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Executive Summary 

Throughout 2023, Imperial Oil Resources Limited (Imperial) continued to execute Kearl’s Tailings 
Management Plan (TMP), in alignment with Imperial’s long-term tailings management objectives: 

• minimize long-term environmental effects; 

• minimize the accumulation of fluid tailings (FT) to ensure timely progress to closure; 

• maximize water recovery from tailings to minimize fresh water import; and 

• minimize the land footprint required for tailings management and storage. 

To achieve these objectives, the strategies employed by Kearl continue to be: 

• design with the end in mind, to create a sustainable closure landscape; 

• treat tailings, including flotation tailings (FLT) and fluid fine tailings (FFT), prior to accumulating 
large volumes of fluid tailings; 

• deposit fluid tailings in their final landscape position to facilitate progressive reclamation; and 

• construct a single external tailings area. 

In July 2018, Imperial received Oil Sands Conservation Act (OSCA) Commercial Scheme Approval No. 
10829H in response to the OSCA amendment application (number 1872083) submitted as required by 
Directive 085. This approval provided Imperial with an approved fluid tailings (FT) profile for Kearl and 
ready-to-reclaim (RTR) criteria for the East External Tailings Area (EETA). 

Imperial submitted an integrated application (Application) to the Alberta Energy Regulator (AER) on March 
31, 2022 consisting of a Mine Plan Amendment (MPA) and Tailings Management Plan (TMP) for approval 
under the OSCA, Environmental Protection and Enhancement Act (EPEA), and Water Act to allow for the 
continued development and operation of the Kearl Oil Sands Mine (Kearl). This application includes an 
updated proposed FT profile.  

Overall, the thickened tailings (TT) deposit is currently performing as expected with some variations 
observed across the deposit. The deposit was delineated into the subaerial zone and the 
subaqueous/transition zones, each with typical and ranges of characteristic properties. Through ongoing 
sampling and analysis, it was observed that most of the subaerial area of the deposit and parts of the 
subaqueous/transition zones achieved solids content values equal to or greater than 65%.  To date, 
approximately 27.6 Mm3, which is about 90% (by volume) of the total TT volume deposited in the TT deposit 
area, has achieved 65% solids content (by weight). 

Imperial’s 2023 results included managing its FT inventory below Kearl’s approved FT profile (Approval 
10829M, Appendix B, Figure 1) with a total 2023 year end FT inventory of 138 million cubic metres (Mm3) 
versus a profile limit of 170 Mm3. In addition to lower than estimated mining tonnage (since 2014), Kearl’s 
tailings treatment process has produced tailings which have predominantly met the current subobjective 1 
RTR criteria (additional details in Section 4.3). 

Imperial resubmitted its FT inventory and ready-to-reclaim (RTR) volumes for 2022 in October 2023, 
updating Imperial’s April 2023 Tailings Management Report (TMR), to further determine if the work being 
conducted as part of the Environmental Protection Order (EPO) could impact the RTR status for the TT 
deposit in the East External Tailings Area (EETA). As a result, Imperial is not reporting any volume of FT 
meeting RTR criteria for both the years 2022 and 2023 and has returned all volumes of treated tailings 
material to the FT inventory.  

In 2021, Imperial started noticing lower than modelled FT generation. Imperial recently conducted additional 
limited fielding sampling in this area as part of the 2023 field program to further understand and characterize 
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the solid material in this area.  The preliminary results show the potential for additional FT in this area, 
which was not identified previously by the standard pond testing and sampling program. Based on a review 
of expected FT volumes, Imperial believes this FT material has been accumulating over the last 5 years, 
below the solid material, and estimates the annual contributions started in 2019. As a result, Imperial’s 
reported FT volumes for the years 2019 through 2022 are being amended in this report to reflect this 
additional FT volume. 

It is for these two reasons that Imperial is reporting the larger than normal increase in reported FT volume 
in 2023, compared to what was reported in April last year.  

 

1.0 Introduction 

Imperial Oil Resources Limited (Imperial) operates the Kearl Oil Sands Mine (Kearl) located approximately 
70 km north of Fort McMurray and approximately 42 km northeast of Fort MacKay. Imperial has prepared 
this Fluid Tailings Annual Management Report for 2023 in accordance with the requirements of  
the Alberta Energy Regulator’s (AER) Directive 085: Fluid Tailings Management for Oil Sands Mining 
Projects (Directive 085) (AER, 2017) that requires operators to submit annual management reports in 
electronic format to the AER by April 30 for the previous year’s performance (January to December). 

This report summarizes Imperial’s 2023 fines treatment and treated tailings performance and fulfils the 
reporting requirement as stated in Imperial’s (OSCA) approval. 

The fines treatment process proposed in the 2016 TMP has been fully implemented. A brief summary of 
Imperial’s 2023 operations is described in the following paragraphs. 

In 2023, FLT from both Kearl Plants (K1 and K2) continued discharging into the West External Tailings 
Area (WETA). The Tailings Solvent Recovery Unit (TSRU) Tailings from both Plants (K1 and K2) continued 
discharging into WETA until end of April 2023, after which it was relocated to In-pit Tailings Area 1 (ITA1). 
Coarse Sand Tailings (CST) from K1 continued discharging into the WETA until mid-September of 2023, 
after which it was relocated to ITA1. The CST from K2 continued discharging into the EETA throughout the 
year during 2023. 

Imperial’s primary fines treatment technology is thickening. TT is produced by flocculating FLT and FT in 
the thickeners and re-flocculating the stream using a second chemical injection (secondary chemical 
treatment) before it is discharged to the TT deposition area. The thickener overflow water (clarified water 
from thickener facility, due to thickening process) and underflow density were monitored to control TT 
quality. Thickener operation and the TT deposit generally met expectations. Continuous improvement 
activities will be undertaken in 2024 to improve equipment reliability and fines treatment performance as 
described in Table 6-1.  

Comprehensive survey and sampling program were completed in Q3 of 2023 for FT in the EETA, WETA 
and ITA1, and the treated tailings material within the EETA. 

Table 1-1 summarizes the concordance of OSCA sections to the corresponding sections of this report, and 
Table 1-2 summarizes the concordance of Directive 085 to the corresponding sections of this report. 

 

Table 1-1:  Concordance Table: OSCA Approval Number 10829M 
Regulatory Requirements  Section Within Annual Tailings Management Report  

29. The Operator shall monitor: 

(a) on a quarterly basis, or such other basis as the AER may 
stipulate in writing, the solids content and sands to fine ratio of 
the thickened tailings after secondary chemical treatment; 

(b) on an annual basis, or such other basis as the AER may 
stipulate in writing, the sands to fine ratio, effective stress, 
deposit consolidation, pore water pressure, and particle size 
distribution in each treated tailings deposit; and 

(c) any other parameter on the basis as specified in writing by 
the AER. 

 

Section 4.4 – Quarterly Monitoring 
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Regulatory Requirements  Section Within Annual Tailings Management Report  

30. The Operator shall, in addition to any reporting 
requirements under Directive 085, provide in the annual fluid 
tailings management report: 

(a) for each treated tailings deposit, monitoring data including 
representative cross-sections to illustrate the variation of the 
following: 

i) sands to fine ratio; 

ii) effective stress; 

iii) deposit consolidation; 

iv) pore water pressure; 

v) particle size distribution plot; 

vi) any other parameter considered relevant by the Operator; 
and 

vii) any other parameter specified by the AER. 

(b) a summary of quarterly monitoring results for the solids 
content and sands to fine ratio of thickened tailings after 
secondary chemical treatment; 

(c) the available storage capacity of each tailings deposit or 
tailings pond that contains water or tailings at the end of the 
reporting period; 

(d) annual storage capacity and volume requirements for the 
five years following the end of the reporting period; and 

(e) description of any implications to the tailings management 
plan resulting from resource sterilization due to avoidance of 
the Pleistocene Channel Aquifer, including but not limited to 
impacts to storage capacity changes 

 

 

 

Section 4.3 – Treated Tailings Characteristics 

Figure 4-5: Cross Section and Three Dimensional View of SFR 
Variation in the East TT deposit area 

Figure 4-6: Effective Stress Versus Depth 

Figure 4-7: Deposit Consolidation BAW and BBW 

Figure 4-8: Pore Pressure 

Figure 4-9: Particle Size Distribution BAW and BBW 

Figure 4-10: A Cross Section Illustrating Solids Content 
Variation in TT deposit area 

 

Section 4.4 – Quarterly Monitoring 

 

 

Table 4-1– 2023 Year End Storage Capacity 

 

Table 4-2 – 5 Year Annual Storage Capacity and Requirement 

 

Section 4.3.1 – Storage Capacity 

 

 

Table 1-2:  Concordance Table - Directive 085 Reporting Requirements 
Regulatory Requirements  Section Within Annual Tailings Management Report 

Include a project site summary of all annual fluid tailings 
volumes, as per the accounting table in appendix 3. 

Section 3.0 – Fluid Tailings Volume Reporting 

Show in a figure the approved new and legacy profiles with the 
actual fluid tailings volume and the three thresholds (profile 
deviation, total volume, and total volume limit). 

Figure 3-2: Fluid Tailings Profile Showing Approved Profile, 
Triggers and Limits 

Describe if and how activities have deviated from the fluid 
tailings management plan and any modifications made to 
improve performance. 

Section 3.1.2 - Fluid Tailings Profile 

Identify the management level (as described in the TMF) that 
the operation’s performance falls within. 

Section 3.1.2 - Fluid Tailings Profile 

If the operation is deemed level 2 or higher, describe the 
circumstances that led to the increased fluid accumulation and 
any actions that are being taken to improve fluid tailings 
management performance. 

Section 3.1.2 - Fluid Tailings Profile 

Provide a site-wide water balance or provide the reference to 
another AER report and location where this information can be 
obtained. 

Section 3.2 – Water Volume, Quality and Site Wide Balance 

Provide a water volume (in tabular form) or provide the 
reference to another AER report and location where this 
information can be obtained. The table must include, for each 
treated tailings deposit and fluid tailings pond, 

a) total volume of water at the beginning of the reporting 
period, 

b) total volume of water at the end of the reporting period, 

c) characterization of the quality of water, and 

d) the volume and quality of water recovered from fluid tailings 
and runoff from RTR tailings. 

 

 

 

Table 3-5: Volume of Free Water for the 2023 Reporting Period  

 

 

Table 3-6: Water Quality Testing Key Parameters 

Table 3-7: Volume and Quality of Water Recovered from Fluid 
Tailings 
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Regulatory Requirements  Section Within Annual Tailings Management Report 

Provide information about fines that were not captured, which 
form fluid tailings, including 

a) quantity of fines in the ore processed during the reporting 
period, and 

b)  quantity of fines in fluid tailings. 

Section 3.3.2 – Fines in Ore and Fluid Tailings 

Estimate the change in fluid tailings volume inventory as a 
result of settling and consolidation and provide an explanation 
if inconsistent with the predictions. 

Section 3.1.4 – Fluid Tailings Volume in Each Deposit and 
Composition 

Provide a status map of the current locations and sizes of all 
fluid tailings ponds and treated deposits for the project. 

Section 3.4 – Status Map 

Provide tables indicating the volume and composition of each 
deposit containing fluid tailings (including the volume of fluid 
tailings, of treated and placed fluid tailings meeting RTR status, 

and of water). 

Section 3.1.4 – Fluid Tailings Volume in Each Deposit and 
Composition 

Provide tonnage of ore processed and average composition 
(bitumen, water, solids) or provide the reference to another 
AER report and location where this information can be 
obtained. 

Section 3.3.1 – Ore Tonnage and Composition 

For each fluid tailings treatment technology, 

a)  provide volume of fluid tailings treated and where they were 
placed; 

b)  provide chemical and physical properties of the treated fluid 
tailings and the water recovered from treatment; and 

 c)  if the technology is not performing as predicted, provide 
mitigation measures to rectify performance (address any 
impacts on the deposit performance). 

 

Section 3.4 – Status Map 

Figure 3-7: 2023 ETA Status 

Table 3-9: Tailings Treatment Summary 

Table 3-11: Properties of the Treated Tailings 

Section 3.4 – Status Map 

Monitoring Reporting Data Requirements 

For each monitoring dataset required in the annual fluid tailings 
management report, 

a)  identify any uncertainties and 

b)  explain the dataset adequacy. 

Section 4,1: Dataset Accuracy 

For each treated tailings deposit and fluid tailings ponds and 
their surrounding environment provide monitoring results, 
including the following: 

a)  a map and tabular data showing the survey locations of 
tailings deposits; 

 

 

 

b)  representative cross-sections to illustrate the variation of 
tailings characteristics; 

c) for each deposit containing treated and placed fluid tailings, 

i)  the measured data on the chosen indicators and confirm 
performance against the chosen performance criteria; 

ii)  for those fluid tailings deposits that have met RTR status, 
data to support that it is trending appropriately; and 

iii)  confirmation that indicator and performance criteria are still 
appropriate or justify the need to modify them; and 

d)  verification that the tailings deposit is meeting the 
milestones in the fluid tailings management plan. 

Section 4.2 – Survey Locations 

 

Figure 4-1: Pond Bottom Sounding Locations 

Figure 4-2: Solid Sampling Locations 

Figure 4-3: Fluid Sampling Locations 

Figure 4-4: Sonar Sounding Path and Swath Sonar Area 

 

Section 4.3 – Treated Tailings Characteristics 

Figure 4-5: Cross Section and Three Dimensional View of SFR 
Variation in the East TT deposit area 

Figure 4-6: Effective Stress Versus Depth 

Figure 4-7: Deposit Consolidation BAW and BBW 

Figure 4-8: Pore Pressure 

Figure 4-9: Particle Size Distribution BAW and BBW 

Figure 4-10: A Cross Section Illustrating Solids Content 
Variation in TT deposit area 

Section 4.3.1 – Storage Capacity 
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Regulatory Requirements  Section Within Annual Tailings Management Report 

Inadequate Deposit Performance: 

If the deposit is under-performing so as to impact the fluid 
tailings volume accumulation, then 

a) describe the contributing causes to under-performance; 
b) describe mitigation and contingency plans from the fluid 

tailings management plan that have been implemented to 
manage performance; 

c) identify any risks that could result from additional fluid fine 
tailings placement in a deposit; 

d) confirm that the indicators, measures, and performance 
criteria are still acceptable in light of new factors introduced 
by the mitigation and contingency plans; and 

e) describe the impacts that tailings performance is having on 
the mine plan, water management plan, mine reclamation 
plan, and life-of-mine closure plan. 

f) For tailings previously identified as RTR that are no longer 
following the trajectory or meeting performance criteria, 
confirm that the volume has been added to the fluid tailings 
volume inventory and describe the actions taken to address 
under-performance. 

