Meadowbank Gold Project — 2018 Annual Report

Appendix 8

Meadowbank 2018 Water Management Report and Plan























































































































































\ MEADOWBANK GoLD MINE

2018 WATER MANAGEMENT PLAN
AGNICO EAGLE

MEADOWBANK

The flooding curves for the Vault area are presented in Figure 3.15. The final elevation of the
reflooding will be 139.9masl for Phaser and Vault Lake. At this point, the Vault dike will be
breached provided the water quality in the Vaul area meets CCME criteria and/or site specific
criteria for parameters not included in the CCME Guidelines. Refer to Table 3-11 for the yearly
cumulative volumes required to complete the flooding process. Refer to section 4 for the pit
water quality forecast model.

Phaser pit, BB Phaser Pit and Phaser Lake are planned to be flooded exclusively from their
watershed run off inflows until the target elevation of Wally is reached in 2027. Those inflows
will be used conjointly with the Vault ATP inflows to flood to the target elevation of the Vault
ATP area — 139.9masl (Wally Lake level). The reflooding of Vault and Phaser area with natural
inflow consists of approximatively 0.54Mm? yearly from freshet, precipitation, groundwater
inflow.
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Figure 3.15: Vault Area Pits Flooding
3.3 WATER MANAGEMENT STRUCTURES

As per the Water License 2AM-MEA1526, (Part E, Condition 10) Agnico will conduct weekly
inspections of all water management structures during periods of flow. This program
commenced in 2016 and was added to the weekly inspections already undertaken as per the
Freshet Action Plan (Appendix D) at water conveyance structures during flow periods. Records
of the inspections will be available for review by an Inspector upon request.
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2.2 Updates to the Water Balance

The initial Water Balance (WB) was deweloped in 2012. It has been updated on a yearly basis based on actual
water transfers conducted on site, field survwey of the different pond levels and on updates to the Life of Mine.
Table 2-1 summarizes the main differences between the WB from 2012 to 2018.

The WB 2018 integrates the extension of the Life of Mine (LOM) of Meadowbank Mine by construction and
operating the Whale Tail Pit, a satellite deposit located on the Amaruq property, and continuing mine operations
and milling at Meadowbank.

Table 2-1: Updates to the Water Balance

FORECAST
WB DATE END OF MAIN DIFFERENCES

DEPOSITION

Initial water balance model based on the WMP 2012.

February Tailings deposition started in the North Cell TSF until March 2015 and was then

2018 transferred to South Cell TSF until February 2018. Reclaim water was then transferred to
the pits. It was anticipated that there would be approximately 6 Mm?3 of non-contact water
already accumulated in each pit at that time.

2012

In this WB, the LOM included deposition of tailings in North and South Cell TSF in 2014
and 2015. Deposition in the North Cell TSF was planned to end on October 2015 and

continue in the South Cell TSF until September 2017.
September . o )
2017 Furthermore, it was anticipated that South Cell TSF Reclaim Water would be transferred

as of 2015 to the pits when there would be very little water in the pits. This was done
while tailings deposition in South Cell TSF was ongoing. Runoff water will then be allowed
to flow into the pit and mix with the South Cell Reclaim Water.

2013

In this WB, tailings were deposited in the North and South Cell TSF in 2014 and 2015.
Deposition in the South Cell TSF started on November 2014. Deposition in the North Cell
TSF was planned to end in September 2015 and continue in the South Cell TSF.

Based on the wlume of Reclaim Water in the North Cell TSF and South Cell TSF Ponds,
it was anticipated that South Cell Reclaim Water would be transferred to Portage Pit
starting August 2017. No Reclaim Water was to be transferred to Goose Pit.

September
2014 2017
Furthermore, the percentage of tailings water/ice entrapment was also updated in the
2014 Water Management Plan (WMP) to better reflect what was currently observed on
site.
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FORECAST
WB DATE END OF MAIN DIFFERENCES

DEPOSITION

The tailings deposition and water transfer schedule were extended until December 2021.
Tailings will be deposited in the North Cell and South TSF. The additional tailings come
from the continuation of the milling of ore produced from the Whale Tail pit at the Amaruq

site.
December . . . .
2018 2021 The actual wolumes of water transfers and tailings deposited in 2018 were entered into
the model.

In 2018, no Reclaim Water was transferred from Central Dike Downstream Pond or South
Cell TSF to Goose Pit. In the Vault area, there was no discharge to Wally Lake as well.

2.3  North and South Cell TSF Reclaim Ponds (ST-21)

2.3.1 Measured vs Forecasted Concentrations

A review of the chemical analysis for water samples collected in the North Cell (now transferred to the South Cell)
and South Cell TSF Reclaim Ponds (station ST-21) was undertaken by SLI in order to identify contaminants that
were above discharge criteria as stipulated in the MMER, CCME and the Water License, Part F.

It is understood that the MMER, CCME and Water License criteria apply to mining effluents discharged to the
environment and are as such not applicable to the TSF Reclaim Ponds since no effluent is discharged from this
area to the environment. Howewer, the MMER, CCME and Water License criteria are used as a guide to identify
potential parameters that may become a problem should they be discharged to the pit as part of reflooding and
then the environment (once dike are breached) without treatment.

It should be noted that the parameters of concern were only determined based on the chemical analyses provided
by Agnico and summarized in Appendix A.

The parameters of concern identified in last year's water quality forecasting reports that may represent a potential
long-term contamination risk following closure are the following:

e Total Aluminum e Total Arsenic e Total Cadmium e Total Chromium
e Total Copper e Total Iron e Total Nickel e Total Selenium
e Fluoride e Total ammonia

Furthermore, the water quality review from past reports also identified the following parameters in the Reclaim
Water that should be monitored since they could represent a potential long-term contamination risk:

e Cyanide (total) e Chloride e Nitrate

Table 2-2 presents the MMER, Water License (Nunawt Water Board License, 2015) discharge criteria and CCME
discharge guidelines for the parameters of concern identified in 2018 that may represent a potential contamination
risk in the Portage Area when filling Portage and Goose Pits after the mining sequence is complete. For the

Mining & Metallurgy
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purpose of the water quality forecast report, the British of Columbia guideline for sulfate for the protection of aquatic

life was used as a benchmark for reference only.

through review of the final closure plan by regulatory agencies.

Howewer final site-specific closure limits will be developed

Figure 2-1 presents the concentration of these parameters measured in the North and South Cell TSF Reclaim
Ponds from 2013 to 2018. Also shown in this figure are the forecasted concentrations from the Water Quality
Forecasting Update based on the 2017 Water Management Plan (SLI 2018).
concentration values are shown in the figures in this year's report since the discharge criteria and CCME water
quality guidelines are based on total concentration measurements.

For the metal parameters, total

Table 2-2: Discharge Criteriaand CCME Guidelines for the Parameters Evaluated

PARAMETER

DISCHARGE CRITERIA & WATER QUALITY GUIDELINES

MMER @

Water License @
(Part F)

CCME ® (guideline date)

Cyanide (CN) 1.00 mg/L (as total CN) 0.5 mg/L (as total CN) 5 uglL ((16‘583;56 CN)
Aluminum (Al) no criteria 1.5 mg/L 10?153%-(8)
Arsenic (As) 0.5 mg/L 0.3 mg/L ?138/75
10
Cadmium (Cd) no criteria 0.002 mg/L 0. O?ZSE/A,L) o
Chromium (Cr) no criteria no criteria 1(;‘8{9'%(;)
Copper (Cu) 0.30 mg/L 0.1 mg/L Z(ESQ;(;)
Iron (Fe) no criteria no criteria O(ign;;g;L
Nickel (Ni) 0.025 mg/L 0.5 mg/L 0.02?138%/;_ (10)
Selenium (Se) no criteria no criteria L g/
(1987)
Total Ammonia (NHs) no criteria 16 mg N/L 1'83(;;%1'\)'/“5)
Nitrate (NOs) no criteria 20 mg N/L 2'94(;)22“)‘/ LO
6
Chloride (Cl) no criteria 1,000 mg/L 12(()281191/)!-( )
Fluoride (F) no criteria no criteria (20%)22)
Sulfate (SO4) no criteria no criteria 128(11)
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Figure 2-1: Concentration in the North and South Cell TSF Reclaim Ponds
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Figure 2-1: (continued) Concentration in the North and South Cell TSF Reclaim Ponds
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Figure 2-1: (continued) Concentration in the North and South Cell TSF Reclaim Ponds
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4.0 Water Quality ForecastResults

4.1 Results

The results of the mass balance model around the North and South Cell TSF Reclaim Ponds, Portage Pit and
Goose Pit are presented in the Figure 4-2 to Figure 4-16, for the parameters of concern that were identified in last
year's model, and new ones detected in this year's forecast, specifically:

e Aluminum e Arsenic e Cadmium e Chromium o Copper
e Iron e Mercury(new) e Nickel e Lead (New) e Selenium
e Fluoride e Total ammonia

The following parameters are also presented in the figures since they were identified as elements that could
represent a potential long-term contamination risk:

e Cyanide (total) e Chloride e Nitrate
Sulfate and total dissolved solids are also presented in order to present the forecasted changes in these

parameters over time.

The graphs show the forecasted monthly concentrations of the parameters from 2014 to end of 2029. Breaching is
assumed to occur in 2030. A total of two (2) graphs are presented per parameter: the first shows the forecasted
concentration in the North and South Cells TSF Reclaim Ponds and the second shows the forecasted
concentration in the Portage and Goose Pits, assuming that the water is pumped without treatment.

The Water License and Canadian Council of Ministers of the Environment (CCME) limits (refer to Table 2-1) were
also included in the figures, where applicable. For items with no CCME guideline, Agnico will meet site specific
criteria (or background within the range of natural variability) developed through review of the final closure plan by
regulatory agencies.

Again, it is important to remember that the results presented in the figures in section 4 of this report are based on
the input parameters presented in section 3. It is also important to note that the results from this model assume that
no the treatment of Reclaim Pond effluent is undertaken and provide only a forecast of the concentrations of the
selected parameters. These results must be reviewed while keeping in mind the assumptions and limitations
described in sections 3.2 and 3.3.

4.2 Discussions

4.2.1 KeyDates

The mass balance model presented in this Technical Note is based on the WB 2018. The following key dates are
important to keep in mind while reviewing the forecasted concentration data presented in Figure 4-2 to Figure 4-16:

> Nowvember 2014: The former Attenuation Pond becomes the South Cell and TSF Reclaim Pond.
May 2015: Start of natural re-flooding of Goose Pit with surface runoff water only.
September 2015: Transfer of 50,431 m3 of Central Dike Downstream Pond water to Goose Pit.

October 2015: End of deposition in the North Cell TSF.

vV V V V

July 2017: Allow runoff water and ground water to accumulate in the Portage Pit A or Pit E.

Mining & Metallurgy
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> August to October 2017: Approximately 332,177 m3 of pond water is transferred from Central Dike
Downstream Pond to Goose Pit.

> August to October 2018: Deposition in North and South Cell TSF.

> May 2019: Deposition resumes in North Cell TSF.

> June 2019: End of deposition of tailings from Portage/Vault pits.

> July 2019: Start of deposition of tailings from Whale Tail pit.

> June 2019 to September 2026: Pumping water from Third Portage Lake to Portage Pit every
summer.

> June 2020: End of deposition in the North Cell TSF.

> September 2020: North Cell TSF Reclaim Pond is completely empty. The pond is maintained empty
in the subsequent years by transferring the accumulated runoff water to the South Cell TSF Reclaim
Pond.

> June 2021: Start of water transfer from South Cell TSF Reclaim Pond to Portage Pit.

> December 2021: End of deposition in the South Cell TSF.

> Asof January 2022: Allow East Dike Seepage to accumulate in the Portage Pit.

> April 2022: South Cell TSF Reclaim Pond is completely empty. The pond is maintained empty in the
subsequent years by transferring the accumulated runoff water to Portage Pit.

> June to August 2026: Pumping water from Third Portage Lake to Goose Pit.

