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4.1.1

Firebag Project Overview
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A The Firebag Project is a commercial Steam Assisted Gravity RN ) [ e
Drainage (SAGD) scheme. e N T
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A Supplies bitumen to the Oil Sands Upgrader and sales to market. AR ST N
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A Average bitumen production for the reporting period has been G N &3,

28,986 m3/d (182,319 bbl/d) with a steam to oil ratio (ISOR) of 2.7
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4.2.2 a) b)

Scheme Performance 1 Well Production History
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4.2.2 a) b)

Scheme Performance i Well Production History
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4.2.3a),4.3.8a)

AER Project & Approved Development Areas

R6W4 F Well Layout
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Firebag Stratigraphic Chart
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Structure Map of Base Continuous Reservoir
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4.2.3b)

Structure Map of Top Continuous Reservoir
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Isopach Map of Continuous Reservoir
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4.2.3C)

Reservoir Zone Gas Isopach
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Gas zones shown above are inconsequential to SAGD operations at Firebag but are included for reference.
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Water and Lean Zones
I

A No top or bottom water zones have been identified within the Firebag
development area.

A Upper lean and middle lean are present in some parts of the Firebag
development area. Thief zone potential is unknown at this time but is
actively being investigated.

A For more information on lean zones, refer to applications 1875472
(Approval # 8870MMM) and 1925410 (Approval # 8870HHHH).
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4.2.3 d)

Firebag INSAR Cumulative Heave May 2013 - Oct 2019
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A There are no geomechanical anomalies in the Firebag development area.
A Maximum heave of 336 mm observed at Pad 116
A Heave data is used to:

o Calibrate geomechanical models

14 0 Monitor subsurface safety and flag areas that appear anomalous SUNCOR)



Caprock Integrity Assurance
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Geomechanical simulations are developed to assess all new pad startups.
These activities confirm that operating at the approved MOP does not impact Firebag caprock integrity.
No new drilling activity of delineation or observation wells during the reporting period.

No new caprock cores or micro-F r a coflested within the reporting period
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Reservoir Fracture Closure Gradients
I

TVD Fracture

Perforated Minimum |Closure

Well |Interval Stress Gradient
Date Well Alias  |(mKB) Target (kPaa) (kPag/mGL)
15-Mar-12{01-16-095-06W4 | OB134 |297-298 lower McMurray 3 sand 5238.9 17.6
17-Mar-12{09-09-095-06\W4 |OB135 | 263-264 middle McMurray sand 5106.1 19.3
13-Mar-12{11-10-095-06\W4 | OB 136 | 268-269 middle McMurray sand 4835.6 18.0
23-Feb-14|16-07-095-05W4 |0B205 [273-274 lower McMurray 3 sand 4319.7 15.7
11-Feb-15[{05-07-095-06W4 | OB147 | 255-258 middle McMurray sand 3868.3 15.1
10-Feb-16|15-26-094-06W4 OB140 296-299 middle McMurray sand 6171.9 20.6
8-Jan-19[03-32-094-06\W4|0B145 |272-275 middle McMurray sand 5330.4 19.5
16-Mar-12{01-16-095-06W4 | OB134 |277-278 middle McMurray mudstone 5398.7 19.4
18-Mar-12{09-09-095-06W4 |OB135 |247.5-248.5 | middle McMurray mudstone 4020.2 16.1
13-Mar-12{11-10-095-06W4 | OB136 |257-258 middle McMurray mudstone 4910.0 19.0
24-Feb-14[16-07-095-05W4 |0B205 [247-248 middle McMurray IHS 4407.6 17.7
12-Feb-15[{05-07-095-06W4 | OB147 |227-228 middle McMurray mudstone 4111.5 18.0
10-Feb-16{15-26-094-06W4 |0B140 | 276-277 middle McMurray mudstone 4731.0 16.9
16-Mar-12{01-16-095-06W4 |OB134 | 253.5-254.5 | Wabiskaw/lower Clearwater 5482.5 21.6
18-Mar-12{09-09-095-06W4 | OB135 |231-232 Wabiskaw/lower Clearwater 5060.2 21.9
14-Mar-12{11-10-095-06W4 | OB136 |238-239 Wabiskaw/lower Clearwater 4532.7 19.0
5-Mar-13{01-09-095-06\W4|0B182 [232.5-233.5 | Wabiskaw/lower Clearwater 5237.2 22.5
25-Feb-14[16-07-095-05W4|0B205 [225.5-226.5 | \Wabiskaw/lower Clearwater 4952.2 22.0
12-Feb-15{05-07-095-06\W4 |OB147 |209.5-210.5|Wabiskaw/lower Clearwater 4679.0 22.3
11-Feb-16{15-26-094-06W4 |OB140 | 250.5-251.5 | Wabiskaw/lower Clearwater 54346 22.3
16-Feb-17{07-31-094-05W4 |0OB184 | 225.5-226.5 | Wabiskaw/lower Clearwater 4915.9 22.2
10-Jan-19|03-32-094-06\W4|0OB145 [229.0-230.0 | Wabiskaw/lower Clearwater 5464.9 23.8
3-Feb-19|04-17-095-06\W4|0B148 [219.5-220.5 | Wabiskaw/lower Clearwater 4993.3 22.7
6-Feb-20]04-14-095-06\WW4| N/A |[256.0-257.0|Wabiskawlower Clearwater 5335.2 20.8

Note - Suncor limits Fracture Closure Gradient to Overburden Gradient (~21.5 kPaa/mGL)
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4.2.3¢e)

4D Seismic Survey Outlines
I

A Data was collected in the year indicated, while the associated interpretation is reported
the following year. This is to allow for required processing and interpretation time.
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=== Current Horizontal Wells == 2020 4D Seismic
=== Planned Horizontal Wells
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4.2.3e)

2020 4D Seismic i Steam Chamber Thickness Map
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4.2.4a)b)c)

Type Well Location Map
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Structural Cross Section Example
L

4.2.4 a) b) ¢)

Pad 101 Well Pair 7
*Coreholes are projected onto cross section
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