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Dear Serge,
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Hydrogeological Characterization

1 - INTRODUCTION

Agnico Eagle Mines Ltd. Meadowbank Division (AEM) is developing the Whale Tail Pit (the Project) in Nunavut,

Canada. The Project is located 50 km northwest of AEM’s Meadowbank Mine and 160 km northwest of Baker

Lake. AEM is currently evaluating the potential for mining the satellite Whale Tail deposit using open pit mining

methods.

Knight Piésold Ltd. (KP) was retained to conduct a geomechanical and hydrogeological site investigation to

support permitting and engineering for the open pit mine design. The deposit lies within the northern section of

Whale Tail Lake, as shown on Figure 1. A key objective of this work was to characterize the permafrost and talik

conditions below the lake by:

e Planning and conducting a site investigation program to characterize the hydrogeological and permafrost
conditions in the vicinity of the proposed open pit.

e Reviewing the collected data and using it to develop a conceptual permafrost / talik model.

e Using analytical and numerical methods to confirm the conceptual model and predict the potential for talik to
develop both spatially and with depth below Whale Tail Lake.

e Installing, developing, and sampling groundwater monitoring wells that were targeted to intercept the talik, if
present, in the vicinity of the open pit.

The results of the permafrost and hydrogeological assessment as well as the supporting data and analyses are
summarized in this letter. It is important to note that the permafrost and talik characterization was conducted
using a preliminary dataset (<4 months of monitoring) and that the interpretation will be refined as additional data
becomes available. The results of the groundwater quality characterization of the talik are also summarized in
this letter and supplemented with available data from the AEM Meadowbank Gold Mine.
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2 - PROJECT SETTING
2.1 CLIMATE

The Project is located in the Canadian Sub-Arctic and cold winter conditions predominate for the majority of the
year. There is an on-site meteorological station at the Meadowbank mine located approximately 50 km to the
south. Three years of hourly and daily data (2013 to 2015) are available to characterize the meteorological
conditions at the Project site, including temperature, pressure, relative humidity, wind speed and direction, and
precipitation. The annual daily average temperature is -11.4°C. The annual average daily maximum and
minimum temperatures are 2.7°C and -22.4°C, respectively.

2.2 TOPOGRAPHY AND LAKE CHARACTERISTICS

The topography surrounding the Project is generally flat with local surface relief of up to 20 m. The low terrain of
the area has resulted in a diffuse drainage pattern. High flows are observed during spring runoff, while low flows
and dry stream channels are typical in late summer. Whale Tail Lake drains to the south via a network of low
lying lakes.

The following characteristics of Whale Tail Lake are based on a bathymetry survey completed in 2015 (provided

by Groupe Conseil Nutshimit-Nippour, 2015). The bathymetry is shown on Figure 1.

e The lake elevation was measured at 152.4 meters above sea level (masl) in August 2015.

e The depth of the lake in the northwest end of the lake, in the vicinity of the open pit, ranges from 1 to 16 m.

e The lake bottom is terraced. The terraces extend out from the shoreline for a distance of between 1 m and
150 m. Beyond the terrace is an abrupt drop-off.

Mean annual temperatures from the bottom of the lakes in Nunavut and North West Territories (that do not
freeze in winter) are 4°C (Burn, 2002).

Regional lake ice characteristics were reviewed using the Canadian Ice Database (Lenormand et al., 2002). The
closest reference to Whale Tail Lake is Baker Lake (120 km to the south), which records a mean maximum lake
ice thickness of 2.25 m (data from 1957 to 1990). It is expected that the mean ice thickness over Whale Tail
Lake is within this range.

2.3 REGIONAL PERMAFROST CONDITIONS

The land surface near the project is underlain by continuous permafrost, with the exception of waterbodies in the
area that are too deep to freeze to the bottom in the winter. Taliks (see glossary included as Appendix A) are
expected beneath a waterbody where the water depth is greater than the ice thickness. Formation of open taliks
that penetrate through the permafrost may be expected for relatively deeper and larger lakes in the Project area.

Site characteristics of specific interest to the current study include:

e The permafrost is expected to be at least 300 m deep and may be over 400 m deep in locations that are not
affected by waterbodies (Golder, 2012). The base of the permafrost is expected to be irregular and spatially
variable.

e Open or closed taliks are expected below large and deep lakes.

e The permafrost is overlain by an active layer that thaws during summer. The depth of the active layer is
typically expected to range between 1 m and 3 m (Golder, 2012).

The conceptual cross section presented on Figure 2 demonstrates the interaction of surface water bodies and
groundwater systems in a continuous permafrost environment.
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Figure 2 Conceptual Cross Section Presenting the Components of a Permafrost Region

3 — SITE INVESTIGATION PROGRAM

A geomechanical and hydrogeological site investigation program was completed by KP at the Project site

between June and October, 2015. As part of the program, instrumentation was installed in six drillholes around

the periphery of the proposed open pit and Whale Tail Lake in order to collect data on the ground thermal
regime. Groundwater monitoring wells were also installed in three drillholes. The installed instrumentation is
summarized in Table 1 and Figure 1 and includes:

e Three 200 m long multi-point thermistor strings targeting the potential talik below Whale Tail Lake in the
immediate vicinity of the open pit. A vibrating wire piezometer (VWP) was installed at the base of each
thermistor string to record changes in water pressure and to help assess the cryopeg-permafrost boundary.

e One 450 m long multi-point thermistor string installed in an area approximately 350 m away from the
influence of the lake. This instrument was installed to assess the baseline permafrost conditions.

e Two 500 m long multi-point thermistor strings targeting the potential talik below the centre of Whale Tail
Lake and the expected base of permafrost. These thermistors were installed later in the program, once the
initial results of the other instruments had been reviewed.

e An electrical conductivity (EC) data logger installed in conjunction with one of the 200 m thermistor strings in
drillhole AMQ15-349A. The EC logger was installed to allow the in-situ Total Dissolved Solids (TDS) and
salinity to be estimated.

e Three groundwater quality monitoring wells were installed, targeting the potential talik below Whale Tail Lake
in the immediate vicinity of the open pit. The wells ranged in length from approximately 180 m to 255 m.

Bathymetry data were used to identify the wider and deeper sections of Whale Tail Lake where talik
development is expected to be greatest.

The instrumentation was installed by attaching the thermistor string, vibrating wire piezometer cable and/or EC
logger cable to a 1-inch schedule 80 PVC guide-pipe that was lowered into the drillhole. This ensured that the
instruments reached their intended depths. The drillhole, initially filled with brine to prevent freezing, was then
flushed with freshwater through the PVC pipe to encourage freezing of the water around the thermistor string. A
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data logger was then installed at each drillhole so that regular measurements could be taken. Initially, the data
was used to confirm that the instruments were working properly and that the readings stabilized to reasonable in-
situ temperatures.

The groundwater monitoring wells installed in AMQ15-393 and AMQ15-403 were constructed with external heat
trace clamped to 1.5-inch schedule 80 stainless steel riser pipe. The monitoring well installed in AMQ15-413 was
constructed with continuous HDPE pipe with an integrated self-regulating heating cable. Two 3 m lengths of
standard 1.5-inch schedule 40 PVC slotted screen were used to construct the screened interval. Two 1.5 m
lengths of schedule 80 PVC bentonite pre-packs (3 m total length) were attached above the screened interval in
order to isolate it from the remainder of the drillhole. The drillholes were drilled with hot water, but were flushed
with a brine solution (50% CacCl,) prior to installation in order to ensure that they remained unfrozen during the
installation process. A known concentration of uranine (a fluorescent dye tracer) was added to the brine solution
in AMQ15-393 and AMQ15-413 (it was unavailable for the installation of AMQ15-403). The dye was added to
the brine solution to monitor the progress of well development (removal of residual water from drilling and
installation). The monitoring wells were developed using an airlift methods and the objective was to purge as
much water as possible from the well in order to reduce the effects of the brine used for installation on the future
groundwater samples. Samples were collected using a double valve pump installed at the top of the screened
interval and low-flow sampling techniques. The monitoring well installation depths required that the pump control
system be manually over-ridden.

Table 1 Summary of Instrumentation Installations
brillhol Drillhole Details
rihote - - - - Target Instrumentation Type
ID Northing | Easting |Length| Azimuth Dip
(m) (m) (m) () )
AMQ15-294| 607,073 7,255,676 | 323 221 -45 Lake Talik Thermistor & VWP
AMQ15- . .
349A 607,065 | 7,255,628 | 203 204 -45 Lake Talik Thermistor, VWP & EC
AMQ15-306| 606,715 7,255,364 | 201 96 -45 Lake Talik Thermistor & VWP
AMQ15-324| 606,497 7,254,995 | 501 300 -45 Permafrost base Thermistor & VWP
AMQ15-421| 607,098 | 7,255,491 Deep talik. i
) ) ) 501 274 -51 Permafrost base Thermistor & VWP
Deep talik. )
AMQ15-452| 606,627 | 7,255,688 | 501 106 -50 Permafrost base Thermistor & VWP
AMQ15-393| 607,193 7,255,368 | 261 147 -65.3 Lake Talik Monitoring Well
AMQ15-403| 607,120 | 7,255,461 | 261 260 -65.3 Lake Talik Monitoring Well
AMQ15-413| 606,757 7,255,790 | 210 139 -65.4 Lake Talik Monitoring Well
NOTES:

1. ALL UTM COORDINATES ON MINE GRID.

2. ALL DEPTHS ARE PRESENTED AS DOWNHOLE.

3. METERS DOWN HOLE IS REPRESENTED AS “mdh”.

4. DRILLHOLE ID REFERENCES ON FIGURE 1: AMQ15-393 is PDH15-03; AMQ15-403 is PDH15-02; AMQ15-393 is PDH15-01.

The full details of the instrumentation and groundwater well installations are included in Appendix B.
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4 — INSTRUMENTATION DATA

The most recent temperature data from the thermistor installations (collected on September 30, 2015) is plotted
on Figure 3.

Source: 1:\1\01\00622\04\A\Data\Work Item 1020.1000 - Talik Characterization
Figure 3 September 30, 2015 Thermistor Data

The data generally show cold near-surface conditions, followed by a warming geothermal gradient with
increasing depth. It should be noted that the drillholes are drilled at an incline towards a water body,
complicating the interpretation of the data.

Drillhole AMQ15-324 is located away from the influence of the lake. The geothermal gradient from the thermistor
in drillhole AMQ15-324 was used to estimate the depth to permafrost. The temperature profiles from the other
thermistors were used to characterize the conditions beneath different sections of the lake and to help calibrate
the analytical and numerical models.

The data from the EC logger installed in drillhole AMQ15-349A are shown on Figure 4. High salinity was initially
measured as the logger was lowered into the brine in the drillhole. This is followed by an abrupt reduction in
salinity as the drillhole was flushed with fresh water. Over time, the temperature gradually falls and the salinity
increases. The increasing salinity may be due to the influx of saline groundwater from the talik. However, given
the low temperatures, it may also be evidence of a gradual phase change from water to ice, with the salinity
concentration increasing as less water is available as liquid. The highest conductivity recorded by the EC logger
prior to freezing was 7.96 mS/cm. This can be converted a freezing point of approx. -0.35°C at the instrument
depth of 150 mbgs.
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Source: 1:\1\01\00622\04\A\Data\Work Item 1020.1000 - Talik Characterization

Figure 4 EC Logger Data (Drillhole AMQ15-349A)

5 - GEOTHERMAL PROPERTIES

The following geothermal properties were estimated from the instrumentation data or regional studies:

A baseline regional geothermal gradient of 0.0214°C/m was estimated using the thermistor data from
AMQ15-324. The gradient is shown on Figure 5.

The Mean Annual Surface Temperature (MAST) of -10.5 °C was estimated using the geothermal gradient
from AMQ15-324 and extrapolating the temperature data to surface. This was compared to the MAST
of -11.4°C recorded by the climate station at the Meadowbank Mine. As the thermistor data is still
considered to be stabilizing and has not yet recorded data from the winter period, the lower MAST from
Meadowbank was used for this assessment.