Summer 2026: Water level in Portage Pitis higher than 130 masl. Portage and Goose pits are now
hydraulically linked.

4.2.2 \Volumes Transferred

Based on the WB 2018, the Reclaim Water from South Cell will be transferred to Portage Pit in June 2021,
September 2021 and April 2022 (323,000, 316,200 and 18,492 m?3 respectively), for a total of approximately
657,716 m3. The Reclaim Water originates mainly from the Mill Effluent. After, runoff accumulating in the North
and South Cells will be transferred to Portage Pit until closure (2029). A total runoff volume from 2021 to 2029 of
about 4,391,026 m3 of water will be transferred from the North and South Cell TSF to Portage Pit.

Furthermore, in September 2015, some Central Dike Downstream Pond water was transferred to Goose Pit
(approx. 50,431 m3) as part of the water management approach to perform a steady state seepage analysis.
Another 332,177 m3 of pond water was transferred to Goose Pit between August and October 2017 to follow the
Central Dike action plan to reduce the wolume of water in the South Cell. Based on the WB 2018, approximately
454,333 m? of Central Dike Downstream Pond could be transferred to Goose Pit in 2019. Thus, the total wolume of
pond water transferred to Goose Pit from Central Dike Downstream Pond is approximately 836,941 m3.

Almost 85.8% of the South Cell TSF Reclaim and runoff water are transferred to Portage Pit. Note that for Goose
Pit, the wolume shown considers a water level at 130 masl and the wlume for Portage Pit takes into account the
Goose Pit wlume between elevations 130 to 133.6 masl.

Figure 4.1 summarizes the wlume of water transferred from South Cell TSF to Portage and Goose Pit.

Mining & Metallurgy
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Figure 4-1: Summary of Water Transfer from South Cell TSFto Portage and Goose Pits

TOTAL RECLAIM AND SURFACE
RUNOFF WATER FROM SOUTH CELL

TSF POND
5,885,683 m3
TO PORTAGE PIT TOTAL GOOSE PIT
5,048,742 m3 836,941 m?
(85.8%) (14.2%)
(from Central Dike D/S
Pond)

GOOSE PIT
TOTAL VOLUME
8,187,373 m?

PORTAGE PIT
TOTAL VOLUME
38,075,528 m3

(11.5% of volume from (10% of volume from
South Cell TSF Pond) South Cell TSF Pond)

4.2.3 Forecasted Concentrations in the North and South Cell TSF Reclaim Pond

The forecasted concentrations in the North and South Cell TSF Reclaim Pond are presented in Figure 4-2 to Figure

4-16.

Based on the model for forecasting concentrations in the North and South Cell TSF Reclaim Pond, the following
notes and observations can be made:

For the metal parameters, the fluctuations observed from 2014 to 2022 are primarily due to seasonal
variability (runoff from nearby areas, snow and ice melt, temperature, etc.). Furthermore, the
forecasted concentrations are generally more conservative than the field measurements.

Natural degradation of cyanide during summer plays a significant role in reducing the measured
concentration of total cyanide in the TSF Reclaim Ponds and it is taken into account in the forecasting
model.

For ammonia, it is important to note that

a. the mass balance model dewveloped here does not include seasonal variability (sunlight,
microbial or algae degradation of ammonia, etc.), and

b. ammonia concentrations can vary significantly depending on temperature, pH, sunlight, algae
activity, etc. Ammonia concentrations may be lower in the summer and higher in the winter.
The forecasted concentrations in the South Cell TSF Reclaim Pond between 2014 and 2018
are more conservative than the measured values.

Similarly, for nitrate, it is important to remember that

Mining & Metallurgy
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the mass balance model deweloped here does not include seasonal variability, and

ammonia decomposes to nitrate, therefore nitrate concentrations can vary significantly
depending on temperature, pH, sunlight, algae activity, etc. Nitrate concentrations may be
lower in the winter and higher in the summer. The forecasted values from 2014 to 2018 are in
the same range as the measured values in the North Cell. For the South Cell, the forecasted
values are in the same range as the measured value. However, between 2014 to mid-2016,
measured values were higher than forecasted concentrations. After this, the model is
conservative.

V. Guidelines:

a.

For comparison purposes, the forecasted concentrations in the North and South Cells TSF
Reclaim Ponds for almost all the parameters are above the Water License discharge criteria.

For comparison purposes, almost all forecasted concentrations in the North and South Cells
TSF Reclaim Ponds for the parameters of concern are also above the CCME guidelines for
the protection of aquatic life.

Howewer, it is important to note that no water in the TSF Reclaim Pond during tailings
deposition is discharged to the environment. Thus, the Water License discharge criteria are
not applicable but are rather used as a comparison herein. Also, the dikes around Portage
and Goose Pits will only be breached once the water quality in the pits meets the CCME
guidelines or site specific criteria.

Mining & Metallurgy
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4.2.4 Forecasted Concentration in Portage and Goose Pits

Table 4-1 presents the forecasted concentration of all parameters for Portage and Goose Pits in December 2029 at
mine closure. The first forecasted values were obtained by the mass balance approach and the second set of
values were obtained with the geochemical modeling tool PHREEQC, simulating equilibrium concentration in the
pits at closure, before dike breaching.

Based on the model for forecasting of the concentrations in Portage and Goose Pits, the following notes and
observations can be made (note that items i. to v. concern the forecast model using the mass balance approach,
while items Vi. to \iii. concern results obtained with the PHREEQC analysis):

This year's water quality forecast takes into account the extension of the Life of Mine at Meadowbank
which adds the processing of ore body coming from the Whale Tail Pit at the Amaruq site. The ore body
from Whale Tail pit has a different geochemical behavior when compared to the Portage/Goose/Vault ore
bodies. It has a higher potential to leach certain metals, such as arsenic, mercury and lead. For this
reason, mercury and lead were identified as new parameters of concern in the model this year.

For this year's water quality forecast, only total concentrations are considered since CCME guidelines,
which are used herein in this report for comparison purposes only, applies to total concentrations. Most
forecasted concentrations meets the CCME guidelines in December 2028, except for the following
parameters:

a.

Total Aluminum: Higher forecasted total concentration than the CCME guidelines in Portage Pit,
Goose Pit and mixed pit conditions. The aluminum load coming from the mill effluent and the pit
seepages contributed in increasing the total load forecasted at closure.

Total Arsenic: Higher forecasted total concentration than the CCME guidelines in Portage Pit and
mixed pit conditions. The arsenic load coming from the mill effluent and the pit seepages
contributed in increasing the total load forecasted at closure.

Total Cadmium: Higher forecasted total concentration than the CCME guidelines in Goose Pit and
in mixed pit conditions. A higher load of cadmium is forecasted in Portage and Goose Pits due to
the higher concentration value considered in the Mill Effluent for this parameter. Furthermore, for
Goose Pit, the higher load is also due in part to the additional volume transferred from the Central
Dike Downstream Pond to this pit in 2017 and is forecast to occur in 2019.

Total Chromium: Forecasted concentrations are higher than the CCME guidelines in Portage Pit,
Goose Pit and mixed pit conditions. The chromium load from the mill effluent and the pit seepages
contributed in increasing the total load forecasted at closure.

Total Copper: Forecasted concentrations remains higher than the CCME guidelines in Portage
Pit, Goose Pit and mixed pit conditions. The main load for this parameter comes from the mill
effluent.

Total Mercury (new): Higher forecasted concentration than the CCME guidelines are observed for
Portage Pit, Goose Pit and mixed pit conditions. One of the possible causes of this is the
processing of ore bodies from the Whale Tail pit.

Total Iron: Higher forecasted total concentration than the CCME guidelines in Portage Pit, Goose
Pit and mixed pit conditions. The iron load reporting to the pits comes from the mill efluent and the
pit seepages.
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h. Total Lead (new): Total forecasted concentration slightly higher than the CCME guidelines in

Portage Pit, Goose Pit and mixed pit conditions. One of the possible causes of this is the
processing of ore bodies from the Whale Tail pit.

Total Nickel: Slightly higher forecasted total concentration than the CCME guidelines in Goose
Pit. A higher load of nickel is forecasted in Goose Pit is due in part by the additional volume of
pond water that was transferred to this pitin 2017 and possibly in 2019.

Total Selenium: Total forecasted concentration remains slightly higher than the CCME guidelines
in Portage Pit, Goose Pit and mixed pit conditions.

Fluoride: Forecasted concentration is higher than the CCME guidelines in Goose Pit and slightly
higher in Portage Pit and mixed pit conditions. The fluoride load to the pits comes from the mill
effluent and from the pit seepages.

Sulfate (new): For this year's forecast, the sulfate forecasted concentrations are compared against
a threshold value based on BC Environment guideline for the protection of aquatic life for very soft
water (0-30 mg/L) (April 2013). At closure, sulfate concentration in Goose Pit is higher than the
threshold value. However, under mixed pit conditions, the concentration is lower than the
threshold value.

Total Ammonia: Ammonia forecasted concentrations are higher than the CCME guidelines in
Goose Pit. A higher load of ammonia is forecasted in Goose Pit since additional wvolume of pond
water was transferred to this pit in 2017 and possibly 2019.

Total Nitrogen Equivalent: For this parameter, a threshold concentration based on the
classification of an oligotrophic lake in terms of nutrient concentration was used for comparison
purpose. Third Portage Lake is considered as a highly oligotrophic lake. The CCME guidelines do
not have a specific criterion for this parameter. The sum of the forecasted concentrations for total
ammonia nitrogen and total nitrate nitrogen remains more elevated than this threshold
concentration in Portage Pit, Goose Pit and mixed pit conditions.

Table 4-2 compares the forecasted concentration for the parameters of concern listed above against the
forecasted concentrations measured in last year's water quality forecast model. The main difference
between the two models are:

a.

Additional wlume of pond water from Central Dike Downstream Pond is added in Goose Pit in
2019 which was not accounted for in last year's model.

Deposition of Whale Tail tailings in the North and South Cell TSF.
Extension of tailings deposition until Dec. 2021.
Extension of the LOM at Meadowbank site, extended the pit flooding period by one (1) year.

Different concentrations considered for the Mill Effluent in this year's model (refer to Table 3-1 to
compare the concentration values used this year's model against past models.)

It is important to note that the water quality in the pits will be subject to CCME guidelines or site specific
criteria once the water lewvel in the Goose and Portage Pits are equal to the water level in Third Portage
Lake, and the dikes are breached.

It is also important to note that once the water elevation in the pits reaches a level above 130 m, both
Portage and Goose Pits will be hydraulically connected. This should help in attenuating some of the
concentrations in Portage Pit. As shown in Table 4-1, when assuming complete mixing of both pits, the
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Vi.

Vil.

viii.

concentrations of the parameters listed in item ii. are reduced, but not sufficiently to meet the CCME
guidelines.

There are no CCME guidelines for sulfate and TDS. As for chlorides, it meets the CCME guidelines. The
forecasted concentrations for these parameters however will be higher than the background concentrations
measured in Third Portage Lake.

When using the USGS geochemical modelling tool PHREEQC (USGS 2015) to evaluate the equilibrium
concentration of total copper in the water column, the forecasted concentration is evaluated to be around
0.0001 to 0.0003 mg/L in both pits, an order of magnitude lower than the CCME guideline. Thus, at
equilibrium, most of the copper could precipitate out as an oxide, hydroxide or co-precipitate and adsorb to
iron oxy-hydroxides.

When using the USGS geochemical modelling tool PHREEQC (USGS 2015) to evaluate the equilibrium
concentration of the other metal parameters listed in item ii., except for cadmium, chromium, mercury and
selenium, the equilibrium concentrations are significantly lower than the CCME guidelines in the mixed pit
conditions. Thus, at equilibrium, most of these metals could precipitate out as an oxide, hydroxide or co-
precipitate and adsorb to iron oxy-hydroxides.

