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Madam, Sir, 

 

An emergency situation close to the Portal #1 and the waste rock storage area necessitated the 
management of runoff water within the P-Area during and shortly after freshet 2016 that may 
have not met discharge criteria. Accordingly, four (4) temporary water containment structures 
were constructed to contain and manage the runoff water anticipated during the 2016 freshet in 
the P-Area. The location, composition, and construction methodology for the dikes were 
developed by Agnico Eagle. Initially the dikes were planned to be temporary to contain runoff 
during the 2016 freshet. Construction of the four (4) water containment structures started on 
approximately March 25, 2016 and was completed by May 10, 2016. Thereafter, construction 
continued with the installation of the water management pumping system and the three (3) 
evaporators. These were completed on June 28, 2016. 
 
In accordance with Water License 2AM-MEL1631, Part D, Item 3 and Schedule D, and Project 
Certificate 11MN034 Condition 18, please find enclosed with this letter, a copy of the 
Construction Summary Report for the P-Area Containment.  
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EXECUTIVE SUMMARY

Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by Agnico Eagle Mines Limited (Agnico Eagle) to provide

geotechnical assistance and monitoring during the construction of four (4) temporary water containment structures

close to Portal #1 at the Meliadine Gold Project, Nunavut. In addition, Tetra Tech Industries Inc. (Tetra Tech IND)

was requested to provide design and installation assistance for three (3) evaporators which are also located within

the P-Area close to Portal #1.

An emergency situation close to the Portal #1 and the waste rock storage area necessitated the management of

runoff water within the P-Area during and shortly after freshet 2016 that may have not met discharge criteria.

Accordingly, four (4) temporary water containment structures were constructed to contain and manage the runoff

water anticipated during the 2016 freshet in the P-Area. The location, composition, and construction methodology

for the dikes were developed by Agnico Eagle. Initially the dikes were planned to be temporary to contain runoff

during the 2016 freshet. Construction of the four (4) water containment structures started on approximately

March 25, 2016 and was completed by May 10, 2016. Thereafter, construction continued with the installation of

the water management pumping system and the three (3) evaporators. These were completed on June 28, 2016.

The four (4) containment structures were composed of a central core (Material 0-30), a transition (Material 0-200),

and an outer shell of Underground Waste Rock. The central core was constructed using two (2) construction

methods, Method A and Method B. In Method A, the core material was placed, saturated, compacted, and left to

freeze to essentially develop a frozen central core. Method B comprised placement of core material and compaction

without moisture conditioning. Method A was used at the beginning of construction when the air temperatures were

cold enough to allow overnight in situ freezing of each placed lift. Thereafter, the construction was switched to

Method B to complete the dike core.

QA/QC in the field comprised visual observations during construction activities, coring of the frozen core material,

and compaction testing. Laboratory testing was conducted mainly off site and consisted of particle size distribution

analysis, moisture-density relationship determinations, specific gravity testing, and permeability testing. Single

bead thermistors were used to monitor freeze back temperatures of the flooded lifts of the core material. Single

bead thermistors were also installed at the top of the dike core for long term monitoring.

Three (3) evaporators were installed and commissioned along the DP1-B dike. The installation allows for the

manual operation of the evaporators. The evaporators were installed on three (3) jetties in the prevailing wind

direction on the north shore of the P-Area 1. A pumping station with two (2) submersible pumps was installed in

the P-Area 1.

This report documents the as-built information for the four (4) temporary water containment structures DP1-A,

DP1-B, DP2-A, and DP3-A, and the three (3) evaporators and supporting infrastructure. Construction activities that

took place when Tetra Tech EBA was on site are described in this report.
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of Agnico Eagle Mines Limited (Agnico Eagle) and their agents. Tetra

Tech EBA Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy of any of the data, the analysis, or the

recommendations contained or referenced in the report when the report is used or relied upon by any Party other than Agnico

Eagle, or for any Project other than the proposed development at the subject site. Any such unauthorized use of this report is at

the sole risk of the user. Use of this report is subject to the terms and conditions stated in Tetra Tech EBA’s Services Agreement.

