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1. Background
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Project Overview
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Project Summary

AER Scheme Approval No. 11522E

Two(2) SAGD Pilot Well Pairs

Portage area on Qil Sands Lease 7407060158

Pilot site located in 02-36-076-18W4

Target formation is the Lower Grand Rapids Unit 1 (L.GR1)

Initial reservoir data:
—  Pressure: 1700 KPA
— Temperature: 13°C

— Depth: 300m

Traditional SAGD recovery process

BlackPearl is the 100% W.l. Owner

BlackPearl



Blackrod Pilot Site
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Project Milestones — 13-25 WP1

e Oct 2010 AER Scheme Approval No. 11522

e Dec 2010 Drill 13-25 WP1

e May 2011 Commission Pilot Facility

e Jun 2011 Commence Circulation Phase

e Sep 2011 Convert to SAGD Production Phase

e Apr 2012 Achieve commercial production monthly rate of 400 bopd

e Q12015 “Ultra-Temp” ESP surpasses 500 days of continuous run-time
 Aug 2015 Produced 285,000 cumulative barrels of oil

BlackPearl



Project Milestones — 10-36 WP2

 Feb 2012 AER Approval No. 11522C for 10-36 WP2 and facility expansion
* Feb 2013 Drill 10-36 WP2

e Oct 2013 Commission Phase 2 Pilot Facility Expansion

* Nov 2013 Commence Circulation Phase

 Mar 2014 Convert to SAGD Production Phase

 Apr 2015 Production surpasses commercial rate of 400 bopd

e Dec 2015 9th consecutive month of +500 bopd with an iSOR of <3.0

e Dec 2015 Produce 265,000 cumulative barrels of oil

BlackPearl



Blackrod Subsurface

2. Geology / Geoscience
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Original Bitumen in Place

e OBIPp, = A, *h; *So, *@, * Bo
= (100 m *800m) *22m *0.63 *0.35 * 1.0
= 388,080 m3
e OBIP, = A,*h,*So, *@, * Bo
= (100 m * 1050 m) * 25 m * 0.63 * 0.34 * 1.0
= 562,275 m3
Where
OBIP = Original Bitumen In Place
= Drainage Area
h= Thickness
So = Oil Saturation
= Average Porosity
Bo = Expansion Factor
WP1= 1t Pilot Well Pair drilled at 13-25-076-18W4
WP2= 2"d Pilot Well Pair drilled at 10-36-076-18W4

BlackPearl



Lower Grand Rapids (L. GR) Net Pay Map
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LOG CUTOFFES
Gamma Ray < 75 API
Resistivity > 20 Ohm.m
Porosity > 33%
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Total L.GRlLSAuGD Net Qil Pay
e

Blackrod SAGD Pilot Project

= PILOT PROJECT STUDY AREA

— ORIGINAL SAGD PILOT WELL PAIR

—— SCCOMD BLACHROD SAGD WELL PAIR
1 2m

 Existing lease and access selected for Pilot
surface location

* Bottom hole locations for both Pilot Well
Pairs selected based on offsetting well
control

e L.GRis a Shoreface deposit consisting of
three (3) coarsening-upward
parasequences:

— L. GR Unit 1 = upper to middle shoreface
bitumen target zone

— L. GR Unit 2 = middle to lower shoreface
transition zone

— L. GR Unit 3 = bottom H20 saturated aquifer

. BlackPearl
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L. GR Unit 3 Bottom Water Isopach Map
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e Gamma Ray <75 API
e Resistivity > 20 Ohm.m
* Porosity > 33%
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Representative Core
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L.GR1* Core Characteristics:
o Oil saturation: 0.60
o Bitumen weight: 11%

. Net pay thickness: 26 m
. Porosity: 36%
e Vertical permeability: 3024 mD

o Horizontal permeability: 3450 mD
. Kv/Kh: 0.88
o API| Gravity: 9.8 (at 15.6 °C)
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Cross Section Through 13-25 WP1
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Cross Section Through 10-36 WP2
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3D X-Line along 13-25 WP1

