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Background

Scheme Approval 11475 Project Area

« Recovery Process: Steam
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Geology
Project Area SAGD Pay Isopac
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Geology

Project Area Volumetrics

Area

Average Pay Thickness Average Oil Saturation Average Porosity OBIP
(m) (%) (%) (e’m?)
Kirby Approved Project 14.7 78.6 32.9 271,631

OBIP = Original Bitumen In Place
Volumetric calculation = Area within 10m contour x SAGD thickness x avg. oil saturation x avg. porosity

Canadian Natural




Geology
Stratigraphic Schematic
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Geology
Kirby South Type Log
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Geology

Kirby South Structural Cross-Section
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Geology
Kirby South Development Area

Canadian Natural

CNRL

Kirby Expansion Project
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Geology
Kirby South SAGD Pay Isopach
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Geology

Kirby South Development Area Volumetrics

Average Pay Average Oil Average Porosity OBIP
Thickness (m) Saturation (%) (%) (e3m3)
Kirby South Approved Development Area 19.6 76.6 33.7 49,700

OBIP = Original Bitumen In Place
Volumetric calculation = Area within 10m contour x SAGD thickness x avg. oil saturation x avg. porosity

Canadian Natural
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Geology

Kirby South Drainage Area Volumetrics

Oil Saturation Pay Thickness DBIP

Drainage Area Area (m?2) (%) Porosity (%) (m) (e3m3)
A 625,017 67.9 33.3 28.3 4,000

B 669,345 75.4 32.8 23.4 3,880

C 629,989 78.3 334 25.4 4,180

D 809,000 79.5 33.3 26.3 5,610

E 502,828 75.5 34.2 23.1 3,000

F 462,018 77.6 33.3 21.0 2,510

G 822,445 82.9 33.2 23.9 5,410

DBIP = Developable Bitumen In Place
Volumetric calculation = Area within drainage box boundary and 10m contour x SAGD thickness x avg. oil saturation x avg. porosity
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Geology

Average Reservoir Properties

Initial Reservoir Initial Bottom Water| Initial Reservoir Average.Depth of Average Pay Average Porosity,
Pressure Pressure (kPa) Temperature (°C) Reservoir, McMR Thickness (0]
(kPa) P SAGD Pay Top (mTVD) (m) (%)
Kirby South ~2,600 ~2,550 13 530 21.9 33.2
Operating Area
Kirby Approved ~2,600 ~2,550 13 490 14.7 32.9
Project Area
Average Water Average Horizontal Average Vertical
Average Oil Saturation & . Permeability from OB | Permeability from OB .
Saturation Kv/Kh Ratio
(%) (%) plugs, Kh plugs, Kv
0 (mD) (mD)
Kirby South Operating 74.8 25.2 6,410 5,260 0.82
Area
Kirby Approved Project 78.6 21.4 6,560 5,510 0.84
Area
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Geology
Kirby South 2018 Special Core Analysis

* 1AA152407409W400 — Thin Sections
* 1AA162507308W400 — Viscosity Samples, Soluble lon Samples
* 1AB052407409W400 — Viscosity Samples, Soluble lon Samples

Canadian Natural
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Geology
Kirby South SAGD Pay Top Structure
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Geology

Kirby South SAGD Pay Base Structure
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Geology

Kirby South Net Water Sand Isopach
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Geology

Kirby North Type Log
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Geology
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Geology
Kirby North 2018 Core Photos
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Geology
Kirby North 2018 Special Core Analysis

* 1AA082407509W400 — Thin Sections & XRD Samples
* 1AC041207509W400 — Viscosity Samples
« 1TAC070507508W400 — Viscosity Samples

Canadian Natural

25



Geology
Kirby North Development Area Volumetrics

Average Pay | Average Oil Average 3 3
Thickness (m) | Saturation (%)| Porosity (%) OBIP (e"m’)
Wabiskaw D Reservoir 15.6 77.5 33 44,185
McMurray Reservoir 17.7 80.4 32.7 78,526
Kirby North Approved 122711
Development Area

OBIP = Original Bitumen In Place
Volumetric calculation = Area within 10m contour x SAGD thickness x avg. oil saturation x avg. porosity
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Geology
Kirby North Drainage Area Volumetrics

Drainage Area Area (m2) Oil Saturation (%) Porosity (%) Pay Thickness (m) DBIP (e3m3)
KNO1 763,120 80.4 32.6 22.0 4,399
KNO2 757,079 82.0 324 21.7 4,365
KNO3 763,033 84.4 33.2 234 5,016
KNO4 763,316 84.5 334 22.6 4,853
KNO5a 443,723 81.1 335 19.9 2,398
KNO5b 308,198 74.6 34.6 17.4 1,384

DBIP = Developable Bitumen In Place
Volumetric calculation = Area within drainage box boundary and 10m contour x SAGD thickness x avg. oil saturation x avg. porosity
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Geology
Kirby North Wabiskaw D SAGD Pay Top Structure
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Geology

Kirby North Wabiskaw D SAGD Pay Base Structure
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Geology
Kirby Nor

th McMurray SAGD Pay Top Structure
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Geology
Kirby North McMurray SAGD Pay Base Structure
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Geology

Kirby North McMurray Net Bottom Water Isopach
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Geology

3D Seismic Cov_gr_a}g_e_
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Geology

Cap Rock Interval Isopach Map
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Kirby North Drilling Activity Update

» Completed Drilling operations:

—New Dirills:
= KNO3 1-12P&l, KN04 1-12P&l
» KNO2 & KNO5 drilling in progress
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Kirby South Formation and Well Placement Overview
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Completion Summary

* Production: majority of wells are equipped with ESPs

Lift Capacity Operating Temperature
(m3/d) (DegC)

150-1000 <250

Rod Pump 19 0-400 <250

* Injection: majority of wells are completed with a heel and toe string
« Completions are continually optimized as required by well behavior
— Outflow control devices are installed to improve steam distribution in the injector
— Scab liners are installed to enhance toe production in the producer and reduce heel hot spots

— Inflow control devices are installed to limit single point breakthrough and/or to control to wellbore
hydraulics

Well Count

cw,%m Some OCDs and ICDs are shiftable tools in the closed position.
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Instrumentation Summary

 SAGD production and injection wells use blanket gas pressure to monitor bottom hole
pressure.

* SAGD production wells use full-length fiber optic temperature monitoring (DTS).

» Observation wells gather multiple temperatures and pressures at various elevations.

