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1 Introduction 

The Alberta Energy Regulator (AER) State of Fluid Tailings Management for Minable Oil Sands: 2017 

report (the 2017 report) summaries information submitted by oil sands mine operators in their annual 

tailings management reports. The data provided in this 2017 report have not undergone detailed review 

based on information contained in measurement system plans from the operators. Therefore, any reported 

tailings volumes have not yet been verified by the AER. Detailed review of fluid tailings volumes and 

assessment of meeting ready-to-reclaim (RTR) criteria will commence once all operators have approved 

tailings management plans in place and have submitted their measurement system plans. 

The 2017 reporting year was transitional because not all operators had approved tailings management 

plans in 2017, and measurement system plans were to be submitted beginning in 2018. Both an approved 

tailings management plan, and a measurement system plan, are required in order to assess the data in 

operators’ annual tailings management reports, and both are required in order to assess fluid tailings 

inventory data because they allow for the determination of what volumes are considered RTR and can 

thus be removed from the fluid tailings inventory of the operator. As a result the 2017 report is 

transitional in nature for the 2017 reporting year. Beginning with the 2018 reporting year, the AER will 

be able to commence verification, and the AER reports will include a summary of the status and results of 

verification activities of operator’s annual tailings management reports. Operator reports for 2018 will 

adhere to all reporting requirements of Directive 085: Fluid Tailings Management for Oil Sands Mining 

Projects, and with conditions in each operator’s tailings approvals. 

2 Purpose 

The purpose of the 2017 report is to summarize information from individual operators about 

 fluid tailings volumes in the region and for each operator,  

 water volumes stored in tailings ponds in the region and for each operator, 

 site-wide fluid tailings management activities for each mine site, and, 

 tailings treatment and the development of treatment technologies. 

This 2017 report does not address mine financial security, waterfowl protection, dam safety, or air 

emissions (gasses released) from tailings ponds. More information on these important issues can be found 

on the AER website (https://aer.ca/) or on the oil sands information portal (http://osip.alberta.ca/). This 

2017 report also does not include information on audits or inspections or information reported on the 

AER Compliance Dashboard. 

This 2017 report includes a summary of tailings-related regulatory site visits in 2017 (appendix 1). 

https://aer.ca/
http://osip.alberta.ca/


Alberta Energy Regulator 

 

2    State of Fluid Tailings Management for Mineable Oil Sands, 2017     

3 Background 

The AER regulates oil sands mines and the associated management of fluid tailings as part of its mandate 

to ensure the safe, efficient, orderly, and environmentally responsible development of hydrocarbon 

resources over the entire development lifecycle. 

About 20 per cent of Alberta’s oil sands reserves are recoverable by surface mining, which excavates oil 

sands using trucks and shovels and transports it to extraction plants where the bitumen is then separated 

from the sand. This bitumen can be sold as a product or upgraded to synthetic crude oil, which is then 

sold. Tailings, which consist of sand, silt, clay, and water, are waste generated as part of the mining and 

bitumen extraction process and are required to be managed. 

3.1 2017 Reporting 

The AER required operators to report on the status of fluid tailings management at their sites for 2017 by 

April 30, 2018, as required by the AER’s Directive 085. Only the reports from operators that produced 

bitumen in 2017 are included in this 2017 report. Operator submissions were made available on the AER 

website on May 24, 2018 (https://aer.ca/regulating-development/project-application/notices/tailings-

notices-and-decisions). 

The AER expected that much of 2017 would be focused on reviewing and deciding on oil sands mine 

operators’ Directive 085 tailings management plan applications that were submitted in late 2016. 

Consequently, the AER recognized that data and information reported in the 2017 reporting period were 

from 

 operator measurements that were taken in 2017 and that might not have included all measurements 

that might become required based on decisions and approval conditions; and, 

 operator measurement system plan details, such as sample collection, analysis methods, and 

protocols, that have yet to be submitted for AER assessment. 

Furthermore, the AER recognized that for the 2017 reporting period, Directive 085 requirements, such as 

RTR indicators, measures, criteria, and trajectory, were subject to future decisions on tailings 

management plan applications. The AER did not expect that treated fluid tailings volumes that met 

RTR status would be identified for 2017, before regulatory approval decisions.  

To manage the transitional nature of 2017 reporting, the AER issued a letter on June 2, 2017, to all 

operators indicating what information was required for 2017 tailings management reporting (appendix 2). 

The requirements in the letter differ from those in Directive 085 because some Directive 085 

requirements are specific to evaluating performance against an approved tailings management plan. The 

letter also does not include reporting requirements specified in the Suncor Energy Inc. (Suncor) and 

Canadian Natural Resources Ltd. (CNRL) Horizon approvals that were issued only weeks or days before 

the end of the 2017 reporting period. 

https://aer.ca/regulating-development/project-application/notices/tailings-notices-and-decisions
https://aer.ca/regulating-development/project-application/notices/tailings-notices-and-decisions
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However, the AER expected that oil sands mine operators would continue to treat and manage fluid 

tailings as the AER evaluated and made decisions on their tailings management plans. The AER also 

expected operators to follow all other regulatory and legislative requirements relating to oil sands mining 

and fluid tailings management. 

In late 2017, two of eight tailings management plans were approved: 

 Suncor Millennium and Base Plant (October 25, 2017) 

 CNRL Horizon (December 18, 2017) 

Between January 2018 and the end of August 2018, four more tailings management plans were approved: 

 Canadian Natural Upgrading Limited (CNUL) Jackpine Mine (May 23, 2018) 

 CNUL Muskeg River Mine (May 23, 2018) 

 Syncrude Canada Limited (Syncrude) Aurora North (June 13, 2018) 

 Imperial Oil Resources Limited (Imperial) Kearl (July 16, 2018) 

3.1.1 2017 Report Review 

At this time, the AER can only conduct a limited preliminary review of data and information reported in 

2017. Beginning in 2018, the AER received the first measurement system plans from operators, and they 

are currently under review. Measurement system plans contain operators’ sampling, analysis, and 

verification systems to establish the volume of fluid tailings at a mine site, which influence the reported 

data quality and clarify the nature and degree of uncertainties associated with data and analysis presented 

in operator reports. These measurement system plans are necessary for in-depth review of data and 

information provided by operators. Uncertainties to be considered include operators’ projections from 

mid-year measurements and analysis to year-end inventories. Reviews of measurement system plans may 

lead to clarification or adjustments to information in operators’ tailings management reports—e.g., to 

fluid tailings volumes, treated fluid tailings volumes, and water volumes in ponds or deposits. As a result, 

as measurement plans are submitted, the AER will be beginning the preliminary review of the data, 

analysis, and information reported in 2017 reports about the measured volume of fluid tailings on-site. 

The Lower Athabasca Region: Tailings Management Framework for Minable Athabasca Oil Sands 

(TMF) and Directive 085 require that the progress of fluid tailings and treated fluid tailings management 

be tracked from initial formation (accumulation) through the initial RTR state and to its continued 

improvement to remain in its approved RTR state, including their processing through an accepted 

technology, their final placement on the landscape, and their achievement of the approved performance 

(RTR) criteria and trajectory. RTR criteria are intended to track treated fluid tailings during the 

operational stage of the deposit to ensure that the deposit can be reclaimed as predicted in the life-of-mine 

closure plan, and in the time predicted. 
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Both an approved tailings management plan and a measurement system plan are required to assess fluid 

tailings inventory data because they allow for the determination of what volumes are considered RTR and 

can therefore be removed from the fluid tailings inventory of the operator. In 2017, some operators 

reported a volume of treated fluid tailings as meeting an RTR criterion. The AER did not expect operators 

to report treated fluid tailings volumes that were considered to have reached RTR status in 2017, before 

the tailings management plan regulatory approval decisions. The evaluation of fluid tailing volumes and 

the assessment of achievement of RTR status will be conducted and reported on following the 

establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed  

Directive 085 also requires the reporting, from environmental performance monitoring reports, of 

summary results related to fluid tailings management activities to help with the assessment of the 

accuracy of predicted environmental benefits and risk trade-offs of tailings technologies. This summary is 

also used to assess operator management of environmental effects and the implications of fluid tailings 

management activities. 

During the development of Directive 085, the AER noted that, to avoid reporting duplication, it would 

consider allowing operators to refer to other reports that provide results of operator performance at 

managing and minimizing environmental effects and the implications of fluid tailings management 

activities. Some 2017 operator tailings management reports refer more generally to other Environmental 

Enhancement and Protection Act (EPEA) environmental reports, providing little summary information. 

As a result, the AER requires further review to verify the additional data and information or to clarify 

reported data and information. This additional review is not required to provide an accurate accounting of 

fluid tailings management activities in 2017. 

3.1.2 Next Steps 

The AER’s preliminary review of 2017 information is not supported by sufficient detail to indicate 

whether data corrections or changes in tailings inventory would be required. The AER may require more 

clarity or adjustment for previous operator tailings management plan reports after the AER’s review of 

measurement system plans. Changes to fluid tailings volume inventories may result from reviews of 

reported data. 

The regulatory approval decisions on tailings management plans enable the profiles, thresholds, and 

management levels for each operator. The AER recognizes the benefit, for both the AER and the 

operators, of providing consistency between 2017 and 2018 reports, of confirming the operator’s initial 

management level at the time of approval decision, and of preparing for an efficient transition to allow for 

the evaluation of  2018 reported management levels. 

The AER identified recommendations and gaps in the annual tailings reports for individual operators for 

2017 due to the transitional nature of 2017 reporting requirements. The AER will follow up with 



Alberta Energy Regulator 

 State of Fluid Tailings Management for Mineable Oil Sands, 2017    5 

operators regarding any gaps in their reports, and it expects that these gaps will be addressed for the 2018 

reporting year when full tailings reporting requirements under Directive 085 and the TMF will be in 

effect. 

