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MELIADINE GOLD PROJECT WATER MANAGEMENT PLAN

EXECUTIVE SUMMARY (ENGLISH)

Agnico Eagle Mines Limited (Agnico Eagle) is developing the Meliadine Gold Project (the Mine),
located approximately 25 kilometres (km) north of Rankin Inlet, and 80 km southwest of Chesterfield
Inlet in the Kivallig Region of Nunavut. The Mine Plan proposes open pit and underground mining
methods for the development of the Tiriganiaq gold deposit, with two open pits (Tiriganiaq Pit 1 and
Tiriganiaq Pit 2) and one Underground Mine.

The water management objectives are to minimize potential impacts to the quantity and quality of
surface water at the Mine. Water management structures (surface ponds, water retention
dikes/berms, water diversion channels and culverts) are in place and will be constructed as needed to
contain and manage the contact water from the areas affected by the Mine or mining activities. The
major water management infrastructure include: water containment ponds, water retention dikes,
berms, channels, a potable Water Treatment Plant (WTP), a Sewage Treatment Plant (STP), a Saline
Water Treatment Plant (SWTP), a Reverse Osmosis (RO) Plant, and an Effluent Water Treatment Plant
(EWTP).

During mine Construction and Operations, contact water originating from affected areas on surface
will be intercepted, diverted and collected within the various containment ponds. The collected water
at the Mine will be eventually pumped and stored in Containment Pond 1 (CP1), where the contact
water will be treated by the EWTP for removal of Total Suspended Solids (TSS) prior to discharge to
the outside environment or as make-up water by the Process Plant. Contact water from the
Underground Mine will be collected in underground storage stopes and sumps. Some water from
Underground will be reused for underground operations. In addition, due to high saline content, some
underground mine water will be stored for treatment at the SWTP in two saline ponds.

The long-term, post-closure water quality in the containment ponds and in the flooded open pit lakes
will meet Metal and Diamond Mining Effluent Regulations (MDMER) , Canadian Council of Ministers
of the Environment Water Quality Guidelines (CCME-WQG) for the protection of aquatic life and/or
the Site Specific Water Quality Objectives (SSWQQ'’s) developed for the Mine.

During mine closure, the water management infrastructure on site will remain in place until mine
closure activities are completed and monitoring demonstrates that the water quality is acceptable for
environmental discharge without treatment.
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SECTION 1 e INTRODUCTION

Agnico Eagle Mines Ltd. (Agnico Eagle) is developing the Meliadine Gold Project (the Mine) located
approximately 25 kilometres (km) north of Rankin Inlet (Figure 1.1), Nunavut, and 80 km southwest
of Chesterfield Inlet in the Kivallig Region of Nunavut. The Mine is subject to the terms and conditions
of both the Project Certificate issued by the Nunavut Impact Review Board (NIRB) in accordance with
the Nunavut Land Claims Agreement Article 12.5.12 on February 26, 2015 and Type A Water Licence
No. 2AM-MEL1631 (the Licence), issued by the Nunavut Water Board (NWB) on April 1, 2016 (NWB,
2016). This report presents an updated version of the Water Management Plan (WMP). The purpose
of this update is to fulfill both the annual review requirement (NWB) and the required submission of
the Plan 90 days prior to transition from the Mine Construction Phase to the Mine Operations phase
(NWB). The principle updates to various sections include:

e Water Management Systems on Site (Section 3);
e (CP3 and CP4 Design Criteria (Table 3);
e Contaminated Snow Cell specifications (Section 3.4);
e Specifications and expectations of a second Saline Pond (Section 3.5);
e Updates to water treatment practices on site (Section 3.9) including:
o The application for discharge to sea as a management practice (Section 4.1.2);
o Salt Water Treatment Plant operation specifications and performance expectations
(Section 3.9.3);
o EWTP operation strategies (Section 3.9.4);
e Details on water management structure inspections and thermal monitoring (Section 3.6 and
Section 3.11);
e Updates to Water Management Strategies (Section 4) including:
o Groundwater management and 2018 inflows (Section 4);
e Updates to the Water Balance forecast (Section 5); and
e Updates to the Water Quality forecast and 2018 results (Section 7).
e Updates to the 2019 Groundwater Management Plan (Appendix A).
e Updates to the 2019 Freshest Action Plan (Appendix B).
e Updates to the Site Water Movement Schematic (Appendix C).
e The addition of the 2019 Sediment and Erosion Plan (Appendix D).
e The addition of the SWTP Design Report (Appendix E).
e The addition of the Water Quality and Flow Monitoring Management Plan (Appendix F).
e The addition of the Water Management Structure Inspection Template (Appendix G).

1.1 Water Management Objectives

The water management objectives are to minimize potential impacts to the quantity and quality of

surface water at the Mine and surrounding waterbodies. The purpose of the WMP is to provide
10
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information to applicable mine departments (Environment, Engineering, Mine, Energy and
Infrastructure, etc.) for sound water management practices, proposed and existing infrastructure, the
water balance model, water quality predictions, and for the water quality monitoring plan for the
Mine.

Water management structures (culverts, sumps, pipelines, water diversion channels and water
retention dikes/berms) are utilized to contain and manage contact water from areas affected by
mining activities. Measures have been implemented for the Mine Construction and will be
implemented for Mine Operation phases.

1.2 Management and Execution of the Water Management Plan

Revisions of the WMP can be initiated by changes in the Mine Development Plan (Mine Plan),
operational performance, personnel or organizational structure, regulatory or social considerations,
and/ or design philosophy. The WMP will be reviewed annually by Agnico Eagle and updated as
necessary.

11
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SECTION 2 ¢« BACKGROUND

2.1 Site Conditions

The Mine is located in an area of poorly drained lowlands near the northwest coast of Hudson Bay.
The dominant terrain in the area consists of glacial landforms such as drumlins (glacial till), eskers
(gravel and sand), and many small lakes. The topography is gently rolling with a mean elevation of 65
metres above sea level (masl) and a maximum relief of 20 meters.

The local overburden consists of a thin layer of topsoil overlying silty gravelly sandy glacial till. Cobbles
and boulders are present throughout the region at various depths. Bedrock at the Mine site area
consists of a stratigraphic sequence of clastic sediments, oxide iron formation, siltstones, graphitic
argillite, and mafic volcanic flows (Snowden, 2008; Golder, 2009).

The climate is extreme in the area, with long cold winters and short cool summers, and mean air
temperatures of 12°C in July and -31°C in January. The mean annual air temperature at the Mine site
is approximately -10.4 °C (Golder, 2012a). Strong winds blow from the north and north-northwest
direction more than 30 percent of the time.

The mean annual precipitation in the area is approximately 412 mm and is typically equally split
between rainfall and snowfall.

211 Local Hydrology

The Mine is located within the Meliadine Lake watershed. Meliadine Lake has a water surface area of
approximately 107 square kilometres (km?), a maximum length of 31 km, features a highly convoluted
shoreline of 465 km, and has over 200 islands. Unlike most lakes, it has two outflows that drain into
Hudson Bay through two separate river systems. It has a drainage area of 560 km? upstream of its two
outflows. Most drainage occurs via the Meliadine River, which originates at the southwest end of the
lake. The Meliadine River flows for a total stream distance of 39 km. The Meliadine River flows
through a series of waterbodies, until it reaches Little Meliadine Lake and then continues into Hudson
Bay. A second, smaller outflow from the west basin of Meliadine Lake drains into Peter Lake, which
discharges into Hudson Bay through the Diana River system (a stream distance of 70 km). At its mouth,
the Diana River has a drainage area of 1,460 km?.

Watersheds in the Mine area are comprised of an extensive network of waterbodies, and
interconnecting streams. The hydrology of these watersheds is dominated by lake storage and
evaporation.

2.1.2 Ice and Winter Flows

Late-winter ice thicknesses on freshwater lakes in the Mine area range between 1.0 to 2.3 m with an
average thickness of 1.7 m. Ice covers usually appear by the end of October and are completely

12
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formed in early November. The spring ice melt (freshet) typically begins in mid-June and is complete
by early July (Golder, 2012b).

213 Spring Melt (freshet) and Freeze-up Conditions

With the exception of the main outlet of Meliadine Lake, which has been observed to flow
continuously throughout the year, outlets of waterbodies near the Mine typically start flowing late
May or early June, followed by freshet flows in mid-to-late-June. Flows steadily decrease in July and
low flows are ongoing from August to the end of October, prior to winter freeze.

2.14 Permafrost

The Mine is located in an area of continuous permafrost. The depth of permafrost is estimated to be
in the order of 360 to 495 m. The depth of the active layer ranges from about 1 m in areas with
shallow overburden, up to 3 m adjacent to the lakes. The typical permafrost ground temperatures at
the depths of zero annual amplitude (typically at the depth of below 15 m) are in the range of -5.0 to
-7.5 °Cin the areas away from lakes and streams. The geothermal gradient ranges from 0.012 to 0.02
°C/m (Golder, 2012b).

2.15 Local Hydrogeology

Groundwater characteristics at areas of continuous permafrost that are generally present in the Mine
area include the following flow regimes:

« Ashallow flow regime located in an active layer (seasonally thawed) near the ground surface
and above permafrost; and,
e Adeep groundwater flow regime beneath the base of the permafrost.

From late spring to early autumn, when temperatures are above 0 °C, the shallow active layer
thaws. Within the active layer, the water table is projected to be a subdued replica of topography.
Groundwater in the active layer flows to local depressions and ponds that drain to larger
waterbodies. The talik beneath large waterbodies will be open. The open talik will connect to the deep
groundwater flow regime beneath the permafrost.

Elongated waterbodies with terraces and a width of 340 to 460 m or greater are expected to have
open taliks extending to the deep groundwater flow regime at the Mine. Meliadine Lake and Lake B7
are likely to have open taliks connected to the deep groundwater flow regime (Golder, 2012a). No
impact is expected to Lake B7 by mine activities.

2.2 Mine Development Plan

The Mine Plan and key mine development activities, including mine waste management are currently
used concurrently with the WMP.
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The Mine Plan includes one underground mine (Tiriganiaq Underground Mine) and two open pits
(Tiriganiag Open Pit 1 and Tiriganiag Open Pit 2) for the development of the Tiriganiaq gold deposit.

The Mine is expected to produce approximately 14.9 million tonnes (Mt) of ore, 31.8 Mt of waste
rock, 7.4 Mt of overburden waste, and 14.9 Mt of tailings. The following phased approach is proposed
for the development of the Tiriganiaq gold deposit;

= Phase 1: 3.5 years for Mine Construction (Q4 Year -5 to Q2 Year -1);

=  Phase 2: 8.5 years for Mine Operations, beginning in 2019 (Q2 Year -1 to Year 8);
=  Phase 3: 3 years Mine Closure (Year 9 to Year 11); and;

=  Phase 4: Post-Closure (Year 11 forward).

