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EXECUTIVE SUMMARY

This Plan documents the Water Quality Monitoring and Management Plan for Dike Construction and
Dewatering for the Whale Tail Pit — Extension Project (Whale Tail Project). Water quality monitoring
includes several parameters (e.g., nutrients and metals), but TSS and turbidity (primarily as a surrogate
for TSS) are the major drivers of management and mitigation actions during construction of the IVR
Dikes, dewatering of Lake A53 for the construction of the IVR attenuation pond and dewatering of lakes to
construct IVR Pit. The plan is designed to prompt mitigation measures to control the releases of Total
Suspended Solids (TSS) in the environment and reduce unacceptable changes to the water levels in the
receiving environment. The monitoring and management plans are detailed and should serve as
operating procedures for real-time actions in the field.

IVR Dikes are water-retaining structures planned to be built above land during wintertime, as they are less
susceptible to generate TSS during the construction phase. The actual construction schedule and
construction sequence of the IVR dikes could vary during the next design phase of these infrastructures.
Precision of the construction sequence, final elevation of the dikes, and detailed engineering design will be
completed after field investigations are conducted in 2020 (i.e. characterization of the foundation,
installation of thermistors and thermal data collection). As such, this plan presents mitigation and water
quality monitoring strategies in Lake A53 for both the ice-up period and for the open water season.
Dewatering and fish out of the Lake A53 will be completed following a similar approach and mitigation
actions than those of the Whale Tail Lake North Basin dewatering.

This plan has been updated following the approval of the Water License 2AM-WTP1830.




Water Quality Monitoring and Management Plan For Dike
Construction and Dewatering
Version 3, May 2020

IMPLEMENTATION SCHEDULE

This Plan will be immediately implemented subject to any modifications proposed by the NWB as a
result of the review and approval process.

DISTRIBUTION LIST

Agnico — Environment Superintendent
Agnico — Environmental General Supervisor
Agnico — Environmental Coordinator
Agnico — Environmental Technician

Agnico - Dike Superintendent

Agnico — Mine Manager
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SECTION 1INTRODUCTION

Agnico Eagle Mines Limited — Meadowbank Complex (Agnico Eagle) received the approval for an
expansion to the Whale Tail Pit and Haul Road Project, a Meadowbank satellite deposit located on the
Amaruq property. As an expansion to the Approved Project (Nunavut Impact Review Board (NIRB)
Project Certificate No. 008 and Nunavut Water Board (NWB) Type A Water License 2AM-WTP1830)
Agnico Eagle will expand and extend the Whale Tail Pit operations to include a larger Whale Tail open
pit, development of the IVR open pit, and underground operations while continuing to operate and
process ore at the Meadowbank Mine.

This plan provides details of water quality monitoring, management actions specifically related to the
dewatering of areas for the construction of the IVR Attenuation Pond, dewatering of lake to construct
IVR Pit, and the construction of the IVR dikes: IVR-D1, IVR-D2 and IVR-D3 (Figure 1). The plan does
not cover receiving environment nor compliance monitoring of lakes in the Whale Tail Pit area
(Mammoth Lake, Whale Tail Lake [South Basin]) (as these are part of the Aquatic Effects Management
Program).

Water quality monitoring includes several parameters (e.g., nutrients and metals), but TSS (Total
Suspended Sediments) and turbidity (primarily as a surrogate for TSS) are the major drivers of
management actions during construction and dewatering. The plan also includes mitigation measures
to control the releases of TSS in the environment. The TSS/turbidity focus allows for direct monitoring
of the major potential stressor in “real time”, thus allowing timely identification and mitigation of
potential issues related to dike construction or dewatering.

This plan includes the following components:

o Review of TSS/turbidity effects and existing federal guidelines (Section 2);
e License requirements for the protection of fish and fish habitat at Meadowbank (Section 3);
e Water quality monitoring and management plan for dike construction (Section 4);

e Water quality and lake level monitoring and management plan for dewatering (Section 5);
and

o References (Section 6).