For comparative purpose only, the total nitrogen equivalent concentration (i.e. sum of ammonia and nitrate)
is higher than the threshold concentration for classification of an oligotrophic lake (i.e. a lake characterized
by a low accumulation of dissolved nutrient salts, supporting but a sparse growth of algae and other
organisms, and having a high oxygen content owing to the low organic content) in terms of nutrient
concentration (Nurnberg 1996), even after the using the PHREEQC modeling tool. Howewer, both the
mass balance model and PHREEQC modeling tool do not take into account any natural nitrogen
degradation cycle that could occur over the summer months. However, if an increase in ammonia and
nitrate concentrations is observed in the TSF Reclaim Ponds and in the pit water after transfer, the total
nitrogen issue will have to be re-assessed at closure. Natural degradation could be sufficient to reduce the
total nitrogen concentration, or active treatment solutions such as mechanical aeration could be
implemented. Note that there is no specific CCME guideline for total nitrogen equivalent.

Consequently, the parameters listed in item ii. are parameters that will be monitored and re-evaluated in next year’s
water quality forecast. Howewver, some parameters are below the CCME guidelines when looking at the equilibrium
concentrations evaluated using PHREEQC. The parameters that could remain a concern are cadmium, chromium,
mercury, selenium and fluoride.

4.2.5 Comparison of Forecasted Values

Figures 4-17 to 4-20 compare the different forecasted concentrations in the North and South Cells for dissolved
copper and chloride assessed using Agnico Water Balance model deweloped in 2012, 2013, 2014, 2015, 2016,
2017 and the most recent WB 2017. The figures also show the ewolution of the forecasted concentration against
the actual measured concentration of copper and chlorides.

Based on these figures, the following notes and observations can be made:

Since 2012/2013, the Water Balance model provided by Agnico has improved and is reflecting more
accurately the wvolumes of water managed around the North and South Cells TSF.

For each water quality update, an effort is made to adjust the model to align the forecasted value with the
measured values. As shown in the figures 4-17 and 4-18, the dissolved copper concentrations that were
initially forecasted in the North and South cells were much higher than the values measured on site. The
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model was adjusted using dissolved copper concentrations measured in the TSF and in the Mill Effluent to

calibrate the model.

i Unlike copper which can precipitate out of solution as a copper hydroxide precipitate, chloride builds up in
a closed loop system. The water quality forecast model initially underestimated its build-up in the TSF

Reclaim Pond. The model was then adjusted to account for this build-up.

The site Water Balance and Water Quality Forecast model will continue to be updated on a yearly basis, using the

actual volumes and measured concentrations to calibrate the models.
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Table 4-1: Summary of Forecasted Concentrations in Portage and Goose Pits at Closure

AT CLOSURE, BEFORE BREACHING DEC. 2029

ard PORTAGE PORTAGE PIT GOOSE PIT ASSENEEOMPEETE
PARAMETERS CCME LAKE
CUPEINS @005 | sdance | DFERC | gummce  PFEC | gaance EIFEQC
onc. Conc. Conc.
pH (assumed) 7.17 75 7.5 75 7.9 7.5 7.6
Alkalinity mg CaCOa3/L n/a 9 18 11.8 50 31.7 23 14.8
Hardness mg CaCOs/L n/a 12 54 54 218 218 83 83
Total dissolved solids mg/L n/a 22 101 45 402 174 155 64
Total Aluminum (Al) mg/L 0.10 0.01 0.16 0.00009 0.44 0.00012 0.21 0.00010
Total Silver (Ag) mg/L 0.00025 0.000005 0.00005 0.00005 0.00017 0.00017 0.00007 0.00007
Total Arsenic (As) mg/L 0.005 0.00051 0.018 0.000014 0.013 0.000005 0.017 0.000013
Total Barium (Ba) mg/L n/a 0.0036575 0.006 0.00559 0.019 0.00731 0.009 0.00514
Total Cadmium (Cd) mg/L 0.00004 0.0000025 0.00003 0.00002 0.00024 0.00019 0.00007 0.00005
Total Chromium (Cr) mg/L 0.001 0.000113 0.005 0.002 0.004 0.003 0.005 0.003
Total Copper (Cu) mag/L 0.002 0.000595 0.042 0.00018 0.140 0.00139 0.060 0.00029
Total Iron (Fe) mg/L 0.30 0.02 0.50 6.34E-08 0.85 2.66E-08 0.56 5.10E-08
Total Manganese (Mn) mg/L n/a 0.00155 0.024 2.00E-11 0.072 3.67E-12 0.032 1.33E-11
Total Mercury (Hg) mg/L 0.000026 0.000003 0.001917 | 0.001536 | 0.001951 [ 0.001876 [ 0.001923 | 0.001664
Total Molybdenum (Mo) mg/L 0.073 0.000194 0.007 0.00673 0.046 0.04514 0.014 0.01360
Total Nickel (Ni) mag/L 0.025 0.000593 0.008 0.00468 0.032 0.02058 0.012 0.00751
Total Lead (Pb) mag/L 0.001 0.000025 0.0040 1.09E-06 0.0028 7.99E-06 0.0038 2.17E-06
Total Selenium (Se) mg/L 0.001 0.000025 0.0003 0.0003 0.0056 0.0056 0.0012 0.0012
Total Strontium (Sr) mg/L nla 0.013 0.021 0.0003 0.207 0.0007 0.054 0.0003
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AT CLOSURE, BEFORE BREACHING DEC. 2029

ASSUME COMPLETE

3rd PORTAGE PORTAGE PIT GOOSE PIT %
CCME LAKE 1 |
PARAMETERS
GUIDELINES  (avg.Summer Mass Mass Mass
2015) Balance PRz Balance FlREE0 Balance L
Conc. Eq. Conc. Cono. Eqg. Conc. Conc. Eq. Conc.
Total Thallium (TI) mg/L 0.0008 0.000005 0.0003 0.0001 0.0007 0.003 0.0003 0.0006
Total Uranium (U) mg/L 0.015 0.000049 0.0001 0.002 0.0030 0.004 0.0006 0.003
Total Zinc (Zn) mg/L 0.03 0.0015 0.002 0.00572 0.004 0.073 0.003 0.01723
Chloride (CI) mg/L 120 0.7925 10 10 68 68 20 20
Fluoride (F) mg/L 0.12 0.07925 0.12 0.12 0.43 0.43 0.17 0.17
Sulphate (SO4) mg SO4/L 128(2) 5.1 50 50 196 196 76 76
Total Cyanide (CNt) mg/L 0.005 0.0005 0.0001 0.0001 0.0001 0.00009 0.0001 0.0001
Total Ammonia (NHz + NHa) mg N/L 1.83 0.0145 1.2 - 3.4 - 1.6 i
Nitrate (NO3) mg N/L 2.94 0.03305 1.0 - 1.8 - 1.1 -
Total N equivalent mg N/L 0.35 (1) 0.04755 2.1 2.1 5.2 5.2 2.7 2.7
Notes:
1) Value based on the threshold concentration for classification of an oligotrophic lake in terms of nutrient concentrations
(Nurnberg 1996).
2) Threshold value for sulfate based on BC Environmentguideline for the protection of aquatic life for very softwater (0-30

mg/L) (April 2013).
Mass balance forecasted concentration or PHREEQC analysis concentration higherthan the CCME
guidelines.
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Table 4-2: Comparison of Parameters of Concerns Concentrations (2018 WMP vs 2017 WMP)

AT CLOSURE, BEFORE BREACHING

FORECASTED VALUE BASED ON
2018 WMP (DEC. 2029)

FORECASTED VALUE BASED ON
2017 WMP (DEC. 2028)

PARAMETERS UNITS o, SEMe e

Portage Pit Goose Pit Mixed Pit Portage Pit Goose Pit Mixed Pit
Total Aluminum (Al) mg/L 0.10 0.16 0.47 0.21 0.15 0.45 0.20
Total Arsenic (As) mg/L 0.005 0.018 0.013 0.017 0.012 0.002 0.010
Total Cadmium (Cd) mg/L 0.00004 0.00003 0.00024 0.00007 0.00006 0.00011 0.00007
Total Chromium (Cr) mg/L 0.001 0.005 0.004 0.005 0.004 0.004 0.004
Total Copper (Cu) mg/L 0.002 0.042 0.140 0.060 0.022 0.052 0.027
Total Iron (Fe) mg/L 0.30 0.50 0.85 0.56 0.49 0.83 0.55
Total Mercury (Hg) mg/L 0.000026 0.001917 0.001951 0.001923 0.000017 0.000023 0.000018
Total Nickel (Ni) mg/L 0.025 0.008 0.032 0.012 0.008 0.029 0.012
Total Lead (Pb) mg/L 0.001 0.0040 0.0029 0.0038 0.0004 0.0003 0.0004
Total Selenium (Se) mg/L 0.001 0.0003 0.0056 0.0012 0.0013 0.0027 0.0016
Fluoride (F) mg/L 0.12 0.12 0.43 0.17 0.12 0.42 0.17
Sulphate (S0a4) mg SO4/L 128(2) 50 196 76 49 158 68
Total Ammonia (NHz + NHa) mg N/L 1.83 1.2 3.4 1.6 1.4 3.1 1.7
Total N equivalent mg N/L 0.35(1) 2.1 5.2 2.7 2.3 4.8 2.7

Note:
1)

2)

Value based on the threshold concentration for classification of an oligotrophic lake in terms of nutrient

concentrations (Nurnberg 1996).
Threshold value for sulfate based on BC Environmentguideline for the protection of aquatic life for very soft water
(0-30 mg/L) (April 2013).

Mass balance forecasted concentration higher than the CCME guidelines.
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Figure 4-2: Total Cyanide Forecasted Concentration
Total Cyanide Concentration - Reclaim Pond (North and South Cell)
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Figure 4-3: Total Aluminum Forecasted Concentration
Total Aluminium Concentration - Reclaim Pond (North and South Cells)
2.5
i
’
2.0 :
-
n
"
"
(]
"
"
— "
= 15 4
E— ] :
g : L}
=3 1
s 3.
g H
2 i
s 10 i \ /J
(B
1
[}
!
(I )
il
L
0.5 ‘ \ A : A’,l H A y\~v
’ 74 KR
’ 1 h
1 N
] h
2, [ " ’
N ," ! "0 [
R R T ’J". :'—“.!r“\\vt ‘.v/ 7 45
50 Ll I\/’_l_.l \ ,__’-‘_,__ \1;4/’ \‘_. X < \'-».\_‘/ \\l \\,\f\\ . ’ ,
Jan 14 Jan 15 Jan 16 Jan 17 Jan 18 Jan 19 Jan 20 Jan 21 Jan 22 Jan 23
North Cell TSF Reclaim Pond South Cell TSF Reclaim Pond CCME Limit (0.1 mg/L)
= == =North Cell Measured Concentration « === South Cell Measured Concentration
Total Aluminium Concentration - Portage and Goose Pits
7.0
\
b
"
6.0 H
[N
1
I
\
\
5.0 3
\\‘\
1
\
I 40
E
8
£
£t 3.0
W
2
S
2.0
1.0
LU/ N
0.0 = T f T T T T T T T T = 4 T T T
Jan14 Jan15 Jan16 Jan17 Jan18 Jan19 Jan20 Jan21 Jan22 Jan23 Jan24 Jan25 Jan26 Jan27 Jan28 Jan29 Jan 30
Portage Pit GoosePit Mixed Pits
CCMELimit(0.21mg/L) e Third Portage Lake (0.007 mg/L) - ==~ Portage North Pit Measured Concentration
= === Portage South Pit Measured Concentration = ===GoosePit Sump Measured Concentration = === GoosePitLake Measured Concentration

Mining & Metallurgy




TECHNICAL NOTE Prepared by: P. Crohmal
’)) Meadowbank Water Quality Forecasting Update| ~ore®edPy: AL Nauyen
Rev. Date Page
SNC+ LAVALIN for the 2018 Water Management Plan g
663133-0000-40ER-0001 00 Apr. 04, 2019 70

Figure 4-4: Total Arsenic Forecasted Concentration

Total Arsenic Concentration - Reclaim Pond (North and South Cells)
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Figure 4-5: Total Cadmium Forecasted Concentration

