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This submission is intended to provide information in 
compliance with:

Directive 054: Performance Reporting and Surveillance of 
In Situ Oil Sands Schemes (April 2020) for the operating 
period from January 1, 2024 to December 31, 2024

Condition 28 of Commercial Scheme Approval No. 
9426HHH for the submission of an annual Oil Sands 
Conservation Act Report (OSCA Report)

Condition 4 (d) of Class 1b Disposal Approval No. 
10044N for the summary of the Basal McMurray disposal 
monitoring results
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Directive 054: Section 4.1

Introduction



Surmont Overview
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OWNERSHIP

Surmont is a steam-assisted gravity drainage (SAGD) bitumen 
recovery facility in the Athabasca oil sands area that is wholly 
owned and operated by ConocoPhillips Canada Resources Corp.

 LOCATION

The project is approximately 63 km southeast of Fort McMurray, 
Alberta, encompassing 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:

Á 2004 - construction start at Surmont Phase 1 (òS1ó)

Á 2007 - commercial production at S1

Á 2010 - construction start at Surmont Phase 2 (òS2ó)

Á 2015 - commercial production at S2

 APPROVED BITUMEN PRODUCTION LIMIT

29,964 cubic metres per day (m3/d) on an annual average basis or 
188 thousand barrels of oil equivalent per day (MBOED)



Surmont Overview: Development Area 
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Approved Surmont Development Area

S2

S1



Directive 054: Section 4.2
OSCA Report: Table 1 (1)

Subsurface



Surmont Lifespan Production
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Surmont Lifespan Production
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Development Area Maps: Drilled Drainage Areas
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DRILLED DRAINAGE AREAS

Á 101N Á 261-3 Á 264-2

Á 101S Á 262-1 Á 264-3

Á 102N Á 262-2 Á 265-1

Á 102S Á 262-3 Á 265-2

Á 103 Á 263-1 Á 266-2

Á 104W-A Á 263-2 Á 267-1

Á 264-1 Á 267-3



Development Area Maps: Drilled and Approved Drainage Areas
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LIFECYCLE APPROACH (APPLICATION NO. 1942644)

The conceptual locations of future subsurface drainage 
pattern areas are identified based on current sequencing 
scenarios as follows:

Á Future near-term drainage areas: Ó 10 years

Á Future long-term drainage areas: > 10 years

NEW SUBSURFACE INFORMATION

Attached is ConocoPhillipsõ OSCA Annual Report for 
upcoming subsurface drainage areas 107W, 108W, and 
109W. These new drainage areas will be the first 
evaluated, designed, and developed using the lifecycle 
approach.



New Geological, Geomechanical & Reservoir Data
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2024 Data Acquisition2024 Wells Drilled
Data Types 

Acquired
Quantity

Basic Logs

Each well (Triple Combo, 

Density ðNeutron, Spectral 

Gamma)

Sonic Logs 16

Micro Image Logs 16

Wireline Pressure 9 samples

Overburden Core 1

Magnetic 

Resonance 
3

Core: Porosity 979  samples

Core: Grain 

Density 
979  samples

Core: Dean Stark 979  samples

Core: XRD 51 samples

Core : MICP 31 samples

Core : PSA 32 samples

Core : GCMS 33 samples

Core: Rock 

Mechanics 

(Triaxial Tests)

41 samples

Core: Rock 

Mechanics (Shear 

Tests)

13 samples

Wells Drilled in 2024 Drainage Area Type

100021508307W400 CBR-3 OBS

100042508307W400 104W-B OBS

100060308406W400 E262-1A OBS

100061608307W400 CBR-2 OBS

100100308406W400 E262-1-B OBS

100111208307W400 106E OBS

100160908307W400 CBR-2 OBS

102011408307W400 106E OBS

102092308307W400 N/A OBS

102141208307W400 106E OBS

102152308307W400 104W-A OBS

104141208306W400 267-3 OBS

106142308307W400 104W-A OBS

106143408306W400 E262-1-A OBS

1AA080308406W400 E262-1-B OSE

1AB151108307W400 106E OSE



Development Area Maps: Net Pay Isopach
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Properties Project Area

NCB Thickness Range0 to Greater than 30 m

NCB Thickness 13.68 m

Phie in NCB 31.83%

So in NCB 76.28%

OBIP in NCB >  18m17,864.24 MMbbls  Deterministic

OBIP = Thickness x Phie x So x Area

Net Continuous Bitumen Thickness (NCB) = 

Sands Having:

Á Deep Resistivity>= 10 

Á Ohm-m and Vsh < 33%

Net Pay Isopach



Development Area Maps: Net Top Gas Interval
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Net Top Gas Isopach

Net Top Gas Thickness = Sands Having:

Á Deep ResistivityÔ10 

Á Ohm-m and Vsh < 65%



Development Area Maps: Major Water Intervals(Net Top Water)

ConocoPhillips 14Net  Top Water Isopach

Net Top Water Thickness = Sands Having:

ÁDeep Resistivity < 10 Ý-m

Á Vsh < 45%



Development Area Maps: Major Water Intervals(Net Bottom Water)

ConocoPhillips 15Net  Bottom Water Isopach

Net Bottom Water Thickness = Sands Having:

ÁDeep Resistivity < 10 Ý-m

Á Vsh < 45%



Development Area Maps: Seismic Discontinuities
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CAPROCK GEOTECHNICAL HAZARD ANALYSIS
ÁNo new seismic discontinuities have been identified within the 

Surmont development area since the submission of Lifecycle 
Application No. 1942644.

ÁThe three highest risk structural mechanisms for caprock 
integrity are:

1) Caprock faulting or fracturing

2) Post-caprock dissolution of the Prairie Evaporite

3) Post-caprock karsting of underlaying Devonian carbonates

ÁNone of these features are present within the near-term 
development area. Discontinuities will be investigated prior to 
pad development activities in those areas.

ÁConocoPhillips considers the risk level of each mapped seismic 
discontinuity individually.

Á Initially a 300 m operations buffer is generated around the feature 
(i.e., approx. twice the mapped distance bitumen mobilization occurs 
from a well pair at Surmont from 4D seismic interpretation ).

Á The discontinuities are evaluated, and a workplan is formulated to 
verify cap rock integrity risk, which may include new delineation or 
observation wells, offset well studies, and additional seismic 
processing.

Á Areas with proven compromised cap rock are avoided for 
development.

Á Monitoring wells and 4D seismic strategies are planned prior to 
developing areas near possible containment risks.



Development Area Maps: Potential Geomechanical Anomalies
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1) Caprock seismic discontinuitiesdue to d ifferential 

compaction of McMurray mud abandoned channels

2) Post caprock dissolution of 

the Prairie Evaporite,Cold

Lake,or Lotsberg Salts 

3) Post caprock karsting of underlying Devonian carbonates (no 

interpreted caprock impact to date)

1

2

3



Development Area Maps: Geomechanical Anomalies
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MAP OF MAJOR DISSOLUTION

Á Seismically interpreted isochron of 
Prairie Evaporite at Surmont, 
illustrating areas of major dissolution



Corner Reflector (CR): Permanent monuments installed on the ground 
for monitoring surface deformation in the field due to the SAGD process 
in the subsurface

Coherent Target Monitor (CTM): Measurements from 
reflectors (e.g., pad pipe rack) that can be taken consistently over 
time and used to monitor surface pad heave

Development Area Maps: Heave Monitoring

19ConocoPhillips

*Surface pad is built on top of SAGD well pair from other drainage areas

**Normalized for DA heave rate

***Steam injection not initiated in 2024

manual contouring applied
Pad/DA Average CR DA Heave Rate

Since SAGD (mm/year)
Average CTM Pad Heave Rate

Since SAGD (mm/year)**

101
101-N 11

42
101-S 4

102
102-N 1

42
102-S 2

103 9 36
104* 104W A NA*** NA***

261-3* 15 47
262-1* 12 34
262-2* 13 52
262-3* 16 46
263-1* 15 85
263-2* 14 53
264-1* 14 54
264-2* 16 66
264-3* 15 44

265
265-1 3

73
265-2 16

266-2 21 92

267
267-1 15

135
267-3 6



Development Area Maps: Existing Seismic Acquisition
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3D km 2 Shots S-R line S-R