 

 

Section 5.0 – Deposit Performance 

Technology: Continuous Improvement and Development 

To assess continuous improvement and innovation, to confirm 
that fluid tailings treatment technologies are operating as 
expected, and confirm that operational issues are being 
managed, the fluid tailings management report must include the 
following: 

a) Description of the treatment technologies’ operation over 
the reporting period, including issues that were 
encountered and a summary of continuous improvement 
activities 

b) Confirmation that technology development was 
implemented as proposed in the approved fluid tailings 
management plan by summarizing relevant activities in the 
reporting year. Confirm that technology development will 
continue to be implemented as stated in the approved fluid 
tailings management plan 

c) A technical report, within the constraints of proprietary 
information, on the progress of any pilots, prototypes, or 
demonstrations of fluid tailings technologies 

d) An assessment, within the constraints of proprietary 
information, of performance, successes, challenges, and 
implications for net environmental effects for all treatment 
technologies. The assessment may incorporate 
information references to other required reports, such as 
the tailings research report and groundwater monitoring 
report submitted under EPEA 

 

 

 

 

Section 6.1 - Summary Of Continuous Improvement Activities 

 

 

Section 1.0 - Introduction 

 

 

 

 

Section 6.2 – Pilots or Prototypes 

 

Section 4.3 – Treated Tailings Characteristics 

Section 7.0 -Environmental Monitoring Results 

 

 

Environmental Monitoring Results 

To ascertain that environmental benefits and risk trade-offs 
anticipated by operators for their tailings technology justification 
continue to be accurate, and to assess operator performance in 
managing and minimizing environmental effects and 
implications associated with fluid tailings management activities, 
the annual management report must provide a summary of the 
results from environmental performance monitoring reports 
related to fluid tailings management activities. 

Section 7.0 -Environmental Monitoring Results 
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2.0  Indigenous and Stakeholder Engagement 

For more than a decade and a half Imperial has worked closely and collaboratively with the seven 
Indigenous communities in the Athabasca region whose traditional territories overlap with Kearl operations. 
Imperial’s long-standing collaborative relationships with Athabasca Chipewyan First Nation (ACFN), Fort 
Chipewyan Métis (FCM), Fort McKay First Nation (FMkFN), Fort McKay Métis Nation (FMMN), Fort 
McMurray 468 First Nation (FMFN 468), McMurray Métis (MM 1935) and Mikisew Cree First Nation (MCFN) 
are core to Imperial’s responsible oil sands development and the operation of Kearl.  

Supported by Imperial’s Indigenous Relations Guiding Principles and Guidelines (Appendix A) and 
underpinned by comprehensive long-term agreements with each of the Indigenous communities identified 
above, Imperial’s approach is one of early and ongoing engagement. This approach enables Imperial to 
understand potential impacts on Imperial’s neighbours’ Indigenous Harvesting and Treaty Rights, to 
develop appropriate mitigations, and to steward Kearl’s performance in areas of environmental interest. 
Imperial endeavors to do this through open dialogue and transparent sharing of information to provide 
common understanding and develop the best outcomes for all parties involved.  

In 2023, Imperial prioritized improving communications related to and in light of the Environmental 
Protection Order (EPO) issued in Feb 2023. This includes regular updates, data sharing, community 
sampling initiatives, community information sessions and technical reviews. Imperial is committed to 
continuing to engage communities in the identification and mitigation of concerns related to the EPO. 

In addition to the company’s engagement on a technical level, Imperial’s regular engagement with 
community members strengthens Imperial’s relationships and enables the company to share information 
about Imperial’s projects and operations and learn specifically from the community members’ views as 
traditional knowledge holders and land users. Imperial also works closely with each of the Indigenous 
communities’ business arm to strategically plan contracting opportunities and business capability 
development plans. Overarching direction is provided through joint leadership committees Imperial has with 
each of the local Indigenous communities to ensure that Imperial’s work is focused on priority areas of 
interest and achieving the objectives we have established together.  

In October 2022, five Indigenous governments (ACFN, FMFN, FMMN, FCM and MCFN) submitted a co-
developed proposal to Canadian Natural Resources Limited, Imperial Oil Limited and Suncor (the 
“Operators”) proposing that a single Multi-Operator annual tailings forum be held where all operators 
presented on the status of their tailings management activities and outcomes, and where the AER and 
Alberta Environment and Protected Areas (“AEPA”) would be participants to present on specific tailings-
related topics and participate in the discussion with communities and operators. At the time, a number of 
these annual tailings forums for 2022 had already occurred or was scheduled to take place later in 2022.  
As a result, Operators could not execute a Multi-Operator Tailings Forum for 2022 but would continue 
discussions in 2023 to progress alignment on a forum that would establish an ongoing dialogue between 
operators, Indigenous communities, the AER, and AEPA.  

In consideration of the proposal, the Operators collaborated to develop a Multi-Operator Tailings Forum for 
2023, facilitated through Pathways Alliance, to ensure adherence to confidentiality and competition laws 
amongst the Operators.  

In the summer of 2023, as preparations towards the Multi-Operator Tailings Forum progressed, the 
Operators reached out to the respective Indigenous governments who had co-developed the proposal, 
meeting with them to seek feedback and gather further clarification and input on the original proposal and 
provide an update on the progress towards the Multi-Operator Tailings Forum. 

Informed by the proposal and additional feedback from other Indigenous governments, the purpose and 
intent of this year’s Multi-Operator Tailings Forum was not only to meet the Operators’ annual regulatory 
requirement as per their respective TMRs and AER Directive 085, but expanded to focus the discussion on 
Indigenous government-prioritized tailings concerns and issues. The goal of the 2023 Multi-Operator 
Tailings Forum was to seek understanding, share information, and progress the dialogue around tailings 
management activities with all impacted Operators, Indigenous governments, regulators, and policy makers 
in one place. This year’s forum continued to give participants the opportunity to share their concerns and 
feedback, as well as additional opportunities to discuss – whether specific to an Operator’s tailings 
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management strategy, regulation, interpretation, and / or implementation thereof, and with the AEPA and 
AER, where applicable. While this is not the only forum, engagement and / or venue through which Imperial 
might engage with Indigenous governments and communities on tailings management, it was an 
opportunity to continue the discussion in a multi-stakeholder forum while meeting the Imperial’s annual 
regulatory requirement to hold a tailings forum. 

Imperial personnel, including staff from operations, technology development, geosciences, regulatory, and 
community relations, were available at the Multi-Operator Tailings Forum to share information, respond to 
questions, and listen to feedback. Participants in the Multi-Operator Tailings Forum included community 
members and Indigenous government representatives from CPFN and FMFN, as well as their supporting 
technical consultants. ACFN, FCM, FMMN, FM468FN, FMML 1935, and MCFN were unable to or declined 
to participate in the session. Additional information on the Multi-Operator Tailings Forum is found in 
Appendix B: Multi-Operator Tailings Forum, which includes the agenda, attendee information and a 
conversation summary. 

The communities and Imperial have developed a Tailings Management Multi-year Workplan (Tailings 
Workplan). The Tailings Workplan is in response to the input received from the Indigenous communities on 
multiple topics, and in some cases over multiple years, related to tailings management and the need for 
integration with end land use.  It is also in response to the ‘expectations’ that were provided at the annual 
tailings forum that included improving understanding, sharing knowledge, and to resolve our most 
significant concerns. 

The workplan was created in 2021/2022 and in 2023 Imperial and communities began to action several of 
the prioritized topics.  

The Indigenous communities have met with Imperial to prioritize those significant concerns as topics on 
which we would work together, including, but not limited to: 

• RTR Subobjective 2 

• reclamation planning (including Subobjective 2) 

• seepage interception/ Groundwater Monitoring Plan (GMP) Performance  

• water capped tailings alternatives  

• Groundwater Monitoring and Management, including SIS and RTR Subobjective 2 

• pit lakes 

• terrestrial capping of treated tailings - review of research plan 

• Tailings Management Report (operations activities; KFTT and deposit performance; tailings 
performance) 

• tailings treatments technology research 

• tailings management (incl. commercialization of new treatments) 

• water balance 

• dam integrity 

The Tailings Workplan allows the parties to work these issues more fully and allows the Community 
Representatives to come together to select subject matter experts to support each of the Tailings Workplan 
components that singly and collectively inform tailings management for Kearl. 

Starting in 2022 the annual tailings forum focused on the Directive 085 report review and informed the 
Tailings Workplan. Through regular engagement, Imperial and the Indigenous communities have agreed 
to schedule discussions on tailings issues throughout the year as agreed upon in the Tailings Workplan, 
which focuses on working together to find solutions, as identified in the list above. 
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In addition to the annual tailings forum, Imperial has continued to look for opportunities to address and 
incorporate feedback. Key examples in 2023 include: 

• Kearl Environmental Stewardship Presentation: In June 2023, Imperial delivered an 
environmental stewardship presentation to review Kearl’s 2022 environmental monitoring 
results. The presentation was delivered through a joint virtual meeting (established as part of 
Imperial’s long-term agreements) and the seven Indigenous communities mentioned above 
were invited. Presentation materials included discussion of tailings management and 
performance, including topics related to surface water, groundwater and seepage monitoring, 
again based on feedback provided by the communities at the annual tailings forum and in the 
associated technical reviews. Imperial will continue to use this annual environmental 
stewardship presentation to discuss environmental monitoring and performance with 
Indigenous communities.  

• ITA1: In addition to continued engagement surrounding Imperial’s plans to progress in-pit 
tailings deposition (forums, LMCPs, MPA and TMPs); notification of commencement of internal 
tailings placement was communicated with a map and overview in April 2023. Opportunities 
for technical discussion or questions were provided. 

• Subobjective 2: Subobjective 2 was identified in the tailings management plan as a subject that 
was important to the seven communities engaged. In September 2023, a kickoff meeting to 
discuss Subobjective 2 was held and all seven communities were invited. At the meeting, 
multiple community ideas and suggestions were brought forward. Imperial is working to create 
a sub-team to work on Subobjective 2 community engagement and progress improvement 
opportunities in this space.  

• Imperial has also engaged with the communities in relation to the EPO issued by the Alberta 
Energy Regulator on February 6, 2023. These engagements have taken the form of Leader-
to-Leader discussions, site visits, town halls, technical discussions and the sharing of remedial 
action plans and sampling data. Regular updates continue to be sent to communities and 
meetings regarding site specific risk assessments and mitigation updates are ongoing. 

• Indigenous involvement in research projects has been identified by communities as a focus 
area for Imperial. Imperial will continue to look for opportunities to engage communities in 
research projects as well as sharing results and data when possible. Imperial intends to identify 
research projects led by Imperial (under Canada’s Oil Sands Innovation Alliance or otherwise) 
where Indigenous communities can be involved directly. Imperial continues to look for 
opportunities for communities to influence research program design.  

Imperial will continue to use regular committee meetings, monitoring tours, environmental stewardship 
presentation, the annual tailings forum, and review of regulatory plans to engage with Indigenous 
communities and develop solutions to tailings management collaboratively. 

  

3.0 Fluid Tailings Volume Reporting  

As per the FT volume reporting requirements outlined in Section 6.2 and Appendix 3 of Directive 085, 
Imperial is required to submit FT management details in an accounting table. The 2023 annual report 
presents the data collected, results obtained, and the analysis performed regarding Imperial’s FT inventory 
and management. 

3.1 Fluid Tailings Volume and Profile 

3.1.1 Accounting Table 

As per Decision 20180716A: Imperial Oil Resources Limited; Application for Kearl Mine’s Tailings 
Management Plan, Imperial does not have any legacy FT and as such all FT are considered to be new FT 
at Kearl. Therefore, throughout this report any references to FT inventory and FT profile means new FT 
inventory and new FT profile, respectively. Table 3-1 provides a detailed accounting table (as per Directive 
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085) of annual FT volumes. As shown in Table 3-1, Imperial’s FT inventory is below the approved FT profile 
(Approval 10829M, Appendix B, Figure 1). 

As part of the annual tailings management reporting process, Operators are required to identify any 
volumes returned to the FT inventory. Operators are also required to identify any FT volumes that meet 
RTR criteria based on subobjective 1 and subobjective 2.  In April 2023, Imperial reported 25 Mm3 of fluid 
tailings having met the RTR criteria. This was based on:  

• Subobjective 1 for the East ETA deposit of 65% solids content by weight within one year of treated 
FT placement based upon deposit sampling 

• Subobjective 2, groundwater is monitored as required by EPEA approval 00046586-01-00, as 
amended or renewed (Appendix C to Approval No. 10829M).  

Imperial recognizes that the AER continues to review certain information as it relates to the company’s RTR 
FT volumes. As a result, Imperial decided to take a conservative approach and resubmitted its FT inventory 
and RTR volumes for 2022 in October 2023, updating Imperial’s April 2023 TMR. This was designed to 
further determine if the work being conducted as part of the EPO could impact the RTR status for the TT 
deposit in the East External Tailings Area (EETA). As a result, Imperial is not reporting any volume of FT 
meeting RTR criteria for both the years 2022 and 2023 and has returned all volumes of treated tailings 
material to the FT inventory.  For clarity, Imperial maintains that, to date, there is no indication of adverse 
impacts to wildlife or fish populations in nearby river systems, or risks to drinking water for local 
communities. Imperial will work with the AER over the next year and provide an update to RTR volumes in 
the April 2025 TMR.  

 

In 2021, Imperial started noticing lower than modelled FT generation. Until now, this discrepancy has been 

mostly attributed to increased fines capture in the WETA CST beaches. This increased fines capture 

concept/hypothesis was well supported by documentation through COSIA from other oil sands operators 

and also Imperial’s own fines capture study work conducted by a third-party consultant. However, Imperial 

recently conducted additional limited field sampling in the Southeast area of the WETA as part of the 2023 

field program to further understand and characterize the deposit in this area.  This extra sampling was in 

addition to Imperial’s standard annual pond sampling and testing program which follows the Guidelines for 

Determining Oil Sands Fluid Tailings Volumes (Appendix 4, Directive 085) and Imperial’s Measurement 

System Plan to determine FT volume. Based on this initial limited cone penetration testing (CPT), the 

preliminary results show the potential for additional FT in this area, which was not identified previously by 

the standard pond testing and sampling program. Further testing and sampling can confirm and quantify 

volume of the additional FT in the WETA southeast area.  