Total Cadmium Concentration - Reclaim Pond (North and South Cells)
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Figure 4-6: Total Chromium Forecasted Concentration

Total Chromium Concentration - Reclaim Pond (North and South Cells)
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Figure 4-7: Total Copper Forecasted Concentration
Total Copper Concentration - Reclaim Pond (North and South Cells)
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Figure 4-8: Total Iron Forecasted Concentration
Total Iron Concentration - Reclaim Pond (North and South Cells)
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Figure 4-9: Total Nickel Forecasted Concentration
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Figure 4-10: Total Selenium Forecasted Concentration
Total Selenium Concentration - Reclaim Pond (North and South Cells)
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Figure 4-11: Total Ammonia Forecasted Concentration

Ammonia Concentration - Reclaim Pond (North and South Cells)
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Figure 4-12: Nitrate Forecasted Concentration
Total Nitrate Concentration - Reclaim Pond (North and South Cells)
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Figure 4-13: Chloride Forecasted Concentration

Chloride Concentration - Reclaim Pond (North and South Cells)
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Figure 4-14: Fluoride Forecasted Concentration
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Figure 4-15: Sulphate Forecasted Concentration

Sulphate Concentration - Reclaim Pond (North and South Cells)
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Figure 4-16: Total Dissolved Solids Forecasted Concentration

Total Dissolved Solids Concentration - Reclaim Pond (North and South Cells)
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Figure 4-17: Comparison of Forecasted Dissolved Copper —North Cell TSF Reclaim Pond
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Figure 4-18: Comparison of Forecasted Dissolved Copper —South Cell TSF Reclaim Pond
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Figure 4-19: Comparison of Forecasted Chloride —North Cell TSF Reclaim Pond
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Figure 4-20: Comparison of Forecasted Chloride —South Cell TSF Reclaim Pond
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4.3  Treatment Requirements

431

Possible Treatment Approach

Based on the results of the water quality forecast mass balance presented in section 4.2.4, treatment may be
required for heaw metals, fluoride, arsenic, selenium and total nitrogen, as well as for suspended solids. Treatment
of the Reclaim Water in the South Cell TSF will be done prior to its transfer to Portage Pits.

The water treatment plant will be designed to treat the specific parameters of concern and could consist of one or a
combination of the following treatment approaches:

>

If high metal concentrations persist, such as iron, copper, aluminum and chromium, they can be removed
through pH adjustment: caustic or lime can be added to the effluent to increase the pH to 9, causing the
formation of metal hydroxide precipitates, which settle out. The different treatment options that may be
considered to implement the precipitation of heaw metals are listed below:

o A water treatment plant (WTP) will need to be installed at Meadowbank and it will be designed for
metal precipitation with the addition of lime or caustic dosing system. The water from the South Cell
TSF pond can be pumped to the WTP for treatment, with the treated water recycled back to the pond.
Alternatively, the pH of the mill efluent could be raised prior to discharge to the TSF.

o Treatment in situ at South Cell TSF Reclaim Pond or at Portage pit.

o pH adjustment of the treated water will be required prior to its release or reconnection to the surface
water by dike breaching.

o TSS removal will be an important part of the treatment system. As the forecasted data showed, a
fraction of the metal present in the water column is as a particulate.

o If required, additional pre-treatment steps can be added, depending on the actual water quality to be
treated, such as and oxidation step to help oxidize any metal complexes, or post-treatment such as
media filter and ion exchange for final polishing.

If fluoride and/or arsenic concentrations could present an issue, one of the most efficient techniques to
reduce their concentration is by coagulation-clarification/filtration process. Possible treatment options
includes the following:

o The existing Water Treatment Plant (WTP) can be used to coagulate and clarify the Reclaim Water.
The water from the South Cell TSF pond can be pumped to the WTP for treatment, with the treated
water recycled back to the pond.

o For fluoride, aluminum sulphate can be used to adsorb the ion and co-precipitate onto the aluminum
hydroxide floc.

o For arsenic, it can be co-precipitated using an iron based coagulant, such as ferric sulphate, to form a
ferric-arsenate precipitate.

o A small portable treatment unit could also be installed on the outskirts of Portage Pit.

Selenium is present in the Reclaim Water mostly as a selenate (Se(VI)) species. If selenium remains an
issue, one possible treatment option is to adsorb the selenium on a specialized media. Other treatment
that could be considered is biotreatment or chemical reduction followed by coagulation using an iron based
coagulant. If the selenium was in the form of selenite (Se(lV)), it could also be removed by coagulation-
clarification via co-precipitation.

Further polishing of the treated water could be realized if required to reduce the total dissolved salts, such
as chloride and sulfate, by ion exchange or nandfiltration.
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> If high total nitrogen concentrations persist, even after simulating or testing during one summer the effects
of natural degradation in the pits at Meadowbank, more active treatment solutions could be implemented,
such as:

o Mechanical aerations could be installed in either the South Cell TSF Reclaim Pond, or in Portage pit.

o The Reclaim Water in the South Cell TSF can be treated “in-situ” by either stripping or biological
treatment process.

o Alternative treatment technology like snow making could be considered.

o pH adjustment of the treated water, near neutral pH, in order to ensure that most of the ammonia
present is as ammonium (NHa+) instead of un-ionized ammonia (NH3).

> Further polishing of the treated water could be realized if required to reduce the total dissolved salts, such
as chloride and sulfate, by ion exchange or nandfiltration.

> Sludge generated from the treatment process could be thickened and/or dewatered and stored in the North
Cell or South Cell tailings storage facilities and capped with NPAG rockfill at closure.

These technologies should be studied and evaluated in detail to determine if they are applicable to site and effluent
conditions at Meadowbank. Laboratory and/or in-situ pilot tests should also be considered to validate the treatment
method to be selected if required.

4.3.2 Water Treatment Decision Flow Process

Figure 4-21 presents a high-level decision tree flow process that could be used by Agnico to help in their decision
on when to consider implementing a water treatment technology and the type of water treatment technology to
implement based on the parameters of concern.
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Figure 4-21: Water Treatment Decision Flow Process
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5.0 Vault Water Quality Forecasting

The Vault area is located around 10 km North East of the facilities of the Portage Area of Meadowbank, including
among others a mining pit, an attenuation pond, a rock storage facility and a water treatment plant.

Water is transferred from Vault Pit to the Vault Attenuation Pond. Until 2018, when required, water from the
Attenuation Pond could undergo treatment for total suspended solids. Since the water quality in the Vault
Attenuation Pond was meeting the Water License discharge criteria, it was discharged each summer directly to
Wally Lake. The water treatment plant, which was designed for total suspended solids removal, was transferred in
2018 to the Amaruq site. In 2018, no water was discharged to Wally Lake.

Based on the WB 2018, flooding of the Vault Pit is expected to occur from 2020 to 2026, and Vault Dike will be
breached in 2029 if water quality criteria are met.

A review of the chemical analysis for water samples collected in the Vault area was undertaken by SLI in order to
identify contaminants that were currently either above the discharge criteria or present in significant concentration.
The discharge criteria applied to mining effluents discharged to the environment in this case is the Water License
(Nunawt Water Board License, 2015). The CCME guidelines were also used as a guide to identify potential
parameters that may become a problem, should they be discharged to the environment without appropriate
treatment and dispersion in the receiving environment.

5.1 Review of Vault Water Quality Data

5.1.1 Review of Water Quality Discharged to Environment

A compilation of actual measured water quality data from the Vault Area sampled in 2018 was performed. The
awerage and maximum for each parameter monitored for the Meadowbank Water Quality Forecast Model is
presented in Table 5-1. Total metals were used in this analysis. For measured values that were below the detection
limit, a value equal to half of the detection limit was considered in the analysis.

The yellow cells represent the concentrations that are higher than CCME guidelines for Protection of Aquatic Life,
which are used for comparison purpose only. The water discharge to Wally Lake is governed by the Water License
requirements only, including MMER. Any parameters measured at the discharge to Wally Lake (ST-10) that have
concentrations that are above the Water License discharge criteria would be highlighted in red, which is not the
case based on the samples taken in 2018.

In 2018, no water was discharged to Wally Lake. All of the water was contained within the Vault Attenuation Pond
and surrounding pits. Furthermore, the concentrations of metals, chlorides and sulfates in the water sampled in the
Vault Pit and the Vault Attenuation Pond are relatively low compared to the Water License requirements. Finally, all
samples measured in the exposure area of Wally Lake have concentrations below the CCME guidelines.

Only ammonia and nitrate concentrations, specifically in the Vault Pit, are relatively elevated when compared to
CCME guidelines and are discussed further in section 5.2.4.
5.1.2 Ammonia Loading to Environment

In 2018, no water was discharge to Wally Lake. Thus, for 2018, there is no ammonia loading discharged to the
environment.
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Param eters

Table 5-1: Average and Maximum Concentrations Measured in the Vault Area for 2018

Vault Pit
(ST-23)

Avg
2018

Phaser Pit
(ST-41/42)

Max.
2018

Avg
2018

Avg
2018

Vault Attenuation
Pond
(ST-25)

Max.
2018

Exposure Areain
Wally Lake
(ST-MMER-2-EEM-
WLE)

Discharge to
Wally Lake
(ST-10)

No Dischargein Max.

2018

Avg
2018

Alkalinity mg CaCOy/L 107 156 97 174 36 46 11 15
Hardness mg CaCOsy/L 287 525 250 384 102 118 8 12
Total Auminum (Al) mg/L 0.2 0.4 0.1 0.2 0.3 0.7 0.009 0.032
Dissolved Aluminum (A) mg/L 0.013 0.031 0.031 0.090

Total Silver (Ag) ma/L 0.00005 | 0.00005 | 0.00005 | 0.00005

Total Arsenic (As) mg/L 0.003 0.006 0.002 0.004 0.000 0.001 0.0004 0.0010
Total Barium (Ba) mg/L 0.029 0.051 0.091 0.145 0.024 0.032

Total Cadmium (Cd) ma/L 0.00009 | 0.00028 | 0.00006 | 0.00018 | 0.00006 | 0.00017 0.00001 | 0.00002
Total Chromium (Cr) mg/L 0.001 0.001 0.001 0.002 0.001 0.003

Total Copper (Cu) mg/L 0.001 0.002 0.010 0.023 0.007 0.009 0.000 0.0003
Total Iron (Fe) mg/L 0.336 0.780 0.335 0.690 0.500 0.930 0.009 0.010
Total Manganese (Mn) mg/L 0.165 0.454 0.222 0.518 0.129 0.233

Total Mercury (Hg) mg/L 0.000005 | 0.000005 | %%9°% | 0.000005 | 0.00001 | 0.00001 0.000005 | 0.000005
Total Molybdenum (Mo) mg/L 0.060 0.098 0.019 0.043 0.006 0.012 0.0005 0.0005
Total Nickel (Ni) mg/L 0.006 0.008 0.011 0.023 0.012 0.019 0.0003 0.0003
Total Lead (Pb) mg/L 0.0012 0.004 0.001 0.005 0.0003 0.0003 0.0002 0.0002
Total Selenium (Se) mg/L 0.001 0.002 0.001 0.002 0.000 0.001 0.0004 0.0006
Total Zinc ma/L 0.001 0.002 0.006 0.011 0.009 0.017 0.0008 0.0020
Ammonia mg N/L 0.07 0.09 0.143 0.530 0.006 0.010 0.0050 0.0050
(unionized NH3)

(T,?”t_f‘a'_m:)*“’”ia Nitrogen | mg N 3.1 4.6 8.0 28.5 0.9 13 0.0260 | 0.0500
Chloride mg/L 25 44 8 16 7 9

Fluoride (F) mg/L 0.20 0.22 0.18 0.22 0.15 0.20

Nitrate (NOs) mg N/L 4.9 6.3 15.8 45.0 2.7 4.1 0.018 0.030
Total Cyanide (CNt) ma/L 0.049 0.105 0.108 0.506 0.002 0.006 0.001 0.005

CCME
Guidelines

\WECTS
License
Vault, Max.
Avg Conc.

