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4.1

Introduction
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4.1, 1) Scheme Setting and Background

Å Jackfish 1, 2, and 3 utilize steam-assisted gravity drainage (SAGD) to recover bitumen 

from the McMurray formation.

Å Located 150 km south of Fort McMurray.

Å Jackfish 1 scheme approval granted November 2004; first steam August 2007. 

Å Jackfish 2 scheme approval granted September 2008; first steam May 2011.

Å Amalgamation of Jackfish approvals (including Jackfish 3) November 2011; first steam 

July 2014.

Å Jackfish expansion approvals granted in 2018 & 2019.
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4.1, 1) Scheme Setting and Background (contôd)
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4.2

Subsurface
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4.2, 2) Production Plot ïJackfish 1

Well pairs represent producing well counts
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4.2, 2) Production Plot ïJackfish 2

Well pairs represent producing well counts
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4.2, 2) Production Plot ïJackfish 3

Well pairs represent producing well counts
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4.2, 3 a) Drilled and Approved Drainage Boxes
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So Bitumen Pay

ÅCharacterizes the complete package accessible 

through SAGD. In Jackfish Project area Bitumen 

Pay is segregated into two separate pay zones if 

substantial IHS is present in between.   

ÅDefined by: 

ÅSo > 50% 

ÅEncompasses all brecciated intervals

ÅMay include minimal IHS

ÅSo is a standard petrophysical curve calculated from 

resistivity and porosity logs, and correlated to core data.
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4.2, 3 b) Resource Cut-off
Jackfish Bitumen Pay Definition
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4.2, 3 b) Pay Isopach
Jackfish McMurray Formation Bitumen Pay Thickness
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4.2, 3 b) Pay Isopach
Jackfish Expansion East McMurray Formation Bitumen Pay Thickness
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4.2, 3 c) Major Gas and Water Intervals
Jackfish McMurray Formation Water Contact to Paleozoic Isopach
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Jackfish Expansion East McMurray Formation Water Contact to Paleozoic Isopach
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4.2, 3 c) Major Gas and Water Intervals

Å No major gas intervals in communication with pay at Jackfish.
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4.2, 3 d) Geomechanical Anomalies

Å No known geomechanical anomalies identified since last reporting period.
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4.2, 3 d) Heave Monitoring

ÅNo heave monitoring was conducted in 2022

ÅHeave monitoring is not a condition of approval 

As there are no significant geomechanical issues observed at Jackfish (associated with low 

pressure long-term SAGD operations) heave monitoring is not considered to be required
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Å 4D seismic was acquired in 2022
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4.2, 5) Project, Development and Combined Active Well Pattern Volumetrics

Area 

(Ha)

Average 

Thickness

(m)

Average Oil 

Saturation 

(%)

Average 

Porosity  

(%)

OBIP/PBIP

(106m3)

OBIP/PBIP

(106m3)
(Bitumen 2 

Inclusive)

Cumulative 

Oil (106m3)

Cumulative

Recovery 

(%)

Project Area 17,094 13.5 74 33 569 75 - -

Development 

Area
10,300 17.0 74 34 462 63 - -

Active Well 

Patterns
1,712 31.2 80 34 147 - 65 44

Reservoir Characteristics Jackfish

Average Permeability (Kmax, md) 5400

Average Permeability (Kv, md) 1,200-2,000

Averages listed above for Bitumen Pay Zone 1

Area = Hydrocarbon area within boundary

OBIP = Original Bitumen in Place; PBIP = Producible Bitumen In Place; PBIP = OBIP

Volumetric calculation = Area within boundary x Bitumen Pay thickness x avg. oil saturation x avg. porosity
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4.2, 6) Well Patterns Volumetrics ïJackfish 1

Pad
Area

(m2)

Average 

Thickness (m)

Average Oil 

Saturation  

(%)

Average 

Porosity (%)

Average Kh

Permeability

(D)*

OBIP/PBIP

(106m3)

Ultimate  

Recovery 

Factor (%)

Recovery 

Factor (%) to 

Date of 

OBIP/PBIP

A 529,788 38 83 33 7.7 5.5 85 - 90 87

B 532,736 30 78 35 5.1 4.3 65 - 75 67

C 530,374 38 83 35 6.3 5.7 55 - 75 54 

DÀ 531,192 41 82 35 6.0 6.2 55 - 75 53

E 603,919 36 80 34 6.0 6.0
55 - 75 40

EX 246,699 33 80 34 4.7 2.2

FÀ 675,933 35 80 35 4.9 6.5 55 - 75 42

G 525,388 33 81 34 8.0 4.8 50 - 70 27

H 530,352 26 78 34 4.5 3.7 55 - 75 58

I 530,093 34 79 34 4.0 4.8 50 - 70 30

O 509,016 32 77 34 5.5 4.3 50 - 70 26

R 587,459 27 78 34 6.3 4.2 50 - 70 19

Area = Hydrocarbon area within boundary

OBIP = Original Bitumen in Place; PBIP = Producible Bitumen In Place; PBIP = OBIP

Volumetric calculation = Area within drainage box boundary x Bitumen Pay thickness x avg. oil saturation x avg. porosity

*Permeability values are directly from core analysis and are highly variable across Jackfish
À Recovery to Date was previously reported on surface pad production; current and go forward reporting is more appropriately based on subsurface patterns (e.g. well pairs 10, 11, and 12 are drilled from the 

