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PLAIN LANGUAGE SUMMARY

Introduction

This document summarizes the current state of knowledge about water quality in Meliadine Lake and
small waterbodies surrounding the Meliadine Gold mine north of Rankin Inlet. Information presented in
this report was collected as part of the Annual Aquatic Effects Monitoring Program (AEMP) and the
Water Quality Management and Optimization Program (WQ-MOP). Below is an overview of each

program.

AEMP. The AEMP is the monitoring program used to evaluate short-term and long-term effects of the
mine on the aquatic environment. Other objectives of the AEMP include evaluating the accuracy of
predictions in the Final Environmental Impact Statement (FEIS) and providing information to inform
management decisions. The scope of the 2020 AEMP focused on water quality monitoring in Meliadine
Lake and three smaller waterbodies in close proximity to the mine. In addition to the routine water
qguality monitoring in Meliadine Lake, a targeted phytoplankton study was completed in Meliadine Lake

in August as an indicator of the overall health of the aquatic ecosystem in Meliadine Lake.

WQ-MOP. A separate water quality monitoring program was completed in Meliadine Lake in 2020 as a
condition of the 2020 Emergency Amendment to discharge excess water that had accumulated in
Collection Pond 1 (CP1) to critically high levels in 2019. The 2020 Emergency Amendment allowed
Agnico Eagle to discharge water with higher concentrations of total dissolved solids (TDS). The WQ-MOP
was implemented to verify that an increase in the TDS discharge limit from 1,400 mg/L to 3,500 mg/L in
surface contact water discharged to Meliadine Lake is protective of aquatic life in the lake. Monitoring
for the WQ-MOP happened concurrent to water quality monitoring for the AEMP, and, where
appropriate, the results and conclusions presented in the WQ-MOP report (Golder 2020) were

incorporated into the overall assessment of water quality in Meliadine Lake.

The water quality data collected under the AEMP and WQ-MOP in 2020 was evaluated to answer this

question:

Has water quality changed as the result of activities at the mine, and if so, do those changes align

with what was predicted and approved in the Project Certificate?

The Nunavut Impact Review Board (NIRB) approved the project and the Nunavut Water Board (NWB)
issued the Type A Water Licence with the understanding that some changes in water quality were likely,
but that changes would be minor based on the proposed mine design, and that they would not impact
the health of aquatic life, drinking water quality and human health, or the continued traditional and

non-traditional use of fish (Agnico Eagle 2015).
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What does a “change in water quality” mean?

Water quality is not a “fixed” concept. The characteristics and properties that define water quality
fluctuate naturally between seasons and between years in response to a number of factors, and changes
in water quality do not mean the water is unsafe for human consumption or unsafe for fish and other
aquatic life. For example, spring runoff from snow melt can carry fine sediment with higher
concentrations of dissolved solids into nearby lakes and rivers and result in “changes” in water quality
compared to other times of the year. Similar changes can also happen after rain events. Over the longer-
term, changes in regional climate patterns may lead to more subtle shifts in water quality. A change in
water quality, in this context, refers to a noticeable difference relative to some other point of

comparison in time (e.g., the baseline [pre-development] period) or space (e.g., reference areas).

Summary of Activities on Site in 2020

Underground mining at Tiriganiag continued in 2020. In late 2019/early 2020, mining in Tiriganiaq Pit 2
started and as of the end of 2020 was still on going. Waste rock from development of Tiriganiaq Pit 2
was transport to waste rock storage facility 3 (WRSF 3). Other major developments on site in 2020
included construction of Collection pond (CP6) which acts as the collection point for runoff from WRSF 3

and construction of Saline Pond 4 within the footprint of Tiriganiaq Pit 1.

Discharge of treated surface contact water from CP1 (the main Collection pond on site) to Meliadine
Lake occurred continuously between June 5™ and October 4. The 2020 discharge period occurred
earlier than in 2018 and 2019 to draw down the level of water in CP1 to make room for runoff from
spring freshet. In total, over 1 million cubic meters (mM) of water was discharged from CP1 to Meliadine
Lake in 2020.

Effluent Quality Discharged to Meliadine Lake
Effluent Chemistry and Acute Toxicity Test Results

Regular chemistry and toxicity testing of surface contact water was completed on treated surface
contact water from CP1 while the mine was discharging effluent in 2020. Discharge of surface contact
water to Meliadine Lake is allowed as long as 1) concentrations of certain parameters are below limits
specified in the Water Licence and Metal and Diamond Mining Effluent Regulations (MDMER), and 2)

effluent is not toxic to fish. Key findings from the 2020 effluent chemistry and acute toxicity tests were:

e Effluent discharged to Meliadine Lake was below the limits specified in the Water Licence and
MDMER.

e Full strength (undiluted) effluent was non-toxic to fish as well as the aquatic invertebrate
Daphnia magna in the 18 acute toxicity tests conducted on a weekly basis in 2020. The highest
measured TDS concentration in effluent tested in 2020 was 3,090 mg/L TDS.
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Chronic Toxicity Test Results

Chronic toxicity testing is conducted monthly when the mine is discharging water to Meliadine Lake as
per requirements for monitoring effluent quality under MDMER. The updated regulations require
monthly testing on the most sensitive species based on previous test results. In 2018, the aquatic plant
Lemna minor was more sensitive to surface contact water than fish (Fathead Minnow), aquatic
invertebrates (Ceriodaphnia dubia [water flea]), or algae. In 2019 and 2020, L. minor was selected as the
surrogate species for chronic toxicity testing. Four tests were completed in 2020, and in all but one,
there were no effects to L. minor growth or biomass. A slight reduction in L. minor growth (i.e., the
number of fronds that grow in 7-days) occurred in the test where the concentration of TDS was

3,100 mg/L.

A comprehensive chronic toxicity testing program was conducted as part of the WQ-MOP in 2020 to
validate that the in-lake benchmark of 1,000 mg/L TDS protects against chronic effects to fish (Fathead
Minnow), invertebrates (D. magna and Hyalella azteca), or aquatic plants (L. minor). In multiple rounds
of tests, the results verified that the proposed increase of the effluent discharge limit from 1,400 mg/L
to 3,500 mg/L TDS in the Water Licence, and corresponding in-lake TDS benchmark of 1,000 mg/L,

conservatively protects the health of fish, invertebrates, and primary producers in Meliadine Lake.
Summary of Effluent Quality in 2020

Effluent quality and toxicity testing in 2020 validated that a TDS discharge limit of 3,500 mg/L in treated
effluent discharged to Meliadine Lake is safe for aquatic life. Considering the treated effluent is (a) non-
toxic at full strength, and (b) rapidly diluted within a short-distance from the point of release in
Meliadine Lake, the risk of mine-related effects to aquatic life (algae, invertebrates, and fish) in

Meliadine Lake are low.

No follow-up actions or mitigation are recommended for 2021 other than routine effluent chemistry and

toxicity testing in accordance with regulatory requirements for the project.

Water Quality in Meliadine Lake

The objective of the Meliadine Lake water quality monitoring program is to assess whether there are
mine-related changes in water quality, and if the answer is yes, provide recommendations to ensure

long-term protection of the aquatic environment.

The scope and frequency of monitoring for the 2020 AEMP was similar to previous years, and included
water quality monitoring at a near-field area around where effluent is released from the diffuser in the
east basin, at a mid-field area to track spatial changes in water quality downstream from the mine, and
at three reference areas far away in other sheltered basins of Meliadine Lake. The study areas within

Meliadine Lake were selected specifically to distinguish between changes in water that are related to
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activities at the mine versus changes that are natural. The overall assessment of water quality in

Meliadine Lake in 2020 was informed by answering the following questions:

e Were there any exceedances of water quality guidelines for the protection of human health and

aquatic life?

e |s water in the east basin of Meliadine Lake different compared to baseline/reference conditions,

and if so, are the changes more extreme that what was predicted in the approved Project?
e Are there any actions that need to be taken as part of the adaptive management plan?
The answer to these questions is provided below.

Water is safe to drink

Water collected in close proximity to where effluent was released in Meliadine Lake was safe for human
consumption, with no exceedances of Guidelines for Canadian Drinking Water Quality published by
Health Canada. The concentrations of some parameters have increased in the east basin, but the
magnitude of the change is well below levels of concern for people’s health. In 2020, the maximum TDS
concentration in the east basin near the mine was 90 mg/L, which is over 5-times lower than the Health

Canada drinking water guideline of 500 mg/L meant to protect “good tasting” water.
Water is safe for fish and other aquatic life

Water samples collected throughout 2020 were measured at concentrations below what are
conservatively associated with effects to fish, invertebrates, and algae. Federal water quality guidelines
and site-specific water quality objectives (in the case of fluoride, arsenic, and iron at Meliadine) are
conservative, meaning the guidelines are set at concentrations meant to protect the most sensitive
aquatic species. If, as was observed in 2020, concentrations are well below aquatic life guidelines, there
is a high degree of confidence that water in Meliadine Lake is safe for fish and other aquatic organisms

living in the lake.
Has water quality changed over time?

As part of the original assessment for the Mine, it was expected that water quality in the lake would
change as a result of discharge; however, the context of that change in terms of the magnitude of
change (i.e., above a normal range) and the spatial extent of that change (i.e., limited to the mixing

zone, east basin, or to the lake outlet) is examined.

The normal range describes water quality before construction, and also includes recent information on
water quality in reference areas sampled further away in Meliadine Lake each year. In 2020, some water
quality parameters like total dissolved solids and chloride were above their normal range, indicating
concentrations have increased slightly over time, but changes are small, consistent with FEIS

predictions, and well below guidelines.
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Plume delineation studies were conducted to evaluate the spatial extent of change. The discharge was
dispersed within a short distance of the diffuser, and beyond 100 m, the plume was largely not
detectable compared to background conditions. Furthermore, when discharge ceased, or flows were
reduced (as was the case during most of August), the concentration of effluent was less than 1% within
100 m of the diffuser.

Are management actions required beyond routine monitoring under AEMP?

Decisions pertaining to water quality are made within the Response Framework that links monitoring
results with appropriate management actions to implement changes before effects to aquatic life or
drinking water quality occur. The Response Framework uses action levels to define the level of response

associated with each action level (negligible, low, medium, or high).

The Low Action Level was not exceeded at Meliadine Lake in 2020 based on the following information

from the effluent quality monitoring program and the surface water monitoring program:

1) The Low Action Level for chronic toxicity is defined as a persistent effect measured in three
consecutive monthly tests. Monthly chronic toxicity tests from June through September showed

effluent was not causing effects to growth or development for aquatic species.

2) Some minor changes in water quality in the near-field area (MEL-01; more than 100 m from the
diffuser) of Meliadine Lake have occurred due to mining-related activities, but current
concentrations are well below the lowest water quality guidelines for the protection of aquatic

life or human health.

In conclusion, while some parameters have increased over time in the east basin of Meliadine Lake
relative to baseline / reference conditions, the difference between areas constitutes a minor change as
described in the FEIS, as concentrations remain well below guidelines meant to protect aquatic life and

drinking water quality.
Recommendations for 2021

Spatial and temporal changes in water quality will continue to be monitored as part of the AEMP in
2021. Other monitoring scheduled for 2021 in Meliadine includes biological monitoring for fish and
benthic invertebrate community health on the 3-year cycle under the Environmental Effects Monitoring
(EEM) program. This will be the second EEM study conducted at Meliadine. Additional fish and benthic
invertebrate monitoring is planned for the same time under the AEMP, and as was the case in 2018, the
intention is to coordinate sampling between the AEMP and EEM program as outlined in the AEMP

Design Plan.
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Water Quality in the Peninsula Lakes

Water quality monitoring at the Peninsula Lakes (Lake A8, Lake B7, and Lake D7) was completed twice in
July and August to evaluate whether non-point source discharges (i.e., dust, or alteration of watersheds)
is affecting water quality beyond the minor changes that were predicted in the approved project. Based
on their location relative to mine infrastructure, minor changes in water quality were predicted as part
of the FEIS, meaning some parameters would increase relative to baseline levels, but that water quality
guidelines for aquatic life and drinking water quality would be met. Lake B7, which is close to the tailings
storage facility (TSF), and Lake A8, which is adjacent to the Tiriganiaq open pits, are more susceptible to

mine-related changes in water quality than Lake D7, which is located east of Lake B7.
Conclusions

Results from 2020 demonstrate that changes in water quality at the Peninsula Lakes align with
predictions in the FEIS: some parameters have increased relative to the baseline period, but current
conditions support freshwater aquatic life and human uses, although current human use of both Lake B7
and Lake A8 are limited due to their location relative to mine infrastructure. Importantly, the spatial
extent of potential non-point source mine-related changes to water quality in lakes on the peninsula

appears to be localized to the lakes in close proximity to mine, and do not extend farther out to Lake D7.

Overall, the year-over-year changes in water quality that were detected in Lake B7 and Lake A8 for some
parameters do not warrant management actions or mitigation based on the adaptative management
strategy in the Response Framework. Continuation of the waste management and water management
strategy, coupled with on-going efforts to control off-site dust migration, will help keep water quality
within the range of minor changes predicted in the FEIS. Key findings from this year’s assessment are

presented below.
Water is safe for aquatic life and human health

There were no exceedances of water quality guidelines for the protection of aquatic life, human health
drinking water quality, or site-specific water quality objectives (in the case of fluoride, arsenic and iron)
for water samples collected from Lake A8, Lake B7, and Lake D7 in 2020. People are not permitted to
source drinking water from Lake A8 or Lake B7 during operations given safety concerns with accessing
these lakes, nonetheless, the fact water quality met guidelines for safe consumption in 2020 provides an
additional level of assurance with which to assess water quality in the other lakes further away from the

site, on the peninsula.
Has water quality changed over time?

In alignment with the original assessment (Agnico Eagle 2014), some parameters have increased relative
to the baseline period, most notably arsenic in Lake A8 and Lake B7 and lithium in Lake B7. For the

majority of other parameters, concentrations have either plateaued or decreased as the mine has
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transitioned from peak construction to operations. Although water quality has changed, the absolute

concentrations remain below guidelines or SSWQO for the protection of aquatic life.
Recommendations for 2021

On-going monitoring of temporal trends in water quality at the Peninsula Lakes will continue in 2021 as
outlined in the AEMP Design Plan.

Phytoplankton Health in Meliadine Lake

Phytoplankton (algae) monitoring has been conducted annually as a targeted study in Meliadine Lake
since 2015, rather than a core component of the AEMP. To date, monitoring data from the
phytoplankton study has been used as a line of evidence, along with chlorophyll-a and nutrient
concentration data, to determine if activities at the mine have contributed to increased primary

productivity in Meliadine Lake.

Of the biological studies included in the AEMP, phytoplankton monitoring is the only program conducted
annually (fish and benthic invertebrate studies are conducted every 3-years coinciding with the EEM
cycle). In this respect, the information on the health of the phytoplankton community is valuable for

linking annual changes in water quality to an indicator of the ecological health of Meliadine Lake.

The first step in the assessment of the health of the phytoplankton community involves looking for
differences among stations (near-field, mid-field and reference) and across years (before mine
discharges began vs after). If changes are noticed, the next step is to determine if the changes are part
of the natural variability in phytoplankton or if activities at the mine are contributing to the change.
Patterns in nutrient levels at each station are used to help determine whether differences in the
phytoplankton community are related to the mine. Even if the change is attributed to the mine, other

biological communities may not be impacted if the magnitude of the change is not too severe.

The following conclusions are based on findings of the 2020 phytoplankton study, taking into
consideration the full range of available nutrient data and phytoplankton community results collected
under the AEMP.

The phytoplankton community is healthy

The phytoplankton community had noticeably lower biomass and richness (number of taxa) across all 5
study areas in 2020, which was attributed to natural variability. Prior to 2020, there was some plausible
evidence supporting the notion that nutrient loading (phosphorus in particular) during the pre-
construction period had contributed to an increase in biomass in 2015 relative to the results from 2013.
Results from 2020 show nutrients released to Meliadine Lake are not contributing to year-over-year
increases in primary productivity as evidenced by higher total biomass in the near-field area of

Meliadine Lake.
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Quantitative analysis of the structure of the community using multivariate analysis provided an
additional line of evidence to support the conclusion that lake-wide reductions in biomass and richness
in 2020 were natural. The phytoplankton community has been different than the mid-field exposure
area and reference areas dating back to the baseline period, but in 2020, the phytoplankton
communities in the near-field and mid-field areas became more similar to one another compared to
previous years. Results to date indicate that the phytoplankton community in the near-field area is

diverse and healthy.
No evidence of wide-spread nutrient enrichment in Meliadine Lake

During the pre-construction and early construction phase of the project, loading of phosphorus to
Meliadine Lake from the sewage treatment plant (STP) at the exploration camp was suspected of
contributing to the increase in phytoplankton biomass observed in 2015. Concerns regarding potential
for nutrient enrichment led to changes in how sewage is managed on site in late 2017, with all sewage
treated at the main camp STP. The effect of this change was a reduction in phosphorus loading to the
lake in recent years, even with the substantial increase in the volume of water discharged each year
from CP1. Recent water quality data from 2018 through 2020 shows water and waste management has

been effective at reducing total phosphorus loading to Meliadine Lake.

Nitrogen loading has increased since 2018, coinciding with discharge of surface contact water that when
in contact with waste rock, picks up residual blasting material containing nitrogen parameters. In 2020,
approximately 5-times as much nitrogen was discharged to Meliadine Lake compared to 2019. The
substantial increase in the volume of water discharged from CP1 was the main reason for the increased
loading. Despite the increased loadings, the magnitude of changing nitrogen concentrations in the east
basin of Meliadine Lake were relatively low compared to baseline and more recent monitoring results
from 2018 and 2019. Furthermore, some nitrogen parameters that appear to be increasing in the east
basin also trended higher at the reference areas in 2020 due to natural variability regional patterns of
change. Overall, any minor change in nutrient concentrations in the near-field area aligns with predicted
changes in the Water Licence Application that stated nutrient concentrations would increase relative to
baseline, but there would be no effect on aquatic life. Six years of phytoplankton monitoring support

this conclusion.
Recommendations for 2021

Collectively, the phytoplankton community and nutrient data provide useful information to help detect
potential effects to primary productivity resulting from nutrient enrichment in Meliadine Lake.
Phytoplankton monitoring will be continued in 2021 to supplement water quality monitoring and to

monitor for mine-related effects.
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USE & LIMITATIONS OF THIS REPORT

This report has been prepared by Azimuth Consulting Group Inc. for the use of Agnico Eagle Mines Ltd.,
who has been party to the development of the scope of work for this project and understands its

limitations. The extent to which previous investigations were relied on is detailed in the report.

In providing this report and performing the services in preparation of this report Azimuth accepts no
responsibility in respect of the site described in this report or for any business decisions relating to the

site, including decisions in respect of the management, purchase, sale or investment in the site.

This report and the assessments and recommendations contained in it are intended for the sole and

exclusive use of Agnico Eagle.

Any use of, reliance on, or decision made by a third party based on this report, or the services
performed by Azimuth in preparation of this report is expressly prohibited, without prior written
authorization from Azimuth. Without such prior written authorization, Azimuth accepts no liability or
responsibility for any loss, damage, or liability of any kind that may be suffered or incurred by any third
party as a result of that third party’s use of, reliance on, or any decision made based on this report or

the services performed by Azimuth in preparation of this report.

The findings contained in this report are based, in part, upon information provided by others. In
preparing this report, Azimuth has assumed that the data or other information provided by others is
factual and accurate. If any of the information is inaccurate, site conditions change, new information is
discovered, and/or unexpected conditions are encountered in future work, then modifications by

Azimuth to the findings, conclusions and recommendations of this report may be necessary.

In addition, the conclusions and recommendations of this report are based upon applicable legislation
existing at the time the report was drafted. Changes to legislation, such as an alteration in acceptable

limits of contamination, may alter conclusions and recommendations.

This report is time-sensitive and pertains to a specific site and a specific scope of work. It is not
applicable to any other site, development or remediation other than that to which it specifically refers.
Any change in the site, remediation or proposed development may necessitate a supplementary

investigation and assessment.
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ACRONYMS & GLOSSARY OF TERMS

Acronym / Term | Definition

AEMP Aguatic Effects Monitoring Program is the primary instrument for determining if
the mine is causing changes in the aquatic environment.

AEMP The AEMP Benchmarks are screening guidelines that are protective of aquatic life

Benchmark and human drinking water quality for the project.

AEMP Action The AEMP Action Level is an early warning trigger equal to 75% of the AEMP

Level Benchmark.

AWAR All-weather Access Road connecting the mine site to Rankin Inlet.

Benthic Benthic invertebrates refer to the diverse community of small animals that live in

Invertebrates these lake bottom sediments (benthic means bottom, and invertebrates are small
animals without bones).

Biomass Biomass is the amount or weight of phytoplankton in a given amount of lake
water.

Blanks TB = these samples are analyzed to assess cross contamination occurring during

(for quality the transport of samples. These samples comprise analyte-free deionized water

control) prepared in the lab by ALS, and travel to the site and back to the lab without
being opened.
DB = Deionized blanks (or field blanks) are analyzed to verify the “analyte-free”
status of the deionized water to help interpret the equipment blank results. These
samples are comprised of deionized water poured directly into the sampling
containers.
EB= Equipment blanks are analyzed to assess cross contamination in the sampling
equipment that could lead to elevated concentrations or false positive data.
These samples are comprised of analyte-free deionized water passed through the
sampling equipment.

CCME Canadian Council of Ministers of the Environment

CIRNAC Crown Indigenous Relations and Northern Affairs Canada

CP Containment pond / collection pond / control pond: Pond constructed for the
collection and temporary storage of surface contact water that is eventually
treated and discharged to Meliadine Lake.

DF Dilution Factor: the amount by which the effluent is diluted at a given sample
location within Meliadine Lake (e.g., a dilution factor of 50:1 corresponds to 2%
effluent).
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Acronym / Term

Definition

DIN Depth-integrated nutrients (DIN) refers to the composite water sample collected
for nutrient analyses for the phytoplankton study. The “depth-integrated” sample
is a composite water sample taken from various depths in the water column.
Chlorophyll-a and phytoplankton taxonomy samples are collected using the
depth-integrated sampling method.

DO Dissolved oxygen

DOC Dissolved organic carbon: a measure of the amount of organic matter present in
water that passes through a 0.45 pm filter.

DQO Data quality objective: are statements that define the degree of confidence in
conclusions from data produced from a sampling program.

ECCC Environment and Climate Change Canada

EEM Environmental Effects Monitoring is a science-based monitoring program
developed by Environment and Climate Change Canada. EEM describes
monitoring that mining companies must undertake to detect and measure
changes in aquatic ecosystems (i.e., receiving environments).

EWTP Effluent Water Treatment Plant treats surface contact water from Collection Pond
1 (CP1) to lower TSS prior to discharge to Meliadine Lake.

FEIS Final Environmental Impact Statement

FEQG Federal Environmental Quality Guidelines are water quality guidelines developed
by Environment and Climate Change Canada.

1Q Inuit Qaujimaningit and Inuit Qaujimajatugangit:

-> Inuit Qaujimaningit encompasses Inuit traditional knowledge (and variations
thereof or Inuit Qaujimajatugangit), local and community-based knowledge, as
well as Inuit epistemology as it relates to Inuit Societal Values and Inuit
Knowledge.

-> Inuit Qaujimajatugangit are the guiding principles of Inuit social values (NIRB
2018).

KivlA Kivallig Inuit Association

MDMER Metal and Diamond Mining Effluent Regulations

MF Mid-field area in Meliadine Lake (MEL-02)

NF Near-field in Meliadine Lake (MEL-01)

nMDS Non-Metric Multidimensional Scaling: a multivariate statistical method used to

condense information with multiple variables into a two-dimensional
representation of the data. Used here to visually assess differences in benthic
invertebrate community structure over space.
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Acronym / Term | Definition

NPAG Non-potentially acid generating refers to rock that is not expected to contribute
to low pH conditions in runoff (i.e., surface contact water) that is eventually
collected, treated and discharged to Meliadine Lake.

NML Non-metals leaching refers to rock that is not expected to contribute to metals
concentrations in runoff (i.e., surface contact water) that is eventually collected,
treated and discharged to Meliadine Lake.

NIRB Nunavut Impact Review Board: The government agency responsible for reviewing
and assessing the potential ecosystemic and socio-economic effects of the
Meliadine Gold Mine Project presented in the Final Environmental Impact
Statement.

Normal Range The normal range refers to the range of baseline/reference conditions within the
study area lakes. For the water quality monitoring program, the normal range is
use to identify parameters that may have increased in concentration due to
activities at the Mine.

NWB Nunavut Water Board: The government agency responsible for regulating water
use and management in the Nunavut Settlement Area. Terms and Conditions
regarding water use for the Meliadine Gold Project are outlined in Water Licence
No: 2AM-MEL1631.

Overburden Overburden is soil and till that need to be removed prior to developing the open
pits.
Parameters The term used to describe what gets measured in samples of surface water,

sediment, and fish tissue collected in the various monitoring programs. Calcium,
magnesium, iron, and aluminum are examples of parameters.

Phytoplankton Phytoplankton are a diverse group of aquatic plant species (algae) that form the
base of the food web in Meliadine Lake. Like other plants, they use sunlight,
nutrients, and carbon sources to grow.

QA/QC Quality Assurance are the practices employed (e.g., use of experienced field staff,
standard operating procedures (SOPs), field data sheets, and certified
laboratories) to collect scientifically defensible samples meeting pre-defined data
quality objectives (DQOs).

Quality control (QC) refers to samples that are used to evaluate whether field
sampling methods and laboratory analytical procedures are producing data that

meet DQOs.
REF Reference areas in Meliadine Lake (MEL-03, MEL-04, and MEL-05)
Safe drinking In the context of the AEMP, water is considered safe for drinking if measured
water concentrations of parameters are below guidelines published by Health Canada.
SETP Saline Effluent Treatment Plant: treats excess saline groundwater stored in SP1

and SP4 prior to discharge to Melvin Bay. Treated effluent from the SETP is
temporarily stored in SP3 before being trucked to Itivia Harbour and discharged
to Melvin Bay.
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Acronym / Term

Definition

Significance Significance thresholds are narrative statements that represent attributes of the
threshold aquatic environment that must be preserved as the Project develops.
SP Saline pond: pond constructed for the collection and temporary storage of saline

groundwater prior to treatment at the Saline Water Treatment Plant or the Saline
Effluent Treatment Plant.

Species richness

Species richness refers to the number of different (distinct) species in a sample.
Use to describe the diversity of the phytoplankton and benthic invertebrate
communities in Meliadine Lake.

SSwQO

Site-specific water quality objectives are guidelines developed specifically for the
lakes around Meliadine that take into consideration background water quality in
the region. SSWQOs were developed for fluoride, arsenic, and iron as part of the
AEMP (Golder 2014).

Surface contact
water

Runoff from rain and snow melt that is collected on site. This water is collected,
treated, and discharged to Meliadine Lake.

SWTP Saline Water Treatment Plant: treatment of saline groundwater to remove excess
TSS, salts (CaCly, NaCl), metals, phosphorus, and nitrogenous compounds.

Tailings Residual particulate waste left over after ore is processed to extract gold

TDS Total Dissolved Solids: the total concentration of dissolved substances in water,
including inorganic salts and small organic matter (e.g., calcium, magnesium,
potassium, carbonates, chlorides).

TGD Metal Mining Technical Guidance Document for Environmental Effects Monitoring

TKN Total Kjeldahl nitrogen is the sum of organic nitrogen in water and total ammonia
(NHs)

TN Total nitrogen is the sum of organic and inorganic nitrogen in water. Total
nitrogen = TKN + nitrate + nitrite

TOC Total Organic Carbon: a measure of the amount of organic matter present

TP Total phosphorus is the sum of all forms of phosphorus in aquatic systems:
inorganic phosphorus, particulate organic phosphorus,
and dissolved (soluble) organic phosphorus.

TSF Tailings Storage Facility is the engineered structure used to store and contain
tailings produced during the milling of ore

TSS Total Suspended Solids: the total concentration of suspended solids that are
undissolved in water, including silt, clay, metals, and other organic and inorganic
materials.

Waste rock Waste rock is fragment rock with no economic value that is initially removed

during development of the open pit and underground mine workings
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Acronym / Term

Definition

WQG

Water quality guideline; generic term referring to guidelines developed by various
agencies for protection of aquatic life

WL

Type A Water Licence (2AM-MEL1631) authorizes Agnico Eagle to use waters and
deposit waste in support of mining operations at Meliadine

WMWG

Water Management Working Group: a technical advisory group comprised of
regulatory agencies, Agnico Eagle representatives, and consultants that was
formed in 2020 as part of the Emergency Amendment to discharge surface
contact water with higher concentrations of TDS

WQ-MOP

Water Quality Monitoring and Optimization Plan: a 3-phase plan to develop TDS
Benchmarks for end of pipe effluent quality and surface water quality at the edge
of the mixing zone in Meliadine Lake.

WRSF

Waste rock and overburden storage facilities
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REPORT ORGANIZATION

The 2020 Aquatic Effects Monitoring Program (AEMP) report is organized into a main document and 9
appendices. While last year was the first year Azimuth reported on the AEMP water quality results, the

report structure remains largely the same as in previous years (Golder 2018, 2019).

The document is organized into the following sections. Figures and tables are included at the end of

each chapter.

Plain Language Summary — a high-level summary of the 2020 monitoring results for each component of
the AEMP (effluent characterization, Meliadine Lake water quality, Peninsula Lakes water quality, and

the phytoplankton study in Meliadine Lake).

Section 1 (Introduction) provides an overview of the AEMP and outlines the scope and objectives of the

2020 program according to the AEMP Design Document (Golder 2016).

Section 2 (AEMP Study Design) summarizes the core elements of the water quality component of the
AEMP study design including sampling areas, sampling methods, and data analysis. This section also
provides an overview of the decision-making framework for evaluating whether changes in water quality

have occurred, and whether those changes are plausibly related to activities at the mine.