3D Seismic Area Coverage
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Primary Cap Rock

MFS (Maximum Flooding Shale)

Directly overlays Lower Grand Rapids formation

Regionally extensive

3 m average thickness

Mini Frac Analysis:
—Performed on the 13-25-076-18W4 OSE Core Hole
—Initial Breakdown Pressure = 8500 kPa

—Closure Pressure Gradient = 13.7 kPa/m

BlackPearl



MFS Cap Rock Isopach Map
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MFS Cap Rock Structure Map
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MFS Cap Rock Base Depth Map
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Secondary Cap Rock

e Joli Fou formation

e 45 m above Lower Grand Rapids formation

e Regionally extensive

e 20 m average thickness

e Mini Frac Analysis:
—Performed on the 01-36-076-18W4 OSE Core Hole
—Initial Breakdown Pressure = 12,750 kPa

—Closure Pressure Gradient Range = 19.4 kPa/m

BlackPearl



Joli Fou Cap Rock Isopach Map
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Joli Fou Cap Rock Structure Map
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Joli Fou Cap Rock Base Depth Map
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Blackrod Subsurface

3. Drilling and Completions
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Blackrod Pilot Well Network
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13-25 WP1 - Injector

Well Name: BRIHZINJ1 100 PORTAGE 13-25-T6-18
uwi: 100/13-25-076-18W40
Licence #: 0425796

Surface BAmSofNSec. 25
Coords: E10.3mWof ESec. 25

KB £19.00 m
GL: 815.10m
KE-GL 33 m
Surface Hole: 4445 mm
Surface Casing: 1160 mKB
Size: 3307 mm
Cemented to surface with Thermal cement
[+ Intermediate Hole: 3M1.0mm
Intermediate Casing: 310.5mTVD/ 463 0 mMD
Size: 2445 mm
Cemented to surface with Thermal cement
KOP: 131.2 mKB
DLS: 10.0 deg / 30m

——Long/ Guide String:  Landing @ 10551 mKB:
Size: 28.9mm

— Steam Splitter: Landing @ 8121 mKB
Sge:  OD = 143.0mm ID =71.45mm
Ports = 8.831mm

Short String: Landing @ 432.0 mKB
Size:  38.9mm

Lateral Hole: 2220 mm

Slotted Liner: Landing @ 1138.0 wi Hanger Set @ 436.9 mMD

Size: 177.8mm

TD: 310 mTVD/ 4163.0 mMD

30
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13-25 WP1 - Producer (Prod.

Well Name: BRI HZ PRD1 102 PORTAGE 13-25-76-18
Uwi: 102/13-25-076-13W40
Licence #: 0425808

Surface 242m S of N Sec. 25
Coords: 610.6m W of E Sec. 25
KB: §19.1m

GL: 815.0m

KB-GL. 41 m

Surface Hole: 4445 mm
Surface Casing 115.0 mKB
Size: 330.7 e

Cementsd to surface with Thermal cement

[* Hole: 311.0 mm
rmediate Casing: 5.7 mTVD / 472.0 mMD
Size: 2445 mm

Cemented to surface with Thermal cement

T

KOP: 122.0 mKB |
DLS: 9.5 deg / 30m 1R

Perf Interval: 529.7 to 1132.7 mMD

Tanget: 85.0 deg Inc. tangent from
419.4 mMD to 445.3 mMD

— Short / ESP String: Landing @ 430.2 mKB (314.8 mMTVD)
Size: E2.8mm
Pump: "ULTRA TEMP™ ESP c/w 158.75 mm centralizers.
Cable: Flat cable c/w heel bubble tube landing @ 414 mKB (313.1 mTVD)

——Bur d\ String:  Landing @ 1043 mKE
Size 31.8mm

Nitrogen Purging Bublie Tube @ 1043 mKE

e -MHHHhHHIHIHLHiHTHiHJHHHIlHMH.{HlHI HHHHHHHJHHHHHHJHIHHHJ&HHH&HHHH{HHHiHHHHUfH HJ S

——Lateral Hole: 222.0 mm
Slotted Liner: Landing @ 1143.4 mMD w/ Hanger Set @ 445 mMD
Size: 177.8mm