Imperial is taking a conservative approach and is reporting the estimated volume of this additional FT in 

this year’s (2023) D085 annual report. Based on a review of expected FT volumes, Imperial believes this 

FT material has been accumulating over the last 5 years, below the solid material, and estimates the annual 

contributions starting in 2019. As a result, Imperial’s reported FT volumes for the years 2019 through 2022 

are being amended to reflect this additional FT volume. Imperial is planning to further test, sample, and 

understand the characteristics of this material as part of the 2024 field sampling program and will further 

amend the FT volumes for the years 2019 to 2023 in the next year’s D085 annual report.      
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Table 3-1:  Accounting Table 

Year 

Previous 
Year New 

FT 
Inventory 

(Mm3) 

Previous 
Year 

Legacy FT 
Inventory 

(Mm3) 

FT 
Inventory 

(Mm3) 

Change in 
New FT 

Inventory 
(Mm3) 

Change in 
Legacy FT 
Inventory 

(Mm3) 

New FT 
Inventory 

(Mm3) 

Legacy FT 
Inventory 

(Mm3) 

Approved 
Profile 
New FT 

Inventory 
(Mm3) 

Approved 
Profile 

Legacy FT 
Inventory 

(Mm3) 

New FT 
Rolling 
Profile 

Deviation 
(%) 

Legacy FT 
Rolling 
Profile 

Deviation 
(%) 

2014 0.0 0 0.0 4.7 0 0.0 4.7 0.0 5.0 0.0 - - 

2015 1.0 4.7 0.0 13.6 8.9 0.0 13.6 0.0 20.0 0.0 -32% n/a 

2016 2.0 13.6 0.0 24.1 10.5 0.0 24.1 0.0 46.0 0.0 -40% n/a 

2017 3.0 24.1 0.0 41.0 16.9 0.0 41.0 0.0 66.0 0.0 -39% n/a 

2018 4.0 41.0 0.0 50.1 9.1 0.0 50.1 0.0 87.0 0.0 -40% n/a 

2019 5.0 50.1 0.0 68.1* 18 0.0 68.1* 0.0 113.0 0.0 -40% n/a 

2020 6.0 68.1 0.0 77.8* 9.7 0.0 77.8* 0.0 130.0 0.0 -42% n/a 

2021 7.0 77.8 0.0 88.1* 10.3 0.0 88.1* 0.0 147.0 0.0 -40% n/a 

2022 8.0 88.1 0.0 116.0** 27.9 0.0 116.0** 0.0 159.0 0.0 -38% n/a 

2023 9.0 116.0 0.0 138.0*** 22.0 0.0 138.0*** 0.0 170.0 0.0 -33% n/a 

2024 10.0  0.0   0.0  0.0 177.0 0.0   

2025 11.0  0.0   0.0  0.0 180.0 0.0   

*Updated 2019 to 2022 initially reported FT volume adding potential estimated FT in WETA southeast area.  

**Updated 2022 FT inventory also includes all treated tailings (TT, ILF and eILF).  

***2023 FT inventory includes FT volume in WETA, EETA and ITA1 ponds, all treated tailings (TT, ILF and eILF) and potential estimated FT in WETA southeast area
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3.1.2 Fluid Tailings Profile 

Figure 3-2 shows the approved FT profile (Approval 10829M, Appendix B, Figure 1) with actual FT inventory 
volumes and threshold limits. This demonstrates that Imperial’s FT inventory is currently below the AER 
approved FT profile and thresholds.  

 

       Figure 3-2: Fluid Tailings Profile Showing Approved Profile, Triggers and Limits 

 

In addition to lower than estimated mining tonnage (since 2014), Kearl’s tailings treatment process has 
produced tailings which have predominantly met the current subobjective 1 RTR criteria (additional details 
in Section 4.3). Ongoing performance evaluation and continuous improvements of the overall fines 
treatment system is focused on demonstrating sustained performance over a wider operational envelope. 
Further details on the challenges experienced, work completed, and current planned improvements can be 
found in the Section 6.1. 

Kearl’s performance falls within management level 1, as defined by the TMF, as its FT inventory was below 
the approved FT profile. 

3.1.3 RTR Criteria 

FT are considered RTR when “they have been processed with an accepted technology, placed in their final 
landscape position, and meet performance criteria” (AER, 2017). According to Commercial Scheme 
Approval No. 10829M, Imperial is currently required to meet the following RTR criteria for the EETA TT 
deposits (AER, 2018):  

• 65% solids content by weight, based on deposit sampling, within one year of treated FT placement 
for the EETA TT deposit (subobjective 1) 

• Groundwater is monitored as required by the Environmental Protection and Enhancement Act 
(EPEA) approval (subobjective 2) 

Groundwater was monitored as required by EPEA Approval No. 46586-01-00, as amended, during 2023. 
Details are added in the section ‘Environmental Monitoring Results’ (Section 7.0).  

Imperial was issued an EPO in February 2023, and Imperial understands that the AER continues to review 
certain information as it relates to Imperial’s RTR FT volumes. As indicated above, in October 2023, Imperial 
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returned all volumes of treated tailings material to its FT inventory and continues for this report, to include 
all treated tailings as part of the FT inventory. For clarity, Imperial maintains that, to date, there is no 
indication of adverse impacts to wildlife or fish populations in nearby river systems, or risks to drinking water 
for local communities. Imperial will work with the AER over the next year and provide an update to RTR 
volumes in the April 2025 TMR. 

3.1.4 Fluid Tailings Volume in Each Deposit and Composition 

Table 3-2 shows measured FT inventory based on August 2023 field program and estimated FT inventory 
at the end of the reporting period of 2023. The year end projection was developed using tailings deposition 
modeling for ETA and ITA1 and 2023 measured FT value. The year end FT volume for WETA includes 
potential additional FT volume in WETA southeast area as described in Section 3.1.1 above.  Table 3-3 
provides information on the TT deposit and material which met 65% solids content. TT volumes are 
estimated using August 2023 field program data and analysing that data using Imperial’s TT block model. 

 

Table 3-2:  FT Inventory 

Tailings Facility 

FT Inventory 
(measured, 

August 2023 
Field Program 

(Mm3) 

FT Inventory 
(projected 
2023 Year 

End) (Mm3) 

WETA 63 92** 

EETA 3 3 

TT deposit area  38* 38.6* 

ITA1 0.4 4.4 

Total 104.4 138.0*** 

*Includes ILF and eILF treated tailings and all TT per Table 3-3, 

**Includes newly discovered potential FT in WETA southeast area 

***Sitewide FT including FT in ETA and ITA1, all ILF, eILF, TT and newly discovered potential FT in WETA southeast area 

 

Table 3-3:  Thickened Tailings Volume 

Pond 
Volume of TT 

(Mm3) 

Volume of TT meeting 
Subobjective 1 criteria 
of 65% solids content  

(Mm3) 

Volume of TT (Not yet meeting 
Subobjective 1 criteria of 65% 
solids content) in FT Inventory 

(Mm3) 

TT Deposit 30.5 27.6 2.9 

 

It should be noted that in Table 3-3, the volume of TT not meeting Subobjective 1 criteria of 65% solids 
content excludes the volume of eILF deposit poured into the TT area (see section 6.2.2). Practically, it is 
impossible to differentiate the volume of TT and eILF from each other in a co-deposited environment. The 
main objective of co-deposition is to take advantage of the higher SFR TT or CST to increase the dewatering 
characteristics of eILF, while entrapping more fines that are introduced into the TT/CST deposit by eILF.  

The cross sections of solids content of the FT in the WETA, EETA and treated tailings (TT and eILF) 
deposits are shown in Figure 3-3, Figure 3-4 and Figure 3-5, respectively. Tailings deposition started in 
ITA1 during this 2023 reporting period. At the time of field program in September 2023 ITA1 had only 0.4 
Mm3 of FT in that pond, which would not have shown any reasonable cross section. Therefore, an ITA1 
cross section has not been included in this report but will be included in the next year’s report based on 
2024 field program. 
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Figure 3-3:  WETA FT Cross Section 

 

 
Figure 3-4  EETA FT Cross Section 
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Figure 3-5:  Solid Content Distribution in Treated Tailings (TT and eILF) Deposit  

 

A 3D block model was developed to calculate the amount of material that achieved the RTR subobjective 
1 criteria and to analyze the distributions of other properties within the deposit. Figure 3-5 illustrates solids 
content distribution within the TT deposit. The block model volume estimation demonstrates that 
approximately 30.0 Mm3, which is over 90% of total volume of the TT deposit, satisfies the RTR subobjective 
1 criteria (RTR material). This indicates an increase of treated tailings material meeting 65% solids content 
compared to 2022 (89%).  

On the west side, due to co-deposition of eILF and TT, a thin layer of tailings material with solids content 
between 40% to 65% has formed in the upstream to centre of the deposit. On the east side, the deep 
pockets that showed solids content less than 65% in 2022 seem to have consolidated to solids content 
larger than 65%. The zone with solids content less than 40% has grown larger, most likely due to fines 
segregation and subaqueous conditions.  

During 2023, similar to the last three years, CST intermittently flowed into the treated tailings mainly from 
the west side and occasionally from east side of the deposit. The SFR value of the material in the treated 
tailings deposition area was used to estimate the volume of CST within the treated tailings deposit. The 
reported TT volume was calculated excluding the estimated CST volume in the TT deposition area. Based 
on previous years TT properties, it was observed that the SFR value of TT can vary up to 5 within the 
deposit, which was used to delineate CST from TT. Tailings material with an SFR less than 5 was 
considered as TT and material higher than 5 was considered as CST. Using this criterion, a volume of 
approximately 16.1 Mm3 of CST (in total from the beginning of CST flowing into TT deposit) was estimated 
within the TT deposition area and excluded from the total estimated TT volume.  

As illustrated in Figure 3-5, CST co-deposition and minimizing the sub aqueous zone at the northeast corner 
of the deposit) helped to improve TT performance. The solids content of the material (about 27.6 Mm3) 
which has met the RTR Subobjective 1 criteria (65%+) is ranging between 65% to higher than 80%, with 
SFR and clay content ranging from 0.5 to 5.0 and 10% to 40% respectively. The remaining material (about 
2.9 Mm3) within the TT deposit area has not yet reached a solids content of 65%. On the west side, all of 
this material is currently at 40% to 65% solids content and has potential to reach the 65% solids content 
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without additional mitigations. On the east side, some material with less than 40% solids content has 
accumulated on the surface at centre to downstream of the TT deposit area on its way towards the EETA 
pond. This material is added to the FT inventory and will be evaluated for changes in solids content and 
strength during the next annual field program. 

3.2 Water Volume, Quality and Site Wide Balance 

Figure 3-6 shows a simplified diagram of the site wide water balance while Table 3-4 shows an estimated 
site-wide water balance for Kearl.  

 

Figure 3-6:  Site Wide Water Balance Schematic 

 

Table 3-4:  Estimated Site-Wide Water Balance Table for 2023 Reporting Period 
 Activity Mm3 

A) River water taken from the Athabasca River to raw and recycle water pond 23.7 

B) River Water to Raw Water Ponds and to Utilities 5.8 

C) River Water to Recycle Water Pond 18.9 

D) Overburden, Basal, and Devonian groundwater to Tailings Management 5.1 

E) Surface water runoff (net precipitation including rain, snow, and evaporation) to tailings 
management 

3.5 

F) Connate water from within ore body to bitumen production 7.4 

G) Utilities to bitumen production 165.7 

H) Bitumen Production to Tailings Management 173.1 

I) Water into Tailings Management (D + E + H) 181.7 

J) Storage in Tailings Management (I - K) 39.5 

K) Tailings Management to Recycle Water Pond 142.2 

L) Recycle Water to Bitumen Production via Utilities (heat added) 160.0 

M) Basal Well Groundwater to Bitumen Production via Utilities (heat added) 0.0 

The total volume of free water for each treated tailings deposit and FT pond at the beginning and end of 
the 2023 reporting period is shown in Table 3-5. Free water is defined as water volume in the pond between 
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mudline and water surface. The water elevations at the time of pond sampling for each tailings ponds were, 
WETA 405.6 m (September 8th), EETA 392.0 m (Sept 16th) and ITA1 252.2 m (September 20th).   

 

Table 3-5:  Volume of Free Water for the 2023 Reporting Period 

Volume of Free Water (Mm3) 

Pond Start of 2023 End of 2023 

WETA 14.0 14.0 

EETA 1.0 1.0 

ITA1 0.0* 7.0 

Total 15.0 22.0 

*ITA1 tailings deposition started end of April 2023 

The characterization of the quality of the water is shown in Table 3-6. Seven samples were collected from 
the centre dyke in the WETA and from the barge in the EETA in March, April, May, November and 
December of 2023.  

The majority of polycyclic aromatic hydrocarbons are usually measured below the detection limit and where 
detections are present, they are in low concentrations. 
 

Table 3-6:  Water Quality Testing Key Parameters  
Key Parameters WETA 

Annual Average  

EETA 
Annual Average 

 

Dissolved Chloride (mg/L) 37.8 38.8 

Dissolved Sulphate (mg/L) 360 370 

Total dissolved solids (measured) (mg/L) 946.67 920 

Dissolved Calcium  (mg/L) 50.5 40.2 

Dissolved Magnesium (mg/L) 24.83 22.4 

Dissolved Potassium (mg/L) 14.33 15.6 

Dissolved Sodium  (mg/L) 193.33 200 

pH  7.94 7.94 

Bicarbonate (mg/L) 285 272 

Carbonate (mg/L) <1.0 <1.0 

Total suspended solids (mg/L) 9.3 195 

 

The water quality results of the additional constituents in Appendix C. 

The estimated volume and quality of water recovered from treated tailings are shown in Table 3-7.  