Section 3 (Quality Assurance / Quality Control): a high-level summary of the quality assurance and

quality control assessment (QA/QC) presented in Appendix A.

Section 4 (Effluent Characterization): This section summarizes results from the effluent monitoring

program (i.e., effluent chemistry, toxicity test results, and loadings assessment).

Section 5 (Meliadine Water Quality): Summary of the 2020 water quality results from the Meliadine
Lake component of the AEMP.

Section 6 (Meliadine Phytoplankton): Summary of the 2020 phytoplankton study in Meliadine Lake.

Figures and Tables specific to each component of the program are included at the end of each section.

Section 7 (Peninsula Lake Water Quality): Summary of the 2020 water quality results from the Peninsula

Lakes component of the AEMP.
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1 INTRODUCTION

This document presents findings of the 2020 Aquatic Effects Monitoring Program (AEMP) at Agnico
Eagle Mines Ltd (Agnico Eagle) Meliadine Gold Project (the mine). The mine is located approximately 25
km north of Rankin Inlet, Nunavut on the southeast shore of Meliadine Lake (Figure 1-1). The property is
approximately 111,000 ha, and there are currently five deposits in the mine plan: Tiriganiaq, Discovery,
Pump, Fzone, and Wesmeg (Agnico Eagle 2015). The Project was approved by the Nunavut Impact
Review Board (NIRB) on February 26, 2015, subject to terms and conditions stated in Project Certificate
No. 006 (NIRB 2019) and the Type A Water Licence (2AM-MEL-1631) granted by the Nunavut Water
Board (NWB) on April 1, 2016.

In April 2020, the NWB granted an emergency amendment to the Type A Water Licence to allow
discharge of effluent to Meliadine Lake with higher concentrations of total dissolved solids (TDS). The
emergency amendment was in effect for the 2020 discharge season. Details regarding the emergency

amendment are discussed in Section 1.4.
1.1 Mine Site and Environmental Setting

Mine Site

The Meliadine mine consists of the following infrastructure: a plant site (mill), an emulsion plant,
underground workings, open pits, a permanent camp to house staff, an exploration camp, ore stock
piles, waste rock storage facilities (WRSF 1&3), a tailings storage facility (TSF), a water management
system comprised of collection ponds (CPs?), dikes, channels, water treatment plants, discharge
locations, and other infrastructure to support mining operations. An All-Weather-Access-Road (AWAR)

connects the mine to Rankin Inlet.

The mine entered commercial production in 2019 with ore coming from underground mining of the
Tiriganiaq deposit. Two open pits (Tiriganiaq Pit 1 & 2) are also part of the approved project. The current

extent of the mine development, as of late 2020, is shown in Figure 1-2.

Meliadine Lake Watershed

The mine is located within the Meliadine Lake watershed, on the southwest shore of Meliadine Lake. In
total, the Meliadine Lake watershed encompasses an area of approximately 560 km?2. Meliadine Lake is

somewhat unique in that it has two outlets, both of which ultimately drain into Hudson Bay. The largest

1 The terms Containment pond, Collection pond, and Control pond are synonymous.
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outflow is the Meliadine River, located in the south basin of the lake, which flows through a series of
small water bodies and Little Meliadine Lake before draining into Hudson Bay, just north of Rankin Inlet
(Figure 1-1). The second outflow is a smaller tributary in the northwest basin of the lake that flows into

Peter Lake, which ultimately drains into Melvin Bay via the Diana River system.

Meliadine Lake is one of the larger lakes in the region with a surface area of approximately 107 km? and
a maximum length of 31 km (southeast to northwest). The morphology of the lake is characterized by a
highly convoluted shoreline, numerous islands, and shallow reefs. More than one third of Meliadine
Lake volume is contributed by lake areas that are less than 2 m in depth, which indicates a considerable
reduction in lake volume and overwintering potential during winter (Golder 2019). Maximum ice
thickness is about 2 m and occurs in March/April, increasing the concentration of some ions, such as
chloride, in the water near the ice-water interface. This occurs due to cryo-concentration, where ice
formation excludes certain ions and increases their concentration in the water column (Wetzel 1983).
This phenomenon is well documented at reference lakes and exposure areas sampled as part of the

water quality monitoring program for the Meadowbank Mine, situated north of Baker Lake, Nunavut.

Meliadine Lake is broadly split into three basins based on its morphology. Descriptions of each basin
(summarized below) are taken from the 2019 interpretive report (Golder 2019) based on information

collected during the baseline period (Agnico Eagle 2014).

e The east basin is 2,212 ha and contributes approximately 21% to the entire area of Meliadine
Lake. It is separated from the rest of the lake by a shallow and narrow area (up to 2.3 m deep,
100 to 300 m wide, and 800 m long) that features numerous rocky islands and reefs. Golder
noted in the FEIS (Agnico Eagle 2014) that the east basin may be isolated from the west basin

during the winter months, preventing fish passage.

o The west basin is the largest basin in Meliadine Lake. At approximately 7,100 ha, the west basin
makes up approximately 68% of the surface area of the entire Lake. The outlet to Peter Lake is
located at the northwest end of the west basin. Water depth throughout the west basin tends to
be deeper than other areas of Meliadine Lake, with water depths greater than 8 m more

common than the east and south basins.

e The south basin is 1,135 ha and contributes approximately 11% to the entire lake area. The
outlet to the Meliadine River located at the southeast end of the basin is generally shallow (less

than 4 m deep).

Peninsula Lakes Watersheds

Several small watersheds are located on the Meliadine peninsula between the south and east basins of
the lake. These peninsula watersheds comprise an extensive network of lakes, ponds, and

interconnecting streams that ultimately drain into Meliadine Lake (Figure 1-3). The lakes within the
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Peninsula are generally small (<90 ha in area) and shallow (<5 m in maximum depth). They are
connected to each other (and to Meliadine Lake) through short stream sections; however, they can
often be isolated by limited flow during summer/fall and frozen stream conditions during winter
(Golder 2012).
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1.2 Overview of the Aquatic Effects Monitoring Program

Under the Terms and Conditions of the Project Certificate and the Type A Water Licence? (2AM-MEL-
1631; Part I), Agnico Eagle must undertake routine monitoring in lakes that may be impacted by
activities at the mine. The Aquatic Effects Monitoring Program, or AEMP for short, is the integrated
monitoring program used to determine whether discharge of treated effluent, changes in water flow
near the site, and aerial emissions are causing changes in water quality and impacts to aquatic life
beyond what was predicted in the Final Environmental Impact Statement (FEIS; Agnico Eagle 2014). All
project phases, from construction to operations to closure were considered when the AEMP was
developed in consultation with communities, stakeholders, and regulators. Inuit Qaujimajatugangit
(Traditional Knowledge) helped define and improve the scope of the AEMP, as stated in Section 1.5.1:
Summary of Inuit Qaujimajatugangit Knowledge, Traditional Land Use, and Concerns of Inuit regarding

the Project in the Main Application for the Type A Water Licence (Agnico Eagle 2015).

The AEMP is currently focused on assessing potential changes related to on-going construction and early
operations, but the design also considers later phases of the Project (i.e., late operations to closure), and
potential development of other deposits. The AEMP Design Plan (Golder 2016) outlines how the
monitoring program is conducted, and applies to aquatic monitoring in Meliadine Lake and three lakes
located close to the mine (referred to collectively as the Peninsula Lakes). The Meliadine Lake study and
the Peninsula Lakes study are similar in their mandate, but differ with respect to the frequency and

scope monitoring. An overview of each study is provided below.

Meliadine Lake Study

The Meliadine Lake study is the more expansive of the two studies because Meliadine Lake is the
receiving environment for discharge of treated surface contact water collected on site®. Surface contact
water refers to precipitation and runoff that occurs within the footprint of the mine. The general
strategy for managing surface contact water is to intercept water that comes in contact with mine
infrastructure and direct it towards Collection Ponds (CPs) through a network of dikes, channels, and
culverts, thereby mitigating the uncontrolled release of contact water to the aquatic environment?*. In
accordance with the Metal and Diamond Mining Effluent Regulations (MDMER), biological monitoring
studies are completed on a 3-year cycle in Meliadine Lake to assess whether discharge of effluent is

causing an effect to fish and benthic invertebrate communities. To improve efficiency and reduce

2The Water Licence broadly outlines the terms of water use and disposal of waste, including the conditions for discharging water into
Meliadine Lake. The Nunavut Water Board approved on May 19th, 2016 (NWB 2016).

3 None of the water used in the milling circuit is discharge to aquatic receiving environments.

4 The updated Water Management Plan was submitted as Appendix C in the Type A Water Licence Amendment (Agnico Eagle 2020).
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redundancy, the scope of biological monitoring under the AEMP was harmonized with the
Environmental Effects Monitoring (EEM) program required under MDMER. There are however, certain
aspects of the AEMP that go beyond what is required under EEM (e.g., fish tissue chemistry monitoring
and additional study areas). The expanded monitoring under the AEMP compared to the EEM program
reflects commitments made during the regulatory approval process. Biological studies on the health of
fish and benthic invertebrate communities and fish tissue chemistry are aligned with the 3-year cycle for

EEM under MDMER. The next biological monitoring studies are planned for 2021.

Peninsula Lakes Study

Three lakes located near the mine, Lake A8, Lake B7, and Lake D7 are included in the AEMP to monitor
changes caused by non-point source discharges such as aerial emissions and dust deposition and erosion
caused by alteration of the natural drainages as part of construction of the mine (Golder 2016). The
letters A, B, and D correspond to subdrainages (watersheds) on the peninsula, and the lake numbers
within each drainage basin indicate where the lake is located along the flow path. For example, Lake D7
flows into Lake D6 and so on, eventually draining into the last lake in the D watershed (Lake D1), which
flows into Meliadine Lake near outlet to the Meliadine River. Figure 1-3 shows the location of the

Peninsula Lakes and the subdrainages on the peninsula.

None of the small lakes in the vicinity of the mine receive treated effluent, which means there is no
requirement for biological monitoring under MDMER. Water quality monitoring in the Peninsula Lakes is
conducted annually as an early indicator of potential mine-related changes. This approach received
support from intervenors during the consultation phase, with understanding that biological monitoring
may be required in the future, if project-related changes to water quality exceed changes predicted in
the FEIS.

1.3 Scope and Objectives of the 2020 AEMP

In “off-years”, years when EEM sampling is not completed, the AEMP focuses specifically on assessing
changes in water quality in Meliadine Lake and the Peninsula Lakes. The scope of the 2020 monitoring
program focused on assessing potential changes in water quality and primary productivity in Meliadine
Lake and changes in water quality in the Peninsula Lakes (Lake A8, Lake B7, and Lake D7). A
supplemental “targeted” phytoplankton study has also been conducted annually as a part of the
Meliadine Lake study since 2015 to help determine if the mine is causing changes in primary
productivity. The study was considered “targeted” rather part of the core monitoring program because
in the early years of monitoring there was uncertainty about whether the data generated from the
phytoplankton study would provide insights to help distinguish between natural vs mine-related
changes the phytoplankton community assemblage and biomass. Based on 5+ years of data, the

phytoplankton monitoring program has shown promise as a monitoring tool for directly evaluating
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whether nutrients (e.g., nitrogen and phosphorus) discharged to Meliadine Lake are causing increases in
primary productivity. Phytoplankton community results (i.e., biomass), along with the chlorophyll-a and
nutrient data, will still be evaluated in a weight-of-evidence assessment to help determine whether

nutrient enrichment is occurring in Meliadine Lake due to mine-related activities.
The 2020 AEMP was conducted to fulfill the objectives as stated in the AEMP Design Plan (Golder 2016):

e Determine the short-term and long-term effects of the Project on the aquatic receiving

environment,
e Evaluate the accuracy of the predictions in the Final Environmental Impact Statement,

e Assess whether mitigation measures are effective at reducing impacts to the aquatic

environment, and

e Provide recommendations (as required) for follow-up monitoring or mitigation as part of the

Response Framework which links monitoring results to management actions.

An overview of the AEMP study design as it pertains to Meliadine Lake and the Peninsula Lakes is

presented in Section 2.

1.4 Activities on Site in 2020

Mining operations have the potential to affect water quality in the aquatic receiving environment
through discharge of treated effluent (surface contact water to Meliadine Lake), accidental spills, altered
hydrology due to construction activities, and aerial emissions and dust deposition. A summary of major
construction activities, spills, and effluent discharge is provided below as context for assessing potential

mining-related changes in water quality in Meliadine Lake and the Peninsula Lakes.

Construction and Operations

The following major site related activities that occurred in 2020.

e Collection Pond 6 (CP6) was constructed over the winter of 2019/2020 and was completed prior
to freshet. The thermal berm on the north of the pond divides the H watershed in two, with the
north portion flowing out to Meliadine Lake and the south flowing to CP6. The material used for
the berm construction was clean waste rock (non-potentially acid generating [NPAG] and no

saline groundwater contamination) from the surface blasts.

e Mining of Tiriganiaq Pit 2 began winter 2019/2020 and is still on-going. Construction also includes

the placement of waste rock in WRSF3, which is within the CP6 catchment.

e Saline Pond 4 (SP4) was constructed over the winter of 2019/2020 within the footprint of
Tiriganiaq Pit 1. Overburden was placed in WRSF1, while waste rock material was placed in a

temporary storage area between the Tiriganiag 1 and Tiriganiaq 2 footprints.

A AZIMUTH 9



2020 AEMP March 2021

Details regarding construction activities and normal operations are provided in the Annual Report

prepared by Agnico Eagle.

Effluent Discharge to Meliadine Lake

Precipitation and runoff are intercepted and diverted to CPs to prevent uncontrolled off-site migration
of surface contact water. Five CPs are currently in operation (Table 1-1); CP3 through CP6 are located
adjacent to major infrastructure (Figure 1-2 [map] and Figure 1-4 [schematic]). Water from these
peripheral CPs is ultimately pumped to CP1 (formerly Lake H17°). Other sources of water to CP1 include
direct runoff from the CP1 catchment and treated wastewater from the Sewage Treatment Plant (STP).
Water collected in CP5 is either pumped directly to CP1 or diverted to the reverse osmosis treatment
plant if the total dissolved solids (TDS) concentration exceeds the Water Licence limit for TDS (3,500
mg/L in 2020). Most of the surface contact water in CP1 is discharged to Meliadine Lake after treatment
at the Effluent Water Treatment Plant (EWTP). The purpose of the EWTP is to reduce total suspended
solids (TSS) to below 15 mg/L (Actiflo® model ACP-700R). The EWTP also removes some phosphorus®.

Table 1-1. Surface Contact Water Management Plan

Source Collection Pond
Industrial Site Pad, Ore Stockpile (OP2), Landfill CP1

WRSF1 CP1, CP4, CP5

WRSF3 CP2* and CP6
Tiriganiaq Pits 1* and 2 CP5 (2020), CP4 (2021)
TSF CP1 and CP3

Adapted from Table 9 in Appendix C of the Type A Water Licence Amendment (Agnico Eagle 2020a)
* Construction planned for 2021.
In April 2020, Agnico Eagle was granted an emergency amendment of the Type A water licence to
temporarily discharge surface contact water from CP1 with a maximum average concentration of TDS of
3,500 mg/L. The increase in the limit for TDS from 1,400 mg/L to 3,500 mg/L was granted for the 2020
discharge season to address critically high-water levels in CP1 caused by the combination of an
unusually wet year in 2019 and an overly conservative limit for TDS (Agnico Eagle 2020). The emergency

amendment was granted by the NWB subject to the following terms and conditions:

5 This lake was dewatered between August 21 and October 1, 2016 and converted into CP1 for managing surface contact water on site. Water
was discharged via a temporary diffuser located north of CP1, in the narrows connecting the east basin of Meliadine Lake with the west basin.

The volume of water released was greater than 50 m3, which triggered the mine falling under MDMER.

6 Personal communication from the Meliadine Environment Department (March 15, 2021).
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Effluent quality will meet existing limits in the water licence and MDMER,

Agnico Eagle will establish a scientifically-defensible in-lake benchmark for TDS that is protective

of the environment (1,000 mg/L),

Conduct water quality monitoring and toxicity testing to validate the interim TDS targets and a

plume delineation study to provide information about the assimilation capacity of the lake, and

Develop an adaptive management strategy for discharge of water from CP1 to Meliadine Lake.

The conditions of the Emergency Amendment were implemented through the Water Quality Monitoring
and Optimization Plan (WQ-MOP). The WQ-MOP was split into 3 phases:

1.

Development of interim TDS targets for the effluent and surface water at the edge of the mixing
zone in Meliadine Lake (100 m). Interim effluent (3,500 mg/L) and edge of mixing zone (1,000
mg/L) targets were developed. Golder concluded that the interim guidelines would be protective

of aquatic life in Meliadine Lake.

Validation studies on effluent and receiving environment water quality were carried out
throughout the discharge period (June 5™ to October 4™"). Water quality was monitored by
collecting samples for chemistry and toxicity testing. In addition, two plume delineation surveys
were conducted to track the vertical and horizontal dispersion of the effluent during the

discharge period.

Finalization of the TDS Benchmarks for end of pipe effluent quality and surface water quality at

the edge of the mixing zone.

A Water Management Working Group (WMWG) was formed with representatives from the Nunavut

Water Board (NWB), Environment and Climate Change Canada (ECCC), Crown Indigenous Relations and
Northern Affairs Canada (CIRNAC), Kivalliq Inuit Association (KivIA), Agnico Eagle, and their technical

lead on the project (Golder). The WMWG met regularly through the summer and fall to receive updates
on the WQ-MOP results.

Monitoring for the WQ-MOP happened concurrent to water quality monitoring for the AEMP, and the

conclusions stemming from the WQ-MOP (Golder 2020) were incorporated into the overall assessment

of effluent quality and water quality in Meliadine Lake for the 2020 AEMP. Details pertaining to the

toxicity testing and water quality monitoring for the WQ-MOP are discussed in Section 4 (Effluent

Characterization) and Section 5 (Meliadine Lake Water Quality).
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Figure 1-4.  Surface Contact Water Management in 2020
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Table 1-2. Summary of Major Development Activities Since the Start of Construction in 2015

Mine Year

Mine Development Activities and Sequence!?

Q4 of Yr-5
(2015)

Started construction of industrial pad

Developed ramp to Tiriganiaq underground mine

Constructed portion of rock pad for stockpiles to store ore from Tiriganiaq underground
ramp development

Yr-4
(2016)

Continued construction of industrial pad

Constructed and operated the temporary landfill

Started temporary storage of waste rock in the future WRSF2 footprint for construction
purposes

Continuous dewatering of Lake H17 between August 21 and October 1 via a temporary
diffuser located between MEL-01 and MEL-02 study areas (Golder 2017)

Yr-3
(2017)

Constructed and utilized Type A landfarm

Constructed and began operation of Type A landfill

Erected and closed all main buildings except crusher, paste plant, and crushed ore storage
Erected incinerator

Erected and operated effluent water treatment plant (EWTP)

Installed fuel tanks 3 ML and 250 kL at Portall

Erected fuel tank 13.5 ML in Rankin Inlet

Discharge from CP1 planned for September to October 2017 did not occur due to
exceedance of the maximum average concentration (MAC) for TDS of 1,400 mg/L
Sewage effluent from the exploration camp STP transported to main camp STP for
treatment beginning in November (Golder 2019)

Yr-2
(2018)

Started construction of Ore Storage Pad 2 (OP2)

Erected and closed crusher, paste plant, and crushed ore storage buildings

Erected fuel tank 20 ML in Rankin Inlet

Erected fuel tanks 6 ML and 250 kL at industrial pad

Started process commissioning at end of Q4

Discharge of treated surface contact water from CP1 from June 21 to September 3

Yr-1
(2019)

Completed industrial pad

Completed construction of OP2

Started to place filtered tailings in Cell 1 of TSF at end of Q1

Started full capacity ore processing early Q2

Created temporary waste rock storage area within footprint of Tiriganiaq Pit 2 from
construction of Saline Pond 2 (SP2)

Began placement of waste materials from Saline Pond 4 (SP4) in WRSF1

Discharge of treated surface contact water from CP1 from July 9 to October 5

Yri
(2020)

Place waste rock from temporary storage within footprint of Tiriganiaq Pit 2 to construct
haul roads for open pits and to WRSFs

Create temporary waste rock storage area between footprints of Tiriganiag Pits 1 and 2 from
construction of SP4

Start to mine Tiriganiaq Pit 2

Begin placement of waste materials from Tiriganiaq Pit 2 within WRSF3

Discharge of treated surface contact water from CP1 from June 5 to October 4

Notes:

Key water management activities are bolded.
[a] This table was adapted from the Mine Waste Management Plan (Agnico Eagle 2020).
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2 AEMP STUDY DESIGN

This chapter provides an overview of the AEMP study design with respect to the water quality
component of the program. Information on study design considerations for fish (health and chemistry),
benthic invertebrate community health, and sediment quality are discussed in detail in the AEMP Design
Plan (Golder 2016).

2.1 Study Areas

As mentioned previously, the AEMP is comprised of two related, yet distinct monitoring programs: the
Meliadine Lake study and the Peninsula Lakes study. The two programs share common field methods,
analytical methods, quality assurance and quality control protocols, and similar strategies for evaluating
the water quality data, but there are some notable differences. An overview of study design for

Meliadine Lake and the Peninsula Lakes is provided below.

2.1.1 Meliadine Lake

The Meliadine Lake study was designed to detect mine-related changes and define the spatial and
temporal extent of those changes. The study design uses multiple control-impact study design with two
exposure areas (near-field [NF], mid-field [MF]) and three reference areas to provide spatial context
when interpreting potential changes within and between years. Conceptually, NF areas provide an early-
warning for introductions of stressors into the receiving environment and are situated in close proximity
to the primary sources of exposure at a site (i.e., the edge of the mixing zone for effluent). MF areas are
located farther downstream from the NF monitoring areas and help define the spatial extent of
potential changes observed at NF area(s). Finally, reference areas provide insights into regional trends
(e.g., climatic events) that would be expected to influence all sampling areas (i.e., natural temporal

changes).

There are five water quality sampling areas in Meliadine Lake, and each area has five spatially-distinct
replicate stations located at least 100 m apart to characterize variability within each area. The targeted
lake depth at each station is 8 to 10 m, with water samples collected at a depth of 4 m from the surface.
These stations are also where benthic invertebrates and sediment are collected for the EEM program

every 3 years.

o Near-field (MEL-01) — The entire NF area is approximately 500 m in diameter (Figure 1-2). Two of
the fixed sampling stations are located 100 m from the diffuser to provide greater likelihood of
detecting changes in water quality during the open-water discharge period. The other three

stations are located at between 200 and 250 m from the diffuser. An additional monitoring
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station was established at 100 m from the diffuser in 2020 as part of the study design for the
WQ-MOP undertaken specifically for the emergency amendment. Details of the WQ-MOP are

discussed in Section 5.1.2 of the Meliadine Lake water quality study.

o Mid-field (MEL-02) — the mid-field monitoring area (MEL-02) is located approximately 3 km
northwest from MEL-01, northwest of the constriction separating the east and west basins. The
general flow direction at MEL-01 is from southeast to northwest; water quality data from MEL-02
provide a spatial context for any changes observed at MEL-01 that may be mine-related as

opposed to natural.

o Reference Areas 1, 2, and 3 (MEL-03, MEL-04 and MEL-05) — Three reference areas in Meliadine
Lake are sampled annually to assess whether there are spatial differences in water quality at the
NF and MF stations relative to far-field locations in Meliadine Lake. Reference Area 1 (MEL-03) is
located in the northeast area of the west basin’ of Meliadine Lake and is sampled concurrently
with the NF and MF areas in July, August, and September. Reference Area 2 (MEL-04; northwest
part of the west basin) and Reference Area 3 (MEL-05; south basin near the outlet to Meliadine
River) are sampled in August as part of the expanded monitoring program that includes

phytoplankton monitoring.

The Meliadine Lake water sampling program is designed primarily to detect changes in water quality
during the open-water season, coinciding when effluent is discharged to Meliadine Lake. The open-
water season in the region is short, typically from early to mid-June until the end of October. Sampling in
June and October is not recommended due to safety concerns related to ice stability in the spring and

inclement weather in October.

Given the short-window to complete open-water sampling, one winter (through-ice) sampling event is
completed at the NF and MF areas to provide a snap-shot of conditions in Meliadine Lake and assess the
spatial extent of water quality changes in areas closest to the mine. Water samples are not collected
from reference areas in the winter due to the distance from site and ensuing health and safety
considerations for safe sampling, which precludes a more formal assessment of mine-related vs natural

changes in water quality during the prolonged ice-covered season.

2.1.2 Peninsula Lakes

The water quality component of the Peninsula Lakes AEMP is designed to detect changes in water

quality related primarily to the deposition of aerial emissions and alteration of watersheds (i.e., changes

7 Use of east, west and south basins for Meliadine Lake as per Golder (2019).
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to natural drainage paths or hydrologic balance) (Agnico Eagle 2014). Importantly, changes in water

quality in the Peninsula Lakes area were predicted to be local and to not extend to Meliadine Lake.

e Watershed A — Lakes in watershed A are located mainly to the south and east of the mine. Lake
A8 is the largest of the lakes in the subdrainage. The outlet to Lake A8 is located at the southeast
end of the lake. Water from Lake A8 ultimately flows into Meliadine Lake, approximately 2 km

south of sampling area MEL-01.

e Watershed B - Lakes in watershed B are located west and south of the mine site. Lake B7,
located adjacent to the TSF, is the largest lake in the subdrainage and represents the lake that is
most suitable for monitoring changes in water quality related to dust from the TSF. Surface water

flows from north to south, eventually emptying into Meliadine Lake south east of MEL-05.

e Watershed D — Lakes in watershed D are located west of watershed B. The direction of flow is
from east to west, with Lake D1 emptying into Meliadine Lake across from where Meliadine Lake

drains into the Meliadine River.

Water quality monitoring at three headwater lakes (Lake A8, Lake B7 and Lake D7; Figure 1-2) is
conducted twice during the open water season in July and August to assess whether the mine is
indirectly causing changes in water quality. As outlined in the AEMP Study Design (Golder 2016), the
scope of the Peninsula Lakes AEMP focuses solely on assessing changes in water quality. If changes in
water quality are detected, follow-up investigations may be implemented as part of the AEMP Response
Framework (Figure 8.1 in Golder 2016).

2.2 Field and Laboratory Methods

Field methods for the Meliadine Lake and the Peninsula Lakes program follow the same standard
operating procedure (SOP), with a few slight modifications when sampling at the shallower Peninsula

Lakes.

In-situ Field Measurements

Field sampling is completed by boat without anchoring if wind and wave conditions are light to
moderate. In inclement weather, the boat is anchored to stay within close proximity to the fixed
sampling location. At each sampling station, field measurements (water depth and physicochemical
measurements) are collected prior to surface water quality samples for chemistry analysis. Total depth
of the water column is measured either by using a sounding line or a boat-mounted sonar unit; during
the ice-cover program a sounding line is used to measure total depth. In-situ physicochemical
measurements are taken just below the surface (or below the ice during ice-covered conditions), at 0.5
m below the surface, at 1.0 m below the surface and every 1 m thereafter throughout the water column

ending at approximately 0.5 m above the sediment. Multiprobes (e.g., YSI, or Eureka Manta) with
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sensors for measuring dissolved oxygen (DO) as mg/L and %, temperature as °C, pH, and specific
conductivity as uS/cm are used for limnology measurements. During ice-covered conditions at Meliadine

Lake, ice thickness is also measured.

Surface Water Sampling — AEMP

Surface water samples are collected using a Kemmerer grab sampler from mid-depth in the water
column during the open-water sampling events. Meliadine Lake stations are sampled at 4 m. The
shallower Peninsula Lakes are sampled at 1 m below the surface. The Kemmerer is triple rinsed prior to
sampling at each area. For the winter sampling event at Meliadine Lake, water samples are collected
mid-depth using an electric submersible pump connected to a length of C-Flex (Cole Parmer) silicon
tubing. Prior to filling the bottles, water is pumped through the tubing for at least two minutes to flush

the entire system.

Bottles for chemistry analysis are pre-labelled before going into the field and handled (i.e., preserved
and filtered) according to specifications provided by ALS Environmental. Filtered samples for dissolved
organic carbon, dissolved nutrients, and dissolved metals are collected using a syringe and 0.45 um disc
filter provided by ALS (see Table 2-1). A checklist is included with the field data sheet to verify the

samples requiring filtration and to ensure preservation is handled correctly.

Water quality samples for the AEMP are sent to ALS Environmental in Winnipeg, MB. The lab in
Winnipeg arranges sample shipping to Edmonton, Vancouver, and Fort Collins, Colorado based on the
analytical capabilities at these locations and the detection limits for the project. ALS is an analytical

laboratory accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA).

Table 2-1. Water quality parameters collected for the AEMP.

List of AEMP Water Quality Parameters

Field Measurements. Depth, pH, specific conductivity, dissolved oxygen, temperature, Secchi depth (open-
water), ice thickness

Conventional Parameters and Major lons. Bicarbonate alkalinity, chloride, carbonate alkalinity, turbidity,
conductivity, hardness, calcium, potassium, magnesium, sodium, sulphate, pH, total alkalinity, total dissolved
solids (TDS) and total suspended solids (TSS).

Nutrients and Organic Carbon. Ammonia-nitrogen, total Kjeldahl nitrogen, nitrate-nitrogen, nitrite-nitrogen,
orthophosphate, total phosphorus, total organic carbon, dissolved organic carbon, reactive silica.

Total and Dissolved metals. Aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chromium,
copper, iron, lead, lithium, manganese, mercury, molybdenum, nickel, selenium, silver, strontium, thallium, tin,
titanium, uranium, vanadium, and zinc.

