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3.1.1 SUBSURFACE ISSUES RELATED TO RESOURCE EVALUATION AND
RECOVERY N |




Project Background

Brion Energy Corporation (“Brion”)
owns and operates the MacKay River
Commercial Project (“MRCP”)

The MRCP is a bitumen recovery
project located within the Regional
Municipality of Wood Buffalo
(“RMWB”) in northeast Alberta;
approximately 30 km northwest of
Fort McMurray

The MRCP utilizes steam-assisted
gravity drainage (SAGD) technology

MRCP is planned for phased
development to peak capacity of ~ P
150,000bbl/d bitumen et

Lagend

MRCP Lsass Area Boundary  [__]
MRCP Development Area

MRCP Projct Area Bourdary ||
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3.1.1.1

MRCP Phase 1 Overview

* Phase 1 has a bitumen capacity
of 35,000 bpd

e Construction is complete and
steaming began in December,
2016.

e The Phase 1 development area

(DA) includes:

8 SAGD surface well pads and
associated subsurface drainage
patterns

- 42 SAGD Horizontal well pairs

- 850m long horizontals

- 125m well spacing

- The Central Processing Facility
(“CPF”)

- Water source wells and
associated pipelines

- Observation wells

- Borrow areas

- Access roads

- Camps
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Summary of Activities

Activities since last Progress Report in Nov. 2013:

Finished drilling and completion of all 42 wellpairs for Phase 1 in 2014
Pad Al Deferred — 4 wellpairs not drilled and pad facility not installed
Observation well network installed 45 wells

Phase 1 facility and infrastructure construction completed in 2016
Commissioning and start-up of Phase 1 in 2016 and early 2017

First steam to well pairs started in December 2016

40 well pairs are in circulation by end of reporting period March 2017

2 well pairs delayed for start-up for FUSE™ (Fast and Uniform SAGD

Start-up Enhancement) Dilation test
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Scheme Approval Area Overview: Pre-2013

| |
| , |
{%} . | ﬁ e Pre-2013 Delineation:

| zos20menation et 1) * Total wells in Project Area (PA)

-

, . H /" \\\\\Q :\. ' - 106 wells

s e > l_ — 47 cored wells
o 2 \’%ﬁ

— 1 caprock core

e Total wells in Initial Development Area (IDA)

z  \
\\\-- - 48 wells

\/w X \
RN : - 19 cored wells
¢ N o
‘.{‘i\\. " - 1 caprock core
A4 \ * Specialty Logs in PA
e - 17 resistivity image logs
— 12 dipole sonic logs
5 — 5 formation pressure test logs
L * Seismic:
o - 47.6 km of 2D seismic within PA
7 kg Aot - 5.1 km2 3D seismic over Phase 1 IDA in
= ® Pre ogged Wells
% Project Area [ ] Ere igi tozzeg \gcli)red Wells 3 Bkm 2009
ase @ 2012 Observation Wells -:'—“ . i
=, e TR g e ' - 31.5km2 3D seismic in 2013
2009 3D Seismic area ) Caprock Well
2-D Seismic Lines X 2013 3D Seismic area
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Scheme Approval Area Overview: Current

BRION MACKAY RIVER PROJECT BRION MacKay River
' J  E— | MRCP Project Area MRCP Phase 1 IDA
A
_ = I N Total |Cored | Speciality |Petrographically | Total |Cored |Speciality | Petrographically
~ | 1 _.J_ ...... 5 | | Wells | Wells | Logged Analysed Wells | Wells | Logged Analysed
~J o i
]H.,’-”"JE) 2013 & Prior | 206 | 119 55 17 76 | 33 17 11
_‘,,-—_""C_\,\"'\ ’ | ‘ 2014 -2017 68 | 64 58 18 33 | 29 28 15
' TOTAL 274 | 183 113 35 109 | 62 45 26

274 total vertical wells in PA

e 109 total vertical wells in MRCP IDA

e 42 horizontal well pairs in MRCP IDA

e 68 vertical wells drilled in PA since
Brion Nov 2013 Annual Performance
Presentation

e 33 vertical wells drilled in MRCP IDA
since Brion Nov 2013 Annual
Performance Presentation

LEGEND | @ 2008 BRION CORED | Yl L.t b e
[7 s s 0 Lt 2009 BRION CORED W 2008 BRION NON-CORED L ————
O wemo C wecimmast (outas || o 040 BRION CORED 2009 BRION NON-CORED i
T, e e 1 % SoGss st | A SOTA || 2013 BRION CORED 2012 BRION NON-GORED
T A s - A B 14 BRION CORE! 2013 BRION NON-CORED ®
L - : 2::15 BRION coagg W 2014 BRION NON-CORED Mup
s 2016 BRION CORED 2016 BRION NON-CORED BRION
8 s T | ® 2017 BRION CORED | T T ——" Tdenthad
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MRCP1 New Wells — Vertical & SAGD

DRILLED DELINEATION WELLS (CORED AND NON-CORED) BRION MacKay River

ﬂ : MRCP Phase 1 IDA
b /ﬁ Total |Cored | Speciality | Petrographically
Wells | Wells | Logged Analysed

° 2008 | 7 2 0 1
2009 | 23 | 17 11 5
2010 | 1 1 1 0
2011 O 0 o} 0
2012 | 16 0 0 0
2013 | 29 | 13 5 5
2014 | 6 4 2 3
2015 | 19 | 19 18 12
2016 | 7 5 7 0
2017 | 1 0
TOTAL| 109 | 62 45 26

e 109 vertical wells in MRCP IDA

e 42 horizontal well pairs in MRCP IDA

3
\.\ ’ “ " 33 vertical wells drilled in MRCP IDA
~ since Brion Nov 2013 Annual
" / Performance Presentation

2009 BRION CORED W 2008 BRION NON-CORED

® 2010 BRION CORED 2009 BRION NON-CORED
2013 BRION CORED 2012 BRION NON-CORED

® 2014 BRION CORED 2013 BRION NON-CORED

s ® 2015 BRION CORED M 2014 BRION NON-CORED
2016 BRION CORED 2016 BRION NON-CORED

@ 2017 BRION CORED

AER Performance Presentation (2017)




3.1.1.2c

MacKay River Stratigraphy
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15-70% Vsh

0 rval

Pay Facies:

Brion Oil Sands Pay Facies

MRCP Upper McMurray Facies

15-40% Vsh
over 50cm interval

e Includes Facies F9, F10, F11, F12
e Typically >30% Porosity

* Weight percent bitumen >8%

* Permeability ~0.9-2.7 Darcy’s

<15% Vsh
over 50cm interval

F10: Ripple Cross-Laminated
to Cross-Bedded Sands

<5% Vsh
over 50cm interval

<5% Vsh
over 50cm interval

F12: Bioturbated Hummocky
Cross-Stratified Sands
(Lam-Scram)

5-15% Vsh
over 50cm interval

>15% Vsh
over 50cm interval

PAY FACIES
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Bitumen Net Pay Map — Project Area

BRION MACKAY RIVER PROJECT AREA NET PAY

Ho | W
;. LF,L | i ‘ e Pay color fill cut-off at 210m
~ ANfea | L
| |l
[ e Thickness ranges from 10-25m in the
w J' IDA
. I~
[ 9 B
INBEERET * Upper McMurray reservoir shows
| :'___ g strong NW-SE trend
|
L] e |DA lies 2km South of AER Oil Sands
; Shallow Thermal Area
|
Nn!Pay[mlm _|__ IR
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3.1.1.2b

Bitumen Net Pay Map — Development Area

BRION MACKAY RIVER PHASE 1 IDA NET PAY

.

e Pay color fill cut-off at 210m

e Thickness ranges from 10-25m in the
IDA

e Upper McMurray reservoir shows
strong NW-SE trend

e Central processing facility located
Southwest of development area

e Majority of 8 drainage boxes are in
>20m bitumen pay

¥ waon vy & Loz

Map
& e Contour Interval = 5m g, e BRiON
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3.1.1.2b

Base of Pay Structure Map

BRION MACKAY RIVER BASE OF PAY (within GEOMODEL)

A

e Base of pay is reasonably flat across
existing 8 drainage boxes

L * Base of pay elevation rises on
Southwest side of IDA

]
-
P e

Ay

éé;:( T

DV

i
1
|

=
2

wLool |
j | BRI
a
.

s

§ s e Contour Interval = 1m e BRION

Pt energy
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Top of Pay Structure Map

