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1. Project Introduction

1.1 Background

The Project is located 14.7 km north of the Hamlet of Hayter, Alberta, within the Municipal District of
Provost No. 52 (Figure 1) at 08-35-040-01W4M on private farmland within a lease (8-35) held by Harvest
Operations Corp. (Figure 2).

The Project was first constructed in 2011 as a commercial demonstration unit to process dilbit from a
conventional heavy oil battery. In July 2014, the owner of the Project (Fractal Systems Inc.) applied for
Experimental Scheme Approval under the Oil Sands Conservation Act (OSCA). At that time, approval
under the Environmental Protection and Enhancement Act (EPEA) was not required. In 2017 Cenovus
acquired the facility from Fractal Systems and in 2021 were advised by the AER that Scheme and EPEA
approvals would now be required to continue to operate the pilot facility. These were applied for and in
2022 Cenovus submitted these applications and received Scheme approval 12346E and EPEA Approval
00483474-00-00. In February, 2023 the EPEA was amended to increase the stack height of the thermal
oxidizer.

The Project is a pilot plant to test the HDR™ technology capabilities of reducing the viscosity of
bitumen with a production capacity of up to 159 m3/day (1,000 barrels per day (bpd)) of diluted
bitumen (dilbit). The pilot plant consists of a:

e tank farm with two inlet tanks (TK-81101 and TK-81201) and an outlet tank (TK-81271);

e athermal oxidizer;

e heat exchangers;

e several pumps and JetShear™ nozzles;

e glycol air cooler;

e several stripping columns, as well as a heater and pop tank (TK-81275- hydrotreated gas oil
tank).

A plot plan is shown as Figure 3.

1.2 Plant Design and Operation

The purpose of the pilot plant is to optimize and validate the partial upgrading technologies such as
Jetshear™ and HDR technologies, determine maintenance cycles and cleaning frequencies of various
equipment, and to demonstrate its benefits of displacing diluent through partial upgrading of diluted
bitumen. The process is best described as a light upgrading or treating process comprised of both
thermal and mechanical (e.g., cavitational) upgrading components with or without adding Synthetic
Crude Qil (SCO). Heavy oil or bitumen treated in the process realizes significant transport property
transformation characterized through reductions in viscosity and density. These property
transformations facilitate the reduction of total net diluent addition required to meet pipeline
specifications for transportation. The facility was modified to accommodate the testing of the HDR
(Hydrogen-donor Diluent Reduction)
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process, which involves running at lower pressure with the addition of Synthetic Crude Qil (SCO) to the
feed. The key processing units for the Project include:

® tankage area;

® main process area;

® H2S stripping;

¢ cooling loop; and

¢ off gas treatment.

Produced dilbit is introduced to the processing facilities via a pre-charge feed pump

from the tankage area. Dilbit is then transferred by pump through the tube side of four heat recovery
heat exchangers installed in series by the hot product. It is then pumped through another set of heat
exchangers where it is further heated. The feed is then heated to its final temperature (410°C) in a dilbit
heater. The high pressure / temperature dilbit is then sent through proprietary nozzles which subject
the oil to cavitation. The treated oil is then cooled to an intermediate temperature to strip off any
unwanted gases that are solubilized in the liquid. After stripping, the liquid is cooled and ready to be
shipped, while gases are oxidized in a thermal oxidizer.

The Project processes clean dilbit. There are no water or solids byproducts generated. Emissions (e.g.,
nitrogen, oxygen, water vapour, carbon dioxide, carbon monoxide, hydrocarbons, nitrogen oxides and
sulphur dioxide) are generated from the combustion of natural gas and air in the process. The thermal
oxidizer combusts all off gases generated by the pilot plant.

2. 2025 Operations and Activities

There were no tests of the HDRTM or JetShearTM technologies completed at the Project in 2025. The last test was
completed in December 2023. Table 1 provides a summary of 2025 Project activities.

3. Waste Management

The Project processes clean dilbit. There are no water or solids byproducts generated. Emissions (e.g.,
nitrogen, oxygen, water vapour, carbon dioxide, carbon monoxide, hydrocarbons, nitrogen oxides and
sulphur dioxide) are generated from the combustion of natural gas and air in the process. The thermal
oxidizer combusts all off gases generated by the pilot plant.

Typical wastes generated at the facility include:

e rags, leak pads, domestic waste which are stored in dedicated waste bins;

e process liquid waste (samples, oil, solvents) stored in a dedicated drum and recycled back in
the feed tank and processed;

e process tank bottoms which are removed by vacuum truck and disposed off-site; and,

e soil waste (contaminated/spills) stored in dedicated drums and disposed off-site.