Part F of
License
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Sulphate (SO4) mg SOJ/L 183 356 131 239 75 105
Total dissolved solids mg/L 370 488 344 530 181 211
Notes:

Measured concentration higher than Water License requirement,
Measured concentration higher than CCME guidelines. Value highlighted for comparison purpose only.

1) Threshold value for sulfate based on BC Environment guideline for the protection of aquatic life for very softwater (0-30 mg/L) (April 2013).
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5.2  Vault Water Quality Forecast

521

Model Description

A mass balance model was deweloped to assess the water quality forecast trends in the Vault Area for ammonia
and nitrate. The starting date for the model was set for June 2014. The end date of the model was set when the
dikes at Vault will be breached in 2029.

5.2.2

Assumptions

The assumptions used in the development of the mass balance model for the Vault Area of Meadowbank were the
following:

Vi.

Vil.

viii.

5.2.3

The Vault Attenuation Pond is a combination of Pond A, B, C and D. The model does not take into
consideration the transfers between Pond A, B, C and D, only transfers inside and outside the Vault
Attenuation Pond.

The model considers water transfers to the Vault Attenuation Pond from Vault Pit, Phaser Pit, Phaser Lake
and runoff from its catchment area.

The model does not take into consideration the variations of wlume due to ice (no free wlume, as well as
ice ratio and water/ice entrapment).

The water quality from Vault Pit is assumed to be constant over time for ammonia and nitrate.

The water mass balance is performed around the Vault Attenuation Pond. The wolume of water transferred
out of the Vault Attenuation Pond to the water treatment plant or Wally Lake is assumed to be completely
discharged to the lake.

It is assumed that the primary source of ammonia and nitrate loading is from Vault Pit. All other inflow
contaminant concentrations (Phaser Pit, Phaser Lake, runoffs, etc) are assumed to have a negligible
impact on ammonia and nitrate loadings.

For simplification of the model, ponds and pits are assumed to be completely mixed systems.

For simplification of the model, the parameters are assumed to be inert: they do not degrade or react with
other elements in the system.

For this analysis, it is assumed that the water treatment plant between the Attenuation Pond and Wally
Lake does not reduce the concentration of ammonia and nitrate.

Input to Model

The mass balance model is based on the assumptions above and on the following water quality sampled at:

>

>

>

Vault Pit (ST-23);
Vault Attenuation Pond (ST-25);
Final Effluent to Wally Lake (ST-10).

The initial concentration of parameters in the Vault Attenuation Pond is assumed to be the awerage of 2014-2015
measurements (i.e. ammonia = 2.2 mg N/L; nitrate = 4.7 mg N/L).

For the Vault Pit, the average of 2014-2015 measurements was used for the forecasted years 2014 and 2015 (i.e.
ammonia = 18 mg N/L; nitrate = 46 mg N/L). As of 2016, the forecast model uses the average 2016 measurements
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(i.,e. ammonia = 5 mg N/L; nitrate = 20 mg N/L). This was done to take into account the lower average
concentrations measured for ammonia and nitrate in 2016 compared to the measurements taken in 2015. In 2017,
an ammonia concentration of 19 mg N/L and nitrate concentration of 40 m N/L coming from the Vault Pit was used
in order to better match the forecasted values with the measured values. As of 2018, average values of ammonia
and nitrate concentrations measured in 2018 were used (3.1 mg N/L and 4.9 mg N/L respectively).

Measurements taken at the final effluent to Wally Lake and in the Vault Attenuation Pond (ATP) was used to
compare the forecasted results.

5.2.4 Forecasting Results
5.2.4.1 Ammonia

Ammonia concentrations sampled in Vault Pit are elevated because of the use of ammonium-nitrate explosives
during the mining process. Figure 5-1 presents the concentrations monitored in Vault Pit, Vault Attenuation Pond
and at the final effluent to Wally Lake.

Two monitored values in Vault Pit exceeded the Water License limit in 2014 and 2015; all values measured from
2016 to 2018 were below the limit. All of the sample taken in the Vault Attenuation Pond (ATP) and the final effluent
towards Wally Lake were below the Water License discharge requirements.

When forecasting the concentration of the effluent discharged to Wally Lake until closure, the forecasted
concentration of ammonia reached a peak of about 3.7 mg-N/L in 2015 and then decreased to a concentration
below 1 mg-N/L before closure.

Agnico is required to meet the criteria for discharge to Wally Lake as stated in the Type A Water License which is
set at 20 mg N/L. No exceedance occurred and is foreseen with the current Vault water quality forecasting model.

Figure 5-2 shows the forecasted concentration, the monthly loadings and the cumulative loadings of ammonia in
the treated effluent discharged to Wally Lake.

5.2.4.2 Nitrate

Nitrate concentrations sampled in the Vault Pit are also found to be elevated because of the use of ammonium-
nitrate explosives for the pit development. Figure 5-3 presents the concentrations monitored in Vault Pit, Vault
Attenuation Pond and at the final effluent towards Wally Lake.

Measured nitrate concentrations in the Vault Pit were below the Water License limit of 50 mg N/L. The monitored
values in Vault Attenuation Pond and in the final effluent are also well below the Water License requirements.

The forecasted trend of nitrate concentration in the effluent discharged to Wally Lake until closure is similar to
ammonia. There is a rise of nitrate to about 8.6 mg-N/L in 2015 and then decreased to a concentration below 1 mg-
N/L before closure.

Since the Water License discharge limit for nitrate is 50 mg N/L, no exceedance is foreseen.

Figure 5-4 shows the forecasted concentration, the forecasted monthly loadings and the cumulative loadings of
nitrate in the treated effluent discharged to Wally Lake.

5.2.4.3 Final Remarks

In conclusion, the forecasted concentrations for nitrate and ammonia in the treated effluent discharged to Wally
Lake from the Vault area are expected to remain below the discharge requirements as defined in the Type A Water
License. The primary source of ammonia and nitrate in the water comes from the use of ammonium -nitrate based
explosive in the development of the Vault Pit.
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Figure 5-1: Measured Ammonia Concentration in Vault Area
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Figure 5-2: Forecasted Ammonia Concentration in Vault Area
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Figure 5-3: Measured Nitrate Concentration in Vault Area

Concentration of Nitrate (mg N/L)

60

50
L]
]
a0
30
=
20
-
10
B@
= m =
= =
- \‘-/I/- -
]
[} T T T
11-May-14 27-Nov-14 15-Jun-15 1-Jan-16 19-Jul-16 4-Feb-17 23-Aug-17 11-Mar-13 27-Sep-138 15-Apr-19

——m— Treated Effluent to Wally Lake (
W  VaultPit- Measured Values

ST-10) - Measured Values

CCME Guidelines {2.94 mg N/L)

——m— Vault ATP - Measured Values

------- Water License (50 mg N/L)

Figure 5-4: Forecasted Nitrate Concentration in Vault Area
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6.0 Conclusion

Based on the WB 2018 deweloped by Agnico, the objective of this Technical Note was to forecast the long term
concentration of different contaminants in the North and South Cells TSF Reclaim Pond and in the Portage and
Goose Pits from 2014 until closure in 2029. The water quality mass balance model was updated to forecast these
long-term concentrations.

The WB 2018 integrates the extension of the Life of Mine (LOM) of Meadowbank Mine by construction and
operating the Whale Tail Pit, a satellite deposit located on the Amaruq property, and continuing mine operations
and milling at Meadowbank.

6.1 Limitations

It is important to understand the limitations of the mass balance model and of this Technical Note. The limitations
are presented in section 3.3 and are briefly summarized below:
> In order to simplify the model, the mass balance model assumes the following:
o Pond and pits are completely mixed systems;
o No change in the water quality of the Mill Effluent;
o A monthly time-step.
> The mass balance model is based on a set of water quality analysis results provided by Agnico:

o Water quality data provided for ST-21 is taken from samples collected at the surface of the North and
South Cell TSF Reclaim Pond,;

o Water quality data available for the Mill Effluent;
o Water quality data of various inflows and outflows of the North and South Cell TSF Reclaim Ponds.

6.2 Results Summary and Treatment

Based on the results of the water quality forecast mass balance presented in section 4.2, the following parameters
of concerns were detected since their forecasted concentrations were higher than the CCME guidelines:
Total Aluminum

Total Arsenic

Total Cadmium

Total Chromium

Total Copper

Total Iron

Total Lead (new, in Portage and Goose Pits and Mixed-Pit)

Total Mercury (new, in Portage and Goose Pits and Mixed-Pit)

Total Nickel

Total Selenium

Fluoride

Sulphate

V V.V V V V V V VvV V V V

Total Ammonia / Total Nitrogen Equivalent
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All of the parameters listed above were identified in last year's water quality forecast report, for the exception of
lead, mercury and sulphate. The increasing trend from year to year in the number of parameters forecasted to
exceed the CCME guidelines in the pits a mine closure can be attributed to the following:

1.

In past Water Quality Forecast Reports, the forecasting of the metal concentrations was based on the
dissolved fraction since it was assumed that the suspended particles should settle out in the pit and not
be re-mobilized in the water column once the dike is breached. Since 2017, only total concentrations of
the metals were considered in order to assess its impact if the suspended particles did not settle out in
the pit. This approach results in a more conservative assessment and results in identifying additional
parameters of concerns.

This year's model also accounts for the extension of the LOM of Meadowbank with the additional
milling and deposit of tailings produced from Whale Tail pit ore body. The ore body from Whale Tail pit
has a different geochemical behavior than the ore extracted from Portage/Goose/Vault pits. This leads
to higher lead and mercury forecasted concentration at closure, which was not detected in the previous
year's model.

This year's model also compared sulphate forecasted concentrations against a threshold value based
on BC Environment guideline for the protection of aquatic life for very soft water (0-30 mg/L) (April
2013).

The water quality forecast model was also adjusted based on the mill effluent sampled during that
year. The quality of the mill effluent varies from year to year. In 2015, higher concentrations of
dissolved copper, dissolved silver and dissolved selenium in the mill effluent were measured in the mill
effluent and used in the model when compared to the 2014 model, resulting in the identification of
silver and selenium as additional parameters of concern. Silver was not identified as a parameter of
concern based on the WB 2016 model and the mill effluent sampled that year. In the water quality
forecast model based on the WB 2017, forecasted nickel concentration was detected to be slightly
higher than the CCME guidelines in Goose Pit due in part to the higher concentration measured in the
mill effluent that year.

Furthermore, as of 2017, the water quality forecast model considers the concentration loads from the
pit seepages, which result in an increase in the loads of certain parameters into the pit water. For total
aluminum, total arsenic, total chromium, total iron and fluoride, the higher forecasted concentrations
can be attributed to these additional seepage loads to Portage Pit and Goose Pit. The analytical results
from the groundwater sampled around the Portage and Goose Pits also confirm this observation.
Parameters such as aluminum, arsenic and chromium are measured in very low but detectable
concentrations in the groundwater. Fluoride is also present in the groundwater sampled around the
Portage and Goose Pit.

The water quality forecast model provides a conservative estimate, especially with regard to the pit
seepage loadings that were assumed to be constant throughout the years until the pits are completely
flooded. This is a consenvative assumption. There should be a decrease in seepage flow since the
hydraulic gradient between the pit water and groundwater level will decrease over time.

When evaluating the theoretical forecasted equilibrium concentrations using the PHREEQC modelling tool, most of
the metals could precipitate out of solution, or be adsorb onto particles, to values below the CCME guidelines over
the long term. Though these results are encouraging, water treatment at closure may still be required to ensure
that the closure criteria are met.
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Treatment could be undertaken at the Reclaim Pond or in the Portage Pit if the trends shown in the model reveal to
be true in the field. A potential treatment option for the removal of the metals in Reclaim Water prior to discharge in
Portage Pit is caustic or lime precipitation, while aeration is recommended for total nitrogen reduction via ammonia
wolatilization. Coagulation with as aluminum sulfate could be used to adsorb the fluoride ion onto the aluminum
hydroxide precipitate. Coagulation with ferric sulfate could be used to co-precipitate the arsenic as a ferric arsenate
precipitate. Additional treatment steps could be considered once the actual nature of the water to treat is known,
such as the addition of an oxidation step to help oxidize metal complexes, or additional polishing steps, like
filtration or ion exchange.

