: | f you could just nobve on to
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t he next page, please, M. Lung.

M RILEY: The very first thing that is
part of Cenovus's strategy is top-tier safety
performance and environnental, social, and governance

| eadership. |If we scroll dowmn and we | ook at Cenovus's
pur poses and val ue, they energize the world to make
people's lives better. If we |ook at the values on the
next page, they start with, "W protect what nmatters".
So it's a bit different from CNRL' s?

G | ANNATTONE: | wouldn't really say so.

think it's quite simlar. | see that "doing it
together” is on the list. You know, "making it

better”, "doing it right" is on the list. Wat you
don't see on Canadi an Natural's website is we have

anot her |ayer of values and principles that we use
internally, and, you know, we have nine core values --
|'mnot going to read themhere, but "Il just, you
know, highlight a few of them adhere to the m ssion
statenent is inportant to Canadi an Natural. Safety is
paramount. We do it right. Wy down the I|ist,

Nunber 5, we return real value to sharehol ders;
humlity prevails; working together really matters; and
out standi ng corporate citizen -- citizenship is a core
value. So although that is not directly accessible to
the public, it is directly accessible to every Canadi an

Nat ural enployee. |In fact, we take the m ssion
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statenent very seriously. W have m ssion statenent
neetings with every enployee no matter what their
position is at |east once a year. So -- and at those
m ssion statenments, they are run and presentations are
gi ven by the executive team
So that is very interesting to ne because if we were to
conpare CNRL's general approach to nmonitoring with sone
of your industry peers, it does not |ook to be the
same. Is that -- is that surprising to you or
No. It's not surprising to us. W don't nold
ourselves to mmc our conpetitors necessarily. W do
what's right for us. That's the "doing it right" in
the m ssion statenent.
Doing it right for CNRL. (Cood.

We provided some industry exanples in -- in -- in

the evidence, and | can find you the reference if it's
i mportant to you, but the way we interpreted what
CNRL's response was -- the exanples that |SH provided
was not really applicable to the situation; is that
correct?

' mnot sure what your reference to -- referencing, the
exanpl es. Wi ch exanpl es?

Very well. | will -- tonorrow when we get into this a
bit nmore, I will cone back to this topic.

One of our questions was that if CNRL owned

100 percent of the gas, would it waste it in favour of
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Q

t he bitunen production?
Wuld it -- sorry -- be wasted? Is that what you sai d?
I n favour of the bitunmen production.
No, it would not be.
If I'SH was not yet to request additional nonitoring,
woul d you have undertaken the additional nonitoring
that you have now of fered?
Sorry. I'mjust pulling up sonme notes on gas wastage.
Yeah. CNRL has no intention of gas wastage under
any circunstances. Canadian Natural is a majority
wor ki ng interest owner of the GOB gas, and AER
recogni zes Al berta case |law that, you know, bitunen
rights -- mneral rights owner can extract bitumen even
if it interferes with another mnerals. So we woul d
not -- we would not waste the gas. That's for sure.
That was the only question.
The second question was -- that you haven't
answered yet -- if |ISH was not here to request
addi tional nonitoring, would you have undertaken the
noni toring that you have now offered in your reply?
No, we wouldn't. W' ve gone beyond what we think is
reasonable, to tell you the truth. W think one
gas-nonitoring well is sufficient, but we al so
understand that we have to accommpdate | SH s request to
sonme extent.

| see.
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M RILEY: M. Lung, if we could go to
Exhi bit 50.002, paragraph 13, and | did not wite down
t he page nunber.
COWM SSI ONER CHI ASSON: Ms. Riley, is it possible if
you either pull the mc a little closer or speak up a
little nore. W found that the speakers tend to be
poi nted towards the main roomrather than us, so it --
it makes it a little challenging sonetinmes for us to
hear. Thank you.
M RILEY: | believe it is on page 6.
Par agraph 13. Yes.
M RILEY: So if | can direct your
attention to paragraph 13. And specifically there in
the mddle of the -- of the paragraph, it's a reference
to the staff subm ssion group, and there's a reference
to three referenced -- the Kirby Upper Mannville I
pool in potential vertical association with the
Wabi skaw D valley fill and McMiurray channel

So the issue in -- in the GOB decisions, the
underlying rationale was that there coul d be
comuni cati on between the gas pools and the underlying
bi tumen zone; correct? And that could eventually -- if
we produce the gas, the bitunmen production would becone
uneconomcal. That's -- that's the underlying
rational e?