The monitoring and management plans are detailed and should serve as operating procedures for
real-time actions in the field.
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SECTION 2 REVIEW OF TSS/TURBIDITY AND EXISTING

FEDERAL GUIDELINES

21

REVIEW OF TSS/ TURBIDITY EFFECTS

Suspended sediments, and associated effects on water clarity, have the potential to affect fish and
fish habitat in a variety of ways, including but not limited to:

Smothering of deposited eggs or siltation of spawning habitats;
Smothering of benthic invertebrate communities;
Decreased primary productivity caused by reduced light penetration;

Reduced visibility, which may decrease feeding efficiency and/or increase predator avoidance;
and

Clogging and abrasion of gills.

Fisheries and Oceans Canada (DFO) has produced a report on effects of sediment on fish and their
habitat (DFO, 2000). That report is based primarily on a more detailed paper by Birtwell (1999). The
review by Birtwell is in turn based on a few sources, the most recent and comprehensive of which
was prepared by Caux et al. (1997).

The general findings for effects of TSS on fish and fish habitat indicate the following:

Effects of TSS depend on both the concentration of TSS and duration of exposure;
Effects of TSS can also be influenced by the size and shape of suspended patrticles;

Concentrations of TSS that are lethal to fish over acute exposures (i.e., hours) range from
hundreds to hundreds of thousands of mg/L;

Sublethal effects on fish (e.g., reduced growth, changes in blood chemistry, histological
changes) associated with chronic (weeks to months) exposures tend to be exhibited at TSS
concentrations ranging from the tens to hundreds of mg/L;

There is considerable uncertainty about potential effects of low TSS concentrations (less than
tens of mg/L) over long time periods;

Overall, the most sensitive group of aquatic organisms to TSS appears to be salmonids, and
guidelines are developed to protect this group;

Adult salmonids are generally more sensitive to short duration, high concentrations of
suspended sediments than juvenile salmonids. However, both juvenile and adult fish have
the potential to avoid high concentrations of suspended sediments; and

Low suspended sediment levels are known to cause egg mortality (40%) to rainbow trout at
long durations (7 mg/L at 48 days). Guidelines for long-term exposure reflect these findings.
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2.2 REVIEW OF EXISTING FEDERAL GUIDELINES

Based on the findings regarding effects of suspended sediment, guidelines for TSS as well as
turbidity have been put forth by various federal agencies.

221 TSS

The Canadian Council of Ministers of the Environment (CCME) specifies separate guidelines for TSS
for clear flow and high flow periods. The guidelines are derived primarily from Caux et al. 1997. In the
case of application to the Project Lakes, the clear flow guidelines would be most relevant — even
during freshet one would not expect to see large natural fluctuations in TSS except in localized
areas for short periods.

The guidelines put forth by the CCME recognize that the severity of effects of suspended sediments is
a function of both the concentration of suspended sediments and the duration of exposure. Guidelines
are intended to protect the most sensitive taxonomic group (salmonids) and the most sensitive life history
stages. The following table summarizes the available guidelines applicable to clear water (CCME) and
to mine-related effluent discharges (MVDMER).

Table 2.1: Existing Federal TSS Guidelines

Source Short-Term Exposure Long-Term Exposure

For longer term exposure (e.g., 30 days

Anthropogenic activities should not increase .
or more), average suspended sediment

suspended sediment concentrations by more

CCME 1999 |, ~ o5 mglL over background levels during concentrations should not be increased
any short-term exposure period (e.g., 24-hr) It:e)(/(rerllsre than 5 mg/L over background
Maximum authorized concentration in a ) )

MDMER 2018| composite effluent sample = 22.5 mg/L. Maximum authorized monthly mean
Maximum authorized concentration in a grab effluent concentration = 15 mg/L ~.

sample of effluent = 30 mg/L.

The guidelines above are based on hundreds of studies in different environments (see Caux et al. 1997).
Some of the studies may not be particularly relevant to the case of suspended sediment associated with
dike construction and dewatering in a lake environment. Consequently, it is worth considering whether
all aspects of existing guidelines are applicable to dike construction and monitoring at Whale Tail Pit.
There are two aspects that warrant discussion.