Canadian Natural
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Well Schematics
Injection Well (Dual String)

Y

Optional
VIT

b\\\\\\\\\\\\ \)

339.7 mm (13 3/8”) surface casing set at ~ 200 mKB

/ 244.5 mm (9 5/8) casing set at ~ 750 mKB

88.9 mm (3 1/2”) short tubing (heel string) at ~ 750 mKB

88.9 mm (3 1/2”) long tubing (toe string) at ~ 1700 mKB

Liner hanger ~20 m behind ICP

Slotted liner
177.8 mm (77)

A

600-1000 m horizontal section

v

Canadian Natural
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Well Schematics
Injection Well (Single String)

339.7 mm (13 3/8”) surface casing set at ~ 200 mKB

Y
AUAVVAAARRWARN

244.5 mm (9 5/8”) casing set at ~ 750 mKB

114.3 mm (4 1/2”) long tubing at ~ 1700 mKB

114.3 (4 1/2") steam splitters

Liner hanger ~20 m behind ICP  Optional ~ Slotted liner
Swedge 177.8 nlm (™)
R : ‘A ) R D N y 4 \ \ V.

600-1000 m horizontal section

A

v
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Well Schematics
Production Well

339.7 mm (13 3/8”) surface casing set at ~ 200 mKB

Y
AMAAAAAY

244.5 mm (9 5/8”) casing set at ~ 750 mKB

88.9mm (3 %2") tubing to pump
landed ~50 m behind liner hanger

48 mm (1.9”) guide string

with DTS fibre
instrumentation

PUm Slotted liner
P 177.8 mm (77)
Liner hanger ~20 m behind ICP 600-1000 m horizontal section

A

v
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Well Schematics
Production Well

339.7 mm (13 3/8”) surface casing set at ~ 200 mKB

Y
AMAAAAAY

244.5 mm (9 5/8”) casing set at ~ 750 mKB

88.9mm (3 ¥2") production tubing
landed ~50 m behind liner hanger

48 mm (1.9”) guide string
i Slotted liner Scab liner with DTS fibre
Production port ” . .
” 127 mm (5
(if required) 177.8 mm (7 (57 instrumentation

NN =/

Pump

g

Liner hanger ~20 m behind ICP 600-1000 m horizontal section

A
v
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Well Schematics
Production Well (Tubing Deployed ICDs)

339.7 mm (13 3/8”) surface casing set at ~ 200 mKB

Y
AVMARAAWAY

244.5 mm (9 5/8”) casing set at ~ 750 mKB

88.9mm (3 ¥2”) production tubing
landed ~50 m behind liner hanger

Retrievable hanger

PUMP  (unless run as patch) ~ Swellable

packer ICD Blank pipe Slotted Liner

177.8 mm (77)

48 mm (1.9”) guide string N NN
with DTS fiber
instrumentation

600-1000 m horizontal section

Liner hanger ~20 m behind ICP Closed toe
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Well Schematics
Production Well (Liner Deployed ICDs)

339.7 mm (13 3/8”) surface casing set at ~ 200 mKB

Y
AVMARAAAY

244.5 mm (9 5/8”) casing set at ~ 750 mKB

/

88.9mm (3 ¥2”) production tubing
landed ~50 m behind liner hanger

Pump Slotted liner 168.3

ICDs mm (6-5/8 )
—-o-So) g——-ttty g—--n
48 mm (1.9”) guide string T ———— N
with DTS fiber T 71—

Instrumentation 600-1000 m horizontal section

A

Liner hanger ~20 m behind ICP > Closed toe
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Completion Optimization

« Steam splitter and scab liner installations/removals were selected based on

specific opportunities for each well:
« Steam splitters target a specific stream distribution in the injector
« Scab liner encourage toe development and minimize heel temperature variations due
to high, localized drawdown. Scab liner removals promote heel development after toe
fluids are mobile.

« |CDs and swellable packers strings are used to limit single point breakthrough
and/or to control wellbore hydraulics

45



Well Schematics
Observation Well

8 to 20 Temperature measurement points
(Basal McMurray to CLWT)

222mm Surface Casing

-—
139.7mm Production Casing
Thermal cement to surface
CLWTR A shale
CLWTR :I\
WAB
External casing pressure Transmitter
/ (Pressure and Temperature sensor)
[:I Mid MCM
MCM

McMurray Transition zone B
or Water 1]

Note: Schematic for 2011-2013 drilled observation wells, as previous wells don’t have external
casing transmitters

L&
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Well Schematics
Disposal Well

244.5 mm SURFACE CASING,
SET BETWEEM 25 m & 150 m
CEMENTED FULL LEMNGTH

177.8 mm FRODUCTION CASIMG
THERMALLY CEMENTED TO SURFACE

88B.9 mm TUBING

AMMULUS FILLED WITH
INHIBITED WATER

McMURRAY BASAL AQUIFIER (s 550 m)

INJECTIOMN 1SOLATION PACKER

/PERFORATIONS OR SCREEM

47



Operational Strategy
SAGD

* Injection strategy:

« Steam down heel and toe string or single injection string to
maintain desired reservoir pressure

« Steam chamber pressure is measured by blanket gas pressure in
the injector

« Pressure targets are set to balance with bottom water (where
present) or to optimize production. Typically pressures range
from 2.5-3.5MPa.

« Production strategy:
« Pump fluid from producer using artificial lift (rod lift or ESP)
* Operate wells based on a target subcool drawdown

L&
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Operational Strategy
SAGD Continued

« Subcool = saturated temperature (at producer pressure)

- highest temperature along the producer lateral
« Target is set to maximize production, while protecting the
wellbore from the influx of steam

« To optimize pressure and subcool target, a combination of
parameters are monitored, including:
« \Water retention in reservoir
« Chlorides concentration in produced water
« Steam Oil Ratio (SOR)
« Bottom hole pressures

Canadian Natural
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Kirby South Drilling Activity Update

* Step-Outs:
—G9 & G10 Wellpairs

* Infills:
—B2PI, B4PI, B5PI

—COPI, C1PI, C2PI, C3PI, C4PI, C5PI, C6PI
—D3PI, D4PI

—A4PI, A5PI, AGPI

50



Kirby South Maximum Operating Pressures

* The maximum operating pressure for pads A-G is 6.0MPa

» Wells that were approved for circulation had temporary approval to 7.0MPa to gain
circulation which included well pairs D9, D10, F8, F9, G9, G10 and the well A6PI

» Operating pressures range from 2500-3000kPa, typically in balance with bottom water

Canadian Natural
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Kirby South Flow Control Learnings

* Inflow control devices learnings

—Tubing deployed inflow control devices continue to be used as a remediation of wells that have
lost sand containment

—Liner deployed flow control devices has shown to speed up ramp-up on wells which receive an
initial bullnead steam cycle prior to production

—Inflow control devices installed in virgin reservoir have had mixed success in preventing steam
breakthrough events

= Kirby South had three failures on liner deployed inflow control device wells

» Steam distribution outflow devices
—New wells have steam distribution devices as a standard completion

—Mid recovery SAGD wells have seen success in reduction of hotter locations due to the
movement of steam distribution or change over from heal toe to steam distribution devices




Kirby South
SAGD Well Spacing

@@ M m O O W >»

Number of
Wellpairs

Number of
Infills

O O O NN N b~ »

SAGD

Wellpair
Spacing (m)

100

100
100
80
80
50
80

* Original wellpair spacing on Pads A, B, & C
were 100 m.