For the 2018 reporting year, all operators with active tailings placement will be required to develop fluid 

tailings management reports that fully comply with all reporting requirements of Directive 085 and with 

specific conditions that have been stipulated in each operator’s tailings approvals. Operators are required 

to submit a measurement system plan detailing the sample-collection and analysis methods to support 

validation of the data submitted in its annual reports. These measurement system plans are required to be 

submitted within six months of receiving approval of a tailings management plan. Measurement system 

audits will be completed as required once measurement system plans are reviewed, and results will be 

summarized in future reports. 

Reviews of tailings management plans will continue to evolve in future years to develop a system that 

gathers the necessary information for the AER and industry and in the public interest. 

4 Regulatory Context 

In 2009, the AER (then known as the Energy Resources Conservation Board) released Directive 074: 

Tailings Performance Criteria and Requirements for Oil Sands Mining Schemes, introducing specific 

performance criteria for the reduction of fluid tailings and for the formation of trafficable (i.e., that can be 

travelled upon) deposits. 

On March 13, 2015, the Government of Alberta released the Lower Athabasca Region: Tailings 

Management Framework for Minable Athabasca Oil Sands to further manage and decrease liability and 

environmental risk resulting from the accumulation of fluid tailings on the landscape. The TMF’s goal is 

to “increase the rate of reclamation and enhance the reduction of tailings ponds,” and it establishes the 

following policy outcomes: 

 land use must be returned to Albertans. 

 sustainable ecosystem (after reclamation). 

 liability is minimized to Albertans. 

 environmental effects are managed. 

In support of the Lower Athabasca Regional Plan’s (LARP’s) strategic direction of “encouraging timely 

and progressive reclamation,” the TMF provides guidance and an objective for managing fluid tailings so 

that new and legacy tailings will be reclaimed in a timely manner. The TMF identifies the objective that 

fluid tailings accumulation be minimized by ensuring that fluid tailings are treated and reclaimed 

progressively during the life of an oil sands mining project and by ensuring that all of the project’s fluid 

tailings are ready to reclaim within 10 years of the end of mine life for a given project. 
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On July 14, 2016, the AER released Directive 085 under the Oil Sands Conservation Act (OSCA).  

Directive 085 enables implementation of the TMF and aligns with LARP. Directive 085 set out new 

application and performance reporting requirements for fluid tailings management. Directive 085 replaced 

Directive 074. On October 12, 2017, the AER released a new edition of Directive 085, which further 

clarified compliance and enforcement, public education and awareness, and the review cycle. 

Six oil sands mining projects were operating in 2017: 

 Suncor Base Mine, Millennium, and North Steepbank 

 Syncrude Mildred Lake 

 Syncrude Aurora North 

 CNUL Muskeg River Mine 

 CNUL Jackpine Mine 

 Imperial Oil Resources Limited (Imperial) Kearl Oil Sands Project 

The Fort Hills Energy Corporation (Fort Hills) Fort Hills mine began production in 2018 and is not 

included in this report. The AER has also approved the Total E&P Canada Limited (Total) Joslyn North 

Mine and as of March 2018 is reviewing an application for the Teck Resources Limited (Teck) Frontier 

mine, both of which are also not included in this report. The locations of oil sands mining projects and 

their tailings ponds are shown in figure 1. 
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Figure 1. Map of operating oil sands mining projects and tailings ponds/deposits 
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5 Tailings Description 

Tailings are a by-product of the process used to extract bitumen from mined oil sands. Tailings consist of 

water, sands, silt, clay, and residual bitumen. At the early stages of mine operations, tailings are deposited 

into man-made aboveground structures called external tailings ponds. Once a mined-out area (pit) 

becomes available, tailings are stored in these mined-out areas (in-pit tailings pond). Tailings ponds are 

essential to the oil sands mining industry because they act both as a holding area from which water can be 

recycled back into the bitumen extraction process and as settling basins to separate water from tailings. 

The particles in a tailings pond settle out of the water at different rates. Sand particles tend to settle 

quickly; however, smaller particles of clay and silt (i.e., fines), 44 micrometres or less in diameter, tend to 

remain suspended in the water for longer periods, forming fluid tailings. Without intervention, fluid 

tailings can take decades to settle, and even then only to a consistency of soft mud. This makes the 

management of fluid tailings an ongoing challenge for the oil sands mine industry. 

6 Fluid Tailings Technologies and Treatment 

Oil sands mine operators use a variety of technologies to treat fluid tailings, with some operations using 

multiple technologies. Development and implementation of new technologies and continuous 

improvement of existing technologies is critical for the successful management of fluid tailings in the oil 

sands mining industry. A summary of the treatment technologies previously approved under Directive 

074 for demonstration on a commercial scale is included below. 

Uncertainties and risks associated with in-deposit performance of demonstration technologies are 

described in the Directive 085 decision reports and findings (https://www.aer.ca/regulating-

development/project-application/notices/tailings-notices-and-decisions). 

6.1 Treatment Technologies 

6.1.1 Thin Lift Drying 

Thin lift drying is a process whereby fluid tailings are removed from tailings ponds and mixed with a 

small amount of additives that bind the particles in the fluid tailings together. The fluid tailings with the 

additives are then thinly spread over a large area. Gravity and capillary action allow the water to drain 

away, and ambient conditions (evaporation and freeze/thaw cycles) facilitate the drying of fluid tailings 

within a couple of weeks. Once dry, another layer, or “lift,” is added and the process is repeated. 

Suncor and the CNUL Muskeg River Mine use thin lift drying technology, but they refer to it as a tailings 

reduction operation (TRO) or atmospheric fines drying (AFD). 

https://www.aer.ca/regulating-development/project-application/notices/tailings-notices-and-decisions
https://www.aer.ca/regulating-development/project-application/notices/tailings-notices-and-decisions
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6.1.2 Thickened Tailings 

Thickened tailings (TT) is a process whereby fluid tailings from bitumen extraction plants are sent 

directly to a thickener, where flocculants are added to bind the smaller particles together, creating 

thickened tailings. The warm water released from the tailings is recycled back into the extraction plant. 

Once thickened, TT is placed in a tailings deposit where more water might be released. 

CNUL Muskeg River Mine, CNUL Jackpine Mine, and Imperial Kearl use conventional thickeners to 

produce a thickened tailings stream (also called TT) with some variations at their mines. 

6.1.3 Nonsegregating Tailings and Composite Tailings  

Nonsegregating tailings (NST) technology requires the use of a thickener. The TT is mixed with sand 

from the extraction plant, and a small amount of coagulant is added. The mixture is then placed into a 

tailings deposit. 

Composite tailings (CT) are similar to NST. The difference is that instead of using TT, fluid tailings from 

ponds are mixed with sand from the extraction plant and a small amount of coagulant is added to the 

mixture. This mixture is then placed into a tailings deposit. 

CNRL Horizon uses NST technology. Composite tailings are used by Syncrude Mildred Lake, Syncrude 

Aurora North, and CNUL Muskeg River Mine with some variations. 

6.1.4 Fluid Tailings Centrifugation 

Fluid tailings centrifugation is a process whereby fluid tailings are removed from the tailings ponds and a 

small amount of flocculent is added to bind the small particles together. The mixture is pumped into a 

centrifuge, where the water is spun out and the dewatered tailings are placed in a deposit. The lighter 

phase (i.e., centrate) is collected and pumped back into the closed recycle water loop. 

Syncrude Mildred Lake and CNUL Jackpine Mine use fluid tailings centrifugation with some variations 

on their sites. 

6.1.5 Water-Capped Tailings 

Water-capped tailings is an unapproved technology that is currently in the demonstration/experimental 

phase at Syncrude and Suncor. Water-capping technology involves placing water above untreated or 

treated tailings to create a water-capped deposit (e.g., a water-capped pit lake) as a landscape feature. 

The proposed water capping of untreated or treated fluid tailings at oil sands mines is not authorized, as 

the technology is subject to further assessment, research, and future policy. CNRL Horizon’s and Suncor 

Millennium‘s tailings management approvals prohibit the creation of a water-capped pit lake. The AER’s 

decision about water-capped pit lakes, including their prohibition and the need for feasible alternative 

tailings treatment technologies, is in the water-capping technology section of operator approvals. 
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7 Regional Fluid Tailings Status 

The amount of total fluid tailings, which includes both legacy and new fluid tailings, in the Athabasca Oil 

Sands region has increased from 2014 to 2017, as expected, based on the tailings management plans 

submitted for AER approval. Tailings volumes have increased from 1075 million cubic metres (Mm
3
) to 

1240 Mm
3
 from 2014 to 2017 (figure 2 and appendix 3). Comparisons with an aggregate of approved 

tailings profiles were not possible for 2017 reporting because not all oil sands operators had approved 

profiles when they were required to submit their 2017 annual tailings management reports. Tailings 

volumes have not yet been assessed by the AER because the operators’ measurement system plans, that 

are necessary for more detailed assessment of the accuracy of data and analysis, and uncertainties, are 

currently under review or have not yet been submitted. Therefore, any reported tailings volumes have not 

yet been verified by the AER. The evaluation of fluid tailing volumes and the assessment of achievement 

of RTR status will be conducted and reported on after RTR criteria are established in OSCA approvals 

and once measurement system plans are reviewed. 