BRION MACKAY RIVER TOP OF PAY (within GEOMODEL)

S | N| - Top of Pay is relatively consistent over
" en e WY the 8 drainage boxes in the IDA
el s TA~TH  The Top of Pay fluctuates only ~6m
e Yy | e between 308-314m SS across the
entire IDA
" "’ . ::.‘ /. \ oA .
R L
> )'/" ) ..I;-'. ¥
/ H@ee
/ . o "
Contour Interval = 1m ,M,~ gRiON
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Geologic and Reservoir Properties — OBIP
FOR OPERATING AREA

Average

Drainage Bitumen . EStiIT‘ated

e Box Area Average | Average | Average | Average Pay Estimated RF | Drainage

Drainage Box s Thickness | Drainage Box OBIP (10°bbl) Box RBIP

(m?) (m) (10° bbl)*
e s 698,200  0.83 0.34 2.7 1.1 213 26.4 54 143
B 562,600 0.8 0.34 2.7 11 226 218 57 12.4
4 418,700  0.85 0.34 2.6 1 21.9 16.7 63 105
B 560,100  0.77 0.33 2.6 1 20.8 18.6 54 10.1
B 674,700  0.76 0.33 2.2 0.9 20.8 221 53 117
B - 675400  0.82 0.34 2.6 1 22 26.1 62 16.2
B 594,300  0.77 0.34 2.6 1 20.4 20 48 9.6
Al 5 562,300  0.75 0.34 2.5 0.9 20.5 18.5 57 10.5
Total 42 4746300 0.79 0.34 2.6 1 21.3 170.2 56 11.9

OBIP = Original Bitumen In-Place and measured in 10°m?3 units and converted
to 10° barrels using conversion factor of 6.2898

NRV = Net Rock Volume in 10°m3derived from deterministic mapping of
SAGDable
net pay, or from geomodel calculations

SO = Average bitumen saturation from the SAGD exploitable reservoir interval
generated from 1-SWT (in fractions)

PORT = Average porosity from the SAGD exploitable reservoir interval
generated from PORT (in fractions)

OBIP = (NRV x PORT x SO)
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Geologic and Reservoir Properties — OBIP

Parameters Operating Area Project Area
Top of Reservoir Depth (MTVD) 176 175
Top of Reservoir Depth (TVD masl) 315 311
Base of Reservoir Depth (mTVD) 197 193
Base of Reservoir Depth (TVD masl) 294 293
Net Pay Thickness (m) 21.3 12.8
Porosity (frac) 0.34 0.33
Bitumen Saturation (frac) 0.79 0.75
OBIP (10° bbl) 170.2 2890.8
OBIP (10°m") 27.1 459.6

Initial Pressure (kPaa)

220 (top) — 400 (bottom)

220 (top) — 400 (bottom)*

Original Reservoir Temperature (°C)

6

6*

* Extrapolated from operating area
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3.1.1.2g

Structural Cross-Section across MRCP

e Good reservoir quality with continuity along Initial Development Area
e Minor structural variation at base of pay

e Thick and laterally continuous caprock with consistent lithology

A 1.1km 0.6 km 1.7 km 1.1 km 1.1k 8 ki . A’
W400 [SSTVD] | 1m42309014wqm133m1 E szwumuwmtssml oy 2 O‘IW‘I?'DQGH\'\:‘D?}?‘;?.W]W“ L 01M1&1m14wm|sswn] L1 E flm@?nﬂmawmtsswm 11 5‘;?1Mmlu:'el:'aaomo\m:ml‘.’ysT\f.l:u SE
ol o= _om gl . _?___:og_ 8 v- :T« D|: p\ac manl lo s oo §:a e g :__g-____ oo o} §;n i e b s o §n| e otnlae moq
? ¢ | Y
i : i 3 1 : BT
Lol g 1R 1Ml ‘8 L il
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IS S | gl <135 el
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= 3 i 1 P
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L @ I}
g £ [t sl d
L < T R
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NW-SE Structural Cross-Section: _ e

]
- /': —
. S
Drainage boxes: AF, AC, AA, AB N
A D N
_+ . e m
x_\\*‘: ; Ir:g,
e (Clean and consistent reservoir thickness over the 4 drainage boxes / ~ S
/’) : + '..‘ % ’I!I : 1 +
e Bitumen thickness ranges from 15 to 20+m SRR W !
\.,___ . \\4-\ + . “.. 5 i oy
——— \ B+ =,
““\._x_\ '\:\ : A
* Producer wells placed 1m from base of pay : NN -
:&/ T \ i '5.:\\ . \t\\
e Injector wells placed 5m above producer L L LN L A
.‘. |I I\I Q.ll\

-

L I

21

e

Ly

. %
Wabiskaw {

=3

a4
ER
Wabiskaw Shale ]

Upper McMurrayE—f
2
L]

[
&
™

Devoniang
™

=
@
o

mSS

Drainage box AF | Drainage box AC | Drainage box AA Drainage box AB

Injectors in Red
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NW-SE Structural Cross-Section:
Drainage boxes: AB, AD, AE, AH

e C(Clean and consistent reservoir thickness over the 4 drainage boxes

e Bitumen thickness ranges from 15 to 20+m

* Producer wells placed 1m from base of pay

* Injector wells placed 5m above producer

3.1.1.2g

336
alaad

328
AR

Wabiskaw
Wabiskaw Shale 5_

Upper McMurray -

312
Al

296
ialaas

Devonian | %

288

280
FPIRPERAT

“oze 928 96e

Zie

@8z 962

ogZ

mss | Drainage box AB

Injectors in Red

Producers in Green

Drainage box AD

Drainage box AE
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W-E Structural Cross-Section:
Drainage boxes: AB, Al

e Bitumen thickness ranges from 10 to 20+m
* Producer wells placed 1m from base of pay

* Injector wells placed 5m above producer

3.1.1.2¢g

Wabiskaw
Wabiskaw Shale §
Upper McMurray - _
Devonianw_.i =
mSS . 0
Drainage box AB Drainage box AJ
Injectors in Red
; AER Por . - 22 BRION
Producers in Green erformance Presentation (2017) : _



MRCP Seismic

BRION MACKAY RIVER SEISMIC COVERAGE

\/">
P

ELINE FOR 40 {2018) |

0 290 800 TR0
-

==
138000

ap
e Bors-
e S

. erion
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Coverage Across MRCP includes:

e ~96 km of 2D

e ~58.4km?of 3D

e ~3.9 km? of 3D baseline for 4D

3D acquired in MRCP to help:

* Assess Caprock

e Plan/drill horizontal well trajectories
e Assess McMurray reservoir

4D seismic survey may be acquired at MRCP in
2018

e  Will monitor steam chamber growth in IDA
e 3D baseline for 4D was shot in 2016




Special Core Analysis — Petrographic Analysis

DRILLED DELINEATION WELLS (CORED AND PETROGRAPHICALLY ANALYSED)

[ /U

Brion Energy has conducted a

R .

| A combination of different studies

on 26 cored wells in the Initial
. Development Area.

e Studies done on highlighted wells
= include:

- CTScan-1

- XRF-2

- SEM-17

- XRD - 26

- Thin sections - 24

- @Grain size analysis - 24
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Reservoir Pressure Update

Initial Upper McMurray Reservoir
Pressure:

— Prior to 2015, pressure data
collected indicated an initial
reservoir pressure of 1,100 kPaa 3300

— In 2015-2017, further evaluation L .
of additional data sources 3200 .
provided clarification of pressure
regime in MRCP d o

: o 3100
* Baseline pressure measurements E

were collected from FMT logs and
observation wells g 3000

OWRIK Gas

— McMurray Formation is at low
pressure:

* Initial pressure of 200 kPaa at the
top of reservoir

e |nitial pressure of 400 kPaa at the 2800 ) . !
base of reservoir 0 200 4c0 600 80C 100 1200 1400
— All data shows a good seal at top: Fresmis. kFaa.

e Pressure of 1,000 kPaa in Wabiskaw
sand above reservoir indicates
competent isolation

8Top 0w

O'Top LeanZone
-290.0

OBitmen Tone

@Producer Lew]

N Hydraulic Gradient

@B asal Lean Zone
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Characterization of Caprock

DRILLED DELINEATION WELLS (CORED AND FORMATION IMAGE LOGGED)

™ 5 = \ | | Brion has collected the following

" dataset for caprock characterization
from delineation and coreholes within
the IDA:

From 2008 to 2013
* Formation Image logs for 5 wells

e Cored 33 wells

e 1 Caprock core

From 2014 to 2017
* Formation Image logs for 27 wells

e Cored 29 wells
e 3 Caprock cores

€ s s sy & BRION CORED WELL: 5 Map H
By e e omusssswnis | g BRION NON-CORED WELLS e BRION
. :f;g AL 40,1010 s || W BRION FORMATION IMAGE LOGGED WELLS| U ooy it I
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MRCP Geomechanics: Mini-frac tests

Mini-frac tests were conducted between 2009-2016
The results are in agreement with local and regional trends

The average caprock fracture gradient measured for the MRCP region within the
argillaceous Clearwater is 21.5 kPa/m

Approved maximum operating pressure (MOP):

— Based on the methodology detailed in Application 1635432

— MOP of 2,300 kPaa calculated from base of Clearwater caprock in Phase 1 area of 156 mTVD and a
gradient of 14.7 kPa/m

— Represents a conservative safety factor of 68% below the caprock fracture closure gradient

Year Fracture Gradient
(kPa/m)

McMurray Oil

100/04-23-90-14W4M 2009 16.7
Sand
1AA/06-07-90-13W4M 2009 ~ Clearwater 21.5
Caprock
McMurray Oil
sand 14.9
1AA/14-28-90-14W4M 2013 Clearwater 20.6
Caprock
Wabiskaw shale 21.3
McMurray Oil
sand 16.9
I
100/03-14-090-15W4 2016 Clearwater 223
Caprock
Wabiskaw shale 18.8
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MRCP Geomechanics

Caprock integrity testing and geomechanical

— Caprock core testing were done in well 1AA/06-07-090-13W4: tri-axial laboratory testing, and X-ray
diffraction analysis.

— Field measured in-situ stress conditions and fracture criteria were also inputs to the geomechanical
model, minifrac: 1AA/06-07-090-13W4 / 100/04-23-90-14W4M

— Geomechanical simulations using ABAQUS, a commercial finite element stress analysis software, ran
by BitCan were conducted to provide confirmation that SAGD operations at MRCP will not pose any
risk to the caprock integrity.

Update from 2013 reporting period:

— Brion has collected new minifrac data between 2013-2016 that is consistent with previous results, i.e.,
there is no change in the geomechanical interpretation.
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Caprock Monitoring

BRION MACKAY RIVER VERTICAL WELLS

e Monitoring caprock pressure and
temperature in 9 vertical wells

e Electromagnetic Resonating Element
(ERE) gauges for pressure and
temperature on exterior of production
casing or interior with perforation.

e Wabiskaw Sand Monitoring:
Y A | — 2 vertical wells drilled to base Wabiskaw
o o W ANY , (isolated from McMurray reservoir):
' QM NG | 102/16-14-090-14W4/00 and 108/05-23-

N 090-14W4/00
N MRS g — Equipped with interior

N L . * pressure/temperature ERE

: ol B | e Caprock Monitoring — Wabiskaw and

/ i oy ‘ y Clearwater:
P ® A | / — 7 vertical wells drilled to Devonian:
N 100/16-14-090-14W4/0, 111/13-12-090-

.A”' 1> * 14W4/0, 1AB/14-22-090-14W4/0,

{ % 102/01-12-090-14W4/0, 100/09-14-090-

i 14W4/00, 100/11-12-090-14W4/00 and

102/04-13-090-14WA.

\\\ - L] | .
\\_ / W . — Pressure and temperature in one to four

\74__‘ . layers within the caprock intervals on the

——— — WETTLC exterior of production casing.

Y wom— © BRION P/T WELLS DVN
O pmme e . [OBRION PIT SHORT WELLS WBK o .
TR BRION

Y i s @ BRION VERTICAL WELLS it
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Pressure (kPag)

Caprock Monitoring — Pressure and Temperature

Caprock Observation Wells

o | ] * Caprock average pressures and
s [ temperatures:
o TN M 1] - Pressure 938-1,130 kPag
| qesome | |77 — _ Temperature 5-6 °C
— No changes seen after steaming
started

e Caprock observation well data
pressure and temperature is
reviewed bi-weekly.
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MRCP Wellpair Layout

BRION MACKAY RIVER SAGD HORIZONTAL WELL SPACING  Drillin g Tim eline:

ﬂ _  Pad AA wells were drilled between
April 24, 2013 and July 17, 2013

- Pad AB wells were drilled between
July 18, 2013 and September 17, 2013

_  Pad AC wells were drilled between
March 3, 2014 and April 23, 2014

- Pad AD wells were drilled between
September 18, 2013 and November
18, 2013

_  Pad AE wells were drilled between
January 20, 2013 and April 21, 2013

_  Pad AF wells were drilled between
April 23, 2014 and July 8, 2014

_  Pad AH wells were drilled between
November 21, 2013 and February 25,
2014

- Pad AJ wells were drilled between
September 30, 2012 and January 15,

| 2013
\E"fﬁﬁ o * Interwell spacing for the 42 well pairs in the
§ e [ - 2 .. BRION MRCP Development Area is 125 m
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3.1.1.3c

MRCP Standard Injector Schematic

Injector

4-1/2" Hesl
Injection String

312" Toe 3-1/2" Extended
Injection String heel String

Blanket Gas for
Pressure

hal N

Casing:

e 16" Surface casing at 40 - 45° spud angle (406.4 mm, 96.73 kg/m, K-55, Hydril 521, ~90 mMD).

e 11 3/4" Intermediate casing (298.5 mm, 80.36 kg/m, TN80OTH, Tenaris Blue, ~400-455 mMD)

Liner:

e 85/8” slotted Liner (219.1 mm, 47.62 kg/m, TN55TH, Tenaris Blue Thermal Liner, ~1250-1305m MD to TDJ )
Tubing:

e 41/2"(114.3mm) Heel string, swedged down to 3 1/2"” (88.9mm) at 20 m before the liner hanger top for 250 m
e 31/2” (88.9mm) toe injection string to the toe
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MRCP Standard Producer Schematic

Producer_

11-3/14" i
Intermediate
Casing

Continuous Rod

4-1/27 Produciion — - e
String 1-1/4" Instrument
String

Pressure/Temperat
ure Measurement Metal to Metal

PCP
Casing:

e 16" Surface casing at 40 - 45° spud angle (406.4 mm, 96.73 kg/m, K-55, Hydril 521, ~90 mMD).

e 11 3/4" Intermediate casing (298.5 mm, 80.36 kg/m, TN8OTH, Tenaris Blue, ~400-455 mMD)

Liner:

e 85/8" slotted Liner (219.1 mm, 47.62 kg/m, Tenaris Blue Thermal Liner, ~1250-1305 mMD to TD)
Artificial Lift and Instrumentation:

e Metal-to-Metal PCP is the base case artificial lift method with 5.3” OD, 8.8 m pump length

e 31/2" utility string to toe

e P/T gauge above pump with %” capillary line clamped to the 4 4” Heel string.

e 1/4” Capillary line clamped onto the 4 1/2" Heel string for redundant bubble gas BHP measurement.
e 11/4” coil tubing with fibre optic instrumentation string

Some wells will have different liners, instrumentation, or different artificial lift (See section 3.5 — Well Matrix)
34
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Summary of Alternate Completions

System_principle____________usein_______

Steam control devices Reduction of pressure gradient in the
liner- better distribution of steam

Inflow control devices Reservoir inflow equalization

Alternative sand control Maximization of opened flow area to
using wire wrap screens reduce completion drawdown

Alternative sand control Improved filter media resistance to
using precision wearing using: better metallurgy and
punched screens change of fluid momentum.
Reduced tendency to plugging
minimizing the thickness of the slots.
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3.1.1.3c

Steam Control Devices Test

Test conducted on 3 steam injection wells

< Clamped fibre
3-1/2" Tubing optic Igapillary
. ine
s Ao toHeel 12 Tubing  Steam
% & from Surface Control
to the Toe Devices

The injector wells that have steam control devices installed are: AA021, ADO2|
and ABO2I.