Other Parameters. Total cyanide, free cyanide, and weak acid dissociable (WAD) cyanide radium-226
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Water Sampling — Phytoplankton Study

The phytoplankton study in Meliadine Lake is undertaken in the August AEMP event and includes the

following monitoring components:

1. Phytoplankton taxonomy (biomass [mg/m?3], density [cells/L], and richness [number of taxa])
2. Chlorophyll-a
3. Nutrients

Water samples are collected as composite samples collected from discrete depth intervals through the
water column (aka depth-integrated samples). Depth-integrated, rather than discrete sampling,
considers potential heterogeneity in the vertical distribution of the phytoplankton community top to
bottom in the water column. Sampling followed the same methods as in previous years (e.g., Golder
2019). First, Secchi depth (20-cm disk) was measured at each location to determine the depth of the
euphotic zone?, defined as 2-times the Secchi depth. After defining the depth of the euphotic zone,
water samples were collected (using the Kemmerer) from just below the surface and every two meters
through the euphotic zone (or to 2 m off the lake bed if the estimated euphotic zone extended right to
the bottom®). An equal volume of water from each discrete sample was combined in a clean bucket to
create the composite depth-integrated sample. Subsamples of the composite depth integrated water
sample were collected for 1) nutrients, 2) chlorophyll-a, and 3) phytoplankton taxonomy. One sample at
each station was collected for nutrients and phytoplankton; triplicate samples were collected for

chlorophyll-a.

e Each sample for nutrient analysis was collected from the depth-integrated composite and
processed according to instructions from ALS. Samples were processed (i.e., filtered and/or
preserved as required by analyte or analyte group) and refrigerated. Samples were shipped cold
to ALS (Edmonton) for analysis of total nitrogen (TN), dissolved nitrogen, total Kjeldahl nitrogen
(TKN), dissolved Kjeldahl nitrogen, total ammonia, nitrate, nitrite, total phosphorus (TP),

dissolved phosphorus, dissolved orthophosphate, and soluble reactive silica (SRSi).

e Triplicate subsamples of the depth-integrated composite were collected for chlorophyll-a. Each
triplicate sample was collected by filtering 500 mL of water through a Whatman glass fiber type C
filter with a nominal pore size of 1.2 um using a vacuum pump. Individual filters were folded in

half, placed in pre-labelled containers, and shipped frozen to the Biogeochemical Analytical

8 The euphotic zone is the vertical extent of water column where sufficient light is present for photosynthesis; typically, depth where 1% of

surface irradiance is measured (see Koenings and Edmundson 1991, Alberta Environment 2006; both as cited in Golder 2019).

° The total water depth at all of the stations in Meliadine is less than 2-times the Secchi depth.
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Service Laboratory at the University of Alberta (Edmonton), for spectrophotometric analysis of

chlorophyll-a.

e Each sample for phytoplankton analysis was collected from the depth-integrated composite in a
250-ml amber Nalgene bottle. Samples were preserved with 4 ml of Lugol’s solution, sealed, and
stored in the dark for transportation to Plankton-R-Us (Winnipeg) for taxonomic identification to

the lowest practical level and for density and biomass (based on biovolumes).

2.2.1 Data Management

Water quality data for the Meliadine project are managed within an EQuIS database. Water quality data
are uploaded directly to EQuIS by the different laboratories. Data analysis, including summary statistics,

plotting, and statistical analyses were completed using open-source software (R; version 3.6.1).

Descriptive summary statistics were calculated for the list of AEMP water chemistry parameters listed in
Table 2-1. Summary statistics (mean, standard deviation (SD), median, minimum and maximum values)
are calculated on the pooled annual results for each area (in the case of Meliadine Lake) or individual
lakes (for the Peninsula Lakes). Summary statistics were calculated separately for the winter and open-
water sampling events in Meliadine Lake. In cases when the reported concentration from the lab was
less than the detection limit (DL), half the value of the DL was used to calculate the mean and SD. If
more than 50% of the values were <DL, the mean and SD were not calculated and other statistics (e.g.,
median or maximum) were used to interpret the results. Parameters with more than 50% of the samples
below the DL were not carried forward for further analysis. This approach to handling non-detect (or

censored data) was adopted from previous reports (e.g., Golder 2019).
2.3 Approach to Evaluating Water Quality Results

2.3.1 Key Questions for Evaluating Changes in Water Quality

To help focus the decision-making process, a series of key questions were proposed for each component
of the AEMP as a way of evaluating mine-related changes to water quality, fish health, the health of
benthic invertebrate communities, and the opportunity for traditional and non-traditional use of the
fishery. The key questions for each component of the AEMP are outlined in the AEMP Design Plan
(2016), but for the purpose of the 2020 AEMP Report, only questions pertaining to water quality

assessment are discussed herein.
Each year, three key questions are evaluated for the water quality component of the AEMP:

1. Are concentrations of parameters in the effluent less than limits specified in the Water Licence?

2. Has water quality in the exposure areas changed over time, relative to reference/baseline areas

(in the case of Meliadine Lake) or baseline conditions (in the case of the Peninsula Lakes)?
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- Ifthe answer is “no”, then water quality in Meliadine Lake or the Peninsula Lakes is similar to
conditions measured in the baseline period, and the conclusion is that activities at the mine

are not causing changes in water quality.

- Ifthe answer is “yes”, then a more thorough examination of the data is required to verify
that the changes in water quality are consistent with the FEIS predictions and that water

quality is safe for aquatic life and human consumption.

3. Is water quality consistent with predictions outlined in the Final Environmental Impact Statement
(FEIS) and less than AEMP Action Levels'°?

The first question applies specifically to the Meliadine Lake study. Simply put, under terms of the Water
Licence (and MDMER), certain parameters (e.g., TDS, some metals) in treated contact water cannot
exceed authorized limits. Questions 2 and 3 broadly apply to both the Meliadine Lake and the Peninsula
Lakes studies, with some differences specific to each study design. For example, as of August 2020,
there are updated predictions for how water quality in the east basin of Meliadine will change between
2020 and 2028 (based on total dissolved solids). These model results provide a point of comparison to
accurately assess whether changes observed in Meliadine Lake match the magnitude and extent of
changes based on the current mine plan (Tetra Tech 2020). In the case of the Peninsula Lakes, the

predictions from the 2014 FEIS remain the point of comparison (discussed further below).

The following sections discuss how water quality data is evaluated relative to the key questions above
and how the data are ultimately interpreted within the Aquatic Monitoring Response Framework in the
AEMP Design Plan (Golder 2016).

2.3.2 Comparison to Baseline / Reference Conditions

Spatial and temporal comparisons are an important aspect of the water quality monitoring program for
both Meliadine Lake and the Peninsula Lakes. In previous AEMP reporting cycles, the normal range has
been the default method for evaluating current water quality at the exposure areas relative to baseline
and reference conditions. The normal range represents the range of natural variability in data based on
data collected during the baseline period and supplemented with additional reference area chemistry
data that may be collected each year. Use of the normal range concept can be effective in situations
where water quality is expected to remain relatively consistent compared to reference areas or baseline
conditions. However, in situations where water quality is predicted to change, as is the case with the

east basin of Meliadine Lake and various waterbodies on the peninsula, these comparisons become less

10 AEMP Action Levels refer to 75% of the AEMP Benchmark for a given parameter. The AEMP Benchmarks correspond to the lowest water
quality guideline for protection of aquatic life and human health, or site-specific water quality objectives in the case of fluoride, arsenic, and

iron. AEMP Action Levels are discussed in detail in Section 2.3.4.
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insightful after analytes have moved beyond the upper limit of the normal range. In the case of
Meliadine Lake for example, both the FEIS (Agnico Eagle 2014) and recently updated water quality
modeling completed by Tetra Tech (2020) predict TDS concentrations in the east basin to increase
beyond the normal range to approximately 170 mg/L by 2028. TDS concentrations in the NF area
exceeded the normal range in 2019 and are expected to do so for another decade or more (see
Section 5.3.4 for more details). Thus, when clear mining-related changes have been identified, tracking
trends should also focus on both quantitative and qualitative comparisons to the FEIS (or more recent)

predictions and on comparisons to project-specific action levels and benchmarks.

Notwithstanding, each year, water quality results for each lake (Meliadine, Lake A8, Lake B7, and
Lake D7) are screened against their respective normal ranges of baseline / reference conditions!!. The
baseline period for the Peninsula Lakes ended in 2017; meaning no new data are included in normal
range calculations for Lake A8, Lake B7, and Lake D7. In the case of Meliadine Lake, normal ranges are
updated each year with the addition of new reference data from MEL-03, MEL-04, and MEL-05. The
nuances of the normal range assessment for the Meliadine Lake and Peninsula Lakes studies are

discussed in more detail within their respective chapters.

233 Comparison to FEIS Predictions

In the context of the AEMP, the term “FEIS predictions” refers to the expected change in surface water
quality in response to development of the mine (Agnico Eagle 2014). FEIS predictions were based on the
results of water quality modelling that was done for Meliadine Lake and some of the waterbodies on the
peninsula that may be affected by mining development. The extent, timing, and certain aspects of the
mine development in the Project Certificate No.006 are no longer relevant to the current life of mine.
Consequently, the specific numerical water quality predictions for Meliadine Lake and the waterbodies
on the peninsula are also outdated for most parameters except for TDS, chloride, and sodium (discussed
in Section 5.3.5). However, the broad narrative statements about changes in water quality related to
mining activities are still a relevant point of comparison for evaluating whether the mine is operating
within the approved scope of the Project. Changes in water quality in the FEIS were defined as either
negligible or minor based on the predicted increase relative to baseline data for a given parameter and
lake and water quality guidelines (e.g., aquatic life or human drinking water guidelines) or site-specific
water quality objectives (SSWQO):

e Anegligible change was defined as an increase of 10% or less relative to baseline conditions. As

stated in Volume 10 of the FEIS (Agnico Eagle 2014), a 10% increase relative to baseline

1 Normal ranges were not derived for the ice-covered sampling events due to insufficient reference and baseline data for the winter months.

A AZIMUTH 21



2020 AEMP March 2021

concentrations accounts for variability in spatial and temporal concentrations, variability in field

and laboratory methods, and conservatism incorporated into predictive models.

e A minor change in water quality is defined as an increase in concentration relative to baseline or

reference conditions, but less than water quality guidelines or SSWQQOs.

234 AEMP Benchmarks

The term AEMP Benchmark refers to the various water quality guidelines for protection of aquatic life,
guidelines for the protection of human drinking water quality, or site-specific water quality objectives
(SSWQQO) developed for the Project (Table 2-2). The AEMP Benchmarks are the effects thresholds
protective of aquatic life and human drinking water quality for the project. To provide an added level of
protection, the AEMP Action Level is set at 75% of the AEMP Benchmark (i.e., the lowest water quality
guideline or SSWQO) for each parameter. The AEMP Action Levels are early warning ‘triggers’ meant to
signal changes in water quality that may be of concern prior to exceedances of effect-based thresholds

for the protection of aquatic life and human health.

AEMP Benchmarks for Toxicological Impairment (Harmonized List)

In previous AEMP reporting cycles, separate screening assessments for aquatic life and human health
were undertaken using separate sets of AEMP Benchmarks. To simplify the screening assessment, the
lowest of the freshwater aquatic life and drinking water guidelines for each parameter were adopted as
the AEMP Benchmark (and corresponding AEMP Action Level) in 2020. With the exception of fluoride,
arsenic, and iron, which have SSWQQO, and antimony which has a lower health-based drinking water
quality guideline, the water quality guidelines for protection of aquatic life are more conservative (i.e.,
lower). Therefore, if the concentration of a given parameter is below the AEMP Benchmark for aquatic
life, the benchmark for drinking water quality is also met. An exception was made in the case of arsenic,
and the drinking water quality guideline of 10 pg/L was adopted as the AEMP Benchmark rather than
the SSWQO of 25 pg/L. To date, arsenic concentrations remain well below the drinking water quality

guideline.

AEMP Benchmarks for toxicological effects to aquatic life were adopted from the most recent guidelines

published by the following sources:

e Canadian Council of Ministers of the Environment (CCME) — The freshwater aquatic life
guidelines published by CCME were adopted as the AEMP Benchmarks for protection of aquatic

life unless other jurisdictions published more recent guidelines.

e Federal Environmental Quality Guidelines (FEQG) — As stated on the ECCC website, the FEQGs are
being developed where there is a federal need for a guideline but where the CCME guidelines for

the substance have not yet been developed or are not reasonably expected to be updated in the
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near future. FEQGs are similar to CCME WQGs in that they are based solely on toxicological
effects data using the same methods of derivation, where adequate data exists. Parameters with
more recent FEQG include vanadium (2016), cobalt (2017), copper (2019 [under revision])*?, lead
(2020), and strontium (2020).

e Guidelines published by the British Columbia Ministry of Environment and Climate Change
Strategy (BC ENV) for parameters not covered under either CCME or FEQGs (e.g., sulphate).

e Guidelines from other jurisdictions (e.g., TDS guideline for Alaska of 500 mg/L [ADEC 2012]).
e Canadian drinking water quality guidelines (Health Canada 2020).

Some parameters, such as aluminum, lead, cadmium, and zinc have calculated guidelines that are
dependent on other parameters known to affect their toxicity (e.g., hardness, pH, DOC). For simplicity,
the AEMP Benchmarks for these parameters were conservatively defined as the lowest sample-specific
aquatic life guideline calculated for the NF samples in 2020. In the case of sulphate, which has a
hardness-dependent aquatic life guideline in BC, the AEMP benchmark was set to 128 mg/L for
Meliadine Lake (hardness < 30 mg CaCOs/L) compared to 218 for the Peninsula Lakes (hardness between

31 to 75 mg CaCO0s/L) to account for natural differences in hardness among the lakes.

AEMP Benchmarks for Nutrient Enrichment

Total phosphorus (i.e., the limiting nutrient in Meliadine Lake) and chlorophyll-a (i.e., a direct indicator
of primary productivity used in trophic status assessment) are the parameters included in the nutrient
enrichment action level assessment. The AEMP benchmarks for nutrient enrichment were selected to
protect the oligotrophic status of Meliadine Lake and represent the commonly accepted upper limits of

the oligotrophic ranges for total phosphorus and chlorophyll-a (Golder 2019).

e Total phosphorus: 0.01 mg/L based on CCME (2004) trigger ranges for evaluating trophic status in

lakes.

e Chlorophyll-a: 4.5 pg/L, based on an evaluation by DDMI (2013) of chlorophyll-a concentrations
compared to trophic status. Their assessment concluded that 4.5 pg/L represents a reasonable

and conservative upper boundary for classifying northern lakes as oligotrophic (Golder 2019).

12 The FEQG for copper is based on the biotic ligand model.
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Table 2-2. AEMP Benchmarks (current to 2020)
Aquatic Life Water Quality Guidelines AEMP Benchmarks :
Parameter Units AEfI\:I_P ACtIO: Le\;‘el (7'5(% Notes on the AEMP Benchmark
SsswQo ‘ CCME ‘ FEQG ‘ Other Sources Aquatic Life Drinking Water Quality Nutrient Enrichment of Lowest Benchmark)
Conventional Parameters
pH - - 6.5-9.0 - - 6.5t09.0 - - 6.5t09.0 CCME (1987).
Dissolved oxygen mg/L - 6.5 - - 6.5 - - 6.5 CCME (1987). Lower limit for protecting cold water species.
TDS and Major lons
Alaska DEC 2012. Guideline is protective of salmon spawning habitat downstream of Red Dog Mine in Alaska. The ionic composition of
TDS is primarily calcium sulphate. At Meliadine, Cl, Na, and Ca are the dominant ions in surface contact water discharged to Meliadine
Total Dissolved Solids mg/L 1,000 - - 500 500 500 - 375 Lake (Golder 2020a). TDS guidelines are dependent on relative proportion of the constituent ions. The ADEC guideline for TDS is
carried forward as the AEMP Benchmark rather than the proposed in-lake edge benchmark of 1,000 mg/L at the edge of the mixing
zone (Golder 2020a).
. CCME (2011). Derived with mostly no- and some low-effect data and are intended to protect against negative effects to aquatic
Chloride mg/L - 120 - - 120 - - 90 ) o . . L o
ecosystem structure and function during indefinite exposures (e.g. abide by the guiding principle as per CCME 2007).
iadi = BC ENV (2018). Th Iph idelineis h .12 L li Meliadine Lake (h < L); 21
Sulphate me/L ) ) ) 128-218 128-718 ) ) M?I'ad'”e Lake =96 C ( 0 8). The su p. ate guideline is hardness dependent. 128 mg/L applies to Meliadine Lake (hardness < 30 mg CaCO3/L); 218
Peninsula Lakes =163 [ mg/L applies to the Peninsula Lakes (hardness = 31 to 75 mg CaCO3/L)
Fluoride mg/L 2.8 0.12 - - 2.8 1.5 - 2.1 Golder (2014). The Health Canada guideline for fluoride is not health based. SSWQO adopted as the AEMP Benchmark
Nutrients
Nitrate mg-N/L - 2.93 - - 2.93 10 - 2.18 CCME (2012). Protection against direct toxic effects. 2.93 mg/L based on the conversion factor in the factsheet.
Nitrite mg-N/L - 0.06 - - 0.06 1.0 - 0.045 CCME (1987)
CCME (2001). The guideline for total ammonia is temperature and pH dependent. For the purpose of this assessment, the guideline
Total ammonia mg-N/L - 0.58 - - 0.58 - - 0.44 was conservatively set for water with pH = 7.5 and a temperature of 15 °C. This guideline for NH3 is converted to total ammonia as N
by multiplying 0.715 mg/L x 0.8224.
CCME (2004). The total phosphorus guideline applies to Meliadine Lake only. The CCME guideline of 0.01 mg/L is defined as the
Total phosphorus meg/L - 0.01 - - - - 0.01 0.0075 E (2004) alphosphorus guldeline appl adi v guidel g/Lis defi
transition between oligotrophic and mesotrophic status.
Chlorophyll-a pg/L - - - 4.5 - - 4.5 3.38 Diavik Diamond Mines Inc (DDMI 2013). “Reasonable” upper limit for classifying northern lakes as oligotrophic
Metals (Total Fraction)
Aluminum pg/L - Variable - - 100 - - 75 CCME (1987). pH dependent; 100 pg/L when pH > 6.5
Antimony pg/L - - 9.0 - 9.0 6.0 - 4.5 Health Canada (1997)
. Health Canada (2006). Health Canada drinking water quality guideline is lower than the SSWQO and was adopted as the Benchmark
Arsenic pg/L 25 5 - - 25 10 - 7.5 . .
for preliminary screening purposes.
Barium pg/L - - - 1,000 1,000 2,000 - 750 BC ENV (2018)
Boron pg/L - 1,500 - - 1,500 5,000 - 1,125 CCME (2009)
MEL=0.043 MEL= 0.032
) . A8=0.14 A8=0.1 CCME (2014). The guideline applies to total Cd and is hardness dependent:
Cadmium ug/L - Variable - - 7 -
B7=0.13 B7=0.096 WQG (ug/L) = 10{0.83(log[hardness]) — 2.46 }
D7=0.076 D7=0.057
Chromium (Vi) ug/L i 1 5 i 5 50 i 3.75 FEQG ?018. The guideline applies to hexavalent chromium (CrVI) which is more toxic than Cr(l11). The FEQG replaces the CCME
guideline from 1997.
MEL=0.78 MEL=0.78
A8=0.95 A8=0.71 FEQG 2017. Hard -d dent guideline:
Cobalt ug/L i i Variable i i i Q ardness-dependent guideline
B7=0.92 B7=0.69 WQG = exp{(0.414[In(hardness)] - 1.887}
D7=0.78 D7=
MEL=2.0 MEL=1.75 CCME 1987. The existing AEMP Benchmark from CCME only considers hardness as a modifying factor on the bioavailability and
Cobper n Variable A8=2.1 A8=1.5 toxicity of Cu for aquatic organisms. A new FEQG for dissolved Cu is under review based on the biotic ligand model (BLM) which
PP He B7=2.0 B7=1.5 considers a broad suite of water quality parameters that influence Cu bioavailability. This new FEQG will likely replace the existing
D7=2.0 D7=1.5 CCME guideline once approved by
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Aquatic Life Water Quality Guidelines AEMP Benchmarks : o,
Parameter Units AEfMP Action Le\rr‘el Uiﬁ Notes on the AEMP Benchmark
SSWQO CCME FEQG Other Sources Aquatic Life Drinking Water Quality | Nutrient Enrichment of Lowest Benchmark)
The Health Canada guideline for iron is an aesthetic objective based on taste and other considerations. The concentrations of iron are
well below the 300 pg/L aesthetic guideline, so for screening purposes, this value was adopted rather than the SSWQO as an early
Iron ug/L 1,060 300 variable - 1,060 300 - 225 indicator of increasing iron concentrations.
The draft FEQG (2019) is hardness and pH dependent:
WQG = exp(0.671[In(DOC)] + 0.171[pH] + 5.586)
MEL= 3.31 FEQG 2019. The FEQG for lead is based on the dissolved fraction and is hardness and DOC dependent:
R i WQG = exp(0.514[In(DOC)] + 0.214[In(Hardness)] + 0.4152)
Variable A8=7.9 MEL=2.48 L . s -
Lead ug/L - 1 dissolved - B7-8.6 5 - PEN =3.75 The lowest FEQG for Meliadine Lake is below the Health Canada drinking water guideline. Therefore, the AEMP Benchmark for
D7:7.4 e protection of aquatic life is also protective of drinking water quality in Meliadine Lake.
o For the Peninsula Lakes, the Health Canada drinking water guideline of 5 pg/L is lower than the FEQG for Lake A8, B7, and D7.
MEL= 210 Health Canada (2020). The health-based drinking water quality guideline is lower than the CCME guideline and is used as the AEMP
Manganese n Variable A8=350 120 90 Benchmark.
& He dissolved B7=440 CCME (2019). The aquatic life water quality guideline for Mn applies to the dissolved fraction and is hardness and pH dependent (refer
D7=320 to calculator in the factsheet).
Mercury pg/L - 0.026 - - 0.026 1 - 0.0195 CCME (2003)
Molybdenum pg/L - 73 - - 73 - - 54.8 CCME (1999)
CCME 1987. Hardness-dependent guideline. At hardness less than 60 mg/L, the guideline is 25 pg/L. At other hardness levels, the
Nickel pg/L - variable - - 25 - - 18.8 guideline is:
WQG (ug/L) = e{0.76[In(Hardness)]+1.06}
Selenium pg/L - 1 - - 1 50 - 0.75 CCME (1987).
Silver pg/L - 0.25 - - 0.25 - - 0.188 CCME (2015).
2,500 - . ’
Strontium pg/L - - dissolved - 2,500 7,000 - 1,875 FEQG (2020). The guideline for dissolved Sr was conservatively set as the AEMP Benchmark for total Sr.
Thallium pg/L - 0.8 - - 0.8 - - 0.6 CCME (1999).
Uranium pg/L - 15 - - 15 20 - 11.25 CCME (2011).
Vanadium pg/L - - 120 - 120 - - 90 FEQG (2016).
MEL=3.91 MEL=2.93 CCME (2018). The chronic WQG for Zn applies to the dissolved fraction and is hardness, DOC, and pH dependent:
Zinc n Variable A8=21.9 ) ) A8=16.4 WQG = exp(0.947[In(Hardness mg/L)] - 0.815[pH] + 0.398[In(DOC mg/L)] + 4.625)
K dissolved B7=23.0 B7=17.3 The guideline for dissolved Zn was conservatively set as the AEMP Benchmark for total Zn.
D7=11.6 D7=8.7
Notes:

MEL = Meliadine Lake; PEN = Peninsula Lakes (A8, B7, and D7)
The AEMP Benchmarks for metals apply to the total fraction. In the case of Lead, Strontium, and Zinc, the freshwater aquatic life guidelines derived for the dissolved fraction have been adopted as the AEMP Benchmarks. For parameters that vary with hardness, pH, DOC, etc, the lowest guideline calculated at MEL-01 in 2020 was

adopted as the AEMP Benchmark for Aquatic Life.

Sources:

- CCME = Canadian Environmental Guidelines for the Protection of Aquatic Life (current to February, 2020). Benchmarks for parameters that are pH or hardness-dependent were conservatively set at the lowest guidelines calculated for the 2020 samples in the NF area in Meliadine Lake.
- FEQG = Federal Environmental Quality Guidelines, Environment and Climate Change Canada. Note: benchmarks for parameters that are pH or hardness-dependent were conservatively set at the lowest guidelines calculated for the 2020 samples in Meliadine Lake.

- ADEC (Alaska Department of Environmental Conservation). 2012. Water Quality Standards. 18 AAC 70. Amended as of April 8, 2012. Juneau, AK, USA. Available at: Link. Accessed March 2014.
- British Columbia Ministry of Environment (BC ENV). 2020. British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture - Summary Report. Water Protection & Sustainability Branch, BC Ministry of Environment & Climate Change Strategy. August 2019.
- Site Specific Water Quality Objectives (Golder 2014)
- Health Canada. 2020. Guidelines for Canadian Drinking Water Quality—Summary Table. Water and Air Quality Bureau, Health Environments and Consumer Safety Branch, Health Canada, Ottawa, Ontario.
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24 Response Framework and Action Levels

The Response Framework links monitoring results with appropriate management actions to implement
changes before effects occur'®. The Response Framework for Meliadine was developed based on Draft
Guidelines for Adaptive Management — a Response Framework for Aquatic Effects Monitoring (WLWB
2010) and experience gained at Meadowbank (Azimuth 2012).

The Response Framework uses action levels to define the level of response associated with each action
level (negligible, low, medium, or high). Action levels were developed for each monitoring component
(e.g., water, benthic invertebrate community endpoints, etc.) based on comparison to the baseline data
(e.g., normal range assessment), by adopting water quality guidelines as AEMP Benchmarks, or
statistical tests. The managed response is dependent on what changed in the environment (e.g., higher
concentration of X parameter) and the action level that is exceeded (low, moderate, or high).
Furthermore, the specific management action that would be appropriate in a given case depends on the
underlying cause. For example, if a metal becomes elevated in the aquatic receiving environment, the
identification of options for further assessment and/or mitigation would be different if the source of the

metal is groundwater versus effluent versus dust (Azimuth 2012).

Low Action Levels, which were updated in 2018, provide an early warning indicator (aka ‘trigger’) that
changes in water quality have occurred before concentrations increase to levels associated with effects
to aquatic life or drinking water quality. An overview of the Low Action Levels for toxicological

impairment and nutrient enrichment and their corresponding evaluation criteria are provided below.

2.4.1 Assessment of Toxicological Impairment

Mining activities have the potential to increase concentrations of parameters that could exert toxic
effects on primary producers (algae), aquatic invertebrates, and fish and impact the quality of drinking
water for human consumption. Toxicological impairment from changes in water quality are evaluated
using information from sublethal toxicity testing on effluent from MEL-14 and comparing water quality
to the AEMP Benchmarks described above in Section 2.3.4. Parameters carried forward in this
assessment have toxicologically-based thresholds for the protection of aquatic life, such as pH, dissolved
oxygen, certain major ions and nutrients (e.g., chloride and nitrate), and metals. Parameters of concern
published by Health Canada for the protection of drinking water quality are also included in the

assessment.

13 Terminology for effect and change is taken from the AEMP Design Document (Golder 2016). Effects are defined as changes that are linked to
activities at the mine. For example, a particular water quality parameter may increase from one year to the next due to inherent natural
temporal variability or a regional trend that caused changes in water quality over a wide area. In this respect, the increase constitutes a change,

but not an effect that is plausibly linked to activities at the mine.
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A summary of the questions and approach to assessing toxicological impairment for effluent quality and

water quality are summarized below in Table 2-3.

2.4.2 Assessment of Nutrient Enrichment

Discharge of treated effluent containing nutrients to Meliadine Lake has the potential to cause an
increase in primary productivity, which under certain conditions, can lead to changes in the overall
health of freshwater aquatic communities. Two metrics are used to evaluate nutrient enrichment:
chlorophyll-a and total phosphorus concentrations. The Low Action Level assessment for nutrient
enrichment follows the same approach described above for aquatic life: (1) an increase or change
relative to baseline, (2) exceedance of the Low Action Levels, and (3) divergent trends between the NF
and reference areas (Table 2-4). All three conditions must be met for an exceedance of the low action

level for nutrient enrichment.

As part of the nutrient enrichment assessment, phytoplankton community data are also assessed to
validate or refute the determination of nutrient enrichment based on total phosphorus and chlorophyll-
a data. Phytoplankton indices such as community structure and biomass provide a direct estimate of
whether activities at the mine are contributing resulting in changes in the primary productivity of the
lake. To date, measurement endpoints for the phytoplankton community have not been formally
incorporated in the Low Action Level assessment. Which metrics are best suited to include in the Low

Action Level assessment are discussed in Section 6.6.
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Table 2-3. Low Action Level Assessment Criteria for Water Quality — Toxicological Impairment

Conditions

Criteria

End-of-Pipe Toxicity

Is effluent from MEL-14 causing a
persistent toxic effect to aquatic species
other than fish?

The low action level is exceeded if exposure to full-strength
effluent causes an IC25 or EC50 response in three consecutive
tests for test species other than fish.

Aquatic Life

Has water quality at the near-field area
changed relative to baseline/reference
conditions?

Compare current water quality against the normal range of
baseline/reference conditions.

Does current water quality exceed the
AEMP Action Level of 75% of the AEMP
benchmark?

AEMP benchmarks are based on water quality guidelines
published by CCME, FEQG, or site-specific water quality
objectives (SSWQQ) in the case of fluoride, arsenic, and iron. As
an “early warning trigger” the AEMP benchmark is set equal to
75% of the respective guideline.

Is there a divergent trend in water quality
at the NF area in Meliadine Lake compared
to the reference areas?'*

Water quality plots are used to visually assess whether the
pattern of change in water quality over time at the NF area is
divergent from the pattern at the reference areas. The normal
range assessment is used to short-list parameters that warrant
more scrutiny in the temporal assessment.

