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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)

Disclaimer
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Section 1.0 – Background



• Hangingstone Expansion Project (the "Project") has been in operation since 2017, with an 

approved production capacity of 4,800 m3/day (~30,000 bbl/day)

• Alberta Energy Regulator (AER) Approvals:

• EPEA Approval No. 153105, as amended

• Scheme Approval No. 11910, as amended

• Project Operational History

• First Steam – April 2017

• First Production – August 2017

• Transfer of Ownership to Greenfire – September 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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Plant

Pad 3

Pad 1

Pad 4

Pad 5

Pad 6

BP1

BP2

Ft McMurray 80km

Edmonton 400km

Pad 2



Section 2.0 – Subsurface



2.1 Lifespan Production: Field Performance

8



2.2  2023 Field NCG Co-Injection & WSR

9Note: NCG Co-injection is an operational tool that initializes and ceases depending on operational and economic requirements



2.2  2019-2023 Field NCG Co-Injection & WSR 

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



2.3 Net Pay/Drainage Pattern
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McMurray Net Pay Criteria:

< 60API Gamma Ray

> 27% Porosity

> 20 Ω·m Rt (>50% So)

< 30% Vshale

Muds <1m thick

Hangingstone - Tier 1 Reservoir:

No Top Gas

No Top Water

No Lean/Transition Zones

No Bottom Water

Min Pay Thickness: 10m



• No change in caprock integrity analysis since August 2018

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

• The Project conducted mini-frac testing in 2010 and exhibited consistent results to the original data

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

2.4 Geomechanical Summary
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2.5 Seismic Summary
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2.6 Well Cross Sections
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Hangingstone - 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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Reservoir Parameter Value

Initial Oil Saturation (%) 81

Porosity (%) 33

Average SAGD pay Thickness (m) 22

Average Vertical Permeability (mD) 4,050

Average Horizontal Permeability (mD) 5,800

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)

OBIP   
(e⁶m3) 

Cumulative Production
(e⁶m3) 

Recovery Factor 
(Based on OBIP) 

(%) 

Operating Area 15.5  

7.7

49.7 %

Development Area 64.7 11.9%

Project Area 248.01 3.1%



2.8 Well Patterns
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Pad
Area 

(m2)

Average Net 

Pay

(m)

Porosity

(%)

Oil Saturation

(%)

Vertical 

Perm. 

(mD)

Horizontal 

Perm.

(mD)

OBIP

(e3m3)

PBIP

(e3m3)

Cumulative 

Prod.

(e3m3)

Current OBIP 

RF

(%)

Current 

PBIP RF

(%)

Est. Ultimate RF 

(Based on OBIP)

(%)

1 445,154 21.5 33 81 4,050 5,800 2,560 2,448 1,506 59 62 70-80

2 526,091 21.8 33 81 4,050 5,800 3,070 2,946 1,554 51 53 70-80

3 295,421 17.5 33 81 4,050 5,800 1,390 1,295 251 18 19 55-65

4 412,779 24.9 33 81 4,050 5,800 2,740 2,584 1,305 48 51 65-75

5 671,778 20.1 33 81 4,050 5,800 3,620 3,370 2,428 67 72 70-80

6 254,952 30.6 33 81 4,050 5,800 2,080 1,937 655 31 34 60-70

Operating 

Area
2,606,175 22.7 33 81 4,050 5,800 15,460 14,580 7,699 49.80 52.80 65-75



2.9 Co-Injection Summary

17

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

fuel gas) up to 25,000 sm3/d per well

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

• The table provides NCG co-injection carried rates for January to 

December 2023 by pad:

• Average project injection for 2023 was 184,240 sm3/d

• Cumulative co-injection for 2023 was 67,248,500 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. 

No decreases in oil production or increase in SOR have been 

shown from use of NCG. 

Pad

Average 

Injection by 

Well (sm3/d)

Cumulative Injection 

(sm3)

1 8,127 14,831,590

2 3,631 7,951,330

3 2,382 2,608,210

4 5,669 10,346,700

5 7,624 25,044,000

6 4,429 6,466,660



Wells with NCG Co-injection in 2023

15m Net Pay Boundary

Pad 1

Pad 2

Pad 3

Pad 4

Pad 5

Pad 6

HE Development Area

W03-01

W03-03

2221

1516

2423

1314

R11 W4M

T84

W03-02

2.10  Co-Injection Well Locations
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Section 3.0 – Surface
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NOTE: The project's previous operator developed future/planned well pads and utility corridors noted in the subject map.  Greenfire is 

evaluating these plans and may adjust them if deemed necessary. 

3.1 Infrastructure



The modifications completed during the reporting period include:

• Greenfire received approval and installed a 225-kW electric compressor to optimize 

fuel gas delivery to the OTSGs

3.2 CPF Modifications
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The following are the steam and bitumen rates for the Project for the Reporting Period. The rates matched the 
forecasted profiles.

Licenced Nameplate = 4,800 m3/day

Steam Rate Design = 11,440 tonnes/day (80% quality)

3.3 Bitumen/Steam Rates
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**Plant Turnaround in September/October 2023
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Section 4.0 – Historical & 
Upcoming Activity



• There were no suspension or abandonment 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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• Directive 023 Category 1 Applications: 

• Application No. 1943239 – to drill six producer refills at Pad 5 (June 2023)

• Application No. 1948810 – to drill five producer refills at Pad 2 (Oct. 2023)

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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• Successes

• Successful operation of the disposal well and associated infrastructure

• Successful startup and operation of the NCG compressor

• Water treatment quality exceeded expectations due to a rigorous chemical program and overall reduction of 

chemical usage

• Modifications at CPF to allow all OTSGs to operate on mixed gas

• Conducted successful stress test at the CPF to determine maximum processing capacity

• Successful partial outage in September/October

• Challenges

• Overall shortage of cooling at CPF

• Plugging issues on the quench water pipelines

4.3 Project Lessons, Successes, & Challenges
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• AER Reportable Incidents and Contraventions (2023)

• Edge Ref. No. 0409726 – Water Logger Issue. Resolved

• Edge Ref. No. 0412302 – TDL contraventions. Resolved

• Edge Ref. No. 0415329 – Wildlife sweep not conducted before clearing

• Edge Ref. No. 0415833 – CEMS downtime. Resolved. 

• Edge Ref. No. 0415908 – TDL Water Level Measurement Issue. Resolved

• Edge Ref. No. 0424679 – CEMS Analyzer Zero Span & Drift Issues. Resolved.

• Voluntary Self-Disclosures

• No disclosures were filed during the reporting period

4.4 Compliance History
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• 2024 Plans

• Greenfire continues to evaluate numerous central processing facility and well pad 

debottlenecking opportunities that could improve the overall performance of the scheme

• Refills/Redrills at existing well pads. 

• Sustainment Pad Development is being considered. 

• 5-Year Development Plan

• No map provided

• At this time, 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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