These wells have a full fibre optic temperature sensor in the injector to allow
better monitoring of the steam chamber growth.
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3.1.1.3c

Inflow Control Devices Test

5 iner Deployed IC|
% (4510 B0 joints)

B1 LS BR +— 1§ - B2 (")

——PIPEOD = e

e Brion is conducting two field trials with ICDs in production wells ADO2P and ACO1P.

e This trial may allow Brion to improve or optimize future phase SAGD well designs with
reduced liner/casing sizing which means the ability to drill longer wells at a lower

capital cost per well pair.
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3.1.1.4a

Artificial Lift - Metal to Metal PCP

Completion for steam circulation- PCP rotor out of the stator

Metal to metal PCPs installed:

PAD AA: 6 pumps
Capacity: 300 m3/d at 100 RPM
Lift: 600 m of water

On PADs:

AB: 5 pumps

AD: 5 pumps

AE: 6 pumps

AF: 6 pumps

AlJ: 5 pumps

AH: 5 pumps

Capacity: 220 m3/d at 100 RPM
Lift: 750 m of water

" 1-1/4" coiled tubing for well
SSSSSSSSSSS bore tempearature sensing system
38 BRION
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3.1.1.4a

Artificial Lift - Alternative Artificial Lift

Completion for steam circulation

‘ 11-3/4” Production casing

4-1/2” heel string

Electrical Submersible pumps
to be installed on PAD AC: 4
pumps

8-5/8” slotted liner

1-1/4” coiled tubing for well
pressure sensor bore temperature sensing system

Completion for SAGD operation- Expected conversion to SAGD by July 2017

Vent Box

i A e 'Tﬁh'ff.né‘ :

i’ pmnnnanoonacoonsooee
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Observation Well Overview

e Total of 45 observation wells for MRCP

 This network has been designed to monitor

the following themes:
Caprock Monitoring

Reservoir Top Gas

Bottom Transition Zone
Baffles/barriers above injector

Baffles/barriers between producer/injector

o vk wN P

History Match / Chamber Development
— Early Stage (< 10 m)

— Late Stage (> 10 m)

7.  Lateral Regional Monitoring (> 100m)

e According to their design, they are

classified as:
1. o Obs Wells w/ Just Thermocouples
2. © 0obs wells w/ Thermocouples and EREs

3. O perforated Obs Wells w/ Thermocouples and/or
EREs
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Typical Observation Well Design

Example of the types of observation well design and
instrumentation configurations at MRCP:

R BRI RGY
F NDLE SPO M THE
i
' ; gy ; I'F ey
u[ Lf e . i« : ; - u s
{ ! 3= ! :
E r § I 2 - : o
I | &
) m— t e 4
T [}% i
S ” " { A ®
. B i
% 3 . 1 E § 1
P Inside casing b 1 | " Inside casing thermocouples ! | mesoron msons
P thermocouples (T) i B + outside casing ERE gauges - >
; } oo {] & [} (P/T) — | Perforated Wellbore +
; } P i —= == | hanging ERE gauge (P/T)
‘.:\MM:. -~ BOTTOM 0¥ 0L ! }j: L i ...
’ Perforated Wellbore with packers, ERE gauges (P/T) and thermocouples ‘
BOTTOM ToP
Eeeithru . s Feedthru . P Feedthru Gauge #1
Gauge #4 acker auge auge . e .
whh Y — I Packer LLLL Siiding Sleeve Type of gauge reading:

Tt

e (T) Only temperature

Thermocouple bundle d (P/T) Temperature & Pressure
inside tubing

L

Vendor provided diagrams: Petrospec Engineering Ltd. and Packers Plus
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Summary of Downhole Instrumentation

Systom|prnaiple__Jusein

Pressure and temperature Optic sensor Installed in every producer and on
sensor at the heel injectors AEO2I and AJO3I.

DTS well bore temperature Fibre optic DTS Installed in every producer on PADs: AA,
sensing system AD, AF, AJ and AH.
Installed on injectors: AAO2I, AAO3I,
ADO2I, AJO2I and AJO3I.

LxData well bore Fibre optic FBG Installed in every producer on PADs: AB,
temperature sensing system AC and AE.
Installed on injector ABO2I.

Pressure sensor at the toe of Fibre optic FBG On ABO2P, ACO1P, AEO3P and AEO4P
the well
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3.1.1.5b

Injection Well Instrumentation

PIT FIT
oYoz2 0Yoz
Blanketgas

PIT FIT
oYoo 0Yon

— PIT FIT
Toe String oY1 oyo1

Heelstring

Standard instrumentation in injector
 variable | Units | Instrument/Signal | Typeofinstrument

Blanket gas / Pressure
Down hole pressure kPag PIT OYO2 .
Transmitter

sm3/d FIT 0Y02 Coriolis meter
m3/d CWE FIT OY0O Vortex meter
kPa PIT OYOO Pressure transmitter
m3/d CWE FIT 0Y01 Vortex meter
kPag PIT 0YO1 Pressure transmitter
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3.1.1.5b

Production Well Instrumentation

NM NM NMVFD
pump VFD voltage
Speed output out

FIT TIT PIT
I 0Y50 0Y50 0Y50

Emulsion Flow /
Annulus gas

Standard instrumentation in producers

L variable | units__| __instrument/Signal Type of instrument

Down hole pressure kPag PI 0Y55 Optic pressure sensor
Down hole pressure kPag PIT 0Y52 Blanket gas/ Pressure transmitter
Blanket gas injection rate Sm3/d FIT 0Y52 Coriolis meter
Toe string steam rate m3/d CWE FIT OYO1 Vortex meter
Toe string well head pressure kPag PIT 0Y0O1 Pressure transmitter
Well bore temperature profile °C From Tl OY65A to Tl 0Y65G DTS or FBG fibre optic system
Returns well head pressure kPag PIT 0Y50 Pressure transmitter
Returns well head temperature °C TIT 0Y50 Temperature transmitters
Returns rate sm3/d FIT 0Y50 Coriolis meter
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3.1.1 SUBSURFACE ISSUES RELATED TO RESOURCE EVALUATION AND
RECOVERY N |




3.1.1.7a

Actual Performance to March 31, 2017

e First steam to wellpairs started in December 2016
— Winter operation for start-up was managed successfully

Actual circulation rates and volumes are consistent with
the Brion type curves and forecast

e All well pairs were able to build pressure and circulate

— Some wells/pads required longer period of bullheading until
reservoir pressure increased

— Required a temporary waiver to unload fluid from some wells
and establish circulation

 The ability to see the pressure increase across the field
indicates fluid mobility in the reservoir
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Summary of MRCP Operating Wells

[ pad |
| A
| A
| a0 |
oA
oA
A
oA
[ ]

December
[ ]

# of Well Pairs
6

v 1 oo oo L1 B U

1, 2016

reporting period

First Steam to Pad

Dec-2016
Jan-2017
Feb-2017
Jan-2017
Feb-2017
Dec-2016
Jan-2017
Dec-2016

First steam to Pad AJ wellpairs on

40 wellpairs in circulation by end of

BRION MACKAY RIVER NET PAY

3.1.1.7a

Net Pay [m]
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AL (5 wells)
AB (5 wells)
AC (4 wells)
AD (5 wells)
AE (6 wells)
AF (6 wells)
AH (5 wells)
Al (5 wells)

Dec-13-2016
Jlan-15-2017
Jan-23-2017
Jlan-20-2017
Feb-01-2017
Dec-23-2016
Jan-11-2017
Dec-07-2016

The estimated bottom hole
pressure from blanket gas injection
is used by the control system to
regulated the steam injection to
keep a target downhole pressure.