Drinking Water Quality

Are parameters in drinking water below
guidelines protective of human health?

The low action level assessment for safe drinking water follows
the same approach described above for aquatic life. 75% of the
GCDWQ are the AEMP benchmarks for evaluating whether
drinking water quality is being impacted by mining activities.

Table 2-4. Low Action Level Assessment Criteria for Water Quality — Nutrient Enrichment

Questions for Nutrient Enrichment

Evaluation

Are concentrations of chlorophyll-a and
total phosphorous (TP) elevated relative to
baseline / reference?

Compare current water quality against the normal range of
baseline/reference conditions.

Does current water quality exceed 75% of
the AEMP benchmark?

Compare current water quality results against AEMP benchmarks.

Is there a divergent temporal trend
between NF and reference areas?

Rely primarily on water quality plots to determine the different
between areas and over time.

14 There are no reference areas used in the assessment of the Peninsula Lakes. Temporal trends are evaluated as part of normal range

assessment (i.e., comparison of current water quality to baseline conditions).
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3 QUALITY ASSURANCE / QUALITY CONTROL

The framework of the 2020 quality assurance quality control QA/QC program is outlined in the AEMP
Design Document (Golder, 2016). The Design Document is the foundation for assessing data quality for
each component of the AEMP (e.g., water, phytoplankton). Detailed analysis of the data quality for each
component is provided in Appendix A. A summary of the key messages from the 2020 QA/QC program

is provided in the subsections below.

3.1 Limnology and Water Chemistry QA/QC

Field QC procedures included the collection and/or analysis of field duplicates and blanks (travel,
equipment, and deionized water blanks). The laboratory QC program included duplicate analysis, blanks,
and analysis of spike samples and reference material to verify the accuracy and precision of the

analytical method. The QA/QC objectives and methods for water chemistry are provided in Appendix A.

3.11 Field Data and Sample Collection

For specific field QA procedures, see Appendix A. Briefly, field QA methods were applied to prevent
cross-contamination between locations and from the equipment itself. These methods included wearing

nitrile gloves and rinsing the sample equipment with surface water prior to collecting samples.

QA Summary: AEMP Field Data and Sample Collection

e The 2020 AEMP water quality sampling plan for Meliadine Lake and the Peninsula Lakes was
completed in full, as per the recommended schedule and timing of sampling in the AEMP Design

Document (Golder 2016) and recommendations in the 2019 interpretive report (Azimuth 2020).

o Sample integrity related to shipping and hold times is briefly discussed in Section 3.3 and in
further detail in Appendix A. Analytical results from the travel blanks (TB), deionized water
blanks (DB) and equipment blanks (EB) indicated reliable sample handling and that the potential

for cross-contamination to bias interpretation of the 2020 water quality data is unlikely..

e The laboratory QC assessment completed by ALS indicated the 2020 water quality data were
typically within the established DQOs. In the few instances where a DQO was exceeded, the lab

concluded the results were reliable and fit for use in the water quality assessment.
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3.1.2 Field Duplicates

QC Summary: Field Duplicate Results

There were only a few sample/parameter combinations where the field duplicate RPDs did not meet
lab-specified DQOs in 2020. Furthermore, most of the deviations noted in 2020 occurred for parameters
that were within 10-times the analytical detection limit (DL). The high degree of precision between field
duplicate samples indicate consistency in sample collection and sample handling in 2020. For more

information about field duplicate results refer to Appendix A.

3.11 Blank Samples

Three different types of blank samples are included in the AEMP, travel blanks (TB), deionized water
blanks (DB) and equipment blanks (EB). For detailed information about each type of blank sample

collected refer to Appendix A.

QA Summary: Blank Results

Results from the DB blanks and travel blanks did not warrant flagging any parameters as cautionary or

unreliable in the 2020 analyses.

Travel Blanks — Travel blanks were submitted for the March, August and September sampling events. In
March and August, ammonia was detected in the travel blanks, and for the August sample, the
concentration in the blank was more than 10-fold higher than the detection limit. Ammonia was also
detected in the deionized water blank and equipment blank from the same sampling events. Discussions
are ongoing with ALS to determine what caused the ammonia exceedances in the travel blanks, as well

as the overall quality of the deionized water provided by the laboratory for QC purposes.

De-ionized Blanks (DB) and Equipment Blanks (EB) — There were a few parameters detected in the DB
and EB for all four sampling events in 2020. March and August were the months with the greatest
number of parameters that were detected in the DB and EB. In most cases, the measured concentration
in the blank was only marginally above the DL (< 5-times). There were, however, 6 parameters in the
March DB blank and 8 parameters in the March EB where concentrations exceeded 10-times the DL. In
August, only 2 parameters were measured in the EB (total antimony and dissolved strontium). The fact
that parameters were measured in both the DB and EB suggests there may have been issues with the
deionized water provided by the laboratory for use in collecting blanks. The quality of deionized water
and steps taken to collect the blanks are being evaluated with the goal of reducing the number of
detected parameters in the blanks for the 2021 AEMP.

The lake water samples were evaluated for potential cross-contamination, and the detected

concentrations in the blanks were considered to have negligible impact on the results. No
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measurements were flagged as unreliable in 2020 based on the DB and EB results. The water quality
data passed the QA/QC assessment and are reliable for data analysis and interpretation of spatial

trends.

3.1.2 Laboratory QC

The following laboratory QC measures were implemented for the water chemistry analyses; laboratory
duplicates, method blanks, matrix spikes and laboratory reference materials. For detailed information

about the laboratory QC measures refer to Appendix A.

QA Summary: Laboratory QC Program

Laboratory QA/QC for water chemistry was very good in 2020 with very few laboratory data quality

qualifiers and none that were likely to impact data interpretation.

Laboratory Duplicates — All the laboratory duplicates met the DQOs for water chemistry in 2020. The

laboratory duplicate results indicate good analytical precision.

Matrix Spike — There were a few major cations and metals detected at concentrations above the DL in
March. These analytes are typically flagged in the matrix spiked recovery and do not affect the

interpretation of the 2020 water quality data.

Laboratory Control Samples — Reference material analysis met the ALS DQOs for all samples analyzed as
part of the 2020 except for; boron in March and bismuth in July. The results do not affect the
interpretation of the 2020 water quality data.

3.1.3 QA/QC Summary — Water Quality

The 2020 AEMP water quality data collected from Meliadine Lake and the Peninsula Lakes was

considered reliable and fit for interpretation in the AEMP based on the QA/QC assessment.

3.2 Phytoplankton QA/QC

The approaches to field QA described above for the water chemistry QA/QC program apply equally to
the phytoplankton, chlorophyll-a, and depth-integrated nutrient (DIN) samples. The phytoplankton
sampling plan for Meliadine Lake was completed in full, as per recommendations in the 2019
interpretive report (Azimuth 2020). Sampling was completed by the Agnico Eagle Environment
Department concurrent with the August AEMP sampling event. Detailed analysis of the phytoplankton
data quality is included in Appendix A.

The phytoplankton, chlorophyll-a and DIN QA/QC assessment results are summarized as follows:

Sample Integrity — Samples were reported at ambient temperatures upon receipt at the laboratory and

reflect the challenges with shipping from a remote mine site. Likewise, hold time exceedances for
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parameters and analytes with short hold times are unavoidable but are not considered likely to impact

data analysis and interpretation.

Blanks — The chlorophyll-a laboratory blanks results were equal to or slightly higher (0.06 pg/L) than the
reported detection limit (0.04 pg/L). Blank results for 2020 indicated reliable sample handling and that

cross-contamination related to sampling equipment is unlikely.

Field Duplicates — The 2020 field duplicate results for phytoplankton and chlorophyll-a were very good.
All of the field duplicate RPDs for chlorophyll-a and phytoplankton total biomass and density were
within the established DQOs indicating very good replicability in sample collection. For DIN samples,
there were a few cases where RPDs did not meet DQOs. On one occasion, the RPD for total phosphorus
did not meet the DQO and the reported concentration was higher than 10-times the DL. While all the
cases where RPDs did not meet DQOs were flagged for assessment, total phosphorus was weighted
more heavily when reviewing the implications on sampling protocol and data interpretation since the
reported concentrations were higher than 10-times the DL. The duplicate QAQC results were considered
to have negligible impact on the results. No measurements were flagged as unreliable in 2020 based on

the duplicate results.

Laboratory QC Assessment — The laboratory QC assessment passed (i.e., data were within the
established DQOs) for samples submitted to Plankton R Us Inc. (taxonomy laboratory duplicates) and
the University of Alberta (chlorophyll-a blanks) in 2020. The laboratory QC assessment completed by ALS
indicated the 2020 data were typically within the established DQOs. In the one instance where a DQO

was exceeded, the lab concluded the results were reliable and fit for use.

Data collected as part of the phytoplankton program were deemed reliable for analysis and

interpretation.

3.3 Data Entry & Sample Shipping

Careful documentation and handling of all samples and data is a key component of QA/QC in a field
program. Field QA/QC procedures pertaining to data collection and entry were adhered to in 2020 and
are described in Appendix A. Sample shipments to the analytical laboratories were accompanied by
chain-of-custody (CoC) forms detailing sample identification, reporting requirements, and sample

handling information.

Overall, sample temperatures received at the laboratory were variable depending on season and reflect
the challenges with shipping from a remote mine site. Likewise, hold-time exceedances for parameters
and analytes with short hold-times are unavoidable but are not considered likely to impact data analysis

and interpretation.
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4 MELIADINE LAKE — EFFLUENT CHARACTERIZATION

4.1 Overview

Agnico Eagle is permitted to discharge treated contact water to Meliadine Lake as long as
concentrations are below effluent quality limits specified in the Water Licence (Table 4-2) and effluent is
not acutely toxic to aquatic life. Discharge volumes, effluent chemistry data, toxicity test results, and
loadings are reported quarterly by the Agnico Eagle Environment Department to the Minister of the

Environment as per MDMER (Section 21 and Section 22; Government of Canada 2020).

The purpose of effluent characterization program is to ensure that surface contact water discharged to
Meliadine Lake is not harmful to aquatic life. The following topics are discussed in this section of the

report:

e Effluent Chemistry at the final discharge point (MEL-14),

e Acute toxicity testing with rainbow trout (Oncorhynchus mykiss) and zooplankton (Daphnia

magna), and
e Chronic toxicity testing using representative freshwater species
e Discharge volume and loading estimates
e Effluent mixing in the near-field (NF) area

Together, the results of the effluent characterization program provide foundational information for
interpreting water quality in Meliadine Lake. Some of the results of the effluent chemistry and effluent
toxicity testing, as well as the most recent plume delineation surveys, were reported in detail as part of

the WQ-MOP (Golder 2020a); key findings from that report are summarized herein.

4.2 Effluent Chemistry

Effluent was sampled at MEL-14 approximately weekly from June 5% to October 2" In total, 22 samples
were submitted for chemistry and screened against effluent limits the Water Licence and MDMER.
Tabulated screening results, raw data, and plots showing the concentrations of key parameters in the

effluent are presented in Appendix B1.
Key findings from the 2020 effluent chemistry data are:

o No exceedances of effluent limits in Schedule 4 of the MDMER and the Type A Water Licence
were reported in the 2020.

e Total dissolved solids concentrations were below the authorized limit of 3,500 mg/L in 2020. The

highest measured TDS concentrations coincided with peak discharge periods in June (2,500 to
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3,090 mg/L) and mid-to-late September (2,300 to 2,600 mg/L) (Table 4-4). The temporal pattern
of concentrations changes for constituent analytes such as chloride, sulphate, and hardness

followed a predictably similar pattern as TDS.

e Concentrations of key parameters of concern (i.e., some metals and nutrients) were typically
higher at the onset of discharge in June compared to late-season sampling. For some parameters,
there was a noticeable increase in 2020 relative to 2018 and 2019, but the pattern wasn’t
consistent throughout the year. By August, concentrations in MEL-14 samples were more in line
with results from 2018 and 2019.

4.3 Effluent Toxicity

43.1 Acute Toxicity Testing

Background

Monthly acute toxicity testing is a requirement for mines authorized to discharge effluent to the aquatic
receiving environment (Subsection 36[3] of the Fisheries Act). When the mine is discharging to
Meliadine Lake, monthly toxicity testing is conducted on rainbow trout to verify that treated effluent
released to Meliadine Lake is not acutely lethal®®. Acute toxicity testing is also conducted using the
aquatic invertebrate D. magna at the same time as the rainbow trout toxicity tests as per Subsection
17(2) of the MDMER.

Acute Toxicity Test Results from 2020

More frequent acute toxicity tests were conducted in 2020 as a requirement of the emergency
amendment to dewater CP1. In total, 18 rounds of acute toxicity tests were conducted. Golder
summarized the results of the 2020 acute toxicity tests in the final report for the WQ-MOP

(Golder 2020a). The results of the toxicity tests are provided in Table 4-4 and summarized below.

e Full strength, undiluted effluent was not acutely toxic to rainbow trout or D. magna in any of the
tests conducted in 2020.

e Survival was 100% in 17 of the 18 tests. One test for each species had survival of 90%. There was
no evidence of poor effluent quality in either of the tests as indicated by TDS concentrations in
the mid-range of values reported in 2020 (1,340 mg/L to 3,090 mg/L).

Summary Statement: The results from 2020 are consistent with results from 2018 and 2019 that

showed effluent discharge to Meliadine Lake is not acutely toxic to aquatic life. These data validate that

15 Acute lethality means full-strength undiluted effluent kills more than 50% of the rainbow trout during the 96-hr test period.
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the proposed increase in the maximum allowable concentration of TDS from 1,400 mg/L to 3,500 mg/L
will comply with discharge criteria that states effluent released to Meliadine Lake must be non-toxic to
fish.

43.2 Sublethal Toxicity Testing (Action Level Assessment — End of Pipe Toxicity)

Background

Sublethal (chronic) toxicity testing is a requirement under MDMER (Schedule 5 subsections 5&6;
Government of Canada, 2020). The purpose of sublethal toxicity testing is to provide an estimate of the
potential effects on biological components (phytoplankton, zooplankton, benthic invertebrates, fish,
macrophytes) in aquatic environments receiving mine effluent regardless of whether these receptor
groups are being directly monitored in the field (EC 2012). Details of sublethal toxicity testing are
outlined in Schedule 5, subsection 6 of the MDMER. Meliadine became subject to the MDMER prior to
June 1, 2018, and under transitional provision 39(b), quarterly testing is required on one species as per

subsection 6(3)°:

e Subsection 5(1): Conduct testing according to standard methods listed in the MDMER, which
includes sublethal testing on a fish species (either Fathead Minnow [Pimephales promelas] or
Rainbow Trout), Ceriodaphnia dubia, an algal species (e.g., Pseudokirchneriella subcapitata), and

Duckweed (Lemna minor).

e Subsection 6(1): Conduct two rounds of testing each year, with at least one month between the

two tests for three years.

e Subsection 6(3): After three years, the frequency of sublethal testing can be reduced to once per
calendar quarter using the most sensitive species listed in subsection 5(1). The most sensitive
species is the species that shows an effect (e.g., growth, survival) at the lowest effluent

concentration.

Prior to the 2019 AEMP, representatives with Environment Canada were consulted on their
interpretation of the most sensitive species for sublethal testing for effluent discharged to Meliadine
Lake. Sublethal toxicity tests performed in 2018 indicated the freshwater macrophyte L. minor was more
sensitive to effluent from MEL-14 than fish (Fathead Minnow), invertebrates (C. dubia) or algae (P.
subcapitata). Environment Canada agreed to this interpretation of the data, and since 2019 L. minor was
selected as the species for sublethal toxicity testing. Additional sublethal testing with other species was

undertaken in 2020 as a requirement under the WQ-MOP (discussed below).

16 Email from Erik Allen with Environment Canada on June 19, 2019 confirmed this interpretation of sublethal toxicity testing requirements
under MDMER.
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Expanded Sublethal Toxicity Testing Program in 2020

An expanded sublethal (chronic) toxicity testing program was completed in 2020 to verify that the
interim benchmark of 1,000 mg/L TDS at the edge of the mixing zone is protective of aquatic life in
Meliadine Lake beyond the mixing zone, 100 m from the diffuser. Four species were chosen for
sublethal toxicity testing: Fathead Minnow (7-d survival and growth) and L. minor (7-d growth inhibition)
as per the 2018 AEMP/EEM program and Hyalella azteca (amphipod invertebrate; 14-d survival and
growth) and D. magna (21-d survival and reproduction). For each species, a series of tests were
conducted to examine the chronic response of the test species when exposed to water from Meliadine
Lake (edge of the mixing zone) compared to different types of controls (i.e., laboratory control water,
soft water control, and reference area controls). Different control treatments were tested to account for
possible effects to the test organisms from exposure to low hardness water in Meliadine Lake. The
rationale for designing the sublethal toxicity tests with multiple control treatments is provided in the
WQ-MOP report (Golder 2020a). Suffice to say, the scope of the program was rigorous to provide a high
level of confidence when interpreting whether water quality at the edge of the mixing zone is protective

of aquatic life.

Although the purpose of the sublethal toxicity testing program for the WQ-MOP was to validate the
interim benchmark of 1,000 mg/L TDS, ECCC and the KIA requested that sublethal toxicity testing also be
completed using full strength effluent from MEL-14 on all four test species. Full strength tests on
effluent samples from MEL-14 were added to the sublethal toxicity testing program starting with the
July sampling event. In total, three rounds of sublethal toxicity tests were conducted under the WQ-
MOP in addition to the one early-June sampling event conducted for compliance purposes under
MDMER (Table 4-1). The tests completed under the WQ-MOP were included the overall assessment of
effluent toxicity under the AEMP in 2020.

Table 4-1.  Sublethal Toxicity Testing on MEL-14 Effluent Samples in 2020

Test Species Type June 7 July 19 August 23 Sept 13
Lemna minor Aquatic plant o o L [
Fathead Minnow Fish [ [ [
Daphnia magna Zooplankton [ o o
Hyallela azteca Benthic Invertebrate [ o o
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Sublethal Toxicity Test Results from 2020

The results of the sublethal toxicity tests on L. minor for all years (2018 to 2020) are provided in
Table 4-5. The complete sublethal toxicity dataset for all species tested since the onset of discharge
from CP1in 2018 is provided in Table 4-6. A summary of the results from 2020 based on information

summarized in Golder (2020a) are provided below for each test species.

L. minor — The June 15" test resulted in a reduction in the yield (number of fronds) relative to the
control treatment. Effluent from MEL-14 at a concentration of approximately 67% resulted in a 25%
reduction in the number of fronds. Biomass, or the weight of L. minor, was not affected. The
concentration of TDS in effluent taken on June 15" was 3,100 mg/L, the highest concentration measured

among the sample collected to date (Table 4-5)

Fathead Minnow — There were no impacts to survival or growth endpoints in the first 7-d test on July
7t 2020. In August and September, reduction in survival and growth were observed in full-strength
effluent tests as well as some of the replicate treatments from the receiving environment samples. The
cause of lower survival was attributed to a bacterial or fungal infection as evidenced by a “fuzzy”
appearance on the specimens that deceased. The August and September test results were not
considered representative of chronic effects to fish from exposure to the effluent or receiving

environment water in Meliadine Lake.

H. azteca — There were no effects to survival or growth in any of the three tests on full-strength effluent
in 2020.

D. magna — The July 19 test showed no effect to survival, growth, or reproduction when D. magna
were exposed to effluent with a TDS concentration of 1,430 mg/L. In August, a reduction in reproduction
(# of neonates) was observed relative to the laboratory control treatment. The IC25 for this test was
37% effluent (v/v). The concentration of TDS was 1,850 mg/L. The 95% confidence interval for effects to
reproduction was highly variable, ranging from 4% effluent to full-strength. Similarly, variable responses
were observed in the receiving environment samples from Meliadine Lake, implying that effluent was
not the primary cause of lower reproduction (Golder 2020a). In the subsequent round of testing on
September 13'™, the IC25 for both reproduction and survival endpoints was approximately 90% effluent
(v/v). The concentration of TDS in this batch of effluent was 1,780 mg/L. While some minor impairment
to reproduction was event across two rounds of testing on full-strength effluent, three rounds of 21-d
test indicate high survival and minimal impacts to growth when pelagic aquatic invertebrates are

exposed to nearly full-strength effluent.

Assessment of End-of-Pipe Toxicity

The low Action Level for end-of-pipe toxicity is classified as a persistent sublethal toxic effect observed

in the same test organism in three consecutive monthly samples collected from MEL-14 for compliance
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purposes. Sublethal effects are defined as an effluent concentration less than the highest test
concentration that causes a 25% effect to growth or reproduction relative to the control treatment (also
known as the IC25). If the low Action Level for end-of-pipe toxicity is reached, additional investigations
may be undertaken, such as increased frequency of testing to confirm the effect, assessing the spatial
extent of the effect within the mixing zone in MEL-01, or other targeted investigations to identify the

underlying cause of the effect (e.g., toxicity identification evaluation testing).

Low Action Level Assessment of End-of-Pipe Toxicity

In the context of the low Action Level Assessment for end-of-pipe toxicity, the sublethal toxicity test
results from 2020 indicate that fish, invertebrates, and aquatic plants are not at risk of acute or chronic
effects from exposure to effluent discharged to Meliadine Lake. This conclusion is supported by three
rounds of sublethal toxicity testing of water from the edge of the mixing zone in Meliadine Lake. No
follow-up actions or mitigation are recommended for 2021 other than routine acute and sublethal

testing as per requirements of the Water Licence (WL) and MDMER.

4.4 Discharge from CP1 to Meliadine Lake

The volume of water (m?3) discharged from CP1 to Meliadine Lake is recorded daily. Daily discharge
volume from CP1 to Meliadine Lake since 2018 is shown in Figure 4-1. Monthly discharge volumes to
Meliadine through the permanent diffuser from 2018 through 2020 are presented in Table 4-3. The
EWTP is capable processing 22,000 m3/day.

In 2020, a significant draw down of CP1%” occurred in June and July to create extra storage capacity in
CP1 prior to freshet. The largest daily discharge in 2020 was 17,520 m3on June 29', and between the
June 5" and the end of July, more than 700,000 m* of water from CP1 was discharged to Meliadine Lake.
By the end of the season, over 1 million m? of effluent water was discharged over a 121-day period
between June 5" and October 4™. By comparison, the total volume of water discharged to Meliadine
Lake in 2019 was only 306,773 m3 (less than half of what was discharged in 2018) due to post-treatment
effluent quality exceeding the limit for TDS of 1,400 mg/L.

Through the entire month of August, the volume of water discharged daily to Meliadine Lake was
significantly reduced, at approximately 2,700 m3/day due to less precipitation falling on site and
repurposing of water from CP1 for use at the process plant. The rate of discharge increased in
September to draw down the water level in CP1 before freeze-up and create storage capacity for runoff

from snowmelt for spring 2021 freshet.

17 According to the Water Management Plan (Agnico Eagle 2020), the maximum operating level for CP1 under normal conditions is
approximately 742,000 m? (mean precipitation years).
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Figure 4-1. Daily Discharge from CP1 to Meliadine Lake in 2018 through 2020
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4.5 Loadings to Meliadine Lake

The loadings of deleterious substances in the effluent deposited to Meliadine Lake are recorded
monthly (during discharge months) from the final discharge point (i.e., MEL-14) as per Part 2, Division 2,
Section 20 of the MDMER (Government of Canada, 2020). Monthly loadings are calculated using
Equation 1:

ML=C xV/ 1,000 (Equation 1)

Where ML is the monthly loading in kg, Cis the monthly mean concentration of the deleterious
substances in mg/L, and Vis the total monthly volume of effluent deposited from the final discharge
point (i.e., MEL-14) in m3. Daily discharge volumes were provided to Azimuth by Agnico Eagle and are
presented in a table in Appendix B2.

Monthly loadings for parameters included in effluent characterization are presented in Table 4-7. The
comparatively large volume of water discharged in 2020 (1 million m3) compared to 2018 and 2019
resulted in predictably higher mass loading to Meliadine Lake for some parameters, notably, the
constituent ions that make up TDS (e.g., sodium, chloride, calcium, and sulphate) and some nitrogen
species®. Loadings were highest in the month of June when the rate of dewatering at CP1 was at its
peak and parameter concentrations in CP1 were at their highest. Ice was on CP1 throughout the month

of June, and the effect of cryo-concentration likely contributed, at least in part, to higher concentrations

18 lonic composition of TDS in effluent (MEL-14) presented in the WQ-MOP (Golder 2020).
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of TDS and other parameters. Cryo-concentration refers to the process whereby major ions (e.g.,
sodium, magnesium, chloride) and other parameters such as metal and nutrients become concentrated
as ice forms. The average TDS in June when ice was on CP1 was 2,840 mg/L (Table 4-7). Winter sampling
in CP1 conducted for the WQ-MOP between November and March showed even higher concentrations

of TDS (~4,400 mg/L) confirming the effect that ice cover has on the concentration of parameters in CP1.

Cryo-concentration likely played a role in the early-season peak concentrations in MEL-14 samples, but
the updated water balance and water quality model (Golder 2020b) showed that contact water on site
from 2019 had higher TDS concentrations to begin with. However, the updated model predicts future
TDS concentrations in the CPs, which ultimately report to CP1, will decline gradually in response to

changes in waste rock management on site (Golder 2020b).

The loadings estimate for selected nutrient parameters (i.e., total phosphorus and TKN) are discussed in

Section 6 to inform the nutrient enrichment discussion.

4.6 Effluent Mixing

Two plume delineation surveys were completed as part of the WQ-MOP in 2020 using specific
conductivity and calculated TDS data to provide an estimate of effluent mixing at the edge of the
dilution zone (Golder 2020a)*°. The study design followed the same methods as the survey that was

completed during the Cycle 1 biological monitoring study in 2018 (Golder 2019):

e Twenty-two (22) stations were established in a radial pattern at 50 m, 100 m, 175 m and 250 m
from the diffuser.

e Dilution factors (DFs) were calculated using specific conductivity and calculated TDS. DFs were
conservatively calculated according to Equation 2:

Cc -C
DF = eff amb

Equation 2
MCqif— Camb (Eq )

Cesr = average conductivity in effluent from MEL-14 on the same day as the plume delineation
survey

Camp = maximum conductivity (or calculated TDS) at a given sampling station

MCgir = average conductivity (or calculated TDS) in the mid-field area MEL-02 (used to

characterize ambient open water conditions in Meliadine Lake in 2020

Golder concluded that field measured specific conductivity was an accurate method for tracing TDS

concentrations; therefore, for the purpose of the study design, the results for specific conductivity were

19 Golder investigated the relationship between field measured conductivity and calculated TDS to verify that conductivity is a suitable tracer for
TDS.
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used to describe effluent mixing behavior. For ease of interpretation, DFs were converted to percent
effluent by taking the reciprocal of the DF (i.e., % effluent = 1/DF). Results from the two surveys are

summarized below.

July Plume Delineation Survey

The first survey in 2020 was conducted on July 21 at the tail-end of the highest discharge period in
2020. Approximately 12,400 m? were discharged to Meliadine Lake on July 21%, which ranked as the 41°
highest volume out of the 121 days. Figure 4-2 shows the effluent concentration at the various
monitoring locations. The percent effluent measured at the edge of the mixing zone (100 m) ranged
from 0.68 to 1.75 %.

Depth profiling at the stations indicated the plume was more evident at depth than closer to the
surface. At surface, the plume traveled more to the north, whereas closer to the bottom, the plume
showed an east to west direction of travel, which is consistent with the general direction of flow from

southeast to northwest.

August Plume Delineation Survey

The second survey was conducted on August 13" during a period of low discharge (i.e., 1,600 m3 was
discharged on August 13, corresponding to the 5™ lowest volume discharged in 2020 [rank 117 out of
121 days]). In-situ specific conductivity was between 102 to 106 uS/cm among the various plume
delineation monitoring stations in August. Based on these results, it’s evident that during periods of
lower daily discharge, the plume is well dispersed a short distance from the diffuser. Figure 4-3 shows

the concentration of effluent is less than 1% within 50 m of the diffuser.