Mining facilities on surface will include a plant site and accommodation buildings, two ore stockpiles,
a temporary overburden stockpile, a tailings storage facility (TSF), three waste rock storage facilities
(WRSFs), a water management system that includes containment ponds, water diversion channels,
retention dikes/berms, and a series of water treatment plants. The general mine site layout plan is
shown on Figure 1.2.
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SECTION 3 ¢« WATER MANAGEMENT CONTROLS AND STRUCTURES

A network of berms, dikes, containment ponds, channels, culverts and sumps are in place and
maintained to facilitate water management. The following sections describe the water management
design criteria for the infrastructure used at the Mine.

3.1 Water Management Systems

The water management systems, as shown in Figure 1.2, include the following components:

e Five water containment ponds (CP1, CP3, CP4, CP5, and CP6) and their associated dikes or
thermal berms (D-CP1, D-CP3, D-CP4, D-CP5, and D-CP6)

e Three P-Area containment ponds (P1, P2, and P3) and four containment berms (DP1-A, DP1-
B, DP2-A, and DP3-A)

e A surface Saline Pond and a proposed second saline storage pond to support Agnico’s
application to store, treat (SWTP) and discharge saline water to Melvin Bay in Rankin Inlet. An
application was submitted to NIRB. The project is currently awaiting Minister’s approval.

e Three diversion berms (Berm 1, Berm 2, and Berm 3)

e Eight water diversion channels (Channel 1 to Channel 8)

e Fourteen water passage culverts to convey water (Culverts 1 to 4, 6 to 8, 10 to 14, 16, 18, 19)

e Five evaporators

e A reverse osmosis (RO) treatment plant

e An effluent water treatment plant (EWTP)

e Asaline water treatment plant (SWTP)

e A sewage treatment plant (STP)

e A potable treatment plant (WTP)

o A network of surface pumps and pipelines

e Afreshwater intake causeway

e Three jetties and pumping infrastructure (CP1, CP5 and CP6)

e An effluent diffuser located in Meliadine Lake

Surface contact water is intercepted, diverted and contained within various containment ponds prior
to evaporation or treatment. Water contained in CP5 is treated by an RO treatment plant prior to
discharging to CP1. Water collected in the P-area is temporarily stored and then actively evaporated.
At CP1, the water is treated for total suspended solids (TSS) at the EWTP and either transferred to the
process plant for use as make-up water or discharged through the diffuser located in Meliadine Lake.
Water treated through the RO treatment plant at CP5 is moved to CP1 prior to treatment through the
EWTP.

Contact water from the Underground Mine is collected in underground sumps and stored in the
underground water stope and the saline pond to be recirculated for use in various underground
15
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operations. The second saline pond will be used as addition underground water storage, pending
approval (Section 3.5). Underground contact water that is not used for operations is treated for
discharge.

Hatch (2013) investigated groundwater treatment options for the site and concluded that a
combination chemical reverse osmosis (RO) and mechanical vapour compression evaporator plant
would be the most efficient method of treating excess groundwater for discharge. Agnico Eagle has
since acquired and constructed a Salt Water Treatment Plant (SWTP) consisting of two evaporator
crystallizers (SaltMakers) that will be used to treat groundwater. Treatment details are found in
Section 3.9.3.

As part of the strategy to manage excess groundwater infiltration of saline water within the
underground portion of the mine, Agnico Eagle applied to the Nunavut Impact Review Board for
approval to discharge saline water to the sea (Melvin Bay, Rankin Inlet). At this time, Agnico Eagle is
awaiting approval from the Minister for the project.

During the mine closure, the water management infrastructure will remain in place until closure
activities are completed and monitoring demonstrates that water quality is acceptable for discharge
to the environment without treatment.

A list of the water management control structures are presented in Table 1 with the approximate
Mine phase. Figure 1.2 shows the location of the respective structures at the different development
stages (Year — 5 to Year 8) of the mine life. Final design details of these structures will be provided to
the Regulators for approval at least 30 days prior to construction, as per the Licence.

Table 1: Water Management Control Structures

Mine Phase Infrastructure Name
Culvert 2
Channel 2
D-CP1
CP1 Jetty
CP1
CP5

Pre-Production

D-CP
Construction PS>
(Y-5toY1) CP5 Jetty
Saline Pond

Permanent Freshwater Intake
Causeway and Pumping Station

Channel 1
Berm 3
Channel 5

Berm 1
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Channel 6
Channel 7
Channel 8
Culvert 3
Culvert 4

Submerged Diffuser

WTP Intake Causeway
Culvert 1
CP3
CP4
Berm 2
D-CP3
D-CP4
Channel 3
Channel 4

Sustaining
Construction
during Mine CP6 and D-CP6

Operation

(Y1 to Y8)

3.2 Water Management Structures Design Criteria

The design of the various water management systems in place will meet the following criteria:

« Water quality guidelines will meet regulatory criteria of the Licence (described in Appendix
F).

o Design capacity of the EWTP is sufficient to ensure that D-CP1 and CP1 will be able to manage
the surface contact water from the entire site for a 1:100 wet year spring freshet or a 1:2
mean year spring freshet, plus a 1:1000 return 24-hour extreme rainfall.

o Design capacity of pumping from CP5 to CP1 is sufficient to ensure that D-CP5 and CP5 will be
able to manage the water from its catchment area for 3/7 of a 1:100 wet year spring freshet
or a 1:1000 return 24-hour extreme rainfall.

» Design pumping capacity of each of the other water management dikes (D-CP3, D-CP4, and
D-CP6) and associated ponds (CP3, CP4, and CP6, respectively) will be able to manage the
water from their respective catchment area for 3/7 of a 1:100 wet year spring freshet or a
1:1000 return 24-hour extreme rainfall.

o The daily pumping rate for each of the ponds (CP3 to CP6), Tiriganiaq Pit 1 sump, and
Tiriganiaq Pit 2 sump will be designed to have sufficient pumping capacity to handle the runoff
water, which would result from one day (24.4 mm) of a 1:100 return wet spring freshet plus
a 1:2 return one-hour rainfall (9.8 mm).
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Channel 2 to Channel 4 are designed to pass an extreme intensity flow under a 5-minute 1:100 return
rainfall of 9.2 mm. Channel 1 and Channel 5 to Channel 8 are internal channels where any water
overflowing the channels will remain within the catchment areas of various containment ponds.
Hydraulic analyses indicated that very wide channels are required to pass an extreme intensity flow
under a 5-minute 1:100 return rainfall of 9.2 mm. As a result, these channels were designed to have
areasonable bottom width to pass a flow with lesser intensity, but the water overflowing the channels
can be safely managed by berms or temporarily stored in a lower basin nearby. For example, water
overflowing Channel 5 can be contained by Berm 3. Water overflowing Channel 7 and Channel 8 can
be stored in the lower basin in the drained Pond H13, and Berm 1 will protect Portal No.2 from
flooding. Water overflowing Channel 1 will flow through the flat ground between Ore Pad 1 (OP1)/Ore
Pad 2 (OP2) and WRSF2 into CP1.

Hydraulic analyses indicated that many more culverts or larger culverts would be required to pass an
extreme intensity flow under a 5-minute 1:100 return rainfall of 9.2 mm for Culvert 1. As a result,
Culvert 1 was designed to pass a flow with lesser intensity, but the excess water can be safely managed
by berms or temporarily stored in a lower basin nearby. The excess water that cannot pass through
Culvert 2 can be temporarily stored in the lower basin in the drained Pond H13, and Berm 1 will
protect Portal No.2 from flooding. Other culverts are less critical and the excess water that cannot
pass through the culverts can be temporarily stored in a lower basin nearby, within the water
containment pond catchment area.

Table 2 presents the design parameters for CP1, CP5 and CP6.

Table 2: Design Parameters for CP1, CP5 and CP6

Pond CP1 CP5 CP6

Pond Volume for Water Elevation at Projected Maximum
Pond Operating Water Elevation under Normal Operating 742,075 46,674 19,154
Conditions and Mean Precipitation Years (m?)

Estimated Maximum Operating Water Elevation (m) 66.2 66.0 63.9
Dike for Pond D-CP1 D-CP5 D-CP6
Design Crest Elevation of Dike Containment Element 66.50 66.30 64.30
(liner system) (m)
Pond Volume for Water Elevation at Design Crest 778,502 66,231 49,627

Elevation of Dike Containment Element (m3)

CP3 and CP4 will be established through sub-excavation of the original ground to increase water
storage capacity and help ensure dike OMM levels are not reached. The key design parameters for
CP3 and CP4 are provided in Table 3 and are discussed in further detail within Tetra Tech (2018).
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Table 3: Design Parameters for CP3 and CP4

Pond CP3 CP4

Elevated Pond Bottom Elevation (m) 56.0 56.0

Estimated Maximum Water Elevation during IDF (m) 63.0 63.0
Pond Volume for Water Elevation at Estimated Maximum 28,000 35,093

Water Elevation during IDF (m3)
Pond Surface Area at Estimated Maximum Water Elevation 6,583 8,805
during IDF (m?)
Design Crest Elevation of Dike containment Element (liner 68.5 68.5
system) (m)

Dike for Pond D-CP3 D-CP4

3.3 Water Containment ponds

Three water containment ponds (CP1, CP3, and CP5) have been constructed to date as part of the

water management infrastructure. Two more water containment ponds, CP4 and CP6, will be

constructed in 2019 and 2023, respectively. Table 4 presents the locations and the required

operational period of the containment ponds. The locations of the five water containment ponds are

shown on Figure 1.2. CP1 and CP5 have been established within existing shallow ponds. CP6 will also

be established within an existing shallow pond.

Table 4: Location of Containment Pond and Required Operation Periods

Containment Relative Location Required Operation Period
Pond
CP1 Pond H17 Year 2017 to Mine closure
CP3 North of Lake B7 and southwest of TSF Year 2019 to Mine closure
CP4 Southeast of Lake B7 and south of WRSF1 Year 2019 to Mine closure
CP5 North of Tiriganiaq Pit 2 Year 2017 to Mine closure
CP6 Pond H19 and north of WRSF3 Year 2023 to Mine closure

3.4 P-Area Containment Ponds

The P-area consists of three storage ponds, four water containment berms and five evaporators. This

area contains surface runoff and is part of the surface water management system dedicated to saline

water. The total storage capacity of the P-Area ponds is 46,041 m3. P1 is divided by a berm and P1-A
(6,131.8 m3) is the southern section of P1 and P1-B (14,649 m?) is the northern section. P2 is adjacent
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and located south of P1-A. P3 was constructed east of the existing south access road, with the primary
purpose of collecting seepage originating from the P2 confining berm and its abutments. A pumping
station was installed to collect and pump any collected water from P3 to P1.

P1, P2 and P3 are contained by water containment berms DP1-A, DP1-B, DP2-A, and DP3-A. Five
evaporators have been installed on DP1-B. Table 5 summarizes the as-built capacities for the P-Area
ponds and Figure 3.1 illustrates the P-Area plan view.