Selenium forecasted concentration remains close to the CCME guideline. This parameter still requires close
monitoring. Speciation analysis of the selenium in the South Cell TSF Reclaim Pond (ST-21) indicates it is mostly
in the selenate form (Se(VIl)) instead of selenite form (Se(lV)). Selenite (Se(lV)) can be easily removed by
coagulation. Howewer, selenate (Se(VI)) cannot be remowved easily by chemical precipitation. Other forms of
treatment would need to be considered, such as adsorption onto a specialized media, biotreatment, or chemical
reduction followed by coagulation with a ferric based coagulant.

For the Vault area, ammonia and nitrate are the parameters of concern, but no actual or forecasted concentration
exceeds the Type A Water License discharge requirements for this area.

It is important to note that the water quality in the pits will be subject to CCME guidelines or site specific criteria
once the water lewvel in the Goose and Portage Pits are equal to the water lewvel in Third Portage Lake. The dikes
will only be breached once the water quality in the pits meets these criteria.

6.3 Recommendations

The water quality forecast mass balance developed for this study is intended as an updated model (from SNC 2012
model) for the mass balance in the Portage Area. Therefore, in order to improve the accuracy of the model so that
it can better forecast the concentration of certain parameters in the Reclaim Pond or Portage and Goose Pits, the
following studies, tests and monitoring are recommended.

1. Continue the current monthly monitoring program of all inflows and outflows of the North and South Cells
TSF Reclaim Pond for cyanide, a complete total and dissolved metal scan, ammonia, nitrate, fluoride,
chloride, sulfates, total dissolved solids (TDS) and total suspended solids.

2. Continue the current monitoring program of the water in the South Cell TSF Reclaim Pond for cyanide,
total and dissolved metal scan, ammonia, nitrate, fluoride, chloride, sulfates, total dissolved solids (TDS)
and total suspended solids. It is understood that this recommendation is required as per the water license.

3. Regular monitoring of pit water quality (Portage and Goose) should also be undertaken, when the site can
be safely accessed, and analyzed for cyanide, total and dissolved metals, ammonia, nitrate, chloride,
fluoride, sulfates, total dissolved solids (TDS) and total suspended solids. This information will be useful in
deweloping and calibrating a water quality forecast model of the pit water quality based on loadings from
surface runoff and possible underground water seepage.

4. If possible quantify the seepage flows or wolumes entering the Portage and Goose Pits. The study should
also attempt to evaluate the seepage rate into the pits as a function of the hydraulic difference between the
water level in the pit and in Third Portage Lake.

5. Once transfer of South Cell Reclaim Water to the Portage Pit begins, regular (at least monthly) monitoring
of all outflows of the TSF Reclaim Pond for all parameters should be undertaken, including TSS to ensure
low level during transfer.
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6. Once Portage and Goose Pits are hydraulically connected, it is recommended to sample the water at
different points in the pit area in order to evaluate the mixing efficiency ower the entire area. The samples
should be taken at different depths over the entire area of the flooded pits before and after the filling

season.

7. Continue to sample and analyze, as per the Water License requirement, water from the Vault Pit and Vault
Attenuation Pond and include ammonia and nitrate in the list of parameters to analyze for.

8. Perform a bench scale water treatment test to evaluate the contaminant removal efficiency using treatment
approaches such as lime neutralization, coagulation/flocculation with aluminum sulfate or ferric sulfate, and
coagulation/flocculation with proprietary coagulants designed for metal removal, as well as alternative

treatment options.
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Appendix A

Water Quality Data

Attenuation Pond (ST-18)/ South Cell TSF Reclaim Pond (ST-21)
North Cell TSF Reclaim Pond (ST-21)

Central Dike Downstream Pond (ST-S-5)

Portage Pit, Pit A (ST-17)

Portage Pit, Pit E (ST-19)

GoosePit Sump and Goose Pit Lake (ST-20)

Final Effluent Dischargeto Wally Lake (ST-10)
Vault Pit Sump (ST-23)

Vault Attenuation Pond (ST-25(a))

Wally Lake Exposure Area (ST-MMER-2-EEM-WLE)
Phaser Pit (ST-41and ST-42)

Mill Effluent Quarterly Samples
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SNC-Lavalin ATTENUATION POND / SOUTH CELL TSF RECLAIM POND (ST-18 AND SOUTH CELL ST-21)

4-Jun-13 0. 0.0063 0.117
4-Jul-13 0. 7.4 12.83 924 97 0.009 <0,0002 <0,0005 6.15 0.04535 | <0,00002 60.1 0.03385 0.0178 0.1725 320
-Aug-- 0. 7.2 13.25 224 9.8 0.01 0.23f
-Sep- 0. 7. 4.8 420 0.021 <0,0001 0.0064 12.4 0.061 0.00008 91.3 0.011 0.0045 0.19: 396
-Oct- 0: 7. 0.7 472 0.00¢ 0.03¢
-Jun-14 014 6. 8.9 830 8.5 0.00 0.24°
1-Jul-14 014 7. 26.3 021 96 0.006 0.0001 0.0041 8.4 0.0447 0.00007 84.4 0.006: 0.0041 0.34 318
5-Aug-14 014 7.8 8.11 497 103 0.006 0.0001 0.0068 9.7 0.0462 0.0001 112 0.0052 0.462 406
7-Sep-14 014 114 0.0054 0.346
13-Oct-14 014 106 118 0.0065 0.336
6-Jan-15 0: 117 0.037 0.0203 31.3 0.0827 0.00026 406 2.561 16.29 893.5444
10-Feb-15 0: 116 0.036 0.022 53.7 0.1157 0.00068 439 0.6986 14.71 1099
4-Mar-15 0: 126 0.024 0.0379 54.6 0.1208 0.00079 543 2.045 13.08 1224
7-Apr-15 0: 113 0.029 0.0126 59.7 0.1296 0.00094 638 2.165 0.762 1325
5-May-15 0: 80 0.232 <0.0005 57 0.1062 0.00066 770 5.541 22.93 1395
1-Jun-15 0: 76 0.022 0.0005 57.3 0.107 0.00086 637 1.857 6.13 1329
6-Jul-15 0: 107 0.006 0.0005 45.8 0.0772 0.00002 633 0.6646 0.638 1315
3-Aug-15 0: 157 0.006 0.0005 16.1 0.0581 0.00078 378 0.1869 0.047 1029
1-Sep-15 0: 0.0025
8-Sep-15 0: 150 0.006 0.0015 31.2 0.0485 0.00061 436 0.0618 0.078 1176
13-Sep-15 0: 411 0.024
28-Sep-15 0: 427 0.34
6-Oct-15 0: 135 0.003 0.0025 5.79 0.0585 0.00043 1329 0.6453 0.307 1222
13-Oct-15 0: 137 0.003 0.0081 5.09 0.0453 0.00063 445 0.485 0.272 1100
20-Oct-15 0: 399 0.676
26-Oct-15 0: 429 137
2-Nov-15 0: 137 0.01 0.0088 35.4 0.0535 0.00081 445 2.403 1.45 1263
10-Nov-15 0: 431 0.56
19-Nov-15 0: 471 1.28
23-Nov-15 0 505 2.37
1-Dec-15 0: 144 0.014 0.0003 0.00025 35.4 0.076 0.0008 562 0.0155 3.58 1461
S-Jan-16 0: 8. 4.75 141 0.055 0.00005 0.012 413 0.091 0.00138 548 0.610 0.2914 10.6 0.477 1303
1-Feb-16 0: 8.2 16.4 126 0.018 0.001 0.0164 44.1 0.110 0.0011 630 0.50: 0.0412 9.51 0.40! 0.00: 1567
8-Mar-16 0: 7.4 13.65 132 0.024 0.0003 0.0112 50.0 0.137 0.00001 599 1.88: 0.0719 10.79 0.39: 0.00: 1497
5-Apr-16 0: 8.6 10.88 129 0.02 0.0037 0.0218 49.7 0.105 0.00107 608 1. 0.0526 6.82 0.37. 0.02 1561
3-May-16 0: 8.78 .2 117 0.04 0.0009 0.0363 51.4 0.110 0.00095 614 0.0 0.0131 5.77 5.41 0.00: 1237
16-Jun-16 0: 8.5 .1 93 0.022 0.0006 0.0096 38.6 0.078 0.00044 348 0.2; 0.1646 0.977 0.056 0.04! 916
18-Jul-16 0: 7.14 .5 126 0.047 0.0016 0.0192 327 0.084 0.00182 344 0.0 0.0787 0.08 0.0: 0.01: 1073
2-Aug-16 0: 8. .56 133 0.015 0.0006 0.0097 31.3 0.088 0.00154 372 0.0f 0.0751 0.094 0.04 0.005 212 1273
6-Sep-16 0: 8. 18.13 132 0.053 0.00005 0.00025 41.6 0.089 0.00112 364 0.10 0.0887 0.072 0.04 0.0 35 1210
3-Oct-16 0: 7. 6. 122 0.078 0.0002 0.00025 389 0.069 0.00118 332 0.26: 0.2160 0.161 0.1 0.0 36 93 1301
8-Nov-16 0: 8 7. 120 0.056 0.0001 0.0089 43.4 0.087 0.00235 407 0.02 0.0108 0.586 0.0 0.0 214 11 1272
5-Dec-16 0: 7. 4. 127 0.059 0.00005 0.0046 44.8 0.094 0.00191 417 0.20¢ 0.0191 1.66 0.2; 0.0; 51 40 962
3-Jan-17 0: 6 4. 134 0.037 0.00005 0.0142 48.4 0.111 0.00217 430 0.24 0.0250 2.19 0.1 0.0 371 27 1284
6-Feb-17 0: .5 11. 135 0.003 0.0003 0.0116 383 0.095 0.00189 447 0.70¢ 0.0094 2.56 0.25! 0.0 97. 39 1404
6-Mar-17 0: .7 7.8 132 0.039 0.0001 0.0153 49.3 0.095 0.00181 545 0.274 0.0157 2.96 0.07: 6.06 114 39 1261
6-Apr-17 0: .35 8.1! 128 0.072 0.0003 0.0098 5.2 0.108 0.00152 551 0.214 0.0226 3.62 0.61! 0.007 98. 38 1333
1-May-17 0: .3 13. 125 0.025 0.00005 0.0057 56.2 0.085 0.00117 563 0.750 0.0229 3.02 0.79! 0.007 93,
12-Jun-17 0: .14 11 104 0.008 0.00005 0.0057 39.0 0.044 0.00085 333 0.110 0.0838 0.143 0.11 0.0025 0.005 92. 980
10-Jul-17 0: 0! 5.88 123 0.003 0.00005 0.0282 37.0 0.040 0.00092 307 0.105 0.0730 0.1 0.037 0.0025 23.1 75. 828
1-Aug-17 0: 6.15 138 0.047 0.00015 0.00025 43.4 0.053 0.00121 34 0.071 0.0673 0.112 0.069 0.008 0.005 11 1192
7-Aug-17 0 9.92 133 0.111 0.00025 0.0086 41.4 0.090 0.000025 310 0.110 0.1055 0.228 0.097 0.024 0.005 0.0! 1740
14-Aug-17 0: B 3.1 144 0.078 0.00005 0.0128 419 0.064 0.00001 323 0.055 0.0473 0.105 0.066 0.017 0.005 0.025 1238
21-Aug-17 0: 8. 4.44 139 0.003 0.00005 0.0011 42.4 0.084 0.00146 323 0.147 0.0772 0.139 0. 0.0025 0.05 2228
28-Aug-17 0: 7.8 127 0.047 0.00005 0.0099 50.0 0.104 0.00041 377 0.073 0.0525 0.213 0.094 0.0025 0.213 1175
3-Sep-17 0: 8. 5 128 0.543 0.0025 0.0077 47.0 0.082 0.00125 356 0.716 0.6841 0.538 0.341 0.043 0.005 0.025 1350
11-Sep-17 0: 7. .| 7.5 124 0.074 0.00005 0.0041 38.0 0.086 0.00195 320 0.420 0.3656 0.08 0.074 0.007 0.005 73.1 1178
18-Sep-17 0: 10.74 122 0.037 0.0007 0.00025 49.0 0.079 0.00158 321 0.581 0.5192 0.195 0.181 0.185 1026
25-Sep-17 0: 7.3 121 0.202 0.0006 0.009 43.0 0.072 0.00115 340 0.400 0.4074 0.113 0.094 0.056 0.005 4.24 952
2-Oct-17 0: 0. 4.94 112 0.018 0.00005 0.0091 51.8 0.063 0.00191 338 0.315 0.2982 0.096 0.061 44.4 918
9-Oct-17 0: .6 7 123 0.003 0.00005 0.0166 48.1 0.012 0.00001 351 0.340 0.0010 0.123 0.062 0.1 959
7-Nov-17 0: 8 123 0.189 0.00005 0.0062 50.3 0.083 0.00234 407 0.568 0.3560 0.194 0.025 0.042 43. 437 991
4-Dec-17 0: 8.6 16.2 122 0.033 0.00005 0.0067 1. 0.080 0.0017: 440 1.192 0.240: 1 0.073 0.43 0.0: 70.1 14
2-Jan-18 0: 8.27 12.4 3.27 9.74 127 0.01! 0.00005 0.0104 0. 0.081 0.0021 543 0.9318 0.378: .08 0.023 0.013 59. 0.085 43
13-Feb-18 0: 112 0.03: 0.00005 0.00025 R 0.137 0.0014 499 0.4288 0.014¢ .76 0.069 0.42 05 70 6
6-Mar-18 0: .25 14.3 2.2 117 0.00: 0.00005 0.0083 . 0.189: 0.0000t¢ 560 3.409 0.820: .57 0.019 50 12 0
2-Apr-18 0: .47 5.16 4.3 10.06 113 0.0: 0.00005 0.0272 . 0.084° 0.0014¢ 556 0.3385 0.027 .29 0.04 0.764 0 52 4
7-May-18 0: .24 7.5 9. 104 0.032 0.00005 0.00025 . 0.103 0.000189 484 0.9857 0.1122 0.172 0.002 0.0025 0: 126 034
4-Jun-18 0: .79 83.3 4.0 87 0.0: 0.00005 0.0087 . 0.0797 0.00454 511 1.682 0.6625 2.82 0.005 0.121 7 35.4 959
2-Jul-18 0: .26 12.3 3 104 0.0: 0.00005 0.0015 41 0.0625 0.00263 281 309 0.7239 0.5136 0.204 0.12 0.07 0.005 44.2 127 818
9-Jul-18 0: 0.068
6-Aug-18 0: 8.1 9.89 .42 121 0.0025 0.0002 0.0276 44.4 0.0651 0.00194 253 338 0.3659 0.3854 0.797 0.051 43.3 41.9 72 712
3-Sep-18 0: 7.9 5 .29 120 0.0025 0.00005 0.012 38 0.0455 0.00107 307 313 0.2344 0.2054 0.023 0.015 0.022 21 37.6 101 887
2-Oct-18 0: .1 7.84 .72 117 0.0025 0.00005 0.0214 39.4 0.633 0.00225 388 324 0.7016 0.6379 0.044 0.024 0.025 311 35.6 825 1092
6-Nov-18 0: 0. 13.9 4.49
8 .1 7.53 4.19 152 0.0025 0.00005 0.033 48.8 0.0599 0.00217 445 445 0.0972 0.0662 0.558 0.084 0.026 41.2 67.3 71.3 1291