Tetra Tech EBA’s General Conditions are provided in Appendix A of this report.
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1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by Agnico Eagle Mines Limited (Agnico Eagle) to provide

geotechnical assistance and monitoring during the construction of four (4) temporary water containment structures

close to Portal #1 at the Meliadine Gold Project, Nunavut. In addition, Tetra Tech Industries Inc. (Tetra Tech IND)

was requested to provide design and installation assistance for three (3) evaporators which are also located within

the P-Area close to Portal #1.

An emergency situation close to the Portal #1 and the waste rock storage area necessitated the management of

runoff water within the P-Area during and shortly after freshet 2016 that may have not met discharge criteria.

Accordingly, four (4) temporary water containment structures were constructed to contain and manage the runoff

anticipated during the 2016 freshet in the P-Area. Construction of the four (4) water containment structures started

on approximately March 25, 2016 and was completed by May 10, 2016. Thereafter, construction continued with

the installation of the water management pumping system and the three (3) evaporators. These were completed

on June 28, 2016.

This report documents the as-built information for the four (4) temporary water containment structures DP1-A,

DP1-B, DP2-A, and DP3-A, and the three (3) evaporators and supporting infrastructure. Construction activities that

took place when Tetra Tech EBA was on site are described in this report.

2.0 CONSTRUCTION MONITORING AND COMMISIONING

Tetra Tech EBA had staff monitoring dike construction works during the following periods:

 Renata Klassen – March 25 to April 22, 2016

 Edgar Lopez-Negrete – April 17 to May 4, 2016

Tetra Tech IND had staff monitoring the installation and commissioning of the evaporators and associated

infrastructure during the following period:

 Orphé Beauchemin – June 23 to June 28, 2016

3.0 CIVIL EARTHWORKS CONSTRUCTION EQUIPMENT AND MATERIAL
TYPES

The general layout of the four (4) temporary water containment structures DP1-A, DP1-B, DP2-A, and DP3-A is

shown in Drawing 1. As-built information on the construction of the structures is presented in the following sections.

3.1 Construction Equipment

The following construction equipment was used for construction of the water containment structures:

 Caterpillar Inc. (CAT) 320C excavator

 CAT 345C excavator

 CAT 420E backhoe

 CAT 740 rock trucks

 CAT 966 loader
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 CAT CS-563E compactor

 CAT D8 dozer

 CAT D6 dozer

3.2 Material Types and Properties

The following material types were used for construction and their use in the construction sequence are shown on

the as-built drawings presented in Appendix B.

3.2.1 Underground Waste Rock

The Underground Waste Rock was mainly used for dike shell construction. Details on the measured material

properties of this material are presented in Appendix C.

3.2.2 Material 0-200 mm

Material 0-200 comprised crushed rock with maximum particle size less than 200 mm. Material 0-200 was crushed

on site and was used as a transition between the core material (Material 0-30) and the Underground Waste Rock.

Details on the measured material properties of this material are presented in Appendix C.

3.2.3 Material 0-30 mm

This material was used for the core of the dike structures and the results of the tests undertaken on this material

are presented in Appendix C.

3.3 Construction Material Quantities

Agnico Eagle provided Tetra Tech EBA with the finished quantities for each dike’s structure as presented in Table 1.

Table 1: Construction Material Quantities

Dike Material
Quantity

(m3)

DP1-A

Material 0-30 649

Material 0-200 170

Underground Waste Rock 2,518

DP1-B

Material 0-30 1,054

Material 0-200 266

Underground Waste Rock 12,212

DP2-A

Material 0-30 866

Material 0-200 152

Underground Waste Rock 3,302

DP3-A

Material 0-30 2,048

Material 0-200 920

Underground Waste Rock 9,648
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3.4 Dike Central Core Construction

The central core of the dike structures were constructed using two construction methods:

 Method A: Placed lifts approximately 300 mm thick of Material 0-30 that were saturated and compacted and

allowed to freeze to essentially develop a frozen core; and

 Method B: Placed lifts approximately 200 mm thick of Material 0-30 that were compacted without moisture

conditioning.