Summary of Effluent Mixing in the Near-Field Area

Based on the data collected in 2020, taking into consideration effluent quality and daily discharge
volumes, the concentration of effluent may periodically exceed 1% at 250 m from the diffuser during the
open water period, but the extent of the detectable plume is highly dependent on the volume of the
water discharged. The design of the diffuser, and mixing characteristics within the NF area of the east

basin, result in effective mixing of the effluent (Golder 2020a).
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4.7 Figures and Tables — Effluent Characterization
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Table 4-2 Effluent quality limits for the effluent discharge from MEL-14

Parameter Units Maximum Av-erage ccn::::::;:?onr: ina
Concentration
Grab Sample
Conventional Parameters
pH @ - 6.0 9.5 6.0]9.5
Total Dissolved Solids (measured) ! mg/L 3,500 -
Total Suspended Solids mg/L 15 30
Nutrients
Total Phosphorus [ mg/L 2 4
Total Ammonia [© mg/L 14 18
Metals
Total Aluminum ! mg/L 2 3
Total Arsenic mg/L 0.3 0.6
Total Copper mg/L 0.2 0.4
Total Nickel ] mg/L 0.5 1
Total Lead [ mg/L 0.2 0.4
Total Zinc ! mg/L 0.4 0.8
Other Parameters
Total Cyanide mg/L 0.5 1
Total Petroleum Hydrocarbons ! mg/L 5 5

Notes:

All concentrations are total values (i.e., unfiltered)

[a] Adopted from Metal and Diamond Mining Effluent Regulations (Government of Canada 2018).
[b] Increased limits for TDS in 2020 as per the Emergency Amendment (NWB 2020)
[c] Not a parameter included in MDMER Schedule 4 (authorized limits of deleterious substances)

[d] Limit for the Water Licence is lower than authorized limits in MDMER
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Table 4-3 Monthly Discharge Volumes from CP1 to Meliadine Lake since 2018

Month Days Discharge (m?3)
June 10 134,272
July na* 352,551
August 26 153,066
September 3 2,632
October 0 0
Totals for 2018 70 642,521
June 0 0
July 24 30,614
August 31 107,540
September 30 157,912
October 5 10,707
Totals for 2019 89 306,773
June 26 352,954
July 31 366,094
August 31 83,454
September 30 214,845
October 3 13,836
Totals for 2020 121 1,031,177

Notes:

* The flowmeter malfunctioned in July 2018. Daily discharge volumes and the number of days were unavailable for July 2018. Assumed
discharge occurred each day in July. Daily discharge data for July 2018 was taken from Appendix 2A in Golder (2019). Agnico Eagle provided the

raw discharge data in 2019 and 2020.
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Table 4-4 Acute Toxicity Test Results on Effluent Samples from MEL-14 in 2020

Rainbow Trout Daphnia Magna
Date Measured TDS Survival in Full Survival in Full
(mg/t) LC50 Strength Effluent LC50 Strength Effluent
7-Jun-20 2,570 >100 100 >100 100
14-Jun-20 3,090 >100 100 >100 100
21-Jun-20 2,790 >100 100 >100 100
28-Jun-20 2,910 >100 100 >100 100
5-Jul-20 1,510 >100 100 >100 100
12-Jul-20 1,370 >100 100 >100 100
19-Jul-20 1,430 >100 100 >100 100
26-Jul-20 1,340 >100 100 >100 100
2-Aug-20 1,550 >100 100 >100 100
9-Aug-20 1,650 >100 100 >100 100
16-Aug-20 1,660 >100 100 >100 100
23-Aug-20 1,850 >100 100 >100 90
30-Aug-20 1,620 >100 90 >100 100
6-Sep-20 1,910 >100 100 >100 100
13-Sep-20 1,780 >100 100 >100 100
20-Sep-20 2,410 >100 100 >100 100
27-Sep-20 2,300 >100 100 >100 100
2-Oct-20 2,630 >100 100 >100 100

Notes:

This table was adapted from Table B-4 in Golder (2020a)
LC50 = concentration that causes a 50% reduction in survival
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Table 4-5 Sublethal Toxicity Test Results for Lemna minor (Duckweed) Since 2018
Effluent Concentration (%) Causing Inhibition (IC25) to
Lemna minor Frond Number or Biomass
Measured TDS
Year Date (mg/L)
& Test Endpoint = Frond Test Endpoint = Frond
Number Weight (Biomass)
2018 7-Aug-18 1,140* 72.3 (36.4 to 86.5) >97
13-Aug-18 1,260 42.0 (26.5 t0 63.2) 38.2 (26.6t0 52.1)
3-Sep-18 1,360 >97 >97
2019 9-Jul-19 1,190 >97 >97
13-Aug-19 1,130 >97 >97
1-Oct-19 860 >97 >97
2020 15-Jun-20 3,100 67.2 (58.9 to 76.4) >97
19-Jul-20 1,430 >97 >97
23-Aug-20 1,850 >97 >97
13-Sep-20 1,780 >97 >97
Notes:

* Total dissolved solids were measured in effluent on August 5t for the August 7t", 2018 chronic toxicity test.

IC25 = concentration that causes a 25% effect to frond number or frond yield. 95% confidence intervals shown in parentheses
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Table 4-6.

Sublethal Toxicity Test Results on Effluent Discharged to Meliadine Lake Since 2018

Species Fathead Minnow Ceriodaphnia dubia P. subcapitata Lemna minor Hyalella azteca Daphnia magna
Test Type Sublethal Sublethal Sublethal Sublethal Sublethal Sublethal
Test Duration 7-d 14-d 72 h 7-d 14-d 21-d
Endpoint| €25/ (zrouth) LC—?O 1C-25 . LC—?O 1C-25 .IC—25 1C-25 1C-50 I1C-25 LC—.50 LC—?O I1C-25 . 1C-25
(survival) (reproduction) (survival) (growth) (biomass) (frond #) (frond #) (growth) (survival) (survival) (reproduction) (growth)
Sample date |Sample date Sample name Chloride Measured % % % % % % % % % % % % %
(mg/L) TDS (mg/L)
7-Aug-18 MEL-14 530 [e] 1140 [e] >100 >100 >100 >100 >90.9 >97.0 72.3 (36.4-86.5) - - - - - -
2018 13-Aug-18 MEL-14 590 1,260 >100 >100 see note [a] see note [a] >90.9 42.0 (26.5-63.2) | 38.2(26.6-52.1) - - - - - -
3-Sep-18 MEL-14 660 1,360 >100 >100 90.1 (23.3-96.3) >100 >90.9 >97.0 >97.0 - - - - - -
9-Jul-19 MEL-14 500 1,190 - - - - - >97.0 >97.0 - - - - - -
13-Aug-19 MEL-14 410 1,130 - - - - - >97.0 >97.0 - - - - - -
2019 24-Sep-19 MEL-12[b] 1,100 2,490 >100 >100 243 >100 60.8 >97.0 26.3 - - - - - -
1-Oct-19 MEL-14 & -12[b] 530 860 >100 >100 58.8 >100 88.2 >97.0 >97.0 - - - - - -
15-Jun-20 MEL-14 1,300 3,100 - - - - - >97.0 67.2 (58.9 to 76.4) - - - - - -
19-Jul-20 MEL-14 530 1,430 >100 >100 - - - >97 - >97 >100 >100 >100 >100 >100
2020 23-Aug-20 MEL-14 [d] 700 1,850 8722219} 13-5{8-9-26-5} - - - >97 - >97 >100 >100 >100 37.6 (4.9-N/A) >100
13-Sep-20 MEL-14 [d] 900 1,780 242-(43-736-4} 432 {36162} - - - >97 - >97 >100 >100 90.3 (30.0->100) 93.8 (4.6-N/A) >100
Notes:

=no effect in 100% (full strength) effluent; = effect measured in effluent at concentrations >50% effluent concentration; = effect measured in effluent at concentrations <50% effluent concentration.
IC/ECxx concentrations in parentheses are the 95% confidence intervals.
[a] The C. dubia test on Aug 13, 2018 failed laboratory control criteria. Results from this test were invalid.
[b] The toxicity tests on September 24, 2019 were conducted on water taken with water from MEL-12 prior to treatment at EWTP.
[c] Sublethal tests on C. dubia, P. subcapitata, and Fathead Minnow on October 1, 2019 were conducted on water taken with water from MEL-12 prior to treatment at EWTP.

[d] Reduced growth and survival in the August and September Fathead Minnow tests was attributed to pathogens caused by the test conditions, not the chemistry of the effluent. These data are not considered representative of effects to fish.
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Table 4-7. Loadings estimate to Meliadine Lake from CP1 in 2020
Month June July August September October Yearly
Total volume (m3) 352,954 366,094 83,454 214,845 13,829 1,031,176
3 Bl B i B B B O Bt B S T B vl Pt
Conventional Parameters
Total Dissolved Solids 0 2840 1003566 0 1470 538158 0 1680 140322 0 2070 444299 0 2630 36370 2162716
Total Suspended Solids 6.33 2235 4.8 1757 0 3.86 322 0 5.4 1160 5 69 5544
Total Dissolved Solids (Calculated) 0 2600 917680 0 1150 421008 0 1440 120412 0 1860 399612 0 2300 31807 1890519
Nutrients and Organic Carbon
Ammonia (as N) 0 10.6 3730 0 1.47 537 0 0.385 32 0 1.34 288 0 2.3 32 4619
Total Phosphorus 0 0.0475 17 0 0.034 12 3 0.0218 2 3 0.0208 4 0 0.029 0 36
Nitrate (as N) 0 27.5 9700 0 11.9 4349 0 11 922 0 13.9 2982 0 16.1 223 18176
Nitrate + Nitrite (as N) 0 27.6 9730 0 12.2 4459 0 113 945 0 14.3 3064 0 16.4 227 18425
Nitrite (as N) 0 0.09 32 0 0.319 117 0 0.297 25 0 0.392 84 0 0.35 5 263
Total Kjeldahl Nitrogen 0 11.7 4141 0 2.48 906 1 0.953 80 0 1.9 408 0 3.4 47 5582
Total Metals
Aluminum (T) 0 0.622 220 0 0.594 218 0 0.476 40 0 0.643 138 0 0.585 8 623
Arsenic (T) 0 0.0473 17 0 0.00444 2 0 0.00442 0 0 0.00352 1 0 0.00243 0 19
Copper (T) 1 0.00338 1 0 0.00128 0 0 0.00157 0 0 0.00153 0 0 0.0019 0 2.15
Lead (T) 4 0.00105 0 3 0.000302 0 6 0.000267 0 5 0.0002 0 1 0.0004 0 0.55
Nickel (T) 1 0.00947 3 0 0.00378 1 0 0.00447 0 0 0.0061 1 0 0.0102 0 6.55
Zinc (T) 4 0.0282 10 4 0.00625 2 6 0.00667 1 5 0.005 1 1 0.01 0 14
Other Parameters
Cyanide (Total) ‘ 0 | 0.00863 3 3 0.0065 2 6 0.005 0 5 0.005 1 1 0.005 0 7

Notes:

Effluent was discharged from June 5th to October 4, 2020.
Concentrations <DL were conservatively set = DL when calculating the monthly loadings to Meliadine Lake.
Monthly loadings = average concentration (mg/L) x total volume/1,000.
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5 MELIADINE LAKE — WATER QUALITY

5.1 Overview of the 2020 Water Quality Monitoring Program

As discussed earlier in this report, an expanded water quality monitoring program was completed in
2020 as a condition of the emergency amendment to discharge water with higher TDS concentrations
from CP1. An overview of water quality monitoring under the AEMP and monitoring completed under
the Water Quality Monitoring and Optimization Plan (WQ-MOP) is provided below. Although the two
programs were conducted as separate scopes of work, results and conclusions from the WQ-MOP factor

heavily in the overall assessment of water quality in Meliadine Lake in 2020.

511 AEMP

Sampling areas and stations within each area are shown in Figure 5-1. Station-specific information
(coordinates and depths) are provided in Table 5-2. Field sample collections and analyses followed
methods outlined in the AEMP Design Document (Golder, 2016) and in recent AEMP interpretive reports
(Golder 2019). Water samples were collected from approximately mid-depth at each station (¥4 to 5 m
below the surface). Limnology measurements (temperature, dissolved oxygen, pH, and specific
conductivity) were taken at 1 m depth intervals from the surface to within approximately 1 m of the

sediment.

Details of the water quality study design, including field and lab methods are provided in Section 2.2.

QA/QC methods and results are summarized in Section 3 and fully detailed in Appendix A.

51.2 WQ-MOP

The purpose of the water quality monitoring program for the WQ-MOP was to validate the interim
science-based benchmark for TDS of 1,000 mg/L at the edge of the mixing zone and provide information
on the assimilation of effluent in the mixing zone of Meliadine Lake. To meet these objectives, a water
guality monitoring program was designed to characterize water chemistry and chronic toxicity at NF,
with supplemental sampling at the MF, and reference areas to help inform spatial patterns in the lake
and provide control data for the analyses. The monitoring program ran from the onset of discharge in
early June until late September. At the NF area (MEL-01), water samples were collected on a weekly
basis from three stations located at the edge of the mixing zone and submitted for chemistry analysis
(Maxxam Analytics). Samples were taken from the depths in the water column where specific
conductivity readings were the highest, in an attempt to characterize the highest concentrations of
parameters associated with the effluent. This study design consideration is important to keep in mind
when comparing water quality data from the WQ-MOP and the AEMP. The standardized approach to

sampling at mid-depth for the AEMP, may in some cases, under-estimate the concentrations of certain
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parameters if the negatively buoyant plume remains stratified below 4-5 m at the NF AEMP stations, as

was evident in some of the limnology profiles taken at the edge of the mixing zone during the WQ-MOP.

Two of the three NF monitoring stations sampled under the WQ-MOP were located at existing AEMP
stations (MEL-01-01 and MEL-01-07) given their proximity to the diffuser (~100 m). A third location
(MEL-01-10) was sampled for the WQ-MOP because the other three established AEMP stations are
located beyond the 100 m mixing zone boundary. Water samples were collected monthly for chronic
toxicity testing, the results of which are summarized in Section 4.3. Mid-field (MF) and reference areas
were sampled on a monthly basis. In addition to water sampling for chemistry and toxicity testing, two
plume delineation studies were conducted in July and August to determine the spatial extent of effluent

mixing in the NF area. A summary of the plume delineation surveys was provided in Section 4.6.

There was considerable overlap in water quality done under the AEMP and the WQ-MOP in 2020, and
results and conclusions presented in the WQ-MOP report (Golder 2020a) are referred to extensively in

this section of the AEMP. Table 5-3 summarizes the scope of the WQ-MOP and linkages with the AEMP.

5.2 Objectives and Approach to Assessing Water Quality

The objectives of the Meliadine Lake water quality program are to:

e Determine whether the mine is causing changes to water quality in Meliadine Lake,
e Evaluate the accuracy of predicted changes in water quality,
e Assess whether mitigation measures are effective at reduce impacts to aquatic environment, and

e Provide recommendations (as required) for follow-up monitoring or mitigation to lower the

impact of mining-related activities on changes in water quality.

The approach to meeting these objectives centered around answering these two key questions:

1. Has water quality in the exposure areas changed over time, relative to reference/baseline areas?

Approach — This question was answered using information from the normal range screening
assessment and scatter plots showing spatial and temporal trends between and within the

exposure and reference areas.

2. Is water quality consistent with predictions outlined in the Final Environmental Impact Statement
(FEIS) and less than AEMP Action Levels?°?

20 AEMP Action Levels refer to 75% of the AEMP Benchmark for a given parameter. The AEMP Benchmarks correspond to the lowest water
quality guideline for protection of aquatic life and human health, or site-specific water quality objectives in the case of fluoride, arsenic, and
iron. AEMP Action Levels are discussed in detail in Section 2.3.4.
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Approach — This two-part question relies on information presented in the normal range
assessment (i.e., is water quality similar to or different from baseline) and water quality

screening against the AEMP Action Levels (aka trigger values).

A brief overview of each element of the data analysis framework is discussed below.

Normal Range Assessment

Normal range, as defined in the AEMP, refers to the range of baseline/reference conditions for the
various components of the AEMP. In simple terms, the normal range is the instrument used to assess
whether current conditions (e.g., the measured concentration of a particular metal) have changed
relative to baseline/reference conditions. Parameters measured in water from the NF and MF areas
(MEL-01 and MEL-02) were considered outside the normal range if the median concentration of samples
collected during the open water period exceeded the 90" percentile of reference/baseline

concentrations.

A slight modification of the approach to calculating the normal ranges for water quality was put forward
as part of the 2019 AEMP (Azimuth 2020). Previously, estimates of the normal range in concentrations
was calculated using prediction intervals for data that were normally distributed, or the 90™" percentile
for parameters with highly skewed distributions (i.e., non-normal). In 2018, the majority of the
parameters failed assumptions of normality, and the estimate of the normal range of concentrations in
Meliadine Lake was based on the percentile method. In the few instances where results followed a
normal distribution, and the prediction interval method (PI) and percentile method produced similar
results. Given the two methods produced similar results, the percentile method was adopted as the
default for calculating the upper limit (and lower in the case of pH) range of baseline/reference

concentrations in Meliadine Lake. Key assumptions were as follows:

e The normal range applies to samples collected in the open water period.

e Pooled reference area (MEL-03, MEL-04, and MEL-05) data collected during the AEMP
Monitoring Program between 2016 and 2020 and baseline data collected in Meliadine Lake
between 1995 and 2013 (Agnico Eagle 2014) were included in the calculations. Results for metals
and nitrogen parameters collected prior to 2016 were not retained in the normal range

calculations because detection limits were typically 10-fold higher than current DLs?.

21 Refer to Golder 2019; Appendix 6B for information pertaining to data that were deemed “unreliable” for estimating baseline/reference

conditions.
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e The upper limit of the normal range was set equal to the 90™ percentile of the
baseline/reference area data (Method A) or equal to the current detection limit (Method B) for

parameters with greater than 85% of the values less than the DL.

For parameters that exceeded the normal range, the relative percent increase in the median
concentration compared to the upper limit of the baseline/reference conditions was calculated. For ease
of interpretation, parameters with a median concentration less than 10% of the normal range were
shaded yellow in Table 5-12. In cases where the median concentration in 2020 was greater than 10% of
the normal range, orange shading was used. Lastly, Figure 5-5 to Figure 5-10 are point plots showing the
concentration of selected major ions, nutrients, and metals in samples collected during the open water
period since 2013. The green line on each plot represents the normal range of concentrations in

Meliadine Lake including data collected from the reference areas in 2020.

Water Quality Guideline Screening

Individual samples were screened against the various WQGs presented in Table 2-2 to determine if
there were any individual samples that exceed aquatic life, human drinking water guidelines, or the
SSWQQO for fluoride, arsenic and iron in 2020. For most parameters, the lowest value of the
aforementioned guidelines was adopted as the AEMP Benchmark as the point of comparison for

informing management actions within the Low Action Level assessment and Response Framework.

Comparison to FEIS Predictions and Updated Water Quality Model Results

An important aspect of the water quality assessment for Meliadine Lake is determining if the pattern,
timing, and magnitude of changes in water quality match the predicted changes based on the approved
design plan for the mine. Predicted future changes in water quality provide a point of comparison with
which to evaluate how effectively the mine is managing water quality on site. Water quality in the NF
area MEL-01 in the east basin were evaluated against the following statement: water quality in the east
basin of Meliadine Lake is predicted to change relative to baseline conditions, but aquatic life and health-

based guidelines would be met at 100 m from the diffuser.

The narrative statement of “water quality meeting guidelines at the edge of the mixing zone” was based
on modelling of effluent mixing and dilution estimates completed as part of the FEIS in 2014. Predicted
concentrations were developed for several parameters at the edge of the mixing zone, as well as for
TDS, chloride and sodium beyond the mixing zone in the east basin of Meliadine Lake. The model was
based on the extent of the approved mine plan in the 2014 FEIS, conservative assumptions regarding
effluent quality, and the preliminary diffuser design. The “far-field” effluent mixing model in Volume 7 of
the FEIS predicted TDS, chloride, and sodium would increase gradually over time in the east basin to
maximum concentrations of 176 mg/L for TDS, 66 mg/L for chloride, and 19 mg/L for sodium in the last

year of operations. The major inputs to the 2014 model (e.g., mine plan and effluent quality) are no
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longer valid, and in 2020, Agnico Eagle commissioned Tetra Tech to complete a multi-year simulation of
effluent mixing in the sub-basin of the east basin (termed the “model domain” in Tetra Tech’s report)
that included the final diffuser design, updated bathymetry in the model domain, and the conservative
assumption that effluent discharged to Meliadine Lake would have a MAC of TDS of 3,500 mg/L, equal to
the proposed limit in the Water Licence Amendment application. Two multi-year scenarios were
modelled, a base case “normal” precipitation scenario, in which TDS concentrations were predicted to
increase to 170 mg/L, and a wet-year scenario, in which where TDS concentrations were predicted to
increase to 183 mg/L, to provide a more accurate prediction of changes in TDS between 2020 and 2028
(current life-of-mine) for the east basin. The prediction for TDS and chloride in the 2014 FEIS and the
updated Tetra Tech model are shown in Figure 5-11 and Figure 5-12, respectively. Current TDS and
chloride concentrations in the NF area were compared against both sets of predictions as another point

of comparison for how well surface contact water is managed on site.

Temporal and Spatial Trends

Temporal and spatial trends in water quality in Meliadine Lake were evaluated primarily using plots
showing the difference in concentration for indicator parameters among the monitoring areas in
Meliadine Lake and over time. Last year, parameters exceeding their respective normal ranges were
carried forward for statistical comparisons of the differences among exposure and pooled reference
areas using the non-parametric Kruskal-Wallis (K-W) test?2. This step provided little insight into changes
in water quality between areas that weren’t already evident in the normal range assessment or through
visual examination of scatterplots and boxplots. The NF vs reference area comparisons were statistically
significantly different for all the parameters that exceeded the normal range in 2019, and in the case of
NF vs MF comparisons, only three parameters exceeded the normal range but were not statistically
significantly different. Given the rather limited value that K-W and post-hoc statistical comparisons
added to the decision-making process in 2019, this procedure was not completed in 2020. Rather, the
2020 results were taken at face value and median concentrations for the open water period that

exceeded the normal range were carried forward in the process (described below).

A generalized workflow was developed to short-list the number of parameters that get carried forward

in the discussion:

22 parameters carried forward in the spatial assessment were first evaluated for normality and homoscedasticity (i.e., equal variance). All of the
parameters carried forward in the spatial assessment failed the assumption of normality; analyses were conducted using non-parametric

methods.
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o Parameters with fewer than 50% detected concentrations in 2020 were excluded from the spatial
and temporal trend assessment. The monthly water quality results were examined to verify that

the frequency of non-detects was generally consistent in each month (Appendix C2).

e Parameters exceeding the normal range at the NF or MF areas were retained for further analysis.
Where a number of parameters were identified for a given parameter class (e.g., major ions,
nutrients, metals), a short list of “surrogate” parameters were identified to carry forward for
more detailed analysis using various plots. For example, with the exception of chloride, temporal
and spatial changes in the constituent ions that make up TDS are not discussed in detail given the
similar pattern of change observed among areas and between years. The intent of this step was

to streamline the analyses by minimizing repetition.

In addition to the more traditional scatterplots and boxplots used in previous reporting cycles, Piper
plots were incorporated into the spatial and temporal analysis in 2020 as a tool to investigate potential
changes in ion composition in Meliadine Lake before and after effluent discharge from CP1 began in
2018. Piper plots are trilinear plots that depict the relative percentage (in milliequivalents) of major
cations (Na, Mg, Ca) and anions (Cl, SO, HCOs3) present in a water sample (Piper 1944). They are used
primarily to visualize similarities or differences among water samples based on their ionic composition
and are particularly useful for distinguishing among water sources. While the specifics can be modified,
the general approach involves looking at the percent composition of 3 cation and 3 anion groups. The
cation groups used for Meliadine Lake were calcium, magnesium and sodium + potassium; the anion
groups are sulfate, chloride and carbonate (COs) + bicarbonate (HCOs). The relative percentages of each
cation and anion group are shown on separate trilinear plots, and then projected onto a combination

plot.

The figure to the right shows how the
proportions of the cations and anions in the
trilinear plots on the bottom left and right,
respectively, are used to characterize the
ionic composition of the water sample. In
the Piper plot example below, calcium
(38%) and magnesium (27%) are the
dominant cations in the water sample,
while sulphate SO, (59%), is the dominant
anion. Samples with similar ionic signatures
will cluster more closely together on the

plots.
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5.3 2020 Water Quality Results

The 2020 water quality data are discussed in the following sections:
e In-situ Water Quality — Limnology plots
e Water chemistry compared to normal ranges, guidelines (i.e., AEMP benchmarks)
e Spatial and temporal assessments

Conclusions derived from each of these sets of analyses were factored into the Low Action Level

assessment (Section 5.4).

Figures and tables specific to the data evaluation are included in Section 5.6 and Section 5.7,

respectively.

Supplemental boxplots and point plots showing the concentration of key water quality parameters are

provided in Appendix C.

53.1 In-situ Water Quality

Field measured water quality parameters provide important “real-time” information on potential
changes water quality and are an important tool for assessing water quality in Meliadine Lake.
Limnology profiles were taken concurrently with water sampling at the NF, MF, and reference areas in
2020.

Expanded in-situ monitoring in the NF area was conducted as part of the WQ-MOP from June through
September. Through-ice sampling was completed once in June, coinciding with the start of discharge
from CP1 to Meliadine Lake. When the ice came off the lake in July, profiles were taken at the NF mixing
zone stations on an approximately weekly basis. The MF and reference area stations were sampled on a
monthly basis. Lastly, remote continuous monitoring of temperature and specific conductivity was
conducted from early June to early October at the NF stations located at the edge of the mixing zone. At
each station, the probe was positioned 2 m above the sediment and set to record values every hour. The
continuous remote monitoring data are discussed in detail in Appendix B of the WQ-MOP

(Golder 2020a).

Figure 5-2 shows the average dissolved oxygen (DO), temperature, and pH readings for each area in the
ice-covered (March and June) and open water (July, August, and September) sampling events. Figure 5-3
shows the average specific conductivity for the replicate profiles taken in each area, for each sampling
even. A more detailed look at the spatial and temporal patterns in specific conductivity profiles are
shown for the NF area MEL-01 in Figure 5-4.
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Temperature

Water temperatures in March and June were near 0°C below the ice, increasing to approximately 2.5°C
near the bottom of the lake. Variability in water temperature among NF and MF areas was low during
the ice-covered season. Water temperatures increase rapidly in Meliadine Lake during the month of July
when the ice comes off the lake. By the 3™ week of July when sampling was completed in 2020, water
temperatures were between 11°C and 14°C. By mid-August, the water temperature at the NF had
peaked at 16°C at the NF area and between 12°C and 14°C at the reference areas. The maximum
temperature recorded at the remote continuous monitoring stations at the edge of the mixing zone was
16.5°C (Golder 2020a). In early September, water temperatures had decreased to between 8°C and
10°C.

Dissolved Oxygen

Dissolved oxygen (DO) exceeded 16 mg/L at most stations and depth intervals in March. Reliable
dissolved oxygen measurements are often difficult to obtain during winter sampling events as multi-
probe meters are not designed to function in sub-zero temperatures. Winter dissolved oxygen readings
have periodically been flagged for reliability (Golder 2018), and the 2020 results were similarly flagged.
At standard temperature and atmospheric pressure (0°C and 1 Atm or 760 mmHg), the theoretical limit

of DO in freshwater is approximately 14 mg/L.

During the open water period, the lake was well-oxygenated (~10 to 12 mg/L) with DO concentrations
relatively uniform both vertically in the water column and horizontally among the five monitoring areas
(Figure 5-2).

pH

pH, much like DO, can be difficult to measure accurately in the winter. For the winter sampling events in
2020, pH was generally more variable and lower than compared to the open water sampling events.
Most of the pH readings from March and June fell between 6.75 and 7.5, which is consistent with recent
monitoring and in the range of values recorded in Meliadine Lake prior to the onset of effluent
discharge. In 2017, for example, pH measured under-ice in January and February was between 7 and 8
for most profiles taken at MEL-01 and MEL-02, with the occasional depth reading measuring in the range
of 6.5 and 7 (Golder 2018). Throughout the open water period, pH was consistently on the slightly basic
side of circumneutral at approximately 7.5 with no evidence of vertical stratification within areas or

spatial differences among the NF, MF, and reference areas.

Specific Conductivity

Conductivity is a measure of the electrical conductivity in water, and as the amount of salt (ionic

parameters) increases, conductivity also rises. As a monitoring tool, in-situ conductivity readings are an
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effective way of assessing changes in water quality related to mining effluent. Throughout this section,
NF monitoring stations MEL-01-01, MEL-01-07, and MEL-01-10 are referred to as the “mixing zone
stations” based on their location at the edge of the 100 m mixing zone. These three stations were also
monitored under the WQ-MOP, and together with monitoring done at the AEMP stations MEL-01-06,
MEL-01-08, and MEL-01-09, provide a spatial context to evaluate changes in conductivity stepping out

from the diffuser.

The following conclusions regarding water quality in Meliadine Lake in 2020 integrate findings presented
in the WQ-MOP report (Golder 2020a), supplemented with additional monitoring conducted specifically
under the AEMP.

Pre-Discharge Period (March) — In March when no discharge occurred, specific conductivity at the NF
and MF areas measured between 100 pS/cm and 130 pS/cm (black line on Figure 5-3). The effect of
cryo-concentration was evident in the March and June profile results at the MF and reference areas
(Figure 5-3).

Early Spring Monitoring — Conductivity increased in the NF coinciding with the start of discharge to
Meliadine Lake on June 5. Soon after discharge started, the plume was detected on June 7*" during the
first sampling event for the WQ-MOP. At the mixing zone stations MEL-01-01 and MEL-01-07,
conductive increased from less than 120 uS/cm at the surface to approximately 200 uS/cm near the
bottom of the lake (Figure 5-4). The June event was conducted through the ice when conditions are less
conducive to effluent mixing, and the noticeable increase and vertical stratification of specific
conductivity at MEL-01-01 and MEL-01-07 is consistent with more stagnant conditions under ice.

Evidence of stratification persisted at the mixing zone stations into early July when ice was receding.

Transition to Open Water (end of July) — Ice came off the NF area around July 22™. In July and August,
conductivity in the NF areas was largely well mixed, with no obvious pattern of vertically stratification or
horizontally among the stations. For the majority of the samples collected during July and August,
specific conductivity measurements fell within a relatively narrow range between 100 pS/cm to 125
pS/cm. Generally lower conductivity in August is directly related to less water discharged from CP1. For
most of August, daily discharge was below 3,000 m3, as less precipitation fell during the peak of summer

and some of the surface contact water in CP1 was pumped to the process plant.

Late Season Monitoring (Sept 1 — Oct 4) — Limnology profiles taken in September (pink and purple
shaded lines in Figure 5-4) showed more evidence of vertical stratification, coinciding with the increase
in effluent discharge from CP1 beginning on September 12", The spatial extent of vertical stratification
evident in the profiles taken on September 13 extends from the diffuser to the three stations at the
edge of the mixing zone. The MEL-01 stations located approximately 250 m from the diffuser were not
sampled on the same day, but two days prior, on September 11*", the conductivity measurements were

uniform top to bottom in the water column at just under 110 uS/cm. Approximately % the volume of
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water was discharged on September 11* (4,000 m®) compared to two days later on September 13t
(8,300 m3). These findings broadly agree with the results of the plume delineation surveys in July and
August that showed the plume was detectable at concentrations greater than 1% at 100 m from the
diffuser during periods of high discharge (July plume survey [Figure 4-2]), but during periods of reduced
flow from CP1 to Meliadine Lake, the effluent is thoroughly mixed within 100 m of the diffuser (August

plume delineation survey [Figure 4-3]).