N 60 17 004 60 60 x 30

S 75 33 668 80 x 120 24 x 18

NE 50 24 512 120 x 80 24 x 18

NW 65 29 906 80(160) x 120 20 x 20

NC 33 24 009 60(120) x 80 20 x 20

NEII 9 3 598 120 x 80 24 x 18

NWII 14 4 394 160 x 120 20 x 20

SW 23 7 236 160 x 120 20 x 20

SE 86 54 801 80 x 100 20 x 20

KNW 22 9 543 120 x 80 20 x 20

KW 58 24 690 120 x 80 20 x 20

KE 85 55 808 80 x 80 20 x 20

580 289 169

4D km 2 S-R # Monitors

101N 1.8 10 x 10 10

101S 1.8 10 x 10 10

102N 1.6 20 x 20 10

102S 1.7 20 x 20 7

103 1.9 20 x 20 6

104W 3.7 20 x 20 0

S2 15.0 20 x 20 4*

267-3 2.0 20 x 20 0

29.5

*Average # Monitor  per DA in S2

267-1, 267-3 have 0 monitors

3D SEISMIC AT SURMONT
Existing Seismic

4D SEISMIC AT SURMONT
Existing Seismic

NW
103

104W

Pilot

101-N 101-S

102-S

102-N

NWII

NEII

S2

S

N

SE

KEKW

KNW

NC

267-3

NE



Development Area Maps: Seismic Acquisition (4D)
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4D S-R # Monitors

S1 / 103 20 x 20 6th

S2 / 262-1 20 x 20 4th

S2 / 262-2 20 x 20 5th

S2 / 262-3 20 x 20 4th

S2 / 263-1 20 x 20 5th

S2 / 263-2 20 x 20 6th

S2 / 264-1 20 x 20 5th

S2 / 265-1 20 x 20 2nd

S2 / 265-2 20 x 20 5th

S2 / 266-2 20 x 20 4th

4D SEISMIC AT SURMONT
4D Monitors 2024



Representative Well Cross-SectionA - A`
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Well Section A -Aõ Tops

WBSK Wabiskaw Formation 

WBSK_MKR Wabiskaw Marker

MCMR McMurray Formation

MCMR_TTG McMurray Top Gas 

MCMR_BTG McMurray Base Top Gas

MCMR_TTW McMurray Top Water

MCMR_BTW McMurray Base Top Water

MCMR_TB McMurray Top Bitumen

MCMR_TCB McMurray Top Continuous Bitumen

MCMR_BCB McMurray Base Continuous Bitumen

MCMR_BB McMurray Base Bitumen

MCMR_TBW McMurray Top Bottom Water

MCMR_BBW McMurray Base Bottom Water

Pre_K Devonian Unconformity

WBSK

WBSK_MKR

MCMR_BTG MCMR_TTW
MCMR_BTW

MCMR_TB

MCMR_BB

MCMR_BCBMCMR_TBW

MCMR_BBW

Pre-K

MCMR_TCB

MCMR_TCB

MCMR_BCB

MCMR_BCB

MCMR_BB

MCMR_BTG

DATUM: MCMR MCMR_TTG

Pre-K

Pre-K

MCMR_TTW

MCMR_BTW

A

A

Aõ

Aõ

MCMR_BCB

MCMR_TCB

MCMR_TTG

MCMR_TCB

BitumenGross Continuous Bitumen Top Gas Muds / Muddy IHS



Representative Well Cross-SectionB - B`
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Well Section A -Aõ Tops

WBSK Wabiskaw Formation 

WBSK_MKR Wabiskaw Marker

MCMR McMurray Formation

MCMR_TTG McMurray Top Gas 

MCMR_BTG McMurray Base Top Gas

MCMR_TTW McMurray Top Water

MCMR_BTW McMurray Base Top Water

MCMR_TB McMurray Top Bitumen

MCMR_TCB McMurray Top Continuous Bitumen

MCMR_BCB McMurray Base Continuous Bitumen

MCMR_BB McMurray Base Bitumen

MCMR_TBW McMurray Top Bottom Water

MCMR_BBW McMurray Base Bottom Water

Pre_K Devonian Unconformity

WBSK

WBSK_MKR

MCMR_TTG

MCMR_BTG
MCMR_TTW

MCMR_BTW

MCMR_TB

MCMR_BB
MCMR_BCB

MCMR_TCB

MCMR_TBW

MCMR_BBW

Pre-K

MCMR_TCB

MCMR_TCB

MCMR_BCB

MCMR_BCB MCMR_BB

MCMR_TB
MCMR_BTG

DATUM: MCMR
MCMR_TTG

Pre-K

Pre-K

MCMR_TTW

MCMR_BTW

B

B

Bõ

Bõ

BitumenGross Continuous Bitumen Top Gas Muds / Muddy IHS



Original Bitumen in Place

ConocoPhillips 24Hydrocarbon Pore Volume (HCPV) Map 2024

Region MMBBLs

Surmont Lease 20923.09

Project Area 20710.68

101N 64.22

101S 66.75

102N 47.81

102S 50.26

103 69.94

261-3 69.59

262-1 61.11

262-2 60.24

262-3 67.08

263-1 75.14

263-2 65.04

264-1 63.74

264-2 68.3

264-3 69.19

265-1 21.65

265-2 56.32

266-2 67.45

267-1 88.57

267-3 85.38



Well Patterns, Bitumen Recovery & Reservoir Parameters
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Properties Depth (masl) Area (m2) Thickness NCB (m) Phie in NCB % So in NCB % KH in NCB (mD) KV in NCB (mD)
Initial Pressure 