After some on-site trials for the construction of the frozen core (Method A) the following sequence of construction

was used:

 Step 1: Place Material 0-30 in a thin layer (typically 150 mm to 200 mm) without compaction with raised edges

to impound the water.

 Step 2: Flood the surface of the layer with hot water (typically between 45˚C and 50˚C) and compact with a 

steel drum roller.

 Step 3: Leave this wet compacted layer to freeze (typically overnight) while monitoring the freeze back

progress using single bead thermistors.

The construction of the core for DP1-A and DP3-A started with Method A and was switched to Method B during the

course of construction due to the warming weather conditions and construction difficulties associated with achieving

consistency with the Method A technique. These difficulties typically comprised: heat loss of the sprayed water due

to wind, blizzard conditions, blowing snow, high winds, and snow accumulation which resulted in poor and

inconsistent saturation of the placed material. Method B construction is expected to be more permeable than the

Method A construction and will possibly require downstream water management to intercept seepage passing

through the dike structure. The minimum elevation to which Method A was used was 67.9 m at DP1-A and 65.7 m

at DP3-A. For DP1-B and DP2-A the core was constructed using Method B.

4.0 CONSTRUCTION ACTIVITIES DP1-A

The dike was constructed between approximately March 25 and April 25, 2016. Construction activities for DP1-A

consisted of foundation preparation, construction of the dike core, and placement and compaction of Material 0-200

and Underground Waste Rock. The location of the dike is shown on Drawing 2. It is an approximately 120 m long

structure with a maximum height of 3.7 m to the top of the waste rock.

4.1 Foundation Preparation

Foundation preparation was undertaken below the dike footprint to remove snow, ice, boulders, and surface

organics. More thorough cleaning was undertaken under the core area to provide a good contact between the

cleaned existing ground and the new dike core material. The cleaning was carried out primarily with a CAT 420E

backhoe with a steel plate welded across the teeth of the backhoe bucket. Photo 1 shows a section of the dike

foundation cleaned prior to placement of the dike core material. The prepared foundation within the core base

comprised frozen organic natural ground with relatively small amounts of residual loose material.

The dike was tied into a waste rock pile at the north end which was the lower ground. The waste rock was loose

and contained a small layer about 0.5 m thick of snow at the base when connecting with the dike. Removal of loose

waste rock from the waste rock pile was attempted but abandoned due to the proximity of a haul road. The south

end of the dike is the higher ground.
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4.2 Core Construction Material 0-30

The dike core was constructed of Material 0-30 using both construction Method A and Method B. The Method A

core construction was undertaken between March 28 and April 18, 2016, and the balance of the core placement

using Method B was completed on April 25, 2016. The maximum average as-built elevation of the top of core is

69.1 m.

The frozen core type (Method A) construction was used to an elevation of approximately 67.9 m, corresponding to

Lift 4 in the lowest portion of the dike between the north end of the dike and approximate station STN 0+065. The

flooded lifts were compacted with a CAT CS-563E compactor, typically with two (2) full passes immediately after

flooding was complete (Photo 2). A combination of both static and/or vibration compaction was used. QA/QC

monitoring of the frozen core generally comprised visual observation, monitoring freezeback of the placed material,

and coring of the frozen layers.

The construction placement technique was switched from Method A to Method B on April 22 and continued until

April 25, 2016. Method B, Material 0-30 was placed in lifts ranging between 200 mm and 300 mm and compacted

with a CAT CS-563E compactor with a minimum of six (6) full passes. No moisture conditioning was used on the

Material 0-30 during placement, compaction, and final grading. QA/QC monitoring during Method B consisted of

visual observations during placement and compaction.

4.3 Material 0-200 Construction

Material 0-200 was placed beside Material 0-30 to provide a transition layer between Material 0-30 and the

Underground Waste Rock. Material 0-200 construction was undertaken between April 9 and April 25, 2016.

Material 0-200 was sourced from the site crusher. Material 0-200 was placed in lifts up to 600 mm thick and

compacted with a CAT CS-563E compactor.

QA/QC on Material 0-200 consisted of visual observations. No compaction testing was carried out on Material

0-200.