3.1.1.7a

Well Pair Performance - Steam Circulation

[ J
. Average Pressure
First Steam Date
(Mar-31-2017)

Bottom hole pressure in each
production well was measured

kPag by pressures sensor at the heel
2016 :

— before first steam

2024

1950

= o After first steam both producer
1617 and steam injection wells

1878

injection

bottom hole pressure was also
estimated by blanket gas

— Approved MOP is 2200 kPag
— Alarm set at 2125 kPag

— Shut down at 2175 kPag

— By March 31 2017, the target

BHP was 2120 kPag
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BHP (kPa)

2500

2000

[uny
w1
o
o

Jany
o
o
(=]

500

Well Pair Performance - Steam Circulation Pads

Pad AA

Date

AA and AB

100000
90000
80000
70000
60000
50000
40000
30000
20000
10000
0

Steam (m3 CWE)

2500

2000

BHP (kPa)
o
w1
o
o

[
o
o
o

500

3.1.1.7a

PAD AB

100000
90000
80000
70000
60000
50000
40000

Steam (m3 CWE)

30000
20000
10000

0

Date

—— Pad AB Cumulative Injection

Injector Producer . Injector Producer . .
First Steam ) . . Cumulative | Injector (Producer First Steam } . ] Cumulative | Injector (Producer
Cumulative | Cumulative Cumulative | Cumulative
Date Steam BHP BHP Date Steam BHP BHP
Steam Steam Steam Steam
m3 (CWE) m3(CWE) m3(CWE) kPag kPag m3 (CWE) m3 (CWE) m3 (CWE) kPag kPag
AADL 13-Dec-16 74598 10281 17779 1930 2016 ABO1 13-Jan-17 7363 8216 15579 2040 2058
AND2 16-Dec-16 6530 9249 15779 1951 2034 ABO2 16-Jan-17 7193 3440 15633 2040 2104
AND3 13-Dec-16 7837 9540 17376 2100 2156 ABO3 17-Jan-17 9309 8958 18267 2040 2011
AAD4 14-Dec-16 7554 10685 18239 1930 2000 ABO4 15-Jan-17 10704 10118 20822 2040 2088
ANDS - ABOS 28-lan-17 6515 7534 14050 2041 2052
ANDE 21-Dec-16 6554 11146 17701 1800 1874
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3.1.1.7a

Well Pair Performance - Steam Circulation Pads
AC and AD

PAD AC PAD AD
2500 100000 2500 100000
90000 90000
2000 80000 2000 A 80000
70000 eV 70000
o A '.’ ‘ m
— 1500 60000 3 = 1500 N 60000 3
[ @ < e omd 1 )
= 50000 £ = / 50000 E
o — a H —
I € I ' £
@ 1000 40000 g @ 1000 } 40000 g
& 1 &
30000 1 30000
500 20000 500 y 20000
10000 T 10000
0 0 0 0
. o o 9 & A & &
(3 ‘2 (2 2 2 <
RN S e o S o o S
Date Date
----- Pad AC Average BHP  ——Pad AC Cumulative Injection ---- Pad AD Average BHP  ——Pad AD Cumulative Injection
. Injector Producer . . Injector Producer
First Steam . : . ! ! Cumulative | Injector |Producer First Steam ) . . Cumulative | Injector |Producer
Cumulative | Cumulative Cumulative | Cumulative
Date Steam BHP BHP Date Steam BHP BHP
Steam Steam Steam Steam
m3 (CWE) m3 [CWE)  m3 (CWE)  kPag kPag m3 (CWE) m3 (CWE) m3 (CWE) kPag kPag
ACO1 5-Feb-17 4554 5088 9643 2040 2034 ADO1 22-lan-17 5379 9266 14645 1850 1852
ACD2 25-lan-17 6150 5964 12114 2038 2021 ADO2 22-lan-17 10365 6349 16714 1851 1825
ACD3 26-lan-17 5125 6301 11426 2040 2024 ADOD3 20-Jan-17 7985 7359 15343 2039 2061
ACD4 26-lan-17 5503 9071 14574 2038 2019 ADD4 20-Jan-17 5855 8512 14367 2041 1970
ADOS 6-Feb-17 4269 6880 11150 1950 2041
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3.1.1.7a

Well Pair Performance - Steam Circulation Pads
AE and AF

PAD AF
PAD AE 2500 100000
2500 100000 90000
90000 2000 N & Tty " 80000
] 1
2000 80000 7 v 70000 __
w
70000
g 1500 ; 60000 3
—_ (32}
T 1500 60000 : i’ ',' 50000 é
=~ ]
s 20000 2 3 1000 : 40000 &
@ 1000 40000 | 2
§ R | 30000
30000 A 1
500 \! p— 20000
500 ; 20000 Y
TN 7 N v H 10000
' 10000
0 0
0 0 o o A A A A A
© © A A > ; e e e e N
~ I s e B o & & & & &
& & & & . ,\/,0 S S o N N
N > RS o v N &) N Ny N
Date Date
----- Pad AE Average BHP ——Pad AE Cumulative Injection
. Injector Producer . . Injector Producer
First Steam ] . . Cumulative | Injector |Producer First Steam ) . . Cumulative | Injector |Producer
Cumulative | Cumulative Cumulative Cumulative
Date Steam BHP BHP Date Steam BHP BHP
Steam Steam Steam Steam
m3 (CWE) m3 (CWE) m3 (CWE) kPag kPag m3 (CWE) m3 (CWE) m3 (CWE) kPag kPag
AEOL 3-Feb-17 4211 7505 11716 1986 2048 AFO1 9-Jan-17 6830 8044 14874 2040 2020
AED2 2-Feb-17 4301 6359 10660 1950 2059 AF02 9-Jan-17 6051 9404 15435 2040 2017
AED3 2-Feb-17 4221 6963 11183 1991 2034 AF03 &-Jan-17 3673 6780 12435 2040 2032
AE04 1-Feb-17 5248 2496 13744 1991 2037 AF04 25-Dec-16 5790 6651 12441 2040 2045
AE0S 1-Feb-17 5044 8655 13699 1850 1865 AF05 23-Dec-16 1257 1267 14524 2040 2045
AEDG 8-Feb-17 4464 6853 11318 1850 1922 AFOG 14-lan-17 To81 6562 14243 2040 2044
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3.1.1.7a

Well Pair Performance - Steam Circulation Pads
AH and AJ

PAD AH PAD AJ
2500 100000 2500 120000
90000
100000
2000 80000 2000
70000 _ 80000 o
— 1500 60000 = & 1500 g
© O o
= P = 60000 £
5 50000 £ o =
T T z £
1000 40000 1000 5
& 40000 ©n
30000
500 20000 >00 20000
10000
0 0
0 0
© © ;
Qf'/\/ ef’\, Qef’
N ,,yo 4
Date Date
---- Pad AH Average BHP (excl. AH02) —— Pad AH Cumulative Injection ---- Pad Al Average BHP  ——Pad AJ Cumulative Injection

. Producer . . . Injector Producer . .
First Steam . ! Cumulative | Injector (Producer First Steam . . Cumulative | Injector |Producer
Cumulative | Cumulative Cumulative | Cumulative
Date Steam BHP BHP Date Steam BHP BHP
Steam Steam Steam

m3 (CWE) m3 (CWE) m3 (CWE} kPag kPag m3 (CWE) m3 (CWE) m3 (CWE) kPag kPag

AHOL 11-Jan-17 7472 10543 18015 1651 1700 AJO1 12-Dec-16 9160 12375 21536 2000 1928
AHO2 - Alo2 11-Dec-16 10936 12449 23385 2040 2055
AHO3 12-lan-17 8113 11565 19679 1601 1662 AlJO3 9-Dec-16 9556 15191 24747 1839 1711
AHOA 13-lan-17 7512 9163 16675 1449 1451 Aloa 19-Dec-16 10890 12568 23458 1950 1379
AHOS 13-lan-17 6746 10246 16993 1580 1656 AlOS 7-Dec-16 9241 14648 23890 1850 1814
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3.1.1.7a

Well and Reservoir Surveillance Program

Integrated approach to reservoir / Well injection/production pressure and temperature
and well surveillance «Daily

Includes collection of data from Fluid Balance - injection/production volumes
multiple monitoring sources Daily to Monthly

Frequency of evaluation depends Observation Wells

on data source, some is daily, *Weekly to Monthly

some is less frequently

Caprock Monitoring
MRCP is early time in circulation, *Weekly
therefore most data sources are
not showing valid or relevant data
to end of reporting period

— Piezometer data plots are not
provided for the current report

Surface Displacement Monitoring

*Semi-Annually

4D Seismic

sAnnually to Bi-annual
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Steam Chamber Monitoring Example: "
Observation Well AFO6E

e Associated to Wellpair: AF0O6 toe (3 m away)
— AF06 Wellpair active since Dec 2016
- 14,000 m? of steam circulated at 2,000 kPag as of March 31, 2017
» Data from observation wells, along with producer temperature profiles, BRION MACKAY RIVER NET PAY

pressure communication tests, and semi-SAGD determine when the
well pair is ready for conversion to SAGD
GR (API) Facies RES (ochm.m) Temperature (°C)
o 10 20 30 40 50 60 70 80 %0 100

