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Surmont In Situ Oil Sands Project

Directive 054 Submission & Annual OSCA Report

Commercial Scheme Approval No. 9426
EPEA Approval No. 4826800, as amended
Class 1b Disposal Approval No. 10044M

Reporting Periadlanuary 2020to December 31, 2020

Submission Date: June 30, 2021 A




Scope

This submission is intended to provide
iInformation in compliance with:

D Directive 054: Performance Reporting and =]

(April 2020) for the operating period from
January 12020to December 31, 2020

P Condition 22 of Commercial Scheme
Approval No. 9426XX for the submission of
an annualil Sands Conservation Act
Report OSCAReport)

P Condition 4 (d) of Class 1b Disposal
Approval No. 10044M for the summary of
the Basal McMurray disposal monitoring
results
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Introduction

Directive 054Section 4.1




Surmont Overview

Area Map: Approved Surmont Project Ard_|

4

OWNERSHIP

Surmont is a stearassisted gravity drainage (SAGD) bitumen
recovery facility in the Athabasca oil sands area that is operated by
ConocoPhillips Canada under a 50/50 joint venture agreement
with Total E&P Canada.

LOCATION

The project is approximately 63 km southeast of Fort McMurray,
Alberta and covers 219 sections of land in Townships 80, 81, 82,
83, and 84, and Ranges 5, 6, and 7, west of the fourth meridian.

PROJECT HISTORY

Surmont currently features two phases:

A2004-02y aiGNHMzOGA2y aidlk NI G { dzNXY
A 2007- commercial production at S1

A2010-02y alGNXzOGA2y aidlk NI G { dzNXY
A 2015- commercial production at S2

APPROVED BITUMEN PRODUCTION LIMIT

29,964 cubianetresper day (n¥/d) on an annual average basis or
188 thousand barrels of oil equivalent per day (MBOED)
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Surmont Overview: Development Area

Approved Surmont Development Arej |
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Subsurface

Directive 054Section 4.2 \
OSCAReport: Table 1 (1)




OneSurmonktifespan Production

Historical Steam Injection and Bitumen Production Historical iSOR, cSOR and WSR
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2020 Highlights

Expanded NCG injection capabilities across Surmont.
= Utilized to limit thief zone invasion and minimize pressure loss during extended curtailments/shut-ins.
Covid related response resulted in an approximate 4-month shut-in at Surmont 1.
Surmont 2 production was curtailed in Q2 and then ramped back up to full production by Q4.
Re-Drills pushed to 2021.
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Historical SAGD Starts OneSurmont well count
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OneSurmonktifespan Production

Rates (BPD)
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Development Area MapS'riIIed and Approved Drainage Areas

D Surmont Lease
-

' -_-_' Development Area

[:I Approved Surface Well Pad
Constructed Surface Well Pad

[ ] Approved Subsurface DA
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D DRILLED DRAINAGE AREAS

A 10IN A 2613 A 2641

A 101S A 2621 A 2642

A 102N A 2622 A 2643

A 102S A 2623 A 2652

A 103 A 2631 A 2662
A 2632

D APPROVED DRAINAGE AREAS

A 104 A 2651 A 2681
A 104w A 2661 A 2683
A 1048 A 2671

A 2673

A Additional approved drainage areas
described in Lifecycle Application No.
1922683 are illustrated on the next
slide.
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Development Area MapS'riIIed and Approved Drainage Areas

\\ b P LIFECYCLE APPROACH (APPLICATION NO. 1922683)
| ”\} | The conceptual locations of future subsurface drainage pattern
s areas are identified based on current sequencing scenarios as
follows:
Afuture nearterm drainage areas: next 115 years | ]

A future mediumterm drainage areas: development years4b
Afuture longterm drainage areas: beyond development year L

P SUBSURFACE INFORMATION

No new subsurface information is available related to approved
lifecycle activities, i.e., drainage area evaluation, design, or
development