4.4 Underground Waste Rock Construction

Underground Waste Rock was used to provide erosion protection and a thermal cover to the dike core materials

(i.e. Material 0-30 and Material 0-200). Underground Waste Rock placement was undertaken between March 27

and April 25, 2016. The maximum average as-built top elevation is 70.46 m. Completed DP1-A is shown in Photo 3.

Underground Waste Rock was placed in lifts up to 1,000 mm thick and compacted with a CAT CS-563E compactor.

The waste rock was sourced from underground excavations.

QA/QC on the Underground Waste Rock consisted of visual observations. No compaction testing was carried out

on the waste rock.

5.0 CONSTRUCTION ACTIVITIES DP1-B

The DP1-B incorporates an existing road as part of the dike structure. The dike location is shown on Drawing 4. It

is an approximately 350 m long structure between stations STN 0+080 and STN 0+420 with a maximum height of

3.4 m to the top of waste rock. The road portion of the dike comprises about 70% of the total dike length between

stations STN 0+080 and STN 0+323.

Construction activities for the DP1-B observed by Tetra Tech EBA involved foundation preparation and placement

of the initial lifts of Material 0-30 and Material 0-200. The dike construction started on April 4, 2016 and continued
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after Tetra Tech EBA left site on May 4, 2016. Material 0-30 was not yet placed on the road section and two (2)

lifts were completed on the off road section of the dike when Tetra Tech EBA left site.

5.1 Foundation Preparation

The foundation for DP1-B was prepared under the entire dike footprint. Foundation preparation along the road

portion of the dike comprised scraping the road surface of loose materials, snow, and ice. Foundation preparation

away from the road area comprised removal of crusher stockpiles and fill materials, snow, ice, and surface organics.

More thorough cleaning of the foundation was undertaken away from the road area under the core to provide a

good contact between the cleaned existing ground and the new dike core material.

The foundation preparation along the road portion of the dike between stations STN 0+080 and 0+323 was observed

by Tetra Tech EBA as it progressed. Foundation preparation away from the road area between stations STN 0+323

and STN 0+420 was observed by Tetra Tech EBA, except for the final cleaning of the core base. The final cleaning

was undertaken during the nightshift on April 26, 2016 and was not observed by Tetra Tech EBA. The area was

covered with Material 0-30 the following morning when Tetra Tech EBA resumed work on dayshift.

5.2 Core Construction

The dike core was constructed of Material 0-30 using construction Method B. The Method B core construction

started on April 26, 2016 and was in progress when Tetra Tech EBA left site on May 4, 2016. When Tetra Tech

EBA left site, Material 0-30 was not yet placed on the road section and two (2) lifts were completed on the off road

section of the dike. Material 0-30 was placed in lifts ranging between 200 mm and 300 mm and compacted with a

CAT CS-563E compactor with a minimum of six (6) full passes (Photo 4). No moisture conditioning was used on

the Material 0-30 during placement and compaction. QA/QC monitoring consisted of visual observations during

placement and compaction. The maximum average as-built elevation of the top of core is 69.0 m.

5.3 Material 0-200 Construction

Material 0-200 was to provide a transition layer between Material 0-30 and Underground Waste Rock. No

Material 0-200 construction was undertaken while Tetra Tech EBA was on site. Thus, no construction activities

related to Material 0-200 construction for DP1-B were observed.

5.4 Underground Waste Rock Construction

Underground Waste Rock was used to provide erosion protection and a thermal cover to the dike core materials

(i.e. Material 0-30 and Material 0-200). Underground Waste Rock construction started on April 5, 2016 and was in

progress when Tetra Tech EBA left site on May 4, 2016. At this stage the waste rock within the road portion of the

dike was placed approximately to the elevation of the adjacent access road, and the first lift of waste rock was

placed on the off road section of the dike. The maximum average as-built top elevation is 70.7 m.

Underground Waste Rock was placed in lifts up to 1,000 mm thick and compacted with a CAT CS-563E compactor.

The waste rock was sourced from the underground excavations.

QA/QC on the Underground Waste Rock consisted of visual observations. No compaction testing was carried out

on the waste rock.