(KPa)

Original 
Bitumen in 

Place 
(MMBBLS)

Producible Oil 
in Place 

(MMBBLS)

Expected 
RF

Current RF

Surmont Lease 276.03 - 215.27 577,445,953 23.2 31.79% 76.97% 4,148 3,451 - 20,654.9 16678.58 50% 2.9%

Project Area 276.32 - 215.86 561,632,105 23.6 31.82% 77.06% 4,148 3,451 - 20,462.1 16519.72 50% 2.9%

101N 282.03 - 212.08 1,090,775 36.4 31.78% 80.49% 4,403 3,658 1,690 63.9 55.85 60% 57%

101S 283.95 - 219.81 1,064,692 37.8 33.18% 79.45% 5,424 4,552 1,684 66.7 58.60 80% 78%

102N 284.6 - 225.93 975,251 31.0 32.25% 79.87% 4,733 3,982 1,735 47.7 42.32 60% 56%

102S 285.41 - 225.34 1,019,252 34.7 31.25% 74.24% 4,078 3,364 1,800 50.0 45.61 90% 84%

103 282.23 - 213.1 1,022,239 42.4 31.65% 81.09% 4,405 3,655 1,691 69.9 63.74 80% 71%

261-3 275.79 - 204.42 1,000,542 44.7 31.96% 78.02% 4,334 3,557 1,328 70.2 56.19 50% 45%

262-1 275.09 - 200.64 996,252 39.5 31.66% 80.12% 4,122 3,413 1,307 60.7 50.99 70% 63%

262-2 276.89 - 212.39 974,291 38.3 33.19% 78.83% 5,231 4,411 1,296 60.4 51.31 60% 52%

262-3 280.09 - 212.46 943,213 44.0 32.86% 78.37% 4,963 4,141 1,368 67.2 60.88 50% 18%

263-1 282.22 - 214.49 1,271,315 36.2 32.98% 79.38% 5,061 4,259 1,404 75.7 59.19 70% 63%

263-2 285.79 - 216.14 998,219 40.8 32.44% 78.12% 4,696 3,910 1,397 65.0 56.60 50% 39%

264-1 289.13 - 215.81 1,033,834 39.2 32.90% 79.94% 5,167 4,355 1,444 64.0 57.80 50% 29%

264-2 288.05 - 217.13 1,011,337 42.2 32.66% 77.96% 4,712 3,925 1,437 68.4 61.25 50% 29%

264-3 288.81 - 215.65 1,209,485 37.6 31.97% 75.54% 4,463 3,702 1,564 69.1 63.54 50% 46%

265-1 287.01 - 218.8 331,352 28.1 33.44% 83.12% 4,645 3,856 1,600 21.8 16.60 50% 18%

265-2 289.73 - 220.38 917,433 39.0 32.52% 76.62% 5,113 4,266 1,496 56.0 44.36 85% 74%

266-2 280.91 - 210.85 949,974 42.7 32.82% 80.06% 4,894 4,091 1,337 67.1 57.30 60% 60%

267-1 286.61 - 212.18 1,276,072 42.0 33.18% 79.29% 5,092 4,229 1,764 88.6 76.05 50% 4%

267-3 287.16 - 210.22 1,114,573 42.6 32.71% 81.38% 4,797 3,966 1,311 79.28 63.02 50% 4%



Wellbore Integrity

Casing Integrity

Á Continued to monitor the evolution of casing deformation in pad wells, which primarily affects Surmont 
1 wells

Á Performed caliper logging on all redrill wells and where opportunities to log were presented

Á Performed fluid suppression testing in areas of elevated risk to ensure casing integrity where logging 
could not be performed  

Surface Casing Vent Flow/Gas Migration

ÁPerformed regular surface casing vent flow (SCVF) testing as per ConocoPhillips Canadaõs Well Integrity 
Program and Directive 087 regulatory requirements

ÁWhere SCVF/gas migration (GM) was identified, source intervals were identified through carbon 
isotope analysis and comparison with ConocoPhillipsõ extensive internal database of known samples

Wellhead Integrity

Á Performed regularly scheduled inspection and maintenance as per our Wellhead and Christmas Tree 
Inspection, Testing, and Maintenance (ITM)  Program