ConocoPhillips



New Geologicall;eomechanical. Reservoir Data

]
Surmont 2020 Delineation Map ,‘f @ Wells Drilled in Type
- pY 2020
\ 1AA081608307W402 CBR3 Delineation
ZN, | 1AB021608307W400 CBR3 Delineation
1AB061008307W402 CBR4 Delineation
2613
W \ 1AD090908307W400 CBR4 Delineation (cored)
? i 1AB071008307W400 CBR5 Delineation
o0 1AB091008307W402 CBR5 Delineation
2642
9 1AB121108307W400 CBR5 Delineation
o S
100, -
\ 267-1 102060108307W400 102S Steam Core
783 : 101N A
/ 107030108307W400 102s Steam Core
N/ 10
673 D 100012108305W400 NA Water Wells
1AB705-10 103082108305W400 NA Water Wells
cors O1AB/12-11 ) ‘
1A8/06-10C)_()14B/07-10 ‘ oo
| G 2020 Data Acquisition Table
102706-01 ‘ Data Types Acquired Quantity
1025
‘.107J03-ol . | Basic Logs 7
Shear Sonic 4
Micro Image Logs 7
E‘:‘f?’ Wireline Pressure 3
[ 15-10
|—|10-15 Core (McMurry Formation) 1
Te2f [ 12-20 .
] = Steam Cores (McMurry Formation) 2
—5
[E= e Well Objective Dean Stark Analysis 98 Samples
— 55: o Observation (Steam Core) (2)
[ |80- 005 2 \ Delineation (O3S Eval) (7)
b %70 — — ux . T ® s r:;m (2)"3 Core Flood Tests 8 Samples
R7W4 R6W4 R5W4
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Development Area MapSsiet Pay Isopach
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Development Area Mapsiet Top Gas Interval
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Development Area MapS’[ajor Water Interval§Net Top Water)
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Development Area MapS’[ajor Water Interval§Net Bottom Water)
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Development Area MapSeismic Discontinuities

P CAPROCK GEOTECHNICAL HAZARD ANALYSIS

A No new seismic discontinuities have been identified
within the Surmont development area since the
submission of Lifecycle Application No. 1922683.

W ® A The three highest risk structural mechanisms for
caprock integrity are:
1) caprock faulting or fracturing,
: 2) postcaprock dissolution of the Prairie Evaporite, and

r 3) post-caprockkarstingof underlaying Devonian carbonates.

A None of these features are present within the near
(:\5 term development area. Discontinuities will be
® investigated prior to pad development activities in

| those areas.
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Development Area Map$atentialGeomechanicahnomalies
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Development Area Map&eomechanicaAnomalies

Salt IsochronTWT [ —_—

» MAP OF MAJOR DISSOLUTION

A Seismically interpreted isochron of
Prairie Evaporite at Surmont illustrating
areas of major dissolution
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Development Area Mapsxisting Seismic Acquisition
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Development Area MapSeismic Acquisition (4D) 2020

S2 4D Monito Spring 2020

4D SEISMIC AT SURMONT
4D Monitors Spring 2020

# Monitors

S2 /2662
S2/2622
S2 /2613
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Representative Well CrosectionA- A
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Original Bitumen in Place

Surmont 2020 OBIP Map | ®

MMBBLs
- --- Surmont Lease 20822.54
P | ProjectArea 20606.04
g @ E Surmont DevelopmentArea 16262.24

Lease 101N 64.52

102N 50.56

103 71.36

dazoe 101S 66.89

T83 b @ 102S 51.04

" - . 261-3 69.67

Project

1AB/09 Area 262‘1 6342

@ ; | | 262-2 61.82

: T 2623 67.49

i, EEDAN l 2631 75.18

e e 1L i i 2632 65.00

» E Development 2641 67.21
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Well Patterns, Bitumen Recovery & Reservoir Parameters

. Thickness NCB  Phie in NCB 5o in NCB i KV in NCB Initial Pressure Original Bitumen in Place  Producible 0il in Place
Properties Depth (masl) Area ([m2) MCB Expected RF  Current RF
{m) % % {mD) (KPa) (MMBBLS) [MMBBLS)
{mD)
Project Area =2561 561632100 235 319% T7.0% 4158 3459 20606.0 16897 6 50% 1.6%
Dewv Area ~2553 457757230 229 31.8% 76.6% 4107 3415 162622 132416 50% 2.0%
101N 2775-2121 1090775 355 32.6% B82.4% 4350 3614 1690 B4.5 545 50% 30 2%
101s 2729-2184 1064692 374 33.2% B80.4% 5482 4504 1684 669 808 59% 53.6%
102N 2763-2234%9 975251 311 32.7% B80.3% 4636 3877 1735 50.6 455 50% 45.9%
1025 2850-22356 1019252 342 31.3% T4.3% 4001 3290 1800 510 46.3 4% 68.9%
103 2728-2114 1022239 428 32.2% T8.6% 4441 3691 1691 714 o6.0 50% 37.8%
261-3 2710-2018 1000542 44 8 32.0% 181% 4342 3562 1328 697 50.8 50% 21.4%
262-1 2736-2061 996252 396 31.7% 80.1% 4195 3471 1307 634 513 50% 32.1%
262-2 2718-21256 974291 386 33.1% 78.6% 5239 4420 1296 618 536 50% 15.8%
262-3 2715-2086 9432153 44 3 32.8% T8.2% 4968 4140 1368 675 603 50% 0.8%
2631 2721-211 1271315 361 33.0% TO.4% 4966 4170 1404 752 56.6 50% 34.2%
263-2 2754-2124%9 998219 409 32.4% 78.1% 4769 3970 1397 65.0 573 50% 21.8%
264-1 2711-2135 1033834 39.5 32.9% 79.97% 5148 4338 1444 e7.2 59.4 50% 139%
264-2 2692 -2137 1011337 421 32.7% 78.2% 4763 3965 1437 28.0 23.1 50% 14.1%
264-3 2812 -20756 1209485 375 32.0% 75.6% 4446 3683 1564 691 629 50% 23.4%
265-2 2715-2155 917433 388 32.5% 76.8% 4917 4101 1496 56.0 439 50% 39.0%
266-2 2762 -2102 049974 43 0 32.8% 80.1% 4935 4121 1337 67 .8 5759 50% 27.3%

