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TAILINGS 

SIR2 Follow Up Questions 1(a)(ii) and (a)(iii): 

The AER expects Syncrude to provide further justification to demonstrate that the 

TMP will meet or achieve better than the desired outcomes for the following 

profile aspects:  

 the duration of the new fluid tailings profile Phase 1’s increase, which is 

currently projected from 2015 to 2025 and then continues increasing at a lower 

rate from 2025 to 2036  

 the end of mine life target that is currently projected as 206 Mm3, exceeding 

the expected five years or less fluid tailings volume accumulation 

The objective of the Tailings Management Framework (TMF) is stated as follows: “… to 

minimize fluid tailings accumulation by ensuring that they are treated and reclaimed 

progressively during the life of a project and all fluid tailings associated with a project are ready 

to reclaim within 10 years of end of mine life. The objective will be achieved while balancing 

environmental, social and economic needs.” Syncrude notes that the updated tailings 

management plan for the Mildred Lake site meets the objective of the TMF as stated. 

Syncrude notes that the fluid tailings inventory included in the TMP follows the overarching 

guideline with regards to new tailings profile per Section 5.2.1 of the TMF. The new fluid tailings 

inventory grows, stabilizes and declines, to meet the objective of having all fluid tailings in a 

ready-to-reclaim state within 10 years after the end of mine life. Further to this, the AER 

requests additional justification specific to the duration of the new tailings growth phase 

(Phase 1) as well as continued low rate increase in new fluid tailings volumes in Phase 2 prior to 

the decline to meet end of mine life timelines.  

Per TMF guidance, all plans must be based on the most advanced and demonstrated 

technologies. As such, the Mildred Lake TMP relies on the three most advanced fines 

management technologies suitable to the Mildred Lake site: Composite Tailings (CT), fluid fine 

tailings (FFT) Centrifugation, and water-capped FFT. As CT and FFT Centrifugation 

technologies are currently in use through operating commercial-scale facilities at the Mildred 

Lake site, the new tailings profile is constrained by existing plant capacities and tailings storage 

availability. As a result, the new tailings profile presents deviations from the TMF guidelines with 

regards to Phases 1 and 2 per Section 5.2.1 of the TMF.  

Syncrude’s tailings management philosophy prioritizes in-pit storage for treated fine tailings 

deposits and maximizes the use of available storage capacity in end-pit-lakes.  

A commercial-scale FFT Centrifuge Plant has been in operation since 2015 at the Mildred Lake 

site. The Centrifuge Plant is designed to produce an annual volume of 9.3 Mm3 cake at a 

nominal 55% solids by weight. Syncrude’s tailings plan includes continued operation of the 

Centrifuge Plant at design rates to support the tailings management plan. 
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The production of CT is dictated by sand availability, with annual sand allocation priorities based 

on geotechnical requirements, sand capping for reclamation and fluid tailings management. CT 

is produced at a nominal sand-to-fines ratio (SFR) of 4:1. In the current plan, CT production 

varies from 1.1 Mm3 to as much as 17.8 Mm3 annually, prioritized as described above. 

Net of fluid tailings volume management using CT and FFT Centrifugation technologies as 

described, Syncrude confirms that the combined storage capacity of the existing Base Mine 

Lake and the future North Mine Lake is sufficient to contain the requisite volume of fluid tailings 

in a water-capped deposit to meet the timelines required by the TMF.  

The tailings placement priorities coupled with CT and FFT Centrifuging plant capacities yield the 

fluid tailings profiles included in Volume 5, Supplemental Information Request 2, Addendum 1, 

page 234, Figure SIR1 OSCA 8-2 (Rev1) and Figure SIR1 OSCA 8-3 (Rev1). The new tailings 

profile includes an end of mine (EOM) life target of 206 Mm3, which represents 6.8 years of fluid 

tailings accumulation. Syncrude notes that although the EOM fluid tailings volume exceeds the 

five-year guideline as stated in the TMF, it remains well within the 10-year timeline to manage 

fluid tailings to a ready-to-reclaim state after the end of mine life. 

The proposed tailings management plan demonstrates progressive treatment of fluid tailings 

throughout the life of the project and minimizes total disturbance footprint for the Mildred Lake 

operation. Syncrude is confident that the deviations do not pose significant risk of challenges to 

achieving safe, stable, and sustainable reclamation outcomes in the timeframes required by the 

TMF. 
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SIR2 Follow Up Questions 1(a)(ii); 6(a)(ii), (iii), (iv); and 12(b) 

The AER expects Syncrude to 

 justify its ability to implement the plan, 

 address how implementation timing affects the validity of the plan, and 

 assess its ability to accelerate or expand treatment pace or capacity. 

