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1 Executive Summary 
 
The 2020 Aurora North Annual Tailings Management Report has been completed in accordance 
with the requirements outlined in Section 6.2, condition 21 of Directive 085 - Fluid Tailings 
Management for Oil Sands Mining Projects (Directive 085), as well as clauses 26, 32 and 33 of Oil 
Sands Conservation Act (OSCA) Commercial Scheme Approval No. 10781P. This is the third 
annual report submission since the approval of the Aurora North Tailings Management Plan (TMP) 
on June 13, 2018. 
 
There are three tailings facilities currently in operation at Aurora North, including the Aurora Settling 
Basin (ASB), Aurora East Pit North - East (AEPN-E) and Aurora East Pit South (AEPS). The ASB 
is the only out-of-pit facility at the site. The tailings deposits vary in their primary functions, contents 
and sizes. The ASB, AEPN-E and AEPS currently provide the fluid tailings storage for the site. 
Aurora East Pit North - West (AEPN-W) has been filled with coarse sand to form the base of the 
Fort Hills Dump expansion and has been removed from the active tailings deposits. 
 
Composite tailings (CT) is the currently approved fluid tailings treatment technology in commercial-
scale operation at Aurora North. No significant changes were made to the CT process in 2020. A 
total volume of 5.9 Mm3 of CT was produced during the year. 
 
Syncrude continued to advance the development of several additional tailings technologies in 2020. 
The various tailings technology field tests, pilots and demonstrations that Syncrude is actively 
pursuing include water-capped tailings (via the Base Mine Lake demonstration pit lake), flocculated 
tailings (also referred to as accelerated dewatering), and tailings co-deposition. In addition to 
internal research and development projects, Syncrude also continued to participate in activities that 
support regional research initiatives through Canada’s Oil Sands Innovation Alliance (COSIA). The 
learnings from Syncrude and COSIA’s research initiatives have been and will continue to be 
leveraged to ensure that the tailings technology options are well understood and can be 
successfully implemented at Syncrude. 
 
As accepted by the AER (per the letter dated May 26, 2020), due to the COVID-19 pandemic and 
subsequent state of public health emergency, Syncrude made the challenging decision to cancel 
the third-party contractor tailings pond sampling and testing campaign in 2020. Therefore, the 
tailings volumes reported for 2020 are based on a combination of modelling and field 
measurements.  The volume of fluid tailings at Aurora North was 143.8 Mm3, including 9.6 Mm3 of 
Ready to Reclaim (RTR) fluid tailings. The Aurora North site is operating at management level 1. 
The 2020 fluid tailings inventories are below the approved new and legacy fluid tailings profiles. 
The volume of water stored in the fluid tailings deposits increased by 16.2 Mm3 in 2020. Adequate 
fluid tailings storage capacity is available at Aurora North based on the 5 year projection.  
 
Surface water is managed on site to minimize the potential for environmental effects from tailings 
activities. Surface water within the site is primarily managed through two major ditch networks. 
Water that has come into contact with the plant and mine areas, as well as water that has been 
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collected via tailings seepage control systems is managed through the recycle water ditch network 
which is part of the industrial wastewater system; whereas, non-process affected water is managed 
through the clean water ditch network. These networks are managed separately to ensure that 
process affected water is retained on site for use within the plant and non-process affected water 
is returned back to the environment. 

 
Groundwater monitoring continued in 2020. The program is designed to monitor the effects of oil 
sands mining, bitumen extraction and associated activities on the surface and subsurface waters. 
The Aurora North groundwater monitoring network focuses on the Aurora North tailings area, 
particularly the ASB.  Annual sampling was completed in 2020 to monitor for potential physical 
changes (water level) and chemical changes (water chemistry).  
 