Á During regular inspections in 2024, not one issue was identified with wellheads in service ð a positive 
indication that our ITM program is effective and working well

26



Workovers & Recompletions
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Redrills

Well Date Scope Status
101-P25 Sept-2024 Sidetrack Online 2024

103-P01 Nov-2024 Sidetrack Online 2024

103-P09 Jul-2024 Stepout Online 2024

262-2-P07 May-2024 Sidetrack Online 2024

263-2-P01 Apr-2024 Sidetrack Online 2024

263-2-P06 May-2024 Sidetrack Online 2024

264-1-P12 May-2024 Sidetrack Online 2024

265-2-P10 Dec-2024 Sidetrack (cellar) Online 2024

262-3-04 Dec-2024 Sidetrack (Uphole Pair) Online 2025

263-1-10 Nov-2024 Sidetrack (Uphole Pair) Online 2024

263-1-11 Dec-2024 Sidetrack (Uphole Pair) Online 2025

264-1-09 May-2024 Sidetrack (Uphole Pair) Online 2024

264-2-P12 Jun-2024 Stepout (Infill) Online 2024

264-2-P13 Jun-2024 Stepout (Infill) Online 2024

263-2-P12 Apr-2024 Stepout (Infill) Online 2024

263-2-P13 Apr-2024 Stepout (Infill) Online 2024

264-1-P02 Oct-2024 Sidetrack (Infill) Online 2024

102-P01 Sept-2024 Stepout (Infill) Online 2025

102-P02 Oct-2024 Stepout (Infill) Online 2024

102-P07 Oct-2024 Stepout (Infill) Online 2024

101-P06(17) Sept-2024 Stepout (Infill) Online 2024

101-P07(18) Sept-2024 Stepout (Infill) Online 2024

101-P10(03) Sept-2024 Stepout (Infill) Online 2024

101-P13(06) Sept-2024 Stepout (Infill) Online 2025

101-P15 Sept-2024 Stepout (Infill) Online 2024

Workovers

Well Date Scope Status
263-2-P10 Mar-24 Liner Repair Online 2024

102-P09 May-24 Liner Repair Online 2024

261-3-P06 Jun-24 Liner Repair Online 2024

265-2-P04 Feb-24 Liner Repair Online 2024

265-2-P09 Apr-24 Scab Liner Installation Online 2024

264-3-P10 Dec-24 Well Repair and Suspend Suspended for Redrill in 2025

103-P01 Jul-24 Downhole Instrument Repair Online 2024



Non-Condensable Gas Co-Injection
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Á NCG co-injection was deployed on the pads for pressure 
maintenance and top water thief zone mitigation where 
pressure imbalance and steam losses can be a challenge.

Á NCG helped reduce SOR and accelerated re-pressurizing pads 
under a top water thief zone.

Á NCG injection can cause Electric Submersible Pump 
(ESP)interference and inefficiency due to excess gas 
production, requiring NCG rate and pump optimization .

Á NCG was injected at an average rangeof 4,000 to 60,000 Sm3/d 
per subsurface DA in 2024.

Á NCG rates vary with recovery factor and injectivity; larger 
steam chambers have greater rates of gas injected.

Á NCGco-injection concentration varies from 0.1 to 5 mol% 
steam per well to maintain steam chamber pressure and 
manage ESP interference.

Á Fuel gas from TransCanada Pipeline is used for NCG co-
injection; surface metering of produced gas is highly uncertain 
at a pad level because there is no distinction between produced 
steam and methane gas. Produced gas is allocated at the plant 
level, and a per-pad NCG recovery percentage cannot be 
estimated. Plant level gas production has been steady at a gas 
oil ratio (GOR) of 8, regardless of NCG co-injection, which 
suggests minimal NCG recycle.



Solvent Co-Injection
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Á Warm Applied Solvent Process (WASP) concluded on a less 
mature portion of pad 101

Á This process has assisted to reduce steam oil ratio by 
maintaining oil rates while cutting steam by half

Á Solvent production was measured for a period of 6 months 
after the last injection date 

Á Butane was the solvent of choice in this application and has 
been injected between 12 m3/d and 60 m 3/hr as 
ConocoPhillips works to optimize target KPIs

Á Solvent injection rate was modified in response to well 
performance and pump behaviour as re-production can 
encourage no-flow events on the ESPs and subsequently 
needs to be actively managed



Directive 054: Section 4.3
OSCA Report: Table 1 (2)

Surface