The Mildred Lake TMP relies on the three most advanced fines management technologies 

suitable to the Mildred Lake site: Composite Tailings (CT), fluid fine tailings (FFT) 

Centrifugation, and water-capped FFT. Syncrude is confident in its ability to implement the plan 

for the following reasons: 

 The Mildred Lake TMP is reliant on existing CT and FFT Centrifuge plants. Syncrude 

has successfully operated the CT Plant since 2000 and has commissioned the FFT 

Centrifuge Plant in 2015. 

 Syncrude is committed to the successful implementation of water-capping technology, 

with significant investment in research and development toward water-capping since 

1989. 

 Syncrude continues to invest in an extensive tailings research program through which a 

number of alternate technologies have been progressed to the piloting stage. As a 

result, fines management technologies such as Accelerated Dewatering or Co-mix are 

available to implement, if required.  

 And finally, Syncrude is well positioned to implement contingency measures to manage 

deviations in fluid tailings profiles, if required. Syncrude has demonstrated the ability to 

implement large-scale pilot projects within a short timeframe, such as the FFT 

Centrifuging Commercial Demonstration which operated from 2012 to 2015. Projects of 

comparable scale would be considered to manage shortfalls, if required. 

Syncrude is committed to responsible tailings management. To this end, contingency planning 

is carried out at the conceptual level to ensure acceptable closure outcomes are achieved. 

Syncrude’s Base Mine Lake (BML) demonstration has been underway since 2012; it is expected 

that the acceptability of the technology will be well understood by 2023. After 2023, there are 

still 13 years of mining remaining at the Mildred Lake site at projected mining rates, allowing 

sufficient time to implement mitigation measures and/or alternate technologies as described in 

Volume 5, Supplemental Information Request 2, Addendum 1, pages 255-257. Per Volume 1, 

Section 2.5, page 2-15, Syncrude also states that: “Additional centrifuging capacity is 

contemplated in 2027 to increase annual cake production to 14.5 Mm3.” However, given the 

significant investment in tailings research and development at Syncrude and through Canada’s 

Oil Sand Innovation Alliance (COSIA), it would be premature to make alternate technology 

decisions at this time. Syncrude is confident that targets and timelines as defined in the Mildred 

Lake TMP are achievable; implementation timing for the proposed plan and mitigation measures 

based on a technology assessment milestone of 2023 do not affect the validity of the plan. 
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With regards to accelerating or expanding treatment pace or capacity, Syncrude’s position is 

that the proposed plan and decision milestones for implementation of contingency measures are 

reasonable. Syncrude notes that a significant step change in fluid tailings management has 

already been achieved through the implementation of FFT Centrifuging at a commercial scale to 

meet fines capture expectations per the superseded AER Directive 074. The FFT Centrifuge 

Plant, a $1.6 billion investment in tailings management, was just commissioned in 2015. Given 

the recent implementation of FFT Centrifuging, Syncrude’s position is that it would be premature 

to select and implement additional fines management capacity. Syncrude submits that several 

years of operation of the FFT Centrifuge Plant and associated cake deposit are required to 

inform future tailings technology decisions.  
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SIR2 Follow Up Question 2(b)(ii) 

The AER expects Syncrude to 

 provide the assessment of the resulting risk impacts anticipated due to the 

change in duration of SWSS use, verifying the no additional risk mitigation 

measures are required; and 

 provide the decision milestones for implementing the increased duration and 

size of SWSS as a potential future contingency for fluid storage. 

An Environmental Impact Assessment (EIA) was submitted as a component of the SWSS 

Conversion Project application in 2008.  

For conservatism, impacts of the SWSS Conversion Project were assessed by running the 

operational cases to the year 2030. It was also assumed that the SWSS facility was maintained 

at full capacity with FFT at an elevation of 394 m above sea level (masl) and water surface at an 

elevation of 397 masl through the operating phase. Final EIA ratings for the SWSS Conversion 

Project are summarized in Table SIR2 Follow-up Tailings Management Addendum 1.  