A contaminated snow cell was engineered and installed within the northwest extent of P1 in reaction
to the April 8th 2017, 30,000 L diesel spill on Site. The contaminated snow cell was used to store
contaminated snow from this event. Since then, the snow cell has been used to store snow containing
hydrocarbons (i.e., snow on which spills occur) over the 2017 early spring and 2017/2018 winter. Upon
snowmelt an oil-water separator was used to treat the water and move it to P1. The contaminated
snow cell is currently in place as a contingency measure for contaminated snow storage over the
2018/2019 winter period (See Freshet Management Plan in Appendix B).

The snow cell is lined with a polyethylene liner to avoid transfer of melting snow into the other ponds
part of the P-area. The cell is designed to contain a volume of 1500 m? of snow and to contain 930 m3
of water at a water surface elevation of 69.5 m.

Table 5: As-Built Capacity for P-Area Ponds

Pond P1 P2 P3
As-built Capacity (m?) 20,781 6,828 18,432
Maximum Design Water Elevation (m) 68.5 67.5 67.0
46,041

Total P-Area Capacity (m3)

Increased water monitoring protocols for the P-Area, over and above that required by the Licence,
have been implemented. The additional monitoring includes water quality and transfer data, such as
locations and flow volumes for water pumped to and from the containment ponds. This is discussed
further in Appendix F.

3.5 Saline Pond

The Saline Pond was constructed in Q3 2016 to accommodate excess saline water from the
Underground Mine. The Saline Pond is located east of P3 and north of CP5 (Figure 1.2). Table 6
summarizes the Saline Pond capacity for storage and maximum designed operating water levels. The
maximum saline water capacity is the volume that can be stored in the Saline Pond prior to winter
freeze. Approximately 9,000 m® capacity should be available to accommodate precipitation that may
accumulate throughout winter and at freshet.
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Based on adaptive management strategies, the project will require a second saline water storage pond
(Saline Pond 2). Saline Pond 2 will be temporary in nature and will be constructed in bedrock within
the footprint of Tiriganiaqg Pit 2 (Figure 3.2). Saline Pond 2 is designed to have a storage volume of
75,000 m3. Groundwater will be pumped to Saline Pond 2 where it may then be treated for salinity
removal at the SWTP. Once approved, more details will be developed in regard to treatment quantity
and quality. This information will be incorporated in a Saline Water Management Plan. Inputs to the
second saline pond would be similar in chemical nature to those input to the Saline Pond, mainly
originating from the underground water storage system.

Table 6: As-Built Storage Capacity for the Saline Pond

Item Water Balance Under
Mean Precipitation
Conditions
. . . 62.9
Maximum Design Water Elevation (m)
Maximum Saline Water Capacity (m3) 23,686
Estimated Maximum Storage Capacity at Maximum 32,686 *

Water Elevation (m?3)
* Includes the capacity for saline water to be pumped into the Saline Pond from Underground, a combined capacity for net precipitation,
and potential seepage water into the pond.

3.6 Water Diversion Channels, Dikes and Berms
3.6.1 Water Diversion Channels

Eight water diversion channels (Channel 1 to Channel 8) have been constructed and form part of the
water management infrastructure. The key information and design parameters for each channel are
presented in Table 7.

Table 7: Design Parameters for Channels

Iltem Channel

1 2 3 4 5 6 7 8

Approximate
Total Length 493 270 619 710 429 69 214 315

(m)

Bottom Width

3 1 lor2* | lor2* 3 1 1 1
(m)

Side Slopes 3(H):1(V) | 1.82(H):1(V) | 3(H):1(V) | 3(H):1(V) | 3(H):1(V) | 3(H):1(V) | 3(H):1(V) | 3(H):1(V)

Rip-rap

Thickness (m) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
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Minimum
Bottom Slope
Gradient (%)

0.28

0.30

0.17

0.13

0.17

0.44

0.42

0.38

* 1 m bottom width for first 100 m upstream section, and 2 m bottom wide for the remaining channel section

3.6.2 Water Retention Dikes and Berms

In general terms, “dikes” will retain continuous water during normal operations and “berms” may
retain short-term water during high level water events. At the end of Mine closure, when the water
quality in the corresponding pond meets direct discharge criteria, each of the dikes and berms on site
(except for Berm 2) will be breached to restore the original natural drainage paths. Berm 2 will remain
in place to prevent non-contact water from flowing into the TSF.

Permafrost is expected to exist beneath the footprint of each dike and berm at the Mine. Each of the
water retention dikes (D-CP1, D-CP3, D-CP4, D-CP5, and D-CP6) has been designed as a zoned earth
fill dam with a geomembrane liner keyed into the expected permafrost foundation to limit the
seepage through the dike and its foundation. The characteristics of the dikes and berms required for
the WMP are summarized in Table 8.

3.6.2.1 Thermal Monitoring

Thermal monitoring of each dike is ongoing. Ground temperature cables (thermistors) for the dikes
of each containment pond are installed to a minimum depth of 15 m along the centreline to verify
that the foundations are frozen and dike integrity does not degrade. Thermal records also provide
temporal analysis of vertical temperature profiles to assess increasing (or decreasing) temperatures
within the dike structure. During 2018, thermistor readings were taken every 2 — 3 days during freshet
and weekly following freshet until freeze-up. Following freeze-up readings were then taken monthly.
Reading frequency for 2019 is currently under review by Agnico Eagle. The measured readings are
consistently analyzed by an Agnico Eagle geotechnical engineer and will be reported in the annual
geotechnical inspection report. This will continue into 2019.

Thermal monitoring will be undertaken at D-CP3 and D-CP4. The reading frequency is currently under
review by Agnico Eagle in collaboration with Tetra Tech EBA and will likely follow the same reading
pattern as that applied to D-CP1 and D-CP5. In addition to thermal monitoring, visual geotechnical
inspections of water management structures are currently applied, as described in Section 3.11
below.

Table 8: Design Parameters for Water Retention Dike/Berm

Iltem D-CP1 | D-CP3 | D-CP4 | D-CP5 | D-CP6 | DP1-A | DP1-B | DP2-A | DP3-A | Berm1l | Berm2 | Berm3
Approximate

. 5.6 2.0 2.0 3.3 1.8 3.7 3.4 4.0 3.4 1.6 2.5 2.76
Maximum
Height (m)
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Maximum
Elevation
(m)

67.5 66.1 65.4 67.3 65.3 70.5 70.7 69.5 69.0 68.5 varies

67.37

Maximum
Head of 35 0.2 0.1 1.4 0.5 68.5 | 68.7 | 675 | 67.0 0 0
Water
Retained (m)

3.7 Evaporators

Five evaporators are installed on jetties constructed at DP1-B. The evaporator system is designed for
vaporizing water contained at the P-Area. The evaporators are installed to accommodate the quantity
of excess saline water before saline water treatment options and disposal plans have been
implemented at the Mine. Based on data collected during 2016, the efficiency of one evaporator was
estimated to be 22 m3/hr.

3.8 Freshwater Intake

Freshwater usage at the Mine includes potable uses, fire suppression, make-up water for the mill, and
other operational requirements, such as drilling water, batch plant use and use at the washbay. The
main freshwater intake is housed within a rockfill causeway located northeast of the industrial pad in
Meliadine Lake, as shown on Figure 1.2 and an additional freshwater intake pump is located at Lake
A8. The intakes consist of vertical filtration wells fitted with vertical turbine pumps that supply water
on demand. Both intake pipes are fitted with a screen of an appropriate mesh size to ensure that fish
will not be entrained and shall withdraw water at a rate such that fish do not become impinged on
the screen (NWB, 2016). The Meliadine Lake freshwater intake is connected to the pump house with
piping buried under the rockfill causeway.

3.9 Water Treatment

Contact water will be treated (if necessary) to meet Licence requirements prior to being discharged
to the environment. TSS mitigation techniques (i.e., attenuation ponds, silt screens, etc.), oil
separation treatment, the STP, the SWTP, the RO Plant and the EWTP are used accordingly at various
locations at the Mine prior to water being transferred to containment ponds and/or as effluent
discharge to Meliadine Lake. Water quality criteria is discussed in Section 7 and Appendix F.

3.9.1 Freshwater Treatment Plant (WTP)

Freshwater from Meliadine Lake will be treated in the WTP before being directed to the camp areas
for potable (domestic) water uses. The design flow rate for freshwater for the main camp and
accommodations is 216 m3/day. In the WTP, freshwater will be pumped through cartridge filters, then
pumped through ultraviolet units, and finally treated with sodium hypochlorite (chlorine). The treated
water will be stored within a potable water tank. Potable water will be monitored according to the
Nunavut Health Regulations for total and residual chlorine and microbiological parameters. Operation
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and maintenance details for the WTP can be reviewed in the Process and Control Narrative (H20
Innovation, 2016).

3.9.2 Sewage Treatment Plant (STP)

Wastewater from the accommodation complex and from satellite sewage tanks will be treated in the
STP before being directed to CP1. Operation and maintenance details for the STP can be reviewed in
the Operational & Maintenance Manual — Sewage Treatment Plant (Agnico Eagle, 2017c).

3.9.3 Saline Water Treatment Plant (SWTP)

Saline water generated from the Underground Mine is currently being stored underground and on
surface at the P-Area and the Saline Pond. The second saline pond will be an addition to this saline
water storage system, upon approval. A Saline Water Treatment Plant was constructed in 2018 and is
currently being commissioned. The system will be in full operation during Q1, 2019. The SWTP is
located in a dome approximately 50 m to the southeast of Portal 1. The SWTP will be used to treat
water from the Underground Mine, P-Area or from the saline ponds.

The SWTP will remove excessive total suspended solids (TSS), calcium chloride (CaCl,), sodium
chloride (NaCl), metals, phosphorous (P), and nitrogen compounds from the influent saline water.
Effluent from the SWTP is currently being transported to CP1. Pre-treatment groundwater and
effluent from the SWTP are monitored every 12 hours (night shift and day shift) for pH and TDS, and
weekly for chloride (Cl), ammonia (NH,), nitrite (NO3), nitrate (NOs), TDS, TSS, total phosphorus (P),
total cyanide (Cn), total metals and total mercury (Hg). The SWTP Design Report can be found in
Appendix E.