155 e 155 155 I 155
156 156 156 156
157 C‘c 157 157 (/ 157
158 158 158 158
159 159 159 > 159
160 160 160 160
161 s 161 161 S 161 L
162 e 162 162 7 162
163 i 163 163 { 163
164 L 164 164 \ 164
165 165 165 165
166 L — 166 166 /) 166
167 167 1867 167
168 é 168 188 \ 168 Ct
188 > o 188 169 Stroft g evigence
170 170 170 170
171 " 171 171 171 £
72 — 172 1 172 A 172 T conductiv —E—11/21/2018

fal el s i ——12/21/2016
173 ¢ 173 - 173 g , \
174 174 4 174 £ 17a H M + —8—1/21f2017
175 /! 175 175 \\ -§175 ned Ing_ I tnis —5=—2/21/2017
176 176 176 176
- ) 17 1 3 - | NI = 3/21/2017
178 ¢ 178 178 178 | el Jdit
179 | 179 179 ) 179 A
180 E 180 180 180 \
181 < 181 1 181 \ 181 B \\Ik
182 t 182 182 y 182 N
183 b 183 183 § 183 N |~ —
184 184 184 184
185 e 185 - 185 { 185 =~ ~ I
186 186 - 186 186
187 ‘} 187 187 ( 187 //
188 188 188 188
189 % 189 - 189 f/ 189 A ~
190 7 190 - 190 s 190 A
191 191 191 191 -
192 \'—— 192 - 192 192 L] r
193 } 193 193 193
194 194 194 194
195 1Y 195 195 195
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Surface Displacement Monitoring

e Brion has an extensive network installed for surface displacement and heave monitoring

e Summary

— Detection and measurement of ground motion by InSAR technology — processing stacks of images acquired by multiple radar missions

w00 ET

InSAR amplitude image of
MacKay River CRs

Yellow circles highlight CR
locations

September 2014

oo 420090 a0

2014

e Installed & calibrated 104 corner reflectors (CRs)
- 6 CRs per well pad
- Maximum distance of 250 m

* Baseline data gathered

2015-2016
* Baseline Study issued (Sept 2015)

2017
e First Semi-Annual report (March 2017)

AER Performance Presentation (2017)




Actual Performance to March 31, 2017

12,000

10,000

2,000

6,000

Rate {m?d)

4,000

2,000

G-Nec-16 B-lan-17 GTeb-17  A-Mar-17  B-Am-17

MRCP Phase 1 Daily Calendar Day Forecast vs Actual Rates

--&-- Actual Steam Injection

Forecast Steam Injection
- -G - Actual Water Production

Forecast Water Production

Forecast Bitumen Production

6-May-17  B-hun-17 G-lul-17 B-Aug-17  65ep-17 6-1-17 6-Now-17 6-Dec-17 A-lan-18

Lrale

Calendar Day forecast includes a 12% downtime factor in first year
Low oil content in circulated fluids to the end of March

Reported monthly oil production during circulation (not shown on chart as daily rates are below scale):

February — 253.7 m?

March —257.7 m3
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Injected Fluids

 Only steam has been injected into the injection and
production wells as of March 31, 2017

* Planning to use Brion MRCP synbit as a load fluid when
converting to PCPs

 Have approval for the FUSE™ test using a viscosity

modifying water and polymer mixture on two well
pairs
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3.1.1.7f

Key Learnings To-Date

e Incirculation, the reservoir has built pressure from original
reservoir pressure of 400 kPag to 2,000 kPag as expected, but
some wells required additional measures

— Bullheading was introduced to address high reservoir mobility in 19
wells for short term with success in meeting target pressures and
switching back to circulation

— Approved MOP of 2,300 kPaa is not sufficient to overcome the fluid
columnata TVD of 220 m

— An application was made and approved to unload wells with a
temporary elevated pressure (2,650 kPaa) to establish circulation

e Multi-Phase Pump (MPP) at the pads are critical equipment
for circulation

— Used to drawdown the surface pressure for the returns during
circulation
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Steam Strategy

MRCP operation is still in early time

The wellpair requirement for steam in the next year
is expected to be well below the steam capacity of
the CPF

Brion is managing steam distribution to the wellpairs
based on prioritization methodology

There are no plans to expand the current steam or
water treating capacity
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Future Initiatives

Appraisal Program:

— 2017/2018 Winter Appraisal program is currently being prepared
e May include vertical delineation wells

New Wellpair Additions:

— MacKay Phase 1A:
e Brion received regulatory approval for 17 downspaced wellpairs in 2015
e Currently planned for field construction to start in 2018

— Next Wellpair additions

e |nitiating internal project development process for the first group of sustaining wellpairs
* Application to AER planned for end of 2018

FUSE™ (Fast and Uniform SAGD Start-up Enhancement) process

— Amendment to apply FUSE™ dilation with viscosity enhancing polymer in well pairs AHO2 and AAO5
e Approval received March 3, 2017
e Execution planning currently in progress
* Planning to execute dilation test in July and August 2017

Pad/Well Abandonments:

— There are no pad or well abandonments planned in the next reporting cycle
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3.1.2  SURFACE OPERATIONS, COMPLIANCE AND ISSUES NOT
RELATED TO RESOURCE EVALUATION




MRCP Central Processing Facility Phase 1 Plot Plan
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3.1.2.1a

MRCP Central Processing Facility — Aerial View

Tl L T
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MRCP CPF Genera

Block

Flow

PRODUCED PRODUCED GAS
GAS & VRU
FE')IIIL_EE:-IE- PROGD;JSCED RES%ES_ED TANK VAPOURS
CARBONS
Y
| SALES OIL
WELL PADS EMULSION - BITUMEN -ﬁ‘b TANKS &
TREATING
LACT
A
PRODUCED
VEATER TANK VAPOURS
Y TO SALES
et i DE-OILING
i TRUCK OUT TO
THIRD PARTY
PRODUCED
WATER
A
CONCENTRATED
SOURCE - WATER | PO | 1 sposAL
WATER o TREATMENT
A
BOILER BOILER
FEEDWATER BLOWDOWN
Y
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e HP STEAM STEAM NATURAL GAS
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Production (M3)
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Bitumen Production (2017 - YTD)

Jan Feb Mar Apr May

*No production prior to 2017

Jun Jul Aug
2017
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Water Treatment Technology

e High pH Vertical Tube Falling Film Mechanical Vapor
Compression (MVC) Evaporators for produced water treating:

— First Stage Evaporators x (2)
— Second Stage Evaporator x (1)

e Forced Circulation MVC driven Concentrator for further
concentrating of evaporator blowdown to Reduced Liquid
Discharge (RLD)
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Water Treatment Successes and Challenges

e Successes:

— The water balance during startup, specifically the make-up water and
disposal water volume is meeting expectations

— The performance of evaporators and concentrator are meeting design
expectations in general

e Challenges:

— Off-spec BFW conditions are encountered, continue to optimize the
chemical treating program for improved BFW quality

— Equipment scaling due to hard non saline water as service water, plan
in place to mitigate.
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Steam Generation Technology

 Natural circulation elevated drum steam generators
designed for sub-ASME feed water quality

— (4) x steam generators
— Low NOx combustion system

e Steam Generation Success:

— Boilers are successfully commissioned and operating. The
steam generated is meeting the field steam demands.

e Steam Generation Challenge:
— Boiler water off spec. results in higher blowdown rate.
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Steam Generated (E3M3 CWE)

300
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Steam Produced (2016 - Date)
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Note: Steam Quality from Drum Boilers is maintained at 99%.
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Power Imported/Consumed (2015 to Date)
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2015 2016 2017

Note: Power energized September 2015. Power consumed September 2015 —
August 2016 used for construction activities.