* Well spacing was optimized from 100 m to 80

m to achieve improved CDOR, SOR and
recovery factors for wells with less bottom
water influence.

* F Pad spacing was decreased to 50 m where

thicker bottom water exists to lessen the

slumping of oil, and therefore improve CDOR,

SOR and recovery factor.

« Infills are drilled half way between offsetting
SAGD wellpairs.

Canadian Natural
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Kirby South Performance
Pad Recoveries

Pad DBIP (E3m3) Ult. Recovery (E3m3) Cum Oil (E3m3) RF (%)
A 4,000 2,608 797 19.9%
B 3,880 2,755 1186 30.6%
C 4,180 2,851 1596 38.2%
D 5,610 4,140 1340 23.9%
E 3,000 1,920 1044 34.8%
F 2,510 1,596 724 28.8%
G 5,410 3,976 1364 25.2%

Total 28,590 19,846 8,051 28.2%

Recovery as of August 15, 2018

DBIP = Developable Bitumen In Place
Volumetric calculation = Area within drainage box boundary and 10m contour x SAGD thickness x avg. oil saturation x avg. porosity

L&
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Kirby South Production
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Kirby South Performance
Summary

» Reservoir performance is similar to expectations, currently optimizing well-pair

conformance.

* Plant turnarounds:
—September 2017: Evap 1 turnaround
—April 2018: Boilers 1-3 inspections and Evap 3 turnaround
—May 2018: Tank inspections and turnaround

—August 2018: Boiler 2 inspection

* 5 wells lost sand control, 3 wells remediated

E1 Patch
G8 TD ICD
B2PI Remedlatlor_1
under evaluation
Remediation
D7 .
under evaluation
F8 Patch

Canadian Natural
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Kirby South Performance — Low Recovery
Pad G

* SAGD well pairs: 10

* First steam: Jan 2014

* Inter-well pair spacing: 80 m
* Avg. net pay: 24 m

* Avg. So: 83%

* Avg. porosity: 33%

* Current RF: 25.2%
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Kirby South Performance
Pad G Production
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Kirby South Performance
High Recovery Pad G Well Pair

Rate (m3/d)
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Kirby South Performance
Low Recovery Pad G Well Pair

Kirby South G8 Production
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Kirby South Performance
Pad G Key Learnings

* Pad G has performed at reservoir expectations through this year.
- Target injection pressures were lowered to aid with SO, reduction at KS.

* New step-out SAGD wellpairs (G9 & G10) circulated successfully.
—G10 converted to SAGD

* Solvent injection to commence in Q1 2019 on G9 & G10
—Application pending

Canadian Natural
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Kirby South Performance — Mid Recovery
Pad B

* SAGD well pair: 6

* First steam: Sept. 2013

* Inter-well pair spacing: 100 m
* Avg. net pay: 23 m

* Avg. So: 75%

 Avg. porosity: 33%

» Current RF: 30.6%

62



Kirby South Performance
Pad B Production

Kirby South Pad B Production
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Kirby South Performance
High Recovery Pad B Well Pair

Kirby South B4 Production
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Kirby South Performance
Low Recovery Pad B Well Pair
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Edge well showing potential signs of plugging — intervention under evaluation.
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Kirby South Performance
Pad B Key Learnings

» Pad B has performed at reservoir expectations through this year.

* New infill production wells (B2PI — BSPI) connected successfully to the offsetting
chambers and are producing well.

—Pad SOR lowered with increased oil production

Canadian Natural
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Kirby South Performance
Pad E — High Recovery Pad

* SAGD well pair: 6

7~ * First steam: Oct. 2013

* Inter-well pair spacing: 80 m
* Avg. net pay: 23.1 m
* Avg. So: 76%

-\ * Avg. porosity: 34%
A «Current RF: 34.8%
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Kirby South Performance
Pad E Production
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Kirby South Performance
High Recovery Pad E Well Pair

Kirby South E3 Production
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Kirby South Performance
Low Recovery Pad E Well Pair

Kirby South E5 Production
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Kirby South Performance
Pad E Key Learnings

« E Pad reservoir performance is meeting expectations.

* Produced gas co-injection was initiated on E Pad in 2017
—Impact on SOR and GOR under evaluation by pad team
—Average injection rates were 8e3m?3/d
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Kirby South Performance
5 Year Outlook — Pad Abandonments

* No expected pad abandonments in the next 5 years
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Kirby South Performance
Wellhead Steam Quality

* During steady operations, wellhead quality should be 95% or greater

* There is some evidence that certain pads and wells have experienced slightly lower
quality during start-up
—This is not expected to have an impact on recovery

Canadian Natural
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Kirby South Observation Well Results
100/10-28-073-07W4 —4 m From G3

Colony gas well to evaluate the ability of non-thermal cement
to maintain hydraulic isolation in a thermal environment

N

Depth ASL

-480
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-490 -

-495

0
o
=3

-505 -

-510

-515

-520

10-28

150

WA

Temperature (deg C)

15-Aug-17 00:003)

31-Aug-17 11:31y

19-Oct-17 22:04:(

05-Nov-17 08:35:u.

21-Nov-17 20:06:00

08-Dec-17 07:37:00

24-Dec-17 19:08:00

10-Jan-18 06:39:00

26-Jan-18 18:10:00

12-Feb-18 05:41:00

28-Feb-18 17:12:00
17-Mar-18 05:43:00
02-Apr-18 17:14:00

19-Apr-18 04:45:00

05-May-18 16:16:00

22-May-18 03:47:00

07-Jun-18 15:18:00

24-)un-1802:49:00

10-Jul-18 14:20:00

e 77-Jul-18 01:51:00

12-Aug-18 13:22:00

0,
— 16-5ep-17 23:02:1%
03-Oct-17 10:33:(

WELLBORE SCHEMATIC
RAX NCR KIRBY 10-28-73-7

TWI 100/10-28-073-07W4/00

Elevations:
KB: 72300 m
GL: 71990 m
KB -GL: 310 m

Surface Casing:

2445 mm (9 5/8 in) 59527 kg/mK-55
Landed at 184.5 mKB

License:

94383

I

Tubing Swing 1:
445 mm (1.75 in) coil tubing
Landed at 340.5 mKEB

Tubing Siring 2:
445 mm (1.75 in) coil tubing
Landed at 354.1 mKB
Packer top at 3520 mKB

20 pt Thermcouple String*:
Top measument at 4575 mKB
Bottommeasurement at 5240 mKB

Themmal cement inside casing, top at 3300 mKEB

'G3 Injector elevation at 543 .0 mKB

‘G3 Producer elevation at 548 0 mKB

Production Casing:
1143 mm (4.5 in) 14138 kg/m K-35
Landed at 566.9 mKB

Perf Interval: 343.0-3435.0

Caszed with non-thermal cement

oe

No thermal impacts seen to date.
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Future Plans — Approved Drills

» Continue to optimize SAGD pairs

* Approved wells to be drilled in the next year:

—KSW pad application approved

Canadian Natural
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Future Plans
Evaluation Potential

* Pending favorable economic conditions, the following future plans are under
evaluation:

—Re-Dirrills:
= C6P & C7P Re-Entries

—New Dirrills:
= A7I

—Scheme Amendments:
= KS 10 A/B project update amendment submitted
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Future Plans
A7l

* Injector drill planned for reservoir above cold infill (A6PI)

—Evaluation indicated A6PI was drilled further away from chamber than originally
anticipated and therefore cannot function as a self-supporting infill producer.