Instr umentatior Thermocouples @ 509 mKB, 828 mKB. 720 mKB, 868 mKE, and 938 mK8

TD: He2mTVD/ 1172.0 mMD

31
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13-25 WP1 - Downhole Modifications

* Injector Well:

— No modifications

e Producer Well:

— No modifications

B [

lackPear:



10-36 WP2 - Injector

Well Name: BRIHZ INJ2 102 PORTAGE 10-26-T6-18
uwi: 102110-36-076-18W40
Licence # 0433330

Surface 1348 m 8 of NSec. 25
Coords: 690.3 m W of E S=c. 25

KB: B174m
GL: §120m
KE-GL: 41m
Surface Hole: 445mm
Surface Casing 110.4 mKB
Size: 3387 mm
Cemented to surface with Thermal cement
[+ Intermediate Hole: H1.0mm
Intermediate Casing: 3143 mTVD/ 428.0 mMD
Size: 2445 mm
Cemented to surface with Thermal csment
] |
|
(|

KOP: 1331 mKB
DLS: 9-14 deg/ 30m ——Long / Guide String:  Landing @ 13448 mKB

Size 68.9mm

Steam Splitters: Landing @ 759.3 and 1028.2 mKB
Size: OO = 143.0mm: |0 = 71.45mm

| Ports = 0.031mm

| MNote: GDA's remain closed during Circulation Phase

TD

—— Short String: Landing @ 405.0 mKB
Size: B8.0mm

Lateral Hole: 2220 mm
Slotted Liner:  Landing @ 1284.8 w! Hanger Set @ 407.0 mMD
Size: 177.8mm

LT mTVD/ 14016 mMD

33
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0-36 WP2 - Producer (Prod. Phase)

Well Nam BRI HZ PRDZ 194 PORTAGE 18-36-T6-1¢
Uwl: 100F10-Z6-0TE-11WAI
Licence foaszzez

Surface 164.% m 5 of M 52 25
Coords: 496 m W of E 52225

KB: HTFm
GL: 22 m

KE-GL: 4.1m

Surface Hole:
Surface Casing:
i 3297 mm, #1410 katm, JB5, STEE

[#—— Intermediate Hole: 3
Intermediate Casing 32e.9 mTYD 7 4608 mHD
5i: 244.5 mm,59.53 katm, L#0, TBlus zanne ctine

Bundle Strin Lesdisy € 1213 mKE

Size: F.mm,ha avy walled <oil tubing
im Thermozoupler & d19, 519, 619, 719, 319, 919, 1019, 1119, 1219, 1319 mKE
HMitrogen Furqing Bubble Tube & 1329 mKE

e String: Landing & 4745 mKE
= S2dmm, 4.4 katm, J55, 1

TD: 9.3 mTID / 14188 mHD

Tangel: 6.5 4, - tamqent Fram
4153 ta 4396 mHD

L— Short ! ESP String: La 4 & 43625 mKE Lateral Hole:  zzz.
Sizez #5.9mm, 1369 katm, L#0, TEC 4040 HOl conne stionr,rhaved WWS Liner: Landing @ 133914 mHD u/ Hanger Sat £ 4468 mHD
Caupling 00 - 19L& mm (rpecial clearanze) Sixa: 177.8mm, 34.23 katm, L0, TElus zonnestians

BlackPearl

Resources Inc
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10-36 WP2 — Downhole Modifications

* Injector Well:

— No modifications

e Producer Well:

— Install new “Ultra Temp” ESP and pulled scab liner in Mar 2015

s Qi



Blackrod Subsurface

4. Artificial Lift
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Electrical Submersible Pump

 Fluid production via “Ultra Temp” Electrical Submersible Pumps (ESP) on both
13-25 WP1 and 10-36 WP2

e ESP advantages:
—Operate and lift fluids at controlled downhole pressures
—Maintain continuous fluid production
 Variable Flow Drive (VFD) utilized to control pump speed and production rates

e Current ESPs meeting expectations

BlackPearl



Blackrod Subsurface

5. Well Instrumentation
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13-25 WP1 - Obs Wells

e Toe Obs Well:

103/13-25-076-18W4

8.5 m North of WP1

RTD gauges to monitor temperature above, below, and within L.GR1

RTD temperature profile indicating maturing steam chamber

e Heel Obs Well:

102/14-25-076-18W4

17.7 m South WP1

RTD gauges to monitor temperature above, below, and within L.GR1

RTD temperature profile indicating maturing steam chamber

P/T gauge to monitor pressure & temperature within L.GR3 aquifer

BlackPearl



13-25 WP1 — Instrumentation Overview
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10-36 WP2 — Obs Wells

e Toe Obs Well:

100/07-36-076-18W4

17.5 m West of WP2

Thermocouples to monitor temperature above, below, and within L.GR1

Thermocouple profile indicating early stages of steam chamber development

P/T gauge to monitor pressure & temperature within L.GR3 aquifer

* Heel Obs Well:

100/02-36-076-18W4

16.1 m East of WP2

Thermocouples to monitor temperature above, below, and within L.GR1

Thermocouple profile indicating early stages of steam chamber development

P/T gauge to monitor pressure & temperature within L.GR3 aquifer

o BlackPearl

Resources Inc.
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10-36 WP2 — Instrumentation Overview
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Groundwater Monitoring Wells

* 100/03-36-076-18W4 GWM:

— Directionally drilled from 14-25 lease

— PCP to sample/analyze non-saline L.GR3 H,0O

— P/T gauge to monitor pressure & temperature within L.GR3 aquifer
e 100/14-25-076-18W4 GWM:

— Directionally drilled from 14-25 lease

- PCP to sample/analyze non-saline L.GR3 H,0O

— P/T gauge to monitor pressure & temperature within L.GR3 aquifer
e 100/15-25-076-18W4 GWM:

— PCP to sample/analyze non-saline Viking H,0

— P/T gauge to monitor pressure & temperature within Viking aquifer

* Annual Groundwater Monitoring Summary Report Submitted to the AER in Q1 2015

BlackPearl



Blackrod Subsurface

6. Scheme Performance
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13-25 WP1 Performance as of Aug 31, 2015

e Four (4) years of SAGD Production Phase
e Maturing steam chamber / Declining oil production

e ESP failed Aug 2015 and well is currently shut in

BlackPearl



13-25 WP1 Summary

e Objective(s):
* Prove SAGD recovery works in the Lower Grand Rapids reservoir

» Test production techniques to establish best operating practices

* Well Placement:

e “Ultra-conservative” placement above L. GR Unit 3 Bottom Water

BlackPearl



13-25 WP1 Key Learnings

e Consistent up-time is critical for optimal steam chamber development
and productivity

* Fines & clays can be mobile, reactive plugging mechanisms

e Heat conformance can be achieved across 700+ m HZ section

47 o BlackPearl
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13-25 WP1 Oil Production as of Aug 31, 2015

e Cumulative Production = 45,500 m3

* Recovery to Date =11.7%

e Ultimate Recovery = 20 - 25% (lower due to 13-25 WP1 well placement)
e CSOR including Circ. Phase =5.4

e CSOR during Prod. Phase only = 5.2

» Average Rate during Prod. Phase = 31.6 m3/day

e Max Rate during Prod. Phase = 96 m3/day

BlackPearl



13-25 WP1 Steam Injection as of Aug 31, 2015

e Average Steam Chamber Pressure = 2400 kPa
e Average Surface Steam Temperature = 265 °C

e Wellhead Steam Quality = 95 — 100%

49




13-25 WP1 Performance Plot

Blackrod 13-25 WP1 - Performance Plot

1,000 1,000

" k 100

Fluid Rate (m3/d)
SOR

~ 10
06070690 l

o Perforated Liner

<
—

e o

1 —————1
Do D D D
NN N N X LU

¥ o & W \‘ﬁ’ & F &

R

s N I S S ST S -
< s &

g ﬁ’ F o & & E

%
h4)
‘)
Q“
%
%
A
v, T
b4
JS?
b4
v
4
3
5
<y

Produced Water

Injected Steam < ISOR =—CSOR

Produced Crude Oil/Bitumen

. BlackPearl

Resources Inc.