No waste was generated in 2025.
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4, Technical Interpretation of Pilot Data

The technical interpretation of pilot data was completed in 2023. There were no pilot tests completed
in 2025.

5. 2026 Project Activities

Cenovus has no plans for further testing at the site. Environmental monitoring as required in the EPEA approval will
continue in 2026. Cenovus will submit a decommissioning plan by March 31, 2026 and the Final Scheme Approval Report
by May 31, 2026.

6. Closure
We trust the content of this letter report adequately summarizes the activity at the pilot facility in 2025.
Please contact the undersigned at andy.taylor@cenovus.com should you require additional information.

Regards,

/ 3
-

'_,__-—-/‘ "'-;,5:,}.'/____ ™

Andy Taylor, P.Eng

Senior Environmental Engineer
Environment & Regulatory
Cenovus Energy
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Table 1 - Operational Activities Summary

Date Range Activity
January 1to Complete weekly site inspections
December 31
February Isolate tanks and other equipment
June First groundwater sampling event
October Second groundwater sampling event
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	Introduction
	1.0 Applicant Identification
	1.1 Provide the applicant's name using the Authorization of Application for Approval Form (Appendix A).  If an agent is authorized to represent the person responsible, also provide this full name.  If the person responsible or agent is a corporation, ...
	1.2 Provide the mailing address of the person responsible; and the agent’s office mailing address, if different.
	1.3 Provide the mailing address of the plant or facility where the activity is conducted, and the regional office of the person responsible, if different.
	1.4 For each contact on the application, provide the following information:

	2.0 Plant or Facility Identification
	2.1 Describe the main activities of the plant or facility with the most suitable classification referenced in the Activities Designation Regulation.  If additional activities proposed for the site are also classified as regulated activities, provide t...
	2.2 Provide the location of the plant or facility using both:
	2.3 Provide a map showing the direction and distance of the plant or facility to nearby towns, cities, villages, or residences and special areas (e.g., recreation areas, camps or protected areas), other plants and facilities, and wetlands and watercou...
	2.4 Provide information about the physical size and capacity of the plant or facility site, and the area with a reasonable potential to be affected by the activity.  Provide maps and scaled diagrams.

	3.0 Project Background
	3.1 Identify all government approved regional initiatives or plans that pertain to the area with requirements that relate to environment and resource management for the proposed activity, such as Land Use Framework Regional Plans and Management Framew...
	3.2 Related to this proposed project, identify any Hearing results or decisions by:
	3.3 Specify the date an Environmental Impact Assessment (EIA) report was accepted by the Director for the purposes of a Hearing identified in 3.2.
	3.4 Identify any authorizations related to this proposed project and their date of issuance, such as Leases, Permits or Approvals and their amendments issued by:
	3.5 Identify any EPEA applications for other plants or facilities that may require coordination of the application process for this proposed activity.
	3.6 If financial security is required, provide the calculation for it, and include the assumptions and justification for their use in the calculation.  For more information on determining if financial security is required and how to calculate the amou...
	3.7 Provide proposed or estimated project timelines and major milestones.  Highlight any significant schedule constraints or considerations.  Include:
	3.8 If public consultation or stakeholder engagement has, or will be, conducted outside of this approval review process, provide the following information:

	4.0 Current Setting for the Proposed Project and its Environmental Condition
	4.1 Describe the current setting and condition of the environment, including features of the local and regional landscape, drainage and surface watercourses, and groundwater.  Identify existing land use and zoning for the site and adjacent lands.
	4.2 Describe the current ambient air quality and identify influences and environmental pressures within a 5-kilometre radius of the site.  Include:
	4.3 Provide a current soil or land survey and data for the site and surrounding lands, and assess:
	4.4 For the situations identified above, where the end land use is likely to return to a natural, agricultural or forested land, describe the soil and vegetation for the site prior to the previous development or disturbance considering the factors lis...
	4.5 Describe the nature and condition of wildlife in the area, including the species and their habitats, and identify any sensitive species and special habitats.
	4.6 Describe and evaluate the current environmental conditions, and characteristics and features within the area of both the site and proposed receiving watercourses for the area with reasonable potential to be affected by the activity.  Include:
	4.7 Describe and evaluate the current properties, and suitability of the receiving soil for irrigation/ land application using the appropriate guidance, which should include, but not be limited to:
	4.8 Describe and evaluate any restrictions to irrigation or land application of waste in the area due to:
	4.9 For 4.1 to 4.8, provide the information both aspatially (in tabular form) and spatially in scaled maps, diagrams or annotated aerial photographs.  For each monitoring location, please identify the source of the information, for example from an Air...
	4.10 In each of 4.1 to 4.8, identify and describe any pertinent terms, conditions or commitments that relate to the environment contained in government regional initiatives or plans identified in 3.1 (approved or under development).  Describe the obli...