The SWTP consists of two parallel units. Each unit can be operated to produce brine or solid by-
product. One (of two) units within the SWTP will be operated in Brine Mode for the month of
December 2018. Brine-mode of one unit within the SWTP is expected to operate to the following
specs:

e Inlet capacity of 115 m3/day with a 95% expected operation availability for a corrected
average input capacity of 109 m3/day.

e With an input capacity of 109 m3/day the effluent and brine will be discharged as follows:
o 68 m3/day to CP1
o 24 m3/day to Saline Pond as Brine
o The 17 m3/day difference is due to evaporation loss through treatment.
Solid-mode of one unit within the SWTP is expected to operate to the following specs:

e Inlet capacity of 69 m3/day with a 95% expected operation availability for a corrected average
input capacity of 66 m3/day. This full inlet capacity will be discharged to CP1 as effluent

e Decisions regarding the management of solid salt by-product are ongoing by Agnico Eagle.
One possible option would be use as a dust suppressant on roads as the material is similar to
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Calcium Chloride currently approved for such use. Formal approval would be required from
the Government of Nunavut Environment Department.

The saline effluent temperature from the SWTP is expected to be approximately 35 °C, with an
approximate pH of 7.5 (Saltworks 2017). SWTP effluent is expected to meet the required Water
Quality Output requirements defined in Agnico Eagle’s Desalination Water Treatment Plan Design
Criteria with the exception of ammonia, nitrite, total cyanide, and selenium (Saltworks 2017).
However, the latest sampling results received (sampling event on January 3™ 2019) meet all of the
aforementioned requirements. SWTP effluent and CP1 water quality will continue to be monitored
according to the SWTP Design Report (Appendix E) to identify future exceedances and potential
impacts to CP1. With respect to toxicology, the SWTP effluent passed acute toxicity tests on Rainbow
trout, Three-spined stickleback and Daphnia magna (Saltworks 2017). Pilot testing predicted that TDS
concentrations would be approximately 158 mg/L (condensed water after treatment; Saltworks
2017). The first set of results confirmed this prediction with a result of 147 mg/L. Commissioning of
the SWTP is currently underway and as such pilot test values may vary from sample results and sample
results will trend towards lower concentrations as the treatment process is refined for optimal
treatment quantity and quality.

3.94 Effluent Water Treatment Plant (EWTP)

Approximately 715,000 m3 of contact water from CP1 was treated and discharged from the EWTP
during 2018. The monthly and daily discharge averages are provided in Table 13 and Figure 7.2,
respectively. Based on the anticipated water quality (Appendix F) and water quantity, the EWTP will
be continue to be used to remove TSS at CP1 in 2019. The volume of water requiring treatment for
TSS removal and discharge will increase to a maximum of 798,000 m? in 2022 and then decrease to
673,000 m3 during the final year of the life of mine (2027). Based on the maximum flow rate of the
Actiflo® system model ACP-600R, the EWTP has a maximum capacity of 520 m3/h (nominal flow). The
system will have the capacity to treat the anticipated discharge from CP1 for the life of the mine.

TSS mitigation is ongoing with runoff water from ditch systems that have the potential to discharge
directly to receiving waters and is described further in the Freshet Action Plan (Agnico Eagle, 2018b).

Beginning July 2018, water stored in pond CP5 was treated through a Reverse Osmosis (RO) system
and then pumped through the EWTP for treatment (prior to discharge into Meliadine Lake). The
resultant EWTP effluent was continually monitored for turbidity and electrical conductivity as a
surrogate for TSS and TDS, respectively. In addition, Agnico Eagle conducted regular sample
monitoring in accordance with the Type A Water License and the MDMER.

With respect to TSS monitoring during CP1 discharge events, Agnico has developed triggers for
mitigation. Rating curves predicting TSS concentration as a function of turbidity and TDS as a function
of conductivity were developed with simple linear regressions. The regressions applied in situ
conductivity and turbidity readings and MEL-14 sample results. Rating curves are applied to
continuous conductivity and turbidity readings taken from internal probes within the EWTP to predict
TDS and TSS, respectively. Regarding conductivity, a trigger limit has been set to 1900 uS/cm which
corresponds to 1,244 mg/L TDS (See rating curve in Figure 3.3). When this trigger is reached, discharge
to Meliadine Lake will be stopped. The correlation strength pertaining to the TDS-conductivity rating
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curve is R? = 0.85. Thus, the trigger limit was set below the maximum allowable concentration (1400
mg/L - TDS limit) to allow for uncertainty associated with the correlation.

Regarding turbidity, two trigger limits have been set. The first is set to 1.2 NTU which corresponds to
approximately 15 mg/L TSS (See rating curve in Figure 3.4). When this first trigger is reached, sample
frequency will be increased to twice per week for TSS at an accredited lab. The second trigger limit is
set to 2.3 NTU which corresponds to approximately 25 mg/L TSS (Figure 3.4). When this second trigger
is reached, discharge to Meliadine Lake will be stopped. The correlation strength pertaining to the
TSS-turbidity rating curve is R2 = 0.79. Thus, the trigger limit was set below the maximum allowable
concentration (15mg/L - TSS Max Ave Concentration and 30 mg/L - TSS Max Grab Concentration) to
allow for associated uncertainty the correlation.

3.9.6 Oil Separators

An oil separation treatment system was installed in 2018 at the Maintenance Shop to collect and
separate oil from water used for washing mining equipment. A second oil-water separator is installed
at Landfarm A. In the event of water accumulation at Landfarm A due to rainfall or snowmelt, the
ponded water will be pumped through the oil-water separator to remove PHC residue and will be
analyzed for BTEX, lead, and oil and grease prior to discharge to CP1 or used on the windrows to
increase moisture content, as required. Water accumulating in the landfarm will not be discharged
directly to the receiving environment.

3.10 Discharge Diffuser

The discharge diffuser is the final effluent discharge location for the Mine. The overall purpose of the
diffuser is to discharge water from CP1 (at sampling station MEL-14) to Meliadine Lake while providing
minimal environmental impacts to the Lake. The effluent mixing will be dependent on ambient
currents in Meliadine Lake, driven by wind during the open water period. The diffuser modelling was
initially conducted by Golder Associates Ltd. (Golder, 2015) and updated design progress was reported
by Tetra Tech EBA (Tetra Tech, EBA 2016).

3.11 Water Management Structure Monitoring

Pursuant to Part E, Item 15 of the Licence, Agnico Eagle will carry out weekly inspections of all Water
management structures during periods of flow and monthly thereafter. The records will be
maintained for review upon request of an Inspector. More frequent inspections may be required at
the request of an Inspector. Inspections will focus on structures and conditions in Sections 3.11.1 to
3.11.5 to follow. The associated inspection template can be found in Appendix G.

3.11.1 Culvert and Water Crossing Inspections

Culverts listed in Section 3.1, as well as culverts and water crossings along the AWAR, Bypass Road,
and at the lItivia site will be inspected for the following conditions. These inspections also satisfy the
monitoring procedures outlined in the Sediment and Erosion Management Plan (Appendix D):

e Damage to the inlet or outlet of the culvert which may impede flow capacity;

e Bed erosion upstream and downstream of watercourse crossing structures;
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Scour under bridge abutments and abutment foundations;
e Erosion along cutslopes and fillslopes of embankments (rill and gully erosion);
e Blockages within the culvert including snow, ice, debris; and

e Snow cover or snow piles which would prevent routing of water towards the inlet of the
culvert (only applicable one prior to freshet).

In the case that any of the above conditions are observed, corrective actions will be taken to optimize
culvert/water crossing function and integrity.

3.11.2 Containment Pond Inspections

Water containment ponds discussed in Section 3.3 and P-Area containment ponds discussed in
Section 3.4 will be inspected for the following conditions:

e Unplanned inputs via surface runoff which are not part of the water management system;
and

o Water level elevation above the operating manual maximum (OMM).

In the case that any of the above conditions are observed, corrective actions will be taken to prevent
unaccounted for losses of available water capacity or potential compromise to dike integrity.

3.11.3 Dike Inspections

Dikes discussed in Section 3.6.2 will be inspected in order to track natural (expected) movement of
the structure. Furthermore, a ‘master” sketch of all the issues that were documented in the past will
be maintained as a means to spot any changes/new issues. Inspections will focus on the upstream
slope, the crest, and the downstream slope and observations will include the following:

e New areas of movement/deterioration not previously documented;

e Changes to previously documented areas of movement/deterioration;
e Seepage through the downstream slope;

e Water presence in downstream channel/sump; and

e Areas of movement/deterioration of downstream channel/sump.

Any issues or potential problems identified will be addressed accordingly by a geotechnical engineer
in order to mitigate risks and maintain dike integrity.

3.11.4 Water Diversion Channel and Berm Inspections

In addition to the water management structures requiring inspections under the Water Licence,
Agnico Eagle will carry out inspections of all channels on site listed within Section 3.6.1 and Table 1
for the following conditions:
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Obstructions to flow (ice, debris);
Inflows not part of the water management system;
Structural failure of channel banks;

Seepage through water diversion berms resulting in water movement to areas not planned
within the water management system; and

Erosion of diversion berms (i.e., undercutting, slope failure).

In the case that any of the above conditions are observed, corrective actions will be taken if there
is potential for compromise effectiveness of the channel function or potential for unplanned
impact to water quality or quantity in associated containment ponds.
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SECTION 4 ¢« WATER MANAGEMENT STRATEGY

There are four major sources of inflow water considered in the Mine water management system;
freshwater pumped from Meliadine Lake and Lake A8, natural run off from precipitation, natural
groundwater inflow to the Underground Mine and open pits, and water produced during freshet.

A brief summary of the water management strategy for the Mine is presented as follows:

e Contact water from key mine infrastructure will be diverted and/or collected in the
containment ponds (CP1, CP3, CP4, CP5, CP6, the Saline Ponds and the P-Area).

e The collected water in CP3 to CP6 will be pumped to CP1. Water collected in CP1 will be
reused by the process plant and the excess water will be treated by the EWTP prior to
discharge via the diffuser into Meliadine Lake.

e Contact water from the Underground Mine will be contained in underground sumps and the
water storage stopes and reused for mining operations. Excess water volumes will be stored
in the Saline Ponds, treated by the SWTP to be transported to CP1, or will be discharged to
Melvin Bay upon approval.

e Runoff water in the open pits will be collected in sumps and then pumped to the designated
water containment ponds (CP1, CP5).

e Natural flooding of the open pits at end of mining will be supplemented by using freshwater
from Meliadine Lake.

e Upon the completion of underground mining, the Underground Mine workings will be
allowed to naturally flood by groundwater seepage.

Appendix B presents the Freshet Action Plan, which includes the Freshet Action Procedure and the
Snow Management Procedure for the Mine. Table 9 summarizes the overall contact water
management plan for the key infrastructure and presents the initial water collection locations and
final water destinations. The plans for water management at key areas are described in following
sections.
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Table 9: Overall Site Surface Contact Water Management Plan

Contact Water Source

Initial Contact Water
Collection Location

Final Contact Water Collection Location

Industrial Site Pad Area
(camp/process plant area)

CP1

WRSF1 Area CP1, CP4 and CP5
WRSF2 Area CP1 and CP5
WRSF3 Area CP6
Dry Stack TSF Area CP1 and CP3
Ore Stockpiles OP1 to OP3 CP1
Landfill CP1

CP1

Landfarm (biopile)

Sump within Landfarm

To CP1 after oil separation

Tiriganiaq Pit 1

Tiriganiaq Pit 2

Open pit sumps

First to CP5 and then to CP1

Tiriganiagq underground

Sumps in underground mine

Sumps in underground mine, surface
saline water storage ponds (Saline Pond,
P-Area), SWTP to CP1 and/or discharge
to sea

The following sections describe the strategy for water management at different areas for the Mine.