A freezing point depression curve was developed to estimate permafrost depth for the Project using data
from the EC logger installed in drillhole AMQ15-349A and TDS and temperature vs depth relationship curves
developed for other studies completed in the region. The developed relationship defines a freezing point of -
0.35 °C at 150 m and a freezing point of -1.0 °C at 500 m. A detailed discussion of the approach used to
estimate the freezing point depression curve is presented in Appendix C.

The regional geothermal gradient and the estimated freezing point depression line for the site are shown on
Figure 5. The intersection point of these two curves suggests that the base of the permafrost is approximately
425 mbgs outside of the influence of waterbodies. The intersection of the geothermal gradient with the 0°C
isotherm suggests that the basal cryopeg is at a depth of approximately 460 mbgs.
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Source: 1:\1\01\00622\04\A\Data\Work Item 1020.1000 - Talik Characterization

Figure 5 Geothermal Properties Derived from AMQ15-324

6 — ANALYSIS OF LAKE TALIK FORMATION
6.1 ANALYSIS APPROACH

The initial approach used to assess the potential for talik development under Whale Tail Lake was an empirical
analysis carried out to support the early planning for the geomechanical and hydrogeological site investigation
program. The approach assumed that lakes with a half width of 100 m or more and with depths of greater than
1 m had the potential to form a talik. This approach was not able to discern whether the talik would be open or
closed.

This initial assessment was refined once the data from the installed instrumentation became available. Two
different types of analyses were completed: analytical solutions and numerical models. Each method is briefly
described below and described in detail in Appendix D.

e Analytical Solution: Burn (2002) developed a series of 1D analytical solutions to describe talik
development under surface water bodies. The solutions were developed to match the lake shape (circular or
elongate), and to acknowledge the presence of a shallow terrace around the lake perimeter.

e Numerical Models: 2D numerical modeling was carried out using the finite element code Temp/W (Geo-
Slope, 2014). This model was used to further assess the potential for an open talik beneath sections across
and along Whale Tail Lake. The modelling estimates represent a first-order assessment of ground
temperatures under equilibrium conditions and assume no transient (time-dependent) conditions, such as
the timing of lake formation and temporal changes in water and ground temperature.

Three cross sections across Whale Tail Lake, shown on Figure 6, were analyzed using both methods. The
results are summarized below and described in detail in Appendix D.
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Figure 6 Location of Cross Sections for Analytical and Numerical Models
6.2 ANALYSIS RESULTS
6.2.1 Cross Section 1

Cross section 1 (CS1) lies across the northern section of Whale Tail Lake and cuts through the central-northern
section of the proposed final open pit. The section is across a relatively narrow portion of the lake with a wide
variation in depth.

Source: 1:\1\01\00622\04\A\Data\Work Item 1020.1000 - Talik Characterization

Figure 7 Results of Analytical and Numerical Solutions for CS1
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The analytical solution for this section (Figure 7) suggests that talik is present, but that it is likely underlain by
permafrost between 150 and 250 mbgs (i.e., where the analytical solution is to the left of the freezing point
depression curve). This is supported by the results of the 2D numerical model, which suggests permafrost will be
present between 100 and 280 mbgs (see Appendix C for details). The talik along this section is thought to
represent a shallow channel underlain by permafrost rather than a depression. Both to the north and to the west
of this section, where the lake is shallower, permafrost is more likely to dominate.

6.2.2 Cross Section 2

Cross Section 2 (CS2) roughly coincides with the southern limit of the proposed open pit as well as the path of
the proposed exploration decline. CS2 is in close proximity to the thermistor installed in drillholes AMQ15-306,
AMQ15-349A and AMQ15-421, allowing the results of the analyses to be compared to the instrument data.

The interpretation of the results of the analytical solution (Figure 8) and numerical model (Figure 9) is
inconclusive. Whether or not the talik is open to depth is sensitive to a change of less than 0.5 °C in the freezing
point depression. The analytical solution suggests the talik is just open, while the numerical modelling suggests
that there may be 40 m of permafrost beneath the talik. This section is thought to approximate the southern limit
of the talik channel before it becomes open to the sub-permafrost aquifer.

Source: 1:\1\01\00622\04\A\Data\Work ltem 1020.1000 - Talik Characterization

Figure 8 Results of Analytical and Numerical Solutions for CS2
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Source: 1:\1\01\00622\04\A\Data\Work Item 1020.1000 - Talik Characterization

Figure 9 Temp-W Thermal Model of CS2
6.2.3 Cross Section 3

Cross Section 3 (CS3) was selected to assess the wider, deeper portion of the lake, south of the proposed open
pit and exploration decline. The results of the analytical solution (Figure 10) and numerical model (Appendix C)
are in agreement and suggest that the talik is open and connected to the sub-permafrost aquifer in this portion of

the lake.

Source: 1:\1\01\00622\04\A\Data\Work Item 1020.1000 - Talik Characterization

Figure 10 Results of Analytical and Numerical Solutions for CS3
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SUMMARY OF RESULTS

A progressive modeling approach was used for the study. An initial empirical assessment of talik potential
identified that talik was likely to develop under parts of Whale Tail Lake where the lake was greater than 200 m
in width and was deeper than 1 m. The initial assessment was followed by 1 D analytical solutions and 2D
steady-state thermal modelling. The results of the 1D analytical solutions and the 2D numerical models are in
general agreement and suggest that:

Permafrost is expected below the land and in the shallowest areas of Whale Tail Lake.

Talik is expected below the central portions of the lake.

The talik is most likely underlain by permafrost in the shallower, narrower parts of Whale Tail Lake. This is
expected to include most of the lake in the immediate vicinity of the proposed open pit.

The talik is expected to connect vertically with the sub-permafrost aquifer in the deeper, wider parts of the
lake, such as section CS3.

Overall, the likely talik is expected to form a continuous channel that is closed in the northern portion of
Whale Tail Lake below the open pit and becomes open as it moves to the south towards the central portion
of the lake (Figure 11).

Figure 11 Interpretation of Permafrost and Talik Distribution through Whale Tail Lake

The thermal modeling does not account for transient conditions or complex subsurface stratigraphy, both of
which may influence talik formation beneath Whale Tail Lake.
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7 —TALIK WATER QUALITY CHARACTERIZATION
7.1 GROUNDWATER SAMPLING

Monitoring wells were installed in three drillholes (AMQ15-393, AMQ15-403 and AMQ15-413). Monitoring well
AMQ15-403 was developed following installation, but the heat trace was damaged, the drillhole froze, and no
further development or sampling could be completed. Water quality samples were collected from monitoring
wells AMQ15-393 and AMQ15-413 for the purposes of characterizing the chemistry of the groundwater,
following two rounds of well development.

Despite repeated well development, the groundwater samples collected to date from these monitoring wells
have high salinity concentrations that are due to residuals of the brine solution used to install the monitoring
wells. The samples are not representative of the natural groundwater quality. The continued presence of brine
residuals in the groundwater wells following extensive purging has occurred at the Meadowbank Mine and at
other northern sites. Repeated purging and monitoring over time at these sites has eventually allowed the
collection of representative groundwater quality results. This approach will be used at the Whale Tail Pit Study
Area.

In the interim, a larger groundwater quality dataset from the Meadowbank Mine has been reviewed and is
believed to provide a reasonable representation of groundwater conditions within the talik beneath Whale Tail
Lake. The Project and AEM’s Meadowbank Mine are underlain by the same sequence of Archean supra crustal
rocks of the Woodburn Lake Group (AEM, 2015a). Based on the similar geology and permafrost conditions (i.e.,
within taliks), the groundwater quality data from the Meadowbank Mine are likely to be similar to the groundwater
conditions in the vicinity of the Whale Tail Open Pit.

7.2 GROUNDWATER QUALITY CHARACTERIZATION

Groundwater chemistry data was extracted from Appendix A of the Meadowbank Gold Mine - 2014 Groundwater
Monitoring Report (AEM, 2015b). The groundwater quality data for this mine have been collected since 2003
from monitoring wells targeting talik zones in the vicinity of the mine facilities. The data have been collected for
the purposes of characterizing groundwater quality. The number of samples represented in the dataset ranges
from 18 to 43, depending on the parameter considered.

Summary statistics calculated using the Meadowbank Mine groundwater quality dataset for general parameters
(pH, conductivity, alkalinity, sulphate, hardness, and TDS), dissolved metals, dissolved anions, nutrients, and
cyanide are presented in Table 2. In order, to calculate the summary statistics presented in Table 2, KP removed
all of the high non-detect values from the dataset so that the statistics were not biased high. All remaining non-
detect values were incorporated into the statistics based on a value equal to half the method detection limit
(MDL). Several parameters were consistently below the MDL or that had only one value reported above the
MDL. These parameters were assigned a single value equivalent to half of the lowest MDL. The original and
adjusted sample sizes for each parameter are listed in Table 2.

Quality assurance and quality control (QA/QC) of the dataset was conducted by AEM (2015b). In addition to the
AEM data quality assessment, an ion balance check was conducted on the individual sample results and the
summary data. The ion balance check was inconclusive for many of the individual samples because specific
parameters such as sodium and potassium were not included in all of the analytical results. The ion balance
results for the summary statistics are as follows: Less than al0% error for the average, median (50th P), 70" P,
75" P, and maximum summary data; between 10% and 20% for the minimum, 80" P, and 95" P summary data;
and between 20% and 35% difference for the 25" P, 85" P and 90" P summary data. There are excess cations
in the upper percentile summary data and excess anions in the lower percentile summary data.

There are no specific water quality guidelines for groundwater in Nunavut. The groundwater data have been
compared to the Canadian Environmental Quality Guidelines for the Protection of Freshwater Aquatic Life
(CEQG) (CCME, 2105) and the Health Canada Guidelines for Canadian Drinking Water Quality (HC-DW)
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(Health Canada, 2014), for reference. Hardness dependent guidelines were calculated using the hardness for
the same statistical category as summarized in Table 2.

The following is a summary of the parameters with statistical values that exceed the CEQG:

e  Fluoride — all but the minimum values exceed the 0.12 mg/L CEQG.

e Nitrate, Nitrite, and Ammonia — the upper 95" P results for these nitrogen-based parameters exceed their
respective CEQGs. However, these results may be influenced by residual nitrogen associated with
explosives residues originating in the operating open pits of the Meadowbank Mine. It is also important to
note that the ammonia exceedances are strongly influenced by the pH conditions. The ammonia guideline is
12.56 mg/L N for pH of 7 and temperature of 5°C and 1.27 mg/L N for pH of 8 at the same temperature;
there would be no exceedances in the current dataset if the in situ pH was assumed to be 7.The upper
percentile values for nitrate, nitrite, and ammonia are not expected for the Project baseline groundwater
quality.

e Aluminum — the upper 90" P of the data for aluminum exceed the 0.1 mg/L CEQG.

e Arsenic - the upper 90" P of the data for arsenic exceed the 0.005 mg/L CEQG.

e Boron — the maximum data for boron exceed the 1.5 mg/L long-term exposure CEQG for boron (95th P are
below the guideline), but all remain well below the 29 mg/L short-term exposure value.

e Chromium — none of the measured chromium concentrations exceed the 0.0089 mg/L CEQG for trivalent
chromium, which is the most likely form of chromium to be found in deep groundwater (reducing conditions).
The upper 70" P of the chromium results exceeded the 0.001 mg/L CEQG for hexavalent chromium.

e Copper — the upper 80" P of the copper data exceed the hardness dependent CEQG.

e lron —the upper 95™ P of the iron data exceed the 0.3 mg/L CEQG.

e Molybdenum — the upper 95" P of the molybdenum data exceed the 0.073 mg/L CEQG.

e Selenium — the mean and the upper 80" P selenium results exceed the 0.001 mg/L CEQG.

e Zinc — maximum zinc concentrations just exceed the 0.03 mg/L CEQG; however, the 95" P data are below
the guideline.