Although not mandatory for reporting in 2017, some operators have reported a volume of treated fluid 

tailings as meeting RTR criteria and trajectory. The AER will not be verifying that volumes reported by 

the operators in 2017 as having met RTR criteria meet the RTR criteria and trajectories set out in their 

regulatory approvals. The AER expects that operators will begin reporting volumes of treated fluid 

tailings that meet RTR criteria following tailings management plan approval. The following graphics 

present fluid tailings inventory volumes as reported by the operator and do not include treated fluid 

tailings volumes identified by the operators as having met RTR status. 
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Figure 2. Regional fluid tailings volumes 2014 to 2017 

Note:  Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

The amount of fluid tailings added in the Athabasca oil sands region increased from 58.7 Mm
3
 in 2015 to 

72.4 Mm
3
 in 2016, and decreased to 33.5 Mm

3
 in 2017 (figure 3). This occurred while bitumen 

production increased from 60.2 Mm
3
 in 2014 to 73.9 Mm

3
 in 2017. The change in fluid tailings volume is 

the volume of fluid tailings on the landscape minus the previous year’s volume of fluid tailings on the 

landscape. Each bar represents the amount of fluid tailings added to the inventory on the landscape 

because the amount of fluid tailings produced exceeded the amount of tailings stated as achieving an RTR 

state in its final landscape position and which can be removed from the fluid tailings volume inventory. 
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Figure 3. Regional change in annual fluid tailings volume 2015–2017 

Note: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. 

The amounts of treated fluid tailings produced each year by oil sands operators are listed in table 1. Note 

that treated tailings volumes cannot be added together between technologies or between sites because of 

differences between technologies and differences in performance of similar technologies at different sites. 

Treated fluid tailings volumes have not yet been assessed by the AER because the operator measurement 

system plans are currently under review or have not yet been submitted and not all operators had 

approved tailings management plans in 2017. Therefore, any reported treated fluid tailings volumes have 

not yet been verified by the AER. The evaluation of fluid tailings volumes and the assessment of 

achievement of RTR status will be conducted and reported on following the establishment of RTR criteria 

in OSCA approvals and once measurement system plans are reviewed. Treated tailings volumes are not 

considered to have met RTR criteria. 
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Table 1. Treated fluid tailings volumes for each operator, 2014 to 2017 

Project Technology 2014 (Mm
3
) 2015 (Mm

3
) 2016 (Mm

3
) 2017 (Mm

3
) 

Suncor Thin lift drying 11.7 14.8 9.9 18.5 

Syncrude Mildred Lake 
Composite tailings (CT) 5.7 4.9 0.3 2.4 

Centrifuge 2.7 4.1 6.0 6.7 

Syncrude Aurora North CT 5.0 10.9 11.8 5.1 

CNUL Muskeg River 

Mine 

Thin lift drying 3.9 0.9 0.1 0.0 

Fluid fine tailings (FFT) 

drying at mine advance area 
0.2 0.3 N/A 0.0 

CT 0.3 1.3 N/A 0.0 

Thickened tailings (TT)
h
 15.1

a,b
 13.6

a,b
 19.4

b
 22.5

c
 

CNUL Jackpine Mine  
Centrifuge  1.1 3.9 3.9 2.3 

TT
h
 16.4

a,d
 12.6

a,d
 17.5

d
 19.7

e
 

CNRL Horizon NST 0.0 7.7
f
 48.7

f
 62.7

f
 

Imperial Kearl TT 0.0 0.0 2.4
g
 8.5 

Notes: 

a. Corrected in April 2017 submission 

b. Volume of TT slurry at solids content of average 23.6% from 2014 to 2016 

c. Volume of TT slurry at solids content of 21.9% in 2017 

d. Volume of TT slurry at solids content of average 15% from 2014 to 2016 

e. Volume of TT slurry at solids content of 13.7% in 2017 

f.  Volume of NST 

g. Volume of thickener underflow. 

h. Thickened tailings from CNUL’s Muskeg River Mine and Jackpine Mine are combined with coarse sand tailings (CST), whole 
tailings (WT), and tailings solvent recovery unit (TSRU) material in a single deposit forming the north pool deposit (NPD). 

Volumes cannot be added together between technologies, between sites, or within the region because of the differences in 
technologies and differences in performance of similar technologies at different sites. 

Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

In 2017, the amount of water contained in tailings ponds and deposits in the Athabasca oil sands region 

decreased slightly from 408.4 Mm
3
 in 2014 to 384.7 Mm

3
 (figure 4 and appendix 3) based on data 

reported by operators. This decrease occurred despite an increase in total oil sands bitumen production 

from 60.2 Mm
3
 in 2014 to 73.9 Mm

3
 in 2017. The accuracy of reported water volumes has yet to be 

verified by the AER. The assessment will be supported by the operator measurement system plans, which 

also are currently under review or have not yet been submitted. The evaluation of fluid tailing volumes 

and the assessment of achievement of RTR status will be conducted and reported on following the 

establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 
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Figure 4. Ponded water volume in tailings ponds 2014–2017 

Note: Pond and deposit water volumes have not undergone detailed review by the AER informed by operator measurement system 
plans. Therefore, any reported water volumes have not yet been verified by the AER. The evaluation of fluid tailing volumes and the 
assessment of achievement of RTR status will be conducted and reported on following the establishment of RTR criteria in OSCA 
approvals and once measurement system plans are reviewed. 
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8 Individual Operations Fluid Tailings Status 

8.1 Suncor 

Suncor’s reported total fluid tailings inventories were below the approved tailings profiles identified in its 

OSCA approval (approval 8535N) in 2017. Suncor reported treating a higher volume of fluid tailings than 

predicted in its approved TMP for 2017. Suncor also identified a volume of treated fluid tailings to be 

removed from its fluid tailings inventory because it had met RTR criteria. However, the AER has not 

assessed the reported data because Suncor’s measurement system plan was submitted in April 27, 2018, 

and is under review. 

8.1.1 Fluid Tailings 

Suncor did not differentiate between legacy and new fluid tailings volumes in its 2017 annual tailings 

management report. Suncor reported 300.4 Mm
3
 of total fluid tailings (new and legacy fluid tailings 

combined; figure 5 and appendix 3) and 27.5 Mm
3
 of treated fluid tailings material as meeting RTR 

criteria reported as project to date at the end of 2017. In 2016, Suncor reported 316.4 Mm
3
 of total fluid 

tailings (new and legacy fluid tailings) and 16.6 Mm
3
 of material that was estimated to meet RTR criteria 

reported project to date. Fluid tailings volumes and the treated tailings volumes reported as having 

achieved RTR criteria have not yet been assessed by the AER because the measurement system plan for 

Suncor is currently under review. Therefore, any reported fluid tailings volumes, treated tailings volumes, 

or treated fluid tailings volumes described as meeting RTR criteria have not yet been verified by the AER. 

The evaluation of fluid tailing volumes and the assessment of achievement of RTR status will be 

conducted and reported on following the establishment of RTR criteria in OSCA approvals and once 

measurement system plans are reviewed. 

Suncor’s new fluid tailings inventory at the end of 2015 was 23 Mm
3
 as identified in its tailings 

management plan application (application 1890348) and was subsequently used in the decision document 

(Decision 20171025A). No changes to this volume were requested in 2017. 
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Figure 5. Total fluid tailings (new and legacy combined) for Suncor 2014–2017 

Note: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

Suncor has a total volume trigger of 281 Mm
3
 and a total volume limit of 393.4 Mm

3
 for new fluid 

tailings in its tailings management approval. Despite tailings volume data for 2017 that did not 

differentiate between new and legacy tailings, volume information that was in Suncor’s tailings 

management plan application (application 1890348) and that was subsequently used in the decision 

document (Decision 20171025A) indicates that Suncor is not likely to have exceeded its total volume 

trigger or total volume limit for new fluid tailings in 2017. However, differentiation between new and 

legacy fluid tailings is required in order to assess for potential exceedances of new and legacy profile 

deviation triggers. 
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8.1.2 Volume of Treated Fluid Tailings by Technology 

Suncor reported 38.5 Mm
3 
of treated fluid tailings as achieving RTR status in 2017, and it proposed 

removing this volume from its fluid tailings inventory. Coke capping of pond 5 accounted for 20.0 Mm
3
 

of treated fluid tailings identified as achieving RTR status, while 18.5 Mm
3
 was treated using flocculation 

and was placed into dedicated disposal area 1 (DDA1) before being disposed of in its final location for its 

TRO. 

The AER has not assessed whether the treated tailings volume, or the volume removed from either the 

fluid tailings inventories of pond 5 or DDA1, has achieved RTR status because Suncor’s measurement 

system plan is under review. An update will be provided in future reports. 

8.1.3 Treatment Operation and Continuous Improvement 

Suncor reported the following fluid tailings treatment operations and operational improvements in 2017: 

 It completed mitigation measures (i.e., coke cap placement and vertical strip drain installation) on 

pond 5. This occurred two years earlier than planned in its tailings management plan and resulted in 

the reported achievement of RTR status and removal of 20.0 Mm
3
 of fluid tailings from fluid tailings 

inventory. 

 Its treatment of 18.5 Mm
3
 of fluid tailings in DDA1 was higher than the planned 15.0 Mm

3
 for DDA1 

in 2017. 

8.1.4 Technological Innovation in Fluid Tailings Treatment 

In 2017, Suncor constructed an aquatic closure field pilot called the Demonstration Pit Lake (DPL) 

project for the permanent aquatic storage system (PASS) technology. Tailings were initially treated and 

placed in the DPL cell in 2017, and monitoring is in progress. In its tailings management plan, Suncor 

proposes using the PASS technology for both the aquatic and the terrestrial closure options for dedicated 

disposal area 3 beginning in 2018. 

8.1.5 Measurement System Audit Results 

Suncor has submitted its proposed measurement system plan for 2018, and it is currently under review by 

the AER. As a result, Suncor’s measurement system was not audited in 2017. Once the measurement 

system plan review is complete, audits will occur as required. 

8.2 Syncrude Mildred Lake 

Syncrude continued treating existing fluid tailings in 2017, using composite tailings and fluid tailings 

centrifugation. 

Syncrude Mildred Lake submitted its tailings management plan as part of the Mildred Lake Expansion 

application, which is currently under review. As a result, Syncrude does not have an approved tailings 
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management plan and has not submitted a measurement system plan, which is required to be submitted 

within six months after a tailings management plan is approved. 