First, in relation to short-term exposure guidelines, it is important to note that guidance is based on
findings for adults and juveniles (which are more sensitive than eggs and larvae over short durations),
and that the guidance is based primarily on reviews looking at application to stream environments. In
a stream environment, compared to a lake environment, it is difficult for fish to swim away from
suspended sediments because the high degree of mixing in the water column facilitates higher
uniformity in TSS concentrations. In contrast, in lakes, in particular for sediment plumes associated
with construction activities or discharges, high TSS concentrations would generally be expected to be
localized, with dilution over distance. In a lake situation, adult and juvenile fish (the most sensitive life
stages to short-term exposure) should readily be able to swim away from a sediment plume.

Y For purposes of calculating monthly means, any values below detection limits are set at one-half of the detection limit.
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Second, in relation to long-term exposure guidelines, it is important to note that guidance is heavily
influenced by findings indicating the sensitivity of eggs to low-level exposure to TSS over long
durations. Consequently, the long-term exposure guidelines would be rather conservative if applied
during times when eggs are not present, or in areas of a lake or stream that are not spawning habitat.

2.2.2  Turbidity

Turbidity guidelines put forth by the CCME (1999) are based on extrapolation from the TSS guidance
above, adjusted by a factor of about 3:1 (a typical average ratio for TSS: turbidity). In the case of turbidity
for clear water, CCME (1999) recommends a maximum increase of 8 NTUs from background levels for
a short-term exposure (e.g., 24-h period), and a maximum average increase of 2 NTUs from background
levels for a longer-term exposure (e.g., 30-d period).

CCME (1999) notes that in some cases short-term resuspension of sediments and nutrients in the
water column can augment primary productivity, and in other cases changes in light penetration may
be inconsequential if a system is limited by other factors such as nutrients. The Caux et al. (1997)
study considered effects of suspended sediment not only on fish but also on algae and zooplankton.
In the end, the recommendations put forth by Caux et al. (1997) are based mainly on the most
sensitive taxonomic group, which is salmonids.

However, research has shown that widespread, chronic turbidity can result in reduced light
penetration and subsequent reductions of primary productivity (DFO, 2000; CCME, 1999; Lloyd et al.,
1987). Consequently, water clarity is of concern at broader spatial scales and longer timeframes,
such as the proposed dewatering activities.

It should be noted that DFO’s report on effects of sediment on fish and their habitat (DFO, 2000)
endorses the guidelines for TSS put forth by the CCME (1999) but does not recommend following
guidelines for turbidity. Rather, turbidity may be used as a surrogate for suspended sediment only when
the relationship between the two parameters is established for a particular waterbody.
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SECTION 3 STANDARDS FOR THE PROTECTION OF FISH AND FISH
HABITAT

During dike construction activities for the Project, the following maximum monthly mean (MMM) and
short-term maximum (STM) TSS concentrations will be met in accordance with the Type A Water
License.

Table 3.1: Maximum Allowable TSS Concentrations During Dike Construction

Parameter Maximum Monthly Short Term
Mean (mg/L) Maximum (mg/L)

TSS in areas where there is spawning habitat
and at times when eggs or larvae are 6 25
expected to be present

TSS in all other areas and at times when 15 50
eggs/larvae are not present

TSS in impounded areas (e.g. North Basin of

Whale Tail Lake) at all times in all areas 15 50

Consistent with the approved Water License 2AM-WTP1830, Agnico Eagle will meet the maximum
monthly mean and short-term maximum concentrations presented in Table 3.2 during dewatering at
the Project.

