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Advisory

This presentation contains information in compliance with AER Directive 054 - Performance 

Presentations, Auditing, and Surveillance of In Situ Oil Sands Schemes. This document contains 

forward-looking information prepared and submitted pursuant to Alberta regulatory requirements and 

is not intended to be relied upon for the purpose of making investment decisions, including, without 

limitation, to purchase, hold or sell any securities of Greenfire Resources Ltd.

Oil & Gas Financial Information

The estimates of reserves were prepared effective December 31, 2023. All estimates of reserves were 

prepared by independent qualified reserves evaluators based on definitions contained in the Canadian 

Oil and Gas Evaluation Handbook and in accordance with National Instrument 51-101 Standards of 

Disclosure for Oil and Gas Activities. Additional information with respect to pricing and additional 

reserves and other oil and gas information, including the material risks and uncertainties associated 

with reserves estimates, is contained in Greenfire’s Annual Report on Form 20-F for the year ended 

December 31, 2023, available on SEDAR at www.sedar.com, EDGAR at www.sec.gov and on the 

website (www.greenfireres.com)
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Section 1.0 – Background



• Hangingstone Demonstration Project (the "Project") has been in operation since 1999, with an approved 
production capacity of 1,760 m3/day (~11,000 bbl/day)

• Alberta Energy Regulator (AER) Approvals:

• EPEA Approval No. 1604, as amended

• Scheme Approval No. 8788, as amended

• Project Operational History 

• Operated from 1999 to May 2016

• Suspension from May 2016 to September 2018

• Operated from September 2018 to April 2020 

• Suspension from May 2020 to December 2020

• Re-start activities commenced in December 2020

• Production recommenced March 2021

NOTE: 

The subject report includes information from January 1, 2023, to December 31, 2023, and is noted as the “reporting period” throughout. 

1.1 Background
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The Project is located approximately 80km south of Fort McMurray, Alberta

1.2 Location
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Section 2.0 – Subsurface



2.1 1999-2018 Production: Field Performance
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2.1 2019-2023 Production: Field Performance
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Disposal Well Failure (Oct. 2023)
Resulting in Bitumen and Water 
Production Decrease



2.2 2023 Field NCG Co-Injection & WSR

10Note: NCG Co-injection is an operational tool that initializes and ceases depending on operational and economic requirements



2.2 1999-2018 Field NCG Co-Injection & WSR
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2.2 2019-2023 Field NCG Co-Injection & WSR

12Note: NCG Co-injection is an operational tool that initializes and ceases depending on operational and economic requirements



2.3 Net Pay Isopach and Drainage Areas
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Net Pay Cutoff: 10m

McMurray Net Pay Criteria:
< 60 API Gamma Ray
> 27% Porosity
> 20 Ω·m Rt (>50% So)
< 30% Vshale
Muds <1m thick

Greenfire Hangingstone 
Demo Project Boundary

Hangingstone - Tier 1 Reservoir:
No Top Gas

No Top Water
No Lean/Transition Zones

No Bottom Water



• No change in caprock integrity analysis since August 2018

• Original injection pressures determined by mini-frac tests in the 1980’s

• Greenfire’s Hangingstone Expansion (~3km from the Project) conducted mini-frac testing in 2010 and 

exhibited consistent results to original data

• Reservoir pressure is monitored through blanket gas pressure readings in the casing annulus

From Greenfire Hangingstone Expansion 2018 AER In Situ Performance Review

2.4 Geomechanical Summary
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2.5 Seismic Summary
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2.6 Well Cross Section
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Hangingstone is a Tier 1 Reservoir:

• No top gas

• No top water

• No lean/transition zones
• No bottom water



2.7 Original Bitumen in Place (OBIP)
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OBIP Calculation Method

OBIP = Rv x ɸ x (1-Sw) x FVF

Where

OBIP = Original bitumen in place
Rv     = Rock Volume
ɸ = Porosity

Sw     = Initial water saturation

FVF   = Formation volume factor (1.001)

Note: Project Area and Development Area are defined to be the same in the Scheme Approval

Value Reservoir Parameter 

85 Initial Oil Saturation (%) 

30Porosity (%) 

24 Average SAGD pay Thickness (m) 

5,132Average Vertical Permeability (mD) 

5,774Average Horizontal Permeability 
(mD) 

Recovery Factor 
(based on OBIP)

(%) 

Cumulative Production
(e⁶m3) 

OBIP   
(e⁶m3) 

43.6 % 

6.5

14.9Operating Area

24.1%27Development Area

24.1%27Project Area



2.8 Well Patterns
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Est. OBIP 
Ultimate RF

(%)

Current 
PBIP RF

(%)

Current 
OBIP RF

(%)