Pad F surface, but volumes are producing from the Pad D subsurface drainage pattern).
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4.2, 6) Well Patterns Volumetrics ïJackfish 2

Pad
Area

(m2)

Average 

Thickness (m)

Average Oil 

Saturation  

(%)

Average 

Porosity (%)

Average Kh

Permeability

(D)*

OBIP/PBIP

(106m3)

Ultimate  

Recovery 

Factor (%)

Recovery 

Factor (%) to 

Date of 

OBIP/PBIP

AA 501,959 27 80 35 5.1 3.7 50 - 70 50

BBÀ 505,878 48 79 34 6.2 6.2 70 - 80 74

CC 506,800 28 75 34 4.6 3.6 50 - 70 27

DD 506,800 24 79 34 3.7 3.2 50 - 70 38

FF 653,881 27 81 34 5.9 4.8 50 - 70 44

KK 506,800 17 76 33 5.0 2.2 50 - 70 56

MM 341,961 30 85 35 4.9 2.4 50 - 70 27

OOÀ 581,971 38 82 34 4.3 6.3 50 - 70 39

PP 802,645 30 80 35 5.6 6.6 60 - 80 59

QQ 577,134 25 80 35 4.6 4.0 50 - 70 23 

Area = Hydrocarbon area within boundary

OBIP = Original Bitumen in Place; PBIP = Producible Bitumen In Place; PBIP = OBIP

Volumetric calculation = Area within drainage box boundary x Bitumen Pay thickness x avg. oil saturation x avg. porosity

*Permeability values are directly from core analysis and are highly variable across Jackfish
À Refer to slide 29 
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4.2, 6) Well Patterns Volumetrics ïJackfish 3

Pad
Area

(m2)

Average 

Thickness (m)

Average Oil 

Saturation  

(%)

Average 

Porosity (%)

Average Kh

Permeability

(D)*

OBIP/PBIP

(106m3)

Ultimate  

Recovery 

Factor (%)

Recovery 

Factor (%) to 

Date of 

OBIP/PBIP

EE 506,800 41 81 34 6.0 5.6 50 - 70 50

EEE 1,001,408 24 79 34 5.7 6.5 50 - 70 22

III 658,102 31 84 34 4.1 6.0 60 - 80 27

J 530,754 31 84 34 4.5 4.2 50 - 70 42

K 676,312 41 87 34 6.3 8.2 60 - 80 61

RR 720,253 30 82 34 6.7 6.1 50 - 70 48

VV 558,761 26 82 35 5.6 4.1 50 - 70 54

OOO 649,524 30 72 34 5.3 4.7 50 ï70 6

Area = Hydrocarbon area within boundary

OBIP = Original Bitumen in Place; PBIP = Producible Bitumen In Place; PBIP = OBIP

Volumetric calculation = Area within drainage box boundary x Bitumen Pay thickness x avg. oil saturation x avg. porosity

*Permeability values are directly from core analysis and are highly variable across Jackfish
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Pad OO Re-Entry 

Well Trajectory as Drilled 

Lateral length 

(Drilling TD)

Spacing

007_RE 885m

70m
008_RE 926m

ÅNo Surface Changes 

DBIP Amendment 
(103m3)  

Drainage Box OO + 135

Drainage Box BB - 135

***Insert picture of Drainage 

Box OO/BB well 

trajectories***

Liner Depth BB7P 

Liner Depth BB6P 

OO8P_RE

OO7P_RE

~ 90m

~ 50m

Liner Depth
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4.2, 7) Co-Injection

Jackfish 1

Jackfish 3

Jackfish 2
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ÅCo-Injection: none other than NCG ïfuel gas, 

predominantly methane.

ÅTotal Pads: 18

ÅTiming: Late life / decline / higher recovery factor

ÅTarget Steam Re-allocation: 20%

ÅConcentration Range: 1-5 mol%

Infrequent upsets / well outages can result in periods of 

increased injection.
Asset Pads

Co-

Injection

Start Date

JF1
A, B, C, D, 

E, H, I
2018

JF2

AA, BB, 

CC
2018

DD, FF, 

KK
2016

JF3

EE, RR, 

VV
2019

J

K

2021

2022

NCG Co-Injection Capable Pad & 

Number of Well Pairs Injecting 

Producing Pad

#

5

5

5

5

5

6

6

755

5 4

4

5
8

6

5

ÅNCG Recovery: Current estimation of NCG recycle 

rates is between 30 ï70%

As observed throughout industry, the recovery of injected 

NCG is difficult to differentiate from steam, solution gas 

and lift gas where applicable.

5

7



ÅDiscussion:

Primarily used for steam re-allocation and reservoir pressure management

ÅLearnings to date:

NCG injection rates within expected range 

NCG successful in maintaining chamber pressure with reduced steam

No negative impact to resource recovery observed in late life NCG co-injection

Improved SOR observed

No McMurray aquifer or well integrity impacts evident to date

ÅGo Forward Plan:

Continue to monitor and evaluate NCG utilization and performance

Add NCG co-injection capability on pad F 

4.2, 7) Co-Injection (contôd)
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4.3

Surface
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4.3, 8 a) Built and Planned Surface Infrastructure Map