—Plan to drill 5m vertically above A6PI to create a SAGD wellpair.
—Plan to drill in Q2 2019
—D78 application submitted in Aug. 2018

A Pad

...... ANl (100m Spacing):

3 infills Q1-18
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Future Plans - KS10

« 2 SAGD drainage boxes from 1 surface
pad site
—KS10A: 5 well pairs, 875m length
—KS10B: 3 well pairs, 900m length

* 50m spacing

* Scheme amendment request submitted
in August 2018

0B

KS10A

Canadian Natural
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Future Plans — KS20-26

* 9 SAGD drainage areas
in prior scheme
amendment

Overlay of Prior Drainage Areas
on 2018 Updated Pay Mapping
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DIRECTIVE 54 SECTION 3.1.2

SURFACE OPERATIONS, COMPLIANCE AND
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Surface Facilities Overview
Plot Plans

* Detailed Site Plot Plans:

—Kirby SAGD Production Pad Plot Plan
= Dwg No. KBF-G-210-0001

—Kirby South Central Plant Plot Plan
= Dwg No. KBP-00-210-0002

» Simplified Schematic:

—Kirby In-Situ Oil Sands Project Simplified Schematic

Slide
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Surface Facilities Overview

Kirby South SAGD Production Pad Plot Plan
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Surface Facilities Overview
Kirby South Central Plant Plot Plan
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Surface Facilities Overview
Kirby Simplified Schematic
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Kirby South Facility Performance -
Oil Treating/Produced Water De-oiling Area

« Summary of Modifications since August 2017

- Construction completed on Pad A, B, C, D for infill wells
- Construction completed on Pad G for step out wells

* Qil Treating/Produced Water De-oiling Area

- Overall water quality and oil treating targets have been met
- Oil Treating is running very stable, short term upsets from well startups were

experienced, but are managed by new chemical program
O Optimization work continues on the chemical program and pressure optimization trials

- PW de-oiling upsets leading to evaporator fouling and additional cleanings has been
nearly eliminated due to new chemical program.

o Slide



Kirby South Facility Performance

Water Treatment Area

New record run time for Evaporator 2 of 500 days

Continuing to optimize Evap design to further increase the run time

Evap TAs have been shortened due to new cleaning procedure

Waste stream pump installed to help handle waste water onsite

Pre-heater fouling has been greatly reduced due to the use of a new anti-scale

Trialing a new style cavern injection pump, to increase the runtime of these pumps

Canadian Natural
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Kirby South Facility Performance
Boilers

 No tubing failures or casing failures since August 2017

* Boilers 1 to 4 refractory were inspected during ABSA mandated inspections and all
were in good shape.

* All boilers have met nameplate capacity throughout 2018.

Canadian Natural
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Kirby South Facility Performance
Salt Caverns

- Salt caverns continue to manage evaporator blowdown solids

* Integrity test on Cavern 1 completed successfully

« Sonar Logging
— Sonar logging on Cavern 1 and 2 completed in September 2017

— Additional sonar log on C1 completed in July 2018

Slide
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Kirby South Facility Performance
Power Consumption

Month Total Power Consumption (kWh)
August-17 17,527,219
September-17 17,041,030
October-17 18,184,000
November-17 17,328,614
December-17 17,774,945
January-18 17,382,202
February-18 16,670,366
March-18 17,383,913
April-18 15,633,940
May-18 17,781,300
June-18 17,536,968
July-18 17,387,196

Canadian Natural
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Kirby South Facility Performance
Gas Usage

Gas Usage on a monthly basis

Total Purchased Total Gas Total Solution | Solution Gas Total Flare Total Gas

Gas Produced Gas to Flare Recovered Gas Vented

Month e3m3 e3m3 e3m3 % e3m3 e3m3
August-17 28,631 1,174 5.2 99.56 106 0
September-17 26,786 1,314 5.8 99.55 103 0
October-17 30,795 881 1.4 99.83 113 0
November-17 29,014 573 4.2 99.25 111 0
December-17 28,520 851 3.9 99.54 105 0
January-18 27,995 768 3.0 99.6 134 0
February-18 28,208 766 7.5 99.01 116 0
March-18 27,327 1,138 154 98.65 132 0
April-18 24,086 814 21.2 97.39 143 0
May-18 28,754 1,385 16.4 98.81 122 0
June-18 27,958 1,430 17.2 98.79 126 0
July-18 28,021 1,235 19.0 98.46 137 0
August-18 26,422 1,333 20.3 98.48 129 0

Recovering greater than 98% solution gas

Slide
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Kirby South — Greenhouse Gas Emissions

- Kirby South Greenhouse Gas Month 2017/2018
T (tCO2e)
Emissions
o September 58,540
—2017 emissions are actuals October 65,277
—2018 emissions are estimates November 60,734
= Will be verified Q1 2019 December 60,461
January 60,360
February 61,128
March 60,676
April 52,319
May 64,692
June 63,741
July 65,690
August 65,690
o Slide
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Kirby South Facility Performance
Emissions

* Kirby Sulphur Emissions
—No exceedance of the EPEA daily SO, emissions limit

—No exceedance of the AER D56 calendar quarterly sulphur limit of 1.00 t/d in
Q1 and Q2.

—Received 6 month temporary waiver until the end of Q4 2018 on the ID 2001-3
Sulphur recovery requirements.
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Kirby South Facility Performance
Sulphur Emissions

502 Emissions (t/d)

Kirby South SO2 Emissions
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Kirby South Facility Performance
Ambient Air Quality Results

« Air Quality monitoring trailers are scheduled to be deployed and in service from Sept
— Dec 2017 and Jan — Mar 2018. No continuous monitoring data from August 2016 to
August 2017

* There were no SO,, H,S, or NO, monthly readings above the Alberta Ambient Air
Quality Objective from August 2017 to August 2018

o Slide
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Measurement and Reporting

Summary

* MARP approved in October 2011. New updates has been added to the MARP document updated since last submission to AER in February 2017. See below:

— At Kirby South pads A-G, fluid rates are measured using a traditional test separator and single phase meters. At Kirby North and future Kirby South pads,
there is no test separator. Fluid rates are measured using a multiphase mass flow meter. The gas content is sufficiently low such that the water cut
(AGAR) probe remains accurate

— Flow measurement from the Oil Treatment Building Sump and Steam Gen Building Sump was modified, sump level and pump status is being utilized to
calculate sump volume.

— Meter added in the minimum return line to the Salt Caverns Pumps, to measure the flow and calculated the total flow injected into the caverns.