50



10-36 WP2 Performance as of Dec 31, 2015

e 22 months of SAGD Production Phase

e Still in ramp up phase; steam chamber has not yet reached the roof across
full horizontal section

* Qil production currently averaging 90 m3/d and continuing to ramp-up

BlackPearl



10-36 WP2 Summary

e Applied Learnings:

e Improved well design (i.e. longer HZ section and WWS for sand control)

e Objective(s):
e Evaluate SAGD performance from a commercial well pair prototype

* Target 100% up-time

* Well Placement:

e “Cautious” placement above L. GR Unit 3 Bottom Water

BlackPearl



10-36 WP2 Key Learnings

e Longer ramp-up periods now expected at Blackrod
e WWS favorable to the Blackrod L. GR reservoir

e Scab liner effective in protecting ESP and facilitating heat
conformance across HZ section

e Heat conformance can be achieved across 950+ m HZ section

BlackPearl



10-36 WP2 Oil Production as of Dec 31, 2015

e Cumulative Production = 42,000 m3

e Recovery = 7.5%

e Ultimate Recovery = 55 - 60%

e CSOR including Circ. Phase =3.4

e CSOR during Prod. Phase only = 3.0

» Average Rate during Prod. Phase = 64.2 m3/day (404 bopd)

e Current Rate = 90 m3/day (566 bopd)

BlackPearl



10-36 WP2 Steam Injection as of Dec 31, 2015

e Average Steam Chamber Pressure = 2314 kPa
e Average Surface Steam Temperature = 265 °C

e Wellhead Steam Quality = 95 — 100%
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10-36 WP2 Performance Plot

Blackrod 10-36 WP2 - Performance Plot
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Blackrod Surface Operations

1. Facilities
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Pilot Facility Overview

S.W. 1/4 Sec.36-76-18-4

‘ ‘ N.W. 1/4 Sec.25-76-18-4

N.E. 1/4 Sec.25=76=18-4
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Pilot Facility Plot Plan
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Pilot Facility Plot Plan (cont.)
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Pilot Facility Performance

No issues with bitumen treatment, water treatment, or steam generation

Pilot Facility uptime 99.7% in 2015 — only downtime associated with
scheduled shut-downs

Generated steam, produced bitumen, produced water, and produced gas
volumes reported to Petrinex

Purchased gas volumes reported to Petrinex

Flared gas volumes reported to AER and Petrinex

* SO, & No, emissions and ambient air quality data submitted to AER both
monthly and annually as per terms of EPEA Approval 00264736-00-00

* GHG emissions reporting not required for Blackrod Pilot Facility as per
terms of EPEA Approval 00264736-00-00

o BlackPearl

Resources Inc.



Pilot Facility Modifications

* Replaced flare meter with new Ultra Sonic meter
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2. Measurement & Reporting
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Blackrod MARP

e BlackPearl remains compliant with AER Directive 017 as well as Directive
042 as per the terms of our approved MARP (Measurement, Accounting,
and Reporting Plan)

* To validate compliance with Directive 017 and Directive 042, BlackPearl
performs a detailed EPAP (Enhanced Production Audit Program) review
annually as per Directive 076 with an independent consulting group

o BlackPearl

Resources Inc.
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Process Flow Diagram
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Process Flow Diagram (cont.)
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Individual Well Testing

e Production volumes from both pilot well pairs are determined using the
test-to-test method as per the terms of our approved MARP:

— Both the 13-25 and 10-36 Producer wells are tested individually through the flash
separator for 36 hours cumulative every month

— Bitumen and water production rates are measured through a mass flow (coriolis)
meter downstream the flash separator with BS&W cuts determined through a
proportional fluid sampler