Engagement with local Indigenous communities on tailings management and Base Mine Lake is a 
focus area for Syncrude. Unfortunately, due to restrictions and precautions arising from the COVID-
19 pandemic, Syncrude faced challenges engaging with community members on tailings 
management in 2020. In response, Syncrude developed a 2020 tailings informational publication 
that was shared with local Indigenous communities and the 2020 tailings forum was held virtually 
(online) with representatives from several Indigenous communities on January 29, 2021.  
Outstanding concerns and areas of interest will form the basis of future community engagement, 
including the 2021 tailings forum.   
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2 Introduction   

2.1 Regulatory Overview 
 
The Alberta Energy Regulator (AER) issued Oil Sands Conservation Act (OSCA) Commercial 
Scheme Approval No. 10781P to Syncrude Canada Ltd. (Syncrude) on June 13, 2018, which 
included substantive changes in response to the approval of Syncrude’s Aurora North Tailings 
Management Plan (TMP).  As per Section 6 (Fluid Tailings Management Reporting) of Directive 
085 - Fluid Tailings Management for Oil Sands Mining Projects (Directive 085), operators are 
required to submit an annual fluid tailings management report to the AER by April 30 for the 
previous year’s performance. The following 2020 Aurora North Annual Tailings Management 
Report has been completed in accordance with the requirements outlined in Section 6.2 condition 
21 of Directive 085, as well as clauses 26, 32 and 33 of OSCA Commercial Scheme Approval No. 
10781P (the approval). 
 
Table 2-1 below outlines the AER annual fluid tailings reporting requirements and the sections in 
this submission which satisfy the requirements. 
 

Table 2-1 Concordance Table 

Requirement Section 

Directive 085 – Section 6.2 

21)  Operators must submit annual fluid tailings management reports to the AER by April 30 for 
the previous year’s performance (January to December), in the electronic format specified 
by the AER. It must include the following sections and information. 

Executive Summary 

An operator must submit a summary of fluid tailings management activities during the 
reporting period, including fluid tailings treatment and placement operations (showing 
alignment with the reclamation plan), technology development, and contingency or 
mitigation actions initiated in response to fluid tailings volume profile deviations or 
threshold exceedance, if any. 

1 

Fluid Tailings Volume Reporting Requirements 

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

4.1 

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

4.1 

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

3.4 

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

4.1 
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Requirement Section 

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

NA 

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

6 

 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, 
- characterization of the quality of water, and 
- the volume and quality of water recovered from fluid tailings and runoff from 

RTR tailings. 

4.3 

 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. 

5 

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

4.1 

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

3.1 

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

4.1, 4.3 

 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. 

5 

 For each fluid tailings treatment technology, 
- provide volume of fluid tailings treated and where they were placed; 
- provide chemical and physical properties of the treated fluid tailings and the 

water recovered from treatment; and 
- if the technology is not performing as predicted, provide mitigation measures to 

rectify performance (address any impacts on the deposit performance). 

3.4, 4.3 

Monitoring Reporting Data Requirements 

For each monitoring dataset required in the annual fluid tailings management report, 
 identify any uncertainties and 
 explain the dataset adequacy. 

4.4 

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; N/A 
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Requirement Section 

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

4.5 

 for each deposit containing treated and placed fluid tailings, 
- the measured data on the chosen indicators and confirm performance 

against the chosen performance criteria; 
- for those fluid tailings deposits that have met RTR status, data to support 

that it is trending appropriately; and 
- confirmation that indicator and performance criteria are still appropriate or 

justify the need to modify them; and 

4.2 

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

4.2 

Inadequate Deposit Performance 

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

 

 describe the contributing causes to under-performance; NA 

 describe mitigation and contingency plans from the fluid tailings management 
plan that have been implemented to manage performance; 

NA 

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

NA 

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

NA 

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

NA 

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

NA 

Technology: Continuous Improvement and Development  

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

 

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

7 

 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 

7.1, 7.2 
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Requirement Section 

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

7.3 

 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 

7, 8 

Environmental Monitoring Results 

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

8 

Commercial Scheme Approval No. 10781P 

26) The Operator shall, in addition to any reporting required by Directive 085, provide in the 
annual fluid tailings management report: 

(a) a status update on the plan in clause 9 including: 
(i) a progress update regarding the implementation priorities for the previous 

reporting period; 
(ii) implementation priorities for the next reporting period; and 
(iii) any limitations or constraints; 

7.2 

(b) annual composite tailings plant operation performance including monthly 
histograms of sand to fine ratio variation; 

3.4 

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

(i) solids and clay content; 
(ii) sand to fines ratio; 
(iii) effective stress; 
(iv) pore water pressure; 
(v) any other parameter considered relevant by the Operator; and 
(vi) any other parameter specified by the AER; 

4.5 

(d) for each treated fluid tailings deposit, representative cross-sections illustrating 
deposit consolidation; 

4.5 

(e) the volume of froth transferred to Mildred Lake mine for the reporting period; 5 

(f) a summary of coarse sand production and use, including coarse sand for cell 
construction, beaching, and capping by location; 

3.3 

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

3.2 
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Requirement Section 

(h) the annual storage capacity and volume requirements for the five years 
following the end of each reporting period unless otherwise specified in writing 
by the AER. 