The following are the parameters with statistical values that exceed the HC-DW guidelines:

e Chloride — the upper 75" P of the chloride data exceed the 250 mg/L HC-DW aesthetic objective.

e TDS —the upper 70" P of the TDS data exceed the 500 mg/L HC-DW aesthetic objective.

¢ Nitrate and Nitrite — the upper percentile results for nitrite and nitrate exceed their respective heath-based
HD-DW guidelines; however, the results are from an operating mine as noted above, and therefore should
not be considered representative of the baseline groundwater quality for the Project

e Arsenic — the maximum measured arsenic concentrations exceed the 0.01 mg/L HD-DW guideline, though
the 95" P results do not.

e |ron - the upper 95" P of the iron data exceed the 0.3 mg/L HC-DW aesthetic objective.

e Manganese — the majority of the manganese data exceed the 0.05 mg/L HC-DW aesthetic objective.

e Selenium — the maximum measured selenium concentration exceeds the 0.01 mg/L HC-DW guideline,
though the 95" P value does not.

e Sodium — the upper 95" P of the sodium data exceed the 200 mg/L HC-DW aesthetic objective.

In summary, the groundwater quality at the Meadowbank Mine is generally described as being hard to very hard,
with neutral to slightly basic pH and good buffering capacity. TDS concentrations range from 193 mg/L to
1,900 mg/L (mean 625 mg/L; median 496 mg/L). Concentrations of fluoride, copper, iron, and selenium were
elevated in comparison to guidelines for the protection of aquatic life and drinking water. Only the higher
percentile values for nitrogen-containing compounds, aluminum, arsenic, boron, hexavalent chromium,
molybdenum and zinc exceeded the CEQGs. Additionally, several of these parameters as well as chloride,
manganese and sodium exceeded aesthetic drinking water guidelines.
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TABLE 2

AGNICO EAGLE MINES LIMITED - MEADOWBANK DIVISION
WHATE TAIL PIT

PERMAFROST AND HYDROGEOLOGICAL CHARACTERIZATION
GROUNDWATER QUALITY DATASET

Print Nov/24/15 14:07:30

Sample Size Summary Statistics Water Quality Guidelines
Number
of [} o o) o) @ @ @
Samples Number IS Z z z Z Z Z Z £
) Number | = frer of 19 Below 2 3 & 3 s s s s s s g
Parameters Units of ) Samples £ 3 3 k] 5] 5] 5] 5] 5] 5] £ CEQG" HC-DW 2
High MDL £ a = L a a a o o o 3
Samples Non- Below s < = < < < < < < <
MDL el S o S o S n
Delecl N ~ ~ 5] o () o
\/alues
General Parameters
pH s.u. 38 38 0 0% 6.71 7.26 7.51 7.55 7.75 7.81 7.87 7.95 7.97 8.10 8.20 6.5109.0 651085
Conductivity usicm 21 21 0 0% 281 583 1322 930 1270 1280 2900 3100 3200 3300 3400
Total Alkalinity mg/L 40 40 0 0% 15 426 71.9 76| 9566 102.25 103| 104.15 1055/ 111.15 147
Bicarbonate Alkalinity HCO3 18 18 0 0% 333 463 88.7|  61.55 104.8 108 111.6| 118.95 136.1| 189.45 345
Carbonate Alkalinity CO3 18 16 15|  94% 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Hydroxide Alkalinity OH 29 29 15 52% 0.25 0.3 717 0.25 52 113 176.4| 2459 3014 3085 317
Dissolved Sulphate malL 33 33 0 0% 3 5.9 459 159|  43.04 46.4| 5208  64.19 130.2 210 263 500 AO
Hardness CaCO3 mg CaCO4/L 20 20 0 0% 75.9 107.5 200.5 166 266.5| 284.25 300.8| 324.65 345.6| 351.95 380
Hardness (Total) mg CaCOs/L 38 38 0 0% 77 170.0 258.6 240 313 316 318 324 388 440 850
Total Dissolved Solids malL 30 30 0 0% 193] 3915  625.1 495 650 680 793| 907.25| 12175 1758.75 1900 500 AO
Dissolved Metals
Aluminum malL 39 29 6 21%| 0.00005| 0.0041| 0.0740|  0.011 0.03 0.04| 0.0456| 0.0526 03| 0.402 0.71 0.1 (pH > 6.5)
Antimony mg/L 16 6 3 50%| 0.0001| 0.0001| 0.0005| 0.00015| 0.00025| 0.000275 0.0003| 0.000725| 0.00115| 0.001575 0.002 0.006
Arsenic mg/L 39 33 12 36%| 0.00005| 0.0005| 0.0024| 0002 0003 0003 0.0035 000384 0.00504|  0.007 0.013 0.005 0.01
Barium ma/L 39 39 2 5% 0.015| 0029 0.107| 0045 0086 0125 0.1628 025/ 0318 0.42 0.44 1
Beryllium mg/L 16 5 5| 100%| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001| 0.001| 0.0001| 0.0001| 0.0001| 0.0001
Bismuth mg/L 16 5 5| 100%| 0.0001| 0.0001| 0.0001| 0.001| 0.0001| 0.0001| 0.001| 0.0001| 0.0001| 0.0001| 0.0001
Boron ma/L 16 16 2 13% 0.025 0.095 0.434 0.205 0.405 0.4625 0.53 0.8375 0.985 1.37 2.39 1.5/ 29 (short-term/long-term exposure) 5
Cadmium mg/L 39 12 4| 33%| 0.00001| 0.00002| 0.00007| 0.00004| 0.000105| 0.00012| 0.00012| 0.000134| 0.000156| 0.000178|  0.0002| 0.000036 to 1092461000 to 0.000373 | 0.005
Calcium mg/L 35 35 0 0% 17.6|  37.45| 61.10526 49 67.9| 72875 733| 79635 89.23) 99.15 340
Chromium mg/L 16 6 0 0%| 0.0002| 0.0003| 0.0007| 0.0007| 0.0011| 0.00115 0.0012| 0.0012| 0.0012| 0.0012| 0.0012 0.0089/0.001 (Cr IIl/Cr V1) 0.05
Cobalt mg/L 16 8 0 0%| 0.0003| 0.0004| 0.0017| 0.0009 0.001| 0.00175 0.0028| 0.00385| 0.0046| 0.0053 0.006
Copper mg/L 39 24 2 8%| 0.0002| 0.0010| 0.0039| 0.0016| 0.00309| 0.003925| 0.0044| 0.00665 0.008 0.0097 0.033 (0:8545(H1-1.465) 511000 to 0.004 © 1A0
Iron mg/L 39 34 21 62% 0.005| 0020 0145 0025 0.032 0.05| 0074 0.2 0.2| 0.8435 1.91 0.3 0.3 A0
Lead mg/L 39 16 5 31%| 0.00005| 0.0001| 0.0008| 0.00027 0.001| 0.001025| 0.0011| 0.001175| 0.0013| 0.002325  0.0051 e (@273(H-4.705) 41000 10 0,007 © 0.01
Lithium mg/L 16 16 2 13% 0.002| 0.0027| 00119 0.00755| 0.017| 00175  0.019| 0.0235 0.0265 0.02925 0.033
Magnesium ma/L 35 35 1 3% 0.5 1270 2221 23.8 27| 3015 31| 32045 3522 37.16 47
Manganese mg/L 37 37 2 5%| 0.0015 0.0602| 02480, 0.153| 0.2984 0.32| 03768 0436 05752| 0.768 0.98 0.05 AO
Mercury mg/L 37 21 19|  90%| 0.000005| 5E-06| 5E-06| 5E-06| 5E-06| 5E-06| 5E-06| 5E-06| 5E-06| 5E-06| 0.000005 0.000026 0.001
Molybdenum ma/L 39 35 6 17%| 0.00025| 0.0063| 0.0258| 0.012| 0.02382| 0.0265 0.0406| 0.0457| 0.0628  0.105 0.14 0.073
Nickel mg/L 39 34 8 24%| 0.0005| 0.0019| 0.0081 0.0025 0.005| 0.00575 0.009| 0.01729 0.019 0.038105 0.05 e (@7ENEF06) /1000 t0 0.15 @
Phosphorus mg/L 16 16 7| 44% 0.015 0.03 019/ 0075 0155  0.195 0.3 0.3 055 0825 0.9
Potassium malL 35 35 0 0% 1.3 2.20 458 43 5.92 6.35|  7.504 7.98 8.46  9.292 11
Selenium mg/L 39 39 32|  82%| 0.0001] 0.0005| 0.0013 0.0005| 0.0005| 0.00075| 0.0022| 0.0025  0.003| 0.0051 0.011 0.001 0.01
Silicon malL 16 16 0 0% 0.32 1.975 33| 2985 3845 3.9425 41 5.3 5.79|  6.405 7.98
Silver malL 38 6 5|  83%] 0.000025| 2.5E-05| 2.5E-05| 2.5E-05| 2.5E-05| 2.5E-05| 2.5E-05| 2.5E-05| 2.5E-05| 2.5E-05| 0.000025 0.00025
Sodium mg/L 29 29 0 0% 1.8 15.60|  68.24 32| 4918 559| 5852 60.6 137| 3828 430 200 AO
Strontium mg/L 16 16 0 0% 0111 0215 0452 0265 0585 0.6225 0.72| 0732| 0748 0.935 1.46
Tellurium malL 16 16 16| 100%| 0.0001| 0.0001| 0.0001| 0.001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001
Thallium mg/L 38 16 16| 100%| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001| 0.00001
Thorium malL 16 16 14| 88%| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005| 0.00005 0.0008
Tin malL 16 16 16| 100%| 0.0001| 0.0001| 0.0001| 0.001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001| 0.0001
Titanium mg/L 16 16 10 63%| 0.0003| 0.00050| 0.00421| 0.0005| 0.0005| 0.000575 0.0008| 0.0137| 0.0185| 0.02025 0.024
Uranium ma/L 16 16 3 19%| 0.00025| 0.00053| 0.00326| 0.00095| 0.00465| 0.007775|  0.008|  0.008| 0.00835| 0.009525 0.012 0.015 0.02
Vanadium mg/L 16 16 12 75%|  0.0001| 0.00050| 0.00050| 0.0005| 0.0005| 0.000525 0.0006| 0.0006| 0.0008|  0.001 0.001
Zinc mg/L 39 39 16|  41% 0.001| 0.0025/ 0.0072| 00035 0009 0012 0013] 0.014| 00146 0.0191 0.033 0.03 5
Zirconium malL 16 16 16| 100%| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005| 0.0005
Anions
Dissolved Fluoride ma/L 43 43 6 14% 0.01| 0145 0281 03| 0354 0.37| 0392 0.448 054/ 0597 1.1 0.12 15
Dissolved Chloride ma/L 43 43 0 0% 3.3 33.6 233.0 127 173.4 255 297.2 534 801.2 950 990 120/ 640 (short-term/long-term exposure) 250 AO
Nutrients
Total Nitrogen malL 4 4 1 25% 0.1 0.25 0.36| 0395 0.494 05/ 0506 0512 0518/ 0524 0.53
Nitrate and Nitrite ma/L 28 28 19 68% 0.005 0.01 2.14| 00375 0195 0.21 0.43 0.57 1.723| 18.1555 27 45
Nitrate malL 33 33 19 58% 0.005 0.01 174 0025 0122 0125 0192 0.316 1.468 11.42 26 3 10
Nitrite ma/L 32 28 o  32% 0.001|  0.003| 0093 0005 0.0097| 00125  0.026 0.03 0.06) 0.736 1.2 0.06 1
Ammonia Nitrogen ma/L 30 30 2 7% 0.005 0.063 0.527 0.16 0.213 0.3325 0.406 0.5295 2 2209 3.8 0.017 to 192 (temperature and pH specific)
Total Kieldahl Nitrogen ma/L 12 12 1 8% 0.1 02| 0375 0.3 0.54 0.6 0.6 0.6 0.6/ 0645 0.7
Total Phosphorus ma/L 13 13 0 0% 0.01| 0040| 0085 0.07|  0.088 0.1 01| 0126 0204 0.238 0.25
Cyanide
WAD Cyanide (CN-) malL 2 2 1| 50%| 00025 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025
Total Cyanide malL 12 12 11| 92%| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025
Free Cyanide malL 22 22 22| 100%| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025| 0.0025 0.005