 

Table 3-7:  Volume and Quality of Water Recovered from Treated Tailings 

Water Recovered  Volume (Mm3) Solids Content (%) 

Thickener* 32.9 <1.0% 

TT deposit** 8.1 <1.0% 

*Volume of recovered water from thickener is based on flow data. Solids content of overflow water is obtained from samples from the 
stream analyzed at the Kearl laboratory. 
** Volume of recovered water from TT deposit derived from mass balances (inflow less water remaining within the TT deposit) 
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Table 3-7 shows water recovered from the thickening process in the thickener and that recovered water is 
pumped back to WETA for recycle/use for the extraction process. Water is further recovered from the 
treated tailings deposit after the re-flocculation at the second chemical injection when it is deposited to the 
deposition area. 

3.3 Ore Processed 

3.3.1 Ore Tonnage and Composition 

Table 3-8 shows the 2023 total tonnage of ore processed and its average composition.  

 

Table 3-8:  Ore Processed in 2023 

Year 
Ore Tonnage 

(Mt) Bitumen (%) Water (%) Solids (%) 

2023 164.6 11.3 4.5 84.2 

3.3.2 Fines in Ore and Fluid Tailings 

In 2023, Kearl processed approximately 23.7 Mt of fines within the ore. Since its start up, the total 
(cumulative to date) fines estimated to be in FT is approximately 67 Mt (representing the 138 Mm3 of FT, 
which includes all TT and the potential FT in the southeast area of WETA identified in Table 3-2). 

3.4 Status Map and Thickener Feed  

3.4.1 Status Map 

The External Tailings Area (ETA) and In-pit Tailings Area 1 (ITA1) status at the end of 2023 is shown in 
Figure 3-7 overlayed on an aerial photo taken in October 2023. The blue outline shows the estimated 
extents of the pond at the end of the year. The red outline shows the boundary of the ETA. The white outline 
shows the estimated extents of the Treated Tailings area. 

 

 

Figure 3-7: 2023 ETA Status  
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Figure 3-8: 2023 ITA1 Status  

 

3.4.2 Volume of Fluid Tailings Treated and Placement Location 

A summary of the tailings treatment during 2023 is shown in Tables 3-9 and Table 3-10. The volume of 
thickener feed is split between FLT and FT. The thickener underflow (TT) after passing through second 
chemical system was placed in the EETA. The volumes are based on flows measured in the streams 
feeding and leaving the thickener.  

 

Table 3-9: Thickener Feed  

Tailings Treatment Slurry (Mm3)  

FLT 40.1 

FT (WETA barge) 1.58 

 

Table 3-10: Thickener Underflow  

Tailings Treatment Slurry (Mm3)  

TT  19.2 

 

Based on process surveillance, deposit monitoring, the Q3 2023 survey and sampling program, the 
thickeners regularly produced underflow in the expected range of 40% to 50% solids content with overflow 
water solids content less than 1%, as shown in Table 3-11. The addition of additional flocculant through the 
secondary chemical injection system results in further dewatering once deposited into the TT deposit area.   
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Table 3-11:  Properties of the Treated Tailings 

 Solids Content (%) 

Solids Content (%) Expected Properties Actual Properties 

Thickener Underflow  40%-50% Avg. 42.5% 

Thickener Overflow <1% <1% 

 

Thickener overflow solid content results (%) in 2023 were within the expected properties range. Thickener 
underflow solid content results were also within the expected properties.  Additionally, the performance of 
the overall system was further corroborated by evaluating actual deposit performance from the annual 
sampling program. 

 

4.0  Monitoring Reporting Data  

4.1 Dataset Accuracy 

The sampling programs provided key information and understanding of the overall FT inventory levels and 
the performance of the treated tailings. A detailed field sampling program to categorize and measure the 
FT within the ETA was used to estimate the current reported inventory. The sampling intervals and detailed 
analysis, coupled with satellite imagery at the time is considered to be adequate for documenting the 
inventory levels for FT. 

An extensive sampling program was carried out within the TT deposit area to characterize fluid tailings 
which satisfy RTR subobjective 1 criteria.  

4.2 Survey Locations 

The following figures show the locations of all the survey activities used to assess the FT volume and 
properties.  

Figure 4-1 shows the pond bottom sounding locations, conducted with a CT09 instrument. Figure 4-2 shows 
the sampling locations in the TT deposit area. Figure 4-3 shows the fluid sampling locations (in green) and 
fixed interval sampling locations (in red) in WETA, EETA and ITA1. Figure 4-4 shows the path traveled in 
conducting the sonar survey of the ponds in the WETA, EETA and the ITA1. All the sampling locations are 
provided to AER as .csv files separately. 

The testing frequency and locations were finalized prior to the execution of the tailings measurement field 
program based on site conditions, historical trends, and safety considerations. Sample spacing was 
increased or decreased depending on the variability of the pond bottom and the deposit observed over 
time. 
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Figure 4-1:  Pond Bottom Sounding Locations ETA and ITA1 
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Figure 4-2:  Solid Sampling Locations 
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Figure 4-3:  Fluid Sampling Locations ETA and ITA1 
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Figure 4-4:  Sonar Sounding Path and Swath Sonar Area ETA and ITA1 
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4.3 Treated Tailings Characteristics 

Imperial developed a block model of the TT deposit to determine variation of characteristics and to estimate 
volumes of RTR material. The following charts were prepared from the TT deposit block model.  

Figure 4-5 shows the SFR and clay content variations in the west and east side of the deposit. Measured 
SFR was used to delineate CST from treated tailings. Blocks consisting of material with a SFR of greater 
than 5 was considered as CST dominant regions and blocks consisting of material with a SFR of less than 
5 was identified as treated tailings. A SFR of 5 was selected to separate sand tailings and treated tailings 
as previous data has demonstrated that TT SFR can vary up to 5.  

CST deposited from the west side of the TT deposition area appears to be mixed with TT deposited in the 
west side of the deposit to create a favourable composition for dewatering. This deposition environment, 
with an increased SFR and subaerial deposition, might have contributed to most of the material on the west 
side of the deposit achieving 65% solids content. In addition, on the west side and in particular the upstream 
portion, the majority of the CST material (SFR>5) created a cap on top of the TT deposit, with some CST 
material sinking into soft TT deposit areas downstream. Accumulation of the low SFR material is 
concentrated in the central to northeast side of the deposit. As previously shown in Figure 3.5, most of the 
bottom layers material on the east side met 65% solids content, but the upper low SFR layers have not yet 
reached 65% solids content. 

Co-deposition of eILF and TT as part of the ILF Phase 4/5 trial extension has contributed to creation of a 
layer of lower solids content and SFR on surface of the deposit.      
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Figure 4-5:  SFR and Clay Content Variations in the West and East side of TT deposit 
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Figure 4-6 shows that the effective stress increases with depth and is higher for the subaerial material than 
the subaqueous / transition zone material. This effective stress chart indicates that the TT performance is 
trending towards being able to meet final capping requirements. 

 

 

 

 
Figure 4-6:  Effective Stress versus Depth 
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Figure 4-7 shows solids content data for west and east side of the deposit for both 2022 and 2023. 

On the west side of the deposit, CST deposition and the subaerial environment might have contributed to 
improving the solids content of the material. Some of the low solids content material identified during the 
2022 tailings field program, appears to have mixed with higher SFR material. The combination of this 
material mixing, enhanced drainage and consolidation could have contributed to the improvement of the 
solids content in the west side of the deposit. 

On the east side of the deposit, the lower solids material located on top of the subaqueous zone identified 
during the 2022 tailings field program has also seen an improvement in solids content during the 2023 field 
program, and is likely a result of consolidation and/or displacement of this material. This indicates the 
subaqueous zone is trending towards achieving the 65% solids content in subsequent years.  

    

 

 
Figure 4-7:  Deposit Consolidation in Subaerial and Subaqueous Zones  
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Figure 4-8 shows measured in-situ excess pore pressure data, calculated by subtracting in-situ pore 
pressure from expected hydrostatic pore pressure. As expected, excess pore pressure increases with 
depth. An overall reduction of excess pore pressure is observed compared to last year.  This excess pore 
pressure dissipation illustrates that the deposit is consolidating as expected and trending towards a 
reclaimable deposit.  

 

 

 
Figure 4-8:  Excess Pore Water Pressure 
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Figure 4-9 illustrates comparison of particle size distribution in the subaqueous zone and subaerial zone in 
the 2022 and 2023 annual field programs. The SFR of subaqueous zone has increased in 2023 and SFR 
of subaerial zone has slightly decreased compared to 2022. These changes can be attributed to a number 
of factors: 

- Co- deposition of eILF at the upstream of TT area has reduced the average SFR of subaerial zone. 

- Pouring CST from the west and east sides has increased the SFR in the subaqueous zone. 

- Also, as shown in Figure 4-10     a) East-West and East Divider Causeways early 2023. b) TT deposit 

area in Nov. 2023 (a) and (b), in 2023 construction of the East-West causeway and the East Divider 
causeway (that were bounding the TT deposition area) was discontinued. Without the bounding 
effect of these dykes, the fines can travel longer downstream and towards the EETA pond, resulting 
in an increase of SFR in the subaqueous zone.  
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Figure 4-9:  Particle Size Distribution in Subaerial and Subaqueous Zones 

 

 

 

  

 

(a) (b)  

Figure 4-10     a) East-West and East Divider Causeways early 2023. b) TT deposit area in Nov. 2023    

         

Figure 4-11 illustrates solids content variation of the treated tailings deposit with depth. Solids content 
measurement results are illustrated for both subaerial zone and subaqueous / transition zones. 

 

 
Figure 4-11: Cross Section Illustrating Solids Content Variation in TT deposit area 
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The above figures (Figures 4-5 to Figure 4-9 and Figure 4-11) depict treated tailings characteristics as 
sampled. It was found that most of the subaerial zones of the deposit met expected performance and 
achieved 65% solid content. Part of the transition and subaqueous zone material also achieved 65% solids 
content and illustrate pore pressure dissipation and consolidation of the deposit.  

During the last three years, Imperial has carried out a few changes in deposition area to enhance 
performance of the deposit. The planned changes were communicated to the AER before implementation. 
CST was allowed to flow into the TT area by discontinuing construction of some of the divider causeways 
around the treated tailings deposit. The initial locations that CST was entering the TT deposit were planned 
and observed in order to understand and minimize any potential unintentional impacts to the TT deposit. 
The sampling results revealed that CST improved the SFR of the material in the west side of the deposit, 
which in turn contributed to improving the solids content and strength of the deposit. Sampling results also 
demonstrated that a majority of the CST material created a cap on top of the TT deposit and helped to 
consolidate the TT, increasing the overall solids content. This exercise also demonstrated that TT was 
sufficiently strong enough to maintain a sand cap on top of the TT deposit. 

Changes were also made to the release water transfer mechanism of the TT deposit to optimize operation 
efficiency and overall deposit performance. An opening in the divider causeways was created in 2020 to 
facilitate gravity drainage of released water from the TT deposit area to the north into the EETA pond; 
previously this water was transferred using mechanical pumps. Elimination of the bounding effect of the 
causeways in 2023 has facilitated the flow of the runoff towards downstream and EETA pond. Gravity 
drainage has helped to minimize the subaqueous area in the TT deposit and avoid accumulation of runoff 
FT within the treated tailings deposit.    

During the last three years, inline flocculated FT was also co-deposited into the treated tailings deposit as 
part of the ILF field pilots to increase fines treatment capacity. This ILF treated FT material demonstrated 
satisfactory properties during field scale deposition. Performance of these pilots are discussed in detail in 
section 6.2 and performance of these pilots will continue to be monitored in future tailings field programs.   

The treated tailings deposit was divided into subaerial and subaqueous / transition zones for interpretation. 
The western and southern portion of the deposit is defined as the subaerial zone and the northeast corner 
is defined as subaqueous / transition zone. The characterization of each zone is summarized below: 

• Subaerial zone: This zone makes up approximately 75% of the deposit and consists of mainly RTR 
subobjective 1 criteria material (i.e., solids content of 65% and higher) with the exception of the top 
1 to 2 meters as shown in the block model section. Average solids content of the material in this 
zone is greater than 78% and consists of less than 30% clay content with an average SFR of 
approximately 1.6. This zone exhibited increased effective stress with depth (up to about 300 kPa) 
and excess pore pressure dissipation.  

• Subaqueous / transition zone: This zone is now restricted to the northeast corner of the deposit 
and is approximately a quarter of the overall deposit area. As illustrated in the cross section (Figure 
3-5), the bottom 15-25 m of this zone satisfies the RTR subobjective 1 criteria. Approximately, the 
top 10 m of the deposit contains material with a solids content of less than 65%. Solids content in 
this zone increases with the depth. Material in this zone consists of on average 42% clay content 
and approximately 0.2 SFR. This zone also exhibited increased effective stress with depth (up to 
about 200 kPa), but lower overall than the subaerial zone. Similarly, excess pore pressure in this 
zone increased with depth but is relatively higher than subaerial zone. Limited areas of this zone 
demonstrate pore pressure dissipation from the top and bottom of the deposit and in most of the 
other areas, excess pore pressure increases with depth.           

The above cross sections (Figure 4-5 to Figure 4-9 and Figure 4-11) indicate that the area of the FT deposit 
that has met RTR subobjective 1 criteria (i.e. solids content of 65% and higher) is trending appropriately 
towards achieving expected final deposit properties and performance to enable future deposit capping. 
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4.3.1 Storage Capacity 

Available storage capacity of each tailings deposit or tailings pond that contains water or tailings at the end 
of the 2023 reporting period is shown in Table 4-1.  

Table 4-1:  2023 Year End Available Fluid Storage Capacity 

Pond Storage Capacity (Mm3) 

WETA  1.5 

EETA  0.4  

ITA1 24.0 

 

FT annual storage capacity and volume requirements forecast for five years following the end of the 2023 
reporting period are shown in Table 4-2. These all reflect the end of reporting period (December 31 of each 
year) volumes, identifying the FT storage capacity that is planned to be created and how much FT storage 
will be required as per the current plan. 

 Table 4-2 values demonstrate that expected FT storage volumes can be contained within the available 
capacity of ETA and ITA1. The storage requirement is defined as total water and FFT expected to be stored 
in the facility at year end.  Storage capacity is defined as the available fluid storage at the maximum 
expected pond elevation.  While this could be defined by freeboard, tailings modeling suggests that beach 
lengths are almost always the driver behind maximum allowable pond elevations. 