4.1 Key Water Management Activities

The activities required for the WMP are summarized in Table 10. Water management activities during

closure are described in Section 6.

Table 10: Key Water Management Activities

Mine Year Major Water Management Activities and Sequence
Q4ofYr-5 | ® Started to re-use the underground water
(2015) e Dewatered top 0.5 to 1.0 m of fresh water in Pond H17
e Dewatered H17 into Meliadine Lake.
e Dewatered Pond A54 in Q3 of Year -4 and pumped the water to CP1.
Yr-4 e Started to store the excess groundwater from the underground mine at surface.
(2016) e Implemented and tested evaporators at P-Area to reduce water volumes stored at
surface.
e  Constructed trenches down gradient from DP1-B and DP3-A to be able to pump
collected water and pump back to P1 and P3, respectively.
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Mine Year Major Water Management Activities and Sequence
e Started to pump the water from CP1 to EWTP for treatment prior to discharge via
the diffuser to Meliadine Lake.
e Pumped the solids sludge from EWTPto CP1. To limit recirculation of the sludge
within CP1, the discharge of the sludge was located away from the EWTP intake.
e Started to treat sewage from STP and pump the treated sewage from STP to CP1.
Yr-3 e Started to pump the contact water from CP5 to CP1 for treatment (solids removal)
(2017) e Started to pump water collected in trenches, down gradient from D-CP1, D-CP5,
DP1 and DP3 to CP1, CP5, P1 and P3, respectively.
e Started to pump the water from the Type A Landfarm to CP1 after oil/water
separator treatment.
e Started to pump water from washbay to underground for storage until a biological
treatment unit for hydrocarbon reduction/removal arrives at the site
Yr-2 e Started diversion of the contact water from industrial pad to CP1 via Channell
(2018) e  Constructed and commissioned (in Q4) SWTP to discharge to CP1.
e Commission wash bay water treatment unit, monitor water quality monthly and
transport treated water to CP1
Yr-1 e Start to pump the contact water in CP3 to the partially drained Pond H13 where
(2019) the water will flow through Channell into CP1
e Once approved, pump underground saline water to Melvin Bay in Rankin Inlet
Yrl e  Start to pump the contact water in CP4 to the partially drained Pond H13 where
(2020) the water will flow though Channell into CP1
Yr2 e  Start to pump contact water collected in Tiriganiaq Pit 1 to CP5
(2021)
Yr3 e Dewater Ponds H19 and H20 in Q3 of Year 3 and pump the water to CP1
(2022)
Yr4 e  Start to pump contact water collected in Tiriganiaq Pit 2 to CP5
(2023) e  Start to pump contact water in CP6 to CP1
Yr5 e  Water management plan similar to Year 4
(2024)
Yr6 e  Water management plan similar to Year 4
(2025)
e  Water management plan similar to Year 4
Yr7 e  Stop pumping water from the open pits when the pits are mined-out at end of
ear
(2026) Y . -
e  Stop pumping excess water from underground when underground mine is
completed
e Start to fill the mined-out Tiriganiaqg Pits 1 and 2 with active pumping from
Yr8 Meliadine Lake
(2027) e Start natural flooding of Tiriganiaqg Underground mine with groundwater seepage
e  Stop pumping water to process plant when the processing is completed
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4.1.1 Pond Dewatering and Displacement

The initial dewatering at Lake H17 and Lake A54 was conducted in 2016 prior to constructing CP1 and
CP5, respectively. The water from these ponds was pumped to Meliadine Lake through a temporarily
installed diffuser. Preparation for construction of CP4 facility required dewatering of two shallow
ponds into CP1, namely B8 and B9 at CP4. Volumes pumped to CP1 from B8 and B9 occurred in Q4
2018 at 3,150 m® and 7,200 m3, respectively. Preparation for CP3 did not require dewatering as B28
contained insufficient volumes to dewater. Regarding dewatering of Ponds H19 and H20 for CP6 and
WRSF3, it is assumed that approximately half the volume of water in these ponds will be pumped to
Meliadine Lake if it meets discharge criteria, and the remaining volume of water will be pumped to
CP1 to be stored for open water discharge to Meliadine Lake or for use in the Process Plant. Table 11
summarizes the estimated dewatering plan and estimated volume of water to be dewatered for
future construction.

Table 11: Estimated Pond Dewatering Plan

Pond H20 H19

Maximum Pond
Water Depth (m)

Existing Pond
Surface Area (ha)

1.6 1.4

9.58 291

Sept. to Sept. to
Oct. of Oct. of
Year 3 Year 3

Dewatering
Schedule

Estimated Total
Volume of Water to 90,307 16,431
be Dewatered (m3)

4.1.2 Underground Water Management

The Underground Mine will extend approximately 650 m below the ground surface and part of the
underground workings will be operated below the base of continuous permafrost. The underground
excavations will act as a sink for groundwater flow during mining, with water induced to flow through
the bedrock to the Underground Mine workings once the Mine has advanced below the base of the
permafrost.

Underground contact water is contained within underground sumps and the underground water
stope. Excess underground water is pumped to surface to be managed in two saline storage ponds,
the second of which is currently pending approval from the Minister. Beginning December 2018, the
SWTP began treating groundwater to reduce stored saline water on Site (See Section 3 for details).
Furthermore, as part of the strategy to manage excess groundwater infiltration of saline water within
the underground portion of the mine, Agnico Eagle applied to the Nunavut Impact Review Board for
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approval to discharge saline water to the sea (Melvin Bay, Rankin Inlet). At this time, Agnico Eagle is
awaiting approval from the Minister for the project.

The estimated volume of water to be managed is expected to range from a minimum of about 0.11
Mm?3/year to a maximum of 0.18 Mm3/year depending on the production. Details of the underground
dewatering system are provided in the Mine Plan (Agnico Eagle, 2017a).

Table 12 presents the predicted groundwater inflow rates estimated by Golder (2016) for passive
groundwater inflow to the Underground Mine. These values do not include grouting efforts or
ventilation loss. Actual inflow values to the Underground Mine, which included the impact of grouting,
ventilation losses, loss of water in waste rock pore space, treatment by the SWTP, and loss due to re-
use of water in mining operations, were estimated based on changes in water volumes stored in the
underground water storage system. Changes in storage were calculated on a daily basis and used to
produce monthly inflow rate estimates. Based on these monthly averages, mean inflow rate over 2018
was 51 m3/day. This is not the groundwater inflow rate to the mine but rather the balance of inflows,
the aforementioned water losses, and water used for operations. Thus, the 51 m3/day estimate is the
surplus of inflows that was placed in storage.

Table 12: Predicted Groundwater Inflow to the Underground Mine (2017 to 2032)

Period Predicted Groundwater Inflow (m3/day)
2017 230
2018 300
2019 280
2020 300
2021 340
2022 340

2023-2024 420
2025-2026 380
2027-2028 390
2029-2030 380
2031-2032 360

Source: Updated Predictions of Groundwater Inflow to Tiriganiag Underground Mine (Golder 2016).

4.1.3 Water Management for Haul Road

A network of haul roads are to provide access to infrastructure at the Mine. The majority of the
roadways servicing the mining area are located so that drainage is directed by berms, channels and
culverts towards CP1, CP3 and CP5. Haulage roads in proximity to CP4 and CP6 will be constructed in
similar fashion. As shown in Appendix C, water diverted to CP3, CP4, CP5 and CP6 will eventually be
transferred to CP1. Detailed information about water management on roads is described in the Roads
Management Plan (Agnico Eagle, 2014).
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4.1.4 Water Management for Landfarm and Landfill

Any water that accumulates at the onsite Landfarm will be pumped through an oil/water separator
prior to discharge into CP1. Additional details for Landfarm water management are described in the
Landfarm Management Plan (Agnico Eagle, 2015b).

Leachate from the Landfill is anticipated to non- hazardous and non- toxic due to the controls placed
on materials acceptable for the landfill. Drainage from the Landfill is expected to freeze within the
WRSF with minimal amounts of leachate reporting to the water collection infrastructure placed
around the WRSF. Annual Landfill operations will involve clearing of snow prior to spring melt.
However, in the event there is leachate from the Landfill due to periods of heavy rainfall or spring
freshet, the runoff will be collected, controlled and treated, if necessary (Agnico Eagle, 2015a), and
sent to CP1.

4.1.5 Water Management for Emulsion Plant Area

Freshwater will be trucked to the emulsion plant and used for manufacturing emulsion as well as for
washing vehicles. Water within the emulsion plant will be re-used when feasible, and excess water
will be collected and disposed of either through the onsite STP or in the P-Area holding ponds.

4.1.6 Water Management for the Batch Plant

Freshwater is pumped from Lake A8 to the Batch Plant and used for concrete production. Water used
in the Batch Plant will be re-used when feasible and excess used water will be collected and disposed
of in the P-Area containment ponds.

4.1.7 Water Management for the Wash Bay

Freshwater is pumped from Lake A8 to the Wash Bay and used to wash equipment at the Mine. Water
used in the Wash Bay is re-used when feasible and excess water is recycled through a biological
treatment system designed to reduce or remove hydrocarbons. Waste from the treatment process is
removed in the form of solids and disposed of appropriately (landfarm or landfill). Excess treated
water that exceeds the system capacity will be transported to CP1 or discharged to the sanitary sewer
system.

4.2 Freshwater and Sewage Management

Additional freshwater usage and sewage management is described in the following sections.

4.2.1 Freshwater Management

Major freshwater usages on site include potable use, fire suppression, a portion of make-up water for
the mill, and other operational needs, such as drilling. Freshwater is sourced from Meliadine Lake
through a freshwater intake and pump system. For dust suppression, water is sourced from any
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ponded water located along the All Weather Access Road (AWAR), small ponds proximal to the road
and/or from the Meliadine River.

Freshwater is pumped through an overland pipeline to an insulated main storage tank located at the
plant site. Under the Licence, up to 62,000 m3/year of freshwater may be used during the construction
phase. Approximately 318,000 m3/year of freshwater will be required during operation phase.
Additionally, approximately 4,000,000 m? of freshwater will be required per year to fill the mined-out
open pits during the mine closure. These quantities are inclusive of water needs for dust suppression.

The design flow rate for the potable water for the main camp and accommodations (kitchen, laundry)
is 136 m3 per day (based on a 680-people camp capacity and a nominal consumption of 200
L/day/person). There is an onsite Potable Water Treatment System. Treated potable water is piped to
areas in the process plant, service complex, and other facilities requiring potable water.

