Q)

Canadian Natural

Primrose and Wolf Lake In Situ Oil Sands Project
o Dlrectlve 054 Annual Performance Presentatlon

— n '!"




Q)

Canadian Natural

Introduction
Directive 054: Section 4.1




4.1, 1) Scheme Setting and Background

A The Primrose and Wolf Lake In Situ Oil Sands Project (PAW
Project) is located in east central Alberta, in the northern
portion of the Cold Lake Oil Sands Area.

A The Clearwater, Grand Rapids and McMurray formations are
the bitumen-bearing sands and the target of steam injection
in the Primrose and Wolf Lake operating areas. Recovery
processes used include Cyclic Steam Stimulation (CSS),

Steam Assisted Gravity Drainage (SAGD) and Steamflood
(SF).

A The PAW Project is split into the following four operating
areas:

Wolf Lake (WL)
Primrose South (PRS)
Primrose North (PRN)
Primrose East (PRE)

069-06-W4

/ Project Area (Scheme Approval 9140)

<
,’ Development Area (Scheme Approval 9140)

/ Operating Drainage Boxes
69-0

Approved Drainage Boxes
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Scheme

Setting and Backgrou

PAW Boundary

McMurray

Blue Sand
CS30

Yellow Sand
CS60

/ Project Area (Scheme Approval 9140)

~

4

Development Area (Scheme Approval 9140)

Development History for PAW

Orange/Blue Sand (Primrose South and North) :

19811983 (Dome): Moore Pilot Vertical Well CSS Valley Fill (Wolf Lake)

1992 (A - CDD Pilot Ph 5 Horizontal Well St Dri 1988 (BP): Z8 Vertical Well CSS
(Amaco). flot Phase 5 Horizontal Well Steam Driv - gg9 (Amoco): HWP1 SAGD Pilot

19931999 (Amoco): Phase-20 Horizontal Well CSS : .
1996 (Amoco): Phase-2 MWSDD Steam Drive Drainage Pilot 2005 (CNRL): 213 Vertical Well CSS
1998 (Amoco): BB18 SAGD Pilot C3 Sand (Wolf Lake)

2000 (CNRL): Phase 21 Horizontal Well CSS

20032004: Phase 291 Horizontal Well CSS

20042006: Phase 5%5 Horizontal Well CSS

2003: Phase 14 Surfactant in Steam CSS

2003: Phase AR2 Cyclic Gas

2004: Phase Al Cyclic Rich Gas

2005: Phase B2 Solvent in Steam CSS

20052007: Phase 27, 17-fill, 28 Horizontal CSS

2006: Phase Bf18 VAPEX

20082009: Phase 58, 59, 62, 63, 66, 67 Horizontal Well CSS

20102011: Phase 224 Horizontal Well CSS B10 Sand (Wolf Lake) .

20112012: Phase 286 Horizontal Well CSS 1989 (BP): E14 Vertical Well CSS Pilot
: 1997 (Amoco): D2 Pair 1 SAGD

1966 (BP): Phase A Vertical Well Pilot

19781988 (BP): Marguerite Lake Pilot

19801985 (BP): Wolf Lake 1 West Vertical Well CSS
19801985 (BP): Wolf Lake 1 East Vertical Well CSS

19871988 (BP): Wolf Lake 2 Vertical Well CSS

1994 (Amoco): Wolf Lake 1 East Horizontal MWSDD
1996 (Amoco): Wolf Lake 1 West Horizontal MWSDD
19992000 (CNRL): Phase E2 and N Horizontal CSS

2011%2013: Phase 60,_61,64,65,68 Horizontal Well CSS 2000 (CNRL): D2 Pair & SAGD
2013: Phase 483 Horizontal Well CSS 20002001 SD9 SAGD
2014: Phase 483 Horizontal Well CSS ’

. 2001: S1A SAGD
20182019: Phase 72&2B Horizontal Well CSS 2004: S1A SAGD radrill

2022: Phase 16061 Horizontal Well CSS 2010: S1B SAGD
Yellow Sand (Primrose East) 2017: S1A SAGD rarl
19861988 (Suncor): Phase 14WB Slant Pads

1996 (Suncor): Burnt Lake Pilot SAGD

2007-2008 (CNRL): Phase 74, 75, 77, 78 Horizontal Well CSS
20112012: Phase 905 Horizontal Well CSS McMurray Sand (Wolf Lake)