663133-0000-49EB-0001_00 (ST21 Comparison).xlsx




SNC-Lavalin

ATTENUATION POND / SOUTH CELL TSF RECLAIM POND (ST-18 AND SOUTH CELL ST-21)

4-Jun-13 0.18 <0,0003 379 0.00:

4-Jul-13 0.005 0.395 0.235 5.1 0.185 0.00245 633.5 2775 1.8265 0.0001 0.0154 0.04185 <0,0003 0.001 <0,005 <0,001 0.002!

-Aug-1: 0.35 0.0089 7 0.240:

-Sep-1: 0.01 0.49 0. 3.3 0.6 0.0003 06 451 2.44 <0,0001 0.0306 0.0822 <0,0003 0.002 <0,005 0.004 0.013:

-Oct-1. 0. <0,0003 14 0.016:

-Jun-14 0. 0.0003 54 0.004:

1-Jul-14 0.01 0.57 0.2 12 0.27 0.0003 2628 471 2.43 0.0001 0.0237 0.0346 0.0003 0.001 0.005 0.001 0.006:

5-Aug-14 0.01 0.56 13 0.21 1155 612 2.858 0.0001 0.0269 0.041 0.0003 0.004 0.005 0.001

7-Sep-14 0.18 0.0003 1283 0.0111
13-Oct-14 0.19 0.0017 1363 0.0084

6-Jan-15 0.05 2.5 7.45 1924 1200 0.02 0.00038 0.1849 0.1146 0.00015 0.049 0.0025 0.001

10-Feb-15 0.2 0.26 9.08 2190 1456 0.003 0.00061 0.2755 0.0571 0.00015 0.084 0.0025 0.0005

4-Mar-15 0.03 0.42 11 2628 1537 0.0254 0.00077 0.3331 0.1832 0.00015 0.104 0.0025 0.002

7-Apr-15 0.9 0.01 10.8 2946 1670 0.014 0.00058 0.3948 0.0258 0.00015 0.102 0.0025 0.004

5-May-15 2.4 2.4 10.7 3411 1604 0.0084 0.00057 0.4086 0.0304 0.00015 0.079 0.0025 0.0005

1-Jun-15 0.05 0.03 10.4 2801 1557 0.057 0.00037 0.3877 0.0287 0.00015 0.075 0.0025 0.003

6-Jul-15 0.05 0.03 10.5 2270 1235 0.1811 0.00031 0.3019 0.0853 0.00015 0.046 0.0025 0.0005

3-Aug-15 0.02 0.04 8.51 2328 1316 0.6803 0.00015 0.25 0.0834 0.00015 0.049 0.0025 0.005

1-Sep-15

8-Sep-15 0.01 0.01 7.29 2230 1473 1.018 0.00009 0.244 0.0578 0.00015 0.039 0.0025 0.0005

13-Sep-15 0.00015

28-Sep-15

6-Oct-15 0.02 0.44 7.77 2184 1650 1.254 0.00007 0.3034 0.0962 0.0003 0.045 0.0025 0.0005

13-Oct-15 0.02 0.47 7.53 2210 1656 1129 0.00005 0.2468 0.0668 0.0003 0.036 0.0025 0.0005

20-Oct-15 7.88 1500 0.0003

26-Oct-15 8.56 1811 0.0015

2-Nov-15 0.03 0.4 9.09 2433 1651 0.9792 0.00024 0.3123 0.1404 0.0003 0.048 0.0025 0.001

10-Nov-15 8.17 1866 0.0003
19-Nov-15 1852 0.0003
23-Nov-15 9.77 0.0003

1-Dec-15 0.36 0.13 10.7 2926 1998 0.1727 0.00028 0.3233 0.018 0.0003 0.072 0.0025 0.0005