3.2 

32) The Operator shall report in the annual fluid tailings management report for Aurora North 
engagement efforts undertaken in the reporting period. 

33) The report in clause 32 shall include the following: 

(a) how the stakeholders and indigenous communities were identified for 
engagement; 

9 

(b) a list of stakeholders and indigenous communities identified in (a); 

(c) objectives for engagement, including gathering input and feedback on tailings 
management, research and monitoring from stakeholders and indigenous 
communities identified in (a); 

(d) the type of engagement activity that was undertaken, and the tailings 
management, research and monitoring information that was provided to each 
stakeholder and indigenous community identified in (a); 

(e) the specific frequency and duration of the engagement with each stakeholder 
and indigenous community identified in (a); 

(f) what specific feedback was provided by each stakeholder and indigenous 
community identified in (a); 

(g) what specific feedback on this report was provided by each stakeholder and 
indigenous community identified in (a); 

(h) how the Operator has included stakeholder and indigenous community 
feedback in their tailings management, research and monitoring; 

(i) how the Operator has included stakeholder and indigenous community 
feedback in respect to its water-capping technology demonstration, including 
research and monitoring; 

(j) how the Operator has shared results from research and monitoring with each 
stakeholder and indigenous community identified in (a); 

(k) how the Operator addressed any outstanding concerns of stakeholders and 
indigenous communities identified in (a) arising from engagement; 

(l) a discussion of any unresolved concerns identified in (k); and 

(m) outcomes from the annual forum(s). 



 
 

 

 
Syncrude Canada Ltd. Aurora North Annual Tailings Management Report 14 

2.2 Operations Overview 

2.2.1 Production 

Oil sands mining is achieved through truck and shovel surface mining technology.  The oil sand 
ore is mixed with warm water and delivered to a primary extraction facility using hydro-transport 
technology.  The extraction facility’s role is to separate the bitumen from the oil sand.  The bitumen 
froth produced at Aurora North is then pipelined to the Syncrude Mildred Lake facility for further 
processing.  
 
The materials remaining after bitumen is extracted from oil sand are called tailings.  The tailings 
are a mixture of sand and a fluid component which consists of water, silt, clay and some residual 
hydrocarbons and salts, which are found naturally in oil sand deposits.  The tailings are distributed 
hydraulically via a network of pipelines and deposited into in-pit or out-of-pit tailings storage 
facilities.  The tailings storage facilities serve two important purposes – firstly, they serve as the 
primary recycle water source for use in bitumen processing, and secondly, they serve as 
containment areas for both treated and untreated fluid tailings.  As surface mining advances, new 
in-pit containment dykes are constructed and additional in-pit tailings storage facilities are 
established, as required. 

2.2.2 Tailings Treatment 

The primary tailings management challenge is the long period of time it can take for some of the 
smallest solid components to settle within the fluid portion of the tailings, referred to as fluid fine 
tailings (FFT).  As a result, fluid tailings (FT) often require treatment in order to meet reclamation 
and mine closure objectives, depending on the desired end land use goals.  Composite tailings 
(CT) is the fluid tailings treatment technology currently in use at Aurora North, as per the approved 
Tailings Management Plan (TMP).  The CT technology was first implemented on a commercial 
scale at Syncrude in the year 2000.  Commissioning of the Aurora North CT plant commenced in 
2013 with production starting in 2014.  
 