Table SIR2 Follow-up Tailings Management Addendum 1: Syncrude SWSS Conversion 

Project – Summary of Impacts 

Environmental 
Component 

Direction 
Geographical 

Extent 
Magnitude Duration Confidence Reversibility 

Final 
Impact 
Rating 

Air Quality Negative Local Low Short-term Moderate Reversible Low 

Noise Neutral Local Low n/a Good Reversible Low 

Hydrogeology Negative Local Low Long-term Good Irreversible Low 

Hydrology Positive Local Moderate Long-term Moderate-
Good 

n/a Low 

Surface Water 
Quality 

Neutral Local Low Long-term Good n/a Low 

Fisheries & 
Aquatic 
Resources 

Neutral Local Low Short-term Moderate Reversible Low 

Soils, Terrain & 
Surficial Geology 

Neutral-
Negative 

Local Low Short-Long-
term 

Moderate-
Good 

Reversible Low 

Vegetation Neutral Local Low Short-term Good Reversible Low 

Wildlife Neutral-
Negative 

Local-Regional Low Mid-term Good Reversible Low 

Biodiversity Neutral Local Low Short-term Good Reversible Low 

Land and 
Resource Use 

Neutral Local Low Short-term Good Reversible Low 

Traditional 
Knowledge & 
Traditional Land 
Use 

Neutral Local Low Short-term Good Reversible Low 

Historical 
Resources 

Neutral Local Low n/a Good n/a Low 

Socio-Economics Negative-
Positive 

Regional Low Short-term Good n/a Low 
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Syncrude has also provided the 2010 Groundwater Monitoring Program and the 2012 

Groundwater Model Update, provided to Alberta Environment per EPEA approval condition for 

the Southwest Sand Storage Conversion Project; these documents are included in Volume 6, 

Appendices B and C, respectively.  

Syncrude trusts that the results of the 2008 EIA, the updated model, and the comprehensive 

monitoring plan in place for the SWSS facility provide adequate risk assessment information 

with regards to the change in duration for the use of the SWSS facility. As the design of the 

SWSS facility has not changed since the approval of the SWSS Conversion Project, Syncrude 

confirms that no additional risk mitigation measures are required to support the extension in 

use. 

Finally, with regards to decision milestones related to the use of SWSS as contingency fluid 

storage, Syncrude notes that utilizing the SWSS facility is only one of the possible mitigation or 

contingency that would be considered as described in Volume 5, Supplemental Information 

Request 2, Addendum 1, pages 245-246. Decision milestones for potential fluid storage 

shortfalls are directly dependent on undefined timelines related to policy direction on water 

return for oil sands mining operations per Section 6.6 of the TMF. Without a clear understanding 

of water return timelines, decisions regarding mitigations or contingencies to fluid storage 

shortfalls may be required as early as 2021. 
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SIR2 Follow Up Questions 3(a), 8(b) and (c), 9(a)(ii) and (iii) 

The AER expects Syncrude to assess  

 the risks with each proposed placement location for froth treatment tailings 

and target ecosite, and 

 the mitigation approaches to risks from froth treatment tailings, and the 

portion of it mixed with other fluid tailings and transferred beyond MLSB (e.g., 

to MLX-West) to closure. 

The AER expects Syncrude to provide a description of the assessed placement 

options for froth treatment tailings and the portion of it mixed with other fluid 

tailings and transferred beyond MLSB and: 

 the nature, magnitude, and duration of environmental and reclamation risks for 

the each proposed placement location’s target ecosite, and 

 the assessed deposit design features to mitigate risks associated with 

deposition, treatment and water recovered due to froth treatment tailings and 

the portion of it mixed with other fluid tailings. 

The AER noted that the risk associated with the connection between MLSB and 

MLX-West is not well understood. To aid in understanding the risk, the AER 

expects Syncrude to provide decision milestones that support the implementation 

of the contingency/mitigation plans for alternatives to the extended use of MLSB 

and MLX-West for froth treatment tailings placement and reclamation closure. 

Syncrude acknowledges that long-term environmental risks associated with froth treatment 

tailings are not well understood. This has not been identified as a sensitivity in the past as froth 

treatment tailings have been consistently placed into MLSB, in a water-saturated anoxic 

environment, which minimizes oxidation and potential acid generation.  

A preliminary assessment indicates that further research is required to fully evaluate the risks 

associated with the placement of froth treatment tailings in an environment where they are 

exposed to oxygen. In response to preliminary assessment findings, Syncrude is initiating a 

comprehensive research program on froth treatment tailings to inform operational decision-

making and closure planning. 