S5-Jan-16 0.44 0.14 0.34 2.61 10.7 0.22 0.0001 2992 16 2274 0.0802 0.00007 0.3571 0.0231 0.00015 0.088 0.0025 0.007 0.033 0.0162 0.090¢ 0.0013: 0.0025
1-Feb-16 0.89 0.77 0.27 4.83 6.34 0. 0.0001! 3136 35 2052 0.0575 0.00025 0.4267 0.0165 0.00015 0.097 0.001 0.001 0.142 0.0149 0.130¢ 0.0010: 0.0023
8-Mar-16 .67 122 0.36 2.6 12.5 0.24 0.0001 3386 2060 0.0743 0.00021 0.4821 0.013 0.00015 0.113 0.001 0.0005 0.247 0.0138 0.135! 0.0000: 0.000:
5-Apr-16 .64 0.7 0.4 2.94 10.7 0.24 0.001! 3030 2142 0.1378 0.0003 0.4613 0.0133 0.00015 0.125 0.001 0.001 0.147 0.028 0.123 0.0012 0.002.
3-May-16 .46 131 2.79 279 10.5 0.22 0.00015 3611 2161 0.1118 0.00077 0.5981 0.0113 0.00015 0.103 0.001 0.001 0.24 0.0338 0.1207 0.0008 0.002
16-Jun-16 0.6 0.02 0.35 0.01 5.79 0.1 0.000: 2017 1511 0.0005 0.00001 0.0005 0.0005 0.0003 0.001 0.002 0.001 0. 0.0005 0.0005 0.0000: 0.000¢
18-Jul-16 0.79 0.06 0.45 1 5.55 0.14 0.00015 2452 1683 0.4181 0.00047 0.4507 0.0539 0.00015 0.067 0.0004 0.0005 0.26: 0.0236 0.0846 0.0019! 0.000:
2-Aug-16 0.16 0.05 0.39 0.93 5.04 0. 0.0037 2430 5 1730 0.3433 0.0004 0.4812 0.0502 0.00015 0.066 0.0004 0.0005 0.039 0.014 0.087 0.0014: 0.000:
6-Sep-16 0.17 0.03 0.41 136 5.28 0. 0.00015 2914 5 1926 0.2782 0.000005 0.496 0.03 0.00015 0.057 0.0004 0.001 0.11 0.0177 0.096: 0.0010: 0.0011
3-Oct-16 0.44 0.04 0.39 0.99 4.32 0. 0.00015 2580 8 1768 0.322 0.00036 0.431 0.0498 0.00015 0.052 0.0004 0.0005 0.21 0.00025 0.074: 0.00154 0.0003
8-Nov-16 0.8 0.35 0.42 173 4.91 0. 0.0006 2542 13 1945 0.1591 0.00055 0.4696 0.0471 0.00015 0.067 0.0004 0.005 0.192 0.0083 0.090: 0.00: 0.0015
5-Dec-16 1.0 0.66 0.43 171 4.89 0. 0.00015 2968 8 2018 0.2706 0.00044 0.5502 0.0326 0.00015 0.06 0.0004 0.002 0.096 0.004 0.085: 0.00196 0.0003
3-Jan-17 1. 031 0.41 2.46 5.76 0. 0.0007 3213 14 2137 0.154 0.00044 0.5385 0.0189 0.00015 0.022 0.0004 0.003 0.062 0.0134 0.11: 0.0 0.0012
6-Feb-17 0.! 0.56 0.44 1.82 5.26 0. 0.00015 3414 7 2199 0.187 0.00045 0.5317 0.0209 0.00015 0.06 0.0004 0.001 0.059 0.0: 0.10¢ 0.00: 0.0003
6-Mar-17 0. 112 0.33 2.45 6.01 0. 0.00015 3681 11 2180 0.120 0.0006 0.5714 0.0305 0.00015 0.059 0.0004 0.0005 0.111 0.0: 0.09 0.00. 0.001
6-Apr-17 0. 0.43 0.25 0.28 4.93 0. 0.004! 3730 9 2216 0.229 0.00059 0.5735 0.018 0.0047 0.047 0.0004 0.003 0.102 0.0 0.10 0.0013 0.000
1-May-17 0. 0.33 0.4 161 4.98 0. 0.00015 3680 16 2322 0.222 0.00027 0.5222 0.0117 0.00015 0.038 0.0004 0.0005 0.1 0.00: 0.0874 0.00125 0.000:
12-Jun-17 0. 0.05 0.36 0.78 3.86 0. 0.00015 2750 2 1585 0.407 0.00043 0.2808 0.0641 0.00015 0.032 0.0004 0.0005 0.034 0.0043 0.053 0.00162 0.000:
10-Jul-17 0.29 0.02 0.39 0.45 2.36 0.4 0.00015 2460 7 1445 0.398 0.000005 0.355 0.0738 0.00015 0.029 0.0004 0.0005 0.07 0.0218 0.0408 0.00102 0.000
1-Aug-17 0.03 0.03 0.37 124 2.08 0. 0.001 2584 10 1772 0.421 0.00005 0.3883 0.0699 0.00015 0.031 0.0004 0.001 0.069 0.00025 0.0639 0.00127 0.000¢
7-Aug-17 0.37 0.02 0.38 2.83 0. 0.00025 2664 16 0.407 0.000005 0.4215 0.0567 0.00025 0.019 0.0004 0.00025 0.198 0.0095 0.0918 0.0002 0.000:
14-Aug-17 0.21 0.03 0.46 0.87 121 0. 0.00015 2691 3 1037 0.374 0.00015 0.4723 0.0558 0.00015 0.036 0.0004 0.0005 0.078 0.0184 0.0753 0.00002 0.000:
21-Aug-17 0.37 0.03 0.421 124 2.09 0. 0.00015 2717 4 1813 0.33 0.00019 0.5305 0.1055 0.00015 0.038 0.0004 0.0005 0.04 0.00025 0.1558 0.0026: 0.000:
28-Aug-17 0.63 0.03 0.41 153 3 0. 0.0095 2896 31 1823 0.29' 0.000005 0.5382 0.0441 0.0038 0.039 0.0004 0.002 0.276 0.0158 0.0955 0.00104 0.008:
3-Sep-17 1.14 1.06 0.45 0.73 3.46 0. 0.0024 2776 35 2014 0.220 0.0002 0.5563 0.1644 0.00015 0.036 0.0004 0.0005 0.577 0.0092 0.0865 0.0012! 0.003!
11-Sep-17 0.26 0.02 0.32 0.89 2.94 0. 0.00015 2702 9 2001 0.143 0.0004 0.5201 0.1518 0.00015 0.041 0.0004 0.0005 0.173 0.0027 0.0931 0.0019: 0.000:
18-Sep-17 0.2 0.02 0.39 0.8 3.13 0. 0.004: 2835 5 1982 0.102 0.00031 0.5566 0.2258 0.00015 0.047 0.0004 0.001 0.037 0.00025 0.0879 0.0017 0.000:
25-Sep-17 0.17 0.02 0.45 0.94 297 0. 0.000: 2832 3 1991 0.160 0.00004 0.5163 0.2213 0.00015 0.049 0.0004 0.0005 0.058 0.0058 0.0689 0.0011 0.004:
2-Oct-17 0.27 0.02 0.58 129 2.92 0. 0.000: 2864 74.2 0.234 0.00027 0.4562 0.2232 0.00015 0.043 0.0004 0.0005 0.052 0.007¢ 0.059: 0.0016: 0.001
9-Oct-17 0.16 0.005 0.46 134 3.21 0. 0.000: 2852 1889 0.223 0.00044 0.063 0.0352 0.0077 0.001 0.0004 0.0005 0.033 0.013: 0.070: 0.0020. 0.001¢
7-Nov-17 0.18 0.04 0.45 131 3.41 0. 0.000: 3837 2343 0.273 0.00054 0.7052 0.1387 0.00015 0.074 0.0004 0.002 0.045 0.003: 0.071¢ 0.00212 0.0011
4-Dec-17 0.37 0.03 0.37 .36 4.26 0.2 0.000: 483 430 0.193 0.00057 0.6202 0.16 0.00015 0.081 0.0004 0.004 0.02 0.003 0.0915 0.00222 0.0003
2-Jan-18 0.339 0.018 0. 17 4.13 0.2 0.000: 560 4 09 0.1977 0.00054 0.7035 0.0699 0.00015 0.086 0.0004 0.001 0.021 0.0094 0.0865 0.00237 0.0031
13-Feb-18 1.03 0.59 0.4 4.82 0.22 0.000: 464 65 0.4013 0.00067 0.6232 0.0392 0.00015 0.078 0.0004 0.002 0.095 0.00025 0.1532 0.00213 0.0038
6-Mar-18 0.799 0.0: 0.4 4.51 0.2 0.000: 3247 4 0.315 0.000005 0.6277 0.1381 0.00015 0.077 0.0004 0.0005 0.07 0.007¢ 0.2004 0.00007 0.000¢
2-Apr-18 0.27 0.0¢ 0.4 .68 0. 0.000: 3085 7. 0.3105 0.0006 0.5523 0.0456 0.00015 0.069 0.0004 0.00: 0.008 0.037 0.08 0.0014 0.002:
7-May-18 0.56 0.0: 0.4 4 4.6 0. 0.000: 2488 A 0.3245 0.00001 0.5675 0.09 0.00015 0.055 0.0004 0.0005 0.089 0.00 0.1196 0.00186 0.000:
4-Jun-18 7.59 0.0: 0.4 6.77 0. 0.0235 2628 1825 0.1485 0.000005 0.5224 0.09: 0.00015 0.1 0.0004 0.002 2.25 0.00 0.0806 0.00444 0.0074
2-Jul-18 0.96 0.0 0.48 4.24 0.0 0.0009 2131 21 1538 0.487 0.00002 0.4249 0.13 0.00015 0.066 0.0004 0.006 0.118 0.00 0.0704 0.00293 0.000¢
9-Jul-18

6-Aug-18 0.02 0.01 0.58 1.04 5.86 5.86 0.0007 2466 10 1977 0.3685 0.000005 0.4502 0.1113 0.00015 0.0799 0.0001 0.003 0.006 0.0248 0.0599 0.0019 0.0003
3-Sep-18 0.18 0.01 0.47 0.87 4.83 0.11 0.0015 2096 5 1950 0.6096 0.000005 0.3694 0.0738 0.00015 0.0591 0.0001 0.002 0.039 0.0173 0.0475 0.0097 0.0006
2-Oct-18 0.57 0.005 0.46 0.3 3.79 0.15 0.0037 1524 12 1847 0.9665 0.000005 0.4334 0.0814 0.00015 0.0773 0.0001 0.004 0.096 0.0216 0.0624 0.00214 0.0016
6-Nov-18

8 0.4 0.06 0.55 2.04 4.78 0.13 0.0015 2482 2344 0.8173 0.000005 0.4938 0.0484 0.00015 0.0511 0.0001 0.002 0.021 0.0363 0.0574 0.00222 0.0016

663133-0000-49EB-0001_00 (ST21 Comparison).xlsx



























































































































































































































































































































































































	Table of Contents
	List of Tables
	1 INTRODUCTION
	1.1 Recommendation from 2017 water management plan

	2  BACKGROUND INFORMATION
	2.1 Site Conditions
	2.1.1 Climate
	2.1.2 Faults
	2.1.3 Permafrost
	2.1.4 Hydrology

	2.2 Mining Operation Description
	2.2.1 Portage Pit Area
	2.2.1.1 Tailings Storage Facility

	2.2.2 Goose Pit Area
	2.2.3 Vault Pit Area

	2.3 Life Of Mine Description
	2.4 Changes from the Water Management Plan 2017

	3 Water Management Plan and water balance
	3.1 General Water Management Strategy
	3.1.1 Updated Tailings Deposition Strategy
	3.1.2 Fresh Water from Third Portage Lake
	3.1.3 Reclaim Tailings Water
	3.1.4 Mill
	3.1.5 North Cell
	3.1.6 South Cell
	3.1.7 Portage Pit
	3.1.8 Goose Pit
	3.1.9 Vault Pits Area
	3.1.10 Water Transfers
	3.1.10.1 TSF Water Transfers
	3.1.10.2  Vault Treatment Plant
	3.1.10.3  Stormwater Management Pond

	3.1.11 Seepage Collection Systems
	3.1.11.1 Mill Seepage Collection system
	3.1.11.2 ST-16 RSF Seepage management
	3.1.11.3  East Dike Seepage Collection
	3.1.11.4 Central Dike Seepage


	3.2 Pit Flooding
	3.2.1 Portage Area Flooding
	3.2.1.1 Goose Pit Flooding
	3.2.1.2 Portage Pit Flooding

	3.2.3 Vault Pit Area Flooding

	3.3 Water Management Structures

	4  Meadowbank Water Quality Forecasting Update
	5 2018 Integrated Deposition Plan
	6 Conclusion
	7 Recommendations
	8 References
	APPENDIX A – Water Balance
	APPENDIX B – General water movement
	APPENDIX C – 2019 Meadowbank Water Quality forecasting update
	APPENDIX D – 2019 FRESHET ACTION PLAN
	APPENDIX E – 2015 ammonia management plan
	Appendix A - Water Balance.pdf
	WMP Table (app.)

	Appendix C -Water quality forecast.pdf
	Front cover
	663133-0000-40ER-0001_00 (Body)
	Appendix A
	Appendix 1
	Appendix 2
	Appendix 3
	Appendix 4
	Appendix 5
	Appendix 6a
	Appendix 6b
	Appendix 7
	Appendix 8
	Appendix 9
	Appendix 10
	Appendix 11
	Appendix 12

	Back cover

	Appendix D - 2019 Meadowbank Freshet Action Plan.pdf
	2019 FAP
	Snow_Disposal_Removal_Meeting_ December 26, 2018
	Scanned from a Xerox Multifunction Printer
	MBK

	2018 Water Management Report & Plan_Final.pdf
	Table of Contents
	List of Tables
	1 INTRODUCTION
	1.1 Recommendation from 2017 water management plan

	2  BACKGROUND INFORMATION
	2.1 Site Conditions
	2.1.1 Climate
	2.1.2 Faults
	2.1.3 Permafrost
	2.1.4 Hydrology

	2.2 Mining Operation Description
	2.2.1 Portage Pit Area
	2.2.1.1 Tailings Storage Facility

	2.2.2 Goose Pit Area
	2.2.3 Vault Pit Area

	2.3 Life Of Mine Description
	2.4 Changes from the Water Management Plan 2017

	3 Water Management Plan and water balance
	3.1 General Water Management Strategy
	3.1.1 Updated Tailings Deposition Strategy
	3.1.2 Fresh Water from Third Portage Lake
	3.1.3 Reclaim Tailings Water
	3.1.4 Mill
	3.1.5 North Cell
	3.1.6 South Cell
	3.1.7 Portage Pit
	3.1.8 Goose Pit
	3.1.9 Vault Pits Area
	3.1.10 Water Transfers
	3.1.10.1 TSF Water Transfers
	3.1.10.2  Vault Treatment Plant
	3.1.10.3  Stormwater Management Pond

	3.1.11 Seepage Collection Systems
	3.1.11.1 Mill Seepage Collection system
	3.1.11.2 ST-16 RSF Seepage management
	3.1.11.3  East Dike Seepage Collection
	3.1.11.4 Central Dike Seepage


	3.2 Pit Flooding
	3.2.1 Portage Area Flooding
	3.2.1.1 Goose Pit Flooding
	3.2.1.2 Portage Pit Flooding

	3.2.3 Vault Pit Area Flooding

	3.3 Water Management Structures

	4  Meadowbank Water Quality Forecasting Update
	5 2018 Integrated Deposition Plan
	6 Conclusion
	7 Recommendations
	8 References
	APPENDIX A – Water Balance
	APPENDIX B – General water movement
	APPENDIX C – 2019 Meadowbank Water Quality forecasting update
	APPENDIX D – 2019 FRESHET ACTION PLAN
	APPENDIX E – 2015 ammonia management plan
	Appendix A - Water Balance.pdf
	WMP Table (app.)

	Appendix C -Water quality forecast.pdf
	Front cover
	663133-0000-40ER-0001_00 (Body)
	Appendix A
	Appendix 1
	Appendix 2
	Appendix 3
	Appendix 4
	Appendix 5
	Appendix 6a
	Appendix 6b
	Appendix 7
	Appendix 8
	Appendix 9
	Appendix 10
	Appendix 11
	Appendix 12

	Back cover

	Appendix D - 2019 Meadowbank Freshet Action Plan.pdf
	2019 FAP
	Snow_Disposal_Removal_Meeting_ December 26, 2018
	Scanned from a Xerox Multifunction Printer
	MBK