== Drainage Areas

ProjectArea




Wellbore Integrity

P Casing Integrity
A Four casing failures detected during the reporting period

0 3 SAGD injector wells during shut in period from Maygust 2020
A Identified through well performance and monitoring and verified with caliper logging and pressure testing
A Failures were reported in DDS and the AER was engaged for appropriate repair plans

0 Observation well failure within the McMurray formation
A Detected through observation of thermocouple string and verified through caliper logging and pressure testing
A Failure was reported in DDS and the AER was engaged for appropriate repair plans

P Surface Casing Vent Flow/Gas Migration

A 5 newSCVFGM issues on SAGD wells during the reporting period

0 Gas samples collected for isotope analysis against database of known samples and diagnostics completed to verify sour
of all SCVKSM issues

o Failures reported in DDS
o Total of 11 operSCVISM issues on all SAGD wells, all classified assanaus

P Wellhead Integrity

A Scheduled wellhead preventative maintenance program

A Active wellhead valve inspection program to identify compromised valves
o Five wellhead valves were changed out due to freezing/thermal expansion, no release of well fluids

A Proceeding with wellhead valve upgrade to reduce freezing/thermal expansion events

ConocoPhillips




Workovers & Recompletions

P All redrills pushed to 2021

D Well Workovers:

Feb20
Now-20
Now-20
Now-20
Now-20

101-P16 Dec20

Clean out sand/Caliper/Straddle packer FCD liner failure Completed and back online in March 2020

Clean out sand/Caliper/Patch FCD liner failure Not finished by December 31. To be completed in 20
Clean out sand/Caliper/Straddle packe€D liner failure = Completed and back online in December 2020
Clean out sand/Straddle packerione liner/casing issue Completed and back online in December 2020
Clean out sand/Caliper/install plug at toe of liner Completed and back online in December 2020
Clean out sand/Caliper/Straddle packer slotted liner failu Unable to be cleaned out. Investigating options in 20

ConocFilps



Calnjection

A Non-Condensable Gas (NCG)igjection was I:I oo Aree : T : : ‘ f i ®
deployed in the wells indicated on the next two slide Surface Footprint

for pressure support in the steam chambers and as | orited subsurtace 0a
mitigation for top water thief zones where pressure et
balance and steam loss can be a challenge. In both Tomporary NCG
scenarios, NCG has proven to be a successful No NCG

technology yielding optimization of SOR.

A NCG has reduced SORpars withtop water and
reduced thetemporary SOR impact ofq@essurizing
pads under a top water thief zone.

A NCG was injected at an averagfe20,00043,000
Sn#/d on aper subsurface pad basis. NCG rates var
with recovery factor and injectivity; larger steam
chambers have greater volumes of gas injected.

A NCG was also used topeessurize pads after shut
downs in 2020.

A NCG was online at Pad 103 formeessurization
purposes in 2020 no continuousinjection.

A Pipelinespecificatiomaturalgas fromTCPIpipeline
is used for NCG dajection. Surface metering of

produced gas is poor and there is no distinction
between steam and hydrocarbagas; therefore, a
recoverypercentage cannot be estimated.