To produce CT, tailings are hydraulically pipelined from the extraction facility to the CT plant where 
they are cycloned to produce a densified Straight Coarse Tailings (SCT) stream.  This densified 
stream (coarse sand) is combined with controlled amounts of FFT and an amendment additive (i.e. 
gypsum) to form a non-segregating slurry known as CT.  The CT product is then transported 
hydraulically and deposited either sub-aerially or sub-aqueously into an in-pit tailings deposition 
area.  Both sub-aerial and sub-aqueous deposits will be capped using SCT to create a trafficable 
surface for reclamation.  An overview schematic of the CT technology is shown in Figure 2-1 below. 
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Figure 2-1 Composite Tailings Schematic 

2.2.3 Industrial Wastewater Control System 

Syncrude's industrial wastewater control system consists of: 
 

- An interconnecting network of recycle water ditches, pumps and pipelines which ultimately 
transport and store the industrial process affected and surface runoff water from plant and 
mine areas; and 

- Active tailings facilities that have sufficient retention time to facilitate settling of solids, 
allowing water to be recycled for bitumen production operations. 

 
Clarified water recycled from the industrial wastewater control system accounts for a majority 
(>85%) of Syncrude process water usage.  Syncrude water management practices focus on 
minimizing Athabasca River water diversion, maximizing recycle of process affected water and 
responsibly managing the storage of process affected water. 
 
An overview of Syncrude’s industrial wastewater control systems for the Mildred Lake and Aurora 
North sites is provided in Figure 2-2.  Additional information can be found in section 8 of this report. 
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Figure 2-2 Syncrude Industrial Wastewater Control Systems 
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3 Tailings Management 

3.1 Tailings Deposits 

3.1.1 ASB 

The Aurora Settling Basin (ASB) is located in the southeast corner of the Aurora North lease area.  
The ASB was the initial tailings placement area at the Aurora North site since start up in 2000.  The 
facility currently provides storage for coarse tailings, flotation tailings, fluid fine tailings, recycle 
water and cyclone overflow.  Recycle water from in-pit is pumped into ASB via fluid transfer systems 
in both Aurora East Pit North - East (AEPN-E) and Aurora East Pit South (AEPS).  The ASB is the 
source of recycle water for plant operations and FFT supply for the CT Plant. 

3.1.2 AEPN-E 

The AEPN-E facility is located in the northeast corner of the East Pit mining area, northwest of the 
Aurora Settling Basin.  AEPN-E was the first in-pit tailings placement area at the Aurora North site.  
Coarse tailings deposition began in May, 2010. CT deposition into AEPN-E commenced in 2014.  
A barge is located in the Southeast side of AEPN-E to transfer recycle water (RCW) to the ASB. 
Straight coarse tails (SCT) beaching has occurred on the east side of AEPN-E during 2020. Filter 
sand for Dyke 2 construction was taken out of the straight coarse tails (SCT) beach on the 
Southwest side of the pond.  

3.1.3 AEPS 

The AEPS facility is located west of the Aurora Settling Basin.  CT deposition in AEPS commenced 
in December 2014.  There are three lines which can transport CT to the AEPS deposit where it is 
deposited sub-aerially.  A fluid transfer system is in place in the southeast corner of AEPS to 
transfer RCW to the ASB.  SCT beaching has occurred on the south-west corner of AEPS during 
2020. An FFT transfer discharge was established in the south west corner for FFT from ASB which 
helps manage RCW inventories in ASB. Some CT was deposited off of the ramps in the first quarter 
of 2020. 
 
A map of tailings facilities at the Aurora North site as of the end of 2020 is shown in Figure 3-1.  
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Table 3-1 provides a summary of the function of each tailings deposit.  Table 3-2 shows the surface 
area for the fluid portion of each of the deposits. 
 
Table 3-1 Tailings Deposit Summary 

Facility Function Contents 

ASB 

- Plant recycle water source 
- Fluid storage 
- Solids storage 
- FFT source for CT plant 

- Recycle water 
- Coarse tailings sand 
- Flotation tailings 
- Fluid fine tailings 
- CT cyclone overflow 

AEPN-E 

- Fluid storage 
- Solids storage 
- Treated tailings deposit 
- Filter sand source 

- Composite tailings 
- Coarse tailings sand 
- Recycle water 
- Fluid fine tailings 

AEPN-W 
- Fort Hills Dump Foundation 
(tailings deposit closed out) 

- Coarse tailings solids 

AEPS 
- Fluid storage 
- Solids storage 
- Treated tailings deposit 

- Composite tailings 
- Coarse tailings sand 
- Flotation tailings 
- Fluid fine tailings 
- Recycle water 

 
Table 3-2 Tailings Deposit Size 

Facility 
Surface Area1  

(ha) 