8.2.1 Fluid Tailings 

Syncrude Mildred Lake did not differentiate between legacy and new fluid tailings in its 2017 annual 

tailings management report. Syncrude Mildred Lake reported 502.1 Mm
3
 of estimated total fluid tailings 

(new and legacy tailings combined; figure 6 and appendix 3), which include material that may be 

considered to be RTR. In 2016, Syncrude Mildred Lake reported 501.2 Mm
3
 of total fluid tailings (new 

and legacy fluid tailings), and it does not propose changes to this reported volume. Fluid tailings volumes 

and the treated tailings volumes reported as having met RTR criteria have not yet been assessed by the 

AER because the measurement system plan for Syncrude Mildred Lake has not yet been submitted. 

Therefore, any reported fluid tailings volumes or treated tailings volumes have not yet been verified by 

the AER. Fluid tailings volumes will be evaluated and the RTR status will be assessed and reported on 

once RTR criteria in OSCA approvals are established and measurement system plans reviewed. 
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Figure 6. Total fluid tailings (new and legacy combined) for Syncrude Mildred Lake 2014–2017 

Note: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

8.2.2 Volume of Treated Fluid Tailings by Technology 

Syncrude Mildred Lake reported treating a total of 9.0 Mm
3
 of fluid tailings in 2017. Treatment by CT 

technology accounted for 2.36 Mm
3
 of treated tailings, and centrifuge cake deposited in the North Mine 

South Pond East (NMSPE in figure 1) accounted for 6.65 Mm
3
 of treated tailings. 
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8.2.3 Treatment Operation and Continuous Improvement 

Syncrude Mildred Lake reported that the treatment plants for both treatment technologies (CT and FFT 

centrifugation) performed as intended. Its reported solids-to-fines ratio (SFR) for 2017 was 4.8:1 and was 

planned to be 4:1. It also reported that FFT centrifugation achieved an average solids content of 53 per 

cent in 2017 compared with a target range of 50–60 per cent. 

Syncrude Mildred Lake reported that fluid treatment capacity was not fully used in 2017. The CT plant 

did not operate until the beginning of September 2017. The FFT centrifugation plant treated 7.34 Mm
3
 of 

FFT in 2017, which is less than its capacity. Syncrude Mildred Lake implemented many improvements to 

the FFT centrifugation plant and will continue to evaluate ways to improve reliability and to otherwise 

optimize the plant. 

8.2.4 Technological Innovation in Fluid Tailings Treatment 

Syncrude Mildred Lake did the following to improve tailings performance in 2017: 

 A field test to determine whether flue gas desulphurization (FGD) solids material is a suitable 

substitute for gypsum as a process aid in the FFT centrifugation process. 

 A field test of accelerated dewatering phase 2 (ADW2) for FFT treatment based on what was learned 

in the phase 1 trial in 2009. Two 100 metre (m) × 100 m × 10 m cells were used for ADW2 testing. 

Monitoring is ongoing for 2018–2020. 

 Continued monitoring of the commercial-scale demonstration of water capped tailings in Base Mine 

Lake (BML). The BML monitoring and research report was submitted to the AER on March 31, 

2017, as required under EPEA approval 26-02, clause 6.1.98. 

8.2.5 Measurement System Plan Audit Results 

Syncrude Mildred Lake will submit its measurement system plan to the AER six months after approval of 

the Mildred Lake Expansion application. As a result, Syncrude Mildred Lake’s management system was 

not audited in 2017. Once the measurement system plan is submitted, audits will occur as required. 

8.3 Syncrude Aurora North 

Syncrude Aurora North continued to use composite tailings as its fluid tailings treatment in 2017, and no 

decision on its tailings management plan was issued in 2017. The decision on Syncrude Aurora North’s 

tailings management plan was made on June 13, 2018: its tailings measurement system plan must be 

submitted by December 13, 2018. 

8.3.1 Fluid Tailings 

Syncrude Aurora North did not differentiate between legacy and new fluid tailings in its 2017 annual 

tailings management report. Syncrude Aurora North reported 136.9 Mm
3
 of estimated total fluid tailings 
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(new and legacy tailings combined; figure 6, appendix 3), which includes material that may be considered 

to be RTR. In 2016, Syncrude Aurora North reported 131.2 Mm
3
 of total fluid tailings (new and legacy). 

Fluid tailings volumes and the treated tailings volumes reported as having met RTR criteria have not yet 

been assessed by the AER because the measurement system plan for Syncrude Aurora North has not yet 

been submitted. Therefore, any reported fluid tailings volumes or treated tailings volumes have not yet 

been verified by the AER. Fluid tailings volumes will be evaluated and the RTR status will be assessed 

and reported on once RTR criteria in OSCA approvals are established and measurement system plans 

reviewed. 

 

Figure 7. Total fluid tailings (new and legacy combined) for Syncrude Aurora North 2014–2017 

Note: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 
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8.3.2 Volume of Treated Fluid Tailings by Technology 

Syncrude Aurora North reported using CT technology to treat a total of 5.1 Mm
3
 of fluid tailings, which 

were deposited into Aurora East Pit South (AEPS). CT technology is the only tailings treatment 

technology used on the site. Production of CT was reduced in 2017 so more sand could be placed in 

Aurora East Pit North-West (AEPN-W) to accelerate construction (by infilling with solids) of the base for 

the future Fort Hill dump expansion. 

8.3.3 Treatment Operation and Continuous Improvement 

Syncrude Aurora North reported that the CT treatment plant operated close to its target SFR of 4:1, with 

an SFR of 3.9:1 in 2017. The amount of fluid tailings treated by CT was reduced in 2017 because sand 

placement in AEPN-W as the base for the future Fort Hills dump expansion was given priority over use in 

CT production. 

8.3.4 Technological Innovation in Fluid Tailings Treatment 

Technological innovation in fluid tailings management for Syncrude Aurora North is conducted at the 

Mildred Lake site. See the Mildred Lake section (section 8.2.4) for details. 

8.3.5 Measurement System Audit Results 

Syncrude Aurora North is required to submit its measurement system plan to the AER by December 13, 

2018. As a result, Syncrude Aurora North’s management system was not audited in 2017. Once the 

measurement system plan is submitted, audits will occur as required. 

8.4 Canadian Natural Upgrading Limited – Muskeg River Mine 

CNUL’s Muskeg River Mine (CNUL-MRM) reported six active tailings deposits on site: the external 

tailings facility (ETF), south expansion area (SEA), in-pit cell 1 (IPC1), in-pit cell 2A (IPC2A), in- pit 

cell 2B (IPC2B), and in-pit cell 3 (IPC3). The ETF is nearing completion; currently, CST is being 

deposited along the south side of the pond and is progressing the beach northward. This deposition along 

with FFT dredging forms the ongoing “infilling phase” of the ETF. Water from the ETF is transferred to 

IPC1. The TSRU tailings lines were decommissioned in October 2016 and the TT lines were 

decommissioned in March 2017. The TT lines have been relocated to deposit into both IPC2B and IPC3, 

while TSRU only deposits into IPC3. 

In CNUL-MRM’s tailings management plan submitted on October 7, 2016, CNUL-MRM’s primary 

selected method of treatment for its fluid tailings is the co-deposition of TT, TSRU, and CST with the 

occasional mixture of WT, which CNUL-MRM commonly refers to as creating an NPD. Deposits with 

similar materials and deposition strategy as the NPD are expected in the future; however, this will be 

confirmed in a future submission when these cells are constructed and more data has been collected. 

Currently, CNUL reports an average of 73 per cent solids content for the north pool area of the ETF. 
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8.4.1 Fluid Tailings 

CNUL-MRM did not differentiate between legacy and new fluid tailings in its 2017 annual tailings 

management report. CNUL-MRM reported 116.5 Mm
3 
of total fluid tailings (legacy and new fluid 

tailings combined; figure 8 and appendix 3). In 2016, CNUL-MRM reported 109.7 Mm
3
 of total fluid 

tailings (legacy and new fluid tailings). The AER has not assessed fluid tailings volumes and the treated 

tailings volumes reported as having met RTR criteria because the measurement system plan for CNUL-

MRM has not yet been submitted. Therefore, the AER has not verified any reported fluid tailings volumes 

or treated tailings volumes. Fluid tailings volumes will be evaluated and the RTR status will be assessed 

and reported on once RTR criteria in OSCA approvals are established and measurement system plans 

reviewed. 

 

Figure 8. Total fluid tailings (new and legacy combined) for CNUL Muskeg River Mine 2014–2017 

Note: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 



Alberta Energy Regulator 

 

24    State of Fluid Tailings Management for Mineable Oil Sands, 2017     

8.4.2 Volume of Treated Fluid Tailings by Technology 

CNUL-MRM reported the following volumes of produced TT, with an average solids content of 21.9 per 

cent: 

 8.9 Mm
3
 from July 2016 to December 2016 (2016 annual tailings status report for CNUL-MRM) 

 19.8 Mm
3
 from July 2016 to June 2017 

 11.6 Mm
3
 from July 2017 to December 2017 

Calculations based on CNUL-MRM’s 2016 annual tailings report indicated an approximate TT volume, 

from January 2017 to June 2017, of 10.9 Mm
3
, which was added to the TT volume (11.6 Mm

3
) for July 

2017 to December 2017 for a total of 22.5 Mm
3
 of TT produced in 2017. 

8.4.3 Treatment Operation and Continuous Improvement 

The TT process was the primary form of fluid tailings treatment used by CNUL-MRM in 2017. TT was 

placed into the NPD along with CST, WT, and TSRU. The volume reported by CNUL-MRM is the 

volume of TT slurry deposited; its reported average solids content was 21.9 per cent. CNUL-MRM also 

reported an average of 73 per cent solids content for the north pool area of the ETF. There were no areas 

of opportunity for the placement of AFD or fines drying at a mine face in 2017, so there were no 

additional volumes to report. No CT material was placed in the deposit in 2017. 

CNUL-MRM also reported on the volume placed in IPC2B in 2017. IPC2B consists of CST, TT, FFT, 

WT, and CT. However, CT was not placed in the IPB2B deposit in 2017. CNUL did not specifically 

address IPC2B’s performance. 