1:\1\01100622\04\A\Correspondence\VA15-03393 - Permafrost and Hydrogeology Baseline Summary\Final\Tables and Figures\[Table 2 GWQ Dataset Rev 0.xIsx]Table 2 KP Format

NOTES:

1. CEQG - CANADIAN ENVIRONMENTAL QUALITY GUIDELINE FOR THE PROTECTION OF FRESHWATER AQUATIC LIFE (CCME 2015); AO - AESTHETIC OBJECTIVE.
2. HC-DW - HEALTH CANADA - GUIDELINES FOR CANADIAN DRINKING WATER QUALITY.
3. DATA SOURCED FROM MEADOWBANK GOLD MINE 2014 GROUNDWATER MONITORING REPORT. PREPARED BY AGNICO EAGLE MINES LIMITED - MEADOWBANK DIVISION, MARCH 2015.
4. DATA EXCLUDED FROM SUMMARY STATISTICS: MW-08-03 SAMPLE COLLECTED 23-SEP-13 (SALT ADDED TO THAW WELL), MW-03-04 SAMPLE COLLECTED 18-SEP-03 (SINGLE SAMPLE FOR THIS MONITORING WELL), MW11-01 AND MW14-01 (ALL SAMPLES) DUE TO SUSPECT SAMPLING OF BRINE RESIDUALS
FROM MONITORING WELL INSTALLATIONS, AND OUTLIER DATA POINT FOR MW08-02 FOR DISSOLVED LEAD 20-AUG-14.
5. VALUES REPRESENTED IN BOLD ITALICS ARE INDICATIVE OF PARAMETERS THAT WERE NEVER MEASURED ABOVE THE MDL OR HAD ONLY ONE SAMPLE (INCLUDING A DUPLICATE PAIR) MEASURED ABOVE THE MDL: A VALUE EQUIVALENT TO HALF THE LOWEST MDL WAS SELECTED TO REPRESENT THE
DATA WHEN ALL OF THE RESULTS WERE BELOW THE MDL
6. GREEN SHADING INDICATES THAT THE VALUE EXCEEDS THE CANADIAN ENVIRONMENTAL QUALITY GUIDELINE FOR THE PROTECTION OF FRESHWATER AQUATIC LIFE.
7. BLUE SHADING INDICATES THAT THE VALUE EXCEEDS THE HEALTH CANADA GUIDELINES FOR CANADIAN DRINKING WATER.
8. PURPLE SHADING INDICATES THAT THE VALUE EXCEEDS BOTH OF THE REFERENCE GUIDELINES.
9. HARDNESS (H) DEPENDENT GUIDELINE.
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8 — SUMMARY AND CONCLUSIONS

The general characteristics of the permafrost in the vicinity of Whale Tail Lake are summarized below:

e A freezing point depression curve was developed for this site using data from the EC logger installed in
drillhole AMQ15-349A and TDS and temperature vs depth relationship curves developed for other studies
completed in the region. The developed relationship defines a freezing point of -0.35 °C at 150 m and a
freezing point of -1.0 °C at 500 m.

e A mean annual surface temperature (MAST) of -11.4°C was used based on data from the Meadowbank
Mine climate station. This is similar to the MAST of -10.4°C estimated from the thermistor installed in
drillhole AMQ15-324.

e The geothermal gradient was calculated as 0.021°C/m based on the data from the thermistor installed in
drillhole AMQ15-324.

e The depth of permafrost beneath the land mass at the Project is estimated to be approximately 425 m,
based on the intersection of the geothermal gradient and the freeze point depression curve.

The available data and the results of thermal modeling suggest that the pre-mining permafrost and talik

conditions in the vicinity of the deposit are as follows:

e The majority of the proposed open pit is expected to be in permafrost

e A talik is expected in the central section of Whale Tail Lake, where lake half-widths are greater than 300 m
and the water is >5 m deep.

e Talik conditions within the vicinity of the proposed open pit are likely to be between 100 to 200 m in depth
and underlain by permafrost. The talik takes the form of a channel, running along the middle of the lake to
the southern limit of the open pit. The southern portions of the talik are expected to be vertically open to
depth as the lake broadens and deepens.

It is important to note that the permafrost and talik characterization was conducted using a preliminary dataset,
as the temperature data are still stabilizing and cooling. The current permafrost and talik interpretation should be
refined as the data stabilizes and as additional data are collected.

The likely groundwater quality for the Project has been based on a long-term dataset from groundwater wells
installed in the talik zone at the AEM Meadowbank Mine. The Meadowbank Mine is underlain by the same
sequence of Archean supra crustal rocks of the Woodburn Lake Group as the Project area. The groundwater
quality at the Meadowbank Mine is generally described as hard to very hard with neutral to slightly basic pH and
good buffering capacity. The groundwater quality data have been compared against the CEQG and the HC-DW
guidelines for reference purposes, as there are no specific guidelines for groundwater quality in Nunavut.
Aquatic life guideline exceedances were noted for fluoride, nitrate, nitrite, ammonia, aluminum, arsenic, boron,
chromium, copper, iron, molybdenum, selenium, and zinc. The upper percentile nitrate, nitrite and ammonia
concentrations are likely a result of explosive residues and are therefore not considered representative of
baseline groundwater quality for the Project. The aquatic life guideline exceedances were typically limited to the
upper 85" to 90" percentile concentrations for the majority of these parameters. However, fluoride and selenium
concentrations were more frequently above the guidelines. Aesthetic objectives for drinking water quality were
exceeded for chloride, TDS, iron, manganese, and sodium and health-based drinking water guidelines were
exceeded for nitrate, nitrite, arsenic and selenium.
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APPENDIX A- PERMAFROST TERMINOLOGY

Permafrost refers to subsurface soil or rock where temperatures remain at or below 0°C for two or more
consecutive years. This condition is synonymous with perennially cryotic ground, which may be frozen,
partially frozen, or non-frozen depending on the ice or water content of the ground and on the salinity of
the included water. Permafrost is typically described throughout this baseline study by the following
terminology, which relates to the ground temperature profile (Harris et al, 1988):

Active layer: The active layer is the layer of ground subject to annual freezing and thawing in
areas underlain by permafrost. The depth of the active layer can vary based on material type and
water content, presence or absence of vegetation, proximity to water, and general topographic
aspect.

Permafrost table: The permafrost table is the upper boundary of permafrost, at the base of the
active layer. The ground temperature above the permafrost table is above 0°C for at least a
portion of each year; the ground temperature below the permafrost table is less than 0°C year-
round.

Permafrost base: The permafrost base is the lower boundary of permafrost, and its surface is
typically undulating and uneven. The ground temperature above the permafrost base is less than
0°C, and below the permafrost base the ground temperature is above 0°C. The depth of the
permafrost base varies with latitude, elevation, and proximity to large bodies of water. The depth
of the permafrost base also depends on the thermal history of an area.

Geothermal gradient: The geothermal gradient is the increase in ground temperature with depth,
below the depth of zero annual amplitude. The geothermal gradient is typically a linear
relationship. The permafrost base can be estimated if the geothermal gradient is known at a given
temperature by projecting the linear relationship down until it crosses from negative ground
temperature to positive ground temperature.

Mean annual ground temperature: The mean annual ground temperature is the temperature at
the ground surface. It can be measured or estimated based on a projection upward of the
geothermal gradient to intersect the ground surface and compared with weather station data.

Basal cryopeg: Basal cryopeg is layer of perennially cryotic (temperature less than 0°C) ground
with liquid saline or pressurized pore water that forms the base of permafrost. The thickness of
this layer is related to the salinity of the groundwater regime, which can result in depression of the
freezing point several degrees below zero.

Talik: A talik is defined as a layer or body of unfrozen ground in a permafrost area, and includes
several types based on the relationship to the permafrost and the mechanism related to the
unfrozen conditions (Harris et al. 1988). The three most common types of talik are defined as
follows:

0 closed talik: a talik occupying a depression in the permafrost table below a lake or river
(also called lake talik and river talik); its temperature remains above 0°C because of the
heat storage effect of the surface water;

o0 open talik: a talik that penetrates the permafrost completely, connecting a waterbody
above the permafrost to the sub-permafrost aquifer (e.g., below large rivers and lakes);
and,

o0 isolated talik: a talik entirely surrounded by perennially frozen ground.
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Figure 1: Typical Ground Thermal Profile in Permafrost

T = temperature; min = minimum; max = maximum; °C = degrees Celsius; <= less than; >= greater than.

(Martin, 2013)
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Contractor; Orbit Garant

Location: Whale Tail Lake, East of Pit

Coordinates; 607,193 E, 7,255,368 N

Coordinate System: Mine Grid NAD 83 UTM Zone 14N

Drillhole No.: _AMQ15-393

Drill Type: _Fly 4 Duralite 1000

Total Depth: _261.0m

Elevation: _10154.643 m

Page: 10f 1

Date Started; 31Jul15
Date Completed: 5Aug 15
Logged by: AMB

Library: 1:\1\01\00622\04\A\DATA\MONITORING WELL INSTALLATION RECORD\GINT\2015 KP CANADA GINT LIBRARY - REV A.GLB, WELL COMPLETION DETAILS - 1 PIPE, 2015 KP CANADA GINT DATA TEMPLATE - REV A.GDT, 21 Oct 15

File:1:\1\01\00622\04\A\DATAIMONITORING WELL INSTALLATION RECORD\GINT\MONITORING WELL INSTALLATION LOGS.GPJ

Azimuth , Inclination: _146.48 , -65.3 Reviewed by: BG
—_ E Groundwater Level = 110 mbgs
= ; 8
E % — Date of Groundwater Measurement = 11/09/2015
< = &)
] = Q
T
E <>f & Ir—
% w x PVC Stick-up = 0.65 m
w
NOTES
N PERMAFROST BEDROCK
N~ 12_DIORITE; medium to large grained in a fine grained
V\l Vl\ biotite matrix. Moderate to strong foliation varying from
- s 10-30 degrees. Trace pyrite throughout unit.
N . )
~ Stainless steel riser
V\l ~ (1.25" ID) was
5 N installed to surface.
99304 ™ No backfill material
VA was used for the
N installation. An
n VAW Stainless Steel Riser external and internal
IRV Raychem
NN PetroTrace MI
N downhole heat trace
b NN system provided by
N Pentair was installed
BVAN from the well screen
N to surface.
250 — v v
NI
BNV
e
: = 251 m-
e
A
M
4 Ay
V\l " P k bentonit
. | . re-pack bentonite
99257{1 N Pre-Pack Bentonite was installed in two
4 v v 1.5 meter sections.
NI
A
e
il RN _
Vi 254 m
Ay L
e -
BN
255 — AN
Ay L
e -
Ay L
1NN
YA L
~ Vl\ I— 1.25" ID PVC10 slot
| \/ well screen. Installed
NI Slotted PVC in two 3.0 m
V\l V\\ sections and
— capped.
v L
1 NI —
9920 ™
U -
Ay L
1 N -
Nv —
M -
v L
260 — NI 260 m - —
v
AN Open Hole and Slough
v
N
GENERAL REMARKS: AGNICO EAGLE MINES LTD. MEADOWBANK DIVISION
All measurements are from ground surface. Depths are represented as WHALE TAIL PIT PROJECT
meters downhole (mdh). The monitoring well was installed in an HQ (96.1
mm) drillhole inclined at approximately 65°. Project No. Ref. No. Rev.
NB101-00622/4 | VA15-03393 0
FIGURE - B1

Logging conducted according to the ASTM 2488 standard and the Canadian Foundation Engineering Manual, 4th Edition, 2006.
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File:1:\1\01\00622\04\A\DATAIMONITORING WELL INSTALLATION RECORD\GINT\MONITORING WELL INSTALLATION LOGS.GPJ