ASB 463 

AEPN-E 258 

AEPS 547 

1 Surface area of fluid portion of pond 
 
A site-wide tailings line layout is shown in Figure 3-2.                     
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3.2 Tailings Storage Capacity 
 
Table 3-3 Deposit Storage Capacity 

Facility 
Available Capacity1  

(Mm3) 

ASB 2.0 

AEPN-E 2.7 

AEPS 42.9 

1. Available fluid storage capacity is based on fluid volumes projected to year end 
 

 

 

Figure 3-3 Aurora North Projected Storage Capacity 
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Figure 3-4 Aurora Settling Basin Fluid Storage 
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Figure 3-5 Aurora East Pit Fluid Storage 
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Figure 3-6 Aurora Center Pit North Fluid Storage 
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Figure 3-7 Aurora Settling Basin Fill and Capacity 
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Figure 3-8 Aurora East Pit Fill and Capacity 
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Figure 3-9 Aurora Center Pit North Fill and Capacity 
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3.3 Coarse Sand Production and Use 
 
Table 3-4 Coarse Sand Use – CT Beach Volume 
 

Location Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

AEPS Mm3 0.2 1.2 2.1 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 

Total Mm3 0.2 1.2 2.1 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 

 
Table 3-5 Coarse Sand Use – Cell Construction 
 

Location Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Total Mm3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 
Table 3-6 Coarse Sand Use – Beaching 
 

Location Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

AEPN-E Mm3 2.7 2.1 1.2 0.2 0.9 0.8 1.1 0.8 1.0 0.0 0.7 1.0 12.5 

ASB Mm3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AEPS Mm3 1.9 1.5 0.1 1.6 2.3 1.3 2.0 2.7 3.3 4.7 3.3 4.3 29.0 

Total Mm3 4.6 3.6 1.3 1.8 3.2 2.1 3.1 3.5 4.3 4.7 4.0 5.3 41.5 

 

3.4 Tailings Treatment 

3.4.1 Volumes 

The annual volume of fluid fine tailings treated and the corresponding volumes of treated tailings 
deposited is shown in Table 3-7.  The CT volume by deposit area is shown in Table 3-8. 
 
The FFT feed volume to the CT plant and CT slurry volume are measured using instrumentation.  The 
FFT feed to the CT plant is transferred at approximately 26-30% solids by weight.  The CT beach 
deposit volume is calculated assuming 75% solids by weight at 95% saturation. 
 
 
Table 3-7 Volumes of Treated Fluid Fine Tailings 

FFT Feed to CT Plant Mm³ 2.7 

CT Slurry Volume Mm³ 5.9 

CT Beach Deposit (AEPS) Mm³ 4.7 
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Table 3-8 CT Volume by Deposit 

AEPS Mm³ 4.7 

Total Mm³ 4.7 

 
A material balance, including water, bitumen, fines, and coarse sand for the tailings streams 
associated with CT is provided below. 
 
Table 3-9 CT Material Balance 
 

FFT to CT 

Bitumen Mt 0.1 

Water Mt 2.5 

Solids Mt 0.9 

Coarse (>44um) Mt 0.1 

Fines (<44um) Mt 0.9 

CT Slurry 

Bitumen Mt 0.1 

Water Mt 3.2 

Solids Mt 6.8 

Coarse (>44um) Mt 5.5 

Fines (<44um) Mt 1.3 

CT Beach 

Bitumen Mt 0.1 

Water Mt 2.1 

Solids Mt 6.8 

Coarse (>44um) Mt 5.5 

Fines (<44um) Mt 1.3 

CT Runoff 

Bitumen Mt 0.0 

Water Mt 1.1 

Solids Mt 0.0 

Coarse (>44um) Mt 0.0 

Fines (<44um) Mt 0.0 
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Table 3-10 Assumptions and Material Densities used in Calculations 
 

Densities 

Bitumen 1.01 t/m3 

Solids 2.65 t/m3 

Water 1.00 t/m3 

Composite Tailings 

CT Non-Segregating Deposit 100 % 

% Fines in FFT Sent to CT 92 % 

% Bitumen in FFT Sent to CT 3 % 

FFT In-Situ Cw 48.5 % 

FFT In-Situ Cv 26.2 % 

Saturation 

CT Deposit Saturation 95 % 

 

 

3.4.2 Performance and Improvements 

No significant changes were made to the CT process in 2020. In response to the crude oil market 
crisis and global COVID-19 pandemic, Syncrude decided to halt CT production in the second quarter 
of 2020 for the remainder of the year.  
 