Table 3.2: Maximum Allowable Water Quality Concentrations During Dewatering

Parameter Maximum Monthly Mean Short Term Maximum | Short Term Maximum
y Composite Sample Grab Sample
Total Suspended Solids 15.0 mg/L 22.5 mg/L 30.0 mg/L

Trigger values have been developed with corresponding management action plans; should TSS
concentrations in the water body exceed the trigger values during dikes construction or dewatering, a
management action plan consisting of a series of steps to be undertaken will be initiated. The trigger
value for the short-term maximum concentration is a single sample that exceeds the STM concentration.
The trigger value for the maximum monthly mean is a 7-day moving average concentration that exceeds
the MMM. The management action plans for the dike construction STM and MMM are discussed in
detail in Section 4 and for dewatering in Section 5.
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SECTION 4 WATER QUALITY MONITORING AND TSS
MANAGEMENT PLAN FOR DIKE CONSTRUCTION

During dike construction, both the dike material itself as well as the disturbed material on the lake
floor (particularly in the deep areas of the lakes) could contribute to increases in concentrations
of suspended sediments in the water column. In the absence of sediment control measures, suspended
sediment plumes would be expected to migrate to the southeast with wind-driven (prevailing winds
from the northwest) currents.

The key means for minimizing suspended sediment discharges from the dike construction zones
during dike construction include the deployment of turbidity curtains and water treatment during the
open water season. Similar mitigation measures applied during the construction of the Meadowbank
East dike, South Camp dike, Bay Goose dike (Phase 1), Whale Tail Dike, and Mammoth Dike will be
used during the construction of the IVR dikes if construction occurs during the open water season.

The IVR dikes are planned to be constructed above ground, during the wintertime period, with no
excavation of the foundation within the A53 lake footprint. During the winter, the water in Lake A53 will
be frozen (ice-up period) and no sediment migration into the lake is expected. For these reasons, the
construction of a causeway would not be required.

The actual construction schedule and construction sequence of the IVR dikes could vary during the next
design phase of these infrastructures. Precision of the construction sequence, final elevation of the dikes,
and detailed engineering design will be completed after field investigations are conducted in 2020 (i.e.
characterization of the foundation, installation of thermistors and thermal data collection). The results of
the detail engineering design and construction schedule will be presented to regulators in the 60-day
construction notice, per Water License requirement. As such, this plan presents mitigation and water
quality monitoring strategies in Lake A53 for both the ice-up period and for the open water season.
Agnico Eagle would deploy any necessary TSS migration strategies to prevent and/or correct any
potential TSS migration in Lake A53, as presented in the Action plan for TSS Management in section
4.1 of this plan. It should be notes that Lake A53 may be fishout and dewatered before dikes
construction occur, and thus, any TSS migration, if any, will report to the IVR Attenuation Pond.

4.1 ACTION PLAN FOR TSS MANAGEMENT

The IVR dikes will be constructed above ground. As such, no construction of a causeway is required for
these infrastructures. If construction occurs during the open water season, Agnico Eagle will deploy
turbidity curtains in appropriate locations to minimize escape of sediments into Lake A53 and to minimize
water current out of the construction area to reduce potential for outflow of turbid water and ensure the
protection of the receiving environment.

4.1.1 TSS Mitigation for Dike Construction During the Ice-up Period

Given that the winter construction activities do not have the same time constraints as open water
construction, a less productive method of rock deposition can be used. Secondly, sediment dispersion
will be decreased during winter construction, as ice-cover will eliminate wind-driven currents and allow
sediment to settle. Nevertheless, the possibility of sediment re-suspension and dispersion will be
monitored as discussed in Section 4.2.
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4.1.2 TSS Mitigation for Dike Construction During the Open Water Period

Turbidity curtains are an integral part of the TSS management plan during the open water period.
The experience gained at Meadowbank Mine during the 2008 and 2009 construction seasons, will be
implemented to increase their effectiveness during the IVR dikes construction. The outer turbidity
curtains will be located downstream of the deep depressions in the lake to minimize gravity induced
slippage of sediments under the curtains. In addition, where feasible, the outer turbidity curtains will
be deployed in areas with a maximum water depth of 10 m to minimize the effect of wind. The inner
turbidity curtains will be deployed in short spans using the dike platform as the initial and final anchor
points, reducing the length of the curtains and the consequent effect of wind.

Based on experience from previous years at the Meadowbank Mine, there is a 2-week open water window
during which turbidity curtain installation can be done prior to the start of the construction. Turbidity
curtains that have a reduced height and length to make them less prone to breakage from wind action;
this will be achieved by 1) installation of the inner turbidity curtains in small cell-like patterns to prevent
wholesale breakage of the curtain due to effect of high winds, and 2) installation of outer curtains, as much
as possible, in depths of no more than 10 m to reduce the effects of high winds.