Yes. | think | have that in my opening statenent.
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So how does that work with CNRL's assertion that the
Wabi skaw B gas is isolated fromthe SAGD operations?
This, | believe, was a 2003 docunent. You know, at the
time, there was a limted amount of information. Since
that tinme, there's been a trenmendous advancenent in
SAGD knowl edge and technol ogy, not to nention a
trenendously greater amount of information where you
heard in our evidence fromour geoscientist that --
that we have confinenent -- confinenent strata that

I solates -- that isolates the Wabi skaw B fromthe
McMurray channel reservoir.

I n the beginning of your evidence, you adopted all of
the CNRL evidence. Did that include the application?
Was the application prepared under your direction and
control ?

Yes, it was.

What did M. Scrinmshaw prepare?

Sorry?

What did M. Scrinshaw prepare?

M. Scrinmshaw?

Yes. The lead application officer.

What -- sorry.

O your --

| can't -- I'msorry. Could you maybe speak a little
sl ower and --

Certainly. So even the application was prepared under
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your direction and control ?

That's correct.

D d any ot her panel nenber other than Dr. Boone have
any direct involvenent with any of the application
materi al ?

Wth the application, yes. | would say Dr. Boone had
no invol venent, but nost of the other panel nenbers
woul d have had sone invol vement for sure.

W' ve heard all of your evidence, and we've heard very
little fromnost of your panel. |'mjust curious what
their expected role is.

The back bench here is for support primarily, and we
have -- if we start there with M. Roche, heis a -- a
production expert. Dale Walters is a geonechanica
expert. Specifically, Dale Walters was responsi ble for
t he geonodelling. Marc Scrinshaw is regul atory.

M. Wang is log interpretation, inmage |ogging. The
panel was introduced quite extensively. They all have
a role, and they all have a reason. And, finally,
Scott -- Scott Barland here is primarily focused on the
GCMB -- GCMS evi dence.

| was just curious because you al so nentioned that

Al bertans pay essentially 40 percent of -- of your
expenses, and it's a very extensive panel, nost of whom
have not given direct evidence.

Yes. That -- that is a fact, but -- you know, and to

Dicta Court Reporting Inc.
403-531-0590




165

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

qui te honestly say, you know, we don't want to be here;
and we don't want to incur the hearing expenses. W
believe it is -- it's very expensive for us. |It's
expensive for ISH It's expensive for the regul atory.
And | woul d al so add gi ven our perceived val ue of the
gas resource, it's unjustified.

VW will get into the gas val ues tonorrow.

W will nowturn to the topic of GCMs data and
anal ysis. The evidence was that CNRL uses a third body
to do their analysis. Wwo -- who is that?

Sorry. If I could have a mnute. W just need to get
the right person to answer this question.

M. Barland will answer this question.

S. BARLAND: So Schl unberger | abs does al

of our GCMS analysis. They're an industry | eader.

They actual | y bought Gusher Energy or Gusher
Laboratories that started -- or pioneered the GCVS

anal ysis and have continued that sane procedure.

Wiy do we not see a report from Schl unberger?

W have several reports from Schl unberger. They have
not been filed, but what we do is we take the data from
themand interpret it, plot it versus depth, and
interpret these concentration gradi ents.

So the interpretation is actually CNRL's work, it's not
Schl unberger's work?

Yes.
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| will then -- just give nme one nonent. | just need ny
note because | don't want to m squote anyone.

The evidence this norning was that if oi
concentrations were not able to equilibrate over
geological tinme, it is very unlikely that steamw || be

able to mgrate through these | ower perneability zones;

correct?

Yes.

So ny question is: |s the suggestion that geol ogical
time is equivalent to -- and I'mnot clear on whet her

the SAGD operation is now 15 years or 25 years, but is

geol ogi cal tinme equivalent to SAG operational tine?

| would say geological tine is probably -- probably
nore -- geological tine, we're talking fromthe tinme of
deposi tion, which would have been -- in the | ower

McMurray woul d have been 120 mllion years ago. The
SAG lifetime of a pad would be probably 15 to

20 years. So the geological tine equivalents is very
tough to determ ne

So it's not really accurate, then, to say that because
the oil concentrations were not able to equilibrate
over the geological tinme that the steamw || not be
able to mgrate?