 

Table 4-2:  5 Year Annual Fluid Storage Capacity and Fluid Volume Storage Requirement 
Forecast 

Pond 

2024 2025 2026 2027 2028 

Storage 
Capacity 

(Mm3) 

Storage 
Requirement 

(Mm3) 

Storage 
Capacity 

(Mm3) 

Storage 
Requirement 

((Mm3) 

Storage 
Capacity 

(Mm3) 

Storage 
Requirement 

(Mm3) 

Storage 
Capacity 

(Mm3) 

Storage 
Requirement 

(Mm3) 

Storage 
Capacity 

(Mm3) 

Storage 
Requirement 

((Mm3) 

WETA  75  73   72   70   69   67   67   65   65   63  

EETA  7  3  7  2  4  1  1  1  1  1  

ITA1  47   20  33  20   27   20  34   20  41  20  

 

Any implications to the tailings management plan resulting from resource sterilization due to avoidance of 
the Pleistocene Channel Aquifer, including but not limited to impacts to storage capacity changes are 
described below.  

In accordance with the Tailings Management Framework and Directive 085, Imperial submitted a TMP on 
November 1, 2016. This plan was aligned with the approved Pleistocene Channel Aquifer (PCA) offset 
scenario for areas A/B/C, where the resource is sterilized within and up to a 50 m offset from the PCA edge. 
It also included sterilization of areas D/E on the basis that leaving the ore in-situ within and up to a 50 m 
offset from the PCA edge was considered to be the most likely path forward. The ore that is proposed to 
be sterilized within areas D/E is of average fines content, therefore no impact to the FT generation rate in 
this area of the mine is anticipated.  

The proposed sterilization of ore to keep all infrastructure within Kearl’s existing regulatory approval 
boundaries was not included in the 2016 Directive 085 TMP. This volume and area are a small increase 
from that proposed within PCA areas D/E. Also, given that the ore in this area is of average fines content, 
no impact to the FT generation rate is anticipated. The sterilization of this ore will accelerate the availability 
of in-pit tailings area 2, which improves the robustness of the TMP.  
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4.4 Quarterly Monitoring 

 

Table 4-3 shows the average quarterly TT solids content and SFR from process samples after the 

secondary chemical injection point. The TT is initially achieving 43% to 47% solids content, which then 

increases to approximately 62% (averaged over the year) after seven days. The results indicate that the 

process is currently meeting initial expectations. 

TT SFR is generally higher than 2022 due to mine feed variability. Much higher SFRs were observed in the 

second half of 2023 because a lower amount of FFT was processed through the KFTT plant. The FFT was 

processed mainly through eILF to gather data to prove the viability of the eILF technology while also 

maximizing floatation tailings treatment through the thickeners. As discussed above, the higher TT SFR 

contributed to overall deposit strength when eILF is co-deposited with TT. Compared to 2022, a much 

higher amount of fines was processed and captured in the deposit matrix comprising of sand and fines from 

combined eILF and TT streams. With improving FFT supply reliability from WETA and increasing SFR, it is 

expected that even higher amounts of FFT will be captured in the mix in future years. 

Table 4-3:  Average Quarterly Monitoring Results for Solids Content and SFR 

Months Initial (%) 24 hours (%) 7 days (%) SFR 

Jan - Mar 46.70 55.37 59.28 2.16 

April - June 46.18 56.20 61.73 2.17 

July - Sep 47.86 56.64 63.09 3.78 

Oct - Dec 43.34 57.60 63.02 3.44 

 

5.0  Deposit Performance 

Currently the TT deposit is performing largely as expected. To date, approximately 90% of the TT deposit 
(by volume) within the TT deposit area has achieved RTR subobjective 1 criteria (i.e., solids content of 65% 
and higher). 

Continuous improvement initiatives are being developed to enhance the overall TT deposit. Ongoing 
operational improvements continue to be addressed and improved upon to maintain and sustain the 
treatment of FT from the KFTT facility. Such operational improvements include: CST-TT co-deposition, ILF-
TT co-deposition, maintaining a smaller pond within the TT deposit to take advantage of atmospheric 
conditions in the subaerial area (i.e. freeze -thaw and evaporation/desiccation), and gravity drainage of low 
solids content material to the north side of EETA into the EETA pond.  

Section 3.1 demonstrates that Imperial’s FT inventory is within the approved FT profile. Therefore, 2023’s 
treated tailings performance had no significant or unexpected impact on the mine plan, water management, 
progressive reclamation and life-of-mine closure plan. 

Solids content and pore pressure measurements demonstrated that previously identified or reported RTR 
subobjective 1 material (i.e., solids content of 65% and higher) located towards the bottom of the deposit 
have further consolidated.  
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6.0  Technology: Continuous Improvement and Development 

6.1 Summary of Continuous Improvement Activities 

We finished 2023 with a record-breaking fines treatment performance as we saw a 49% increase in 
treatment compared to 2022 while meeting EETA deposit performance expectations. A significant portion 
of this improvement can be attributed to the newly built enhanced In-Line Flocculation (eILF) technology 
plant and other innovations that build on 2022 improvement efforts. 

These improvements are summarized in Table 6-1 and context on the associated operational challenges.  

Thickener operation and the TT deposit performance generally met expectations.  

 

Table 6-1:  Treatment Technologies Operations During 2023  

Operational Challenges  Continuous Improvement Activities 

Lower solids throughput from the Floatation 
system to KFTT 

• Implemented a process improvement to adjust 
middlings, a first-in-industry application that adjusts feed 
into the Kearl Fines Tailings treatment process to 
increase capacity and optimize the deposit recipe for 
reclamation. With this process improvement, Imperial is 
testing a new functionality to control both sand and 
solids tonnages into the Kearl Fine Tailings Treatment 
(KFTT) Plant so we can process more fluid tailings from 
WETA. This improvement was implemented in K2 
Extraction Plant in 2023 with a goal to progress similar 
installation in our K1 extraction plant in 2024. 

Poor FFT supply reliability reduced 
availability of FFT feed to the thickeners and 
eILF. FFT supply to the plant was solely from 
a barge system with poor reliability. Barge 
reliability issues mainly driven by frequent 
damage to barge pumps from debris 
ingested during FFT processing. Pump 
repairs have been severely impacted by 
supply chain issues related to material 
availability. 

• In the 2nd half of 2023, we installed a new dredging 
system named “Nunee” as primary technology for FFT 
supply. This addition has doubled our capacity to 
transport FFT to the thickeners and eILF and was a 
major enabler for improved performance in the second 
half of 2023. 

• The barge is now a backup equipment for FFT supply, 
but we continue to invest in engineering modifications to 
increase its reliability. Addition of flow meters and 
restriction orifices to the piping system to modify barge 
pump backpressure and ensure they run within design 
curves at current pond elevation. 

• A new engineering study was initiated to explore ways 
to retrofit the current barge with an electric dredging 
system in 2025.  

Multiple thickener overflow water pump 
failures. The pumps take clarified water 
recovered from thickening process in the 
thickener to WETA for recycling. As outlined 
in previous years, the failures are driven by 
presence of more than anticipated residual 
fines solids in the overflow water system not 
designed for slurry service. 

• Successfully installed new pumps designed for slurry 
service after multiple years of delay due to supply chain 
delays. The pumps were installed in the second half of 
2023 with early results indicating much better 
performance and reliability.  

 

The reliability of the KFTT underflow pumps 
and process piping remain a challenge partly 
because treatment tonnages were 
significantly increased. In addition to ongoing 
frequent pump failures, accelerated wear 

• The gland water valves and control scheme 
modifications were completed with significant reduction 
to instances of underflow pump packing failures. This 
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Operational Challenges  Continuous Improvement Activities 

rates were observed in the underflow system 
in the second half of 2023 leading to 
significant downtime in December 2023 to 
replace a large portion of the underflow 
piping system. 

work closed-out recommendations from the 2022 
engineering studies. 

• A new continuous improvement project was launched in 
late 2023 that will run through 2024 to develop new 
equipment strategies to improve reliability of systems 
impacted by highly erosive streams and match the new 
operating conditions at higher solids tonnage. The study 
includes potential upsize of the underflow system to 
reduce velocity and wear rates while ensuring adequate 
turn-down of the KFTT plant. 

• Upgraded sections of the underflow piping system with 
Chromium Carbine Overlay (CCO). This is an ongoing 
scope to be completed during 2024 and 2025 plant 
shutdown and outages. 

Significant start-up and commissioning 
issues during enhanced in-line flocculation 
(eILF) technology roll-out.  

• In Q2 2023, the operations team successfully 
debottlenecked the eILF technology, resolving all start-
up and commissioning issues while also doubling its 
capacity. 

• The successfully deployment and debottlenecking of 
eILF demonstrates Imperial’s commitment to new 
technology development and operational excellence.  

Opportune CST co-deposition in TT 
deposition area 

• Continue to demonstrate consolidation and overall 
deposit performance through improved drainage and 
loading of the deposit with CST sand. 

  

6.2 Pilots or Prototypes 

Imperial has several ongoing approved pilots: 

• Inline Flocculation (ILF) On-Site Fluid Tailings Pilot Phase 3/4/5 Extension 

This pilot allows for continuous improvement and operational learnings on the existing Kearl Fluid Tailings 
Treatment (KFTT) and development of supplemental treatment options.    The following sections provide 
an overview of the pilot and some available results. 

The AER approved the integration and extension of the ILF Phase 3, 4 and 5 pilots on December 20, 2021. 

6.2.1 Inline Flocculation Onsite Fluid Tailings Field Pilot Phase 3 

Phase 3 of the pilot focused on conducting inline flocculation (ILF) of FT and evaluating performances of 
ILF treated FT co-deposited with TT at field scale. 

ILF technology has been used in the oil sands industry since 2008. The ILF treatment of FT was identified 
as an opportunity to continue to increase overall fines treatment when the primary fines treatment facility 
(thickener) is not operational or when there is excess FT available from the WETA FT reclaim barge. 

The objective of the pilot is to evaluate performance of ILF which has been co-deposited / interlayered with 
relatively high SFR TT and / or CST within the TT deposition area. The co-deposition / interlayering of ILF 
and TT is expected to follow a similar trajectory of solids content increase as TT, thereby meeting the 
subobjective 1 RTR criteria of 65% solids content.  

The treatment consists of minimum modifications as it leverages existing infrastructure of the primary 
treatment process. In addition, the ILF process does not introduce any new chemicals. ILF will be using the 
same approved flocculent used in the secondary chemical treatment process of KFTT.   
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Imperial intends to conduct the ILF trial only during planned or unplanned shutdowns of the thickener or 
extraction plant, to continue FT treatment. During 2023, Phase 3 of the ILF was not operated.  

6.2.2 ILF Pilot Phase 4/5 – eILF treated FFT and TT co-deposition 

 

As part of Imperial’s continuous improvement efforts, the long-term deposition strategy for the EETA is co-

deposition of ILF or eILF treated FFT from all sources (WETA pond, EETA pond and TT runoff) with TT and 

CST. It is also expected that some CST will be inter-layered/co-deposited into the pilot deposition area due 

to proximity to the causeways and Centre Dyke.  

Part of the ILF Phase 5 extension field pilot focused on evaluating enhanced inline flocculation (eILF) 

treatment of fluid tailings from WETA pond and its co-deposition with TT. The eILF process utilizes three 

chemicals for treatment of fluid tailings: a flocculant (polyacrylamide), a binder (colloidal silica) and a 

coagulant (aluminum sulphate) [under clause 4.3.19 of EPEA Approval No. 46586-01-00, as amended]. 

The polyacrylamide (PAM) polymer used during the eILF and TT co-deposition trial was Kemira E4993 

(E4993), and its use was approved by AER in response to the 2021 extension request.  

The objective of the pilot is to evaluate performance of eILF treated FFT co-deposited / interlayered with 

TT within the TT deposition area. Figure 6-9 shows the pilot location and the initial layout of separate 

pipelines directing eILF treated FFT and TT streams (from KFTT plant) towards the southern boundary of 

TT deposition area. Each of the five initial discharge locations were purposed for creation of a specific 

deposit composition, as listed below:  

• Discharge Location OB-A; for co-deposition of eILF and TT (i.e., simultaneous pour of both 
streams targeting an average SFR of 1). 

• Discharge Location OB-B; for intermittent deposition of eILF and TT (i.e., consecutive eILF and 
TT layers targeting an average SFR of 1). 

• Discharge Location OB-C; for pouring eILF only during the first few months of pilot to create a 
thick (~4 m) layer of eILF treated FFT; and then will be used for co-deposition of TT and eILF 
treated FFT. The objective of creating a deep sufficiently thick eILF layer is to measure its 
strength and dewatering characteristics for closure planning. 

• Discharge location OB-D; to direct off-spec eILF treated FFT and to deposit TT when TT is not 
in the pour plan for locations OB-A, OB-B and OB-C. 

• Discharge location OB-E; to direct TT stream when it is not in the pour plan for locations OB-
A, OB-B and OB-C. 

 

Commissioning of the eILF treated FFT pour started in September 2022 followed by more eILF deposition 

during October and November 2022. The eILF pour was temporarily paused due to operational challenges 

after November 26, 2022 and was resumed in 2023. The layout shown in Figure 6-9:      (a): Co-deposition 

pilot location. (b): Layout of eILF and TT pipelineswas maintained until October 2023. Subsequently the TT 

and eILF lines were moved to a higher elevation as shown in Figure 6.10. The co-deposition of TT and eILF 

has been continued at new discharge locations OB-B and OB-C shown in Figure 6-10. 
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Figure 6-9:      (a): Co-deposition pilot location. (b): Layout of eILF and TT pipelines  
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A surveillance plan was developed to monitor the key performance indicators (KPIs) of the treated slurry 

during the pilot and leveraged readily available inline instrumentation combined with laboratory testing of 

samples collected from the pipeline. The KPIs that were monitored during the commissioning and 

operations include:  

• Untreated FFT flowrate, density/solids content, average SFR and MBI   

• Dosage of chemical additives  

• Capillary suction time of treated FFT and release water 

• 24 hour and 7-day solids content of treated FFT 

Example variations of solids content and yield stress of eILF treated samples with capillary suction time 
were provided in the 2022 tailings management report. During 2023, eILF-TT co-deposition pilot 
produced 2.44 Mm3 of eILF treated tailings. 
 