4.2.2 Sewage Management

Sewage is collected from the camp and change-room (dry) facilities and pumped to the STP. The
objective of the STP is to treat sewage to an acceptable level for discharge to CP1 via a sewage water
discharge pipeline. The STP is housed in a prefabricated (modular) structure, located at south-east of
the service complex at the Industrial Pad, as shown in Figure 1.2. The sewage treatment system is
designed based on a flow rate of 200 L per day per worker for a peak load of 680 people, for an average
daily flow rate of 136 m3 (5.67 m3/h).

The STP for the camp facilities is designed to meet appropriate guidelines for wastewater discharge
(Agnico Eagle, 2017c). Details regarding STP specifications and operation can be found in the
Operation & Maintenance Manual Sewage Treatment Plant (Agnico Eagle, 2017c).

4.2.3 Process Water Management

Process water will be required in the mill for ore processing. Both contact water from CP1 and sludge
water from the EWTP will be used as process water. When possible, water from CP1 will be the main
source of water for the ore process. Additional water needs will be supplied by freshwater from
Meliadine Lake. Approximately 816 m3/day of process water will be required in Year 1 to Year 3
operations and approximately 770 m3/day of process water will be required in Year 4 to Year 8.

4.3 Discharge Diffuser Effluent Flow Rates

Effluent is discharged from the EWTP into Meliadine lake via a diffuser at a design rate of 11,688
m3/day (a water treatment rate of 12,000 m3/day minus 312 m3/day of sludge returned back to CP1).
The pump does not operate continuously. The amount of effluent flow released over each month and
over each year was based on the overall water balance for the feasibility study (Tetra Tech EBA, 2016).
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Table 13 shows the estimated total volume of effluent released per month per year along with

effluent released per month in 2018. Daily effluent discharge rates are provided in Figure 7.2 and

discussed in Section 7.

Table 13: Estimated Effluent Flow Rates over Mine Operating Life

Effluent Released Over the Course of the Month

Year (m3)

June July August September October
Year -2: 2018 133,797 425,562 153,066 2,632 0
Year -1: 2019 175,320 303,888 105,192 93,504 35,064
Year 1: 2020 175,320 292,200 105,192 163,632 70,128
Year 2: 2021 175,320 350,640 128,568 105,192 35,064
Year 3: 2022 175,320 350,640 128,568 93,504 35,064
Year 4: 2023 175,320 350,640 128,568 93,504 35,064
Year 5: 2024 175,320 350,640 128,568 93,504 35,064
Year 6: 2025 175,320 280,512 105,192 81,816 35,064
Year 7: 2026 175,320 292,200 116,880 93,504 35,064
Year 8: 2027 175,320 292,200 116,880 93,504 35,064
Year 9: 2028 175,320 280,512 116,880 93,504 35,064
Year 10: 2029 - - - - -
Year 11: 2030 - - - - -
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SECTION 5 ¢« WATER BALANCE

5.1 Global Water Balance

A water balance model was developed to assist in the evaluation of the water management
infrastructure and estimation of the pumping requirements over the life of the Mine and under
closure conditions. The model includes a water balance conducted on both a monthly and yearly basis.
The model focuses specifically on contact water management infrastructure and areas that are
affected by mining activities.

A monthly site-wide water balance was conducted for CP1, CP3, CP4, CP5, CP6, Tiriganiaq Pit 1,
Tiriganiaq Pit 2, water in the underground mine operation, make-up water for the mill, water for the
WTPs, and freshwater during mine construction period to mine closure under mean precipitation
years.

The following sections present the parameters and assumptions adopted in the water balance model
as well as a 2019 model update along with a summary of the water balance results.

5.2 Water Balance Framework

The water balance framework developed for the site-wide water balance model was presented in
Version 1 of the WMP (Agnico Eagle, 2015a). To simulate a range of conditions, the model was run for
the proposed mine life and closure conditions.

5.3 Water Balance Assumptions

The water balance was based on the following:

e snow accumulates throughout the months of November to May, and thaws in June during the
annual spring freshet period;

e average precipitation year climate conditions;

« the open pits and water containment ponds (CP3 to CP6) are not to be used for long-term
storage of water during operations;

« the water collection sumps and ponds are empty in the autumn prior to the spring freshet
each year; and,

o other water management assumptions described in Section 4 of this WMP.

A general water management flow sheet illustration is presented in Appendix C.
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5.4 2019 Water Balance Update

An update to the water balance model was generated to provide monthly water balance and water
quality forecasts (Section 7.3) for the 2019 year. The purpose of this update is to identify potential
changes to the site water balance as the mine transitions to commercial operation (Appendix H).

The 2019 water balance update is specific to waterbodies that will be affected by the commencement
of operations and operational activities taking place throughout the remainder of the 2019 calendar
year. The water containment facilities included in this update are CP1, CP3, CP5, Saline Pond,
underground mine operation, and P-Area. Results of the water balance update are provided in
Appendix H.

The framework of the 2019 water balance update was designed with the following assumptions:

e Precipitation is based off an average climate scenario;

o The Mine will not discharge saline water to Melvin Bay;

e Additional saline water storage on surface (i.e. Saline Pond 2) is not included;
e The SWTP will be used to treat saline water from the underground mine;

e Winter inputs (snow dumping activities) to CP1 are not accounted for; and

e TSF runoff includes a component of waste rock runoff originating through the waste rock
cover.

5.5 Water Balance Results

The estimated maximum annual water input/output from each of the various water management
facilities under mean precipitation conditions are summarized in Table 14. Results were also provided
for 1:100 year wet and dry conditions, with corresponding basis and assumptions, in a separate
technical memorandum (Tetra Tech EBA, 2015). Results of the 2019 water balance update are
provided in Appendix H of the plan.

Table 14: Estimated Maximum Annual Volumes from Mine Site Water Balance

Item Maximum Annual Water Volume (Mm3)

Contact Water from CP1 0.800
Contact Water from CP3 0.088
Contact Water from CP4 0.087
Contact Water from CP5 0.240
Contact Water from CP6 0.076
Water Pumped from CP1 to WTP for Treatment 0.798

Fresh Water Pumped from Meliadine Lake during
. 0.062

Construction

Fresh Water Pumped from Meliadine Lake during

. 0.318
Operation
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Treated Water from WTP to be Discharged to
. . 0.730
Outside Environment
Underground Water Pumped to Underground TSS
0.696
Removal Plant
Excess Water from Underground Mine to be Stored
0.155
on Surface
Fresh Water Pumped from Meliadine Lake to Fill
. L . 3.068
Mined-out Tiriganiaqg Pit 1
Fresh Water Pumped from Meliadine Lake to Fill
. S . 0.749
Mined-out Tiriganiaq Pit 2

5.6 Waterbody Inventory

Three watersheds (Watershed A, Watershed B and Watershed H) will be impacted by the Mine
activities. Table 15 presents the waterbodies that are impacted by mining activities. Watersheds and
waterbodies in proximity to the Mine location and waterbodies affected by Mine infrastructure are
shown on Figure 5.1.
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Table 15: Inventory of Waterbodies Impacted by Mining Activities

Watershed | Waterbody | Maximum Total Water
Lake Water Area Volume Notes
Depth, m (ha) (m?3)
A9 N/A 0.18 i Flow regimes imy:?a.cted. by t.he development
of Tiriganiaq Pit 1
Al0 0.67 0.26 - Ponds removed by development of
Al1l 0.45 0.40 - Tiriganiaq Pit 1
Al12 0.87 0.47 = Pond drained due to construction of
A13 0.30 0.26 - Channel 5
A Al7 0.30 0.16 - Covered by WRSF 1
Flow regimes impacted by the development
A38 N/A 0.05 - W regimes mpactec by The develop
of Tiriganiaq Pit 2
Ponds removed by development of
A39 0.48 0.12 - - . .
Tiriganiaq Pit 2
A54 1.3 5.99 34,545 Dewatered for CP5
A58 0.50 0.43 - Covered by WRSF 2
B8 0.8 1.43 - As part of CP4/D-CP4
B9 1.40 0.64 - Covered by WRSF1
B Ponds removed by development of
B10 0.8 0.33 - - . .
Tiriganiaq Pit 1
B28 N/A 0.45 - As part of CP3/D-CP3
H6 0.58 0.75 -
As part of CP1
H7 0.67 0.11 -
H8 0.59 0.38 - Partially covered by WRSF2 and haul road
H9 0.40 0.42 - Partially covered by WRSF2 and OP2
H10 0.11 0.10 = Partially covered by WRSF2 and OP2,
H11 0.27 0.28 - drained due to construction of Channell
H12 0.81 0.97 ) Drained due tg construction of Channell
and partially covered by OP1
Drained due to construction of Channell
H13 1.04 3.49 = . . .
and partially covered by industrial pad
H H14A 037 0.15 - Covered by industrial pad
H15D 0.30 0.15 -
Partially covered by TSF
H15G 0.40 0.38 -
H17 1.70 15.8 195,700 Dewatered for CP1
H17A 1.50 0.13 1,365 Dewatered for Meliadine esker
H17B 1.50 0.69 10,350 Dewatered for Meliadine esker
H17C 1.50 0.23 3,450 Dewatered for Meliadine esker
H18 0.67 0.74 - Covered by OP2
H19 1.40 291 16,431 Dewatered for CP6
H20 1.60 9.58 90,307 Covered by WRSF3
“-“ indicates that data not available or not applicable |:| Ponds to be drained |:| Ponds to be dewatered
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SECTION 6 * WATER MANAGEMENT DURING CLOSURE

The detailed Mine closure and reclamation activities are provided in the Preliminary Closure and
Reclamation Plan (Agnico Eagle, 2015d).

Water management during closure and reclamation will involve flooding the open pits using
precipitation and freshwater from Meliadine Lake, flooding the Underground Mine workings with
groundwater inflows (groundwater seepage), and maintaining contact water management systems
on site until monitoring results demonstrate that water quality are acceptable for discharge of all
contact water to the environment without further treatment. Once water quality meets the discharge
criteria, the water management systems will be decommissioned to allow the water to naturally flow
to the environment.

The key water management activities during Mine closure are summarized in Table 16. Figures 6.1
and 6.2 illustrate the WMP during and after Mine closure, respectively. Additional details for the
activities are described in the following sections.