70
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Gas Consumption (2016 -Date)
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Measurement Accounting & Reporting Plan (MARP)

e AER Audit - MARP submitted in March, 2017

e Mackay River Report Codes:
— Production Battery AB BT 0142085
— Injection Facility AB IF 0142086
— Meter Station (Fuel Gas) AB MS 0136386
— Custody Transfer Point (Diluent) AB PL 0142114
— Custody Transfer Point (Product) AB PL 0144307
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3.1.2  SURFACE OPERATIONS, COMPLIANCE AND ISSUES NOT
RELATED TO RESOURCE EVALUATION




Non-Saline Water

Source Water Wells

e \Water Act Licence No. 00266369-01-03:

— Approved Annual Withdrawal Volume = 2,116,964 m3/year from
the Empress Channel
e 13-10-90-15W4, max rate 2,930 m3/d
e 14-11-90-15W4M, max rate 3,000 m3/d
e 02-13-90-15W4M, max rate 2,900 m3/d
e 08-13-90-15W4M, max rate 3,100 m3/d

Domestic Water Wells

e \Water Act Licence No. 00316276-00-00:

— Approved Annual Withdrawal Volume = 82,125 m3/yr from the
Grand Rapids 4
e 16-02-90-14W4M North, max rate 400 m3/d
e 16-02-90-14W4M South, max rate 360 m3/d

AER Performance Presentation (2017)




Raw Water Withdrawal — Source Wells (2016 - 2017)
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Blowdown, Waste and Disposal Wells

Blowdown Recycle Waste and Disposal Wells
e Continuous blowdown from e« Waste Tracker software and
boilers is injected into the AER manifests are used to
HP steam line. track and submit data to
AER.
e |ntermittent blowdown e No disposal wells are
from boilers is recycled to associated with MRCP

Water Treatment. Phase 1.
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Off-Site Brine Water Disposal

Concentrated brine reject from water treatment is disposed of
off-site.

Location of disposal site:

— Tervita Lindbergh
— ABBT-100/06-12-090-14-W4/00

Sources of brine water:
— Evaporator Waste Water Tanks
— Concentrator Feed/Waste Tanks
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3.1.2  SURFACE OPERATIONS, COMPLIANCE AND ISSUES NOT
RELATED TO RESOURCE EVALUATION




Future Plans — Surface Facilities

e Brion is currently focused on the successful start up of
MRCP Phase 1. No changes to surface facilities are
proposed at this time.

e Routine maintenance may require temporary shutdowns
of equipment
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3.1.2 SURFACE OPERATIONS, COMPLIANCE AND ISSUES NOT
RELATED TO RESOURCE EVALUATION




Directive 078 - Scheme Approval Amendments

AMENDMENTS TO SCHEME APPROVAL No. 11715

Amendment No. Application No. Purpose Approval Date

Drainage patterns AF and AG were combined into a single
11715A 1712804 . 12-Jun-12
subsurface drainage pattern (AF)

Equipment reconciliation and design changes at the
11715B 1762244 5-Sep-13
MRCP CPF

Amalgamation of MacKay Operating Corporation and
11715C 1834479 . L . . 15-Sep-15
Brion Energy Corporation into a single corporate entity.

Addition of 17 down-spaced well pairs in four subsurface
11715D 1838850 drainage patterns (AA, AB, AC and AF) and deferral of the 9-Nov-15
development of Al drainage pattern.

Temporary exceedance of the approved Maximum

1875952 Operating Pressure in order to unload liquid from the 21-Dec-16
bottom of the MRCP wells and induce returns.
Approval to test the FUSE™ process on two SAGD well

11715E 1877223 pairs in order to evaluate its applicability to future well

pairs at MRCP.

03-Mar-17
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Application 1848515 — Minor Facility Design Changes

Brion submitted a Directive 078 application on December 30, 2015 to reconcile final Central
Processing Facility (CPF) design with the assumptions made in the original integrated
application for the MRCP.

The application was closed by the AER and Brion was requested to provide this information in
its next AER Directive 54 Scheme Presentation.

Detailed descriptions of changes can be found in AER application No. 1848515. Highlights are
as follows:

— Tank sizes were updated

— Vapour recovery units were updated

— Process buildings were updated

— Lab building locations were updated

— The number of evaporator/concentrator packages decreased from 4 to 3
— Updated MW for glycol heater and steam generators
— Increased flare stack height

— Updated process flow diagrams

— Updated material balance

— Updated project energy balance

— Updated chemical consumption rate
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EPEA and Water Act Amendments

Amendments to Water Act Licence No. 266369
Amendment No. Purpose Approval Date
266369-01-00 |Licence Renewal 10-Sep-14
Replaced two of the three existing wells in the licence with three new
266369-01-01 |wells 23-Feb-15
266369-01-02 [Rewording of approval for operational clarity 6-Aug-16
266369-01-03 |Changes to monitoring well network and report submission dates 16-Feb-17
266369-01-04 [Changes to reporting measurement intervals 17-May-17

Amendments to EPEA Approval No. 254465
Amendment No. Purpose Approval Date
254465-00-01 |Updates to equipment layout, size and type 28-Feb-14
Updates to equipment sizing, emission sources and changes to regional
254465-00-02 |initiatives 18-Mar-16

BRION
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Compliance Statement

To the best of our knowledge, Brion’s MRCP is compliant with all
regulatory approvals and regulations with the exception of the
following:

e Building trench primary containment failure, leakage into interstitial space in
Unit 002 Water Treatment and Unit 003 Steam Generation buildings
- Voluntarily self disclosed on Feb. 1, 2017
- Corrective Actions are underway
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Date

12/9/2013

1/8/2014

1/26/2015

5/22/2015

2/1/2017

Regulatory Compliance Issues

Type

Pipelines/Pipelines
Installations Technical
Voluntary Self-Disclosure

Pipelines/Pipelines
Installations Technical
Voluntary Self-Disclosure

Wells Technical and Well
Abandonment Audits
Voluntary Self-Disclosure

Well Abandonment Audits
Voluntary Self-Disclosure

Crude Bitumen Group
Battery
Voluntary Self-Disclosure

Details

Failure to file a licence amendment application to reflect a change in the pipeline
parameters which does not result in a cat/type change or a change in level designation.
Change in pipe specifications, segment locations, and status of the pipeline (permitted
from operational) for the below-ground freshwater gathering pipeline system.

Failure to file a licence amendment application to reflect a change in the pipeline
parameters which does not result in a cat/type change or a change in level designation.
Change in pipe specifications, segment lengths, and status of the pipeline (permitted
from operational) for the above-ground fuel gas pipeline system.

Failure to file a licence amendment application when required, and failure to complete
surface abandonment within specified timeframe.

Due to a recent regulatory change (AER Manual 008: Oil Sands and Coal Exploration
Application Guide), in order to convert oil sands exploration wells to observation wells,
Public Lands Act dispositions (Mineral Surface Lease) need to be secured prior to AER
Directive 056: Energy Development Applications and Schedules well licence application
submission - 22 wells.

Failure to report surface abandonments through the DDS system (Licence
Abandonment: Well Licence Abandonment) within 30 days of completing the
operation. (Section 2.3 and 4.6). Eight Oil Sands Evaluation Wells.

Building trench primary containment failure, leakage into interstitial space in Unit 002
Water Treatment and Unit 003 Steam Generation buildings.

Resolution

Coming into compliance actions completed.

Coming into compliance actions completed.

Coming into compliance actions completed.

Coming into compliance actions completed.

Coming into compliance actions still
ongoing and expected to be completed by
June 2017.

BRION
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3.1.2.6a

Reportable Spills

2/3/2014 Onsite (SAGD During the cementing of the intermediate section of SAGD well 31 (SAGD Well Pad AH), a vacuum  Spill cleaned up, area remediated,
Drilling)  truck was transferring excess cement returns were the rig to a cement storage bin. 2.5m3 of and contaminated material disposed
cement leaked onto the rig matting due to a poor seal of the end-dump door. of at an authorized waste

management facility.

7/7/2015 Offsite (Site- Near 4 km of the AOSTRA/Suncor Road, the Prairie North Construction Limited (Prairie North) Spill cleaned up, area remediated,
wide Services driver lost control of the service truck and rolled the vehicle into the ditch. During the accident,a and contaminated material disposed
- barrel of used engine oil and containers of lubricants became detached from the service truck and of at an authorized waste
AOSTRA/Sunc was released into the ditch. management facility.
or Road)
At the time of the accident, the Suncor Energy Response Team created an earthern berm to keep
the spilled material contained. Absorbent pads and Qil Gator absorbent were used to absorb some
of the released material. Equipment and waste bins were mobilized to the site of the incident.
Debris from the accident were removed and disposed of. Two 15m3 contaminated soil bins were
used in the cleanup of all impacted soils, and the contaminated soils have been transported to
Tervita’s Edmonton Sludge Facility.
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Date
11/6/2013
11/6/2013
2/12/2014
2/20/2014
2/20/2014
3/19/2014
1/22/2015

6/7/2016

9/23/2016

2/2/2017

2/11/2017

2/11/2017

AER Inspections

Inspection Type

Well Site Lease
Well Site Lease
Pipeline Construction
Drilling Operations
Drilling Operations
Pipeline Construction
Drilling Operations

Lease Inspection (Oil/Bitumen
Satellite)

Follow-up inspection of Brion

Energy vegetation clearing as a
result of the Horse River Wildfire

Exhaust Stack Emissions
Inspection of the MacKay Central
Plant Continuous Emissions

Monitoring System

Seismic

Crude Bitumen Group Battery

Qil/Bitumen Satellite

Location / Licence No.