Contractor; Orbit Garant

Location: Whale Tail Lake, East of Pit
Coordinates; 607,120 E, 7,255,461 N
Coordinate System: Mine Grid NAD 83 UTM Zone 14N

Drillhole No.: _AMQ15-403

Drill Type: _Fly 4 Duralite 1000

Total Depth: _261.0m

Elevation: _10155.86 m

Page: 10f 1

Date Started: 5Aug15
Date Completed: 9Aug 15
Logged by: AMB

Azimuth , Inclination: _259.73 , -65.3 Reviewed by: BG
—_ E Groundwater Level = 11.3 (frozen) mbgs
= ; 8
E % — Date of Groundwater Measurement = 11/08/2015
< = &)
) = Q
T
E <>f & Ir—
% i % PVC Stick-up = ~ 1.0 m
w
NOTES
v PERMAFROST BEDROCK
N~ V4A_KOMATIITE; fine to coarse grained. Strong talc,
V\l Vl\ carbonate and cloritization alteration. Trace pyrite
B e mineralization.
N . )
~ Stainless steel riser
V\l ~ (1.25" ID) was
5 N installed to surface.
N No backfill material
aVAY was used for the
N installation. An
b \n Stainless Steel Riser external and internal
\V
N Raychem
NV PetroTrace MI
9930 Y downhole heat trace
b NN system provided by
N Pentair was installed
YA from the well screen
N to surface.
250 — v v
NI
™
RSN
: = 251 m-
RN
™
RN
§ aVAN
V\l " P k bentonit
. | . re-pack bentonite
V\l N Pre-Pack Bentonite was installed in two
i Nv 1.5 meter sections.
NI
™
RN
J v _
9925-") 254m
Ay L
RN L]
Ay L
55— V)~
Ay L
RN L]
Ay L
1 ]us
N
~ Vl\ [— 1.25" ID PVC10 slot
| \/ well screen. Installed
4N Slotted PVC in two 3.0 m
,V\l Vl\ — sections and
— capped.
VAN L
1 NI —
Ay L
N —
Ay L
S RN L]
VAN L
9920~Vq O ]
260 — NI 260 m - —
v
NI Open Hole and Slough
N
N
GENERAL REMARKS: AGNICO EAGLE MINES LTD. MEADOWBANK DIVISION
All measurements are from ground surface. Depths are represented as WHALE TAIL PIT PROJECT
meters downhole (mdh). The monitoring well was installed in an HQ (96.1
mm) drillhole inclined at approximately 65°. Project No. Ref. No. Rev.
NB101-00622/4 | VA15-03393 0
FIGURE - B2

Logging conducted according to the ASTM 2488 standard and the Canadian Foundation Engineering Manual, 4th Edition, 2006.
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Contractor: Orbit Garant Drillhole No.: AMQ15-413 Page: 10f 1

Library: 1:\1\01\00622\04\A\DATA\MONITORING WELL INSTALLATION RECORD\GINT\2015 KP CANADA GINT LIBRARY - REV A.GLB, WELL COMPLETION DETAILS - 1 PIPE, 2015 KP CANADA GINT DATA TEMPLATE - REV A.GDT, 21 Oct 15

File:1:\1\01\00622\04\A\DATAIMONITORING WELL INSTALLATION RECORD\GINT\MONITORING WELL INSTALLATION LOGS.GPJ

Location: Whale Tail Lake, North of Pit Drill Type: _Fly 4 Duralite 1000 Date Started: 9 Aug 15
Coordinates: 606,757 E, 7,255,790 N Total Depth: _210.0m Date Completed: 13 Aug 15
Coordinate System: Mine Grid NAD 83 UTM Zone 14N Elevation: _10156.616 m Logged by AMB
Azimuth , Inclination: _138.77 , -65.4 Reviewed by: BG
—_ E Groundwater Level = 6 mbgs
= ; 8
E % — Date of Groundwater Measurement = 17/09/2015
< = &)
) = Q
E § E Ir—
o PVC Stick-up = 1.91 m
[m)]
woe NOTES
\/ PERMAFROST BEDROCK s
N ™1 83 GREYWACKE; fine to medium grained. Weak to Heat Line s
TV V| strong cloritization and carbonate alteration close to Carapace™ system.
N quartz veins. A continuous HDPE
n VAN 200m pipeline with a
NI self-regulating
YA Carapace HDPE Heat heating cable
N Line extruded directly
B V\l Vl\ onto the outer
. surface of the pipe
V\l ~ was installed to
9995 | surface. No backfill
B V\l ~ 178 m - material was used
> for the installation.
N
BNV
1 T
V\l V\\ Pre-pack bentonite
T Pre-Pack Bentonite was installed in two
180 — 49 ™ 1.5 meter sections.
v
NI
A
V\l " 181
1 v m -
RN L]
V L
RN _
B = [
VAN ]
V L
RN _
] VAN
l\  E—
E)E)E)OAV\l - —
N Vl\ 1.25" ID PVC10 slot
i \ well screen. Installed
N| Vl\ Slotted PVC in two 3.0 m
-V sections and
NI d
YA — capped.
185— N V“
1IN .
V L
RN _
7 Ay
RN _
4 = —
RN _
7 = 187 m- =
RN
A
4
B Ay
RN
v
NI
9985*V -
7 NI
A
RN
7V\ VV\
GENERAL REMARKS:

All measurements are from ground surface. Depths are represented as

meters downhole (mdh). The monitoring well was installed in an HQ (96.1

mm) drillhole inclined at approximately 65°.

AGNICO EAGLE MINES LTD. MEADOWBANK DIVISION

WHALE TAIL PIT PROJECT
Project No. Ref. No. Rev.
NB101-00622/4 | VA15-03393 0
FIGURE -4

Logging conducted according to the ASTM 2488 standard and the Canadian Foundation Engineering Manual, 4th Edition, 2006.
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Appendix B1

AGNICO EAGLE MINES LTD. MEADOWBANK DIVISION

WHALE TAIL PROJECT

THERMISTOR INSTALLATION DEPTHS

Print Oct-22-15 12:16:59

Thermistor Depth | Thermistor Depth
Drillhole ID Thermistor Number Comments
(m along hole) (mbgs)
1 8.9 6.3
2 275 19.4
3 51.9 36.7
4 76.4 54.0
AMQ15-294 5 104.1 73.6
6 129.0 91.2
7 154.0 108.9
8 179.0 126.5
9 204.2 144.4
1 -0.5 -0.4 Installed above ground
2 27.7 19.6
3 52.7 37.2
4 77.6 54.9
AMQ15-306 5 102.5 72.5
6 127.5 90.1
7 152.4 107.8
8 177.4 125.5
9 200.1 141.5
1 1.3 0.9
2 49.7 35.1
3 98.7 69.8
4 148.7 105.1
5 198.8 140.6
AMQ15-324
6 248.3 175.6
7 298.9 211.4
8 348.9 246.7
9 398.9 282.1
10 448.8 317.4
1 0.5 0.4
2 25.4 17.9
3 50.2 35.5
4 75.3 53.3
AMQ15-349A 5 100.3 70.9
6 125.2 88.5
7 150.2 106.2
8 175.1 123.8
9 198.9 140.6
1 10.3 8.0
2 20.3 15.8
3 30.3 23.5
4 40.3 313
5 50.3 39.1
6 75.2 58.5
7 100.2 77.8
8 125.1 97.2
9 150.1 116.6
10 175.0 136.0
11 199.9 155.4
AMQ15-421 12 224.9 174.8
13 249.9 194.2
14 274.8 213.6
15 299.8 233.0
16 324.8 252.4
17 349.7 271.8
18 374.7 291.2
19 399.6 310.6
20 424.6 330.0
21 449.6 349.4
22 474.6 368.8
23 499.6 388.3
1 9.8 7.5
2 19.9 15.2
3 29.8 22.8
4 39.8 30.5
5 49.8 38.1
6 74.7 57.2
7 99.6 76.3
8 124.5 95.4
9 149.4 114.5
10 174.4 133.6
1 199.4 152.7
AMQ15-452 12 2244 171.9
13 249.4 191.1
14 274.4 210.2
15 299.4 229.3
16 324.3 248.4
17 349.3 267.5
18 374.2 286.7
19 399.2 305.8
20 424.2 324.9
21 4491 3441
22 4741 363.2
23 499.1 382.3
111\01100622\04\A\Corresponden 15-03249- Permafrost Cl \Apper ppendix B\SS\[B1c_Amarug Thermistor Installation Depth Summary.xisxJALONG-HOL

NOTES:

1. Thermsitor holes are all inclined: AMQ15-295 (-45 deg); AMQ15-306 (-45 deg); AMQ15-324 (-
45 deg); AMQ15-349A (-45 deg); AMQ15-421 (-51 deg); AMQ15-452 (-50 deg);

[0 T 23SEPTi5 TISSUED WITHLETTER
REV DATE

DESCRIPTION

REW
PREPD
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AMQ15-294 — Ground Temperature Profile

Knight Piesold

Ground Temperature Data



AMQ15-294 — Ground Temperature with Depth
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AMQ15-294 — Ground Temperature with Time
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Ground Temperature Data
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AMQ15-306 — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-306 — Ground Temperature with Depth
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AMQ15-306 — Ground Temperature with Time
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Ground Temperature Data
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AMQ15-324 — Ground Temperature Profile

eeeeeeeeee [ch
] -4 -3

3
>
A
W
-
~
kS
=

Ground Temperature Data
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AMQ15-324 — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-324 — Ground Temperature with Time
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Ground Temperature Data
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AMQ15-349A — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-349A — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-349A — Ground Temperature with Time
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Ground Temperature Data
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AMQ15-421 — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-421 — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-421 — Ground Temperature with Time
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Ground Temperature Data
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AMQ15-452 — Ground Temperature Profile
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Ground Temperature Data
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AMQ15-452 — Ground Temperature with Time
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Ground Temperature Data
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VWP Pressure (kPa)
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Ground Temperature Data
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» thermistors | temperature systems

Thermistor Strings

INSTRUMENTS

RST Instruments Ltd.
11545 Kingston St.,
Maple Ridge, BC

Canada V2X 0Z5

Telephone: 604 540 1100
Facsimile: 604 540 1005
Toll Free: 1800 665 5599

info@rstinstruments.com

High reliability, ensured
by triple encapsulation.

Precision matched,
interchangeable thermistors.

Pre-assembled to
specific length and spacing.

Heavy duty, direct
burial cable standard.

Accuracy required.

@ specifications Cable length.
ITEM DESCRIPTION Cable termination enclosures.
Interchangeability Tolerance +0.1°C Readout and datalogger.
Interchangeability Temp. Range ~ 0°C to +75°C Quantities and required
thermistor spacing per string.
Operating Temp. Range -80°C to +75°C o
Method of cable termination.
Stability 0.01°C or better : : :
/100 months at 0°C Special environmental condi-
tions which may require non-
Resistance at 25° 2252, 3k, 5k, 10k ohms standard cable, such as acidic
mine tailings.

@ dimensions + ordering info

THERMISTOR POINTS | CABLE DIA. BEAD* DIA.

- ENVIRONMENTAL . STRUCTURAL

POINTS

1 1 13.97 055 EL380002S
2 2 6.35 0.25 13.97  0.55 EL380004
3-5 3 6.35 0.25 13.97  0.55 EL380006
4-7 4 8128  0.32 13.97 055 EL380008
6-10 6 10.41 0.41 19.05  0.75 EL380012C
13-20 13 10.41 0.41 19.05  0.75 EL380013P
26-48 26 15.24  0.60 2413 0.95 EL380026

* Please check with RST Sales for accurate dimensions of string assembly.

GEOTECHNICAL . MINING

EPB0013G
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Certificate of Compliance

innovation in .
geotechnical RST Instruments Ltd., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X 0Z5
® instrumentation Tel: 604 540 1100 * Fax: 604 540 1005 Toll Free: 1 800 665 5599 (Nonh America only)
INSTRUMENTS 5!
&

e-mail: info@rstinstruments.com ¢ Website: www.rstinstruments.com

Model DT2040 Vibrating Wire Data Logger FW Ver: 3.09

This is to certify that s/n 02065 meets RST Instruments specifications for this product.