6.0 CONSTRUCTION ACTIVITIES DP2-A

The construction activities for DP2-A consisted of foundation preparation, construction of the dike core, and

placement and compaction of Material 0-200 and Underground Waste Rock. The location of the dike is shown on
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Drawing 6. It is an approximately 120 m long structure with a maximum height of 4.0 m to the top of the waste rock.

The dike’s construction started on March 29, 2016 and continued after Tetra Tech EBA left site.

6.1 Foundation Preparation

Foundation preparation was undertaken below the dike footprint to remove snow, ice, boulders, and surface

organics. More thorough cleaning was undertaken under the core area to provide good contact between the

cleaned existing ground and the new dike core material. The cleaning was carried out primarily with a CAT 420E

backhoe with a steel plate welded across the teeth of the backhoe bucket. Manual labour was used to remove

loose materials present between large boulders and to remove fresh snow accumulated overnight over the dike

footprint. The prepared foundation within the core base consisted of frozen organics with relatively small amounts

of residual loose material and with an area of large boulders frozen into the substrate.

6.2 Core Construction

The dike’s core was constructed of Material 0-30 using construction Method B. The core construction started on

April 19, 2016 and was in progress when Tetra Tech EBA left site on May 4, 2016. At this time the Material 0-30

was placed and compacted to a uniform elevation of 67.0 m. The maximum average as-built elevation of the top

of core is 68.0 m.

Material 0-30 was placed in lifts ranging between 200 mm and 300 mm and compacted with a CAT CS-563E

compactor with a minimum of six (6) full passes. No moisture conditioning was used on the Material 0-30 during

placement and compaction. Low areas between the boulders were raised in 200 mm lifts. QA/QC monitoring

consisted of visual observations during placement and compaction testing. Compaction test results are included in

Appendix D. The average percentage of compaction was 92% of Standard Proctor maximum dry density.

The waste rock pile at the east end of the dike was excavated on April 26, 2016 to tie the dike in to the stockpile.

The excavation proceeded about 20 m into the waste rock pile. Loose waste rock with layers of snow was removed

but frozen waste rock could not be reached. The waste rock was loose and contained snow layers when tied into

the dike. The west end of the dike was extended until it intersected with the natural ground at the top of core

elevation.

6.3 Material 0-200 Construction

Material 0-200 was placed adjacent to Material 0-30 to provide a transition layer between Material 0-30 and the

Underground Waste Rock. Material 0-200 construction was undertaken on May 1, 2016 and was in progress when

Tetra Tech EBA left site on May 4, 2016. Material 0-200 was sourced from the site crusher. Material 0-200 was

placed in lifts up to 600 mm thick and compacted with CAT CS-563E compactor.

QA/QC on Material 0-200 consisted of visual observations. No compaction testing was carried out on Material

0-200.

6.4 Underground Waste Rock Construction

Underground Waste Rock was used to provide erosion protection and a thermal cover to the dike core materials

(i.e. Material 0-30 and Material 0-200). Minor waste rock placement activities were conducted at DP2-A when Tetra

Tech EBA was on site.
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7.0 CONSTRUCTION ACTIVITIES DP3-A

The construction activities for DP3-A consisted of foundation preparation, construction of the dike core, and

placement and compaction of Material 0-200 and Underground Waste Rock. The location of the dike is shown on

Drawings 8 through 10. It is an approximately 300 m long structure with a maximum height of 3.4 m to the top of

the waste rock. The dike was constructed between approximately March 28 and May 4, 2016.

The abutments for DP3-A consisted of a waste rock pad at the south end of the dike and the main access road at

the north end.

7.1 Foundation Preparation

Foundation preparation was undertaken below the dike footprint to remove lake ice, snow, and surface organics.

More thorough cleaning was undertaken under the core area to provide a good contact between the cleaned existing

ground and the new dike core material. The cleaning was carried out primarily with a CAT 345C excavator and

manual labour. Consequently, the prepared foundation within the core base consisted of frozen organics with

relatively small amounts of residual loose materials.