As a supplementary measure to protect the fish while the fishout is taking place, a turbidity curtain will be
deployed concurrently with the start of the dike construction on the north side of the dike. This should
minimize the effect on the fish that will remain in the lake while the fishout takes place.

In addition to the installation of turbidity curtains, the following mitigative measures could be applied
during dike construction to minimize sediment loading in the construction zone:

e A pump will be installed in the water in front of the construction platform to neutralize the
current created by the displacement of water from the deposition of rock in the lake.

e In addition to creating a ‘current neutral’ zone, pumping out water directly ahead of the rock
platform will remove some sediment and reduce the loading in the construction zone.

e During the construction activities in the trench, a pump will be placed in the trench to first create
a ‘current neutral’ zone, minimizing expulsion of the sediment laden water. This water will be
treated using the water treatment plant prior to discharge to the environment or will be send to
the Whale Tail or IVR Attenuation Pond.

e |n addition to creating a ‘current neutral’ zone in the trench, pumping out water will remove
some sediment and reduce the loading in the construction zone.

With the combination of the two types of mitigation measures: turbidity curtains and pump and
treat, Agnico Eagle is confident that the IVR Dikes will be constructed with the best available practices
and that the TSS will be controlled.

4.2 WATER QUALITY MONITORING

Water quality monitoring includes several parameters (e.g., nutrients and metals), but TSS and
turbidity (primarily as a surrogate for TSS) are the major drivers of management actions during
construction. The TSS/turbidity focus allows for direct monitoring of the major potential stressor, thus
allowing timely identification and mitigation of potential issues.
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4.2.1 Monitoring Locations

The TSS management plan has been developed for lake ice-up and open water construction seasons.
A turbidity monitoring station for routine monitoring will be installed in Lake A53 for these two periods.
The location of the monitoring station is presented in Figure 1. If permitted, this station will move in
conjunction with work development. Background levels will be measured prior to construction and this
data will be used for reference. TSS will be on a weekly basis.

4.2.2 Monitoring Plan

Agnico Eagle is committed to proactive and effective response to any potential TSS problems; the
monitoring program has been designed to provide quick feedback. Based on experience at the
Meadowbank Mine, this is not possible using TSS as a direct measure, because of the time required to
analyze TSS in the field. Consequently, and consistent with the recommendations of the DFO (DFO,
2000), Agnico Eagle has developed a relationship between turbidity and TSS, allowing the use of
turbidity as a surrogate for TSS and obtaining real time results. The TSS-turbidity relationship was
developed using paired data collected across a range of TSS sources and concentrations and
previously approved in the Meadowbank Water Quality Monitoring and Management Plan for Dike
Construction and Dewatering. The resulting linear regression was as follows:

log10(turbidity) = 0.62196 + (0.95619 * log10(TSS)) [p<0.001; r2-adj = 0.81]

where turbidity is measured in NTUs in the field, and TSS is measured in the lab as mg/L.

A turbidity meter will be used to perform the analysis at the monitoring station. A vertical profile will be
conducted at two-meter intervals. All values will be recorded but for compliances purposes only the
maximum value in the profile will be used. Raw turbidity data will be handled in the following manner to
facilitate comparisons to the maximum allowable TSS concentrations:

Comparisons to Short-Term Maximum (STM)

1. Calculate the 24-hr station mean for turbidity for each station based on the measured
maximum values over the past 24 hours.

2. Use the TSS-turbidity regression (using the site-specific TSS:Turbidity) to estimate
24-hr mean TSS.

3. Calculate the moving average of each stations.

4. Compare to appropriate STM value.

Example: Maximum turbidity values of 2.4, 3.0 and 1.2 NTUs were measured in depth
profiles at Station Y over the last 24 hours, for a 24-hr mean of 2.2 NTU. Using the
TSS:Turbidity relationship, the 24-hr mean TSS concentration would be 6.6 mg/L.