Lake-Wide Conductivity — Seasonal variability was evident in conductivity readings at the MF and
reference areas. Based on the data from the NF areas, combined with the plume delineation surveys
conducted in July and August, the spatial extent of changes in conductivity attributed to effluent

discharge are confined to a relatively small area within 250 m of the point of discharge.

5.3.2 Snow Pack Chemistry Results (February and April 2020)

Snow pack monitoring was completed at five areas around the site on February 24" and April 20", 2020.
Results of the survey are presented in Appendix G. Two of the locations, DF-5, located south of the
exploration camp, and DF-7, northwest of the site, are upgradient from Meliadine Lake and represent
the most suitable monitoring areas for assessing off-site migration of dust (Figure 1-2). The snow pack
monitoring program provides high-level information about off-site dust migration during the winter
months, but drawing any conclusions between detectable concentrations in snow and potential changes
in water quality would require a more detailed estimate of loadings that is beyond the intent of this

monitoring program.

Around half of the parameters measured in the snow samples from DF-5 and DF-7 were less than the
analytical DLs. The reported DLs in 2020 were considerably lower than in 2019, which limited the
comparison of snow chemistry data between the two years. Of the parameters that were detected in
February 2020, most were less than 5-times the analytical DL except for, aluminum, arsenic, barium,
cadmium, copper, iron, lead and manganese. At concentrations close to the DL, the analytical precision
is reduced. In April, around half the parameters detected were greater than 5-times the DL including
molybdenum, nickel, silver, thallium, uranium and zinc in addition to the parameters detected at
concentrations higher than 5 times the DL in February. There were no far-field or reference areas
sampled. The farthest location, DF-6, is located west of the site between Lake B7 and Lake D7; chemistry
data from this station was consistent with stations DF-5 and DF-7 monitoring locations, both in terms of
the parameters detected and the magnitude of concentrations compared to DLs. The prevalence of
parameters that were detected at concentrations greater than 5 times the DLs in snow samples at the
four monitoring stations suggests off-site dust migration to the tundra may be occurring during the
winter months. However, the relative contribution from dust in snow melt during freshet is likely
negligible compared to water quality changes associated with the discharge of treated effluent in early

spring/summer.

A AZIMUTH 60



2020 AEMP March 2021

533 Current Water Quality Compared to Guidelines

Water quality results from the winter and open water sampling events were screened against water
quality guidelines and site-specific water quality objectives (SSWQOs). The screening summary for the
March sampling event are provided in Table 5-4 (MEL-01) and Table 5-5 (MEL-02). The screening
summary for the open water samples collected from MEL-01, MEL-02, and Reference Areas are provided
in Table 5-6 to Table 5-11.

One water quality exceedance was recorded at the NF area for total copper in March. The single copper
exceedance (2.21 pg/L) marginally exceeded the CCME water quality guideline of 2 pg/L. On average,
copper concentrations were 1.34 pg/L at the NF area for that event; total copper concentrations
averaged 0.85 mg/L across the open water season and no other exceedances of aquatic life or health-
based drinking water guidelines were documented in the NF and MF areas during that period

(Table 5-6).

Drinking water for the camp is sourced from Meliadine Lake in the narrows between MEL-01 and MEL-
02. The intake (station MEL-11) lies in the direct path of flow for water exiting the east basin (Figure
5-1). Routine testing is done on camp water sourced from Meliadine Lake to ensure a safe drinking
water supply for people on site. Since construction of the main camp, there have been no instances of
water exceeding health-based standards for safe consumption. Data from this station are reported in

the Annual Report.

534 Normal Range Assessment

Results of the normal range screening assessment comparing the median water chemistry
concentrations for the open-water sampling events® at the NF and MF are presented in Table 5-12. In
total, there were twenty-two (22) parameters that exceeded the upper limit of baseline/reference
conditions at MEL-01 based on the median concentration from the AEMP water sampling events in July,
August, and September. As expected, the list of parameters that exceeded the normal range of

) 24

baseline/reference concentrations in 2020 included TDS (calculated) ** and constituent major ions (e.g.,

chloride, sodium, calcium, and sulphate). Total phosphorus and total organic carbon (TOC) also

2 Normal range concentrations are not calculated for samples collected in the winter because adequate reference and baseline data were not

available for the calculation.

24TDS results are provided as measured and calculated concentrations for the AEMP water quality samples. Calculated TDS, rather than
measured TDS, was selected for the normal range assessment to remain consistent with existing methods. Golder provided a detailed review of
calculated vs measured TDS results in a Technical Memorandum for the Snap Lake Project (Golder 2013b). From their review, they noted that
“measured TDS is subject to laboratory interferences that can reduce the accuracy of the measurement. Calculated TDS assumes the analytes
exist in the sample in the forms analyzed, so are not influenced by any changes that may occur when taken out of solution. Using this method is

likely more accurate given the practical limitations in handling and measuring TDS.”
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exceeded the normal range in 2020, as did the following metals: arsenic, barium, boron, cobalt, iron,
lithium, manganese, nickel, strontium, and uranium. Reactive silica, which wasn’t measured in 2019,

exceeded the normal range in 2020 and in 2018.

Most of the parameters that were above their respective normal ranges in the NF area exceeded by at
least 10%. In 2020, the median concentrations of chloride and sodium were 60% and 47% above
baseline/reference concentrations, respectively. The median concentration of chloride in the NF area in
2020 was 17.8 mg/L, compared to the normal range of 9.6 mg/L. Given the predominance of chloride
and sodium in the effluent, this observation is not surprising. Other parameters that have increased
relative to baseline conditions included arsenic, cobalt, lithium, manganese, nickel, and strontium.
Relative to baseline/reference conditions in the lake, the median annual concentration of these metals

has at least doubled (>50% increase).

Farther downstream, at the MF area, there were fewer parameters that exceeded their respective
normal ranges in 2020, and those that did exceed were more often within 10% of the upper limit of
baseline/reference conditions (Table 5-12). Chloride and sodium, as well as magnesium and sulphate
and selected metals (e.g., arsenic) increased at the MF area relative to baseline/reference conditions in

Meliadine Lake, but the magnitude of increase was consistently lower than that observed at the NF area.

Some metals such arsenic, cobalt, iron, and strontium have exceeded the normal range of
baseline/reference concentrations since the normal range concept was first introduced in the AEMP.
Exceedance are expected to continue based on observations collected since 2015. In the case of metals
and nitrogen parameters, the normal range calculation is heavily weighted towards samples collected in
the west and south basins between 2016 and 2020%°, and because there are no baseline data from the
east basin in the normal range assessment, natural variability between basins is not accounted for in the
estimate of the normal range for metals and nitrogen parameters. Figure C2-28 shows the concentration
of arsenic in the NF area has increased very gradually dating back to the baseline phase in 2013, a
pattern that is also evident at the reference areas. Spatial and temporal patterns will be discussed in
more detail below, but the example of arsenic demonstrates that an exceedance of the normal range
does not necessarily imply the observed changes are related to the mine. For this reason, it’s important
to scrutinize normal range exceedances to determine if the exceedance represents an actual year-over-

year increase or simply a continuation of a long-term lake-wide trend.

25 Refer to Section Error! Reference source not found. for a discussion on reference data included in the normal range calculations. A screening
assessment completed as part of the 2018 AEMP concluded the 2013 baseline metals data from the east basin of Meliadine Lake were not

suitable for use in the normal range calculations (see Appendix 6B in Golder 2019 for the underlying rationale).
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5.35

Comparison to FEIS Predictions

Figure 5-11 illustrates the predicted concentration of TDS in the model domain for the 2014 FEIS and the

updated 2020 mixing model compared to observed TDS (calculated) concentrations in the east basin

(MEL-01) up to and including results from 2020. The following points stand out when looking at the

observed increase in calculated TDS compared to predicted changes in the FEIS and more recent 2020

model update:

The updated water quality model predicts TDS concentrations will increase more rapidly
compared to the original far-field mixing model for the east basin presented in the 2014 FEIS. By
2021, the Tetra Tech base case model predicts maximum TDS concentrations at the edge of the
mixing zone will increase from 89 mg/L in 2020 to 150 mg/L in 2021. Between 2021 and 2028
(the last year in the model), a more gradual further increase of 20 mg/L is predicted, for a

maximum concentration of 170 mg/L.

The 2014 FEIS predicted a more gradual increase in TDS from early through late operations, with
peak TDS of 176 mg/L occurring around 2030-31, before gradually decreasing as the mine
transitions from operations to closure. The timing of mine development in the 2014 FEIS is
slightly different than the current life of mine that is based solely on development of the

Tiriganiaq deposit.

During the early operations period (2018-2020), TDS concentrations at the MEL-01 stations have
tracked similar to the predicted increase in the 2014 FEIS when looking specifically at calculated
TDS (Figure 5-11). Measured TDS is slightly higher, but follows a similar overall pattern. The Tetra
Tech model predicted TDS concentrations of 83 mg/L at the edge of the mixing zone in 2020. The
observed results from 2020 are in broad agreement with this prediction. At 100 m from the
diffuser, measured TDS concentrations in the 2020 collected under the WQ-MOP were between
30 mg/L and 115 mg/L. These samples were taken from the water depth with the highest specific
conductivity, and are an accurate estimate of the worst-case TDS concentrations at 100 m from
the diffuser. The average measured TDS concentration at the edge of the mixing zone in 2020

was approximately 70 mg/L.

The 2014 FEIS predicted minor changes in water quality at the edge of the mixing zone and no residual

impacts from effluent discharge in Meliadine Lake outside the mixing zone (e.g., at the NF area)?. Minor

changes were defined as a measurable increase in a parameter that is outside the range of baseline

values (e.g., above the normal range) but within water quality guidelines for the protection of aquatic

life and drinking water quality. Information presented in the water quality screening assessment and the

26 See Section 7.4.7 (Residual Impact Summary) in the FEIS for more information (Volume 7; Agnico Eagle 2014)
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normal range assessment confirm that although water quality in the east basin has changed compared
to baseline conditions (> normal range), these changes are in line with the FEIS predictions and the
current concentrations of all parameters are well below water guidelines meant to protect aquatic life

and drinking water quality for human consumption.

5.3.6 Spatial and Temporal Trends

The following section provides an overview of spatial and temporal patterns of changes in water quality
for TDS (and constituent ions) as well as selected metals. Water quality data for key parameters within
Meliadine Lake were qualitatively examined for temporal patterns on condensed time series plots of
open-water conditions between 2015 and 2019 presented in Figure 5-5 through Figure 5-10. Plots for all
parameters in the winter and open-water sampling events are presented in Appendix C1 (boxplots) and
Appendix C2 (scatter plots) to illustrate general trends in parameter concentrations during open water
and ice cover conditions in Meliadine Lake. The detailed assessment of changes in nutrients are
discussed in the phytoplankton study (Section 6.4.2) as part of the broader discussion regarding nutrient

enrichment.

TDS and Major lons

Based on the characteristics of the effluent discharged to Meliadine Lake, total dissolved solids (either
calculated or measured), and chloride in particular, are among the parameters best suited to assess
changes in water quality between areas and across years. As shown in the table below, chloride
concentrations have increased over time (yearly % increase) at NF, MF, and reference areas, but the rate
of change has been higher in the NF area compared to the MF area and Reference Area 1, where open
water sampling has been conducted at the same frequency since 2016. The two years that saw the
largest yearly % increase, as well the biggest relative percent difference between areas, were 2018 and
2020, which match the expected pattern of change associated with discharge of water from CP1 to
Meliadine Lake. Of note, is that in 2019, when discharge from CP1 was curtailed, chloride concentrations
decreased in the NF area relative to 2018, suggesting the east basin is not only effective at assimilating
effluent, as suggested by Golder (2020a) and Tetra Tech (2020), but that changes in water quality are
reversible when less water is discharged from CP1. This is an important consideration as Agnico Eagle
looks to implement an adaptive management strategy involving the option of transporting water from

CP1 to Melvin Bay via the proposed waterline.
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Table 5-1. Percent Increase in Chloride Concentrations (mg/L) Between Areas and Years Since 2015

NF MF REF1 Relative Percent Difference in Chloride
MEL-01 MEL-02 MEL-03 Between Areas
Yearly % Yearly % Yearly %

Year Mean | Increase | Mean | Increase | Mean | Increase NF vs MF NF vs FF MF vs FF
2015 8.6 - 8.8 - - - -2% - -
2016 9.4 8% 8.4 -5% 7.8 - 11% 19% 8%
2017 10.6 13% 9.4 11% 8.2 6% 13% 25% 13%
2018 12.7 18% 9.4 0% 8.3 1% 30% 41% 12%
2019 11.9 -7% 10.9 15% 9.4 12% 9% 23% 14%
2020 17.8 40% 11.9 9% 9.4 -1% 40% 62% 24%

As shown in Figure 5-5, TDS concentrations have been trending higher in the east basin of Meliadine
Lake dating back to 2013 before the start of construction. The reference area data is sparse, but there is
some evidence of a subtle lake-wide changes in water quality going back to the baseline period in the
late 1990’s (Figures C2-6 [measured TDS]; Figure C2-16 [chloride]). The calculated TDS data set goes as
far back as 2008; (Figure C2-7), and in general there is compelling evidence when looking at calculated
TDS. Adding to the uncertainty regarding long-term temporal trends is the conclusion Golder arrived at
as part of the normal range screening assessment for the 2018 AEMP. In their analysis of the 2015 to
2017 water quality data, Golder concluded based on box and whisker plots that the 2015 to 2017 NF
water quality data differed from the pre-2015 dataset for several major ions, and suggested that some
aspects of water quality in the NF area were affected by pre-construction exploration activities?’. Prior
to dewatering of Lake H17 in late 2016, the only documented discharge to Meliadine Lake was gray
water and sewage from the exploration camp STP, neither of which seem like plausible sources to
influence TDS in the NF area over time (Figure 5-13). No other exploration activities that could have

contributed to changes in water quality at this spatial and temporal scale were identified.

To support the discussion regarding the spatial and temporal extent of mine-related vs natural changes
in TDS, Piper plots were constructed to illustrate the ionic composition of water samples from recent
monitoring in 2018 through 2020 compared to the baseline period. Piper plots provide a visual way of
assessing the ionic signature or “fingerprint” surface water in Meliadine Lake. During the baseline
period, water samples collected throughout Meliadine Lake were predominantly comprised of calcium
or sodium + potassium as the cations and bicarbonate and chloride as the anions (Figure 5-17). In
contrast, surface contact water has a distinct signature of high chloride and a mix of calcium and sodium
(Figure 5-18), owing to the fact that some of the waste on site is from underground where TDS

concentration in groundwater is naturally elevated. Therefore, a shift in the ionic composition of water

27 Refer to Appendix 6B in Golder (2019)
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from Meliadine Lake towards higher proportion of chloride, in particular, would suggest effluent is the

cause of the change (Golder 2020a).

Recent results for the reference areas from 2018 to 2020 (Figure 5-19) are consistent with the baseline
results (Figure 5-17), with bicarbonate/carbonate the dominant anions, suggesting that the subtle
trends in TDS observed at the reference areas are unrelated to effluent inputs to the lake. Results for
the NF area, MF area and edge of the mixing zone since 2018 (Figure 5-20) show higher chloride at the
NF area relative to the MF area. The important take home message here is that the increase in chloride

is subtle, meaning effluent is rapidly mixed with surface water a short distance from the diffuser.

Metals

Increases in TDS and constituent ions is consistent with the expected change in water quality caused by
effluent. However, the large volume of water discharged in June and July also had higher concentrations
of some metals. The combination of high discharge volumes and higher concentrations of certain
parameters in CP1, contributed to observed increases for several metals in the NF area in the July
sampling event, notably arsenic, cobalt, and manganese (among others). Of all the parameters that
showed increases in 2020, arsenic stands out, because of the large magnitude of the increase at the MF
area relative to concentrations observed in 2019. For context, prior to 2020, variable, yet increasing
concentrations of arsenic were evident at the NF area, while the MF and reference areas remained
relatively consistent in the range of 0.2 to 0.3 pg/L (Figure 5-7). In 2020, an increase was observed for
both total and dissolved arsenic at MEL-02, with concentrations in the July sampling event approaching
0.6 pg/L. What makes this result surprising is that concentrations at MEL-02 were of similar magnitude
to both MEL-01 and MEL-13 (above diffuser) (Figure 5-15 and Figure 5-16). This observation seems
inconsistent with effluent as the source, particularly given the measured plume dilution in the receiving
environment (Golder 2020a) and the effluent mixing model update by Tetra Tech (2020), which both
demonstrate rapid dilution of effluent within a relatively short distance of the diffuser. Finally, the

absolute concentrations are well below the AEMP Action Level of 7.5 pg/L.

5.4 Low Action Level Assessment — Meliadine Lake

Water quality data from the AEMP are assessed within a response framework that compares results
from the current monitoring year against Low Action Level criteria to determine if additional studies,
monitoring, or mitigation are required. Low Action levels, which were updated in 2018, provide an early
warning indicator (aka ‘trigger’) that changes in water quality have occurred before concentrations
increase to levels associated with effects to aquatic life or impaired drinking water quality for human
consumption. The conclusions of the Low Action Level assessment for effluent toxicity and water quality
are presented in the following sections. The Low Action Level assessment for nutrient enrichment in

Meliadine Lake is presented Section 6.5 of the phytoplankton study.
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54.1 End-of-Pipe Effluent Toxicity

The Low Action Level for end-of-pipe toxicity is classified as a persistent sublethal toxic effect observed
in the same test organism in three consecutive monthly samples collected from MEL-14 for compliance
purposes. Persistent sublethal effects due to effluent exposure were not observed in the toxicity tests
conducted on L. minor, H. azteca, D. magna, or Fathead Minnow in 2020. The frequency with which
toxicity testing was conducted in 2020 provides a high level of confidence in the conclusion that effluent
discharged to Meliadine Lake is non-toxic to aquatic plants, invertebrates, and fish. Furthermore, the
absence of persistent effects attributable to effluent demonstrates that the increase in the TDS limit

from 1,400 mg/L to 3,500 in 2020 is protective of aquatic life.

5.4.2 Water Quality for the Protection of Aquatic Life and Human Health

The Low Action Level for water quality and toxicological effects to aquatic life and impacts to human
health have 3 conditions (Table 2-3), all three of which must be exceeded to trigger a Low Action Level

exceedance:

e Water quality in the NF area is different from baseline (normal range assessment),
e At least one parameter exceeds 75% of the AEMP Benchmark, and
e Divergent trends between the NF and reference areas.

The harmonized list of AEMP Benchmarks for aquatic life and human health to a single AEMP
Benchmark for a water quality parameter reduced redundancy in reporting as compared to previous
years. Of the parameters with both aquatic life and drinking water quality guidelines, the aquatic life
guidelines were typically lower. This meant water quality deemed safe for aquatic life from a
toxicological perspective can also be considered safe for human drinking water use. The drinking water
guideline was adopted as the AEMP Benchmark for arsenic, antimony, iron, and manganese. In the case
of iron, the drinking water guideline is based on preserving taste (aesthetic objective) rather than
protecting against toxicological effects. Normally the aesthetic objective would not be factored into
decision-making, but given that members of the community have recently expressed concern about
activities at the mine changing the taste of the water, use of the aesthetic objective as the AEMP

Benchmark seems appropriate.

Figure 5-21 presents the median concentration in the NF, MF and pooled reference areas relative to the
normal range, AEMP Action Level, and AEMP Benchmark in a “dashboard”. The results of the normal
range and water quality screening assessment (as shown in Figure 5-21), as well as the temporal and
spatial trend assessment (Section 5.3.6), provide the supporting evidence used to answer the following

three questions.

Question 1: Has water quality in the NF area changed relative to baseline/reference conditions?
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e Response: Yes

e The normal range assessment flagged several major ions, TOC, and several metals as exceeding

the upper limit of the normal range in 2020.

Question 2: Is the concentration for a given parameter at Near-field area MEL-01 greater than 75% of
the AEMP benchmark?

e Response: No.

o No parameters exceeded the AEMP Action Level in 2020. For parameters without an AEMP
Benchmark, the second criterion is not applicable; for these parameters, the low action level

trigger is evaluated based on criteria in questions 1 (above) and 3 (below).

Question 3: s there evidence of a divergent trend over time in the concentrations of a given parameter

at the Near-field compared to the reference area?

e Response: Several parameters have increased in the NF area relative to baseline and reference
conditions. The pattern of the change in the NF area is consistent with changes related to
effluent discharge, as reflected by higher concentrations of TDS and constituent ions, nitrogen
parameters, and some metals linked to mining activities. Importantly, the pattern of the change
in concentration is consistent with what was predicted in the FEIS, namely that water quality in
the east basin would change relative to baseline conditions, but that water quality at the edge of
the mixing zone (100 m) would meet aquatic life guidelines, human health guidelines, or
SSWQOs.

5.5 Conclusions and Recommendations for 2021

The various approaches to evaluating water quality (e.g., normal range assessment, spatial/temporal
scatterplots) all point to changes in water quality in the east basin associated with effluent. The
magnitude of the change is broadly consistent with predictions in the FEIS, namely, that water quality
would change relative to baseline/reference conditions, but that water quality would continue to meet
guidelines for the protection of aquatic life and human drinking water quality at 100 m from the
diffuser. Based on the extensive monitoring program in 2020, the proposed increase in the MAC of TDS
in effluent from 1,400 mg/L to 3,500 mg/L appears protective of aquatic life and human drinking water
quality.

At this stage of the AEMP, there is no evidence of year-over-year changes in water quality that warrant
management actions or mitigation strategies beyond on-going monitoring as per the Water Licence and

MDMER requirements.
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The scope of the 2021 monitoring program includes biological monitoring for the health of the fish and
benthic invertebrate communities in Meliadine as per the 3-year monitoring cycle under the harmonized
EEM/AEMP.
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5.6 Figures — Meliadine Lake Water Quality

Figures specific to Meliadine Lake are presented below. Additional supporting water chemistry plots are

provided in Appendix C1 (boxplots) and Appendix C2 (scatterplots).
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Figure5-2  Dissolved Oxygen (DO, mg/L), pH, and Temperature from Limnology Profiles in
Meliadine Lake in 2020

Notes:  Each line represents the average of the five water quality profiles taken at each area per month under the AEMP. The
June (2020-6) sampling was done as part of the WQ-MOP. Results are shown here to provide an additional under-ice
monitoring event to assess spatial and season changes.
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Figure 5-3  Specific Conductivity (uS/cm) Throughout Meliadine Lake By Area and Date in 2020

Notes:  Each line represents the average of Sp. Cond readings taken in each area on a particular day. The Diffuser station refers to MEL-13, located on top of the diffuser. Approximately weekly profiles were taken as per the WQ-MOP at the edge of the mixing zone in MEL-01. Monthly

profiling was done at the mid-field (MEL-02) and reference areas (MEL-03, MEL-04, and MEL-05) under the AEMP.
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Figure 5-4  Specific Conductivity (uS/cm) in the Near-Field Area (MEL-01) By Station and Date in 2020

Notes:  Each line represents discrete sampling taken on each day at each station (1 complete profile). The Diffuser station refers to MEL-13, located on top of the diffuser. Approximately weekly profiles were taken as per the WQ-MOP at the edge of the mixing zone in MEL-01. Stations MEL-
01-01, MEL-01-07 and MEL-01-10 correspond to stations MEL-13-01, MEL-13-07, and MEL-13-10 in the WQ-MOP.
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Figure 5-5.

Meliadine Lake water quality (open water) — concentrations of TDS, hardness, and major ions (Ca, Mg, K, and Na) since 2013.

Notes:  The dates on the x-axis are “condensed” to show the results for samples collected during the open water sampling events (July through September) each year.
The green line corresponds to the upper 90t percentile concentration for samples collected during baseline and from the reference areas.
TDS = total dissolved solids; Hard = hardness; Ca, Mg, K, and Na = calcium, magnesium, potassium, sodium; Cl = chloride; SO4 = sulphate.
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Figure 5-6.

Meliadine Lake water quality (open-water) — pH, conductivity, and concentrations of selected nutrients since 2013.

Notes:  The dates on the x-axis are “condensed” to show the results for samples collected during the open water sampling events (July through September) each year.
The green line corresponds to the upper 90t percentile concentration for samples collected during baseline and from the reference areas.
field and lab conductivity (F and L); Alk.T = total alkalinity; NH3-N = ammonia (as N); NO3-N = nitrate (as N); TKN = total Kjeldahl nitrogen; T-P = total phosphorus.
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Figure 5-7. Meliadine Lake water quality (open-water) —concentrations of selected metals (total) since 2013.

Notes:  The dates on the x-axis are “condensed” to show the results for samples collected during the open water sampling events (July through September) each year. The
green line corresponds to the upper 90t percentile concentration for samples collected during baseline and from the reference areas.
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Figure 5-8. Meliadine Lake water quality (open-water) —concentrations of selected metals (total) since 2013.

Notes: The dates on the x-axis are “condensed” to show the results for samples collected during the open water sampling events (July through September) each year. The
green line corresponds to the upper 90t percentile concentration for samples collected during baseline and from the reference areas.
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Figure 5-9. Meliadine Lake water quality (open-water) — concentrations of selected metals (dissolved) since 2013.

Notes:  Concentrations for the dissolved (0.45 um filtered) fraction.
The dates on the x-axis are “condensed” to show the results for samples collected during the open water sampling events (July through September) each year.
Normal ranges are not calculated for the dissolved fraction of these metals (water quality guidelines specific to these parameters apply to the unfiltered fraction).
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Figure 5-10. Meliadine Lake water quality (open-water) — concentrations of selected metals (dissolved) since 2013.

Notes:  Concentrations for the dissolved (0.45 um filtered) fraction.
The dates on the x-axis are “condensed” to show the results for samples collected during the open water sampling events (July through September) each year.
Normal ranges were calculated for dissolved lead, manganese, and zinc because the aquatic life guidelines were derived for the dissolved fraction.
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Figure 5-11. Predicted Changes in Total Dissolved Solids (calculated; mg/L) in the East Basin of Meliadine Lake Compared to Observed Results

Notes:  The FEIS (2014) predictions (green line) were presented in Volume 7.4-A of Agnico Eagle (2014). The blue dashed line represents the updated model prediction for changes in TDS
from 2018 to 2020 (Tetra Tech 2020). The pink dots represent the observed TDS calculated data collected to date from the NF area as part of the AEMP.
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Figure 5-12. Predicted Changes in Chloride (mg/L) in the East Basin of Meliadine Lake Compared to Observed Results

Notes:  The FEIS (2014) predictions (green line) were presented in Volume 7.4-A of Agnico Eagle (2014). The blue dashed line represents the updated model prediction for changes in
chloride from 2018 to 2020 (Tetra Tech 2020). The pink dots represent the observed chloride data collected to date from the NF area as part of the AEMP.

Areas © MEL-01 Criteria AEMP Action Level ™= AEMP Benchmark = Normal Range

Meliadine Lake - Near Field

AEMP Benchmark
120
AEMP Action Level
FEIS (2014) predicted peak
o s0- (66 mg/L) for East Basin
o
é Tetra Tech (2020) predicted maximum
% concentration (41 mg/L)
'g for the East Basin
<
@)
40 - —
Normal Range
0-
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
© N~ o] D o -~ N ™ < w0 [(e} N~ 0 [« o - N ™ < [Te) [(e} N~ [se) [« o ~— N (a2} < 0 © N~ [ee] [} o ~
o o o o — - by - by - - - - - N N N N N N N N N N [se) [se] [se} [se} [se] [se} [se} [se} [se} [0 < <t
SR 8 8 R 8L RIE/L/LRRELER/IL/LELERLIELIILIRIELELEIE&RREEE&E I’ &R
Year
8 AZIMUTH

82



March 2021

2020 AEMP

Figure 5-13. Cumulative Measured and Modeled Loadings of TDS in the Current Life of Mine.
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Figure 5-14. Spatial and Temporal Changes in TDS and Constituent Major lons In Meliadine Lake
Since 2018
Notes:  Data are for the open water sampling events only, corresponding to when treated effluent was released to the lake.

Points are jittered slightly to avoid overplotting. The full suite of water quality analyses were not completed at the
MEL-13 diffuser station and the edge of the mixing zone samples each year.
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Figure 5-15. Spatial and Temporal Changes in Arsenic, Barium, Copper, and Manganese in Meliadine

Lake Since 2018

Notes:  Data are for the open water sampling events only, corresponding to when treated effluent was released to the lake.
Points are jittered slightly to avoid overplotting. The full suite of water quality analyses were not completed at the
MEL-13 diffuser station and the edge of the mixing zone samples each year.
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Figure 5-16. Concentrations of Total Dissolved Solids (measured and calculated) and Chloride at MEL-01 Stations Relative to the Distance
from the Diffuser Since 2018

Notes:  Open water sampling events only, corresponding to when treated effluent was released to the lake. Results for the diffuser sampling station “MEL-13" are shown at
0 m on the x-axis. Stations MEL-01-01, MEL-01-07, and MEL-01-10 are located at ~ 100 m from the diffuser.
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Figure 5-17. lonic Composition of Baseline Surface Water in Meliadine Lake

Notes:  The trilinear plot on the bottom left shows the relative proportion (%) of major cations in each sample. The plot on
the bottom right shows the relative proportion (%) of the major anions. The rhomb integrates the relative

contribution of the cations and anions for each sample in one panel. Baseline water is characterized as calcium
carbonate or sodium carbonate.

Baseline

Location ID MEL-01 MEL-04 MEL-05
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Figure 5-18. lonic Composition of Surface Contact Water (MEL-14)

Notes:  The trilinear plot on the bottom left shows the relative proportion (%) of major cations in each sample. The plot on
the bottom right shows the relative proportion (%) of the major anions. The rhomb integrates the relative

contribution of the cations and anions for each sample in one panel. Effluent discharged to Meliadine Lake is
predominantly sodium chloride.