Lastly, CNUL-MRM reported on the performance of IPC3. IPC3 consists of CST, TT, high temperature 

(HT) TSRU tailings, and low temperature (LT) TSRU tailings. CNUL reported an average of 73 per cent 

solids content in IPC3. 

8.4.4 Technological Innovation in Fluid Tailings Treatment 

CNUL-MRM says that it continues to refine its tailings technologies and deposition strategies. It did the 

following to improve the state of its tailings: 

 Reviewed and assessed its centrifuge deposition strategy 

 Conducted trials to develop hydraulic capping strategies 

 Explored the potential of centrifuge layering and mixing 
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CNUL-MRM also provided a list of tailings research and development activities occurring on site: 

 Consolidation—casing project 

 The objective of the tailings consolidation casing experimental pilot project (TCCEPP) is to 

refine existing assumptions about the self-weight consolidation behaviour of various tailings 

treatments; supported by numerical modelling, the results from this project will determine if 

further improvement is needed.  

 Consolidation—laboratory programs and modelling 

 Conducting a testing program to measure the consolidation properties that govern storage and 

settlement of tailings. Key steps in the program include 

 consolidation test work at different scales with different tailings treatments; 

 analysis of the raw data from each test to identify representative consolidation properties; and 

 “virtual pit” modelling to assess the benefits of different tailings treatments under full-scale 

conditions. 

 Chemical amendment of mature fine tailings (MFT) 

 The initiative encompasses laboratory-based research projects and pilot programs focused on in-

line flocculation (ILF) and a corresponding instrumentation and control (I&C) system for 

automation of the process. The technology mixes the tailings with polymer flocculants. The 

mixing instrument is controlled to ensure the quality of the flocculated material. 

 Capping—AFD test cell capping 

 Continuation of test. Wick drains at two different spacings were installed in two areas of the 

deposit. The intent was to evaluate performance of wick drains at a field scale in a chemically 

amended FFT deposit. 

 Capping—centrifuge deposit test cell capping 

 Continuation of test. Activities in 2017 focused on exploring options that could potentially offer 

strength and consolidation improvements. The centrifuge deposit surface was divided into a 

number of segments to evaluate different aspects, such as vegetation species incorporation and 

wick drain installation. 

8.4.5 Measurement System Audit Results 

CNUL-MRM is required to submit its measurement system plan to the AER by November 23, 2018. As a 

result, CNUL-MRM’s measurement system was not audited in 2017. Once the measurement system plan 

is submitted, audits will occur as required. 
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8.5 Canadian Natural Upgrading Limited – Jackpine Mine 

CNUL Jackpine Mine (CNUL-JPM) reported only two active tailings deposition areas. Tailings are stored 

in the ETF and fluid cell 1 (FC1). Thickened tailings and centrifuge product were mainly deposited in 

DDA1 in 2017. DDA1 is the western section of the ETF. The ETF consists of DDA1, sand cell 1 (SC1), 

and sand cell 2 (SC2). Both SC1 and SC2 only contain CST. The CST line was used for dyke 

construction and formation of conventional CST beaches. Deposition of treated tailings into DDA1 has 

been inconsistent because CST has been deposited in various locations along the north and south dykes, 

resulting in the current TT deposit containing some zones of CST sand. CNUL-JPM reported that the TT 

deposit formed in 2017 had an average solids content of 74.7 per cent.  

During the reporting period, FC1 was used for water and FFT storage. There is an FFT transfer system 

that is part of the supply feed to the centrifuges and FC1 when required. There was no transfer during 

2017, as the FFT went to the centrifuge plants. 

8.5.1 Fluid Tailings 

CNUL-JPM did not differentiate between legacy and new fluid tailings in its 2017 annual tailings 

management report. CNUL-JPM reported 28.4 Mm
3
 of total fluid tailings (legacy and new fluid tailings 

combined; figure 9 and appendix 3). In 2016, CNUL-JPM reported 24.2 Mm
3
 of total fluid tailings 

(legacy and new fluid tailings). Fluid tailings volumes and the treated tailings volumes reported as having 

achieved RTR criteria have not yet been assessed by the AER because the measurement system plan for 

CNUL-JPM has not yet been submitted. Therefore, any reported fluid tailings volumes or treated tailings 

volumes have not yet been verified by the AER. Fluid tailings volumes will be evaluated and the RTR 

status will be assessed and reported on once RTR criteria in OSCA approvals are established and 

measurement system plans reviewed. 
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Figure 9. Total fluid tailings (new and legacy combined) for CNUL’s Jackpine Mine 2014–2017 

Note: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

8.5.2 Volume of Treated Fluid Tailings by Technology 

CNUL-JPM reported producing approximate TT volumes as follows: 

 9.3 Mm
3
 from July 2016 to December 2016 (2016 annual tailings status report for CNUL-JMP) 

 18.8 Mm
3
 from July 2016 to June 2017 

 10.2 Mm
3
 from July 2017 to July 2017 
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Calculations based on CNUL-JPM’s 2016 annual tailings report indicated an approximate TT volume, 

from January 2017 to June 2017, of 9.5 Mm
3
, which was added to the TT volume (10.2 Mm

3
) for July 

2017 to December 2017 for a total of 19.7 Mm
3
 of TT produced in 2017. 

CNUL-JPM also reported producing approximate centrifuge product volumes as follows: 

 1.0 Mm
3
 from July 2016 to December 2016 (2016 annual tailings status report for CNUL-JMP) 

 2.0 Mm
3
 from July 2016 to June 2017 

 1.3 Mm
3
 from July 2017 to December 2017 

Calculations based on CNUL-JPM’s 2016 annual tailings report indicated an approximate centrifuge 

product volume, from January 2017 to June 2017, of 1.0 Mm
3
, which was added to the centrifuge product 

volume (1.3 Mm
3
) for July 2017 to December 2017 for a total of 2.3 Mm

3
 of centrifuge product volume 

produced in 2017. 

8.5.3 Treatment Operation and Continuous Improvement 

CNUL-JPM uses both a thickener and centrifuge technology for its tailings treatment. CNUL-JPM 

reported that the TT operation is forming deposits with an average solids content of 74 per cent, and 

current centrifuge product is being produced with an average solids content of 45.4 per cent, which 

CNUL-JPM says is within the target range of 45–50 per cent solids content. 

8.5.4 Technological Innovation in Fluid Tailings Treatment 

CNUL-JMP provided a list of tailings research and development activities occurring on site: 

 Capping—centrifuge product test-cell capping 

 Centrifuge—commercial dewatering evaluation (continuous improvement initiative) 

8.5.5 Measurement System Audit Results 

CNUL-JPM is required to submit its measurement system plan by November 23, 2018.  As a result, 

CNUL-JPM’s measurement system was not audited in 2017. Once the measurement system plan is 

approved, audits will occur as required. 

8.6 Canadian Natural Resources Limited – Horizon 

CNRL Horizon’s approval was issued on December 18, 2017. CNRL Horizon reported commissioning a 

fourth NST train in 2017 in accordance with its production expansion plan. Carbon dioxide was also 

injected into NST and naphtha recovery unit (NRU) lines. CNRL Horizon reported continuous 

improvement in the NST operations and progression in its technology development. CNRL Horizon 

reported that performance of NST technology did not deviate from its fluid tailings management plan, and 

its technology continues to follow the ramp-up performance path approved by the AER. 
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8.6.1 Fluid Tailings 

CNRL Horizon did not differentiate between legacy and new fluid tailings in its 2017 annual tailings 

management report. CNRL Horizon reported 114.5 Mm
3
 of total fluid tailings (new and legacy fluid 

tailings combined; figure 10 and appendix 3) and 62.7 Mm
3
 of NST material that was estimated to meet 

RTR criteria. In 2016, CNRL Horizon reported 99.5 Mm
3
 of total fluid tailings (new and legacy fluid 

tailings) and 39.9 Mm
3
 of material that was estimated to meet RTR criteria. Fluid tailings volumes and 

the treated tailings volumes reported as having achieved RTR criteria have not yet been assessed by the 

AER because the measurement system plan for CNRL Horizon is currently under review. Therefore, any 

reported fluid tailings volumes, treated tailings volumes, or treated fluid tailings volumes described as 

meeting RTR criteria have not yet been verified by the AER. Fluid tailings volumes will be evaluated and 

the RTR status will be assessed and reported on once RTR criteria in OSCA approvals are established and 

measurement system plans reviewed. 

CNRL Horizon’s new fluid tailings inventory at the end of 2015 was 14.3 Mm
3 
as identified in their 

tailings management plan application (application 1869003); this number was subsequently used in the 

decision document (Decision 20171218A). 
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Figure 10. Total fluid tailings (new and legacy combined) for CNRL Horizon, 2014–2017 

Notes: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported fluid tailings volumes have not yet been verified by the AER. The evaluation of 
fluid tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the 
establishment of RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

CNRL Horizon exceeded its approved new fluid tailings profile in 2015 by 1.5 Mm
3
; however, its total 

volume trigger of 198 Mm
3
 and total volume limit of 277 Mm

3
 were not exceeded in 2015. The 2015 new 

fluid tailings volume, which led to the exceedance of its new fluid tailings profile, was present before the 

new fluid tailings profile was created. In 2016, CNRL Horizon’s new fluid tailings volumes were below 

its approved profile and have remained below its total volume trigger and total volume limits for 2016 
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and 2017. Volume information provided in CNRL Horizon’s management plan application (application 

1869003) and subsequently used in the decision document (Decision 20171218A) was used to assess 

potential exceedances of its total volume trigger or total volume limit for new fluid tailings in 2017.  

CNRL Horizon reported a legacy fluid tailings volume of 66.3 Mm
3
 in 2015 in its management plan 

application (application 1869003); this number was subsequently used in the decision document 

(Decision 20171218A), and CNRL Horizon has not reported any reduction in legacy fluid tailings since 

then. 