Monthly histograms showing the variation in SFR for CT production are provided in Figure 3-12. 
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Figure 3-10 Aurora North Calculated CT Production SFR 
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4 Tailings Measurement  

4.1 Fluid Tailings 
 
As accepted by the AER (per the letter dated May 26, 2020), due to the COVID-19 pandemic and 
subsequent state of public health emergency, Syncrude made the challenging decision to cancel the 
third-party contractor tailings pond sampling and testing campaign in 2020. Volumes reported in 2020 
are based on a combination of measurement and modelling.  Mudline surfaces were measured in the 
fall of 2020 for each water capped tailings deposit to allow for an accurate measurement of the water 
volume on site. Aerial surveys were also completed in the fall of 2020 to account for changes in 
topography. No consolidation of FFT was assumed to have happened due to lack of measurements 
to compare to previous surveys. No additional RTR was assumed for CT deposits; the RTR volume 
reported is as measured in 2019. Hardbottom surfaces used to calculate the FFT volume were created 
using the 2019 measurement program as a starting point and modeled subsequent pouring similarly 
to how year-end volumes were reported in years past. 
 
The Aurora North site is operating at management level 1. The fluid volumes reported in Table 4-1 
show the projected year-end volumes. 
 
Table 4-1 Fluid Tailings Volumes 

Facility 
Measured FT Volume1 

(Mm3) 
Projected Year-End FT 

Volume2 (Mm3) 
RTR Volume3 

(Mm3) 

ASB N/A 86.0 N/A 

AEPN-E N/A 34.0 8.9 

AEPS N/A 23.8 0.7 

Total N/A 143.8 9.6 

1. Deposit sampling was not performed in 2020 
2. Estimated year-end FT volume including RTR volume 
3. Measured 2019 volumes based on RTR criteria of 65% solids by weight for CT 

 
The Aurora North site summary of all annual fluid tailings volumes, as per the accounting table in 
Directive 085 (Appendix 3) is provided in Table 4-2. The approved new and legacy profiles with the 
actual FT volumes and thresholds are provided in Figures 4-1 and 4-2. 
 
Syncrude requested cancellation of the Tailings Pond 2020 sampling and testing campaign due to 
COVID-19 and AER accepted the proposal on May 26th 2020. As a result, the estimated change in 
fluid tailings volume inventory as a result of consolidation is zero. Upon the completion of the 2021 
pond testing campaign fluid tailings consolidation will once again be evaluated and applied to the fluid 
tailings inventory.    
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Table 4-2 Accounting Table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year
Previous Year 

New FT 
Inventory

Previous Year 
Legacy FT 
Inventory

Fluid Tailings 
Inventory1

Change in New 
FT Inventory

Change in 
Legacy FT 
Inventory

New FT 
Inventory

Legacy FT 
Inventory

Approved 
Profile New FT 

Inventory

Approved 
Profile Legacy 
FT Inventory

New FT Rolling 
Profile 

Deviation % 
Difference

Legacy FT 
Rolling Profile 
Deviation % 
Difference

2014 ----- ----- 113.0 ----- ----- ----- 113.0 ----- ----- ----- -----
2015 ----- 113.0 115.5 13.4 -10.9 13.4 102.1 20.0 108.0 -33% -5%
2016 13.4 102.1 120.8 17.0 -11.8 30.5 90.3 59.0 107.0 -41% -11%
2017 30.5 90.3 123.6 4.1 -1.2 34.5 89.1 70.0 96.0 -44% -9%
2018 34.5 89.1 125.2 2.5 -0.9 37.0 88.2 61.0 95.0 -43% -9%
2019 37.0 88.2 127.4 7.2 -5.0 44.2 83.1 72.0 94.0 -42% -10%
2020 44.2 83.1 134.2 6.8 0.0 51.1 83.1 66.0 93.0 -40% -9%

All volumes are in millions of cubic metres

1 - Non-RTR Fluid Tailings
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Figure 4-1 Aurora North Approved New Fluid Tailings Volume Profile 
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Figure 4-2 Aurora North Approved Legacy Fluid Tailings Volume Profile 
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4.2 Ready to Reclaim Fluid Tailings 
 
The approved RTR criteria for Aurora North is shown in Table 4-3.  
 