Syncrude is also an active participant in the Froth Treatment Tailings Assessment Working 

Group recently initiated through COSIA. The primary goal of the Working Group is to accelerate 

mineable oilsands’ environmental performance improvement through collaboration and 

knowledge sharing on measurement and management of environmental effects associated with 

the constituents of potential concern of the froth treatment tailings stream. The Working Group 

will provide a platform to exchange technical information for assessment of medium to long-term 

performance of froth treatment tailings deposits, specifically with respect to bio-geochemical 

degradation of residual light hydrocarbons, acid rock drainage precursors, and naturally 

occurring radiation material.  
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A secondary goal of the Working Group is to combine and refine industry current knowledge on 

froth treatment tailings and deposit behaviour, to provide a baseline environmental performance 

assessment. The baseline information will be used to identify knowledge gaps, and minimize 

duplication of efforts to close the gaps.  

The first step in both the Syncrude and COSIA research programs includes and extensive 

sampling program to be carried out in 2017. Syncrude will apply findings to tailings and closure 

plans, where appropriate. 
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SIR2 Follow Up Questions 4(a) – (c), 5 (a) and (b)(i) and (ii), 8(b) and 8(c), and 12(b) 

The AER expects Syncrude to provide additional justification for its proposed RTR 

criteria, including: 

 Further discussion of the proposed design features (including capping 

strategies) to be used to ensure treated tailings deposits can achieve 

reclamation outcomes 

 Supporting evidence that the landform design during capping is able to 

mitigate the potential risks of tailings substrate to the final reclamation and 

closure eco-sites 

 The proposed RTR measures and criteria for the capping stage to verify that 

the treated tailings within the deposit (and the capping function) are achieving 

the predicted progress from initial placement to achieving the criteria targeted 

to achieve reclamation ecosites, or that the design feature is achieving the 

predicted risk mitigation capabilities, including: 

o the explanation for the relationship of the proposed measure and criteria to 

properties for subobjective 1 and 2 (such as settlement, or chemical 

exposure) of the deposit that can impact reclamation outcomes 

o the rationale for the relationship of the proposed measures and criteria to 

impacts to significantly different alternative ecosite types 

o the predicted trajectory and timeframe for the criteria. 

Syncrude’s landform designs consider surface drainage and groundwater seepage to allocate 

water that will provide adequate moisture conditions for vegetation and be of a quality for 

release to the natural environment. Berms, hummocks and swales shape surface water flow 

from uplands (hills) to lowlands (valleys) to End Pit Lakes (EPLs), via a drainage network of 

slopes, vegetated swales/waterways, and alluvial channels. Berms and hummocks also 

establish the water table below the vegetation root zone and promote flushing of salts though 

the drainage system. EPLs, in conjunction with surrounding and upstream valleys, provide flood 

attenuation and bioremediation of the surface and groundwater prior to release to a natural 

receiving body. 

Syncrude has developed sand capping over tailings as one of the methods to construct 

landforms for reclamation and closure. In addition to providing a trafficable surface for 

reclamation soil placement, the sand cap also provides a suitable free-draining soil that will 

support forest vegetation. Syncrude research determined that topographic relief designed into 

the sand cap, in the form of berms and hummocks, allows for lateral drainage of the sand cap to 

prevent salinization of the reclamation material and rooting plants. Also, the introduction of fresh 

water through precipitation and infiltration into the reclamation coversoil and subsoil provides 

the moisture required to support forest vegetation. It is expected that, over time, percolation 

water from the surface reclamation soil cover will provide fresh water to the underlying water 

table and reduce salt concentrations. Figure SIR2 Follow-up Tailings Management Addendum 1 

illustrates the berm/hummock concept. 
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Figure SIR2 Follow-up Tailings Management Addendum 1: Schematic Water 
Balance of Sand Capped CT Areas 

 

CT settlement is typically fully realized prior to or during sand capping and can therefore be 

constructed to near final topography with some supplemental thickness to account for the small 

settlements expected. Areas of potential larger settlement are identified by locating lower 

density zones from deposit surveys; expected settlement of CT deposits is well understood and 

predictabe. Additional sand is placed in areas where larger settlement is expected to occur. The 

concept is that supplemental sand cap thickness will be equivalent to the total amount of 

expected settlement. Localized settlement may occur and may create opportunistic wetlands; 

these are generally welcome in the closure landscape.  

Cake settlement modelling predicts longer period required to realize total deposit settlement. 

For that reason, cake deposit capping is designed to ensure an acceptable closure outcome as 

the deposit achieves final settlement. The NMSP cake deposit is scheduled to be completed 

and capped using petroleum coke shortly after placement, and well within the operating life of 

the mine. Learnings from the NMSP cake deposit with regards to design and planning will be 

applied to future cake deposits.  