No. | -- 1 believe we would still say that that's true
just because if you give sonething 80 or 90 mllion

years to equilibrate and then you introduce the steam
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over 10 or 15 years, that woul d be an approxi mati on.
So what we take away fromthis is that the introduction
of steamw || change things?
| don't think it would change the nature of a barrier
just because they're very |low perneability, and over
80 mllion years approximately, it would still -- it's
been a barrier for that long, and it still will be a
barrier to steam
Very wel | .

Let's go to Exhibit 50.01, Tab 4, PDF page 218.
Here we see sone of this interpreted GCMS results, and
as | understand it now, this interpretation is CNRL's
own work; it's not a third party's work?
No, this is our own work. The concentrations you're
seeing in the blue dots up there are exactly from
Schl unberger's work. We're just plotting them versus
dept h.
| see. On the topic of those blue dots, which conpound
are you mappi ng?
| believe in this well, this is phenanthrene class of
conpounds, so all of the phenant hrene nol ecul es woul d
be grouped, sone individually, at each depth |ocation
and then plotted versus that depth.
How di d you decide to use those?
So over the years, |'ve been working with GCMS data for

approximately ten years, and the phenant hrenes were
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chosen as a marker conpound or a conpound cl ass of
organi ¢ -- hydrocarbon nol ecul es that do vary versus
depth. If you have sonething that is uniformversus
depth, that suggests there's no change, so no

bi odegradation in those. That doesn't help you
determ ne where barriers and baffles coul d be.

| see. So you |ook for the conpounds that support your
out conme, and then you use those, or is there another
rationale for picking a conpound?

You want a conpound that changes versus depth so you
can actually determne if those changes are neani ngful .
Do you -- and in your experience, do you think that
wei gh zones are tighter -- zones or intervals are
tighter, that it has any effect on the bi odegradation
of bitumen?

Clarify "tighter".

Smal l er, not as large. 1In other words, if -- if your
conpartnent is smaller, does it have an effect on the

| evel of biodegradation?

If it was wet -- if all of these zones were wet to
begin wth, so they had connate water or water that was
associ ated with them during deposition, if there was no
roomto renove that water, there could be nore

bi odegradati on. The bacteria live in the water.

So it does have an effect?

Par don ne?
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So it does have an effect?
Yes. The longer that bacteria spend with water that
was associated with themoriginally, the nore
bi odegradati on you woul d have.
|s this sonmething that you considered in your
interpretation?
Yes. That's the whole basis of our interpretation. |If
you see marked changes in biodegradation in different
conmpound cl asses or any conpound class, that signifies
that there was a |layer or a barrier between those two
zones.
And is an increase and a decrease a sufficient change
for you to interpret a barrier?
CNRL bel i eves so.
Could you -- could you explain the rationale for that?
So a decrease in concentration versus depth, viewed
fromthe bottomup, CNRL generally |ooks at things from
where the injector and producer would be up towards the
top of the reservoir because that's the way steam
would -- steamgrowth would occur. |If we have a
decrease in those concentrations, that suggests a
perched or a pal eo water contact that that conpartnent
bel ow did not talk to the conpartnent above.

The forward stepping or an increase in
concentration woul d al so suggest a | ower perneability

| ayer, preventing those two zones from equilibrating
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over geologic tine.

So explain to the Panel, please, how -- how

bi odegradati on works. Let nme ask -- give you the
prem se of ny question.

As | SH understands it, biodegradation works at --
you start at a high level -- relative high |evel, and
then the val ue goes down up to the oil/water contact,
and then it should usually increase again because there
m ght be a barrier.

Yes.

So -- so if the level going down suggests that there is
a barrier, why would the | evel going up equate to a
second barrier? |Is it not -- does it not make sense
that if the | evel keeps on going down and -- and then
goes up again and then goes down further that it is
still the same conpartnent?

That's been -- | -- | would say that any | ateral change
i n bi odegradati on suggests that that conpartnent,

ei ther above or below a | ateral change, did not
equi | i brate across that change. So the diffusion of
the oil nolecules or the bacteria cannot cone fromthat
same conpartnment.

|f we can then go to Exhibit 43.02, page 6.

W see here sone conparisons that CNRL has nade to
the Weser Estuary in Germany, and |'m | ooking at that

second paragraph there, and CNRL says there, nore or

Dicta Court Reporting Inc.
403-531-0590




171

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

| ess the | ast sentence of that paragraph: (as read)
In the KNO8 and KNO9 area, the Wabi skaw D
non-reservoir facies shows a concentration of
fluid nuds that GCMS supports is locally a
barrier to comunication with the overlying
units.

Do you see that?