8.6.2 Volume of Treated Fluid Tailings by Technology 

CNRL Horizon reported treating 62.7 Mm
3
 of fluid tailings using NST technology in 2017 and reported 

this volume as achieving RTR status. CNRL Horizon also treated 1.1 Mm
3
 of froth fluid tailings using 

NRU technology; however, tailings treated using NRU technology are not to be removed from the tailings 

inventory. Treated tailings from NST and NRU technologies were placed in external tailings facility / 

dedicated disposal area 1 (ETF/DDA1). 

8.6.3 Treatment Operation and Continuous Improvement 

CNRL Horizon reported that fluid tailings volumes are accumulating as predicted in its tailings 

management plan. CNRL Horizon reported an “on spec run time” target of 85 per cent for its NST plant 

generation before 2023 and reported an average “on spec run time” of 70 per cent in 2017. 

CNRL Horizon identified a series of process changes for continuous improvement: 

 Thickeners: CNRL Horizon is testing the impact of particle size distribution in the thickener feed in 

order to understand how the sand to fines ratio (SFR) might impact the thickener performance. 

 Cyclones and NST pump box: CNRL Horizon is conducting material testing at high-wear locations, 

as high-wear rates on cyclone chutes and NST pump boxes have been leading to lower NST 

production rates. CNRL Horizon hopes that field abrasion tests with different part configurations, 

metallurgy, and materials will result in higher NST production and less fines segregation. 

 CO2 plant: CNRL Horizon is testing to determine the impact of CO2 dosage on thickener performance 

by varying the CO2 flow rates to determine the optimal dosage. CNRL Horizon hopes to change the 

NST recipe, which would lead to less fines segregation. 

 Operational flexibility: CNRL Horizon is looking to increase flexibility in tailings planning and at 

pouring locations by installing switch stations that would enable it to spread the tailings beach across 

a larger area, thereby creating even more beach deposit. 
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8.6.4 Technological Innovation in Fluid Tailings Treatment 

In 2017, CNRL Horizon reported targeting its technological innovation in fluid tailings treatment on the 

following: 

 Decreasing the production of fluid tailings by decreasing the volume of fines that it mines and 

processes as described in its mature fine tailings reduction mine plan (MFTRMP) 

 Treating residual fluid tailings by directly treating legacy fluid tailings inventory through mature fines 

tailings spiking (MFT-spiking) 

 Enabling End-Pit Lake (EPL) technology by continuing to develop end pit lake technology through 

its partnership with Syncrude (BML project) and Suncor (PASS project) and through other initiatives 

of Canada’s Oil Sands Innovation Alliance 

8.6.5 Measurement System Audit Results 

CNRL-Horizon submitted, in June 2018, its proposed measurement system plan, which is currently under 

review by the AER. As a result, CNRL-Horizon’s management system was not audited in 2017. Once the 

measurement system plan review is completed, audits will occur as required. 

8.7 Imperial Oil Limited – Kearl 

Imperial-Kearl reported that the only active tailings deposit is its external tailings area (ETA). In 2017, 

CST, floatation tailings (FLT), and TSRU tailings from Kearl Plant 1 (K1) continued to be discharged 

into the west external tailings area (WETA). Thickened tailings are produced by flocculating FLT and 

fluid tailings in the thickeners and reflocculating the stream before it is discharged to the TT panels in the 

east external tailings area (east ETA). 

8.7.1 Fluid Tailings 

Imperial-Kearl did not differentiate between legacy and new fluid tailings in its 2017 annual tailings 

management report. It reported 41.0 Mm
3
 of total fluid tailings (new and legacy fluid tailings combined) 

at the end of 2017 (figure 11 and appendix 3). In 2016, Imperial-Kearl reported 24.1 Mm
3
 of total fluid 

tailings (new and legacy fluid tailings). In its tailings management plan, Imperial has requested that the 

AER approve the classification of all fluid tailings as “new” under Directive 085, since the estimated 

volume at the end of 2014 was only 5 Mm
3
. Fluid tailings volumes and the treated tailings volumes 

reported as having achieved RTR criteria have not yet been assessed by the AER because the 

measurement system plan for Imperial-Kearl has not yet been submitted. Therefore, any reported fluid 

tailings volumes or treated tailings volumes have not yet been verified by the AER. Fluid tailings volumes 

will be evaluated and the RTR status will be assessed and reported on once RTR criteria in OSCA 

approvals are established and measurement system plans reviewed. 
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Figure 11. Total fluid tailings (new and legacy combined) for Imperial Kearl 2014–2017 

Notes: Fluid tailings volumes and achievement of RTR criteria have not undergone detailed review by the AER informed by operator 
measurement system plans. Therefore, any reported tailings volumes have not yet been verified by the AER. The evaluation of fluid 
tailing volumes and the assessment of achievement of RTR status will be conducted and reported on following the establishment of 
RTR criteria in OSCA approvals and once measurement system plans are reviewed. 

8.7.2 Volume of Treated Fluid Tailings by Technology 

Imperial-Kearl reported producing 8.5 Mm
3
 of TT in 2017 and 2.4 Mm

3
 of TT in 2016. Imperial-Kearl 

only used TT tailings treatment on site. 

8.7.3 Treatment Operation and Continuous Improvement 

Imperial-Kearl reported that the tailings treatment process described in its tailings management plan, 

submitted in November 2016, is achieving the desired deposit properties. It reported that thickeners can 

produce underflow with solids content in the expected range of 40–50 per cent, and with overflow water 
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solids content of less than 0.5 per cent. Imperial-Kearl also reports that the secondary chemical injection 

system results in further dewatering once it is deposited into TT panels. The estimated average solids 

content of the TT deposit at the end of 2017 was 65–70 per cent. Determining an annual average is not 

practical because there is currently not enough material in the TT panels. 

Imperial-Kearl reported the following continuous improvement initiatives in 2017: 

 Improvements to feed variability and feed reliability 

 FFT barge management to avoid bitumen plugging 

 Improved better feed to the thickener 

 Efforts to reduce underflow wear on pumps 

The focus at Imperial-Kearl has been on getting its thickeners to operate reliably because the thickeners 

were only fully completed in 2017. 

8.7.4 Technological Innovation in Fluid Tailings Treatment 

No pilots, prototypes, or demonstrations of fluid tailings technologies were in progress at Imperial-Kearl 

in 2017. 

8.7.5 Measurement System Audit Results 

Imperial-Kearl is required to submit its measurement system plan by January 16, 2019. As a result, 

Imperial-Kearl’s management system was not audited in 2017. Once the measurement system plan is 

submitted, audits will occur as required. 

9 Summary and Overview 

The regional total volume of fluid tailings (new and legacy tailings combined) on oil sands mine sites has 

increased from 2014 to 2017, as reported by the individual operators and as expected based on the tailings 

profiles submitted by operators in their tailings management plans. The regional amount of water in 

tailings ponds has decreased slightly from 2014 to 2017 based on volumes reported by operators. This all 

occurred with an overall increase in bitumen production and more mines becoming operational from 2014 

to 2017. It should be noted that fluid tailings volumes, treated tailings volumes, and water volumes have 

not yet been assessed by the AER because the measurement system plans for operators are currently 

under review or have yet to be submitted. Operators have six months to submit their measurement system 

plans once their tailings management plans are approved. Therefore, any reported fluid tailings volumes 

and treated tailings volumes have not been verified by the AER. Further, treated fluid tailings volumes 

described as meeting RTR criteria in 2017 have not been verified by the AER. Fluid tailings volumes will 

be evaluated once measurement system plans are submitted and reviewed. Once RTR criteria in OSCA 

approvals are established and measurement system plans are reviewed, future reports of treated fluid 
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tailings volumes described as meeting the RTR status will be assessed and reported on. Changes to fluid 

tailings volume inventories might result from reviews of reported data. 

Tailings management for oil sands mining is governed by the TMF, Directive 085, operator approvals, 

and the tailings management plans of operators. However, operator tailings management plans and 

associated approval clauses only began to be approved late in 2017. 

Operators were in a transition phase for tailings management in 2017 and 2018 while tailings 

management plans are being reviewed and approved by the AER. By the end of 2017, only two of eight 

tailings management plans were approved (Suncor Millennium and Base Plant, and CNRL Horizon). To 

ensure consistency across operators with approved tailings management plans and those whose plans 

were not yet approved in 2017, the AER issued a letter on June 2, 2017, to all operators indicating the 

information required for 2017 tailings management reporting. The requirements in the letter differ from 

those in Directive 085 and the operators’ approvals. Reporting requirements outlined in Directive 085 and 

in operator approvals will be required for annual tailings management reports beginning with 2018 

reporting. 

Operators continue to improve tailings treatment technologies, conduct pilots of new technologies, and 

work on developing new technologies to treat fluid tailings. However, 2017 reports might include limited 

data on in-deposit performance and limited information about operators’ tailings treatment technologies 

or about new technology pilots. 

The AER continues to work with operators to review and evaluate technologies and deposit designs that 

show promise for reducing fluid tailings volumes and for treating fluid tailings volumes to meet RTR 

criteria and trajectories to achieve the operator’s targeted range of ecosites. The AER continues to manage 

other regulatory requirements that manage risks associated with fluid tailings and treated fluid tailings on 

the landscape. 

In addition to annual reporting, clauses in the operator approvals require future submissions and 

applications to update tailings management plans with 

 research and monitoring information that resolves outstanding risks and uncertainties related to 

reclaiming treated fluid tailings deposits (including settlement, capping, and capping material 

availability); 

 justification that RTR criteria and trajectories proposed for the demonstrated fluid tailings treatment 

technologies will allow operator’s to achieve their targeted range of ecosites; 

 justification that fluid tailings inventory profile requirements can be met; and, 

 a feasible alternative to water capping at sites where this treatment is proposed. 
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The AER and Government of Alberta review the TMF, Directive 085, and operator tailings management 

plans every five years. Operator EPEA approvals are required to be renewed every 10 years. These review 

timelines ensure that updates and changes based on changes to policy and performance can be made. 