7.2 Core Construction

The dike core was constructed of Material 0-30 using both construction Methods A and B. The Method A core

construction was undertaken between April 2 and April 21, 2016, and the balance of the core placement using

Method B was between April 22 and April 28, 2016. The maximum average as-built elevation of the top of core is

67.5 m.

The frozen core type (Method A) construction was used to approximate elevations and stations as below:

 Elevation 66.9 m at the north abutment decreasing in elevation to 66.3 m at station STN 0+255 (corresponding

to Lift 3);

 Elevations 66.0 m and 66.3 m between stations STN 0+255 to STN 0+120 (corresponding to Lift 2);

 Elevation 65.7 m between stations STN 0+120 and STN 0+080 (corresponding to Lift 2);

 Elevation 66.0 m between stations STN 0+080 and STN 0+030 (corresponding to Lift 2); and

 Elevation 66.3 m between stations STN 0+030 and STN 0+000 (corresponding to Lift 2).

The lifts were flooded using a hose connected to a concrete truck (Photo 5). The flooded lifts were compacted with

a CAT CS-563E compactor, typically with two (2) full passes immediately after flooding was complete. A

combination of both static and/or vibration compaction was used. QA/QC monitoring of the frozen core generally

comprised visual observation, monitoring freezeback of the placed material, and coring of the frozen layers.

The construction placement technique was switched from Method A to Method B on April 22 and continued until

April 28, 2016. Method B was used from the elevations reached with Method A described in the above paragraph

and continued to the top of core elevation at 67.5 m. Method B, Material 0-30 was placed in lifts ranging between

200 mm and 300 mm and compacted with a CAT CS-563E compactor with a minimum of six (6) full passes

(Photos 6 and 7). No moisture conditioning was used on the Material 0-30 during placement, compaction, and final

grading. QA/QC monitoring during Method B consisted of visual observations during placement and compaction

testing. Compaction test results are included in Appendix D. The average percent compaction was 98% of Standard

Proctor maximum dry density.
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The side slope of the waste rock pad abutment at the south end was scraped of loose rocks and snow. Marine

containers were stored on the waste rock pad and no excavation could proceed into the pad. The access road

abutment at the north end was prepared by removing snow and loose materials from the side slope of the road.

7.3 Material 0-200 Construction

Material 0-200 was placed beside the Material 0-30 to provide a separating layer between Material 0-30 and the

Underground Waste Rock. Material 0-200 construction was undertaken between April 9 and April 28, 2016.

Material 0-200 was sourced from the site crusher. Material 0-200 was placed in lifts up to 600 mm thick and

compacted with CAT CS-563E compactor.

QA/QC on the Material 0-200 consisted of visual observations. No compaction testing was carried out on the

Material 0-200.

7.4 Underground Waste Rock Construction

Underground Waste Rock was used to provide erosion protection and a thermal cover to the dike core materials

(i.e. Material 0-30 and Material 0-200). Underground Waste Rock construction was undertaken between March 30

and May 4, 2016. The maximum average as-built top elevation is 69.0 m.

Underground Waste Rock was placed in lifts up to 1,000 mm thick and compacted with CAT CS-563E compactor.

The completed DP3-A dike is shown in Photo 8. The waste rock was sourced from the underground excavations.

QA/QC on the Underground Waste Rock consisted of visual observations. No compaction testing was carried out

on the waste rock.

8.0 QUALITY CONTROL TESTING

8.1 Saturation Testing

Saturation of the flooded lifts was assessed during construction and after freeze back as follows:

 Visual observations during flooding;

 Penetration tests during flooding to determine penetration of water; and

 Drilled cores collected from frozen lifts which were analysed for ice saturation.

Generally, visual observations and penetration tests during flooding indicated that the material was wet and

saturated. Occasionally, the water did not penetrate to the bottom of the lifts. Water penetration was poor when

the water temperature was less than 40°C, the core material was not flooded right after placement, and during cold,

windy conditions.

Coring started on March 31 and proceeded until April 21, 2016. Unfortunately, the coring rig broke down between

April 7 and April 18, 2016. Coring activities are shown in Photo 9. Coring was conducted to confirm visual

observations during flooding activities.