— Waste streams rerouted to Evaporator Disposal Tank (2-T-601) and injected into the caverns, meter was added to this stream to measure the flow and
calculated the total flow injected into the caverns.

» Methods for estimating well production and injection volumes:

— Produced emulsion from the scheme is commingled at the battery. Bitumen and water production from the battery will be prorated to each well using
monthly proration test data and proration factors

= Total Battery Oil (Water)/ Total Test Oil (Water) at Wells = Oil (Water) Proration Factor

= Qil (Water) Proration Factor * Each Well Test Oil (Water) Volume = QOil (Water) Allocated to Each Well
— Gas is allocated to each well using a Field GOR

= Total Solution Gas Produced + Total Co-injected Produced Gas/ Total Battery Oil = Gas Oil Ratio

= Gas Oil Ratio * Oil Allocated to Each Well = Gas Allocated to Each Well

— Injected steam volumes will be continuously measured at the wellhead and prorated to the total steam leaving the injection facility
* Test Durations
— Based on operating experience to date, well test duration has been optimized at 1 hour and each well is tested 3 to 4 times per day.

o Slide
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Future Plans — Surface
Kirby South Planned 2018 — 2019 Activities

*Central Plant

—Evaporator outages for maintenance and boiler outages for regulatory inspections
—Disposal filter optimization trial with permanent filter skids by the well heads

—Sales tank outage for internal inspections

*Pads

—A7 Injector drill planned

—Strategic drills on existing wells

Slide
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Kirby North Site Activities
Summary

* Central Plant
— All modules and vessels set in position
— Water Treating and Steam Generation buildings completed; Oil Treating building nearing completion
— On-site welding approx. 95% complete; cable pulling approx. 30% complete
— (5) boilers and glycol heater successfully hydrotested
— Main substation installation initiated; pipe insulation installation activities initiated
— North administration building retrofit completed and control room equipment installed
* Pads & Pipelines
— Pad modules fabrication and assembly initiated; first deliveries expected early October 2018
— First (2) pads drilling completed and completions work initiated
— Phase 1 above ground pipelines (to first (2) pads) installed and hydrotesting initiated

* First oil targeted Q4 2019

o Slide
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Kirby South Source and Disposal Well Map
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Kirby South Produced and Make-up Water Usage

Water Sources

Kirby South Average Daily Water Balance ° Salin e
14,
—Grand Rapids
Lo = TDS 4,700 ppm
oo _ = Make-up
g € —McMurray Fm
: g = TDS 13,700 ppm
2 o~ ; = Pressure balance and make-up
8 ¢ « Non-Saline
*% 8 _Grand Rapids
2000 = TDS 2,050 ppm
= Make-up
4]
%;‘}o o, o, S, O Mo, i, S O M i, o O P, i, o0 O P e, —Empress Fm

= TDS 592 ppm
= Utility and Make-up

L& %0

Canadian Natural
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Kirby South Make-up and Produced Water Usage

Non-saline Saline HSHERlne Produced . Actual Water Water
Month Make-Up Injection PW Recycled i . L.
Groundwater | Groundwater Water Disposal Disposal Limit
Percentage
m’ m> % m> m> % % %
Sep-17 9,286 32,084 22.4 472,796 27,745 94.1 5.4 11.4
Oct-17 87,502 13,075 87.0 466,562 31,181 93.3 LB 9.5
Nov-17 24,465 35,024 41.1 468,892 29,676 93.7 5.6 11.3
Dec-17 7,179 8,582 45.6 509,304 25,630 95.0 4.9 10.3
Jan-18 10,499 17,258 37.8 487,528 30,568 93.7 59 10.7
Feh-18 17,266 37,749 314 453,616 27,477 93.9 5.4 11.6
Mar-18 13,728 9,424 593 496,790 34,321 93.1 6.6 10.3
Apr-18 10,876 11,728 48.1 426,520 30,278 92.9 6.7 10.5
May-18 9,867 30,799 24.3 489,085 30,335 93.8 5.7 11.3
Jun-18 11,432 36,860 23.7 497,232 28,378 94.3 5.2 11.5
Jul-18 10,523 33,546 23.9 497,174 27,460 94.5 5.1 11.4
Aug-18 12,671 11,753 51.9 506,741 35,608 93.0 6.7 10.4
2017-2018 Totals 225,294 277,881 448 5,772,238 358,656 93.8 5.7 10.9
* Potable Water
— A total of 24,658 m?3 of water was used to supply Kirby South camp and office complex
(\ 100

Canadian Natural




Kirby South Source Wells - Saline

Well Name

Use

Unique Well Identifier

McMurray Source Wells

CNRL WSWO01 Kirby 14-30-73-7

Make-up Source (not used)

1F1/14-30-73-7W4M

CNRL WSW MCO01 Kirby 10-33-73-8

Make-up Source

1F1/10-33-73-8 W4M

CNRL WSW MCO02 Kirby 10-33-73-8

Make-up Source

1F2/10-33-73-8 W4M

Grand Rapids Source Well

CNRL WSW GRO01 Kirby 13-21-73-7

Make-up Source

1F3/13-21-073-07W4M

Canadian Natural
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Kirby South Source Wells — Non-Saline

Well Name

Use

Unique Well Identifier

GRAND RAPIDS Formation Source Well

CNRL WSWO02 Kirby 14-30-73-7

Make-up Source

1F2/14-30-73-8W4M

EMPRESS Formation Source Wells

CNRL WSW Kirby 13-21-73-7

Utility Source

1F2/13-21-73-07W4M

CNRL WSW EMPO03 12-21-73-7

Utility Source

1F1/12-21-73-07W4M

MURIEL LAKE Formation - Source Wells

CNRL WSW MLO3 Kirby 13-21-73-7

Domestic Source

1F4/13-21-73-7TW4M

ETHEL LAKE Formation - Source and Standby Wells

CNRL WSW ELO1 Kirby 16-29-73-7

Domestic Source

1F1/16-29-73-7TW4M

CNRL WSW ELO2 Kirby 16-29-73-7

Domestic Source

No UWI
No license required

Canadian Natural
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Kirby North Source and Disposal Well Map

1F3/11-2

1E4/44
41 1—Z£0

@ Disposal Well 2 23 24 19 20 21 22 zél\_
. e
@ Saline Source Well aQwa A7E.02\WA 4
© Non-Saline Source Well (Make-Up)
. . 15 14
@ Non-Saline Source Well (Domestic) b y v b " b
o Salt Cavern Disposal Well
g T TT 7 T8 9 10 1
X
G
4 © . 1F2/04-05 1F1/13-05 = .
3 2 4 3 20 )2/01—(")‘5 51F1 % f 2

24

21

074-09W4

20 7

23

102/8-22
21 2@ 23
074-10W4 @™
103/11-22
16 15 14

13
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Kirby North Water Usage — Cavern Wash Phase