Effluent

Location 1D MEL-14
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Figure 5-19. lonic Composition of Recent Reference Area Surface Water from Meliadine Lake

Notes:  The trilinear plot on the bottom left shows the relative proportion (%) of major cations in each sample. The plot on
the bottom right shows the relative proportion (%) of the major anions. The rhomb integrates the relative

contribution of the cations and anions for each sample in one panel. Recent reference area water samples are
characterized as predominantly calcium bicarbonate.

Recent REF
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Figure 5-20. lonic Composition of Recent Surface Water from MEL-01, MEL-02 and the Edge of the
Mixing Zone

Notes:  The trilinear plot on the bottom left shows the relative proportion (%) of major cations in each sample. The plot on

the bottom right shows the relative proportion (%) of the major anions. The rhomb integrates the relative

contribution of the cations and anions for each sample in one panel. Recent NF (MEL-01) and edge of mixing zone
water samples are characterized as calcium chloride and calcium bicarbonate.

Recent NF & Mixing

Group ® 2018 & 2019 M 2020 Location 1D MEL-01 MEL-02 MEL-13

Cl
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Figure 5-21. Water Quality in Meliadine Lake in 2020 Relative to the Normal Ranges, AEMP Action Levels and AEMP Benchmarks

Notes:  AEMP Action Level = 75% of the AEMP Benchmark. Refer to Table 2-2 for the AEMP Benchmarks for each parameter. The black dot represents the median concentration of the open water samples in 2020.
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5.7 Tables — Meliadine Lake Water Quality

Tables specific to Meliadine Lake are presented below. The 2019 water quality dataset for the Meliadine

Lake stations is provided in Appendix C3.
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Table 5-2. Summary of the Meliadine Lake sampling events in 2020.

Area Station ID UTM (zone 15V) March event July event August event September event
21-Mar 22-Jul 27-Jul 15-Aug 18-Aug 19-Aug 23-Aug 7-Sep 8-Sep 11-Sep
MEL-01-01 542690 6989132 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-01-06 542952 6988993 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
Near-field MEL-01-07 542873 6989218 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-01-08 543044 6989067 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-01-09 542555 6989188 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-02-01* 537491 6992999 LP, WQ LP, WQ, Phyto LP, WQ
MEL-02-02 537093 6992642 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-02-03 537497 6992332 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
Mid-field MEL-02-04* 537961 6992341 LP, WQ, LP, WQ, Phyto LP, WQ
MEL-02-05 537831 6992692 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-02-06 536922 6992853 LP, WQ
MEL-02-08 538342 6991952 LP, WQ
MEL-03-01 533321 6998540 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-03-02 533253 6998664 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
Reference Area 1 MEL-03-03 532954 6998860 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-03-04 533629 6998660 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-03-05 533997 6998265 LP, WQ LP, WQ LP, WQ, Phyto LP, WQ
MEL-04-01 525634 7000884 LP, WQ LP, WQ, Phyto
MEL-04-02 526151 7001525 LP, WQ LP, WQ, Phyto
Reference Area 2 MEL-04-03 525343 7001363 LP, WQ LP, WQ, Phyto
MEL-04-04 525401 7001085 LP, WQ LP, WQ, Phyto
MEL-04-05 525727 7001134 LP, WQ LP, WQ, Phyto
MEL-05-01 530922 6990859 LP, WQ LP, WQ, Phyto
MEL-05-02 530675 6990883 LP, WQ LP, WQ, Phyto
Reference Area 3 MEL-05-03 530737 6991365 LP, WQ LP, WQ, Phyto
MEL-05-04 530573 6991231 LP, WQ LP, WQ, Phyto
MEL-05-05 530241 6991156 LP, WQ LP, WQ, Phyto

Notes:

* Historical monitoring stations MEL-02-01 and MEL-02-04 in the mid-field area were inadvertently sampled in July, August, and September instead of MEL-02-06 and MEL-02-08.
Phyto = depth-integrated samples taken for phytoplankton taxonomy, nutrients, and chlorophyll-a

WQ = water samples for chemistry (conventional parameters, major ions and nutrients, organic carbon, metals)

Profile = limno profile for DO, temp, pH, and specific conductivity
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Table 5-3. Overview of Monitoring Completed for the WQ-MOP and Cross-Over with the AEMP in 2020
Monitoring for the Emergenc
Area AEMP Water Quality Monitoring Station ID L ERRE Y Amendinent (WQ—MOgP) Y
Easting Northing Water Quality Chronic Toxicity
MEL-01 - Near-field sampling areas MEL-01-01 = MEL-13-01 542690 6989132 ~ weekly Jun, Jul, Aug, Sep
Near-field - Sampled once during the winter, and monthly | MEL-01-06 542952 6988993
during the open water period when water is MEL-01-07 = MEL-13-07 542873 6989218 ~ weekly Jun, Jul, Aug, Sep
discharge (July, August and September) MEL-01-08 543044 6989067
MEL-01-09 542555 6989188
Edge of mixing zone station for WQ-MOP MEL-01-10 = MEL-13-10 * 542861 6989059 ~ weekly Jun, Jul, Aug, Sep
MEL-02 - Mid-field sampling stations MEL-02-01 * 537491 6992999
Mid-field - Sampled on the same frequency as the NF MEL-02-02 537093 6992642
area stations to determine the spatial extent of | MEL-02-03 537497 6992332
water quality changes related to effluent MEL-02-04 * 537961 6992341
discharge into Meliadine Lake MEL-02-05 537831 6992692 Jun, Jul, Aug, Sep
MEL-02-06 * 536922 6992853
MEL-02-08 * 538342 6991952
MEL-03 - Reference area located in the west basin of MEL-03-01 533321 6998540
Reference Area 1 Meliadine Lake MEL-03-02 533253 6998664 Jun, Jul, Aug, Sep
- Sampled monthly in July, August, and MEL-03-03 532954 6998860
September to track natural fluctuations in MEL-03-04 533629 6998660
water quality MEL-03-05 533997 6998265
MEL-04 - Reference area located in the northwest MEL-04-01 525634 7000884
Reference Area 2 basin of Meliadine Lake near the outlet to MEL-04-02 526151 7001525
Peter lake MEL-04-03 525343 7001363
- Sampled only in August MEL-04-04 525401 7001085
MEL-04-05 525727 7001134 Jun, Jul, Aug, Sep
MEL-05 - Reference area located in the southeast basin | MEL-05-01 530922 6990859
Reference Area 3 of Meliadine Lake near the outlet to the MEL-05-02 530675 6990883
Meliadine River MEL-05-03 530737 6991365
- Sampled only in August MEL-05-04 530573 6991231 Jun, Jul, Aug, Sep
MEL-05-05 530241 6991156

Notes:

[a] Station IDs for the NF area differed slightly for the AEMP (MEL-01) compared to the WQ-MOP (MEL-13).
Water quality under the WQ-MOP was conducted approximately weekly at the AEMP monitoring stations at the edge of the mixing zone.
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Table 5-4.

MEL-01 Water Quality Summary Statistics — March 2020 Sampling Event

Parameter

Units

Lowest Detection

Screening Criteria !

Near-Field Area (MEL-01)

Aquatic Life !

Health Canada

Summary Statistics [/ Winter Sampling

Screening Summary

Limit . Aesthetic SSwQo . ] ;
Chronic GCDWQ Bl N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSWQo
Field Measurements
Temperature C B - - 15 - 5 0 0 1.46 0.0536 1.43 1.41 1.53 - - - -
Sp. Conductivity (field) uS/cm - - - - - 5 0 0 120 1.47 120 117 121 - - - -
pH (field) oH units B 6.5]9.0 - 7.0 105 - 5 0 0 7.18 0.154 7.22 6.93 7.35 0 - 1 -
DO (mg/L) mg/L - 6.5 - - - 5 0 0 18.3 0.422 18.2 17.8 18.8 0 - - -
DO (%) % - - - - - 5 0 0 132 2.9 131 128 135 - - - -
Conventional Parameters
Conductivity (lab) uS/cm 1 - - - - 5 0 0 118 1.92 118 116 121 - - - -
Hardness mg/L 0.2 - - - - 5 0 0 37.3 3.43 35.2 346 427 - - - -
pH (lab) pH units 0.1 6.51]9.0 - 7.0 10.5 - 5 0 0 7.3 0.0344 7.29 7.27 7.35 0 - 0 -
Total Dissolved Solids mg/L 13 - - 500 - 5 0 0 64.6 6.19 67 54 70 - - 0 -
Total Dissolved Solids (Calc) mg/L 1 - - 500 - 5 0 0 62 231 61.3 59.1 64.5 - - 0 -
Total Suspended Solids mg/L 1 - - - - 5 5 100 - - - - 1 - - - -
Turbidity (lab) NTU 0.1 - - - - 5 0 0 0.216 0.0581 0.19 0.16 0.31 - - - -
Major lons
Alkalinity, Bicarbonate mg/L 1.2 - - - - 5 0 0 32.8 0.439 32.8 32.1 33.2 - - - -
Alkalinity, Carbonate mg/L 0.6 - - - - 5 5 100 - - - - 0.6 - - - -
Alkalinity, Hydroxide mg/L 0.34 - - - - 5 5 100 - - - - 0.34 - - - -
Alkalinity, Total me/L 1 - - - - 5 0 0 26.8 0.358 26.9 26.3 27.2 - - - -
Bromide mg/L 0.1 - - - - - - - - - - - - - - -
Calcium (D) mg/L 0.01 - - - - 5 0 0 11.8 13 11 10.7 13.8 - - - -
Calcium (T) mg/L 0.01 - - - - 5 0 0 11.2 0.259 11.2 10.9 11.6 - - - -
Chloride mg/L 0.1 120 - 250 - 5 0 0 16.4 0.867 16.3 15.1 17.5 0 - 0 -
Fluoride meg/L 0.02 0.12 15 - 2.8 5 0 0 0.0322 0.00192 0.033 0.029 0.034 0 0 - 0
Magnesium (D) mg/L 0.004 - - - - 5 0 0 1.92 0.0487 1.91 1.87 1.99 - - - -
Magnesium (T) mg/L 0.004 - - - - 5 0 0 1.95 0.0205 1.95 1.92 1.97 - - - .
Potassium (D) mg/L 0.02 - - - - 5 0 0 1.35 0.0148 1.35 1.33 1.37 - - - -
Potassium (T) me/L 0.02 - - - - 5 0 0 1.39 0.0261 1.38 1.36 1.43 - - - -
Reactive Silica (S5i02) mg/L 0.01 - - - - 5 0 0 0.611 0.0141 0.616 0.595 0.624 - - - -
Sodium (D) mg/L 0.02 - - - - 5 0 0 7.82 0.184 7.86 7.56 8.06 - - - -
Sodium (T) mg/L 0.02 - - 200 - 5 0 0 7.96 0.147 7.99 7.71 8.07 - - 0 -
Sulphate mg/L 0.3 - - 500 - 5 0 0 6.3 0.283 6.34 5.87 6.63 - - 0 -
Nutrients
Ammonia (as N) mg/L 0.005 0.141 - - - 5 0 0 0.015 0.00246 0.0148 0.0123 0.019 0 - - -
Nitrate (as N) mg/L 0.005 2.9 10 - - 5 0 0 0.0563 0.0309 0.0455 0.0355 0.111 0 0 - -
Nitrate + Nitrite (as N) mg/L 0.0051 - - - - 5 0 0 0.0642 0.0277 0.0548 0.0386 0.111 - - - -
Nitrite (as N) mg/L 0.001 0.06 1 - - 5 1 20 0.00806 0.0068 0.007 0.001 0.0171 0 0 - -
Nitrogen mg/L 0.05 - - - - 5 0 0 0.318 0.0612 0.295 0.266 0.416 - - - -
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Parameter

Units

Lowest Detection

Screening Criteria 1°!

Near-Field Area (MEL-01)

Aquatic Life !

Health Canada

Summary Statistics [/ Winter Sampling

Screening Summary

Limit - SSWQO
. Aesthetic . . .
Chronic GCDWQ Bl N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO sswaQo
Orthophosphate (PO4-P) mg/L 0.001 - - - - 5 5 100 - - - - 0.001 - - - -
Total Diss Phosphorus mg/L 0.001 - - - - 5 0 0 0.00196 0.000391 0.002 0.0013 0.0023 - - - -
Total Dissolved Nitrogen mg/L 0.05 - - - - 5 0 0 0.2%96 0.0257 0.283 0.275 0.338 - - - -
Total Kjeldahl Nitrogen mg/L 0.05 - - - - 5 0 0 0.254 0.0377 0.257 0.214 0.305 - - - -
Total Kjeldahl Nitrogen (diss) mg/L 0.05 - - - - 5 0 0 0.232 0.00973 0.227 0.222 0.245 - - - -
Total Phosphorus mg/L 0.001 - - - - 5 0 0 0.00506 0.000385 0.0051 0.0045 0.0055 - - - -
Organic/Inorganic Carbon
Dissolved Organic Carbon mg/L 0.5 - - - - 5 0 0 4.53 0.176 4.43 4.4 4.81 - - - -
Total Organic Carbon mg/L 0.5 - - - - 0 0 4.49 0.0847 451 4.38 4.57 - - - -
Total Metals
Aluminum (T) ug/L 1 100 - - - 5 0 0 4.00 3.18 2.40 1.60 9.30 0 - - -
Antimony (T) ug/L 0.02 - 6 - - 5 4 80 - - 0.02 0.02 0.157 - 0 - -
Arsenic (T) ug/L 0.02 5 10 - 25 5 0 0 0.496 0.0294 0.486 0.473 0.547 0 0 - 0
Barium (T) ug/L 0.02 - 1000 - - 5 0 0 11.4 0.356 11.3 1.1 12 - 0 - -
Beryllium (T) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Bismuth (T) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Boron (T) ug/L 5 1500 5000 - - 5 0 0 6.92 0.13 6.9 6.8 7.1 0 0 - -
Cadmium (T) ug/L 0.005 0.0427 | 0.0604 5 - - 5 4 80 - - 0.005 0.005 0.009 0 0 - -
Chromium (T) ug/L 0.1 5 50 - - 5 4 80 - - 0.1 0.1 0.1 0 0 - -
Cobalt (T) ug/L 0.005 0.78 - - - 5 0 0 0.0172 0.000856 0.0175 0.0161 0.018 0 - - -
Copper (T) ug/L 0.05 2 2000 1000 - 5 0 0 1.34 0.493 1.1 1.04 2.21 1 0 0 -
Iron (T) ug/L 1 300 - 300 1060 5 0 0 14 12.7 8.6 7.5 36.7 0 - 0 0
Lead (T) ug/L 0.01 - 5 - - 5 3 60 - - 0.01 0.01 1.04 - 0 - -
Lithium (T) ug/L 0.5 - - - - 5 0 0 1.38 0.0245 1.38 1.34 1.4 - - - -
Manganese (T) ug/L 0.05 - 120 20 - 5 0 0 1.71 0.357 1.58 1.44 2.32 - 0 0 -
Mercury (T) ug/L 05 0.026 1 - - 5 2 40 0.000414 0.000151 5.00E-04 5.00E-04 0.00056 0 0 - -
Molybdenum (T) ug/L 0.05 73 - - - 5 0 0 3.7 5.22 0.791 0.116 12.2 0 - - -
Nickel (T) ug/L 0.05 25 - - - 5 0 0 0.913 0.0321 0.901 0.893 0.97 0 - - -
Selenium (T) ug/L 0.04 1 50 - - 5 1 20 0.0512 0.0192 0.057 0.04 0.068 0 0 - -
Silicon (T) ug/L 50 - - - - 5 0 0 269 12.5 268 258 289 - - - -
Silver (T) ug/L 0.005 0.25 - - - 5 5 100 - - - - 0.005 0 - - -
Strontium (T) ug/L 0.02 2500 7000 - - 5 0 0 66.9 0.672 67 66 67.8 0 0 - -
Sulfur (T) ug/L 500 - - - - 5 0 0 2090 55.9 2090 2040 2180 - - - -
Thallium (T) ug/L 0.005 0.8 - - - 5 5 100 - - - - 0.005 0 - - -
Tin (T) ug/L 0.02 - - - - 5 5 100 - - - - 0.02 - - - -
Titanium (T) ug/L 0.05 - - - - 5 3 60 - - 0.05 0.05 0.183 - - - -
Uranium (T) ug/L 0.001 15 20 - - 5 0 0 0.019 0.00132 0.0185 0.0178 0.0211 0 0 - -
Vanadium (T) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Zinc (T) ug/L 05 - - 5000 - 5 1 20 3.54 4.96 1.98 0.5 12.3 - - 0 -
Zirconium (T) ug/L 0.01 - - - - 5 0 0 0.0574 0.0916 0.021 0.012 0.221 - - - -
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Screening Criteria 1°! Near-Field Area (MEL-01)
Parameter Units Lowest Detection Aquatic Life ©! Health Canada Summary Statistics ! Winter Sampling Screening Summary
Limit . Aesthetic sswao . . .
Chronic GCDWQ Bl N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSWQo
Dissolved Metals
Aluminum (D) ug/L 1 - - - - 5 0 0 2.94 1.65 2.8 1.3 5 - - - -
Antimony (D) ug/L 0.02 - - - - 5 5 100 - - - - 0.02 - - - -
Arsenic (D) ug/L 0.02 - - - - 5 0 0 0.456 0.0113 0.457 0.44 0.471 - - - -
Barium (D) ug/L 0.02 - - - - 5 0 0 11 0.152 11 10.8 11.1 - - - -
Beryllium (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Bismuth (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Boron (D) ug/L 5 - - - - 5 0 0 6.98 0.0837 7 6.9 7.1 - - - -
Cadmium (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Chromium (D) ug/L 0.1 - - - - 5 5 100 - - - - 0.1 - - - -
Cobalt (D) ug/L 0.005 - - - - 5 0 0 0.0128 0.00231 0.0117 0.0111 0.0166 - - - -
Copper (D) ug/L 0.05 - - - - 5 0 0 1.11 0.0709 1.07 1.05 1.22 - - - -
Iron (D) ug/L 1 - - - - 5 0 0 6.08 1.59 5.6 4.8 8.6 . y - -
Lead (D) ug/L 0.01 3.31]6.32 - - - 5 3 60 - - 0.01 0.01 0.022 0 - - -
Lithium (D) ug/L 05 - - - - 5 0 0 1.35 0.0195 1.34 1.32 1.37 - - - ,
Manganese (D) ug/L 0.05 210 | 330 - - - 5 0 0 0.598 0.212 0.461 0.422 0.88 0 - - -
Mercury (D) ug/L 0.5 - - - - 5 4 80 - - 5.00E-04 5.00E-04 0.00076 - - - .
Molybdenum (D) ug/L 0.05 - - - - 5 0 0 0.106 0.00518 0.103 0.102 0.113 - - - -
Nickel (D) ug/L 0.05 - - - - 5 0 0 0.876 0.0367 0.867 0.835 0.935 - - . .
Selenium (D) ug/L 0.04 - - - - 5 1 20 0.0448 0.0153 0.051 0.04 0.06 - - - -
Silicon (D) ug/L 50 - - - - 5 0 0 258 8.44 258 245 268 . . - -
Silver (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.01 - - - -
Strontium (D) ug/L 0.02 2500 - - - 5 0 0 66.3 1.38 66.3 64.3 68.2 0 - - -
Sulfur (D) ug/L 500 - - - - 5 0 0 2150 82 2130 2060 2280 - - - -
Thallium (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Tin (D) ug/L 0.02 - - - - 5 5 100 - - - - 0.02 - - - -
Titanium (D) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Uranium (D) ug/L 0.001 - - - - 5 0 0 0.0191 0.00103 0.0193 0.018 0.0206 - - - -
Vanadium (D) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Zinc (D) ug/L 05 3.9110.6 - 5000 - 5 1 20 7.76 10.4 1.66 0.5 +24.1 0 - 0 -
Zirconium (D) ug/L 0.01 - - - - 5 0 0 0.023 0.0224 0.013 0.012 0.063 - - - -
Other
Cyanide (free) mg/L 0.001 - - - - 5 5 100 - - - - 0.001 - - - -
Cyanide (Total) mg/L 0.001 0.005 0.2 - - 5 5 100 - - - - 0.001 0 0 - -
Cyanide (WAD) mg/L 0.001 - - - - 5 5 100 - - - - 0.001 - - - -
Radium-226 Bq/I 0.005 - - - - 5 5 100 - - - - 0.0085 - - - -
Notes

[a] Refer to the main document for references to the various screening criteria.

[b] The range of acute and chronic guidelines are shown for parameters with site-specific water quality guidelines (e.g., cadmium, dissolved zinc, and dissolved manganese).
[c] Mean and SD were not calculated if >50% of the values were <MDL. 1/2 the MDL was used to calculate the mean and SD if >50% of the measurements were > MDL.
Maximum total and dissolved zinc results were considered outliers (1)
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Table 5-5. MEL-02 Water Quality Summary Statistics — March 2020 Sampling Event

Screening Criteria

Mid-Field Area (MEL-02)

Parameter Units Lowest Aquatic Life ! Health Canada Summary Statistics [/ Open Water Sampling Screening Summary
Detection Limit e SSWQO
Chronic GCDWQ ol N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSWQo
Field Measurements
Temperature C - - - 15 - 5 0 0 1.45 0.0559 1.46 1.39 1.51 - - 0 -
Sp. Conductivity (field) uS/cm - - - - - 5 0 0 110 2.89 112 106 113 - - - -
pH (field) pH units - 6.5]9.0 - 7.0 | 10.5 - 5 0 0 7.3 0.0728 7.27 7.22 7.41 0 - 0 -
DO (mg/L) me/L - 6.5 - - - 5 0 0 17.8 1.18 17.5 16.3 19.3 0 . . -
DO (%) % - - - - - 5 0 0 129 7.82 127 120 138 - - - -
Conventional Parameters
Conductivity (lab) uS/cm 1 - - - - 5 0 0 109 2,51 109 105 112 - - - -
Hardness mg/L 0.2 - - - - 5 0 0 32.8 0.606 33.1 31.8 33.3 - - - -
pH (lab) pH units 01 6.5]9.0 - 7.0 105 - 5 0 0 7.32 0.0344 7.33 7.29 7.37 0 - 0 -
Total Dissolved Solids mg/L 13 - - 500 - 5 0 0 60.4 4.93 59 55 68 - - 0 -
Total Dissolved Solids (Calc) mg/L 1 - - 500 - 5 0 0 56.9 1.86 56.9 53.9 59 - - 0 -
Total Suspended Solids mg/L 1 - - - - 5 4 80 - - 1 1 13 - - - -
Turbidity (lab) NTU 0.1 - - - - 5 1 20 0.156 0.068 0.18 0.1 0.22 - - - .
Major lons
Alkalinity, Bicarbonate mg/L 1.2 - - - - 5 0 0 31.6 0.585 31.8 30.6 321 - - - -
Alkalinity, Carbonate mg/L 0.6 - - - - 5 5 100 - - - - 0.6 - - - -
Alkalinity, Hydroxide mg/L 0.34 - - - - 5 5 100 - - - - 0.34 - - - -
Alkalinity, Total me/L 1 - - - - 5 0 0 25.9 0.477 26.1 25.1 26.3 - - - -
Bromide mg/L 0.1 - - - - - - - - - - - - - - - -
Calcium (D) me/L 0.01 - - - - 5 0 0 103 0.183 103 9.96 10.4 . . - -
Calcium (T) mg/L 0.01 - - - - 5 0 0 10.4 0.398 10.4 9.88 11 - - - -
Chloride mg/L 0.1 120 - 250 - 5 0 0 14.8 0.85 14.8 13.5 15.8 0 - 0 -
Fluoride ma/L 0.02 0.12 15 - 2.8 5 0 0 0.0324 0.00167 0.032 0.031 0.035 0 0 - 0
Magnesium (D) mg/L 0.004 - - - - 5 0 0 1.76 0.0531 1.76 1.68 1.82 - - - -
Magnesium (T) mg/L 0.004 - - - - 5 0 0 1.78 0.051 1.79 1.71 1.84 - - - -
Potassium (D) mg/L 0.02 - - - - 5 0 0 1.33 0.0297 1.33 1.29 1.37 - - - .
Potassium (T) mg/L 0.02 - - - - 5 0 0 1.33 0.0288 1.33 1.28 1.35 - . . -
Reactive Silica (S5i02) mg/L 0.01 - - - - 5 0 0 0.446 0.035 0.441 0.409 0.501 - - - -
Sodium (D) mg/L 0.02 - - - - 5 0 0 7.27 0.276 7.31 6.82 7.57 - - - -
Sodium (T) mg/L 0.02 - - 200 - 5 0 0 7.28 0.236 7.27 7.04 7.57 - - 0 -
Sulphate mg/L 03 - - 500 - 5 0 0 5.73 0.273 5.7 5.34 6.1 - - 0 -
Nutrients
Ammonia (as N) me/L 0.005 0.141 - - - 5 0 0 0.0183 0.0032 0.0168 0.0153 0.0234 0 - - -
Nitrate (as N) mg/L 0.005 2.9 10 - - 5 0 0 0.0255 0.00321 0.0259 0.0213 0.0296 0 0 - -
Nitrate + Nitrite (as N) mg/L 0.0051 - - - - 5 0 0 0.0319 0.00486 0.0318 0.0269 0.039 - - - -
Nitrite (as N) mg/L 0.001 0.06 1 - - 5 0 0 0.00636 0.00371 0.0055 0.0021 0.0117 0 0 - -
Nitrogen mg/L 0.05 - - - - 5 0 0 0.324 0.0815 0.307 0.25 0.457 - - - -

A AZIMUTH

98




2020 AEMP

March 2021

Screening Criteria !

Mid-Field Area (MEL-02)

Parameter Units S Aquatic Life ! Health Canada Summary Statistics ! Open Water Sampling Screening Summary
Detection Limit JE— SSWQO
Chronic GCDWQ olkiEie N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSWQO
Orthophosphate (PO4-P) mg/L 0.001 - - - - 5 5 100 - - - - 0.001 - - - -
Total Diss Phosphorus mg/L 0.001 - - - - 5 0 0 0.00206 0.000428 0.0018 0.0017 0.0027 - - - -
Total Dissolved Nitrogen mg/L 0.05 - - - - 5 0 0 0.293 0.0258 0.287 0.272 0.335 - - - -
Total Kjeldahl Nitrogen mg/L 0.05 - - - - 5 0 0 0.292 0.0812 0.268 0.224 0.425 - - - -
Total Kjeldahl Nitrogen (diss) mg/L 0.05 - - - - 5 0 0 0.261 0.0223 0.259 0.239 0.296 - - - -
Total Phosphorus mg/L 0.001 - - - - 5 0 0 0.00402 0.000444 0.0039 0.0034 0.0045 - - - -
Organic/Inorganic Carbon
Dissolved Organic Carbon mg/L 0.5 - - - - 5 0 0 4.05 0.103 4.07 3.88 4.13 - - - -
Total Organic Carbon mg/L 0.5 - - - - 0 0 4.01 0.0731 4.03 3.89 4.08 - - - -
Total Metals
Aluminum (T) ug/L 1 100 - - - 5 0 0 16 0.235 15 1.4 2 0 - - -
Antimony (T) ug/L 0.02 - 6 - - 5 5 100 - - - - 0.02 - 0 - -
Arsenic (T) ug/L 0.02 5 10 - 25 5 0 0 0.39 0.015 0.382 0.38 0.416 0 0 - 0
Barium (T) ug/L 0.02 - 1000 - - 5 0 0 10.9 0.313 11 10.4 11.2 - 0 - -
Beryllium (T) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Bismuth (T) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Boron (T) ug/L 5 1500 5000 - - 5 0 0 6.32 0.249 6.5 6 6.5 0 0 - -
Cadmium (T) ug/L 0.005 0.0427 | 0.0604 5 - - 5 5 100 - - - - 0.005 0 0 - -
Chromium (T) ug/L 0.1 5 50 - - 5 5 100 - - - - 0.1 0 0 - -
Cobalt (T) ug/L 0.005 0.78 - - - 5 0 0 0.0133 0.00237 0.0127 0.0103 0.0164 0 - - -
Copper (T) ug/L 0.05 2 2000 1000 - 5 0 0 1.06 0.0217 1.07 1.03 1.08 0 0 0 -
Iron (T) ug/L 1 300 - 300 1060 5 0 0 5.68 0.795 5.9 4.5 6.5 0 - 0 0
Lead (T) ug/L 0.01 - 5 - - 5 4 80 - - 0.01 0.01 0.011 - 0 - -
Lithium (T) ug/L 05 - - - - 5 0 0 1.22 0.0438 1.23 1.15 1.27 - - - .
Manganese (T) ug/L 0.05 - 120 20 - 5 0 0 135 0.214 1.24 1.17 1.7 - 0 0 -
Mercury (T) ug/L 0.5 0.026 1 - - 5 5 100 - - - - 5.00E-04 0 0 - -
Molybdenum (T) ug/L 0.05 73 - - - 5 0 0 2.55 3.38 0.132 0.114 7.09 0 - - -
Nickel (T) ug/L 0.05 25 - - - 5 0 0 0.756 0.0332 0.762 0.7 0.788 0 - - -
Selenium (T) ug/L 0.04 1 50 - - 5 0 0 0.0584 0.00799 0.063 0.047 0.065 0 0 - -
Silicon (T) ug/L 50 - - - - 5 0 0 195 211 202 169 215 - . - -
Silver (T) ug/L 0.005 0.25 - - - 5 5 100 - - - - 0.005 0 - - -
Strontium (T) ug/L 0.02 2500 7000 - - 5 0 0 60 2.67 59.6 56.7 63.4 0 0 - -
Sulfur (T) ug/L 500 - - - - 5 0 0 1910 99.3 1940 1760 2000 - - - -
Thallium (T) ug/L 0.005 0.8 - - - 5 5 100 - - - - 0.005 0 - - -
Tin (T) ug/L 0.02 - - - - 5 4 80 - - 0.02 0.02 0.135 y . . -
Titanium (T) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Uranium (T) ug/L 0.001 15 20 - - 5 0 0 0.0166 0.00213 0.016 0.0142 0.0193 0 0 - -
Vanadium (T) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Zinc (T) ug/L 05 - - 5000 - 5 0 0 1.34 1.06 0.99 0.63 3.22 - - 0 -
Zirconium (T) ug/L 0.01 - - - - 5 2 40 0.044 0.08 0.011 0.01 0.187 - - - -
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Screening Criteria !