It's hard for me to read at the very bottom but | --

l'm-- I'"msure if you read it to ne, it would be fine.
Wll, in full disclosure, I -- 1 did use the acronym

" GOMVB" .

Oh, okay.

So do you agree that what CNRL says there is that there
is a local barrier?
The nature of GCMS is it's a 1D technique. So you | ook
at the core in that well, and it's a vertical |oca
barrier. Lateral extents cannot be determ ned by GCMS.
Can you give nme one nonent to confer, and then | wll
tell you if | have nore questions for you.

W may have one or two nore questions on GCMS, but
that is nost of what we wanted to cover with you.
Thank you very much. M friend M. MLeod is now goi ng
to take over for ne for a bit, and then we wll see
what tinme it is. Maybe we can squeeze in one nore
t opi c.

COW SSI ONER CHI ASSON: Ckay. Thank you. As | said,
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we're open to working with your timng.
M RILEY: Thank you.
A. McLeod Cross-exam nes Canadi an Natural Resources
Limted Wtness Panel
A. MCLECD: Good afternoon. My nanme is
Andrew McLeod, MCL-E-OD, for the record.
|"mgoing to ask a few questions of Dr. Boone.
And to start with, I'mcurious, Dr. Boone, have you
been retained by anyone other than CNRL in the |ast
year ?
T. BOONE: No, not in the |ast year.
Very good.
Could we bring up Exhibit 50.01 at page 60.

Now, in the second paragraph there, Dr. Boone, you

wite that: (as read)
| have al so consulted with CNRL techni cal
experts to clarify specific questions and
make a personal assessnent of the reliability
of the data.
Who were the technical experts that you consulted?
The technical experts would include nunerous people
here: M. Thonsen, M. Walters, M. Wng,
M. Sverdahl, M. Lavigne.
And are there any technical experts who you consulted
inrelation to your statenent on page 60 here who are

not present today?
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What's -- so M. Gonzales is here. He's right there.
And | specifically consulted with himon this one.
kay. And M. CGonzales is -- is in the audience, and
he's not a sworn witness today; is that correct?

As far as | know.

Ckay.

G | ANNATTONE: That's correct.

Now, did any of the technical experts that you

consulted with wite any portion of either of your

reports?
T. BOONE: No, they did not.
Now, you al so say on paragraph -- or on page 60 here

that you made an assessnent of the reliability of the
data, but | notice that you don't cone to any

concl usi on about your opinion on the reliability of the

data. |s that because the data was unreliabl e?

No. That's because | -- | assessed the data to be
reliable. | mean, it's -- it's a small pressure
difference, at least in -- in heavy oil terns. So, |
mean, it -- it -- if it had been 3 or 400 kPa,

woul d've said this definitively is -- or this is

definitive evidence of |ack of pressure conmunication
or a barrier between the zones. But because it's smal
and because, you know, data |ike this does have sone,
you know, sone variability, | said it was only Ilikely.

Okay. And -- and when you say that this data has sone
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variability, does that nean that your conclusions have
sonme degree of uncertainty?
| think that's always the case, yes.
Okay. Now I'"Il turn you to page 62 of Exhibit 50.01.
And | see here that you say you have reviewed all the
core photos provided in CNRL's SIR response, and you
say: (as read)
| reviewed the core photos as a reservoir
engi neer |l ooking to identify the potenti al
for steamto mgrate through the sands and
specifically I reviewed them | ooking for
natural fractures.
Now, sir, are you a reservoir engineer?
Yes, | am
Okay. And -- and you're aware that part of ISH s
concern has to do with the potential for induced
fractures, not just natural fractures; right?
Yes. Yeah.
And so your review of what natural fractures existed
there woul d not necessarily allay ISH s concerns in
ternms of what happens after SACGD operations start?
Correct. That's core before -- that was acquired
bef ore operati ons.
kay. Now, later on page 62 there, you say -- | think
it's on the second paragraph under "M croi magi ng Logs".

You say: (as read)
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| have nmet wth CNRL's technical expert, who
has anal yzed all of the FM 1 ogs for
fractures and revi ewed the process enpl oyed
to identify the fractures and sel ected | ogs
t hrough the confining strata.
Now, Dr. Boone, who did you neet with?
That would be M. Wang or Dr. WAng.
And did anybody el se contribute to the analysis of the
FM | o0gs?
Not to ny know edge. You'd have to ask Dr. Wang.
Al'l right.
Dr. Wang, did anyone else contribute to the
anal ysis of the FM 1 o0gs?
X. WANG l"mthe only --

Can you turn on your mc, Sir.