Table 4-3 Aurora North RTR Criteria 

Deposit Subobjective RTR Criteria 

Composite 
Tailings (CT) 
Deposits 

Subobjective 1 

65 per cent solids by weight within 1 year of tailings placement, 
based upon deposit sampling 

75 per cent solids by weight within 1 year after sand capping of 
deposit, based upon deposit sampling 

Subobjective 2 
Groundwater is monitored as required by Environmental 
Protection and Enhancement Act (EPEA) Approval No. 26-02-
00, as amended or renewed 

 
 
The measured properties of the CT within AEPN-E and AEPS were assessed in 2019 with respect 
to the Subobjective 1 RTR criteria of 65% solids by weight. The 2019 RTR volumes are provided 
in Table 4-1 and are shown graphically for the AEPN-E deposit in Figure 4-10 and AEPS in Figure 
4-19.  
 
The fluid tailings meet Subobjective 2; groundwater has been monitored as required by 
Environmental Protection and Enhancement Act (EPEA) Approval No. 26-03, as amended. 
Groundwater monitoring data is provided in Section 8.2.  
 
Syncrude is not proposing any changes to the RTR indicators or criteria at this time. The AEP 
deposit is in the “Tailings Placement” phase, consistent with the deposit milestones in Appendix D 
of Aurora North OSCA Approval 10781P. 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
Syncrude Canada Ltd. Aurora North Annual Tailings Management Report 37 

4.3 Water Volumes and Quality 
 
Table 4-4 Recycle Water Inventory by Facility  

Facility 
Beginning of 

reporting period 1 
(Mm3) 

As Measured 2 
(Mm3) 

Projected Year-End 
Volume3 (Mm3) 

ASB 32.2 N/A 27.4 

AEPN-E 8.6 N/A 3.8 

AEPS 36.1 N/A 61.9 

Total 76.9 N/A 93.1 

1. Water volumes at end of 2019 projected from 2019 deposit sampling 
2. Deposit sampling was not performed in 2020 
3. Water volumes at end of 2020 projected from 2019 deposit sampling 

 
An integral part of Syncrude’s water management is assessing on-site water quality via the 
collection of recycle water samples from in-pit and out-of-pit tailings structures. In addition, the 
pore water present in the fluid fine tails (FFT) is also sampled and characterized. Samples are 
submitted to Syncrude’s Research Laboratory and external accredited laboratories for analysis 
of organic and inorganic constituents. Because the tailings structures are hydraulically 
integrated (i.e. the outflow of one pond is an inflow to another, etc.) differences in the water 
quality between the ponds is, in general, not significant. Syncrude requested cancellation of 
the Tailings Pond 2020 sampling and testing campaign due to COVID-19 and AER accepted 
the proposal on May 26th 2020.  In 2019, samples were strategically collected and results of 
the annual tailings water sampling program are provided in appendix C. 
 

4.4 Data Adequacy 
 
Syncrude expects that the data is adequate to satisfy the conditions of Directive 085 and OSCA 
Commercial Scheme Approval No. 10781P. 
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4.5 Deposit Sampling 
 
Cross-sections are illustrated in Figures 4-3 to 4-23 for the following deposits and parameters: 
 

 ASB: 

- 2020 Aerial 

- Zone Interfaces 

- % Solids 

 
 AEPN-E: 

- 2020 Aerial 

- Zone Interfaces 

- SFR 

- % Solids 

- RTR Material 

- % Clay* 

- Consolidation 

- Effective Stress 

- Pore Pressure 

 
 AEPS: 

- 2020 Aerial 

- Zone Interfaces 

- SFR 

- % Solids 

- RTR Material 

- % Clay* 

- Consolidation 

- Effective Stress 

- Pore Pressure 

 
Zone interface sections have been updated to reflect the 2020 aerial and sonar data. All other 
sections are representative of 2019 conditions and will be updated in subsequent reports. 
 
* % Clay defined as percent passing 2µm 
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4.5.1 ASB  
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FIGURE 4-5
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4.5.2 AEPN-E 
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