Only the first lift of DP1-A was cored. The average percent of ice saturation calculated from the four (4) cores was

94.8%. The lowest percent saturation obtained was 93.1% (Appendix C).
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The three (3) bottom lifts were cored at DP3-A. The average degree of saturation from the five (5) cores was 91.1%

with the lowest value obtained being 80.2% (Appendix C). Two of the cores broke off during coring which may

indicate dry material near the bottom of the lift.

Based on Tetra Tech EBA’s experience, the degree of ice saturation in the cores was within typical ranges for

frozen core construction (i.e. minimum 85% with single results not falling below 80%).

8.2 Field Density Testing

Field density testing was conducted during the period between April 29 and May 4, 2016. Density testing was

conducted on DP2-A and DP3-A. Field density testing on DP2-A and DP3-A indicated an average compaction of

92% and 98% of the Standard Proctor Maximum Dry Density, respectively. A summary of the results is included in

Appendix D.

8.3 Single Bead Thermistors

Single bead thermistors were used to monitor freeze back temperatures of the flooded lifts of the core material.

Single bead thermistors were inserted into the flooded lifts about 2/3 from the lift bottom and the temperatures were

measured. Freeze back was achieved when the temperatures reached -2°C.

Single bead thermistors were also installed in the dikes for longer term temperature monitoring. These single bead

thermistors have been read periodically after the construction was completed. Tetra Tech EBA installed single

bead thermistors in DP1-A and DP3-A on April 28, 2016 and their locations in the dikes are shown on Drawings 12

and 13. The temperature measuring points were located along the centerline of each dike slightly below (between

75 mm and 125 mm) the top of core elevation. Tetra Tech EBA prepared single bead thermistors on May 3, 2016

for future installation by Agnico Eagle in DP1-B and DP2-A. The single bead thermistors were placed in a steel

pipe and covered with Material 0-30 for protection. Drawings 12 and 13 also show the locations of single bead

thermistors installed by Agnico Eagle in DP1-B and DP2-A.

Temperature readings from the single bead thermistors installed at DP1-A and DP3-A are included in tables

presented on Drawings 12 and 13. The temperatures measured on May 4, 2016 indicated that the top of the core

in both dikes ranged between -5.51°C and -7.02°C (DP1-A) and -4.10°C and -5.21°C (DP3-A).

8.4 Moisture-Density Relationships

Moisture-density relationship testing was conducted on two (2) samples of the Material 0-30 and the results are

presented in Appendix C. Moisture-density relationship testing was completed off site by Englobe,

Rouyn-Noranda, QC. Moisture-density relationship testing was completed using standard Proctor (ASTM D 698)

and modified Proctor (ASTM D 1557) compaction efforts and the results showed dry density of 2,379 kg/m3 at the

optimum moisture content of 6% (standard Proctor) and 2,420 kg/m3 at the optimum moisture content of 5.7%

(modified Proctor). Moisture-density relationship testing results from the standard Proctor test were used for the

field density testing as no other results were available at the time.

8.5 Particle Size Distribution

Particle size distribution was conducted on the materials used for the dike construction and is included in

Appendix C. Particle size distribution on Material 0-30 and Material 0-200 was completed off site by Englobe,

Rouyn-Noranda, QC. Particle size distribution on the waste rock was completed on site.

The laboratory testing results on Material 0-30 indicated that this material comprises on average 65% gravel, 25%

sand and typically 10% fines.



MELIADINE – P-AREA CONTAINMENT CONSTRUCTION RECORD REPORT

FILE: ENG.EARC03038-01 | SEPTEMBER 2016 | ISSUED FOR USE

20160928 Meliadine - P1 Containment IFU

Material 0-200 was used as transition between the Material 0-30 and the Underground Waste Rock. The laboratory

testing results on Material 0-200 indicated that the material meets the filter criteria against the Material 0-30.

8.6 Specific Gravity Testing

Specific gravity testing was done on two (2) samples of Material 0-30 and the results are included in Appendix C.

Specific gravity testing was completed off site by Englobe, Rouyn-Noranda, QC. Specific gravity test results of 2.87

were used for calculating the core saturation.