Table 16: Key Water Management Activities during Mine Closure

Mine Year Figure Key Water Management Activities and Sequence

e  Finish flooding the mined-out Tiriganiaq Pit 1 and Tiriganiaq Pit 2 by Q4 of Year
10

e  Continue to collect and manage the contact water in CP1, CP3, CP4, CP5 and CP6

e  Continue to pump the contact water in CP1 to EWTP, if required, for treatment

Yr9to 11l before being discharged to the outside environment

(2028 to 2030) 61 e  Remove non-essential site infrastructure

e Pump the underflow sludge water from EWTP to CP1

e  Continue natural flooding of Tiriganiag Underground Mine with groundwater
seepage

e  Remove Meliadine Lake pumping system

e  Treat the contact water until water quality meet direct discharge criteria and
then decommission the water management system

e  Continue natural flooding of Tiriganiag Underground (progressive reclamation
since Year 8)

. Breach water retention dikes D-CP1, D-CP3, D-CP4, D-CP5, and D- CP6 once water
quality monitoring results meet discharge criteria to allow water to naturally flow
to outside environment

Post-Closure 6.2

. Remove culverts and breach remaining water retention dikes/berms in Year 18

6.1 Open Pits Flooding

When flooding the open pits for closure, the maximum pumping rate from Meliadine Lake shall not
exceed 4,000,000 m3/year during closure of the Mine, as stated in Part E of the Licence. The planned
pumping period will occur during the open water season from mid-June to end of September for each
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year. Table 17 summarizes the pit volume and expected water elevations at the completion of flooding
activities. It will take approximately three years to fill the pits with an assumed pumping rate of 0.44
m3/s (38,300 m3/day). The assumed pumping rate of 0.44 m3/s from Meliadine Lake during closure
will have negligible effect to Meliadine Lake when compared to the average outflow rate at the outlet
of Meliadine Lake. The pumping rate will be evaluated further to validate that any possible negative
effects to Meliadine Lake do not occur.

Table 17: Pit and Underground Flooding

Volume Final Water
Pit 3 Elevation Water Source
(Mm°)
(masl)
Tiriganiaq Pit 1 9.20 64.14 Freshwater from Meliadine Lake
Tiriganiaq Pit 2 2.25 64.38 Freshwater from Meliadine Lake
G dwat
Tiriganiag Underground 1.4 rOL;QV:IIa er Groundwater seepage

The water quality model results indicated that water quality in the flooded pits will meet the discharge
criteria and post closure treatment will not be required. The water quality within the pits will be
monitored during flooding to verify the prediction of the water quality model. The information will be
used to develop a strategy to minimize contamination of the regional surface water system.

6.2 Underground Mine Flooding

Passive flooding of the Tiriganiaq Underground Mine will occur following the completion of mining.
The estimated total flooding volume of the underground workings is 1,372,000 m3. Seepage water
into the Underground Mine will be the main water source for flooding. At the predicted seepage rate
it is estimated to take 6 years to flood the Underground Mine.

6.3 Containment Ponds, Dikes and Berms

The containment ponds, dikes and berms will remain in place to collect the surface runoff water and
seepage from the Mine until the water quality meets discharge criteria. Once the water quality meets
discharge criteria, dikes/berms will be breached to allow the water to naturally flow to the
environment. Dikes/berms breaching will involve the removal of a portion of the dikes to a minimum
depth of 1 m below average water level or back to original ground levels. Consideration will be given
to breach staging, with the above water portions of the dike/berm in the breach area removed during
winter periods, when there will be little surface water flow, thereby minimizing the potential release
of sediments to the neighbouring waterbodies. The remainder of the breach would be conducted
during the open water season following freshet. Turbidity curtains would be deployed to minimize
any potential sediment release to surface water.
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6.3 Channels and Sumps

Once monitoring results have indicated that contact water conveyed in channels and sumps meets
acceptable water quality, the infrastructure will be graded and/or surface treated according to site-
specific conditions to minimize wind-blown dust and erosion from surface runoff, if required. This
closure activity is intended to enhance site area development for re-colonization by native plants and
wildlife habitat.
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SECTION 7 ¢« WATER QUALITY

Water quality monitoring is an important part of the Water Management Plan to verify the predicted
water quality trends, conduct adaptive management should differing trends be observed, and to
ensure all water quality limits at discharge points are met (i.e., effluent to Meliadine Lake). Water
quality results and water transfers (i.e., origin, destination, rate) at the Mine are monitored and
documented pursuant the Licence.

Water quality monitoring was initiated at the pre-development stage and continued through
construction. Monitoring will continue into operations, closure, and post-closure. Monitoring occurs
at three levels:

1. Regulated discharge monitoring that occurs at monitoring points specified in the Licence
or MDMER regulations.

2. Verification monitoring that is undertaken for operational and water management
purposes by Agnico Eagle.

3. General monitoring that is commonly included in the Licence, specifying what is to be
monitored according to a schedule. This monitoring is subject to compliance assessment
to confirm sampling was carried out using established protocols, included quality
assurance/quality control provisions, and addressing identified issues. General
monitoring is subject to change as directed by an Inspector, or by the Licensee, subject to
approval by the NWB.

Appendix F details the Water Quality and Flow Monitoring Plan, which will be further defined as the
Mine advances. Figure 7.1a and Figure 7.1b depict Monitoring Program Stations on Site and at Itivia.

Water quality predictions for the Mine were generated using the GoldSim database management and
simulations code (Version 11.1.2) where Mine contact water flows derived from the Meliadine water
balance are combined with chemistry data from materials exposed in mine infrastructure (tailings
storage facility, waste rock piles, etc.), and site baseline information. Where site-specific information
is not available, data collected at other mine sites in the north were used to supplement input data.

Water quality estimates were generated for the operational and post-closure periods for effluent to
Meliadine Lake, each contact water containment pond (CP1, CP3, CP4, CP5, and CP6), for sumps in
the two open pits and for the two fully flooded open pit lakes post-closure. These results were
submitted with the 2015 Water Management Plan.

The sensitivity of water quality to an added TSS load was evaluated outside of the GoldSim mass
balance model. Total parameter concentrations were evaluated at ponds that discharge to the
receiving environment (i.e., CP1 during operations, and CP1, CP3, CP4, and CP6 post-closure) based
on an addition of 15 mg/L TSS. Given the uncertainties associated with the modelling exercise (i.e.,
the development stage of the Mine, laboratory-based input values, assumptions where data do not
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exist and consideration of an average climate year), the predicted concentrations are considered to
be order-of-magnitude estimates. The estimates are sensitive to the assumptions and design
elements considered.

Table 18 shows the various MEL-14 (effluent to Meliadine Lake) water quality limits listed under Part
F, Item 3 of the Licence, the 2018 water quality results for MEL-14, and the predicted maximum values
during operations with respect to end-of-pipe concentrations for MEL-14. As stated above, updated
predictions of maximum MEL-14 values will be provided as an addendum to the Water Management
Plan when completed.

7.1 Summary of Regulatory Guidelines

Water quality results are compared to MDMER criteria and effluent quality limits listed in the Licence.
Water quality pertaining to MEL-14 will be compliant to Part F, Item 3 of the Licence prior to
discharging to Meliadine Lake. All surface runoff and/or discharge from drainage management
systems associated with the Mine, including laydown areas and All-Weather Access Road, where flow
may directly or indirectly enter a Water body, shall not exceed the Effluent quality limits listed in Part
D, Item 18 of the Licence. Furthermore, all waters from natural water body dewatering activities shall
be directed to Meliadine Lake and shall not exceed the Effluent quality limits listed in Part D, Item 12.

Post-closure discharge water quality will be compared to Canadian Council of Ministers of the
Environment Water Quality Guidelines (CCME-WQG) guidelines or the Meliadine SSWQO developed
for aluminum, fluoride, and iron (Golder 2013a, 2013b, 2014). The Meliadine SSWQQO criteria was
developed as a conservative protection to the aquatic receiving environment and was developed by
Golder (20134, 2014) to assess whether waste rock consisted of a deleterious substance according to
Environment Canada (2013). The outcome of the assessment was that Meliadine waste rock is not a
deleterious substance (Environment Canada 2014).

7.2 Construction

7.2.1 2018 Discharge to Meliadine Lake (MEL-14) Results

With respect to discharge from CP1 to Meliadine Lake (MEL-14), there was one exceedance of the
maximum grab sample total aluminum concentration in effluent under Part F, Item 3 of the Licence
(3 mg/L; Table 18). This exceedance was reported to the GN. The sample was taken on July 23™ and
produced total aluminum concentrations equal to 4.39 mg/L. Results of the adjacent sampling events,
July 15" and July 29%, produced concentrations equal to 1.23 mg/L and 0.811 mg/L, respectively. On
July 23", results showed a relatively high TSS concentration (21 mg/L) and total aluminum was made
up of only 2.1% dissolved aluminum. Thus, the exceedance was attributed to uncommonly high TSS
on the sampling date. There were no other exceedances under Part F, Item 3 of the Licence during
Construction.
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Daily MEL-14 discharge volumes over 2018 are shown in Figure 7.1 and monthly totals are provided
in Table 13. Discharge began on June 21° and ended on September 3. Daily discharge ranged from
103 m3/day during the late-season (late-august to early-September) to 18,998 m3/day during peak
discharge (mid- to late-July). Average discharge rate was 9,409 m3/day between June 21 and
September 3.

7.2.2 2018 Surface Runoff (MEL-SR-1 to MEL-SR-14) Results

With respect to surface runoff associated with the Mine, there were five TSS exceedances of
maximum concentrations of any grab sample listed under Part D, Item 18 of the Licence (100 mg/L
TSS). One of these occurred at MEL-SR-1 (500 mg/L TSS) and one at MEL-SR-9 (670 mg/L TSS) on May
27™, on June 17™, respectively. The remaining three occurred at MEL-SR-11 (1200 mg/L TSS, 420 mg/L
TSS, 160 mg/L TSS) on May 27, June 3™ and June 10%™. The high levels of TSS present during these
sampling events caused the moving averages to fall above the maximum average TSS concentration
limit listed under Part D, Item 18 of the Licence (50 mg/L). Thus, there were four exceedances of
maximum average TSS concentration, one at MEL-SR-1 (143 mg/L TSS) and three at MEL-SR-11 (450
mg/L TSS, 154 mg/L TSS, 56 mg/L TSS). The maximum average TSS concentration exceedances were
all the direct result of grab sample maximum concentrations exceedances, which were reported to
the GN. Once the moving average calculations progressed beyond the inclusion of the grab sample
exceedances, the moving average decreased well below the 50 mg/L limit. Thus, the exceedances of
average TSS values were not the result of consistently high TSS values, but rather the result of
temporally discrete instances of high TSS results.