10 Future Reports 

The AER will continue public reporting and will ensure the transparency of fluid tailings monitoring data 

information received from operators. Once all operators’ tailings management plans are approved, future 

AER reports on tailings management will 

 summarize the evaluation of operators’ tailings performance reports; 

 highlight any regulatory actions taken; 

 evaluate regional performance against the TMF’s outcomes and objectives; 

 identify operators that are performing well and those that need to make improvements, in accordance 

with Directive 085; and,  

 incorporate a summary evaluation of environmental effects and reclamation performance reporting 

that may include references to other required reports (e.g., EPEA reports), and linkages to EPEA, and 

reclamation regulation. 
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Appendix 1 Regulatory Tailings Site Visit Summaries





  

 

 

 

Summary of the AER 2017 Tailings Field Review 

Syncrude Canada Limited 

Mildred Lake 

OSCA Approval 8573 

EPEA Approval 26-02 
 
Date 

September 13, 2017 

Purpose 

Observe high priority tailings facilities and the tailings testing progress. 

The inspector’s findings from this visit are independent and will be followed up on separately.  

Participants 

Alberta Energy Regulator:  

Tailings engineer: Tara Wang 

Industry engineer: Karen McCallion 

Land use officer: Emilee Mailes 

Field inspector: Cynthia Estrop 

Alberta Environmental Parks: 

Land policy: Zvonko Burkus, Brian Brassard, Ashley Meek 

Syncrude:  

Technical and operations personnel  

Background 

Syncrude uses two technologies to treat fluid tailings on the Mildred Lake site: composite tailings (CT) 

and FFT centrifuging. The first CT deposit, East in Pit (EIP), which started in the late 1990s, is 

progressing towards reclamation—the remaining volume of fluid tailings is being moved out and the 

deposit is getting capped by tailings sand and is progressing for further reclamation. Reclamation and 

closure research testing has been carried out in the north end of EIP, including the Sandhill Fen and 

Kingfisher areas. 

Syncrude operated a fluid tailings centrifuge demonstration plant between 2012 and 2015, before the 

commercial centrifuge plant started operating in 2015. The centrifuged cake from demonstration plant 

was placed thin lifts in the waste dump 1 (W1) area. The cake from the commercial plant started 



2    

placement in the mined-out pits tens of metres deep. North Mine South Pit –East (NMSPE) is the first 

centrifuged cake deep deposit. Ongoing research regarding the centrifuged cake deep deposit includes the 

consolidation behaviour, trafficability, and factors impacting the reclamation and closure. 

In addition to CT and FFT centrifuging, Syncrude has begun the first commercial-scale demonstration of 

the water-capped fluid tailings technology on the Mildred Lake site. The Base Mine lake consists of a 

mined-out oil sands pit filled with fluid tailings and has been capped by water. Monitoring is in progress.  

As a potential alternative technology, Syncrude tested accelerated dewatering, also called rim ditching, 

technology in 2009 (i.e., ADW phase 1). The testing cell from phase 1 is still being monitored. Syncrude 

received approval for ADW phase 2 in 2017 to enhance deposit dewatering and consolidation. 

The tailings technology testing update is expected to be included in the annual tailings performance 

reports. The reclamation update is included in the annual reclamation progress tracking reports. The next 

reports are expected to be submitted to the AER by April 30, 2018. 

Agenda and Field Review Notes 

Item Agenda Tailings deposit Observation / heard 

1 CT deposit capping EIP (location 1) Sand capping in progress towards its final elevation 

2 CT deposit reclamation EIP (location 1) Reclamation activities have progressed since the last 

visit (Oct 6, 2016). 

3 Centrifuge cake thin lift 

deposit reclamation 

W1 (location 2) Reclamation soil has been placed over a portion of 

the thin cake deposits.  

4 Centrifuge cake deep deposit 

placement 

NMWP-E (location 3) Centrifuged cake placement in progress 

5 Research – Accelerated 

dewatering phase 2 field test 

W4 (location 4) Two testing cells (about 80 m by 80 m by 10 m deep) 

have been constructed.   

One cell was actively pouring. 

Testing ongoing. 

6 Water capped fluid tailings 

demonstration 

Base Mine lake Alum was applied in 2016 to decrease the turbidity. 

Monitoring ongoing. 

5 Research – the consolidation 

behaviour of centrifuge cake 

deep deposit 

Cake column testing Data collected from 10 m deep by 3 m diameter 

columns, showing various consolidation behaviour 

due to underdrainage, capping, and vertical drains.   

Testing ongoing. 
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Mildred Lake Site Visit Locations 

 



4    

Photos 

  

EIP- CT reclamation progressing      EIP - CT capping progressing 

   

 W1 – thin lift cake deposit edge of reclamation             W1 – thin lift cake deposit edge of reclamation 
 soil placement             soil placement  

  

W4 ADW Phase 2 – testing cell prepared    W4 ADW Phase 2 – active pouring 



  

 

 

 

Summary of the AER 2017 Tailings Field Visit 

Suncor 

Base Mine 

OSCA Approval 8535 

EPEA Approval 94-02-18 
 
Dates 

October 6 and 13, 2017 

Purpose 

To observe high priority tailings facilities and the progress of critical tailings testing. 

The inspector’s findings from this visit are independent and will be followed up on separately. 

Participants 

Alberta Energy Regulator: 

Tailings engineer: Tara Wang, Eric Chiu 

Industry engineer: Karen McCallion, Albert Liu 

Field inspector: Virginia Hughes 

Alberta Environmental and Parks: 

Land policy: Zvonko Burkus, Brian Brassard 

Suncor: 

Technical and operations personnel 

Background 

Suncor has used different tailings treatment technologies. It used consolidate tailings (CT) technology 

between the mid-1990s and 2010, and began the transition to tailings reduction operation (TRO) (i.e. thin 

lift drying) in 2009. Suncor proposes starting permanent aquatic storage system (PASS) technology and 

placing treated tailings in 2018 in the tailings management plan submitted in 2016 (currently under 

review by the AER). It will continue operating TRO until the end of mine life. 

Some CT did not achieve the expected performance and is still fluid tailings. Pond 5 is one of the legacy 

CT deposits. Since 2009, Suncor has been placing coke on pond 5 and installing wick drains to further 

dewater the deposit as a mitigation measure. The mitigation installation is in progress. 

For thin lift drying treatment, fluid tailings are removed from the tailings ponds and mixed with a small 

amount of additives that bind the small particles in the fluid tailings together. The fluid tailings are then 

thinly spread over a large sloped area for dewatering and atmospheric drying. In good conditions, another 
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layer, or “lift,” is added after a couple of weeks. The treated tailings will then undergo freezing and 

thawing according to the seasons. Within one or two years, the treated tailings will be excavated and 

trucked to waste dumps for co-disposal. Suncor has operated several TRO systems in the last couple of 

years, reaching 15 megatonnes/year capacity in 2015. 

As part of the TRO operation, Suncor places regular tailings from extraction in sand dumps to build stable 

sand structures. Fines are passively captured in the structures as built. The fluid tailings in sand dumps are 

transferred to a tailings pond; the volume of fluid tailings in sand dumps is limited for safe operation. 

Suncor plans to continue operating sand dump 8 (SD8) until 2023. 

Suncor said PASS technology has four phases that target the treated tailings to form a pit lake at closure: 

 Phase 1: adds a coagulant and a flocculent to fluid tailings, which are then placed in a mined out pit 

(DDA3). 

 Phase 2: after all treated tailings have been placed, DDA3 is capped with water to form an aquatic 

closure landscape. 

 Phase 3: controlled water flow through and water return. 

 Phase 4: water return under natural flow and pit lake development. 

Suncor proposed doing a field test of the PASS technology in 2017; i.e., demonstration pit lake (DPL). 

The DPL pilot test is critical to the success of Suncor's TMP, and the AER does not yet have a full 

understanding of the DPL pilot test research plan, including whether the material to be placed in the DPL 

is representative of the material to be placed in DDA3. Therefore, the AER elected to do a regulatory site 

visit to observe the DPL construction and start-up. 

Agenda and Field Review Notes 

Item Agenda 
Tailings 
deposit Observation/heard 

1 DPL test DPL Oct 6: DPL test construction was complete, tailings placement begins 

Oct 13: tailings placement has completed, monitoring in progress 

2 TRO operation DDA1  Thin lift drying operation is wrapping up for the season.  

DDA1 drying areas are filled with treated tailings. 

Treated tailings in the system 4 area are being rehandled.  

System 4 is being retrieved. 

3 Sand dump 8 status SD8 SD8 operates as approved: under 360 deposition; small pond is 

maintained by pumping fluid tailings to south tailings pond (STP). 

4 DDA3 preparation 

status 

N/A Screen house is under construction 

Polymer plant is under construction 

Mine pit is progressing  

5 Pond 5 mitigation 

status 

Pond 5 Coke capping is nearly complete 

Wick installation is ongoing 

Monitoring is ongoing 
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Base Mine Regulatory Site Visit Locations 
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Photos 

  
DPL test – treated tailings discharging point   DPL test – tailings placement begin 

  
DPL test – filling complete (three days after)   DPL test – filling complete (three days after)   

 

DPL filling drone photo (provided by Suncor) 
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TRO – DDA1 with treated tailings      SD8  

  

Pond 5 – mitigation in progress      DDA3 preparation - screen house under construction 
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Appendix 2 Reporting Requirements Letter to Operators 

 





June 2, 2017 

By e-mail only 

Operator Contact Name
Operator Name
Operator Address

Operator Email

Fluid Tailings Management Reporting for 2017 – Operator 

Dear Operator Contact, 

Directive 085: Fluid Tailings Management for Oil Sands Mining Projects requires operators to submit 

annual management reports in electronic format to the Alberta Energy Regulator (AER) by April 30 for 

the previous year’s performance (January to December). 