Ckay.
And just repeat the answer to your -- to that question.
Yeah, I'"'mthe interpreter for -- for the FM.

Very good. Thank you.

Now, you say that -- sorry. Dr. Boone, you say
that you evaluated the FM anal ysis process that CNRL
uses. Now, can you tell us what qualifications you

have to evaluate the FM anal ysis process?

T. BOONE: |'d say I"'mqualified in
that -- and -- and if you | ook at mny résumé, for ny
| ast five years with ExxonMbil -- or four years, five
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years, | was Exxon's senior reservoir engineer for
enhanced oil recovery. And so | went around the world
on projects everywhere providing technical reviews and
evaluating themin a very simlar way to what | did
here -- to what | did here.

Now, | recognize |I'mnot, you know, a
geophysicist, but | have sone experience in the area,
and | at least like to think I know of sone of
the right questions to ask.

Al right. "Il turn you to page 63 of Exhibit 15.01
Now, right under the fifth heading there, "Seismc",
you say:. (as read)

| have reviewed the seismc cross-sections

provi ded and noted that CNRL's geophysicists

have not identified any faults.

Are the geophysicists who -- who eval uated those
seism c cross-sections here today?

Yes. M. Sverdahl is right there.

And - -
Sorry. (o ahead.
S. SVERDAHL: Just to clarify, our -- our

staff geophysicist is not here today but al so was part
of that review

COMM SSI ONER CHI ASSON: M. Sverdahl, could you speak
up. The Panel can't hear you.

S. SVERDAHL: My apol ogies. Qur -- CNRL's
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geophysi ci st, Waiman [ phonetic] Wang, is not here
t oday.
A. MCLEQD: kay.

She was part of that review

So aside fromyou and -- did you say it was Dr. Wang?
Ms. Wang.
Ms. Wang.

So aside fromyou and Ms. Wang, no ot her CNRL
geophysicists were involved in the analysis of the
seism c cross-sections?

No. Ms. Wang and nyself were the primary geophysicists
I nvol ved.

And what was the source of those seismc
cross-sections, M. Sverdahl ?

They were seisnmc sections taken out of our seisnmc
interpretation package called "Petrel" based on the
SEG Y data from-- fromthe seismc data CNRL has
acquired at Kirby north.

And, Dr. -- or -- sorry -- M. Sverdahl, you agree that
the faults or other features that may exist, they
cannot be resolved through seismc inmaging?

Smal | er scale faults cannot be resol ved through seismc

i maging. That is correct.

And, Dr. Boone, | believe that you nade that statenent
in your report. You still stand behind that?
T. BOONE: That's definitely true.
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Thank you.

Now, I"Il turn you to page 64 of Exhibit 15.01.
Under Heading 8 there, Dr. Boone, you say: (as read)
CNRL' s geoscientist responsible for analysis

of the Wabi skaw B gas cap has conpared the

pre- and post-production evaluation |ogs from

t he Wabi skaw B gas cap and seen no evi dence

of water invasion.

Sir, can you tell nme -- is CNRL's geoscientist present
t oday?

No. Not the one that -- that provided that support.
kay. And who was that who provided that support?

s it Ms. Holman? Ms. Hol man.

Ms. Hol man. Ckay.

And so | guess we can't test Ms. -- Ms. Hol man's
evi dence because she's not here. But do you agree with
their conclusion that there's no evidence of water
I nvasi on?
| mean, | didn't review the data specifically nyself.
| -- | asked the question just because it seened to be
a good question to ask: Do you have any evidence from
the wells you've drilled that there is water invasion?

Because that m ght be indicative of fluid flow through

fractures. And -- and the answer was not. Although
|"mgoing to say that's -- it would be -- it mght be
difficult to -- to definitively determne that from
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just core al one.
And so | guess --
And logs. | should have said "logs". | said "core",
but it's -- it's log anal ysis.
Ckay. And -- and what qualification do you have to
reach that conclusion that you just did?
VWll, there's a reservoir engineering aspect to it,
which is that -- so, you know, initially the -- the
saturations before any devel opnent in the area and
before -- | think this even predates gas production --
is -- and I'mgoing to -- | think it was roughly
20 percent. GCkay? And don't quote ne on that. But
it's arelatively | ow nunber. But then the question of
how nmuch it woul d change is a reservoir engineering
question. And so if water is invading, you have -- you
have to | ook up and see what can that saturation be
driven down to? And it's called "trapped gas
saturation'. And it's going to be roughly half that
20 percent or so. So you could drive it down to
10 percent. So you're looking for that difference
bet ween the saturations.
Al right. [I'll turn you to page -- oh, | guess we're
already on 64. At the top of paragraph 9 there, you
say: (as read)

|"ve reviewed the steaminjection vol unes and

wat er production volunmes for both the Kirby
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north and Kirby south fields over the life of
their operations.