In practice, the changes in the deposit and correlation between material properties can be 

evaluated by comparing data plots for common measurement locations over time. Figures SIR2 

Follow-up Tailings Management Addendum 2 to 4 show data obtained from cone penetration 
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tests and sampling in 2011 and 2014 at three common measurement locations in the SWIP Jr. 

deposit. Areas with high passive gamma readings indicate high fines, low SFR material. 

In 2011, 1.98 Mm3 of CT (SFR 1- 10) was below 10 kPa undrained shear strength in the SWIP 

Jr. deposit. The volume of transition tailings (high fines CT, SFR 1-3) measured in the deposit 

was 0.68 Mm3 in 2011 (average 69% solids) and 1.26 Mm3 (average 78% solids) in 2014. By 

2014, all of the CT material exceeded 10 kPa strength. Syncrude has demonstrated that the 

SWIP Jr. deposit, containing layers of high and low SFR material can be sand-capped with 

hydraulic placement of coarse tailings (2011 to present day). It is expected that future CT 

deposits at the Mildred Lake site will perform similarly. 

Syncrude has observed the settlement of a capped CT deposit by monitoring areas of the EIP 

deposit. The 318 closure divide feature consists of a hydraulically placed sand cap which was 

constructed in 2007-2009. The area was monitored using cone penetration tests and sampling 

in 2013 and settlement surveys from 2009 to 2013. Reclamation soil was placed over the test 

area in 2015. The location of the test is shown in Figure SIR2 Follow-up Tailings Management 

Addendum 5 and material properties are shown in Figure SIR2 Follow-up Tailings Management 

Addendum 6. Learnings from observed CT behaviour at the EIP deposit are applied to 

modelling for future CT deposits. 

Figure SIR2 Follow-up Tailings Management Addendum 7 shows the average settlement (of the 

multiple measurement locations) of the EIP closure divide area over time. A cumulative 0.67 m 

total settlement was observed over four years. In 2013, the settlement is nearing completion as 

the deposit has reached near hydrostatic conditions.  

As the SWIP Jr. deposit is nearing completion, it provides another opportunity to observe the 

settlement and post-placement behaviour of a sand capped CT deposit. Where appropriate, 

learnings will be applied to future CT deposits. 

Before transitioning to reclamation activities, a trafficability test is performed in order to evaluate 

the performance of the sand cap.   
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Figure SIR2 Follow-up Tailings Management Addendum 2: CT Deposit 
Properties Location 1 
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Figure SIR2 Follow-up Tailings Management Addendum 3: CT Deposit 
Properties Location 2 
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Figure SIR2 Follow-up Tailings Management Addendum 4: CT Deposit 
Properties Location 3 
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Figure SIR2 Follow-up Tailings Management Addendum 5: Plan view of 
EIP Settlement Survey Locations 
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Figure SIR2 Follow-up Tailings Management Addendum 6: CT Material 
Properties Location 4 (2013) 
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Figure SIR2 Follow-up Tailings Management Addendum 7: Average 
Settlement of CT Deposit 
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The trafficability testing procedure begins by driving two tethered argos (ATVs) onto the deposit. 

After visually inspecting the ground surface and determining that it is safe to proceed to the next 

stage of the test, the extents of the first stage of the trafficability test are marked with survey 

stakes. 

Once it is deemed safe, a D4 dozer with a winch cable is used to traffic the beach. As the D4 

dozer is travelling on the beach, a geotechnical engineer walks alongside to observe the 

movement or deflection of the beach. A D7 dozer with a winch cable must be available in case 

the D4 dozer gets stuck. The D4 dozer travels to the safe limit of the staked area and then 

travels back to where it entered the beach. If it is deemed safe, a D7 dozer with a winch cable is 

then used to traffic the beach in the same way as the previous D4 dozer. The D7 dozer must 

stay within the boundary that was trafficked by the D4 dozer. A second D7 dozer is on standby 

in the event that the first D7 dozer is in need of assistance. Alternate dozer sizes can be used if 

approved by Syncrude. 

Based on the observations of the trafficability testing, Syncrude will make necessary 

recommendations on how to proceed with construction and determine if additional track packing 

is needed. A track packed area is allowed to drain for 1 to 2 days before reclamation activities 

(fill placement) commences. 