The AER acknowledges that Operator does not have an approved fluid tailings management plan. The 

AER also acknowledges that certain fluid tailings management monitoring typically occurs during the 

spring and summer season. The AER understands that the absence of an approved fluid tailings 

management plan may impact Operator’s ability to monitor and report all requirements in accordance 

with Directive 085. 

To ensure consistency across operators, the AER requires that the following information on tailings-

related activities in 2017 be submitted by April 30, 2018. This information will support the public 

reporting mandated under the Lower Athabasca Region: Tailings Management Framework for the 

Mineable Athabasca Oil Sands.   



2 

• A summary of fluid tailings management activities during the reporting period, including fluid

tailings treatment and placement operations, technology development, and contingency or mitigation

activities initiated in response to inadequate deposit performance

• A table showing

− the volume and composition of each deposit containing fluid tailings (fluid tailings volumes 

determined in accordance with Directive 085 

− total volume for the project at the end of 2017 Provide tables indicating 

• Describe if and how activities have deviated from the fluid tailings management plan and any

modifications made to improve performance.

• Provide a site-wide water balance or provide the reference to another AER report and location where

this information can be obtained

• 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,

− total volume of water at the beginning of the reporting period, 

− total volume of water at the end of the reporting period, and 

− the volume and quality of water recovered from fluid tailings 

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

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

− quantity of fines in fluid tailings 

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

for the project

• 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
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• For each fluid tailings treatment technology,

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

− provide expected properties of the treated fluid tailings compared to the actual properties 

achieved through treatment; and 

− if the technology is not performing as predicted, provide mitigation measures to rectify 

performance (address any impacts on the deposit performance) 

• For each treated tailings deposit and fluid tailings ponds and their surrounding environment provide

monitoring results, including the following:

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

− representative cross-sections to illustrate the variation of tailings characteristics 

• Description of the treatment technologies’ operation over the reporting period, including issues that

were encountered and a summary of continuous improvement activities

• 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

• A technical report, within the constraints of proprietary information, on the progress of any pilots,

prototypes, or demonstrations of fluid tailings technologies

• 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

• 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.
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The AER may request additional information as it continues to evaluate the information needed to 

develop the new regulatory system for managing tailings. If you have any questions, please contact Tara 

Wang at 403-297-8547 or tara.wang@aer.ca.  

Sincerely, 

Tara Wang,  

Tailings Engineer 

cc: Stacy MacDonald, AER 

Tania de Silva, AER 

Erik Kuleba, AER 

Steven Van Lingen, AER 

Rob Cruickshank, AER 
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Appendix 3 Fluid Tailings and Water Volume Data 

Project Pond 

Fluid tailings (Mm
3
) Water (Mm

3
) 

2014 2015 2016 2017 2014 2015 2016 2017 

Suncor 

Pond 1A 10.1 10.1 10.1 10.1 2.1 2.1 2.5 2.5 

Pond 2/3 38.3 35.0 30.7 32.7 5.0 2.6 4.8 1.9 

Pond 5 18.4 18.4 20.2 0.0 N/A
1
 N/A 0.0 0.0 

Pond 6 35.2 34.5 35.0 35.5 6.0 6.9 6.9 5.7 

Pond 7 68.9 69.9 74.5 74.2 49.3 40.4 41.7 37.1 

DDA1 (Pond 8A) 0.3 0.3 0.0 - N/A N/A 0.1 0.0 

Pond 8B 38.5 38.9 36.8 38.9 43.3 39.1 42.3 30.8 

South tailings pond (STP)  101.0 105.0 105.4 105.7 19.0 13.7 17.6 24.4 

Sand dump 8 (SD8)  3.4 4.0 3.7 3.2 1.5 1.5 3.4 0.9 

Total 314.1 316.1 316.4 300.3 126.2 106.3 119.3 103.3 

Syncrude 
Mildred Lake 

Mildred Lake settling basin (MLSB) 177.6 168.1 167.5 141.5 5.6 10.8 3.4 7.5 

Southwest sand storage (SWSS) 71.0 80.9 94.2 112.5 34.0 42.6 47.5 48.4 

West in pit (WIP, i.e. BML) 182.6 182.6 177.4 175.1 57.4 55.7 60.2 63.6 

East in pit (EIP) 3.3 1.7 1.4 2.0 0.2 0.5 1.2 0.7 

Southwest in pit junior (SWIP Jr.) N/A N/A N/A N/A N/A N/A N/A N/A 

Southwest in pit major (SWIP Major) 33.7 39.4 35.5 37.2 14.0 13.9 20.9 19.2 

North Mine south pit west major (NMSPW Major) 1.4 3.6 16.0 16.2 15.3 14.7 2.5 0.6 

North Mine South Pit East (NMSPE) N/A N/A 3.4 4.3 N/A N/A 1.7 4.1 

North Mine South Pit east deep cake  (NMSPE Deep Cake) N/A N/A 5.8 13.3 N/A N/A 0.0 0.0 

Total 469.6 476.3 501.2 502.1 126.5 138.2 137.4 144.1 

Syncrude Aurora 
North 

Aurora settling basin (ASB) 83.1 77.6 74.7 72.3 50.5 38.9 40.1 37.9 

Aurora east pit northeast (AEPN-E) 27.5 38.7 43.5 51.1 20.0 7.5 0.1 1.6 

Aurora east pit northwest (AEPN-W) 2.4 3.1 2.1 0.3 0.3 0.8 0.1 0.0 

Aurora east pit south (AEPS) N/A 8.4 10.9 13.2 1.0 28.3 27.7 21.4 

Total 113.0 127.9 131.2 136.9 71.8 75.5 68.0 60.9 
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Project Pond 

Fluid tailings (Mm
3
) Water (Mm

3
) 

2014 2015 2016 2017 2014 2015 2016 2017 

CNUL Muskeg 
River Mine 

External tailings facility (ETF) 62.4 63.7 58.3 57.9 2.8 1.7 0.5 0.3 

South expansion area (SEA) 0.5 0.8 1.5 1.3 0.4 0.1 0.4 0.8 

In pit cell 1 (IPC1) 23.0 24.3 32.8 31.5 4.6 6.4 8.4 7.9 

In pit cell 2A (IPC2A)   N/A N/A 6.8 7.7 N/A N/A 0.3 1.0 

In pit cell 2B (IPC2B) 2.1 5.6 9.5 12.5 2.0 0.7 2.1 4.2 

In pit cell 3 (IPC3) N/A N/A 0.8 5.7 N/A N/A 1.6 2.1 

Total 88.0 94.4 109.7 116.6 9.8 8.9 13.3 16.3 

CNUL Jackpine 
Mine 

Dedicated disposal area 1 (DDA1) 6.8 12.0 7.8 11.7 0.4 0.0 0.1 0.4 

Sand cell 1 (SC1) 12.8 10.6 11.2 9.4 17.0 10.1 6.4 4.9 

Sand cell 2 (SC2) N/A 1.0 2.4 5.7 2.4 4.9 3.6 0.5 

Fluid cell 1 (FC1) N/A N/A 2.8 1.6 N/A N/A 0.7 6.4 

Total  19.6 23.6 24.2 28.4 19.8 15.0 10.8 12.2 

CNRL Horizon  
External tailings area (ETA) 66.2 82.1 99.5 114.5 33.0 30.0 33.0 28.2 

Total  66.2 82.1 99.5 114.5 33.0 30.0 33.0 28.2 

Imperial Kearl 

External tailings area west (ETA-W) 4.7 13.6 24.1 39.3 21.3 27.4 18.4 17.3 

External tailings area east (ETA-E) N/A NEGL
2
 NEGL 0.4 N/A 0.3 0.8 1.7 

West thickened tailings (TT) panel N/A N/A NEGL 0.8 N/A N/A 0.5 0.4 

East TT panel N/A N/A NEGL 0.5 N/A N/A 0.2 0.3 

Total  4.7 13.6 24.1 41.0 21.3 27.7 19.9 19.7 

Industry total   1075.2 1134.0 1206.3 1239.8 408.4 401.6 401.7 384.7 

1  N/A: Not applicable  

2  NEGL: negligible 

Tailings volume totals in this table may not match the company reports due to rounding.  Data provided by operations in their tailings management reports were 

only to one decimal place. 

Tailings volumes for 2017 year end provided are estimates based spring/summer survey data and estimates based on production from end surveys to 2017 year 

end, except for Suncor. 

Tailings and water volumes have not yet been assessed by the AER because the measurement system plans for operators are currently under review or have not 

yet been submitted. Therefore, any reported tailings volumes have not yet been verified by the AER. 
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Appendix 4 Project-Specific Tailings Technology Development Reports 

Suncor 

Suncor. 2017. Suncor demonstration pit lake project research and monitoring plan. 

Syncrude 

Syncrude. 2017. Syncrude flue gas desulphurization plant solids as a replacement for gypsum in the fluid 

fine tailings centrifuging full scale plant: Field test Mildred Lake mine site. 

Syncrude. 2017. FFT management initiatives accelerated dewatering phase 2 field pilot Mildred Lake 

mine site.   

Syncrude. 2018. 2018 environmental aspects of tailings research and development. 

CNUL (formerly Shell) 

Shell. 2017. 2017 Shell tailings technology development: Treated FFT deposition field pilot testing of 

geotubes and/or modified atmospheric fines drying. 

CNUL. 2018. Canadian Natural Muskeg River mine: 2017 fluid tailings management report. Appendix B. 

CNUL. 2018. Canadian Natural Jackpine mine: 2017 fluid tailings management report. Appendix B. 

CNRL Horizon 

CNRL. 2018. End pit lake research and development report. 

CNRL. 2018. 2017 Horizon tailings management report: section 3. 

Imperial Kearl 

Imperial. 2018. Annual pit lakes for oil sands mining research and development report. 
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