How di d you obtain that information?

| went to the annual reports.

CNRL' s annual reports?

Yeah. Their annual in situ reports.

Okay. And has that information been provided to | SH?

That's in the public domain.

Okay. GCkay. I'"ll turn to page 66 of Exhibit 15.01.
Now, you say there that based on -- sorry. It mght
be ...

The infornmati on contained in the D54 docunent, it
appears to be essentially |ike a Power Poi nt
presentation. How are you able to do cal cul ations
based on that?

I'm-- 1 -- | mean, there's data provided in those

reports that you could use for calculations, but I'm--

' mnot sure exactly what you're referring to. 1Is
there a -- is there a line you could refer me to here,
pl ease.

Yeah. Just hang on one sec.

Let's turn back to page 64. Ckay. So, yeah
the -- the question is: Under -- under paragraph 9
there, you say that if any significant vol umes of
fluids were mgrating out of the McMurray fornmation,

ei ther through the conbining strata or down into the
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bottom water zone, this would be mani fested as a net
| oss of fluids where the rate of water production was

| ess than the rate of steaminjection. And so the

question is: How did you cal culate those -- those
rates?
Sol -- 1 didn't calculate the rates. They are

presented in plots in the D54 annual presentations that
are provided. And so -- and -- and this is sonmething
that typically is always conpared, is how nuch steam do
you inject and how nmuch water do you produce? Because,
you know, you want to know where your steamis going.
If you're losing it, you're losing noney. And they're
within 1 or 2 percent as best | could see fromthe --

fromthe charts.

Okay. Al right. So now I'll turn to page 66 of
Exhibit 15.01. And there -- |I'mhaving -- oh, yes.
It's about -- it's in the second paragraph under the
"Required Fracture Intensity”. You say: (as read)

Based on | aboratory tests that neasured the
fluid conductivity of fractured shale, it is
conservative to assune that an open
conductive natural fracture in the overlying
strata in Kirby north woul d have a
conductivity of no nore than 300 MDM

And -- and so I'mcurious what |lab you're referring to

t hat conducted that test.

Dicta Court Reporting Inc.
403-531-0590




182

© 00 N o o B~ W N PP

N N NN N NN R R R R R PR R R e
o g A W N P O © 0 N o o0 M W N P O

>

So that's described in nore detail in Appendix 1;
right? And the references are provided --

Ckay.

-- in footnotes in Appendix 1. And those were papers.
And it's not the shales that we're specifically dealing
with. The work that's been done on this relates to
shal e gas and production of shale gas because that's
where people worry about it nost. And -- and | -- it's
conservative because they' |l give you a -- you can get
a flow -- they've neasured flow rates in these shal es,
but they're much stronger and stiffer than the shal es
we' re tal king about here.

Ckay.

And so they -- they stay open and fl ow.

And -- and so then there wasn't any specific | aboratory
testing performed in order for you to reach this --

t hi s concl usi on?

No.

Okay. And howis it that you reached the concl usion
that the -- about the maxi mum conductivity?

The conductivity of the fractures?

Yes.

Sol -- 1 took -- | looked at the data, and | picked a
nunber that was in the mddle of the data and was at
the confining stress that's applicable to the

confinenent strata at KNO8s and KNOO9.
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And the data you're referring to?
Is in these papers that are referenced in the appendi x.
kay. And those papers refer to production of shale
gas?
Vell, they -- they refer -- they refer to tests that
were done on sanples that were actually quarried at
surface fromoutcrops and then taken into the | ab and
then fractured, and then they neasured the perneability
of those fractures.
Right. But it's not directly relevant to -- or
directly derived fromthe -- the geology that we're
tal ki ng about here?
That's correct.
As a result of that, there is sonme uncertainty in -- in
your conclusion that the maxi num conductivity woul d be
3007
Yes, there is, but I've -- | really do believe it's
conservative. | think if you -- these shales here are
so much weaker than the shales that were tested. Like
| said earlier in ny presentation, alnost certainly
these fractures wll be closed and not conductive.
Al right. I'll turn you now to page 74 of
Exhi bit 15.01. Now, about hal fway down the page there
you say: (as read)

Experi ence wth SAG has established bounds

on the rates of steamrise in the Athabasca
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oi | sands.
Now, you're not talking about your own experience
there, are you?
No. I'm-- well, I nean, | have sone experience, but
| ' m speaki ng nore broadly of experience in the industry
and what's reported in papers.
Okay. And so it's not specifically CNRL's experience,
it's just the experience that you' ve gl eaned from
readi ng papers?