	5.0 Plant or Facility Design
	5.1 Describe the plant or facility’s process and provide a process flow diagram of the specific industrial processes related to the proposed industrial activity.  Include both the processing operations (e.g., reactors, distillation, cooling towers, st...
	5.2 Describe the substances that will be generated in a typical operating day at the plant or facility.
	5.3 Describe any alternative options examined in the proposed overall plant or facility processes to optimize efficiency and minimize anticipated substance releases and/or waste generation and discuss criteria used in selecting an option.  Include any...
	5.4 Describe how the proposed project’s footprint on the land will be minimized (e.g., shared infrastructure and right-of ways, and /or collaborative land management practices, especially on the boundary of the site and/or waste minimization).
	5.5 Provide scale diagrams of the proposed plant or facility site.  On the diagrams, identify pollution prevention and control infrastructure and equipment associated with collection and storage of product or feedstock, hazardous materials, waste, was...
	5.6 Provide design and specification details (not engineering blueprints) of the proposed control systems.
	5.7 Describe the proposed monitoring to evaluate the performance of collection and storage elements, and any leak detection systems, that will be used for each containment area or tank identified in 5.6, and their associated loading or transfer areas.
	5.8 Describe and provide process flow diagrams for the proposed treatment and release control systems for the substances identified in each wastewater stream, along with mass balances and flow directions.  Include:
	5.9 Assess the suitability and capacity of the proposed treatment and release control systems for the substances identified in each wastewater stream, and for each proposed disposal alternative:
	5.10 For the systems identified in 5.8 and 5.9, provide a scale diagram, showing the location of proposed treatment facilities and disposal locations (latitude and longitude coordinates) with considerations identified in Section 4.
	5.11 For the systems identified in 5.8 and 5.9, describe proposed monitoring for performance evaluation of the treatment, reuse, and wastewater minimization elements.
	5.12 For 5.8 to 5.10, identify locations and describe proposed monitoring and evaluation of the quality, quantity (rates/volumes/amounts) and whole effluent toxicity, for the release of treated wastewater.
	5.13 Identify and describe any proposed ambient monitoring (ambient water quality, biological, or soil), associated with the release of treated wastewater.
	5.14 For the systems identified in 5.8 and 5.9, provide data, calculations, models, and reliable literature sources for each wastewater stream proposed for release, and the associated release or disposal method.
	5.15 Referencing 5.1 and 5.2, describe the substances that will be directly or indirectly released to the air in a typical operating day at the plant or facility, and include:
	5.16 For each air emission stream, identify:
	5.17 Describe the application of process technology, environmental control systems, and management practices that will be used to minimize substance release to the environment, and include:
	5.18 Using tables as required, provide the following details for any:
	5.19 Provide the following details for any flare pits on site:
	5.20 Describe all fugitive emissions related to the site.  Include:
	5.21 Describe all significant area, or non-point, emission sources related to the industrial site (e.g., vehicle fleets, ponds, or onsite incineration).  Include:
	5.22 Assess the suitability and capacity of the proposed treatment and release control systems using a dispersion-modelling run to show the maximum ground level concentration:
	5.23 Provide scale diagrams of the plant, plant site, and the surrounding area with regard to air emissions, and include the location and distance between all:
	5.24 For 5.18 to 5.23, describe proposed monitoring for performance evaluation of the treatment and control equipment (source) systems.
	5.25 Identify the location and describe proposed monitoring and evaluation of the ambient air quality.
	5.26 For air emissions, provide data, calculations, models, and reliable literature sources for each waste stream proposed for release, and the associated release or disposal method.  Include:

	6.0 Construction
	6.1 Provide a brief table or outline of the schedule for construction, including major milestones.
	6.2 Describe and map the location on the site where the construction site will be located, how it will be laid out, and how it will affect sensitive areas, sensitive soils, and rare vegetation (identified under the Section 4) and how such effects will...
	6.3 Provide scale diagrams of the site and surrounding area identifying locations of construction activities.  Include:
	6.4 Describe how reclamation materials will be salvaged and handled during construction.  Include:
	6.5 Identify the location and describe the method by which reclamation materials will be stored during and after construction.  Include:
	6.6 Describe how timber will be salvaged and non-merchantable timber and woody debris will be managed prior to and during construction.
	6.7 For construction on contaminated or potentially contaminated land, describe how contamination will be identified, assessed, and remediated before construction, and/or how it will be risk managed through the construction period.
	6.8 Describe and assess how contamination of the soil, groundwater, surface water, and air will be avoided, minimized, or managed during construction using approaches identified in Section 5.  Include:
	6.9 For releases during the construction phase, provide process flow diagrams with mass balances and flow directions, as well as pertinent calculations, models, and reliable literature sources for each air emission or wastewater stream you propose to ...
	6.10 Describe how environmental releases will be monitored and identify the location of existing and planned infrastructure for environmental monitoring during construction.
	6.11 Identify and describe the location of all equipment that will be used for ambient monitoring at the site during construction.