Technician: S.Kim < Date: July 27, 2015
ELL0228A
JQ? ngu .
Certificate of Compliance
| innovation in +7 :
t | geotechnical RST Instruments Ltd., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X 025
| instrumentation  Tel: 604 540 1100 « Fax: 604 540 1005 * Toll Free: 1 BOO 665 55399 (North America only)
MSTRUMENTS .55 e-mail: info@rstinstruments.com « Website: www.rstinstruments.com
FW Ver: 3.12

Model DT2055B Vibrating Wire Data Logger
This is to certify that s/n 04511 meets RST Instruments specifications for this product.

Technician: S. Kim C' < Date: July 6, 2015
ELL02208B

Certificate of Compliance

k.4
rst | innovation in HET|
geotechnical nstruments Ltd., 11545 Kingston St., Maple Ridge, British Columbi
: _ . ] ' ia, Canada V2X 0Z5
! instrumentation  Tel: 604 540 1100 * Fax: 604 540 1005 * Toll Free: 1 800 665 5599 (North America only)
-4

INSTRUMENTS - - ; s ;
fi e-mail: info@rstinstruments.com < Website: www.rstinstruments.com

Model DT2040 Vibrating Wire Data Logger FW Ver: 3.09
This is to certify that s/n 02064 meets RST Instruments specifications for this product.

Technician: S. Kim C Date: July 27, 2015

ELLO220A .
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Datalogger Type 575-LTC

Measuring and Recording of:
» Water Level

» Water Temperature

» Conductivity / TDS

Jleabbojelreq

Advantages:

= Maintenance free — no drying cartridges
or desiccant necessary

= Integrated battery for 10 years
or 3 Million Measurements
(Sample interval of = 2 Minutes over 10 years)

= @ 22 mm, for installations from 1 inch pipes

= Highest precision and long term stability by 4-pol conductivity sensor
= Particular, convenient operation by touch operation

= Flood protected — durable seal until 3m water column

= Robust stainless steel design

www.ht-hydrotechnik.com



Datalogger Type 575-LTC

Converter unit

Vented cable

Probe with
Datalogger

Description

The Datalogger type 575- LTC is a compact
analysing instrument for the documentation
of water level, temperature and electrical
conductivity. Additionally, from the conduc-
tivity values the TDS can be calculated if
needed.

The built-in lithium battery powers the Data-
logger over the guaranteed period of 10
years or 3 million measurements. A battery
replacement is performed at HT, which al-
ways includes a general equipment check-
up and a recalibration of the sensors.

Highest data security is achieved through

the used non-volatile flash memory, which
can record at least 253,000 data sets.

The Datalogger type 575- LTC is designed for
the practical user, installation can be executed
very quickly and without training, the menu is
clearly structured. Anexchange ofthe desiccant
or other maintenance work is not necessary.

Highest quality standards for conductiv-
ity measurements will be fulfilled with this
Datalogger, the complete design is based
on over 20 years of experience in the field of
water quality measurements.

Typical Applications

in coastal areas

Measuring and Recording of salt water intrusion

Measurement of Water level, Temperature

and Conductivity / TDS during Pumping Tests

Monitoring of landfills

Monitoring of production and observation wells
Tracer measurements

Level- and quality monitoring of surface water
Remediation of contaminated areas

Optimized power consumption, 50% more measurements

This Datalogger Type 575-II was developed with new power-optimized
components. For you as an user it means that we can dramatically
extend the guaranteed battery-lifetime.

The new guarantee conditions are: 10 years or 3 million measure-
ments! That is a lifetime over a period of 10 years at a recording
interval of = 2 Minutes without replacing the battery.

After that time the battery exchange will be done fast and uncompli-
cated in our factory service department inclusive recalibration and

exchanging of seals.

Highest precision and especially long-term-stable conductivity values

A highly accurate 4-electrode conductivity sensor with integrated temperature sensor is used. Over many years,
stable and accurate conductivity values will be given without the need for a re-calibration. The Datalogger 575-
LTC offers the possibility of an automatic temperature compensation to the reference temperature of 25°C.

The following settings are available:

= Sets an automatic temperature compensation based on 25°C according to DIN EN 27888

= Adjustment of an individual coefficient in % / °C for individual liquids

= Measurement without compensation, it will output the conductivity at the current temperature

www.ht-hydrotechnik.com



Datalogger configuration and data transfer -
modified operating software

So far, we hear from customers that the operation of HT Dataloggers
is quite simple. It requires no training when you operate the first time
or if you do not regularly work with the devices you can operate the
systems very quickly again without mistakes.

Actually, exactly the words you want to hear as the manufacturer. Nev-
ertheless, we put time and manpower into a new operating concept
that aims not only to a more attractive design of the operating program.
In particular, it was important for us to respond with a new operating
concept on innovations in the PC market, means for the user a wider
selection of PCs and control-devices.

Touch-enabled is not synonymous with touch-friendly!
As currently the first manufacturer of groundwater Dataloggers we
have adjusted the operating program also to touch PCs. This means on
the one hand, that possibly cherished menu structures disappear. On
the other hand, the Datalogger can now be easily operated without a
touch pen and especially without a PC mouse which is during sunlight
always a difficulty to move from one point to the next. The operating
program is operated with a finger, which is known not to forget in the
office, disappears in the tall grass or falling into the borehole. With this
new operating concept, we are sure that we will make your job easier!
Conventional devices, be it laptop or Pocket PC can of course still be
used and are also supported by HT.

Datalogger installation - simple,
conveniently and safely from 1 inch wells

Secure Installation

Supreme motto for the installation of HT Dataloggers, all possible pre-
cautions are taken so that the device can not fall into the borehole. By
the standard fixing-ring of 2 inch ( DN50 ) the Datalogger can be easily
adapted to HT well caps. Check measurements with the Water Level
Meter can be performed directly without removal of the Datalogger.

For smaller pipes HT can provide suitable fixing-rings, for check mea-
surements, the converter unit of the Datalogger needs to be moved a
few Centimetres.

For observation wells with a diameter of 2.5 inch or larger, intermediate
rings are used to secure the fixing of the Datalogger. In cause of the
design of the diameters it is not possible that the Datalogger can fall
into the borehole.

Please contact us if you have special sizes or special conditions of use.
We can draw from an extensive archive of already implemented mount-
ing options for Dataloggers.



Datalogger Type 575-LTC

Water Level

Temperature

Measuring range

-5...+50°C / Optional: -5... +70°C
(Ice-free area)

4-Graphite Electrodes
Conductivity sensor

:

Q22

Built-in pressure sensor

W

Manufacturer

Water Level Relative pressure Flash-memory 4MB for min. 253,000
Memory .

Measuring range selectable from 1...300m water column recordings = 759,000 values

Accuracy < 0,05% of selected range Integrated Lithium-battery; guaranteed
Long-term stability | < 0,05% of selected range / year Power supply lifetime for 10 years or 3,000,000 mea-

: . surements; Factory replaceable

Resolution Standard: 1cm / Optional: 1 mm = =

- . Adjustable: 1 minute to 99 days
emper.a ure 0...+50°C / Optional: 0...+70°C Sample interval Optional: from 1 second, 10 sample

CemEee intervals pre-selectable

Interface

RS232, communication via serial
and USB-interface

Accuracy clock

< 2 minutes / year

Mechanical Data

immersion depth

Accuracy <0,1°C
Long-term stability | < 0,02°C / year Length of cable Freely selectable until max. 500m
Resolution 0,1°C; Optional: 0,01°C Sensor

max. 300 m water column

Vented cable

@ 6 mm flexible, UV-resistant PUR
coating; Kevlar strengthen to avoid
cable-stretching; integrated tube for

Measuring range 0...200.000 uS/cm compensation of barometric fluctuation
A < 0,5% of current value, min. 2 uS/cm EIEsEIe Membrane made from Titan;
ccuracy (0,002 mS/cm) Overload max. 4 fold FS, stability
J transducer 5 fold FS

0,001 mS/cm until value of 2mS/cm Mihe
Resolution 0,01 mS/cm until value of 20 mS/cm Conductivity 4-Graphite electrodes; long-term stable

0,1 mS/cm until value of 200 mS/cm sensor and insensitive to contamination or dirt

: Stainless steel 316Ti;
Materials

POM fibreglass reinforced; Viton

Dimensions probe

@ 22x315mm

Dimensions
conv. unit

@ 24x140mm

Protection class

IP 68, converter unit permanent seal
until max. 3m water column

Operating software

Operating software
Notebook / PC /
Touch

Touch-friendly PC user interface;
for XP, Vista, Win 7, Win 8 / 8.1

Operating software
Pocket PC

Full functionality for operating
program Win Mobile 5.0; 6.0; 6.1

Data file-format

Files are available as directly
readable ASCII- files

Available formats

HT-Standard, Excel; *.zrxp; Labdus;
*.1gd; *.uvf; and many more

Not the correct format there?

Our software department can create
the desired file-format

HT Hydrotechnik GmbH

Im Wang 18 - Industriegebiet

87634 Oberglnzburg / Germany
Tel.: +49(0)8372/9215-0

Fax: +49(0)8372/9215-16

eMail: service@ht-hydrotechnik.com
Internet: www.ht-hydrotechnik.com

in cause of technical progresses are reserved;

HT MM/LA-04.2014 - Modifications

Instruments and Monitoring for ground- and surface water
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APPENDIX C
DEVELOPMENT OF SITE-SPECIFIC FREEZING POINT DEPRESSION OF GROUNDWATER

A number of factors affect the freezing point depression of the groundwater, predominantly the salinity (or

total dissolved solids, TDS) and hydraulic pressure. The freezing point depression used for the

permafrost and talik characterization was based on the following site-specific data:

e  The electrical conductivity (EC) logger installed in AMQ15-349A at a depth of approximately 150 m
below ground surface (mbgs) froze at a temperature of approximately -0.4 to -0.6°C

e Vibrating wire piezometers installed in AMQ15-294, AMQ15-306 and AMQ15-349A at depths of
approximately 150 mbgs froze at temperatures of approximately -0.3 to -0.5°C.

e The highest conductivity recorded by the EC logger prior to freezing was 7.96 mS/cm. Using a
conversion factor of 0.67 gives a TDS of approximately 5300 ppm and a freezing point of
approximately -0.35°C.

The TDS recorded by the EC logger was compared to values observed at other operating mines and
mining projects in Nunavut and the Northwest Territories using data from Golder (2014) and Frape & Fritz
(1987). The TDS value of 5300 ppm at a depth of 150 mbgs was extrapolated to depth using the Frape &
Fritz relationship and a best-fit relationship developed for the Meadowbank Mine (Golder, 2014), as
shown on Figure C.1.

Figure C.1 Regional TDS Data vs Depth

The freezing point depressions associated with the TDS relationships presented in Figure C.1 were
calculated using a relationship developed by Golder and AEM (Golder, 2014). Given the close proximity
of the Meadowbank Mine to the Project, the Meadowbank TDS relationship was ultimately used. The
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relationship suggests a freezing point depression of approximately -1°C at a depth of 500 mbgs, as
shown in Figure C.2.

Figure C.2 Regional Freezing Point Depression vs Depth

The observed TDS and the calculated freezing point depression for the Project were compared to other

operating mines and mining projects in Nunavut and the Northwest Territories:

e The TDS of 5300 ppm recorded by the EC logger is higher than TDS reported from similar depths at
the Meadowbank Mine and the Diavik Mine but is less than the values seen at the Hope Bay Project
and Lupin Mine.

e The calculated freezing point depression is lower than the data from the Meadowbank, Lupin and
Diavik mines, but is higher than the data reported for numerous other mines and projects such as
Meliadine, Back River and Hope Bay, as shown in Table C.1 below.