Kirby North Average Daily Water Balance Water SOU rces
20,000 20,000 * Saline
18,000 18,000 —McMurray Fm
16,000 16,000 = TDS 13,500 ppm
14,000 14000 o —Clearwater
=
= 12,000 12000 ¢ = TDS 5,400 ppm
£ 10,000 10,000 i
= .
= ) -
2 5o o % * Non-Saline
S 6.000 600 3 —Empress Terrace Fm
4000 4000 g = Supplementing with Empress
’ e due to saline deliverability
0 . : : ; —t 0 = TDS 506 ppm
S Uy,  Ree M An. My Ay Yy A
%y, 7y %p‘?)oﬁ‘c‘?} Bz Bogg Pz P g R @z
m Average Daily Non-Saline Velume mAverage Daily Saline Volume BEAverage Daily Disposal Velumes
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Kirby North Water Usage

Saline Deliverability Issues

Month N;nl-salme Saline Volume | Injection » McMurray Aquifer deliverability issues
olme —limited to ~1,500 m3/d production
Sep-17 - - - » Limited deliverability of Clearwater
Oct-17 - - -
Nov-17 _ i ) source wells
Dec-17 : - - —~ 350 m3/d.
Jan-18 - - - . . .
T : : : - Supplementing with Non-Saline
Mar-18 0 4,592 897 Empress Terrace
Apr-18 0 61,163 47,565 - 3 : i
May-18 24,425 60,731 84,255 1’400 m*/d since mid May
Jun-18 43,124 56,066 57,361
Jul-18 43,152 44,311 86,731
Aug-18 38,970 28,513 69,066
2017-2018 Totals 149,671 255,376 385,875

* Potable Water
—A total of 11,827 m3 of groundwater was used to supply Kirby North camp and office complex

[ Q) 105
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Kirby North Source Wells - Saline

Well Name

Use

Unique Well Identifier

McMurray Source Wells

CNRL WSW MCMO01 KIRBY 11-28-74-9

Cavern Wash

1F3/11-28-074-09W4M

CNRL WSW MCMO02 KIRBY 11-28-74-9

Cavern Wash

1F4/11-28-074-09W4M

Clearwater Source Wells

CNRL WSW CW02 DEVENISH 4-5-75-8

Cavern Wash

1F1/13-05-075-08W4/00

CNRL WSW HZ CW06 DEVENISH 13-5-75-8

Cavern Wash

1F1/04-05-075-08W4/00

Canadian Natural
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Kirby North Source Wells — Non-Saline

Well Name

Use

Unique Well Identifier

EMPRESS TERRACE Formation - Source Wells

CNRL WSW EMP02 DEVENISH 4-5-75-8

Cavern Wash

1F2/04-05-075-08W4/00

CNRL OBS EMP01 DEVENISH 4-5-75-8

Not used

102/04-05-075-08W4/00

ETHEL LAKE Formation - Source Well

CNRL WSW QTO01 Kirby NW-31-74-8

Domestic Source

No UWI
No license required

BONNYVILLE Formation - Source and Standby Wells

CNRL WSW BNYO01 Kirby NW-26-74-9 Domestic Source No UWI
No license required
CNRL WSW BNY02 Kirby NW-26-74-9 Domestic Source No UWI

No license required

Canadian Natural
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Kirby McMurray Pressure Balance Scheme Update

McMurray Source, Disposal and Observation Well Map
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w‘g F o -
L E | 2 oy L e, P
75-10W4 n?am,;_ = n7<_imr&~"-
CGrby North %
: 4 S AT RARE 3
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= e
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Kirby McMurray Pressure Balance Scheme Update

« McMurray Fm Basal Aquifer pressures Kirby South 10-33 well area

3,000 12,000

10,000

T
3

2,000 &,000

1,500 6,000

Datum Pressure @ 176mAsL (kPa)

1,000 4,000
500 I . 2,000
0 - i -
S5ep-10 Sep-11 Aug-12 Aug-13 Sep-14 Sep-15 Aug-16 Aug-17
« 1&-25 OBE Preszure « 0528 OBE Pressure S9-34 0OBE Pressure

1528 0BS5S Pressure

Pumping Rate 10-33-73-08 — Disposal Rates 9 & 10-19-73-08

ProductionfDisposal Rates [m?/day)

. i /"— i i3 i)
d )
19 10-15‘7 1 22 23 24 19 20 n:_;d_
117.08S
.\3
L
’ /  10-33 wawrs -
/ 32
/ o
“§ T | '15-280B
.?%zu wowW | LK
19 WDW - | Kirby Sou
‘ E3-GBU 1 :

— Pressures in all observation
wells above the initial
pressures by ~ 250kPa

— Pressures slightly higher than
a year ago due to reduced
sourcing from 10-33 MCM
WSW'’s
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Kirby McMurray Pressure Balance Scheme Update

* McMurray Fm Basal Aquifer pressure near 10-17-74-8 disposal area

4,500

4,000

3,500

3,000

2,500

2,000

1,500

Pressure @ 176mASL (kPa)

1,000

500

0

Sep-11

9,000

. 8,000

— 7,000

- 6,000

5,000

4,000

3,000

2,000

M.,m »

Aug-12 Aug 13 Aug 14 Sep -15 Aug 16 Aug 17

4-30-74-8 OBS + 1-17-74-8 OBS ——Disposal Rate 10-17-74-08

Disposal Rate (m3/d)

— Pressure increased early on
during cavern washing

— Decreased to ~2,900kPa (4-30
OBS) and holding since 2014

— Approximately 300kPa above
original static pressure
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Kirby McMurray Pressure Balance Scheme Update

« McMurray Fm Basal Aquifer pressures Kirby North

3,000 12,000
1434 od s‘.“zf‘f:' \’U
2,500 10,000 L .
_ 8,26 054 N Bz T P |
1 el
= w ?"E “:f.ivﬂ i e 1017 Wp
o 2,000 - g000 E ;
- 2 e ol h-17.0efe) |
@ < ;
% 5
$ 1,500 6,000 E
- = .
® 3 - Cavern washing began
5 oo - March 2018
a » r 5]
£ M &  — Pressures decreased 500 to
(=]
o [ 600 kPa near the 11-28
A WSW’s.
0 0 — Pressures slightly increasing
Sep-17 Nov-17 Jan-18 Mar-18 May-18 Jul-18 at 8-26 OBS near 8-22

WDW.