09-06-094-17W4M
W 0387299
13-26-094-17W4AM
W 0392383
05-14-090-14W4M
P54003
13-06-090-13W4M
W 0460669
12-30-089-13W4M
W 0461998
05-14-090-14W4M
P54003
11-23-090-14W4M
W 0472784
16-22-090-14W4
FA4294

06-12-090-14W4
FA4287

093-12W4
MRCP 2017 2D Seismic Program
GEO160029
06-12-090-14W4
F44287
05-13-090-14W4M
F44295

Results

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory
Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Resolution (if required)

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A

N/A

12 AER inspections since the last progress report
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EPEA Monitoring Programs

Monitoring Programs required under EPEA Approval

Program Progress and Results

- 12 monitoring wells installed at Plant and 5 monitoring wells installed at Pad AJ

- All EPEA required pre-operational baseline sampling events have been conducted
- Additional baseline sampling also collected

- Post start-up sampling events will commence in 2017

Groundwater Monitoring

- Comprehensive report submitted on Dec. 16, 2016

Wetland Monitorin
& - Annual Monitoring has been occuring since 2013

- Authorized Mar. 24, 2015

Wetland Reclamation Trial . . . .
- Two wetland reclamation trials proposed, Trial #2 is currently underway

Wildlife Mitigation and - First comprehensive report submitted to AER on May. 15, 2015 (Due every 3 years)
Monitoring - All wildlife mitigations and monitoring programs have been implemented and are ongoing

- First comprehensive report submitted to AER on May. 15, 2015 (Due every 3 years)
- All mitigations and monitoring programs have been implemented and are ongoing
- Caribou Habitat Restoration Trials conducted in 2014

Caribou Mitigation and
Monitoring

Soil Monitoring - Due Jan. 31, 2019

Project-Level Conservation, |- Currently under development
Reclamation and Closure Plan | - Due Oct. 31, 2017

- Authorized Dec. 10, 2015
Reclamation Monitoring - No permanent infrastructure to reclaim at this time
Program - Ongoing Reclamation at Borrow Areas 12, 38 and 118
- Annual summary included in the annual Conservation & Reclamation report submitted to AER

BRION
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Caribou Habitat Restoration Trial

Mounding Application on
OSE Well Lichen Transplant
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Ambient Air Quality Monitoring

* One continuous air monitoring station (“Brion-MacKay River Monitoring
Station”)

— The Wood Buffalo Environmental Association (WBEA) completes the collection,

validation and reporting of emissions data from the Brion-MacKay River Monitoring
Station

— Measured parameters include Hydrogen Sulphide (H,S), Nitrogen Dioxide (NO,), Sulphur
Dioxide (SO,), Total Hydrocarbons (THC), wind speed and wind direction

— Air monitoring began in January 2016, no significant trends in ambient air monitoring
observed

* Four passive exposure air monitoring stations

— Measured parameters include Sulphur Dioxide (SO,), and Hydrogen Sulphide (H,S)

— Data collection began in October 2016, no significant trends in ambient air monitoring
observed

e Asof 31-Mar-2017 there have been no exceedances of the Alberta
Ambient Air Quality Objectives (AAAQO)
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Sulphur Production

No sulphur emissions as of 31-March-2017

Total inlet sulphur for the MacKay Central Plant is expected to be less than
1 tonne/day

— A sulphur recovery unit is not anticipated
— Current maximum daily design = 0.26 tonne/day
— Brion will analyze produced gas on a monthly basis to determine sulphur content

Sulphur emission trends will be monitored and reported throughout
operations
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Greenhouse Gas (GHG) Emissions

Brion has been voluntarily reporting
to Alberta Environment and Parks
(AEP) and Environment Canada since
2012

Total Emissions (tonnes CO,e):
— 2014 =17,442
—  2015=16,177
— 2016 = 16,002

Total Emissions for 2017 (as of 31-
Mar-2017) = 148,916 tonnes CO,e

AER Performance Presentation (2017)

3.1.2.2f

70,000

60,000

50,000

40,000

30,000

tonnesCO-e

20,000

10,000

0

MRCP - 2017 Estimated GHG Emissions

63,236

47,467

38,213

lan-17 Feb-17 Mar-17

*data to be verified in 2018




Regional Monitoring and Initiatives

Brion participates and/or funds the following initiatives:

— Qil Sands Environmental Monitoring Program (OSEMP)

— Canada’s Oil Sands innovation Alliance (COSIA) Monitoring Working Group
— Wood Buffalo Environmental Association (WBEA)

— Alberta Biodiversity Monitoring Institute (ABMI)

— Black Bear Partnership Project

— Alberta Upstream Petroleum Research Fund (AUPRF)
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Future Plans — Regulatory Applications

No Scheme, EPEA or Water Act Licence amendments are proposed for the
remainder of 2017

Winter drilling and seismic programs are anticipated
— Subject to Shareholder approval

MacKay Phase 1A:

— Brion has received Scheme approval for 17 downspaced wellpairs
— Field construction planned to start in 2018
— Public land amendments, D56 and D51 applications to be filed

Sustaining wellpairs
— Scheme application to AER planned for end of 2018
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Top Gas Isopach Map

BRION MACKAY RIVER MCMURRAY TOP GAS ISOPACH MAP
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Lower Transition Zone Map

BRION MACKAY RIVER - LOWER TRANSITION ZONE MAP (within GEOMODEL) ° Cnte r| a:
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Upper Transition Zone Map

BRION MACKAY RIVER - UPPER TRANSITION ZONE MAP (within GEOMODEL) ® Cr|te r|a :
\ g :E i | N e Porous & clean sandy facies with >50% water
. o » . izs  @e saturation (GR £ 75API, DPSS$>27%,

N RT<20ohmm, sandy facies)

e In communication with and above pay zone
e Characteristics:

* Thin: <1.5m over most of the Phase 1
drainage boxes

e Limited Lateral Extent: thins toward edges of
geomodel area

o

X EE|
58
WESK POROLIS SAND TOP
05 \WESK SHALE TOP
] \ . I 0s5e
= MCMR POROUS SAND TOP
& L] - 5
(11 "
il - ase
(538
/
.28
- o
dae i\‘ pse
1 bl 108
oie ioso e
] Thickness [m] o o we we Mo vmem
D""""‘:‘"“““" [T — .
i =
WACHAT P11 SOOMOOEL RS 20
p— Map
 p——— Contour Interval = 0.5m w o | e
T rem—— UACHAT LR st T s BRION MIDDLE MCMURRAY
........ w [N A’
. E— — L T T energy

BRION

AER Performance Presentation (2017)



Geologic and Reservoir Properties — OBIP

Parameters Operating Area Project Area
Top of Reservoir Depth (MTVD) 176 175
Top of Reservoir Depth (TVD masl) 315 311
Base of Reservoir Depth (mTVD) 197 193
Base of Reservoir Depth (TVD masl) 294 293
Net Pay Thickness (m) 21.3 12.8
Porosity (frac) 0.34 0.33
Bitumen Saturation (frac) 0.79 0.75
OBIP (10° bbl) 170.2 2890.8
OBIP (10°m") 27.1 459.6

Initial Pressure (kPaa)

220 (top) — 400 (bottom)

220 (top) — 400 (bottom)*

Original Reservoir Temperature (°C)

6

6*

* Extrapolated from operating area
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Summary of Slide Updates

Slide Number Description of Update

19 Replaced the cross-section with an
updated one

22 4D seismic survey te may be acquired at
MRCP in 2018

25 Slide replaced as original was misleading

47 Column for average initial reservoir
pressure removed

57 2,550 Kpaa was corrected to 2,650 Kpaa
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Legal Disclaimer

The information contained in this annual scheme presentation has been compiled
by Brion Energy Corporation. Brion Energy Corporation represents and or
warrants, to the best of its knowledge, express or implied, that such information
contained therein is accurate, complete and or correct. All data, opinions and
estimates contained in this report constitute Brion Energy Corporation’s judgment
and knowledge as of the date of this annual scheme presentation, are subject to
change without notice and are provided in good faith but without legal
responsibility.