	7.0 Operation
	7.1 Describe the record keeping procedures to maintain copies of the application and correspondence with the AER.
	7.2 Further to 5.12 and 5.24, describe the maintenance and quality management (operating procedures) proposed for release monitoring and performance evaluation.
	7.3 For 7.4 and 7.5, if this monitoring is proposed to be jointly delivered, identify the agency or group that will be performing the work (e.g., an airshed zone) and provide the pertinent information regarding their monitoring network.
	7.4 Further to 5.25, describe and assess the suitability of proposed ambient air- monitoring network and associated operating procedures to meet requirements.  Include:
	7.5 Further to 5.13, describe and assess the suitability of proposed ambient monitoring of the receiving environment (e.g., watercourse) and operating procedures to meet requirements.  Include:
	7.6 Further to 7.2 and 7.5 submit a proposal for a periodic wastewater characterization testing, with comparison to existing data.
	7.7 For 7.2 to 7.6 describe the record keeping procedures to meet applicable requirements.
	7.8 For 7.2 to 7.6 describe the reporting procedures to meet applicable requirements.
	7.9 Confirm in writing that a spill response and reporting plan for the plant or facility has been developed.
	7.10 Confirm in writing that procedures and plans for storage, treatment, and monitoring systems related to wastewater, runoff, and sludge have been developed.  In particular:
	7.11 Further to Section 5, confirm in writing that scheduled air emission control equipment maintenance surveillance and repair plans have been developed.
	7.12 Describe how substance releases to groundwater will be monitored, managed and reported.  Provide the rationale for why groundwater monitoring will not be conducted if the activity is not listed in Appendix B.
	7.13 In addition to the monitoring programs referred to above, describe how any other programs will identify, control, manage, monitor, and report on points of known and potential substance release to the groundwater.
	7.14 Describe how releases from other media to soil will be monitored, managed, and reported, for example:
	7.15 If the plant or facility will accept third-party waste, describe the procedures for:
	7.16 Confirm in writing that the applicable methods for classifying and characterizing waste will be used.
	7.17 For soil storage locations, describe how ongoing protection from contamination and erosion will be provided.
	7.18 If operator certification is required by legislation for an activity taking place on the site (e.g., landfill operator), or by an industry standard, provide evidence how that requirement is met.

	8.0 Reclamation
	8.1 Identify and describe the end land-use and land capability ratings.  Include:
	8.2 Describe the proposed reclamation of landform, drainage, and watercourse(s).  Include:
	8.3 Provide a plan for replacing reclaimed soil that is compatible with the end land use.  Include:
	8.4 Provide a plan for revegetating the site.  Include:
	8.5 For releases of wastewater and runoff during and after the reclamation phase, provide the following, as applicable:
	8.6 Describe how all wastes generated during reclamation will be managed.
	8.7 Describe how dust, odours, contaminants, and noise will be controlled and monitored to protect offsite neighbours.
	8.8 Describe how vapours from any remedial treatment systems will be controlled and monitored.
	8.9 Identify the location of existing and planned infrastructure for environmental monitoring during reclamation.
	8.10 Describe stakeholder involvement, including who will be involved, at what point(s), and in what manner.
	8.11 Provide the contact information and means for which questions or concerns may be directed to the facility prior to and during reclamation activities.
	8.12 Describe and assess the effectiveness of alternatives for any proposed “engineered” watercourses (e.g., streams, lakes, wetlands).  Include:
	8.13 Evaluate the short and long-term effects of reclamation and recontouring to watercourses.  Include:
	8.14 Provide a plan that shows the footprint of disturbed land, presenting each proposed reclamation footprint section, and highlighting its phase of reclamation.  Note: on large sites it can be helpful to divide the site into different geographic are...
	8.15 Provide an approximate timeline for each phase of reclamation.
	8.16 Describe how progressive reclamation will be maximized to reduce cumulative impact to the site, adjacent lands, and other associated environmental media.
	8.17 Identify and describe how reclamation materials will be salvaged and handled during progressive reclamation.  Include:
	8.18 Identify and describe how reclamation materials will be stored.  Include:
	8.19 Address 8.1 to 8.13 for progressive reclamation.
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