— Total battery gas production is measured through the flare gas meter and is
prorated to the 13-25 and 10-36 Producer wells based on the production volumes
determined using the test-to-test method

— As of Sep-2015, 10-36 Producer has been on continuous test since 13-25 WP1 has
been shut-in

& Qi



Proration Factors

Blackrod Prorations
1.15
1.10
1.05
5
L
&L 1>
§ 100 - -~
g |
£
o
o
0.95 -
0.90
0.85 T T T T T T T T T T T T T T T T T T T T T 1
Sy Ty TSP TI WP
& EE Y Y S EE S Y
— Bitumen Water - Gas

BfackPeor



Blackrod Surface Operations

3. Water Source
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Blackrod Water Source(s)

e 1F1/14-24-076-18W4 L.GR3 WSW:
— Non-saline (~3700 TDS)
— AER Water Act Licence No. 00308617-01-00 valid until Jun 2019
— Approved for 109,500 m3 annually
— Production volumes reported to AER and Petrinex
—100/14-24-076-18W4 monitoring well 20 m North of 1F1/14-24 WSW
— No issues with water softening process
e 1F1/15-25-076-18W4 Grosmont Member D WSW:
— Saline (~12,800 TDS)

— No issues with saline treatment process

BlackPearl



Blackrod Water Source(s)

Monthly Source Water Volumes
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Blackrod Surface Operations

4. Disposal
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Blackrod Disposal

e Produced Water:
—100/02-25-076-18W4 Class 1b Disposal Well
— AER Scheme Approval No. 11703A
— Disposal into Grosmont Members B, A
— Maximum wellhead injection pressure of 6300 kPa

—This well continues to operate on vacuum with no pressure at the
wellhead

— All disposal volumes reported to Petrinex
* Waste:

— Waste fluids (i.e. sewage, sludge, etc.) trucked out to third party
disposal facilities.
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Blackrod Disposal

100/02-25-076-18W4 Disposal Well
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Blackrod Surface Operations
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Blackrod Environmental

* No environmental issues to date
e January 2015 BlackPearl AER Inspection follow up:
— Blackrod had 4 follow-up items for EPEA Approval No. 264736-00-01.
— As of September 23, 2015 all follow-up items were completed by BlackPearl
* BlackPearl remains compliant with the terms of AER Approval No. 264736-00-00:
— CPP (Caribou Protection Plan)
— Air Monitoring
— Groundwater Monitoring
— Soil Monitoring

— Etc.
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Blackrod Compliance

e January 2015 BlackPearl| AER Inspection follow up:
— Blackrod had 23 follow-up items for LIC F42400

— As of September 23, 2015 all follow-up items were completed by BlackPearl

* To the best of BlackPearl’s knowledge, the Blackrod SAGD Pilot Project is
currently in full compliance with all conditions and regulatory
requirements related to AER Scheme Approval No. 11522E

BlackPearl
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Blackrod Future Plans

1. Ongoing Pilot Objectives
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Ongoing Pilot Objectives

e Continue to ramp-up and optimize 10-36 WP2

* Plan and apply for a 3" Pilot Well Pair incorporating flow control devices
and a longer horizontal profile

e Plan and apply for NCG co-injection

BlackPearl



Blackrod Future Plans

2. SAGD Commercial Development
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SAGD Commercial Development

e 80,000 bbl/d (12,720 m3/d) to be
developed in phases, with the first phase
planned for 20,000 bbl/d; two additional
phases of 30,000 bbl/d each to follow

e  Commercial SAGD Application No.

1728831 submitted in Q2 2012 currently
under AER review
* BlackPearl is awaiting AER approval =
i | Company Lands
(. Tiermal Pay (>10 m)
—/Phase 1 Wells
Phase 2 and 3 Wells
Central Processing
Facility
/\‘ Shale Channel
e — )

R18 R17W4
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Appendices

1. Pressure & Temperature Data

. 13-25 WP1
. 10-36 WP2
. Heel & Toe Observation Wells

BlackPearl
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