Cumulativ
e Prod.
(e3m3)

PBIP
(e3m3)

OBIP
(e3m3)

Horizontal 
Perm.
(mD)

Vertical 
Perm. 
(mD)

Oil 
Saturatio

n
(%)

Porosity
(%)

Average 
Net Pay

(m)

Area 
(m2)

WellpairsPad

75-8569.960.61,4202,0322,3425,7745,132853027338,560ABM1

70-8052.845.81,0852,0532,3685,7745,132853023.4395,550CDE2

75-8574.065.42,0482,7663,1335,7745,132853023.8525,613HIJKLN3

65-7544.840.88091,8071,9835,7745,132853021.6364,067OPQZ4

65-7526.924.71,0193,7954,1235,7745,132853025.9627,926RSTUVW5

60-7016.113.41257749345,7745,132853024.7148,378XY6

70-8049.243.76,50613,22714,8835,7745,132853024.42,400,094Operating Area



• The Project is approved for full field NCG co-injection 

(pipeline fuel gas) and to increase injection up to 50-

mole percent with steam monthly

• Recovery is estimated at ~10 – 15% of injected volumes

• The table provides NCG co-injection carried rates for 

January to December 2023

• Average project injection for 2023 was 31,150 sm3/d

• Cumulative co-injection for 2023 was 11,369,700 

sm3

• Greenfire intends to continue with NCG co-injection to 

assist with reservoir pressure maintenance, pending 

market conditions, as it helps to keep pressure in the 

reservoir while allocating steam around the field

• Greenfire has observed no negative impacts from the 

use of NCG

2.9 Co-Injection Summary
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Cumulative 
Injection (sm3)

Average Per 
Well (sm3/d)

WellPad

7862B
1

1,8565M

282,432774C

2 933,8552,559D

272,138746E

1,373,4783,763H

3

1,349,8593,698I

661,7271,813J

550,3141,508K

1,245,2763,412L

385,4651,056N

854,0002,340O

4 768,2192,105P

401,2781,099Q

560,9611,537R

5

677,1141,855S

557,8741,528T

462,9571,268U

17,73849V

12,37234W

00X
6

00Y



2.10 Co-Injection Well Locations

20

Natural Gas Co-Injection is 
approved for well pairs A – Y



Section 3.0 – Surface
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3.1 Infrastructure

There are no immediate  

infrastructure projects 

planned for the Project



23

3.2 CPF Modifications 

• No AER applications have been approved for CPF modifications in 

2023



The following are the steam and bitumen rates for the Project for the Reporting Period. The rates matched 

the forecasted profiles

Licensed Nameplate = 1,760 m3/day

Steam Rate Design = 4,919 tonnes/day (80% quality)

3.3 Bitumen & Steam Rates
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*Plant Partial Outage in September 2023
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Section 4.0 – Historical & 
Upcoming Activity



• There were no suspensions or abandonments of production wells or 

patterns for the reporting period

• There are no well patterns with active blow-down or ramp-down

4.1 Suspension & Abandonments
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• Regulatory Approvals for the Reporting Period

• Directive 023 Category 2 Application No. 1942717, dated April 17, 2023, related to Open-Loop Ground 
Source Heat Exchange Cooling System to cool off emulsion and vapour returns from SAGD wells. 

• Successes

• Oil treatment had high uptime with limited creation of off-spec oil

• Successful partial outage in September (vessels clean up and inspections)

• Challenges

• Evaporator blower mechanical issues

• The Disposal well failed in October 2023. Note: repaired and approved for re-injection in June 2024

• Third-party fuel gas pressure swings

• Multiple third-party electrical power shutdowns due to forest fires and other issues

NOTE:

• There were no events for the reporting period that could materially affect scheme performance or energy or 

material balances (e.g., no phase expansions, no material changes in injection strategy, and no major 

infrastructure changes)

• There were no pilots or major technical innovations conducted at the Project during the reporting period

4.2 Operational & Regulatory Changes 
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• AER Reportable Incidents and Contraventions (2023)

• Edge Reference No. 0423167 – On lease substance spill. Remediated

• Voluntary Self-Disclosures

• No disclosures have been filed during the reporting period

4.3 Compliance History
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• 2024 Plans

• Installation of a second disposal well at the Project

• Adding an open-loop ground-source heat exchange system to the Project to 

supplement the cooling needs at the CPF

• Refills of some existing wells

• Evaluating numerous CPF and well pad debottlenecking opportunities that could 

alter the overall performance of the scheme

• 5-Year Development Plan Map

• No map provided

• Currently, Greenfire has not conclusively evaluated the following development 

types over the next five years: delineation, seismic, well patterns, etc.

4.4 Future Plans
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