L
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Wells withNCGCaInjection

WELL ALIAS LICENSE_ID WELL ALIAS LICENSE_ID

103141408307W400
100141408307W400
100022308307W400
103022308307W400
105022308307W400
107022308307W400
103072308307W400
102072308307W400
100072308307W400
100101208307W400
100071208307W400
100081208307W400
102081208307W400
103081208307W400
109081208307W400
100050708306W400
103040708306W400
105040708306W400
103010108307W400

108020108307W400
100020108307W400

101-08(02)
101-09(01)
101-10(03)
101-11(04)
101-12(05)
101-13(06)
101-16(07)
101-17(08)
101-18(09)
102-01
102-02
102-03
10204
102-05
102-06
102-07
102-08
102-09
102-10
102-11
102-12

AB0399948
AB0399895
AB0399898
AB0399984
AB0400047
AB0400089
AB0328304
AB0328303
AB0328302
AB0314285
AB0314286
AB0314287
AB0314288
AB0314289
AB0389669
AB0390440
AB0390802
AB0390956
AB0314292

AB0409009
AB0314290

102020108307W400
102030108307W400
104030108307W400
100163508207W400
103163508207W400
105163508207W400
100142308307W400
102112308307W400
103112308307W400
104112308307W400
105112308307W400
106112308307W400
106112308307W402
103102308307W400
107072308307W400
108072308307W400
109072308307W400
110072308307W400
103092808306W400

105092808306W400
103162808306W400

102-13
10214
10215
102-16
10217
102-18
10301
10302
10303
10304
10305
10306
10306
10308
10309
10310
10311
10312
2631-01
263102
2631-04

AB0314293
AB0314284
AB0328617
AB0389690
AB0390761
AB0390814
AB0458456
AB0458503
AB0458606
AB0458626
AB0458669
AB0458728
AB0458728
AB0458583
AB0458455
AB0458516
AB0458607
AB0458635
AB0449420

AB0449467
AB0449725




Wells withNCGCaInjection

WELL ALIAS LICENSE_ID WELL ALIAS LICENSE_ID

102162808306W400
100013308306W400
102013308306W400
108132708306W400
112132708306W400
105122608306W400
107122608306W400
109062608306W400
104032608306W400
107042708306W400
107032708306W400
104032708306W400
109032708306W400
110032708306W400
113032608306W400
109032608306W402
102022608306W402
100142308306W402
103071408306W400

104071408306W400
107071408306W400

263-1-06
263-1-07
263-1-08
263-1-09
2631-11
263-2-02
263-2-03
263-2-09
2632-10
264-1-04
264-1-05
264-1-07
264-1-08
264-1-09
264-2-01
264-2-02
264-2-03
264-2-04
264-3-01

264-3-02
264-3-03

AB0449414
AB0449508
AB0449701
ABO0449777
AB0450154
AB0443148
AB0443478
AB0443726
AB0442968
ABO0456777
AB0456897
AB0456625
AB0456418
AB0456522
AB0447863
AB0447676
AB0447788
AB0447650
AB0456161

AB0456206
AB0456160

112061408306W402
113061408306W402
114061408306W400
115061408306W400
116061408306W400
103041408306W400
104041408306W400
102041408306W400
100071408306W400
102092208306W400
103092208306W400
104092208306W400
1wW0122308306W400
113052308306W400
103052308306W400
104052308306W400
105052308306W400
106052308306W400
107052308306W400

102042308306W400

264-3-04
264-3-05
264-3-06
264-3-07
264-3-08
264-3-09
264-3-10
264-3-11
264-3-12
2652-01
265-2-02
265-2-03
265-2-04
2652-05
265-2-06
265-2-07
265-2-08
2652-09
2652-10

2652-11

AB0456313
AB0456444
AB0456497
AB0456635
AB0456049
AB0456069
AB0456087
AB0456110
AB0456146
AB0462071
AB0462123
AB0463692
AB0462073
AB0465240
AB0462072
AB0462124
AB0463693
AB0464044
AB0464222

AB0464417
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Directive 054Section 4.3
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Surface Infrastructuresater Source & Disposal Wells
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Deep Groundwater Wells

(1,2 label represents Surmont Phase)

® Non-saline Source Well
Lower Grand Rapids or Clearwater Formation

® Saline Source Well
Lower Grand Rapids or Clearwater Formation

©  Disposal Well

McMurray or Keg River Formation

*  Observation Well
Lower Grand Rapids, Clearwater or McMurray Formation

—— SAGD Horizontal Wellbore
Pipelines

Source Water
s Disposal Water
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2020 Surmont Operations

GENERAL

A Facility throughput guided by AER curtailment for Q1

A Market conditions in May led to a curtailment in rates
production increased back to normal levels in September

A No new surface technologies were trialed during the

reporting period

m SURMONT PHASE 1

A Full plant outage May & September 7
A Planned maintenance executed in August

m SURMONT PHASE 2

A Operational challenges due to high variability in
production rates
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CPPModifications:surmont Phase 1 Plot Plan
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CPPRPModifications:surmont Phase 2 Plot Plan

| 2 No modifications to the S2 CPF during the
2020 reporting period required an AER
application approval.
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