Visual assessment and upstream sampling suggests the main TSS source to the MEL-SR-1 exceedance
originated from infrastructure to the East and Northeast of the Itivia Site, outside of the site
boundaries. Upon 2019 snowmelt, sediment control methods (i.e., silt fences, straw logs) will be
strategically installed to prevent sediment transport into and through the Itivia site to MEL-SR-1.
Agnico Eagle is currently planning permanent structures for sediment control at Itivia. With respect
to MEL-SR-11, the cause for the exceedances and source of runoff was sediment-rich snow piles
accumulated during construction of the Bypass Road. The snow piles were located to the Southwest
of the Itivia fuel storage tanks. Construction of the Bypass Road is now complete and snow will not be
placed in this area over the 2018/2019 winter. Furthermore, based on 2018 runoff patterns snow will
be managed strategically to prevent sediment rich snow piles and runoff with the potential to entrain
TSS (Refer to Snow Management Procedure within the Freshet Management Plan; Appendix B).
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7.3 2019 Water Quality Forecast Update

Results from the 2019 model update (Section 5.4) include TDS concentrations for CP1, CP3, CP5, Saline
Pond, underground mine operation, and P-Area. These results were calculated through a mass
balance model developed in conjunction with the 2019 water balance model update. Pending the
commissioning of additional treatment options, the water quality model will be updated to include all
additional parameters outlined in Part F of the licence. The results of the mass balance model are
provided alongside the water balance results in Appendix H.

Model predictions exhibit heightened instances of TDS loading across the containment ponds. These
values can be attributed to several factors, including those stated in the model assumptions (Section
5.4) as well as conservative volume inputs applied by the model to better understand the water
balance expected in 2019. Additionally, water treatment strategies are expected to evolve rapidly as
the operational phase commences. As such, the results provide more relative concentrations
compared to what has been seen in previous years and reflect the magnitude of TDS concentrations
that can be expected in 2019.
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Table 18: Effluent Characteristics of MEL-14 (CP1 to Meliadine Lake)

. Maximum MEL-14 End-of-Pipe
MDMER L Part F, | . . . I
'and icence Part . tem 3 2018 MEL-14 End-of-Pipe Concentrations Concentrations Predictions based on
Maximum Concentrations s
Tiriganiaq Monthly Average
Maximum MEL-14 Maximum MEL-14 Total Used in the
Maxi MEL-14 Maxi MEL-14
aX“:\;JeTage Concentration of Any aXIT\:JeTage Concentration Grab Dissolved Model (Dissolved +
. Grab Sample . Sample Concentration[mg/L] 15 mg/L TSS)
Concentration [mg/L Concentration [mg/L
me/Ul - me) S [mg/L] [mg/L]
pH 61t09.5 6t09.5 7.1t07.4 6.8t07.5 - -
Total
Dissolved 1400 1400 1254 1430* 204 204
Solids
Total 12
21 - 1
Suspended 15 30 >
Total Ammonia as
Nitrogen 14 18 2.4 4.1 4.6 4.6
Phosphorus (total) 2 4 0.0475 0.099 0.4 0.4
Total cyanide 0.5 1.0 <0.005 <0.005 0.005 0.005
Aluminum 2 3 1.8 4.39° 0.09 1.20
Arsenic 0.3 0.6 0.002 0.002 0.101 0.191
Copper 0.2 0.4 0.003 0.009 0.0011 0.0037
Lead 0.2 0.4 0.0003 0.0003 0.0011 0.0049
Nickel 0.5 1.0 0.003 0.003 0.0023 0.0032
Zinc 0.4 0.8 0.007 0.009 0.009 0.010
Radium-226 0.37 Bg/L 1.11 Bg/L 0.0058 Bq/L 0.008 Bg/L - -
Total
Petroleum 5 5 1.2 1.8 - -
Hydrocarbon

*Exceeds effluent quality limit listed under Part F, Iltem 3 of the Licence (2AM-MEL1631).
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Table 19: MEL-SR-1 to MEL-SR-14 runoff quality characteristics - Licence requirements & 2018 results

Oil and
TSS L H
(me/L) Grease P
Max. A No Visibl
Licence Part D, ax. Average 50 0 Visible 6.0-9.5
R Concentration Sheen
Item 18 Maximum " —
Concentrations Max. Concentration of 100 No Visible 6.0-95
Any Grab Sample Sheen ’ ’
Max. Avera.ge 143" No Visible 78-80
Concentration Sheen
MEL-SR-1 - —
Max. Concentration of 500" No Visible 75.81
Any Grab Sample Sheen ) )
Max. Avera.ge N/A® No Visible N/A?
MEL-SR-2 Concentration Sheen
Max. Concentration of 38 No Visible 76
Any Grab Sample Sheen )
Max. Avera.ge 12 No Visible 78
MEL-SR-7 Concentration Sheen
Max. Concentration of 42 No Visible 8.0
Any Grab Sample Sheen )
Max. Avera.ge N/AC No Visible N/AC
Concentration Sheen
MEL-SR-8 - —
Max. Concentration of 3 No Visible 79
Any Grab Sample Sheen )
Max. Avera.ge N/A? No Visible N/A?
MEL-SR-9 Concentration Sheen
Max. Concentration of 670" No Visible 3.0
Any Grab Sample Sheen )
Max. Avera.ge 450 No Visible 79-80
Concentration Sheen
MEL-SR-11 - —
Max. Concentration of 1200° No Visible 78-81
Any Grab Sample Sheen ) )
Max. Avera.ge N/A? No Visible N/A?
Concentration Sheen
MEL-SR-12 - _p
Max. Concentration of 15 No Visible 70
Any Grab Sample Sheen )
Max. Avera.ge N/A? No Visible N/A?
Concentration Sheen
MEL-SR-13 - _p
Max. Concentration of 3 No Visible 30
Any Grab Sample Sheen )
Max. Avera'ge N/A? No Visible N/A?
Concentration Sheen
MEL-SR-14 ; _
Max. Concentration of 17 No Visible 79
Any Grab Sample Sheen )

2 Insufficient quantity of sample results to calculate an average as it is defined in the Licence (requires
4 sample dates for moving average).
*Exceeds effluent quality limit listed under Part F, Iltem 3 of the Licence (2AM-MEL1631).
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7.23 Dewatering and Other Monitoring Program Stations

There were no dewatering activities applicable to Part D, Item 12 of the Licence. Dewatering of Lake
B8 and Lake B9 produced modest volumes (Section 4.1.1) and was directed to CP1.

The remaining Monitoring Program Station results will be provided in the 2018 Annual Water Licence
Report. These stations are not final discharge points and thus do not have effluent quality limits
applied within the Licence. A discussion of these results and trends will also be provided in the 2018
Annual Water Licence Report.

7.3 Operations

According to model predictions, CP3 arsenic concentration may exceed MDMER on occasion if
precipitation events or the freshet flows generate drainage from the TSF (Golder, 2012c). The main
source of arsenic in CP3 is predicted to be from residual process water that is assumed to be present in
the filtered tailings. Arsenic transfer from process water to CP3 water will be minimized by effective
dewatering of the tailings prior to placement into the TSF, and from freezing of the tailings in the TSF.
Frozen tailings will act to limit infiltration and seepage. Water from CP3 will be pumped to CP1 where
it will mix with other site waters before discharge. Dissolved arsenic concentration in CP1 is predicted
to meet the MDMER monthly average maximum concentration. All other chemical parameters in CP3
and all chemical parameters in CP1, CP4, CP5, and CP6 are predicted to meet MDMER limits for
chemical constituents.

7.4 Post-Closure

Long-term, post-closure water quality in the containment ponds (CP1, CP3, CP4, CP5, and CP6) and in
the flooded open pit lakes are anticipated to meet MDMER limits and CCME-WQG for the protection
of aquatic life or the SSWQO developed for the Mine for aluminum, fluoride, and iron. Arsenic
concentrations in CP3 could slightly exceed the SSWQO post-closure, a criteria that is conservatively
protective of the receiving aquatic environment (Golder, 2013a). Concentrations that exceed
predictions are minor, much less than the mixing capacity in the receiving environment. These arsenic
concentrations (Golder, 2013a) are within the tolerance levels that have been deemed non-
deleterious by Environment Canada for the Mine (Environment Canada, 2014).
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FIGURES

Figure 1.1

General Mine Site Location Plan
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Figure 1.2

General Mine Site Plan Layout
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Figure 3.2 Location of Saline Pond 2 within Tiriganiaq Pit 2
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Figure 3.3 Rating curve applied to estimate TDS from conductivity
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Figure 5.1

Watersheds and Waterbodies in Proximity of Mine Site
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Figure 6.1

Mine Site Layout for Water Management During Closure
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Figure 6.2

Mine Site Layout After Closure
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Figure 7.1a

Water Quality Monitoring Locations on Site
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MELIADINE GOLD PROJECT WATER MANAGEMENT PLAN

Figure 7.1b Water Quality Monitoring Locations at Itivia
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Figure 7.2 Daily discharge volumes from through the EWTP at CP1 to Meliadine Lake
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MELIADINE GOLD MINE GROUNDWATER MANAGEMENT PLAN

EXECUTIVE SUMMARY

Agnico Eagle Mines Limited (Agnico Eagle) is developing the Meliadine Gold Mine (the Mine), located
approximately 25 kilometres (km) north of Rankin Inlet, and 80 km southwest of Chesterfield Inlet in
the Kivallig Region of Nunavut.

The Mine Plan proposes mining methods for the development of the Tiriganiaq gold deposit, with two
open pits (Tiriganiaq Pit 1 and Tiriganiaq Pit 2) and one Underground Mine. Based on the current Mine
Plan, the Mine will produce approximately 14.9 million tonnes (Mt) of ore, 31.4 Mt of waste rock, 7.1
Mt of overburden waste, and 14.9 Mt of tailings (Agnico Eagle 2019). There are four phases to the
development of the Mine; just over 4 years of construction (Q4 Year -5 to Q2 Year -1)), 8.5 years of
Mine operation (Q2 Year 1 to Year 8), 3 years of closure (Year 9 to Year 11), and post-closure (Year 11
forwards).

Tiriganiaq Underground Mine is planned to extend to approximately 625 m below the ground surface;
therefore, part of the Underground Mine will operate below the base of the continuous permafrost.
The underground excavations will act as a sink for groundwater flow during operation, with water
induced to flow through the bedrock to the Underground Mine workings once the Mine has advanced
below the base of the permafrost. Over 2018, there was a net positive balance of stored underground
water. The mean daily addition to underground water storage was estimated at 51 m3/day.
Groundwater quality data from samples taken underground 2017 through 2018 from diamond
drillholes (DDHs) indicate TDS concentrations are less than predicted at an average concentration of
56,000 mg/L.

Saline water generated from the Underground Mine is currently being stored underground and on
surface at the P-Area and the Saline Pond. A second saline pond will be an addition to the saline
water storage system, upon approval from the Minister. Saline groundwater stored on site is
currently pumped to the Saline Water Treatment Plan (SWTP) for treatment and discharge to CP1.
As part of the strategy to manage excess groundwater infiltration of saline water within the
underground portion of the mine, Agnico Eagle applied to the Nunavut Impact Review Board for
approval to discharge saline water to the sea (Melvin Bay, Rankin Inlet). At this time, Agnico Eagle is
awaiting approval from the Minister for the project.

This document presents the Groundwater Management Plan (GWMP) for the collection, treatment,
storage and discharge of saline groundwater in accordance with Agnico Eagle’s Type A Water Licence
2AM-MEL1631, Part E, Item 14.
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