Geotechnical sampling of the deposit was conducted in August 2023. As shown in Figure 6-11, locations 

R1 to R10 were sampled every 30 cm, to provide detailed profiles of the deposit resulted after co-deposition 

of the two streams. Vane shear tests (VST) and ball/cone penetration tests (BCPT) were also conducted 

at select locations. It should be noted that the results of this more detailed sampling has already been 

included in the field program results presented in section 4. However, a few examples of solids content and 

SFR profiles for sampling locations within the trial area are provided in this section.  

 

 

 

 

Figure 6-10:    Layout of eILF and TT pipelines after October 2023 
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Figure 6-12 shows variations of solids content and SFR at sampling location R2, close to discharge location 

OB-B, where interlayering of eILF and TT occurred. Although SFR of the resultant deposit varies from 0.5 

to about 5 in the upper layers of the deposit, the solids content varies from about 58% to 80%, indicating 

consolidation of the co-deposited material. 

Figure 6-13:    Solids content and SFR variations at R8 (close to eILF only discharge point)illustrates the 

solids content and SFR at sampling location R8, close to discharge location OB-C, where eILF was poured 

for about four months to evaluate the properties of a fines dominated layer of treated tailings. As shown, 

the top 2 meters shows a SFR of 0.2 and lower, and the solids content has increased to 40-47% after initial 

dewatering. Just below 2m depth, when eILF has mixed with TT and SFR has increased to 0.5 and higher, 

the solids content has increased to 56% and higher, which indicates improved consolidation.  

In Figure 6-14, variations of solids content and SFR at location R7 is shown. This area is farther from the 

eILF and TT discharge points. In the top 2 meters, the SFR is hovering around 0.5 and solids content of 

the deposit has increased to about 57%. As soon as the SFR of mixed deposit goes beyond 1, the solids 

content increases to 70% and beyond, indicating more consolidation. 

The above examples indicate that when the mixture of eILF and TT have SFR values beyond 0.5, it 

dewaters towards higher solids content values in a reasonable time frame. Based on the observations made 

during this trial, a target SFR of 1.0 is being considered for co-deposition of the eILF and TT streams.  

 

 

 

Figure 6-11:    Sampling and in-situ testing locations R1 to R10 in the co-deposition trial area 
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 Figure 6-13:    Solids content and SFR variations at R8 (close to eILF only discharge point) 

 

 

Figure 6-12:    Solids content and SFR variations at R2 (close to inter-layered co-deposition) 
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7.0 Environmental Monitoring Results  
Surface water runoff and seepage through the perimeter dykes of the ETA was managed through a 
closed-circuit system. Runoff from the ETA was collected in toe ditches and collection ponds and was 
returned to the West ETA for use in the plant.  

The Groundwater Monitoring Plan (GMP, 2018) details all groundwater monitoring programs across the 
Site. The intent of the GMP is to facilitate the understanding of potential effects of oil sands mining, bitumen 
extraction, and associated operations (including tailings management activities) on local groundwater 
quality and down-gradient receptors. Groundwater management and monitoring falls under four programs:  

• Regulatory Groundwater Monitoring  

• Basal and Devonian Depressurization 

• Lined Pond Monitoring and Response  

• External Tailings Area (ETA) Seepage Interception System (SIS) Monitoring and Response; and 

• In-Pit Tailings Area 1 (ITA1) Monitoring and Response. 
 

The Groundwater Response Plan (GRP), which is part of the GMP, outlines the actions required in 
response to changing water quality triggers. The ETA SIS Monitoring and Response Plan leverages the 
GRP to inform action required when control objectives (COs) are exceeded or increasing trends are 
observed. 
 
In alignment with Environmental Protection Order (EPO) issued in February 2023, Imperial continues to 
monitor and manage seepage per the Sampling and Monitoring Plan and the Source Control and 
Containment Plan, as well as other submitted plans.  

Appendix D includes a summary of groundwater results around the ETA. 

Figure 6-14:    Solids content and SFR variations at R7 (mixed area at the centre) 
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8.0 Acronyms 

 

Acronym Definition 

AER Alberta Energy Regulator 

BAW beach above water 

BBW beach below water 

BST Bitumen Separation Tank 

COSIA Canadian Oil Sands Innovation Alliance  

CST coarse sand tailings 

Directive 85 Directive 085 Fluid Tailings Management for Oil Sands Mining Projects. 

EETA East External Tailings Area 

ETA External Tailings Area 

EPEA Environmental Protection and Enhancement Act 

EPO Environmental Protection Order 

FFT fluid fine tailings 

FLT flotation tailings 

FT fluid tailings 

ILF inline flocculation 

Imperial  Imperial Oil Resources Limited 

g/t gram/ton 

K1 Kearl Plant 1 

K2 Kearl Plant 2 

Kearl Kearl Oil Sands Mine 

KFTT Kearl fine tailings treatment  

KIP Key Indicator Parameter 

kPa  Kilopascal 

KPI Key Performance Indicator 

MCFN Mikisew Cree First Nation 

m meters 

MBI Methylene Blue Index 

mg/L milligram per liter 

Mm3 million cubic meters 

Mt million tones 

OSCA Oil Sands Conservation Act 

OSPW Oil sand process-affected water  

PCA Pleistocene Channel Aquifer 

PSD particle size distribution 
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Acronym Definition 

RTR ready-to-reclaim 

SFR sand to fines ratio 

SIS Seepage Interception System 

TDS total dissolved solids  

TMP Tailings Management Plan 

transition transition zone  

TRS tailings recovery system  

TSRU tailings solvent recovery unit 

TT thickened tailings 

WETA West External Tailings Area 

 

 

9.0 Closure and Limitations 

 
This document has been prepared for the exclusive use of Imperial Oil Resources Limited and their agents, 
to meet the specific D085 annual reporting requirements for the Kearl Oil Sands Mine. Any use that a third 
party makes of this document, or any reliance on or decisions to be made based on this document are the 
sole responsibility of such third parties. Imperial cannot accept responsibility for damages, if any, suffered 
by any third party as a result of decisions made or actions based on this document. This document has 
been prepared in accordance with the current generally accepted engineering practices in the oil sands 
industry. No other warranty is made, either expressed or implied.  

Prepared by 
 
 Imperial Oil Resources Limited 
 Kearl Technical Personnel 
 Calgary, Alberta 
 
As this document is a multi-disciplinary report, individual sections of this report are authenticated by the 
following professionals and their corresponding disciplines, as noted below. 
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Section 7.0   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Autumn Essington, P.Eng. 
Water Advisor 
APEGA ID # 219902 

Section 3.1.4, Section 3.4.1, Section 4.3.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Allan Linegar, P.Eng. 
Tailings Engineer 
APEGA ID # 135521 
 
 
 
Section 3.4.2 Section 4.4, Section 6.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sola Adeyinka, P.Eng.  
Technical Lead – Fine Tailings   
APEGA ID # 93642 
 

 
 
 
 
 
 
 
 
 
 
 

 



Kearl Annual Tailings Management Report - 2023 

48 
 

 
Section 3.1.4, Section 4.0 (except 4.3.1), Section 
5, Section 6.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reza Moussavi Nik, PhD, P.Eng. 
Senior Mine Geotechnical Engineer 
APEGA ID # 126388 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
VALIDATED BY  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Paul Cavanagh, M.Eng., P.Eng. 
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Appendix A Indigenous Relations Guiding Principles and Guidelines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Indigenous relations
Principles and guidelines

Many of Imperial’s operations and future development opportunities are located 
on the traditional lands of Indigenous Peoples. The company supports communities 
in areas where it explores, develops and operates, and Imperial’s leadership strives 
to establish meaningful relationships built on mutual trust and respect.

Principles
Imperial builds relationships with Indigenous 
Peoples through collaboration on a common 
vision for progress, sustainable prosperity and 
environmental stewardship.

We engage Indigenous communities and 
their representatives in open and meaningful 
consultation and seek to understand their 
perspectives on issues of mutual interest and 
deal constructively with differing views.

Our recruitment and development programs 
support the participation and involvement of 
Indigenous Peoples.

The company recognizes that Indigenous 
Peoples want economic benefits from 
development. We work with Indigenous 
businesses and communities to identify 
mutually beneficial opportunities.

Imperial conducts its business in a manner that 
respects the land, environment, rights and 
cultures of Indigenous communities. We do 
this in accordance with the laws of Canada and 
corporate policies and guidelines that underlie 
the company’s commitment to ethics, equity, 
environment and safety.

The company expects its contactors to conduct 
their business in accordance with these 
principles and guidelines.

WP02246 21 03



Indigenous relations guidelines
Imperial strives to build meaningful relationships with Indigenous 
Peoples through the following four pillars of engagement

Consultation
Imperial maintains ongoing dialogue with 
Indigenous leaders, community members and 
their representatives by:

• 	 Respecting the legal rights of  
Indigenous People.

• 	 Ensuring timely discussions when 
activities have the potential to impact  
the community.

• 	 Supporting the identification of impacts 
to traditional uses and rights in order to 
appropriately avoid, minimize or mitigate. 

• 	 Treating all parties fairly.

• 	 Respecting traditional practices,  
decision-making processes, cultural 
activities and language.

• 	 Coordinating with Crown consultation and 
adhering to government requirements.

Workforce development
In accordance with Imperial’s equal 
employment opportunity policy, the 
company’s goal is to achieve a workforce  
that is representative of the available  
qualified Indigenous Peoples in the labour 
market. To this end, Imperial focuses on:

• 	 Developing and supporting educational 
programs and recruiting practices 
that facilitate employment of qualified 
Indigenous People.

• 	 Establishing internal training and 
development programs that enhance 
retention of Indigenous staff and provide 
opportunities for employees to further 
their understanding of Indigenous culture, 
history and traditions.

• 	 Addressing workplace barriers that  
may exist.

• 	 Honouring diverse backgrounds and 
supporting our employees by creating  
a culturally inclusive workplace.

Business development
Imperial fosters the development of Indigenous 
businesses in ways that benefit the company 
and the community by:

• 	 Developing Indigenous content plans 
that address employment and business 
opportunities for Indigenous Peoples  
and including this content as a factor  
in evaluating and awarding contracts.

• 	 Supporting the growth and development 
of Indigenous business through capacity 
building and shared learning.

• 	 Using Indigenous suppliers of goods and 
services that are competitive and meet 
Imperial’s safety, technical and quality 
standards and timing needs.

• 	 Providing information and training  
on Imperial’s procurement processes, 
safety standards and expectations of 
business conduct.

Community relations
Imperial builds meaningful relationships with 
Indigenous communities by:

• 	 Working collaboratively in the design and 
implementation of programs that build 
capacity through leadership development 
and community initiatives.

• 	 Being an active community participant in 
order to better understand and learn about 
Indigenous history, culture and traditions
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Appendix B Agenda and Attendee list for the 2023 Annual Forum 

 

2023 Multi-Operator Tailings Forum 

Day 1 – Regulatory Compliance & Opportunities Overview   November 15, 2023  

November 15, 2023, Time 9:00am – 3:00pm, Location virtual – MS Teams 
Event type: Business Meeting – 1.5-days 
Content: Overview of 2022 Tailings Management Reports and Closure Plans 
Objective: Operators share information with stakeholders and Indigenous governments (IG) related to its 
2022 tailings management performance to improve attendee dialogue and understanding. Year 1 is a 
building block year. An opportunity to foster greater trust and understanding between participants. 
Communication Style: Technical 
Intended Audience: 

• IG IRC/SD and technical team 

• Oil sands operators 

• AER and AEPA 

 

# Start Time & 
Duration 

Topic Purpose 

1 9:00am – 9:45am  

(45 mins) 

Blessing, welcome & Ground Rules 

 

Welcome & Context- 
Setting 

2 9:45am – 10:30am  

(45 mins) 

Indigenous Perspectives & Reflections Inform & Discuss 

 10:30am – 10:45am 
(15 mins) 

Health Break 

3 10:45am - 12:00pm 
(75 mins) 

IOL presentation 

• Kearl 

Inform & Discuss 

 12:00pm – 12:45pm 
(45 mins) 

Lunch 

4 12:45pm – 1:30pm 
(45 mins) 

CNRL presentation 

• Horizon 

Inform & Discuss 

 1:30am – 1:45am 
(15 mins) 

Health Break 

5 1:45pm – 2:45pm (60 
mins) 

CNRL presentation cont’d 

• Albian: Jackpine and Muskeg River 

Inform & Discuss 
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6 2:45pm – 3:00pm 

(15 mins) 

Review of Day 2 agenda & closing 
remarks 

Summary & Closing 

 

ATTENDEES:  

Fort McKay First Nation (“FMFN”) 6 Representatives 

Chipewyan Prairie First Nation ("CPFN") 1 Representative 

Indigenous Government Consultants 9 Consultants 

Canadian Natural Resources Limited 

(“CNRL”) 

25 Representatives 

Imperial Oil Limited (“IOL”) 13 Representatives 

Suncor Energy Incorporated (“SU”) 26 Representatives 

Alberta Energy Regulatory (“AER”) 3 Representatives 

Alberta Environment & Protected Areas 

(“AEPA”) 

2 Representatives 

Canadian Oil Sands Innovation Alliance 

(“COSIA”) / Pathways 

5 Representatives 
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Day 2 – Regulatory Compliance & Opportunities Overview        November 16, 2023 

November 16, 2023, Time 8:30am – 12:30pm, Location virtual – MS Teams 

Event type: Business Meeting – half-day 

Content: Continuation of yesterday’s discussion - overview of 2022 Tailings Management Reports and 

Closure Plans 

Objective: Operators share information with stakeholders and Indigenous governments (IG) related to its 

2022 tailings management performance to improve attendee dialogue and understanding. Year 1 is a 

building block year. An opportunity to foster greater trust and understanding between participants. 

Communication Style: Technical 

Intended Audience: 

• IG IRC/SD and technical team  

• Oil sands operators 

• AER and AEPA 

# Start Time & Duration Topic Purpose 

1 8:30am – 8:45am 

(15 mins) 

Blessing, welcome, summary of 
yesterday’s discussion / learnings  

Welcome & Context- 
Setting 

2 8:45am – 10:45am 

(120 mins) 

SU presentation 

• SU Base Plant 
• SU Fort Hills 

• SCL Mildred Lake 

• SCL Aurora North 

Inform & Discuss 

 10:45am – 11:00am 

(15 mins) 

Health Break 

4 11:00am – 11:20am 

(20 mins) 

AER Reflections Inform & Discuss 

5 11:20am – 11:40am 

(20 mins) 

AEPA Reflections Inform & Discuss 

6 11:40am – 12:00pm 

(20 mins) 

Closing Indigenous Perspectives & 
Reflections 

Inform & Discuss 

7 12:00pm – 12:30pm  

(30 mins) 

Operator Reflections / Next Steps: 
Where do we go from here? 