+ 12-34-740%8 0BS & 7-29-74-09 OBS e B-26-74-10 OBS=——Pumping Rate 11-28-74-09 —— Digposal Rate B-22-74-10
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Kirby McMurray Pressure Balance Scheme Update

* Chemistry analysis
— All saline water source wells (annually)

1F1/10-33-073-08W4 1F3/13-21-73-07W4 1F3/11-28-074-09W4 1F4/11-28-074-09W4 1F1/13-05-075-08W4

(McMurray) (Grand Rapids) (McMurray) (McMurray) (Clearwater)
Kirby South Kirby South Kirby North Kirby North Kirby North
Date February 10, 2018 December 5, 2017 January 30, 2018 February 4, 2018 January 6, 2018
Total 13,700 mg/L 4,700 mg/L 12,700 mg/L 12,300 mg/L 5,400 mg/L
Dissolved

Solids

—McMurray Observation wells (every five years)

100/15-28-073-08W4 100/01-17-074-08W4 100/08-26-074-10W4 100/07-29-074-09W4
Kirby South Kirby South Kirby North Kirby North

Date March 10, 2014 March 16, 2014 January 1, 2018

Total 16,800 mg/L 12,500 mg/L 10,900 mg/L
Dissolved
Solids

1F1/04-05-075-08W4
(Clearwater)
Kirby North

October 2018

TBD

January 18, 2018

13,000 mg/L

L&
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Kirby South Pressure Balance Groundwater Flow Model

* The McMurray pressure balance numerical model was updated in November, 2017 and
results were presented to AER in December, 2017
» Data used to update the numerical model
—Model updated with production and disposal volumes up to September 30, 2017

—History match conducted using pressure data from observation wells up to September
30, 2017

 History match exercise validated the existing model — no geology or boundary condition
changes were needed.

Canadian Natural
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Kirby South Disposal Wells

Well Name

Use

Unique Well Identifier

McMurray Disposal Wells

RAX Kirby 9-34-73-8

Disposal (used periodically)

100/09-34-073-08W4M

CNRL WDWO01 Kirby 8-17-74-8 Disposal 100/08-17-074-08W4M
CNRL WDWO02 Kirby 10-17-74-8 Disposal 102/10-17-074-08W4M
CNRL WDWO03 Kirby 15-17-74-8 Disposal 100/15-17-074-08W4M
CNRL WDW HZ MCMO05 Kirby 13-20-73-8 Disposal 100/13-20-073-08W4M
CNRL WDW MCMO6 Kirby 9-19-73-8 Disposal 100/09-19-073-08W4M

Salt Cavern Wells

CNRL CAVERN VERT KIRBY 13-21-73-7

Prairie Evaporate

100/13-21-073-07W4M

CNRL CAVERN DD KIRBY 4-28-73-7

Lotsberg

100/04-28-073-07W4M

L&
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Kirby South Disposal

8-17 Pressure, Rate & Temperature

10-17 Pressure, Rate & Temperature

15-17 Pressure, Rate & Temperature
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(\ Gradual injectivity decline visible. Occasional acid jobs used to deal with the problem
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Kirby South Facility Performance
Salt Caverns

- Salt caverns continue to manage evaporator blowdown solids
« Caverns are operated in series to maximize solids retention
— 100/13-21 volume (as for July 2018) 121,820m3
— 100/04-28 (as for October 2017) 115,374m3
* Periodically cavern in series order is changed
« 2017/2018 Sonar Logging
—100/13-21 last completed on September 2017 and July 2018

—100/04-28 last completed on October 2017, another sonar logging scheduled October
2018

o Slide
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Kirby South Facility Performance

Salt Caverns

100/13-21-073-07W4M (P.E. Cavern) 100/04-28-073-07W4M (Lotsberg Cavern)
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Kirby North Disposal Wells

Well Name Use Unique Well Identifier
McMurray Disposal Wells
CNRL WDW HZ MCMO03 KIRBY 8-22-74-10 Disposal 102/08-22-074-10W4M
CNRL WDW MCMO04 KIRBY 1-22-74-10 Disposal 103/01-22-074-10W4M

Salt Cavern Wells

CNRL CAVERN DD DEVENISH 1-6-75-8

Prairie Evaporate

100/01-06-075-08W4M

CNRL CAVERN VERT DEVENISH 1-6-75-8

Lotsberg

102/01-06-075-08W4M

Canadian Natural
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Kirby

North Disposal

8-22 Pressure, Rate & Temperature 1-22 Pressure, Rate & Temperature
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Cavern wash started March 27, 2018. Gradual disposal reservoir pressuring up observed.

119



Kirby North Facility Performance
Salt Caverns

- Salt caverns wash started May 27, 2018
» Caverns are operated in parallel
— 100/01-06 volume (as for July 2018) 13,050m3
— 102/01-06 volume (as for July 2018) 14,883m3
- 2017 Sonar Logging
—100/01-06 last completed on July 2018, another sonar logging scheduled December 2018
—102/01-06 last completed on July 2018, another sonar logging scheduled December 2018

o Slide
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Kirby North Facility Performance

Salt Caverns

100/01-06-075-08W4M (P.E. Cavern) 102/01-06-075-08W4M (Lotsberg Cavern)
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Kirby South Waste Disposal
January through August 2018

Top 10 Waste Streams (Kgs)
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Kirby North Waste Disposal
January through August 2018

Top 10 Waste Streams (Kgs)
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Environmental Summary
Monitoring Programs

« Wildlife Mitigation Plan and Monitoring Program

—Monitoring mitigation efficacy (above ground pipelines, barriers to wildlife movement,
effects of human presence)

—27 remote cameras deployed throughout the project

» 13 species detected, including three provincially sensitive species and one federally threatened species (woodland
caribou)

» Frequent caribou sightings near Kirby South Plant reported by onsite staff

—23 camera stations monitoring linear deactivation (initiated in Feb 2015)
= 10 mammal species recorded

= Noted correlation between low carnivore detections along treated lines

—22 species of concern (17 bird species, 5 mammals) observed in the Kirby Project area
in 2015

—Second comprehensive wildlife report to be submitted May 2020

o Slide
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Environmental Summary
Monitoring Programs

* Wetland and Waterbody Monitoring Program
—Two monitoring stations showed water level response is sensitive to
discharges of industrial waste water from nearby pads or the Kirby South CPF.
—Culvert audit completed in 2018.
= Mitigation work scheduled for late September
= Mitigation measures to be applied to most problematic culverts following the surveys.

= Additional mitigation measures being applied throughout the year to meet target of repairing all
damaged culverts within one year from time of assessment.

—Bathymetry survey scheduled for Edwards Lake in October 2018

o Slide
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Environmental Summary
Monitoring Programs

* Groundwater Monitoring Program
—Well pad monitoring program to monitor potential effect of steam injection on mineral solubility
and mobilization of trace elements
= 1 shallow monitoring well on each Pad B, Pad D, Pad F, 3 deep monitoring wells on Pad F
» No impacts to groundwater quality identified

—Sub-regional groundwater monitoring program focusing on deeper, Quaternary- and Tertiary-
aged aquifers.