Table C.1 Summary of TDS and Freeze Point Depression data from cold climate mining
studies
. Depth TDS Associated FP (deg C,
Site (mbgs) (mg/L) [calculated]) Reference
. 515 47,000 -2.43 Sabina DEIS Vol 6,
Back River
620 76,000 -3.88 Sec2.1.2.2
Diavik 400 550 -0.11 Clayton et al 2013
. . Kiggavik FEIS Vol
Kiggavik 250 3500 -0.26 558, 6.2 Results
63 to 550 23,000 — 48,000 1.210-2.5 Sabg:CgEl'Sl\g" .
Hope Bay ——
548 47,800 2.47 Hope Bay Phase 2
Project Proposal
) 250 39600 -2.06 Stotler, 2008
Lupin )
570 4000 -0.28
Meliadine 454 60,000 — 70,000 -3.1t0-3.6 Sabina DEIS Vol 6,

Sec2.1.1.3

The freezing point depression used in the permafrost and talik assessment was based on the data
specific to the Project (-0.35°C at 150 mbgs) and the Meadowbank TDS vs depth relationship. The
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freezing point depression should be considered preliminary and will be re-evaluated as additional data is
collected.

Note that the TDS of 5300 ppm recorded by the EC logger has been used solely for the purposes of
estimating the freezing point depression. The recorded TDS should not be used for assessing
groundwater quality until it can be confirmed through the collection of representative groundwater quality
samples at the Project.
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ANALYTICAL SOLUTION: FORMATION OF OPEN TALIKS UNDER ELONGATE LAKES

Burn (2002) developed a series of analytical solutions to describe talik development under surface water
bodies. The solutions were developed to match the lake shape (circular or elongate), and to acknowledge
the presence of a shallow terrace around the lake perimeter. In the case of the elongate nature of Whale
Tail lake, the analytical equations of temperature profiles under lakes with terraces are presented by Burn
(2002), can be estimated using the following equation:

Equation 1: Elongate Lake with Terrace

z (T,-T H T,—T H
T,=T,+ =+ T~ Ty) <2tan‘1 ”“>+ Ty —T0) (2tan™1 L)
l 14 z 14 z

where:

z = depth (metres);

H, = half-width of the lake (m);

T, = temperature (°C) at depth z (m);

T4 = mean annual ground surface temperature (°C);

T, = mean annual temperature at the bottom of the central pool (°C);
T; = mean annual temperature of the terrace (°C);

H, = half-width of the central pool (m);

Hp+ = half-width of the lake (pool and terrace) (m); and,

| = inverse of geothermal gradient (m/°C).

The input parameters for the equation are presented in the table below. Figure 1 presents one of
the cross sections (CS1) showing the bathymetry of the lake and the interpretation of lake
terraces (depth of <2 m).

Parameter Value Source
T = Temperature at depth(z, °C); Calculated
T = Mean annual ground surface Extrapolated from AMQ15-324
9 temperature (°C); geothermal gradient
7= Depth (m); From bottom of lake (1-10 m) to below

base of permafrost (500 m)

| = Inverse of geothermal gradient Estimated From AMQA15-324

(m/°C);
M I f th

T= ean annua tempoera.ture ofthe Literature value used (-2°C, Burn 2002)

t terrace (°C);

- Mean annual temperature at the .

T - o

o bottom of the central pool (°C); Literature value used (4°C, Burn 2002)
H = Half-width of the Iake. (pool and Measured off S.I. Plan

pt terrace, m);
H = Half-width of the central pool (m); Measured off S.1. Plan

Table 1: Summary of input Parameters to Analytical and Numerical modeling
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Figure 1: Cross section 1 (CS1) bathymetry

NUMERICAL SOLUTION: FORMATION OF OPEN TALIKS UNDER ELONGATE LAKES- TEMP - W

The finite element code Temp-W was used to simulate the ground temperature conditions through the
cross sections of Whale Tail Lake. The model setup for each of the three sections can be viewed in the
figures below. The input parameters can be summarized in Error! Reference source not found..

Parameter Value Source
M | rf;
MAST ean annua grounod SH ace Meadowbank Weather Station
temperature (°C);
. From bottom of lake (1-10 m) to below
Depth Depth (m); base of permafrost (500 m)
Geothermal . oy. .
Heat Flux Geothermal gradient (m/°C); Estimated From AMQ15-324
M It t f th
T eanannua empoera. ure otthe Literature value used (-2°C, Burn 2002)
t terrace (°C);
Mean annual temperature at the .
T °
o bottom of the central pool (°C): Literature value used (4°C, Burn 2002)
Half-width of the lak | and
H . ali-widih ot he faxe (pool an Measured off S.I. Plan
pHt terrace, m);
Hp Half-width of the central pool (m); Measured off S.1. Plan

Table 2: Summary of input Parameters to Temp-W Numerical model
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CS1-TEMP/W Model
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CS2 - TEMP/W Model
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CS3 - TEMP/W Model
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CS3 - TEMP/W Results
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MEMORANDUM
To: Mr. Serge Ouellet Date: November 20, 2015
Copy To: Ben Peacock File No.: NB101-00622/04-A.01
From: Ben Green Cont. No.:  VA15-03382
Re: Agnico Eagle Mines Ld.: Meadowbank Division — Whale Tail Pit - Groundwater Inflow
Assessment

1 - INTRODUCTION

Agnico Eagle Mines Ltd. (AEM) is developing the Whale Tail Pit in Nunavut, Canada. The Project is located
50 km northwest of AEM’s Meadowbank Mine and 160 km northwest of Baker Lake. AEM is currently evaluating
the potential for mining the satellite Whale Tail deposit using open pit mining methods.

Knight Piésold Ltd. (KP) was retained to provide geomechanical and hydrogeological services to support
permitting and pre-feasibility level open pit mine design for the Project. One of the objectives of this scope of
work is to characterize the quantity and quality of groundwater that could be expected to flow into the open pit.
The groundwater quality is covered in (KP, 2015a).

The proposed open pit has a maximum depth of 120 m and is approximately 1,300 m long and 490 m wide.
AEM plan to build a dam to the south and drain the northern portion of the lake. The current mine plan details
the open pit extraction beginning in the last quarter of 2018 and continuing until the end of 2021.

This memorandum focuses on the quantity of groundwater inflows to the proposed open pit. A brief description
of the deposit geology, as well as the permafrost and talik conditions expected in the vicinity of the deposit, is
also provided. The permafrost and talik characterization is described in detail in (KP, 2015a).

2 — AVAILABLE RESOURCES

Information reviewed as part of the groundwater inflow assessment included:

e Staged open pit designs from 2018 Q4 until the end of 2021 (AEM, 2015b)

e Whale Tail Lake bathymetry (Groupe Conseil Nutshimit-Nippour, 2015)

e Lithology and structural, models (AEM, 2015a)

e Hydraulic conductivity data from eighteen packer tests conducted during the 2015 site investigation program
completed by KP

e Ground temperature data from thermistors installed in six geotechnical boreholes during the 2015 site
investigation program completed by KP

e Rock mass quality data collected during the 2015 site investigation program completed by KP, and

e The expected permafrost and talik conditions beneath Whale Tail Lake (KP, 2015a).

3-GEOLOGY

The following summary of the deposit geology is summarised from AEM (2014) unless otherwise noted. The
main lithologies encountered at the Project are summarized below:

e Overburden: The overburden layer in the vicinity of the pit is generally expected to be thin, with observed
thicknesses of approximately 10 m.

e Greywacke (S3): The Greywacke is the most common lithology at the Project. This unit hosts the deposit
and is also internal to it. The Greywacke is fine to medium grained and can be altered and/or deformed in
the vicinity of the mineralized zones.
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¢ Mafic Volcanics (V3): The Mafic Volcanics are present along the southern limit of the deposit and primarily
consist of basalt. This package has been heavily folded and is characterized by a schistose or chaotic
texture. Biotite and chlorite alteration are common within the Mafic Volcanics.

o Ultramafics (Komatiite, V4): The ultramafic volcanic unit, or Komatiite, bounds the northern and southern
limits of the deposit. This unit is commonly altered to a chlorite-talc-carbonate schist (soapstone) with
chaotic carbonate veining. The Komatiite is characterised by variable rock mass quality and can be faulted.

e Altered Ultramafics (V3F): The Komatiite can be locally altered and deformed, notably along the contact
with the sedimentary units. The Altered Ultramafics are more competent and have more consistent rock
mass quality than the Komatiite. The unit is often mineralized with disseminated sulphides and is one of the
primary mineralized zones identified within the deposit.

e Chert (S10): A sedimentary unit consisting of interbedded bands of Chert, sediments and thin beds of iron
formation. The Chert both hosts and forms many of the mineralized zones identified within the deposit. The
Chert can be flooded with silica and has been locally heavily folded.

e Graphitic Chert (S10E): In some areas, the Chert has been interlayered with graphitic mudstone, resulting
in a unit known as the Graphitic Chert. The Graphitic Chert has been intensely deformed causing it to
appear chaotic and brecciated.

e Mudstone (S6): Well-banded fine grained sedimentary rock. This unit is often transitional with the Chert and
Graphitic Chert.

e Diorite (I12): The Diorite is an intrusive unit located to the south of the Whale Tail deposit. The diorite is
unmineralized.

A typical cross-section of the deposit is shown on Figure 1. Stratigraphy strikes towards the southwest and dips,
at least initially, towards the south.

Structurally, the deposit lithologies trend ENE-WSW, which may represent the axis of an anticline or syncline.
This is the dominant structural orientation. A series of diffuse ductile structures do exist that trend NE-SW, which
offsets both the lithologies and the mineralization. A sub-horizontal set of structures has also been identified
during the geomechanical site investigation program.

4 - PACKER TESTING

Eighteen (18) constant head hydraulic conductivity packer tests were completed in six geotechnical boreholes
that were drilled during the geomechanical and hydrogeological site investigations undertaken between June 8
and October 4, 2015. Testing was completed using an HQ sized Standard Wireline Packer System (SWiPS)
system manufactured by Inflatable Packers International (IPl). The results of the packer testing estimated
relatively low hydraulic conductivities between less than 1 x10° m/s (the achievable precision of the SWiPS) and
5 x10® m/s. The results are summarized in Table 1.

Some uncertainty as to whether all of the tests were completed in talik exists due to the preliminary nature of the
thermistor data used to define the extent of the talik (KP, 2015b). Two packer tests were completed in
AMQ15-349A that were thought to be completely within the talik. These tests resulted in horizontal conductivity
estimates of 1 x10® m/s and 5 x10°® m/s.

5 - PERMAFROST AND TALIK CHARACTERIZATION

Groundwater regimes in permafrost regions are characterized as two systems separated by permafrost; the
active layer and the deep regional groundwater system. A talik is a region of unfrozen ground that can form
beneath large lakes. Fluids within a talik may remain in a liquid phase at temperatures below zero due to
freezing point depression caused by high total dissolved solids (TDS) and hydrostatic pressure. An open talik is
one which extends from the lakebed down through the surrounding permafrost to the regional groundwater table.
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Open taliks form beneath large lakes and represent the primary connecting pathway for groundwater flow
between the active layer and the regional groundwater system.

KP characterized the permafrost and potential for talik formation beneath Whale Tail Lake using the thermistor
and hydraulic conductivity data from the geomechanical and hydrogeological site investigation program. The
characterization is detailed in KP (2015a) and is summarised below:

e The depth to the base of continuous permafrost is expected to be approximately 420 metres below ground
surface (mbgs).

e Freezing point depression beneath Whale Tail Lake ranges from -0.23°C beneath the lake to -0.75°C at
420 mbgs. These estimates are based upon an exponential freezing point depression vs. TDS function
developed for the Meadowbank Mine (Golder, 2012) and on an exponentially increasing TDS relationship
with depth (Golder, 2014) that has been calibrated to the Project TDS data.

e The western “fluke” of Whale Tail Lake is shallow and likely overlies permafrost. The eastern fluke is deeper
and likely overlies a talik. Preliminary thermistor data and I-D analytical solutions from Burn (2002) indicate
that the talik below the eastern fluke does not connect vertically through to the regional groundwater system
(Figure 2).

e Whale Tail Lake is large and deep beneath the proposed attenuation pond and it overlies a talik that may
connect through to the regional sub-permafrost groundwater system (Figure 2).