To a | arge extent, yes.

kay. Now, I'Il turn to --
A. MCLECD: Well, perhaps I'I'l -- 1"]
mention to the chair, |'ve got -- or, rather,

Comm ssi oner Chiasson that |'ve got maybe three nore
questions to ask on Exhibit 50. So I think I would
probably be done in about 10 or 15 minutes, but I'm
open to stopping now if you' d prefer

COWM SSI ONER CHI ASSON: No. Actually, we can continue
wi th your questions, and just for clarification, then
you're proposing to essentially finish for -- for the
day after those questions, or were you anticipating
nore questions fromMs. Riley?

A. MCLECD: Let ne just confer with ny
co-counsel, and I'Il tell you.

COMM SSI ONER CHI ASSON: Thank you.

A. MCLEQOD: Yeah. We'Il conclude after
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these | ast few questions for the day.
COMM SSI ONER CHI ASSON: Sorry.

Dr. Boone, did you have a question?
T. BOONE: Sorry. Should | be facing the
Panel when | answer questions?
COMM SSI ONER CHI ASSON: Frankly, if you're using the
m crophone, we will be able to hear you. So if it --
what ever you're nobst -- whatever you're nopst
confortable with, but | would suggest because you've
got interplay going wwth either M. MLeod or
Ms. Riley, that that nmay be nore suitable. We'IIl let
you know i f we're having probl ens hearing.
T. BOONE: Ckay.
COMM SSI ONER CHI ASSON: Thank you.

A. MCLECD: "1l turn you now, sir, to
Exhi bit 50.003 at page 5.

A. MCLECD: Can you scroll down a little
bit there.

A. MCLECD: | thought that on this

page you sai d sonething, but hang on one second while |
find ny reference. Oh, yeah. There it is. Ckay.

So on the second paragraph here, after the first
sentence you say: (as read)

Wth the support of CNRL's geoscientists, |

have classified the facies in the confinenent

strata for four cored wells -- two from each
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of the KNO8 and KNO9 drai nage boxes -- and

made a cal culation of the tinme required steam

to mgrate through the confinenment strata.
Can you confirm whet her those geoscientists who support
what you relied on are here today?
T. BOONE: Yes. Two of themare at the
end of the table down there.
Okay. And are there any of those geoscientists who you
consulted with in -- in relation to this statenment not
here today?
Oh, sorry. Colleenis -- Colleen is over here.
kay. So we have one other geoscientist who is not a
sworn witness; is that right?
Yeah.
Okay. Geat. Now, I'Il turn to page 10 of
Exhi bit 15.03. There you say, sir: (as read)

|'ve reviewed the available information for

this well and have concluded that it is

I ndeed providing reliable data.
And |'m curious what qualifications you have to opine

on the -- the reliability of that data?

Vell, I'"'m-- I"ma reservoir engineer. 1've been
involved in pilot design, pilot nonitoring. | ran the
pilot prograns at -- for Inperial at Cold Lake for many

years, and a big part of that is assessing reliability

of data that you're getting fromwells.
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And anot her part of it was in the KNO6 heari ng,
but | think this is in the -- in the record for this
hearing was the well test report, which as a reservoir
engineer, we're trained to review well test reports and
inreviewwng that well test report, it gave nme a | ot of
confidence that this well was providing reliable data.
And -- and is it that -- that you're saying that it is
presently providing reliable data or that it's always
provided reliable data?
It's presently providing reliable data, and there may

be sone periods in the past where it didn't provide

reliable data. | can't guarantee that.
Ckay.
But a lot of the data in the past is -- can definitely

be interpreted and was interpreted by the well test

engi neer that was hired by ISH for the KNO6 heari ng.
Sol -- 1 -- I'"ma bit confused about how -- how you
could determne that the data was previously unreliable
and then becane reliable. Wat objective neasure are
you using to make that finding?