= Groundwater quality and quantity have not been impacted by project related activities

—Central Plant monitoring program monitors groundwater conditions within shallow sediments
= 20 groundwater monitoring wells at CPF
» Increase in chloride concentration in monitoring well P12-06.
= Continued monitoring to evaluate Cl concentration trends
—Kirby North groundwater monitoring program baseline sampling ongoing
= 24 groundwater monitoring wells at CPF
= 3 groundwater monitoring wells on pads KNO1, KNO2 and KNOS

o Slide
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Environmental Summary
Monitoring Programs

* Air Monitoring
—Source Monitoring
= Two RATAs scheduled in Q4 2018
= CEMS at steam generator measures SO, and NO,
» Two cylinder gas audits are scheduled in Q4 2018
= One manual stack survey conducted on Generator 5 in 2018

= No significant trends in emissions data

—Ambient Air Monitoring
» Continuous ambient air monitoring station located 0.7 km from Kirby South CPF on G-Pad
» Five passive monitoring stations located around the plant site
= All passive exposure monitoring results for SO,, H,S, NO, and O were low for the monitoring period

= AQM trailer to be installed for Kirby North CPF in October 2018

= Four passive monitoring stations installed at Kirby North in 2018
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Environmental Summary
Reclamation Activities

* Reclamation Activities
—Re-vegetation Program consisted of reforesting 6 ha in spring 2018
—Reclamation certificate application submitted for SML100131

* Reclamation Monitoring

—QObjectives are to ensure:
» land is reclaimed to an equivalent land capability
= appropriate replacement of all salvaged topsoil on re-contoured areas
= sustainable, diverse vegetation growth on all disturbed areas
= pre-disturbance wildlife carrying capacities are obtained

—Regular site monitoring throughout reclaimed areas within the Project Area
* Reporting

—2017 Annual C&R Report was submitted on April 30, 2018

—PLRCP due to AER October 31, 2018

o Slide
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Environmental Summary
Provincial/Federal Programs

* Lower Athabasca Regional Plan (LARP)

— Participation in the South Athabasca Oil Sands (SAOS) area for Groundwater Management

* Provincial and Federal Woodland Caribou Recovery Policies

—Participating in GOA processes to develop and implement range-level caribou recovery plans and
province-wide action plan (CAPP).

— Participating in caribou research (COSIA, RICC, FLMF)

—Engaging with the GOA and Government of Canada to understand opportunities for knowledge
transfer and to address data gaps (COSIA and CAPP).

* Alberta Wetland Policy

— Participating in discussions with AEP and the AER regarding implementation of the policy in the
Green Area of Alberta (CAPP)

* Alberta’s Climate Leadership Plan (CLP)

—Working with AER and GOA on development of various aspects of the CLP including the oil sands
emission limit and performance standards

o Slide
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Approvals
Commercial Oil Sands Scheme

Commercial Oil Sands Scheme

114758 August 2017 Kirby North KNO5b

11475T September 2017 Kirby South G Pad Step Outs

11475U November 2017 Kirby South 10/11

11475U November 2017 Kirby South A Pad Infill and NCG Co-Injection

11475V January 2018 Kirby South 20-26

11475V January 2018 D17 Alternate Well Testing

11475W February 2018 Basal McMurray Observation Well Amendment

11475X June 2018 Kirby North Phase 1 Observation Well

11475Y July 2018 Sulphur Management

114752 August 2018 Kirby South G Pad Infills

114757 August 2018 Basal McMurray Observation Well Amendment

11475AA September 2018 Basal McMurray Observation Well Amendment

o Slide
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Approvals
EPEA and Water Act

Environmental Protection and Enhancement Act

237382-00-00 April 2011 Approval of Kirby In Situ Oil Sands Project
237382-00-01 July 2014 Approval of Kirby In Situ Oil Sands Expansion Project
237382-00-02 February 2015 Amend Kirby South steam generator NOx limit to include efficiency
credit
237382-00-03 February 2017 Kirby South Daily Sulphur Dioxide Limit
00334375-00-00 August 2013 Groundwater diversion license, Empress Unit 1 and Grand Rapids
(Kirby South) Formation
00334375-01-00 August 2015 Renewal of Groundwater diversion license
(Kirby South)
00334375-01-01 March 2017 Amendment to include drilling, construction, ice-roads and dust control
(Kirby South)
00288494-00-00 April 2011 Groundwater diversion license, Ethel Lake Formation
(Kirby South)
00327156-00-00 August 2013 Industrial surface runoff diversion license
(Kirby South)
00303825-00-00 July 2014 Preliminary Certificate groundwater diversion, Empress Terrace
(Kirby North) Formation
In Compliance Slide
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Approvals

EPEA and Water Act

Water Act

00303820-00-00
(Kirby North)

00297299-00-00
(Kirby South)

00297299-00-01
(Kirby South)

00390209-00-00
(Kirby North)

00391822-00-00
(Kirby North)

September 2014

December 2011

November 2014

May 2017

May 2017

Industrial surface runoff diversion license

Groundwater diversion license, Muriel Lake Formation

Amendment to decrease allocation

Groundwater diversion license, Bonnyville Formation

Groundwater diversion license, Ethel Lake Formation

In Compliance
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Approvals

Disposal
11716 November 2011 Kirby South Cavern Solution Mining
11716A July 2013 Class 1b Cavern Disposal
* Prairie Evaporites formation through well 00/13-21-073-07W4
* Lotsberg formation through well 00/04-28-073-07\W4
11716B June 2015 Modify testing requirements. Approval modified to reference CSA Z341.4
12465A November 2015 Kirby North Cavern Solution Mining
In Compliance
o Slide
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Approvals

Disposal
Class Ib Disposal
11761 December 2011 Class Ib Disposal
+ 00/08-17-74-08W4
02/10-17-74-08W4
*  00/15-17-74-08W4
11761A April 2013 Modify pH requirements
11761B March 2014 Amend MWHIP
11761C May 2015 Additional Kirby South disposal well
* 100/13-21-73-08W4
Additional Kirby North disposal well
+ 02/08-22-74-10W4
11761D July 2016 Conversion of existing observation well to disposal well
+ 100/09-19-73-8W4
11761E May 2018 Additional Kirby North disposal well
« 03/01-22-74-10W4
In Compliance
o Slide
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Approvals
Disposal (continued)

Class Il Disposal

9113 June 2002 Class Il Disposal
+ 00/08-22-074-10W4/0

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

9594 September 2003 Transferred to Canadian Natural from Rio Alto Exploration
9594A December 2011 Approval of Kirby In Situ Oil Sands Project
9594B May 2014 Approval of Kirby In Situ Oil Sands Expansion Project

In Compliance

o Slide
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Approvals
Facility License

Facility License

F42290 October 2010 Kirby South Phase 1 Central Processing Facility

F42290 July 2013 Amended for KS1 CPF to reflect stream day rates and number of compressors
amended and pumps

F44051 July 2014 Kirby North Phase 1 Central Processing Facility

In Compliance

o Slide
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Compliance
Summary

* Reportable Spills

—No reportable spills between August 2017 and August 2018
- EPEA Contraventions

—No EPEA contraventions between August 2017 and August 2018
« Water Act

—Water Act License No. 00327156: Failure to record water retention pond pump off volumes for the
month of June at the Kirby South CPF.

—Two reportable Water Act contraventions on June 27, 2018 and July 31, 2018 due to lost datalogger
data and missed WUR reporting deadline on one well due to field issues
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