Comparisons to Maximum Monthly Mean (MMM)

1. Calculate the 30-day moving average of each stations (24-hr mean TSS values) for
the previous 30 days.

2. Compare this to the appropriate MMM value.

Routine water quality will also be conducted on a weekly basis. Water quality sampling parameters

8
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shall include:

e Physical parameters: hardness, pH, total dissolved solids, total suspended solids;

e Anions and nutrients: ammonia, alkalinity — bicarbonate, alkalinity — carbonate, alkalinity —
hydroxide, alkalinity — total; chloride, silicate, sulfate, nitrate, nitrite, total kjeldahl nitrogen,
orthophosphate, total phosphate;

e Organic parameters: chlorophyll a, dissolved organic carbon, total organic carbon;

e Total and dissolved metals.

4.3 STANDARD OPERATING PROCEDURES FOR MONITORING AND MANAGEMENT OF TSS

The Standard Operating Procedure (SOP) for monitoring and management of total suspended
sediments during dike construction is shown in Figures 2 and 3. Importantly, the SOP strives for
proactive prevention and mitigation of problems. Monitoring will be conducted during daylight hours
when conditions are safe for workers. The SOPs for monitoring and management of total suspended
solids during ice-up conditions will be different than for summer conditions. Consequently, the two
types of SOPs are detailed below. All monitoring results will be included in the Monthly Monitoring
Program Summary Report.

4.3.1 SOP for Winter Construction
The SOP contains the following key elements:

1. Given the slow pace of deposition, routine TSS and turbidity monitoring will be done once
per day (weather/logistics permitting). Each monitoring event will measure TSS/turbidity
at one or more established stations. TSS will be sampled weekly at the maximum
value.

2. Given that no turbidity curtain can be installed, the TSS trigger levels will be conservative.

3.  Report all actions and findings to the regulators in a report no later than 7 days after the
noted exceedance.

4. Sediment traps have been installed and will provide data on sedimentation effects, if
any, from the winter construction. The traps will be removed and replaced prior to the
start of the summer construction activities.

4.3.2 SOP for Open Water Construction
The SOP contains the following key elements:
1. Routine TSS monitoring will include two monitoring events per day (weather/logistics
permitting), approximately every 8 hours during daylight. Each monitoring event will
include (a) inspection of silt curtain integrity/deployment, and (b) measurement of

TSS/turbidity at one or more established stations (see # 2 for more details).

2. A routine monitoring station will be constructed 50 to 100 meters outside of the silt
curtains.
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3. Ifthere is a silt curtain problem, it will be immediately fixed.

4. If TSS levels (or turbidity as a surrogate) in a single sample exceeds the Short-Term
Maximum, this will trigger a series of actions. First, the silt curtain will be inspected in
more detail to identify any obvious problems. If there are no obvious problems, mitigative
measures will be considered such as adjusting construction practices if possible (e.g.,
more careful placement of materials), modification of silt curtain deployment, or
deployment of additional silt curtains. As an additional safeguard, visual inspections of
the silt curtain and the turbidity of water will also be taken into account in construction
decisions.

5. As monitoring continues, the 24-hour average TSS concentrations will be calculated.
Should the 24-hour average exceed the Short-Term Maximum, Agnico will stop
construction, advise the regulators and take the following actions:

i. Verify the physical extent of the problem.

ii. Verify that all mitigation measures are working according to best practices.

iii. Where deficiencies are noted, correct mitigation measures to established
best practices and increase inspection frequency at areas of noted

deficiencies for the rest of the construction period.

iv. Once best practices have been re-established and Agnico has demonstrated
TSS levels are within the limit, restart the construction activities.

v. Trigger a site-specific Effects Assessment Study (EAS).

vi. Report all actions and findings to the regulators in a report no later than 7
days after the noted exceedance.

6. If the 7-day moving average TSS concentration exceeds the maximum monthly mean,
this will trigger a series of actions:

i. Advise regulators.
ii. Verify the physical extent of the problem.

iii. Determine if the average has been heavily influenced by one or more events
that have been addressed.

iv. Verify the state of mitigation measures against best practice.
v. Where deficiencies are noted, correct mitigation measures to established
best pract