6 — CONCEPTUAL HYDROGEOLOGICAL MODEL

The hydrogeological conceptual model at the Project is largely a function of the permafrost and talik
characterization described in KP (2015a). Other input data and assumptions used to develop the conceptual
model include:

e For the purposes of the inflow assessment the vertical and horizontal hydraulic conductivities of permafrost
are assumed to be zero.

e The horizontal hydraulic conductivity within the Whale Tail Lake talik zone is conservatively estimated to be
1x10"® m/s based on the results of the packer testing summarized in Table 1.

e The vertical hydraulic conductivity is typically estimated to be considerably less than horizontal hydraulic
conductivity (in lieu of sufficient data to indicate otherwise). This relationship may not be valid at the Project
where both stratigraphy and structure are steeply dipping to sub-vertical, and where horizontal flow within
talik zones is restricted by the areal extent of the talik. As a result, the vertical hydraulic conductivity was
conservatively assumed to be equal to the horizontal hydraulic conductivity (1 x10°® m/s).

e The active layer is estimated to average 3 m thick, with a horizontal hydraulic conductivity of 1 x107 m/s
while thawed based on the thickness of the active layer at other Projects in Northern Canada
(Rescan, 2014).

e The available geomechanical data indicate that the bedrock close to surface is weathered and more
fractured than the deeper bedrock. This is likely due to successive freeze/thaw cycles. The horizontal
hydraulic conductivity of this weathered bedrock cap is estimated to be 1x10”" m/s within the talik zone and
zero within the surrounding permafrost. The thickness of this weathered bedrock cap is estimated to be
30 m.

¢ In-situ hydraulic head data is not currently available for the deposit. As a result, the direction and magnitude
of the hydraulic gradients at the Project are unknown. Hydraulic gradients prior to the development of the
open pit are expected to be small, since the lake elevations in the project area are all reasonably similar due
to the flat topography.

Key aspects of the hydrogeological regime relevant to the groundwater inflow assessment are summarized

below:

e The regional groundwater gradient is controlled by the elevations of large lakes in the area that are
connected to the sub-permafrost groundwater system through a series of open taliks.

e Groundwater flow (through taliks from lakes to sub-permafrost groundwater and vice versa) will be along
open fractures, faults, and joint systems conduits as defined by the regional structural orientations.
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7 — GROUNDWATER INFLOW ESTIMATES

An estimate of groundwater inflows to Whale Tail Pit has been completed based on the available data and the
conceptual hydrogeological model. Groundwater inflow estimates to the open pit were calculated every 3 months
for the life of the open pit (years 2018 to 2021) based on the open pit designs provided by AEM. Proposed pit
floor depths for the years where the pit will intersect the talik range from 15 to 137 meters below ground surface
(mbgs).

KP expects there to be three main sources of inflows to the proposed open pit based on the hydrogeological

conceptual model above:

e Seasonal inflows from the active layer.

e Perennial leakage inflows induced by the hydraulic gradient which will develop between the dammed portion
of Whale Tail Lake and the floor of the open pit.

e Perennial inflows from the talik induced by the hydraulic gradient between nearby lakes connected to the
regional groundwater system and the floor of the open pit, once the pit intersects the footprint of the talik in
2019 Q3.

A schematic diagram of expected inflows is provided in Figure 3.

Two analytical equations were selected to calculate an estimate of groundwater inflows as the open pit

develops:

e The Dupuit (1863) equation for horizontal groundwater flow was used to simulate inflow to the open pit from
the active layer and leakage from Whale Tail Lake, and

e The Hvorslev (1951) Type D equation was used to estimate inflows from the talik intersected by the open pit.

These analytical methods were used to estimate the inflows from three different sources. These methods are

summarized below:

¢ Dupuit Equation — Active Layer Inflows: Development of Whale Tail Pit will result in a seepage face along
the perimeter of the pit. Active layer inflows to the pit will cause a drawdown and a gradient for groundwater
flow within the active layer. The rate of flow in the active layer is a function of the hydraulic conductivity of
the active layer and of the gradient which develops. Recharge to the active layer will include thawed
groundwater, snowmelt, precipitation, and leakage from nearby lakes and rivers. Inflows from the active
layer will only occur during months with average air temperatures above 0°C. Inflows will occur along the
entire perimeter of the open pit.

¢ Dupuit Equation — Whale Tail Lake Dam Induced Inflows: KP understands that the portion of Whale Tail
Lake overlying the proposed open pit is to be drained and the southern extent of the lake retained behind a
dam. This will create a hydraulic gradient between the surface of the lake behind the dam and the floor
depth of the open pit. Inflows will occur through the weathered bedrock cap below the drained portion of the
lake towards the pit, when the pit intersects the talik. This inflow is expected to be first encountered in Q3 of
2019 when the open pit will first intersect the lake and underlying talik. The inflow rate will depend on the
hydraulic conductivity of the weathered bedrock zone (assumed 1 x107 m/s), the hydraulic gradient which
develops in the weathered bedrock unit, and the area through which flow occurs.

e Hvorslev Type D Equation - Inflows through the Talik: The hydraulic head of the regional sub-
permafrost groundwater is controlled by the surface elevation of large lakes with open taliks. Once the open
pit intersects the talik in Q3 of 2019, a hydraulic gradient between regional lakes (approximately ground
surface) and the floor of the open pit will develop. Groundwater will begin to discharge from the talik beneath
the open pit. This flow will utilize open fractures and joints as preferred conduits; however, inflows are
expected to be limited by the vertical hydraulic conductivity (1 x10® m/s, 0.32 m/yr). Therefore although the
regional hydraulic gradient provides the driving force for groundwater inflows from the talik, the actual
discharge over the life of the open pit is expected to be limited to groundwater immediately below the pit.

Calculated inflows do not account for the possibility of intersecting higher conductivity fault or fracture systems
during pit development than has been encountered during drilling and packer testing thus-far.
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Inflows in the fourth quarter of 2021 from dam leakage and the underlying talik are expected to be 0.12 L/s and
0.29 L/s, respectively, for a total inflow rate of 0.41 L/s (35 m*day). The estimated groundwater inflows to the
open pit from the active layer, Whale Tail Lake, and the regional groundwater system is summarised on a
quarterly basis in Table 2. i
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TABLE 1

AGNICO EAGLE MINES LTD. MEADOWBANK DIVISION
WHALE TAIL PIT

GROUNDWATER INFLOW ASSESSMENT
DRILLHOLE PACKER TESTING SUMMMARY

Print Nov/20/15 12:31:13

Surveyed Drillhole Details? Hydraulic Testing
Collar Coordinates® )
i -| C tant Head Test
D .:TLanlm"\}g D ‘”:clluill Azimuth Dip Final Length Along HOIIitPe?\?:Ier Testing ons :n I?i es
rilinole Name Drillnole Name Easting Northing Elevation esults Test Interval Lithology
(m) (m) (m) ) ) (m) From (m) To (m) (m’s)

KP15-01A AMQ15-326A 606,430.9 7,255,330.8 10,154.6 287 -58 180 160.3 180.0 No Take ULTRAMAFIC

KP15-02 AMQ15-316 606,655.1 7,255,428.2 10,154.1 7 -54 189 181.3 189.0 <1x10° GREYWACKE
97.3 141.0 5x10° GREYWACKE, ALTERED ULTRAMAFICS

KP15-04 AMQ15-349A 607,064.9 7,255,627.5 10,155.3 204 -45 203 136.3 180.0 1x10° GREYWACKE, ALTERED ULTRAMAFICS
178.3 202.5 <1x10° GREYWACKE, ALTERED ULTRAMAFICS
52.3 100.5 <1x10° GREYWACKE

KP15-05 AMQ15-306 606,714.8 7,255,363.8 10,154.9 96 -45 201 103.3 162.0 <1x10° GREYWACKE
178.3 201.0 <1x10° GREYWACKE
100.3 150.0 1x10° ULTRAMAFICS, ALTERED ULTRAMAFICS, QUARTZ VEINS

KP15-07 AMQ15-294 607,073.2 7,255,676.1 10,155.9 323 -45 221
201.8 220.5 9x10° GREYWACKE

KP15-09 AM15-452 606,627 7,255,688 10,156 160 -50 501 127.3 177.0 <1x10° GREYWACKE
943 150.0 1x10° DIORITE, GREYWACKE, ALTERED ULTRAMAFICS
148.3 201.0 <1x10° ALTERED MAFICS
199.3 225.0 <1x10° ALTERED ULTRAMAFICS

KP15-10 AMQ15-421 607,098 7,255,491 10,155 274 -51 501
298.3 330.0 1x10° ULTRAMAFICS
328.3 455.6 <1x10° ULTRAMAFICS
469.3 501.0 <1x10° GRAPHIC CHERT

1:\1\01\00622\04\A\Correspondence\VA15-03382 - Pit Inflows Rev. 3\Tables\Working\[Table 1.xIsx]Table 1 Packer Testing Summary

NOTES:

1. COLLAR COORDINATES SURVEYED AND PROVIDED BY AEM. COORDINATES ARE IN UTM ZONE 14W; ELEVATIONS ARE TRANSLATED FROM THE MINE GRID.
2. REPORTED AZIMUTH AND DIPS ARE THE DRILLHOLE AVERAGE.
3. 1E-09 m/s IS LOWER LIMIT OF SWiPS PACKER TESTING PRECISION.
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TABLE 2

AGNICO EAGLE MINES LTD. MEADOWBANK DIVISION
WHALE TAIL PIT

GROUNDWATER INFLOW ASSESSMENT
ESTIMATED GROUNDWATER INFLOWS

Print Nov/20/15 12:26:21

. Cumulative TaI|k. Active Layer Dam Leakage | Talik Inflows Total Inflows Total Inflows
Pit Year Quarter Intersection Inflows
(yes/no) (L/s) (L/s) (L/s) (L/s) (m®/day)

2018 Q4" 1 no - - - - -
2019 Q1* 2 no - - - - -
2019 Q2* 3 no 0.06 - - 0.06 5
2019 Q3" 4 yes 0.11 0.12 0.06 0.30 26
2019 Q4" 5 yes - 0.12 0.06 0.18 16
2020 Q1 6 yes - 0.12 0.06 0.18 16
2020 Q2" 7 yes 0.11 0.12 0.11 0.34 29
2020 Q3" 8 yes 0.11 0.12 0.15 0.38 33
2020 Q4" 9 yes - 0.12 0.17 0.29 25
2021 Q1* 10 yes - 0.12 0.29 0.41 35
2021 Q2 11 yes 0.11 0.12 0.29 0.52 45
2021 Q3 12 yes 0.11 0.12 0.29 0.52 45
2021 Q4 13 yes - 0.12 0.29 0.41 35

1:\1\01\00622\04\A\Correspondence\VA15-03382 - Pit Inflows Rev. 3\Tables\Working\[Table 2.xIsx]Table 2

NOTES:
1. OPEN PIT DIMENSIONS PROVIDED IN AEM DEVELOPMENT SCHEDULE (AEM 2015b). ADDITIONAL QUARTERS CONSIDERED TO ALLOW EXPRESSION OF
ACTIVE LAYER INFLOWS. PIT DIMENSIONS OF ADDED QUARTERS ASSUMED THE SAME AS PREVIOUS QUARTER PIT DIMENSIONS PROVIDED BY AEM.

2. ACTIVE LAYER INFLOWS ONLY OCCUR DURING SUMMER (Q2 AND Q3).
3. BEDROCK INFLOWS DO NOT OCCUR UNTIL THE OPEN PIT INTERSECTS THE LAKE AND UNDERLYING TALIK IN Q3 2019.
4. (-) DENOTES NO INFLOW OCCURING.
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Transitional S10E/510/56/53 units

NOTES:
1. CROSS-SECTION PROVIDED BY AEM (MARCH 5, 2015).
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