Mid-Field Area (MEL-02)

Parameter Units Lowest Aquatic Life ! Health Canada Summary Statistics [/ Open Water Sampling Screening Summary
Detection Limit JE— SSWQO
Chronic GCDWQ olkiEie N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSWQo
Dissolved Metals
Aluminum (D) ug/L 1 - - - - 5 0 0 1.22 0.0837 1.2 1.1 1.3 - - - -
Antimony (D) ug/L 0.02 - - - - 5 5 100 - - - - 0.02 - - - -
Arsenic (D) ug/L 0.02 - - - - 5 0 0 0.363 0.0154 0.367 0.341 0.378 - - - -
Barium (D) ug/L 0.02 - - - - 5 0 0 10.8 0.444 10.8 10.1 11.3 - - - -
Beryllium (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Bismuth (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Boron (D) ug/L 5 - - - - 5 0 0 6.38 0.164 6.4 6.1 6.5 - - - -
Cadmium (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Chromium (D) ug/L 0.1 - - - - 5 5 100 - - - - 0.1 - - - -
Cobalt (D) ug/L 0.005 - - - - 5 0 0 0.0102 0.00179 0.0099 0.008 0.0127 - - - -
Copper (D) ug/L 0.05 - - - - 5 0 0 0.98 0.0298 0.975 0.956 1.03 - - - -
Iron (D) ug/L 1 - - - - 5 0 0 3.32 0.482 3.2 2.7 3.9 - - - -
Lead (D) ug/L 0.01 3.3116.32 - - - 5 5 100 - - - - 0.01 0 - - -
Lithium (D) ug/L 05 - - - - 5 0 0 1.18 0.0308 1.18 1.13 1.21 - - - -
Manganese (D) ug/L 0.05 210 | 330 - - - 5 0 0 0.391 0.0194 0.39 0.367 0.412 0 - - -
Mercury (D) ug/L 0.5 - - - - 5 4 80 - - 5.00E-04 5.00E-04 0.00055 - - - .
Molybdenum (D) ug/L 0.05 - - - - 5 0 0 0.108 0.0177 0.103 0.093 0.139 - - - -
Nickel (D) ug/L 0.05 - - - - 5 0 0 0.744 0.0328 0.765 0.7 0.769 - - - -
Selenium (D) ug/L 0.04 - - - - 5 3 60 - - 0.04 0.04 0.05 - - - -
Silicon (D) ug/L 50 - - - - 5 0 0 193 15.5 193 170 212 - - - -
Silver (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Strontium (D) ug/L 0.02 2500 - - - 5 0 0 61.7 2.73 62.2 58.2 64.8 0 - - -
Sulfur (D) ug/L 500 - - - - 5 0 0 2000 85 1980 1920 2130 - - - -
Thallium (D) ug/L 0.005 - - - - 5 5 100 - - - - 0.005 - - - -
Tin (D) ug/L 0.02 - - - - 5 5 100 - - - - 0.02 - - - -
Titanium (D) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Uranium (D) ug/L 0.001 - - - - 5 0 0 0.0163 0.000596 0.0164 0.0155 0.0169 - - - -
Vanadium (D) ug/L 0.05 - - - - 5 5 100 - - - - 0.05 - - - -
Zinc (D) ug/L 0.5 391 10.6 - 5000 - 5 0 0 3.14 2.89 2.17 1.07 8.13 0 - 0 -
Zirconium (D) ug/L 0.01 - - - - 5 3 60 - - 0.01 0.01 0.01 - - - -
Other
Cyanide (free) mg/L 0.001 - - - - 5 4 80 - - 0.001 0.001 0.0022 - - - -
Cyanide (Total) mg/L 0.001 0.005 0.2 - - 5 4 80 - - 0.001 0.001 0.0024 0 0 - -
Cyanide (WAD) mg/L 0.001 - - - - 5 4 80 - - 0.001 0.001 0.0021 - - - -
Radium-226 Bq/I 0.005 - - - - 5 4 80 - - 0.0077 0.0031 0.0092 - - - -
Notes

[a] Refer to the main document for references to the various screening criteria.
[b] The range of acute and chronic guidelines are shown for parameters with site-specific water quality guidelines (e.g., cadmium, dissolved zinc, and dissolved manganese).

[c] Mean and SD were not calculated if >50% of the values were <MDL. 1/2 the MDL was used to calculate the mean and SD if >50% of the measurements were > MDL.
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Table 5-6.

Near-Field Area (MEL-01) Water Quality Summary Statistics — 2020 Open Water Sampling Events (July, August, September)

Screening Criteria 2!

Near-Field Area (MEL-01)

Parameter Units Lowest Aquatic Life ! Health Canada AEMP AEMP Action Summary Statistics — Open Water Sampling [ Screening Summary
Detection Limit T sswqo | Benchmark Level [
Chronic GCbWQ Bl N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSwQo
Field Measurements
Temperature I . - - 15 - - - 15 0 0 12 2.86 12.2 8.5 15.4 - - - -
Sp. Conductivity (field) uS/cm - - - - - - - 15 0 0 11 >.46 109 106 126 - - - -
oH (field) pH units ) 6.519.0 - 7.0] 105 - 6.519.0 65190 | 15 0 0 7.52 0.0515 7.52 7.43 7.61 0 - 0 -
DO (mg/L) me/L } 6.5 - - - 6.5 - 15 0 0 11 0.534 11.3 10.2 11.5 0 - - -
DO (%) % ) - - - - - - 15 0 0 9.7 24.9 104 7.5 107 - - - -
Conventional Parameters
Conductivity (lab) uS/cm 1 - - - - - - 15 0 0 109 5.18 108 102 119 - - - -
Hardness mg/L 0.2 - - - - - - 15 0 0 295 1.24 29.7 27.8 313 - - - -
pH (lab) pH units 0.1 6.5]9.0 - 7.0 10.5 - 6.5]9.0 6.51]9.0 15 0 0 7.42 0.0419 7.43 7.34 7.46 0 - 0 -
Total Dissolved Solids mg/L 13 - - 500 - 500 375 15 0 0 70.6 10.8 68 53 89 - - 0 -
Total Dissolved Solids (Calc) mg/L 1 - - 500 - 500 375 15 0 0 55.3 1.11 55.2 54.1 57.7 - - 0 -
Total Suspended Solids mg/L 1 - - - - - - 15 12 80 - - 1 1 1.3 - - - -
Turbidity (lab) NTU 0.1 - - - - - - 15 0 0 0.486 0.107 0.46 0.29 0.67 - - - -
Major lons
Alkalinity, Bicarbonate mg/L 1.2 B - - - - - 15 0 0 23.8 2.02 25 20.7 25.7 - - - -
Alkalinity, Carbonate mg/L 0.6 - - - - - - 15 15 100 - - - - 0.6 - - - -
Alkalinity, Hydroxide mg/L 0.34 - - - - - - 15 15 100 - - - - 0.34 - - - -
Alkalinity, Total mg/L 1 - - - - - - 15 0 0 19.5 1.66 20.5 17 21.1 - - - -
Bromide mg/L 0.1 - - - - - - 15 15 100 - - - - 0.1 - - - -
Calcium (D) me/L 0.01 - - - - - - 15 0 0 8.98 0.388 9.04 8.46 9.56 - . - .
Calcium (T) mg/L 0.01 - - - - - - 15 0 0 8.79 0.338 8.82 8.2 9.39 - - - -
Chloride me/L 01 120 - 250 - 120 90 15 0 0 17.8 0.907 17.8 16.8 19.8 0 - 0 -
Fluoride me/L 0.02 0.12 15 - 2.8 2.8 2.1 15 0 0 0.0255 0.00188 0.024 0.024 0.028 0 0 - 0
Magnesium (D) mg/L 0.004 - - - - - - 15 0 0 1.72 0.0764 1.72 1.61 1.82 - - - .
Magnesium (T) mg/L 0.004 - - - - - - 15 0 0 1.74 0.0653 1.73 1.65 1.82 - - - -
Potassium (D) mg/L 0.02 - - - - - - 15 0 0 1.14 0.0515 1.12 1.08 1.23 - - - .
Potassium (T) mg/L 0.02 - - - - - - 15 0 0 1.16 0.0368 1.14 1.11 1.21 - - - -
Reactive Silica (5i02) mg/L 0.01 - - - - - - 15 0 0 0.333 0.0798 0.327 0.237 0.447 - - - -
Sodium (D) mg/L 0.02 - - - - - - 15 0 0 8 0.319 7.95 7.54 8.69 . . . .
Sodium (T) me/L 0.02 - - 200 - - - 15 0 0 8.17 0.724 7.82 7.48 9.55 - - 0 -
Sulphate me/L 03 - - 500 - - - 15 0 0 5.68 0.185 5.64 5.43 5.97 - - 0 -
Nutrients
Ammonia (as N) me/L 0.005 0.141 - - - 0.58 0.44 15 0 0 0.0187 0.00913 0.0145 0.0098 0.0389 0 - - -
Nitrate (as N) me/L 0.005 2.9 10 - - 2.9 2.18 15 5 33 0.055 0.0716 0.0109 0.005 0.173 0 0 - -
Nitrate + Nitrite (as N) mg/L 0.0051 - - - - - - 15 5 33 0.0556 0.0723 0.0109 0.0051 0.175 - - - -
Nitrite (as N) mg/L 0.001 0.06 1 - - 0.06 0.045 15 10 67 - - 0.001 0.001 0.0019 0 0 - -
Orthophosphate (PO4-P) mg/L 0.001 B B B B B B 15 15 100 - - - - 0.001 - - - -
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Screening Criteria !

Near-Field Area (MEL-01)

Parameter Units Lowest Aquatic Life Health Canada AEMP AEMP Action Summary Statistics — Open Water Sampling ! Screening Summary
Detection Limit ReEETE sswqo | Benchmark Level [
Chronic GCbWQ Bl N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSwQo
Total Diss Phosphorus mg/L 0.001 - - - - - - 15 1 7 0.00289 0.000931 0.0029 0.001 0.0046 - - - -
Total Dissolved Nitrogen mg/L 0.05 - - - - - - 15 0 0 0.281 0.0698 0.281 0.12 0.366 - - - -
Total Kjeldahl Nitrogen mg/L 0.05 - - - - - - 15 0 0 0.267 0.059 0.246 0.196 0.398 - - - -
Total Kjeldahl Nitrogen (diss) mg/L 0.05 - - - - - - 15 0 0 0.226 0.0675 0.219 0.105 0.359 - - - -
Total Phosphorus mg/L 0.001 - - - - - - 15 0 0 0.00785 0.00125 0.0077 0.006 0.01 - - . .
Organic/Inorganic Carbon
Dissolved Organic Carbon mg/L 0.5 - - - - - - 15 0 0 3.44 0.202 34 3.13 3.8 - - - -
Total Organic Carbon mg/L 0.5 - - - - - - 15 0 0 3.44 0.228 34 3.04 3.8 - - - -
Total Metals
Aluminum (T) ug/L 1 100 - - - 100 75 15 0 0 5.3 1.62 4.7 33 8.4 0 - - -
Antimony (T) ug/L 0.02 9 6 - - - 4.5 15 15 100 - - - - 0.02 - 0 - -
Arsenic (T) ug/L 0.02 5 10 - 25 10 7.5 15 0 0 0.523 0.0244 0.522 0.472 0.561 0 0 - 0
Barium (T) ug/L 0.02 - 1000 - - - 750 15 0 0 8.49 0.273 8.37 8.14 9.11 - 0 - -
Beryllium (T) ug/L 0.005 - - - - - - 15 14 93 - - 0.005 0.005 0.0061 - - - -
Bismuth (T) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Boron (T) ug/L 5 1500 5000 - - 1500 1125 15 0 0 7.6 0.657 7.5 6.7 9 0 0 - -
Cadmium (T) ug/L 0.005 0.043 | 0.060 5 - - 0.043 0.032 15 15 100 - - - - 0.005 0 0 - -
Chromium (T) ug/L 0.1 5 50 - - 5 3.75 15 15 100 - - - - 0.1 0 0 - -
Cobalt (T) ug/L 0.005 0.78 - - - 0.78 0.585 15 0 0 0.0302 0.00503 0.0315 0.0224 0.0402 0 - - -
Copper (T) ug/L 0.05 2 2000 1000 - 2 15 15 0 0 0.848 0.0383 0.852 0.8 0.93 0 0 0 -
Iron (T) ug/L 1 300 - 300 1060 300 225 15 0 0 25.9 2.69 24.6 22.9 29.9 0 - 0 0
Lead (T) ug/L 0.01 - 5 - - 331 2.48 15 9 60 - - 0.01 0.01 0.022 0 - -
Lithium (T) ug/L 05 - - - - - - 15 0 0 1.53 0.123 1.49 14 1.81 - . - B
Manganese (T) ug/L 0.05 - 120 - - 120 90 15 0 0 8.32 1.38 8.67 6.34 9.82 - 0 0 -
Mercury (T) ug/L 05 0.026 1 - - 0.026 0.020 15 8 53 - - 0.0005 | 0.0005 | 0.00076 0 0 - -
Molybdenum (T) ug/L 0.05 73 - - - 73 54.8 15 0 0 0.155 0.154 0.103 0.091 0.68 0 - - -
Nickel (T) ug/L 0.05 25 - - - 25 18.8 15 0 0 0.781 0.0578 0.776 0.701 0.888 0 - - -
Selenium (T) ug/L 0.04 1 50 - - 1 0.75 15 14 93 - - 0.04 0.04 0.055 0 0 - -
silicon (T) ug/L 50 - - - - - - 15 0 0 194 66.5 165 137 351 y . -
Silver (T) ug/L 0.005 0.25 - - - 0.25 0.188 15 15 100 - - - - 0.025 0 - - -
Strontium (T) ug/L 0.02 2500 7000 - - 2500 1875 15 0 0 67.1 7.97 65 58.5 82.1 0 0 - -
Sulfur (T) ug/L 500 - - - - - - 15 0 0 1900 111 1930 1670 2080 - - . ;
Thallium (T) ug/L 0.005 0.8 - - - 0.8 0.6 15 15 100 - - - - 0.005 0 - - -
Tin (T) ug/L 0.02 - - - - - - 15 15 100 - - - - 0.02 - - - -
Titanium (T) ug/L 0.05 - - - - - - 15 0 0 0.114 0.0384 0.098 0.058 0.189 - - . .
Uranium (T) ug/L 0.001 15 20 - - 15 11.25 15 0 0 0.0189 0.00135 0.0187 0.0175 0.0227 0 0 - -
vanadium (T) ug/L 0.05 120 - - - 120 90 15 14 93 - - 0.05 0.05 0.061 - - . -
Zinc (T) ug/L 0.5 - - 5000 - 3.91 2.93 15 5 33 0.755 0.597 0.64 0.5 2.47 - - 0 -
Zirconium (T) ug/L 0.01 - - - - - - 15 11 73 - - 0.01 0.01 0.013 - - - -
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Screening Criteria !

Near-Field Area (MEL-01)

Parameter Units Lowest Aquatic Life Health Canada AEMP AEMP Action Summary Statistics — Open Water Sampling ! Screening Summary
Detection Limit ReEETE sswqo | Benchmark Level [
Chronic GCbWQ Bl N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSwQo
Dissolved Metals
Aluminum (D) ug/L 1 - - - - - - 15 0 0 4.12 2.74 2.5 1.8 9 - - - -
Antimony (D) ug/L 0.02 - - - - - - 15 11 73 - - 0.02 0.02 0.023 - - - -
Arsenic (D) ug/L 0.02 - - - - - - 15 0 0 0.478 0.0169 0.483 0.439 0.5 - - - -
Barium (D) ug/L 0.02 - - - - - - 15 0 0 8.31 0.419 8.26 7.69 8.89 - - - -
Beryllium (D) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Bismuth (D) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Boron (D) ug/L 5 - - - - - - 15 0 0 7.67 0.793 7.7 6.8 9.6 - - - -
Cadmium (D) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Chromium (D) ug/L 0.1 - - - - - - 15 15 100 - - - - 0.1 - - - -
Cobalt (D) ug/L 0.005 - - - - - - 15 0 0 0.0224 0.0121 0.0148 0.0127 0.04 - - - -
Copper (D) ug/L 0.05 - - - - - - 15 0 0 0.827 0.0304 0.83 0.763 0.897 - - - -
Iron (D) ug/L 1 - - - - - - 15 0 0 17 14.2 7.9 5.8 37 - - - -
Lead (D) ug/L 0.01 3.3116.32 - - - 331 2.48 15 8 53 - - 0.01 0.01 0.025 0 - - -
Lithium (D) ug/L 05 - - - - - - 15 0 0 1.56 0.149 1.54 1.41 1.85 - - - .
Manganese (D) ug/L 0.05 210 | 330 - - - 210 158 15 0 0 3.69 4.32 1.07 0.309 9.82 0 - - -
Mercury (D) ug/L 0.5 B - - - - - 15 11 73 - - 0.0005 0.0005 0.00078 - - - -
Molybdenum (D) ug/L 0.05 - - - - - - 15 0 0 0.114 0.0112 0.112 0.095 0.135 - - - -
Nickel (D) ug/L 0.05 - - - - - - 15 0 0 0.747 0.0576 0.726 0.668 0.837 - - - -
Selenium (D) ug/L 0.04 - - - - - - 15 8 53 - - 0.04 0.04 0.056 - - - -
Silicon (D) ug/L 50 - - - - - - 15 0 0 204 118 156 125 533 - - . .
Silver (D) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - .
Strontium (D) ug/L 0.02 2500 - - - 2500 1875 15 0 0 64.6 4.6 64.4 58.9 75.9 0 - - -
Sulfur (D) ug/L 500 - - - - - - 15 0 0 1920 187 1870 1670 2310 - - - -
Thallium (D) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Tin (D) ug/L 0.02 - - - - - ) 15 15 100 - - - - 0.02 - - - -
Titanium (D) ug/L 0.05 - - - - - - 15 9 60 - - 0.05 0.05 0.151 - - - -
Uranium (D) ug/L 0.001 - - - - - - 15 0 0 0.0204 0.0025 0.0202 0.0172 0.025 - - - -
Vanadium (D) ug/L 0.05 - - - - - - 15 15 100 - - - - 0.05 - - - -
Zinc (D) ug/L 0.5 3.91 ] 10.6 - 5000 - 3.91 2.93 15 4 27 1.98 1.52 1.53 0.5 4.8 0 - 0 -
Zirconium (D) ug/L 0.01 - - - - - - 15 11 73 - - 0.01 0.01 0.014 - - - -
Other
Cyanide (free) mg/L 0.001 - - - - - - 15 15 100 - - - - 0.001 - - - -
Cyanide (Total) mg/L 0.001 0.005 0.2 - - 0.005 0.004 15 15 100 - - - - 0.001 0 0 - -
Cyanide (WAD) mg/L 0.001 - - - - - - 15 15 100 - - - - 0.001 - - - -
Radium-226 Bq/ 0.005 - - - - - - 15 13 87 - - 0.0089 0.005 0.03 - - - -
Notes

[a] Refer to the main document for references to the various screening criteria.

[b] The range of chronic guidelines are shown for parameters with site-specific water quality guidelines (e.g., cadmium, dissolved zinc, and dissolved manganese).
[c] AEMP Action Level = 75% of the AEMP Benchmark (lowest of the water quality guidelines for aquatic life and human health).
[d] Mean and SD were not calculated if >50% of the values were <MDL. 1/2 the MDL was used to calculate the mean and SD if >50% of the measurements were > MDL.
** There were not water quality exceedances of aquatic life, drinking water, or site-specific water quality objectives in the 2020 open water sampling events.
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Table 5-7.

Mid-Field Area (MEL-02) Water Quality Summary Statistics — 2020 Open Water Sampling Events (July, August, September)

Screening Criteria !

Mid-Field Area (MEL-02)

Parameter Units Lowest Aquatic Life ! Health Canada AEMP AEMP Action Summary Statistics - Open Water Sampling [ Screening Summary
Detection Limit Aesthetic sswqo | Benchmark Level [
Chronic GCDWQ st N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSwWQo
Field Measurements
Temperature c } - - 15 - - - 19 0 0 117 3.03 133 2.21 14.2 - - 0 -
Sp. Conductivity (field) uS/cm - - - - - - - 19 0 0 86.7 8.05 84.7 83.5 120 - - - -
oH (field) pH units ] 6.519.0 - 7.0] 105 - 6.5]9.0 65190 | 19 0 0 7.52 0.174 7.57 6.89 7.7 0 - 1 -
DO (mg/L) me/L ] 6.5 - - - 6.5 - 19 0 0 1 117 10.8 10.3 15.6 0 - - -
DO (%) % } - - - - - - 19 0 0 102 4.12 102 97.5 115 - - - -
Conventional Parameters
Conductivity (lab) uS/cm 1 - - - - - - 15 0 0 84.1 1.65 84.1 82.3 87.5 - - - -
Hardness mg/L 0.2 - - - - - - 15 0 0 243 0.511 24.2 236 25.2 - - - .
pH (lab) pH units 0.1 6.5]9.0 - 7.0 10.5 - 6.51]9.0 6.5]9.0 15 0 0 7.51 0.104 7.45 7.42 7.72 0 - 0 -
Total Dissolved Solids mg/L 13 - - 500 - 500 375 15 0 0 49.1 2.77 49 44 53 - - 0 -
Total Dissolved Solids (Calc) mg/L 1 - - 500 - 500 375 15 0 0 441 1.18 44.4 41.5 45.7 - - 0 -
Total Suspended Solids mg/L 1 - - - - - - 15 14 93 - - 1 1 2.2 - - - -
Turbidity (lab) NTU 0.1 - - - - - - 15 1 7 0.256 0.0799 0.26 0.1 0.37 - - - -
Major lons
Alkalinity, Bicarbonate mg/L 1.2 - - - - - - 15 0 0 24.7 1.86 25.3 19.9 27.3 - - - -
Alkalinity, Carbonate mg/L 0.6 B B B B B B 15 15 100 - - - - 0.6 - - - -
Alkalinity, Hydroxide mg/L 0.34 - - - - - - 15 15 100 - - - - 0.34 - - - -
Alkalinity, Total mg/L 1 - - - - - - 15 0 0 20.3 1.53 20.7 16.3 22.4 - - - -
Bromide mg/L 0.1 - - - - - - 15 15 100 - - - - 0.1 - - - -
Calcium (D) mg/L 0.01 - - - - - - 15 0 0 7.55 0.16 7.52 7.31 7.8 . . - -
Calcium (T) me/L 0.01 - - - - - - 15 0 0 7.44 0.124 7.44 7.17 7.63 - . - -
Chloride me/L 01 120 - 250 - 120 90 15 0 0 11.9 0.324 11.8 115 12.7 0 - 0 -
Fluoride me/L 0.02 0.12 15 - 2.8 2.8 2.1 15 0 0 0.0263 0.0011 0.026 0.025 0.028 0 0 - 0
Magnesium (D) mg/L 0.004 - - - - - - 15 0 0 1.32 0.0421 133 121 138 - - - -
Magnesium (T) mg/L 0.004 - - - - - - 15 0 0 134 0.0193 1.34 13 137 - - - -
Potassium (D) mg/L 0.02 - - - - - - 15 0 0 0.986 0.0255 0.987 0.903 1.02 - - - -
Potassium (T) mg/L 0.02 - - - - - - 15 0 0 1.01 0.0147 1.01 0.991 1.04 - - - .
Reactive Silica (Si02) mg/L 0.01 - - - - - - 15 0 0 0.293 0.0163 0.286 0.273 0.319 - - - -
Sodium (D) mg/L 0.02 - - - - - - 15 0 0 5.66 0.192 5.63 5.3 6.03 - - - -
Sodium (T) mg/L 0.02 - - 200 - - - 15 0 0 5.74 0.15 5.7 5.5 6.12 - - 0 -
Sulphate mg/L 0.3 - - 500 - - - 15 0 0 4.42 0.167 4.33 4.22 4.7 - - 0 -
Nutrients
Ammonia (as N) mg/L 0.005 0.141 - - - 0.58 0.44 15 2 13 0.0173 0.0181 0.0124 0.005 0.0682 0 - - -
Nitrate (as N) mg/L 0.005 2.9 10 - - 2.9 2.18 15 9 60 - - 0.005 0.005 0.0504 0 0 - -
Nitrate + Nitrite (as N) mg/L 0.0051 - - - - - - 15 9 60 - - 0.0051 0.0051 0.0504 - - - -
Nitrite (as N) mg/L 0.001 0.06 1 - - 0.06 0.045 15 15 100 - - - - 0.001 0 0 - -
Orthophosphate (PO4-P) mg/L 0.001 - - - - - - 15 15 100 - - - - 0.001 - . - -
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Screening Criteria !

Mid-Field Area (MEL-02)

Parameter Units Lowest Aquatic Life ! Health Canada AEMP AEMP Action Summary Statistics - Open Water Sampling [ Screening Summary
Detection Limit ReEETE sswqo | Benchmark Level []
Chronic GCDWQ Ol N N<MDL % <MDL Mean SD Median Min Max Chronic HH AO SSwWQo
Total Diss Phosphorus mg/L 0.001 - - - - - - 15 0 0 0.00183 0.000337 0.0018 0.0013 0.0024 - - - -
Total Dissolved Nitrogen mg/L 0.05 - - - - - - 15 0 0 0.248 0.0751 0.215 0.172 0.375 - - - -
Total Kjeldahl Nitrogen mg/L 0.05 - - - - - - 15 0 0 0.264 0.0673 0.244 0.176 0.424 - - - -
Total Kjeldahl Nitrogen (diss) mg/L 0.05 - - - - - - 15 0 0 0.241 0.0677 0.215 0.171 0.361 - - - -
Total Phosphorus mg/L 0.001 - - - - - - 15 0 0 0.00569 0.00241 0.005 0.0035 0.0137 - - - .
Organic/Inorganic Carbon
Dissolved Organic Carbon mg/L 0.5 - - - - - - 15 0 0 2.98 0.402 2.83 2.7 43 - - - -
Total Organic Carbon mg/L 0.5 - - - - - - 15 0 0 3.06 0.465 2.9 2.62 41 - - - -
Total Metals
Aluminum (T) ug/L 1 100 - - - 100 75 15 0 0 3.53 1.09 33 2.2 6.3 0 - - .
Antimony (T) ug/L 0.02 9 6 - - - 4.5 15 15 100 - - - - 0.02 - 0 - -
Arsenic (T) ug/L 0.02 5 10 - 25 10 7.5 15 0 0 0.471 0.0492 0.449 0.421 0.567 0 0 - 0
Barium (T) ug/L 0.02 - 1000 - - - 750 15 0 0 8.32 0.455 8.35 7.64 9.05 - 0 - -
Beryllium (T) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Bismuth (T) ug/L 0.005 - - - - - - 15 15 100 - - - - 0.005 - - - -
Boron (T) ug/L 5 1500 5000 - - 1500 1125 15 1 7 5.4 0.973 5.4 5 7 0 0 . -
Cadmium (T) ug/L 0.005 0.043 | 0.060 5 - - 0.043 0.032 15 14 93 - - 0.005 0.005 0.0071 0 0 - -
Chromium (T) ug/L 01 5 50 - - 5 3.75 15 13 87 - - 0.1 0.1 0.19 0 0 - .
Cobalt (T) ug/L 0.005 0.78 - - - 0.78 0.585 15 0 0 0.0177 0.00308 0.0167 0.0136 0.0233 0 - - -
Copper (T) ug/L 0.05 2 2000 1000 - 2 15 15 0 0 0.999 0.259 0.888 0.804 161 0 0 0 -
Iron (T) ug/L 1 300 - 300 1060 300 225 15 0 0 17.6 4.24 15.8 134 24.4 0 - 0 0
Lead (T) ug/L 0.01 - 5 - - 3.31 2.48 15 7 47 0.0241 0.0334 0.011 0.01 0.123 - 0 - -
Lithium (T) ug/L 0.5 - - - - - - 15 0 0 0.942 0.0455 0.93 0.88 1.01 . ; - -
Manganese () ug/L 0.05 - 120 - - 120 90 15 0 0 3.94 0.391 4.02 3.44 45 - 0 0 -
Mercury (T) ug/L 0.5 0.026 1 - - 0.026 0.020 15 7 47 0.000489 0.000344 0.00051 0.0005 0.00158 0 0 - -
Molybdenum (T) ug/L 0.05 73 - - - 73 54.8 15 0 0 0.47 1.31 0.094 0.072 5.19 0 - - -
Nickel (T) ug/L 0.05 25 - - - 25 18.8 15 0 0 0.618 0.0662 0.595 0.544 0.748 0 - - -
Selenium (T) ug/L 0.04 1 50 - - 1 0.75 15 7 47 0.0373 0.018 0.042 0.04 0.066 0 0 - -
silicon (T) ug/L 50 - - - - - - 15 0 0 146 12.2 146 122 166 - . . .
Silver (T) ug/L 0.005 0.25 - - - 0.25 0.188 15 15 100 - - - - 0.005 0 - - -
Strontium (T) ug/L 0.02 2500 7000 - - 2500 1875 15 0 0 43.5 1.66 43.5 41.1 46.6 0 0 - -
Sulfur (T) ug/L 500 - - - - - - 15 0 0 1480 108 1440 1380 1730 - - . .
Thallium (T) 