& Closing remarks 

Inform & Discuss 
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ATTENDEES:  

Fort McKay First Nation (FMFN) 6 Representatives 

Chipewyan Prairie First Nation (CPFN) 1 Representative 

Indigenous Government Consultants 9 Consultants 

Canadian Natural Resources Limited (CNRL) 19 Representatives 

Imperial Oil Limited (IOL) 10 Representatives 

Suncor Energy Incorporated (SU) 27 Representatives 

Alberta Energy Regulatory (AER) 3 Representatives 

Alberta Environment & Protected Areas 

(AEPA) 

2 Representatives 

Canadian Oil Sands Innovation Alliance 

(COSIA) / Pathways 

5 Representatives 

 

MEETING SUMMARY:  

After Suncor presented a brief summary of “how we got to” a Multi-Operator Tailings Forum format, the 

Indigenous representatives shared an overview of Indigenous perspectives on regional operations. Material 

presented by each Operator included updates related to their respective 2022 tailings management and 

performance reports; alignment with closure plans; reclamation and closure activities; and / or tailings 

research studies. 

Questions, concerns and feedback from the Indigenous government representatives, their supporting 

consultants and Indigenous community members were both technical and non-technical in nature. 

Community priorities, questions and feedback included specific interest around fluid tailings treatment 

(including water-capped tailings as a closure technology), fluid tailings consolidation performance, and 

groundwater and surface water monitoring (including long-term monitoring requirements). There were 

concerns expressed on the usefulness of Sub-objective 2 as a mechanism to measure tailings management 

performance, as well as a concern that greater focus should be placed on terrestrial closure options than 

is currently being contemplated. Indigenous government representatives and their supporting consultants 

expressed concern at the level of difficulty in finding information on tailings management through regulatory 

reporting, where the data is being presented in many different reports, and they discussed the lack of 

available data to date that provided any confidence in water-capped tailings being employed as a closure 

technology. The forum included discussion around potential contaminant migration into the environment 

from tailings and that the current fluid tailings management approach is pushing issues out to end of mine 

life rather than dealing with them now. Indigenous government supporting consultants noted that 

groundwater monitoring helps assess containment but does not address remediation or elimination of 

contaminants. Communities noted that risk of contaminant migration into the environment would impact the 

ability to safely and successfully hunt, fish, trap, gather and pass on Indigenous knowledge to future 

generations. The Tailings Management Framework policy as well as the Lower Athabasca Regional Plan 

and its 10-year review were cited as examples of significant gaps that need to be addressed, including 

impacts and Indigenous rights; honest, frank recognition of potential long-term impacts and permanent 

changes to the landscape is needed. 
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FORUM OUTCOMES AND FUTURE ENGAGEMENTS 

Feedback from the 2023 Multi-Operator Tailings Forum was quite constructive and fostered greater trust, 

understanding between participants, and enhanced attendee dialogue and understanding. Positive 

feedback included the opportunity to have further discussions at future forums on topics and areas related 

to tailings-specific regulations and Directive 085, and incorporating further community feedback into forum 

presentation content.  

Operators acknowledge the existence of established engagement venues outside the annual Tailings 

Forum where tailings, reclamation, water and closure activity discussions take place and will continue to be 

discussed. Updates to the format of the Tailings Forum to address feedback and recommendations by 

communities and Operations will continue to evolve through these engagements. Operators captured the 

questions, action items and requests raised at the Multi-Operator Tailings Forum and each Operator will 

follow up individually with the Indigenous governments and communities. Further discussions on these 

topics will be addressed through Operator engagements that are held with specific Indigenous governments 

and communities.  
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Appendix C ETA Water Quality Results 

  



Table 1

Water Quality Results: Indicator Analysis Parameters
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UNSPECIFIED

EETA-TL 28-Mar-2023 1246 83.5 6.8 6.6 10.25 807 1200 --- 7.97 380 --- 170 140 210 < 1.0 < 2.0 39 370 < 0.0018 0.044 0.047 860 780 250 260 < 1.0 < 1.0 3.9 46 18 --- 0.075 0.081 0.16 0.27 1.0 1.3 1.5 0.33 0.015 < 0.060 30 < 0.0050 16 0.1 13 180 --- ---

26-Apr-2023 1789 80.6 7.99 11 8.81 1308 1300
1300 1100 8.05

8.17 200 180
170 --- --- 220

230
< 1.0
< 1.0 --- 39

38
320
350 < 0.0018 0.026

0.025
0.028
0.027

950
920

770
790 140 270

280
< 1.0
< 1.0

< 1.0
< 1.0

3.5
3.5 58 18 15 0.14

0.11
0.12
0.11

0.26
0.23

0.40
0.38

1.0
1.0 1.3 1.5 0.61

0.50 0.019 < 0.030
< 0.030

37
36

< 0.060
< 0.060

21
20

0.11
0.10

14
14

200
190 < 0.5 13

27-Apr-2023 1258 70.1 8.41 12.1 7.49 949 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
16-May-2023 1271 71.1 8.24 18.8 6.59 1120 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
22-Nov-2023 --- --- --- --- --- --- 1400 1300 8.09 --- 230 --- --- 210 < 1.0 --- 37 410 --- 0.036 0.038 900 900 --- 260 < 1.0 < 1.0 3.6 --- --- --- 0.13 0.053 0.18 0.17 1.4 --- --- 0.56 --- < 0.030 49 < 0.060 27 0.18 18 220 < 0.5 < 10
23-Nov-2023 1359 54.5 8.01 6.3 6.7 874 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
12-Dec-2023 1449 112.2 8.2 1.9 15.48 810 1500 1300 7.90 --- 240 --- --- 240 < 1.0 --- 41 400 --- 0.0058 0.0062 970 910 --- 290 < 1.0 < 1.0 2.7 --- --- --- 0.13 0.057 0.19 0.19 1.4 --- --- 0.59 --- 0.0081 49 < 0.060 28 0.20 19 210 < 0.5 < 10

TT-POND 26-Apr-2023 --- --- --- --- --- --- 1500
1300 1400 8.00

8.20 > 4000 170
200 --- --- 580

220
< 100
< 1.0 --- 41

42
320
340 2.0 5.3

11
5.6
12

600
600

980
800 180000 700

270
< 100
< 1.0

< 100
< 1.0

5.8
3.3 56 21 96 0.10

0.044
0.13
0.13

0.23
0.18

0.43
0.43

3.6
3.2 < 2.0 < 2.0 0.46

0.20 0.019 23
24

34
44

< 0.060
0.68

20
22

0.091
0.25

12
13

200
190 < 0.5 19

WETA-DD 29-Mar-2023 1524 51.7 7.82 4.1 6.71 914 1300 1200 7.82 --- 210 --- --- 230 < 1.0 --- 41 360 --- 0.0079 0.0084 890 850 --- 290 < 1.0 < 1.0 3.3 --- --- --- 0.024 0.085 0.11 0.28 0.81 --- --- 0.11 --- < 0.030 45 < 0.060 23 0.17 13 220 --- ---
08-Apr-2023 --- --- --- --- --- --- 1300 1300 7.90 --- 230 --- --- 240 < 1.0 --- 38 360 --- 0.010 0.011 900 850 --- 290 < 1.0 < 1.0 3.2 --- --- --- 0.077 0.052 0.13 0.17 0.76 --- --- 0.34 --- 0.017 50 < 0.060 24 0.25 14 210 --- ---

26-Apr-2023 1318 66.7 7.82 9.9 7.52 938 1300
1300 1200 7.90

8.07 23 210
190 --- --- 230

230
< 1.0
< 1.0 --- 39

38
350
330 < 0.0018 < 0.0018

< 0.0018
< 0.0020
< 0.0020

870
880

790
760 9.3 280

280
< 1.0
< 1.0

< 1.0
< 1.0

3.1
3.3 59 15 18 0.10

0.087
0.068
0.065

0.17
0.15

0.22
0.21

0.72
0.73 1.2 1.3 0.46

0.39 0.0085 0.0092
0.0084

46
44

< 0.060
< 0.060

23
21

0.17
0.15

13
12

180
170 < 0.5 20

27-Apr-2023 1246 53.2 --- 11.1 5.82 915 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
16-May-2023 1258 89.7 8.32 18.5 8.48 1101 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
22-Nov-2023 1318 71.9 7.91 1.1 10.13 717 1300 1300 8.05 --- 270 --- --- 220 < 1.0 --- 35 390 --- 0.0062 0.0066 1200 870 --- 270 < 1.0 < 1.0 3.6 --- --- --- 0.11 0.022 0.13 0.073 0.89 --- --- 0.48 --- 0.011 61 < 0.060 30 0.28 17 200 < 0.5 < 10
12-Dec-2023 1397 106.4 7.83 0.1 15.43 733 1400 1200 7.60 --- 260 --- --- 240 < 1.0 --- 36 370 --- 0.010 0.011 940 850 --- 300 < 1.0 < 1.0 3.4 --- --- --- 0.087 0.031 0.12 0.10 1.0 --- --- 0.38 --- 0.012 57 < 0.060 28 0.26 17 180 < 0.5 < 10

NOTES:
1. --- in detail data row(s) denotes parameter not analyzed.

THIS DOCUMENT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE DOCUMENT AND THIRD PARTY RELIANCE
These documents and the information contained therein are confidential, property of Imperial Oil and any disclosure of same is governed by the provisions of each of the applicable provincial and
territorial freedom of information legislation, the Privacy Act(Canada) 1980-81-82-83,c.111, Sch.II"1", and the Access to Information Act(Canada) 1980-81-82-83, c.111, Sch.I"1", as such
legislation may be amended from time to time. Desika Limited Partnership assumes no liability to any party for any representations contained in this document.
Due to the timing of data transfers, this data has not gone through Desika’s full QA/QC process. As such, Desika provides no
warranty on the data we will be transferring and that any use or reliance on the data is at Imperial’s own risk.
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Table 2

Water Quality Results: Petroleum Hydrocarbons (PHCs)

PROJECT No.: 417085-52694-24010 BTEX Select Hydrocarbons
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(dd-mmm-yyyy) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)

UNSPECIFIED

EETA-TL 28-Mar-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 360 < 100 < 100 1100 9700 29

26-Apr-2023 < 0.40
< 0.40

< 0.40
< 0.40

< 0.40
< 0.40

< 0.80
< 0.80

< 0.40
< 0.40

< 0.89
< 0.89 < 200 < 100

< 100
< 100
< 100

220
140 390 24

46
22-Nov-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 --- < 100 < 100 160 --- 22
12-Dec-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 --- < 100 < 100 < 100 --- 23

TT-POND 26-Apr-2023 < 0.40
< 0.40

< 0.40
< 0.40

< 0.40
< 0.40

< 0.80
< 0.80

< 0.40
< 0.40

< 0.89
< 0.89 410000 < 100

< 100
< 100
< 100

1400
130000 800000 110

190

WETA-DD 29-Mar-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 --- < 100 < 100 < 100 --- 24
08-Apr-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 --- < 100 < 100 < 100 --- 22

26-Apr-2023 < 0.40
< 0.40

< 0.40
< 0.40

< 0.40
< 0.40

< 0.80
< 0.80

< 0.40
< 0.40

< 0.89
< 0.89 < 200 < 100

< 100
< 100
< 100

110
< 100 < 100 21

35
22-Nov-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 --- < 100 < 100 < 100 --- 17
12-Dec-2023 < 0.40 < 0.40 < 0.40 < 0.80 < 0.40 < 0.89 --- < 100 < 100 < 100 --- 18

NOTES:
1. --- in detail data row(s) denotes parameter not analyzed.

THIS DOCUMENT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE DOCUMENT AND THIRD PARTY RELIANCE
These documents and the information contained therein are confidential, property of Imperial Oil and any disclosure of same is governed by the provisions of each of the applicable provincial and
territorial freedom of information legislation, the Privacy Act(Canada) 1980-81-82-83,c.111, Sch.II"1", and the Access to Information Act(Canada) 1980-81-82-83, c.111, Sch.I"1", as such
legislation may be amended from time to time. Desika Limited Partnership assumes no liability to any party for any representations contained in this document.
Due to the timing of data transfers, this data has not gone through Desika’s full QA/QC process. As such, Desika provides no
warranty on the data we will be transferring and that any use or reliance on the data is at Imperial’s own risk.
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Table 3

Water Quality Results: Dissolved Metals and Trace Elements

PROJECT No.: 417085-52694-24010
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(dd-mmm-yyyy) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

UNSPECIFIED

EETA-TL 28-Mar-2023 4.6 2.2 2.2 180 < 0.050 < 0.025 1300 < 0.025 < 0.50 2.7 0.52 < 0.025 100 16000 100 --- 61 7.8 13000 0.29 3600 < 0.025 180000 990 110000 < 0.010 < 1.0 < 2.5 3.4 7.8 < 0.50 0.98

26-Apr-2023 3.1
< 3.0

2.0
2.1

2.4
2.3

180
170

< 1.0
< 1.0 < 5.0 1400

1400
0.021
< 0.020

< 1.0
< 1.0

2.4
2.5

< 1.0
< 1.0

< 0.20
< 0.20

86
78

21000
20000

110
100

< 0.0019
< 0.0019

57
54

7.9
6.8

14000
14000

0.47
0.83

3400
3200

< 0.10
< 0.10

200000
190000

930
910

130000
120000

< 0.20
< 0.20

< 1.0
< 1.0

< 1.0
< 1.0

3.3
3.1

9.6
8.7

< 3.0
< 3.0 4.4

22-Nov-2023 3.7 2.0 1.4 200 < 1.0 --- 2000 < 0.020 < 1.0 2.6 < 1.0 < 0.20 120 27000 180 < 0.0019 53 6.1 18000 0.23 3800 < 0.10 220000 1400 140000 < 0.20 < 1.0 < 1.0 2.9 4.9 < 3.0 ---
12-Dec-2023 3.5 1.5 1.7 170 < 1.0 --- 2000 < 0.020 < 1.0 3.0 < 1.0 < 0.20 120 28000 200 < 0.0019 46 7.6 19000 0.24 4400 < 0.10 210000 1400 150000 < 0.20 < 1.0 < 1.0 2.4 4.5 < 3.0 ---