2021: PH 7778 redrill 2010 (CNRL): MC1 SAGD

SPARKY C Sand (Wolf Lake)
2022: SCO07 SAGD

Canadian Natural
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4.2, 2) Production Plot - Wolf Lake

Wolf Lake CSS, SAGD and SF (Quarterly Data)
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4.2, 2) Production Plot - Primrose

Primrose East, North and South (Quarterly Data)
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4.2, 2) Production Plot - Primrose and Wolf Lake

Primrose and Wolf Lake CSS, SF and SAGD (Quarterly Data)
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4.2, 3 a) Drilled and Approved Drainage Boxes

Lifecycle Developme

nt Area

069-06-W4

068-06-W4

069-03-W4

068-03-W4

ﬁ o67.06.4

068:04-W4

066-03-W4

/ Project Area (Scheme Approval 9140)

,’ Development Area (Scheme Approval 9140)

/ Operating Drainage Boxes

Approved Drainage Boxes

The Primrose Project is
approved for lifecycle activities
within the outlined Lifecycle

Development Areas

A Approved drainage boxes were applied
for and approved prior to receiving
lifecycle approval (May 2021)

A Final drainage boxes and well trajectories
within the Lifecycle Development Area
will be updated in the Directive 054
presentation following drilling
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4.2, 3 b) Net Pay Isopach with Resource Cut-off

Clearwater

Regional Clearwater Net Pay Isopach

3000 |06-W4

067-06-W4

069-03-W4

069-02-

068-03-w4

066-04-W4

066-03-W4

/ Project Area (Scheme Approval 9140)

¢
,/ Development Area (Scheme Approval 9140)

068-02-)

065:0¢ " Contour Interval = 2m
Minimum Contour = Om

065-02]

Primrose and Wolf Lake Pay Cut-offs:
- Bitumen weight (bit wt%) greater than 6%

- Continuous pay with less than 1 m shale
baffles
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4.2, 3 c) Major Gas and Water Intervals

Clearwater Top Gas

Regional Clearwater Top Gas

/ Project Area (Scheme Approval 9140)

S 4
/ Clearwater Gas Caps

U4 Development Area (Scheme Approval 9140)
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4.2, 3 b) Net Pay Isopach with Resource Cut-off

Wolf Lake Grand Rapids B10

Grand Rapids B10 Pay Isopach

B10 Pay Isopach(m)

/ Project Area (Scheme Approval 9140)

,’ Development Area (Scheme Approval 9140)

0
-

1:12500

200 400 600 800 1000m Contour Interval: 1m
- — —

Minimum 5m Shown

Grand Rapids
B10

Shoreface
deposits in FA4 &
FAS5, with Bit wt%
>8%

Net pay >10m for
development
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4.2, 3 b) Net Pay Isopach with Resource Cut-off

Wolf Lake McMurray SAGD

McMurray Pay Isopach

11

T66R5W4
T65R5W4

200 400 600 800 1000m Contour Interval = 2m
- — —

1:11000 Minimum Contour = 0m

o
--

%50

McMurray Pay Isopach

Pay defined as
continuous clean
sand and breccia.
IHS not included

Channel deposits with
bit wt% >8%

Net pay >10 m for
development

MC1 McMurray
SAGD pad
highlighted as blue

polygon

13



4.2, 3 ¢c) Major Gas and Water Intervals
Wolf Lake McMurray Bottom Water Isopach

McMurray Bottom Water Isopach McMurray Bottom Water

PPN / i— % Isopach
McMurray BW Isopach(m)
/ Project Area (Scheme Approval 9140) / Cut_oﬂz IS <6 Ohmm

100
I Isopach represents a
00 gross water interval

11 MC1 McMurray
SAGD pad
highlighted as blue

polygon

4 Development Area (Scheme Approval 9140)

4

No major gas intervals in
communication with pay.