| didn't make that conclusion, by the way, that it was
previously unreliable. | nmean, there's sonme data there
that -- that where you're seeing the pressures going up
and down and you're wondering what m ght be causing
that, and it would require sone nore in-depth review of

the data, but the recent data, when you look at it,
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when you | ook at the tenperatures and the pressures,
they're all very consistent with a well that was shut
inand is -- now the pressure is recovering in the
ar ea.
You' d agree, though, that gauge was -- for the 10-01
wel | was broken at one point?
| -- 1 don't know the details on that. | believe that
sonmething to that effect is in the record, yes.
And -- and a broken gauge, you'd agree, wouldn't
provi de reliable data?
Yes, | can agree with that.
Ckay. "Il turn you to Exhibit 50.003 at page 30.
There you say at the second-froml ast paragraph:
(as read)
CNRL has run caliper logs on 12 wells at the
Jackfish operation and 4 wells at the Kirby
operati on.
The 1 ogs have identified a total of approximtely
60 cai sson deformations that nay be associated with
shear novenent above the reservoir.
Can you confirm sir, who collected those |o0gs?
CNRL provided ne that data. They have a dat abase of
all the logs they run and the deformations that are
observed.
And do you know if a third party collected those | ogs
on behal f of CNRL?
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|"msure they did, but | -- | can't speak to the
specifics of the contract.
kay. And so did CNRL interpret those |ogs before
giving themto you?
| -- you know, | didn't reviewthe logs. | just asked
for the data, and the data is in the tables that you
see there.
Okay. But you then go on to draw the concl usion that:
(as read)
Based on the consi derations above, it is ny
assessnment that it is unlikely that any
significant shear features will be generated
in the confining strata.
So you reached that conclusion wthout review ng the
| ogs?
Vell, I"'mnot a log analyst. | nean, the |ogs were
anal yzed and the results were tabul ated, and they
provi ded, you know, the type of deformation that was
observed and the frequency of the observations. | --
have a | ot of experience reviewing logs like that for
CSS operations, and in CSS operations you see a |ot of
deformation in the -- the caprock and the -- you know,
the confinenent strata above the CSS formation itself,
and when you really |look at these, these are very mld
by conpari son

Very good. Sir, those are all of ny questions for
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today. W'Ill|l have sone nore for you tonorrow, |
i magi ne, but subject to Comm ssioner Chiasson's
comments, those are ny questions for today.
COW SSI ONER CHI ASSON: | think Conm ssioner Barker
has one.
The Panel Questions the Canadi an Natural Resources
Limted Wtness Panel
COW SSI ONER BARKER: Thank you.

Dr. Boone, just wondering, what's "CSS"? Could
you just clarify what that acronymis, please?

Cyclical steam sinulation.

Ckay.

Are you famliar with "cyclical steam sinulation”
Wll, | just wanted to know what the acronym neant,
SO ...

| can expand on that, or you can just have the answer.
That's all | need to know. Thank you very nuch.
COWM SSI ONER CHI ASSON: No, | think -- | believe that
we are done for the day, then, and | would note that we
are hoping to catch up sone tine tonorrow. | think
there is sone flex in sone of our timng that may --
may catch us up. So | would just rem nd everyone to
renove any bel ongi ngs you have fromhere in the hearing
room and parties, unless you' ve nmade arrangenents that
we're not aware of with the building operator, to also

renove all your bel ongings fromthe breakout roomns
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because there's no guarantee of security of any of the
space.

And we will also remnd all of the wi tnesses, both
tables, that you're still under oath or affirmation, so
do not discuss any of the evidence between yoursel ves,
wi th your coll eagues who are not sworn, with your
counsel because you're still -- you're still in the
process, and we haven't rel eased you, so that rem nder
bet ween now and when we return tonorrow norning.

And unless there's any other timng concerns that
we're not aware of, parties, we would intend to resune
back here tonorrow norning at 9:00. Any questions or
concerns? No? Thank you all very nmuch for your
participation today, and we will be back tonorrow
nor ni ng.

(W TNESSES STAND DOWN)

PROCEEDI NGS ADJOURNED UNTI L 9: 00 AM FEBRUARY 7, 2024
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CERTI FI CATE OF TRANSCRI PT:

We, Sandi e Murphy and Sandra Burns, certify that
the foregoi ng pages are a conplete and accurate
transcript of the proceedi ngs, taken down by us in
shorthand and transcri bed from our shorthand notes to
the best of our skill and ability.

Dated at the City of Calgary, Province of Al berta,
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