TT-POND 26-Apr-2023 12
510

1.9
2.3

1.7
2.2

140
220

< 1.0
< 1.0 < 5.0 1100

1100
< 0.020
0.050

< 1.0
< 1.0

2.4
8.1

< 1.0
8.3

< 0.20
2.4

82
78

20000
22000

91
250

0.0041
0.0043

56
45

6.5
13

12000
13000

0.44
0.60

2500
3100

< 0.10
< 0.10

200000
190000

820
950

130000
120000

< 0.20
< 0.20

< 1.0
< 1.0

< 1.0
5.4

3.3
3.0

6.4
9.1

< 3.0
4.9 40

WETA-DD 29-Mar-2023 < 3.0 1.5 1.7 180 < 1.0 --- 1300 < 0.020 < 1.0 3.1 < 1.0 < 0.20 97 23000 170 < 0.0019 52 8.3 13000 < 0.20 4000 < 0.10 220000 1000 120000 < 0.20 < 1.0 < 1.0 2.6 4.9 < 3.0 ---
08-Apr-2023 < 3.0 1.5 1.5 190 < 1.0 --- 1200 < 0.020 < 1.0 3.3 < 1.0 < 0.20 100 24000 250 < 0.0019 46 7.9 14000 < 0.20 4100 < 0.10 210000 1100 120000 < 0.20 < 1.0 < 1.0 2.5 4.3 < 3.0 ---

26-Apr-2023 3.6
5.7

1.4
1.8

1.6
1.5

190
180

< 1.0
< 1.0 < 5.0 1300

1200
< 0.020
0.020

< 1.0
< 1.0

2.8
2.7

< 1.0
< 1.0

< 0.20
< 0.20

82
72

23000
21000

170
150

< 0.0019
< 0.0019

49
48

8.0
7.7

13000
12000

< 0.20
0.38

3800
3600

< 0.10
< 0.10

180000
170000

1000
970

120000
110000

< 0.20
< 0.20

< 1.0
< 1.0

< 1.0
< 1.0

2.5
2.4

6.4
5.9

< 3.0
< 3.0 < 3.0

22-Nov-2023 7.9 1.2 1.3 200 < 1.0 --- 1800 < 0.020 < 1.0 3.5 < 1.0 < 0.20 120 30000 280 < 0.0019 47 7.8 17000 0.21 4800 < 0.10 200000 1400 130000 < 0.20 < 1.0 < 1.0 2.0 2.3 5.2 ---
12-Dec-2023 < 3.0 1.1 1.5 200 < 1.0 --- 1700 < 0.020 < 1.0 3.9 < 1.0 < 0.20 120 28000 260 < 0.0019 44 8.5 17000 < 0.20 4400 < 0.10 180000 1400 140000 < 0.20 < 1.0 < 1.0 1.9 2.0 < 3.0 ---

NOTES:
1. --- in detail data row(s) denotes parameter not analyzed.

THIS DOCUMENT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE DOCUMENT AND THIRD PARTY RELIANCE
These documents and the information contained therein are confidential, property of Imperial Oil and any disclosure of same is governed by the provisions of each of the applicable provincial and
territorial freedom of information legislation, the Privacy Act(Canada) 1980-81-82-83,c.111, Sch.II"1", and the Access to Information Act(Canada) 1980-81-82-83, c.111, Sch.I"1", as such
legislation may be amended from time to time. Desika Limited Partnership assumes no liability to any party for any representations contained in this document.
Due to the timing of data transfers, this data has not gone through Desika’s full QA/QC process. As such, Desika provides no
warranty on the data we will be transferring and that any use or reliance on the data is at Imperial’s own risk.
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Table 4

Water Quality Results: Total Metals and Trace Elements

PROJECT No.: 417085-52694-24010
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(dd-mmm-yyyy) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ng/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

UNSPECIFIED

EETA-TL 28-Mar-2023 6300 1.9 2.9 190 0.46 0.15 1300 36000 0.12 14 5.3 4.1 2800 2.7 110 21000 190 0.00019 < 0.050 56 12 16000 0.31 13000 0.094 210000 970 130000 0.11 < 1.0 41 4.1 20 15 1.6

26-Apr-2023 1500
1500

2.6
2.2

2.8
3.1

200
210

< 1.0
< 1.0 < 5.0 1400

1500
40000
41000

0.048
0.052

4.1
4.8

3.8
4.2

1.9
2.3

1000
1000

1.3
1.4

110
110

22000
23000

160
170

< 0.0019
< 0.0019 --- 60

60
9.7
10

15000
16000

0.67
0.62

6200
6500

< 0.10
< 0.10

210000
210000

980
1000

130000
130000

< 0.20
< 0.20

< 1.0
< 1.0

21
23

3.6
3.7

13
15

30
34 12

22-Nov-2023 2300 2.5 2.8 240 < 1.0 --- 2000 53000 0.054 6.6 5.5 1.6 1300 1.8 130 31000 240 0.0027 --- 55 11 20000 0.34 7800 < 0.10 240000 1500 150000 < 0.20 < 1.0 27 3.4 13 39 ---
12-Dec-2023 590 2.1 2.7 180 < 1.0 --- 1900 55000 < 0.020 2.0 5.1 < 1.0 160 0.26 130 31000 220 < 0.0019 --- 70 12 20000 0.29 5500 < 0.10 230000 1400 160000 < 0.20 < 1.0 8.6 3.7 7.8 4.1 ---

TT-POND 26-Apr-2023 250000
270000

< 12
< 12

150
160

6200
4900

73
78 < 100 8600

4000
450000
390000

17
18

810
870

640
680

440
450

560000
490000

600
630

2700
2600

200000
180000

25000
23000

0.063
< 0.19 --- 16

20
1000
1100

130000
110000

32
25

270000
290000

< 2.0
2.6

240000
230000

8200
7100

330000
300000

< 4.0
< 4.0

< 20
< 20

300
380

92
99

880
1000

4600
4700 150

WETA-DD 29-Mar-2023 250 < 3.0 2.1 190 < 5.0 --- 1300 44000 < 0.10 < 5.0 3.4 < 5.0 390 < 1.0 97 22000 190 < 0.0019 --- 55 9.3 13000 < 1.0 7900 < 0.50 210000 1000 120000 < 1.0 < 5.0 < 5.0 2.6 6.1 25 ---
08-Apr-2023 420 1.5 1.8 180 < 1.0 --- 1200 46000 0.020 1.4 4.0 1.5 770 0.42 96 23000 250 < 0.0019 --- 50 9.9 13000 < 0.20 10000 < 0.10 190000 990 120000 < 0.20 < 1.0 5.9 2.7 7.0 52 ---

26-Apr-2023 960
960

1.9
2.0

2.1
2.0

200
200

< 1.0
< 1.0 < 5.0 1300

1300
48000
49000

0.033
< 0.020

< 1.0
1.2

3.1
3.2

< 1.0
< 1.0

240
220

< 0.20
< 0.20

100
100

24000
24000

200
200

< 0.0019
< 0.0019 --- 52

51
8.2
8.0

13000
13000

0.47
0.32

6000
5900

< 0.10
< 0.10

180000
190000

1100
1100

120000
120000

< 0.20
< 0.20

< 1.0
< 1.0

16
23

2.5
2.5

7.3
8.1

< 3.0
< 3.0 3.5

22-Nov-2023 2200 1.5 1.9 230 < 1.0 --- 1800 63000 < 0.020 2.7 5.0 < 1.0 740 0.38 130 32000 310 < 0.0019 --- 52 11 18000 < 0.20 11000 < 0.10 200000 1500 140000 < 0.20 < 1.0 60 2.3 5.5 8.6 ---
12-Dec-2023 430 1.2 1.9 240 < 1.0 --- 2000 68000 < 0.020 1.2 4.7 < 1.0 910 0.39 < 200 34000 350 < 0.0019 --- 50 10 19000 < 0.20 13000 < 0.10 220000 1600 160000 < 0.20 < 1.0 5.7 2.2 4.1 33 ---

NOTES:
1. --- in detail data row(s) denotes parameter not analyzed.

THIS DOCUMENT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE DOCUMENT AND THIRD PARTY RELIANCE
These documents and the information contained therein are confidential, property of Imperial Oil and any disclosure of same is governed by the provisions of each of the applicable provincial and
territorial freedom of information legislation, the Privacy Act(Canada) 1980-81-82-83,c.111, Sch.II"1", and the Access to Information Act(Canada) 1980-81-82-83, c.111, Sch.I"1", as such
legislation may be amended from time to time. Desika Limited Partnership assumes no liability to any party for any representations contained in this document.
Due to the timing of data transfers, this data has not gone through Desika’s full QA/QC process. As such, Desika provides no
warranty on the data we will be transferring and that any use or reliance on the data is at Imperial’s own risk.
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Table 5

Water Quality Results: Polycyclic Aromatic Hydrocarbons (PAHs)
PROJECT No.: 417085-52694-24010
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(dd-mmm-yyyy) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

UNSPECIFIED

EETA-TL 28-Mar-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 0.013 0.020 0.023 < 0.050 < 0.050 < 0.0085 < 0.0085 < 0.020 0.11 < 0.10 0.20 < 0.020 < 0.020 0.38 < 0.050 < 0.10 0.15 0.11 0.67 0.038 0.50 0.86 0.15 < 0.10 0.75 0.23 0.63 1.5 0.87 < 0.10 1.4 0.038 0.59 0.64 0.27 0.63 < 0.0085 < 0.0075 < 0.020 < 0.010 < 0.050 < 0.0085 < 0.0085 < 0.10 < 0.050 < 0.050 0.13 < 0.20 < 0.050

26-Apr-2023 < 0.10
< 0.10

< 0.10
< 0.10

< 0.10
< 0.10

< 0.10
< 0.10

0.054
0.042

< 0.010
< 0.010

0.012
0.012

0.013
0.012

0.022
0.021

0.029
0.030

< 0.050
< 0.050

< 0.050
< 0.050

0.011
< 0.0085

< 0.0085
< 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 0.023

0.013
< 0.0075
< 0.0075 --- 0.023

0.014
< 0.050
< 0.050 --- < 0.0085

< 0.0085
< 0.10
< 0.10

< 0.050
< 0.050

0.052
< 0.050

0.11
0.11

< 0.20
< 0.20 ---

22-Nov-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 0.012 0.019 0.023 < 0.050 < 0.050 < 0.0085 < 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085 < 0.0075 --- < 0.010 < 0.050 --- < 0.0085 < 0.10 < 0.050 0.061 0.10 < 0.20 ---
12-Dec-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 < 0.0075 < 0.010 < 0.0085 < 0.050 < 0.050 < 0.0085 < 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085 < 0.0075 --- < 0.010 < 0.050 --- < 0.0085 < 0.10 < 0.050 < 0.050 0.030 < 0.20 ---

TT-POND 26-Apr-2023 < 0.27
< 5.0

< 0.27
< 5.0

< 0.27
< 5.0

< 0.27
< 5.0

0.21
22

< 0.027
1.7

0.072
7.0

0.12
12

0.20
20

0.21
23

< 0.14
< 2.5

0.25
26

0.11
8.7

< 0.023
2.4 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 0.11

9.4
0.042
4.3 --- < 0.027

9.4
< 0.14
< 2.5 --- 0.063

5.2
< 0.27
< 5.0

0.27
22

0.27
13

0.66
62

< 0.54
NC ---

WETA-DD 29-Mar-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 < 0.0075 < 0.010 < 0.0085 < 0.050 < 0.050 < 0.0085 < 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085 < 0.0075 --- < 0.010 < 0.050 --- < 0.0085 < 0.10 < 0.050 < 0.050 0.024 < 0.20 ---
08-Apr-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 < 0.0075 < 0.010 < 0.0085 < 0.050 < 0.050 < 0.0085 < 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085 < 0.0075 --- < 0.010 < 0.050 --- < 0.0085 < 0.10 < 0.050 < 0.050 0.033 < 0.20 ---

26-Apr-2023 < 0.10
< 0.10

< 0.10
< 0.10

< 0.10
< 0.10

< 0.10
< 0.10

< 0.040
< 0.040

< 0.010
< 0.010

< 0.0085
< 0.0085

< 0.0075
< 0.0075

< 0.010
< 0.010

< 0.0085
< 0.0085

< 0.050
< 0.050

< 0.050
< 0.050

< 0.0085
< 0.0085

< 0.0085
< 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085

< 0.0085
< 0.0075
< 0.0075 --- < 0.010

< 0.010
< 0.050
< 0.050 --- < 0.0085

< 0.0085
< 0.10
< 0.10

< 0.050
< 0.050

< 0.050
< 0.050

0.023
< 0.020

< 0.20
< 0.20 ---

22-Nov-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 < 0.0075 < 0.010 < 0.0085 < 0.050 < 0.050 < 0.0085 < 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085 < 0.0075 --- < 0.010 < 0.050 --- < 0.0085 < 0.10 < 0.050 < 0.050 0.030 < 0.20 ---
12-Dec-2023 < 0.10 < 0.10 < 0.10 < 0.10 < 0.040 < 0.010 < 0.0085 < 0.0075 < 0.010 < 0.0085 < 0.050 < 0.050 < 0.0085 < 0.0085 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- < 0.0085 < 0.0075 --- < 0.010 < 0.050 --- < 0.0085 < 0.10 < 0.050 < 0.050 0.037 < 0.20 ---

NOTES:
1. --- in detail data row(s) denotes parameter not analyzed.

THIS DOCUMENT CONTAINS PROVISIONS LIMITING LIABILITY, THE SCOPE OF THE DOCUMENT AND THIRD PARTY RELIANCE
These documents and the information contained therein are confidential, property of Imperial Oil and any disclosure of same is governed by the provisions of each of the applicable provincial and
territorial freedom of information legislation, the Privacy Act(Canada) 1980-81-82-83,c.111, Sch.II"1", and the Access to Information Act(Canada) 1980-81-82-83, c.111, Sch.I"1", as such
legislation may be amended from time to time. Desika Limited Partnership assumes no liability to any party for any representations contained in this document.
Due to the timing of data transfers, this data has not gone through Desika’s full QA/QC process. As such, Desika provides no
warranty on the data we will be transferring and that any use or reliance on the data is at Imperial’s own risk.
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Appendix D Summary of Groundwater Results around the ETA 
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