2
T66R5W4
T65R5W4
T T R e
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4.2, 3 b) Net Pay Isopach with Resource Cut-off

Sparky ACo SAGD

Wo l f

Lake

Sparky C Pay Isopach

4 Development Area (Scheme Approval 9140)

4

0 100 200 300 400 500m  Contour Interval = 1m
e — — oy
Minimum Contour = 5m

Sparky C Pay Isopach

Channel deposits
with bit wt% >8%

Isopach represents
continuous clean
sand

Sparky C drainage
boxes SC07 and

SCO06 represented
as blue polygons
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4.2, 3 b) Net Pay Isopach with Resource Cut-off

Wo |

f

Lake

Spar ky

iCo

SAGD

Development Area (Scheme Approval 9140)

0

100 200 200 400 S00m - Contour Interval = 0.5m

17500

‘Canadian Natural

Sparky C Bottom Water
and Transition Thickness

Map represents
combined thickness of
bottom water and
transition zone below
Sparky C pay

Bottom water defined as
<2.5 bit wt % (4 ohmm)

Transition defined as
2.5-8% bit wt % (6
ohmm)

Sparky C drainage
boxes SC0O7 and SC06
represented as blue

polygons

No major gas intervals in
communication with pay.
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4.2, 3 b) Net Pay Isopach with Resource Cut-off

Wo | f

Lake

Grand Rapids Sparky

i Do

(B8)

Grand Rapi ds

mmmmm= Sparky ADO Ho

Spar ky ﬁDc‘) | sogpach

/7

>
4
A\
*

Project Area (Scheme Approval 9140)

Development Area (Scheme Approval 9140)

00 200 00 50!
S 20 30 400 S0 Contour Interval = 1m
1:10000 Minimum Contour = 0m

Sparky ADO0O Re

Pay represents sand
deposits with bit wt %
>8%
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4.2, 3 ¢) Major Gas and Water Intervals

Wol f Lake Grand Rapids Sparky nAaDO

(B8) Bottom

Water | sopach

1
BW Thickness [m]

3.0
2.0
m:
0.0

>
y

- - S par k y
T 1
0 100 200 300 400 500 =
- — ez’ Contour Interval = 1m
1:5000 Minimum Contour = 0m

Grand Rapids Sparky @AaDO

Bottom \

Sparky ADO Bot
Va t eV(/ateLssaRu%tgacsgnd

defined as Sw>70%

1-3 m of bottom water
occurs within the B8,
but is not expected to
be encountered in
immediate
development area

No major gas intervals in
communication with pay.

P
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4.2, 3 d) Geomechanical Anomalies

Colorado Group Faults

Colorado Group Faultsw

/ Project Area (Scheme Approval 8140)
|
/' Development Area (Scheme Approval 9140)
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Lifecycle Update:

A No new geomechanical
anomalies have been
identified in the 2023
reporting period.

Canadian Natural

LEGEND
/Faults terminating in Viking

Faults terminating in
Westgate

Faults terminating in Second White
Specks

=== Salt Dissolution Front
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4.2, 3d) Geomechanical Anomalies

Grand Rapids Faults

7 Grand Rapids Faurlts

/ Project Area (Scheme Approval 8140)

4" Development Area (Scheme Approval $140)
/ \

Lifecycle Update:

A No new geomechanical
anomalies have been
identified in the 2023
reporting period.

LEGEND

— Salt Dissolution Front

— Grand Rapids Faults

Canadian Natural
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4.2, 3d) Geomechanical Anomalies

Confined Differential Compaction Feature Localized within a pre-Clearwater Intrastratal Devonian Karst

/ Project Area {Scheme Approval 9140)

4
" Development Area (Scheme Approval 3140] | )
’

Lifecycle Update:

A Canadian Natural has identified a
differential compaction feature
located in 06-069-04W4.

A Caprock assessment and
monitoring plan application
approved May 2023.

A Additional details provided in
section 4.4 12 b)

LEGEND

— Salt Dissolution Front

@» Compaction Feature

Canadian Natural
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4.2, 3 d) Heave Monitoring

AMonitoring surface heave to demonstrate risk
mitigation of uplift induced stress changes

20
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Primrose North Pads 160-161 Surface Heave from GPS
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P160 Fiber Vertical Strain

A Acquiring strain data to improve Geomechanical model
calibration of stress changes
GPS#11 is located at wellhead of 14-05-69-04 fiber strain well

Vertical extension when the steam wave approaches
200-250m vertical compaction above steam wave

Vertical Microstrain
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4.2, 3 e) Seismic - Wolf Lake (3D)

— 2014 3D

2012 3D

— 2011 3D

2010 3D

2009 3D

2009 3D

No seismic acquired in 2023
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4.2, 3 e) Seismic - Primrose East (3D/4D)
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4.2, 3 e) Seismic - Primrose North and South (3D/4D)
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