RTR is just the first step of many in the progression of a tailings deposits towards closure and 

certification. Figure SIR2 Follow-up Tailings Management Addendum 8 shows Syncrude’s 

expected steps from disturbance to certification. 
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Figure SIR2 Follow-up Tailings Management Addendum 8: Progression 
of Tailings Deposits 
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SIR2 Follow Up Questions 7(a)(i) – (iv) 

The AER expects Syncrude to provide additional information to test the sensitivity 

of the NMCL design and its contributing watershed under historic and a range of 

late 21st century climate change scenarios, including: 

 a description of the NMCL and its contributing watershed including watershed 

drainage area, lake surface area, lake depth and lake volume 

 a detailed description of the hydrologic model and assumptions 

 a description of the climate scenarios included in the analysis in terms of 

projected changes in seasonal temperature and precipitation 

 an analysis of NMCL seasonal water levels and outflows under historic and 

future climate conditions, and 

 a discussion of any implications of these results for the long-term 

sustainability of the NMCL water cap. 

The Mildred Lake Mine closure landscape is designed to drain towards both the Athabasca and 

the MacKay Rivers. The North Mine End Pit Lake (NM EPL) and contributing reclaimed areas 

including part of the plateau of W4 Dump (W4), North In-Pit Dump (NIP) and North Mine South 

Pond (NMSP) drain to the MacKay River from the east.  

Figure SIR2 Follow-up Tailings Management Addendum 9 illustrates the Mildred Lake closure 

landscape and drainage network design, including the NML and associated watershed. 

The objective of closure water modelling is to simulate both the groundwater and surface water 

flows on and through the closure landscape to understand the quantity of flow and quality of 

water at key locations. Groundwater recharge will enter the system at designed uplands (e.g., 

hummocks, overburden dump, and above ground tailings deposit plateaus) and discharge to 

designed lowlands within the leases. Wetlands are likely to form in local lowland areas within 

the post-closure landscape. 

A simplified mass loading approach was used to evaluate surface water quality for the 

conceptual closure drainage plan. This approach considers lake volumes, surface flow, 

interflow, and groundwater seepage. Water quality modelling was conducted for both leases 

using a spreadsheet model. The model was used to estimate the water quality of released water 

from the mine site based on source water chemistry and flow quantity outputs from the 

MODFLOW-NWT modelling. Temporal trends were analyzed to further understand how 

concentrations of chemical parameters change with time. 

The model did not account for complex physical, chemical, or biological processes such as 

aerobic degradation, sorption/desorption, oxidation/reduction, dissolution/precipitation, or 

flushing of deposits. Many of these processes are likely to reduce parameter concentrations 

over time. In addition, the model did not account for the influence of suspended sediment on 

water quality. 
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Figure SIR2 Follow-up Tailings Management Addendum 9: Mildred Lake 
ClosureTopography and Drainage Network Design 
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To evaluate the response of the closure water model to different climate scenarios, three 

synthetic data sets were created to represent average, dry and wet climate scenarios. Historical 

climate data from the Fort McMurray station, spanning 1944 to 2012 and potential evaporation, 

spanning 1953 to 2012, were analyzed to create the different climate scenarios. Precipitation 

and evapotranspiration time-series were created, each consisting of a 200-year length with 

monthly time steps and either average, dry, and wet climate periods. 

The NM EPL is shown in Figure SIR2 Follow-up Tailings Management Addendum 10 for model 

years 20 to 100. The EPL elevation for the three climate scenarios averages approximately 

302.5 masl. The three climate scenarios show similar results and variability within the 80 years 

of simulation. Surface water outflow through the outlet is highly variable throughout the 

simulation period, approximately 1.5x104 m3/d. Inflow from the groundwater system averages 

approximately 500 m3/d, indicating a net gaining lake, which is decreasing over time. 

Seasonally, the EPL reaches its maximum elevation in May, due to the increased contribution of 

streamflow/runoff. The reservoir elevation declines in July and August, as evapotranspiration 

becomes dominant, and stabilizes throughout the winter period. 

The results of the mass loading model for the NM EPLs is shown in Figure SIR2 Follow-up 

Tailings Management Addendum 11. Chemical species concentrations are shown over time, as 

well as a comparison between chloride concentrations over time of the average, dry and wet 

scenarios. The results of the mass loading model indicate the stabilization of chemical species 

concentrations over the 100-year transient model simulation. Generally, the differences between 

the climate scenarios are minor. 
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Figure SIR2 Follow-up Tailings Management Addendum 10: Mildred Lake Mine Integrated 
Groundwater – Surface Water Closure Modelling 
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Figure SIR2 Follow-up Tailings Management Addendum 11: Mildred Lake Mine Integrated 
Groundwater – Surface Water Closure Modelling 
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