8.7 Permeability Testing

Permeability testing was conducted on three (3) samples of Material 0-30 and the results are included in

Appendix C. Permeability testing was completed off site by Englobe, Rouyn-Noranda, QC. Permeability testing

results indicated the permeability of the Material 0-30 of 3.10E-02 cm/sec, 9.20E-02 cm/sec, and 1.10E-01 cm/sec

on the three (3) samples.

9.0 DIKE DEFICIENCIES DURING CONSTRUCTION

The initial intent of the dike structures was to construct them as frozen core dike structures. However, construction

started later than expected and was delayed on numerous occasions due to blizzard weather conditions, equipment

breakdown, and equipment availability. Accordingly, only the lower portions of dikes DP1-A and DP3-A were

constructed as frozen core structures between March 25 and April 21, 2016. Isolated areas may not be fully

saturated. Thereafter and due to rapidly warming weather conditions, the balance of the dikes were constructed

using non-moisture conditioned Material 0-30 at the core to the final core elevation.

10.0 EVAPORATORS INSTALLATION AND COMISSIONING

10.1 Introduction

The evaporators were installed to maintain capacity in the P-Area and to protect the integrity of the dikes.

Three (3) evaporators provided by MINETEK were installed on the jetties in the P-Area 1 (Photo 10) and electrically

connected to Meliadine power diesel generators.

In the same time, a pumping station (Photo 11) was immersed in P-Area 1, and two (2) submersible pumps were

installed, as well as required hoses and strainers skids (Photo 12) to prevent material clogging the evaporator’s

nozzles.

MINETEK has designed, manufactured, and supplied the following equipment:

 Three (3) 400/200 evaporators;

 Water flow of 25 L/sec at ten (10) bars for each evaporator;

 Heavy duty construction – stainless steel;

 Evaporation efficiency of about 30% to 35% over the period from July to September; and,

 Suitable for a 24/24 and 7/7 operation over that period.

Final commissioning was completed on June 28, 2016.
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10.2 Operation Philosophy

The evaporator system is designed for vaporizing water into the atmosphere. The evaporator applies the principles

of thermodynamics to accelerate the phase change from liquid water to vapor in large quantities.

The evaporator unit achieves increased evaporation by discharging water into a patented spiral water spray nozzle

assembly designed to achieve an optimal water droplet size immediately prior to the introduction into a high velocity

air stream. An extremely high air to water ratio mixture is generated and propelled into the atmosphere maximizing

the exposed surfaces of fractured droplets to fresh, low humidity air resulting in water evaporation.

10.3 Construction and Commissioning Activities

Installation

The first phase of evaporator’s installation, testing, and commissioning consisted of the construction of three (3)

“fingers” or jetties to allow the physical installation of the evaporators, in the prevailing winds direction, on the north

shore of P-Area 1 (Photo 10) as shown on Drawing 65-695-265-216 REV01 in Appendix E.

On June 3, 2016, Agnico Eagle construction team immerged a modified marine container in the middle of P-Area 1,

where a new sump pit had been dug, to act as an oversized strainer to prevent lakebed sediments to get to the

pumps and to the evaporators, and ensure a minimum level of water.

Another modified marine container was installed near pump sump to be used as an electrical room. Power cables

were connected to the new electrical room from the main generators.

Two (2) submersible pumps were ordered and shipped to site. Both pumps where then submerged into the marine

container, electrically wired, and linked to the strainer skids with flexible hoses.

The three (3) evaporators were installed, connected to the strainer skids, and wired on their respective jetties. A

pressure relief valve is shown in Photo 13.

Based on Tetra Tech IND experience, the physical installation was performed adequately and in conformity with

initial plans.

12 Hours Operation Test

Following the completion of equipment installation on June 26, 2016, a 12 hours test was performed on evaporators

to evaluate their performances and reliability.

Following the 12 hours test, a surveyor from Agnico Eagle measured the difference in level of water between the

end and the beginning of the test. No water from P-Area 2 or P-Area 3 was transferred into P-Area 1 during the

tests.

The final level of water in P-Area 1 was measured on June 27, 2016 by the surveyor after the 12 hours operation

test to confirm system’s performance and level confirmations were done by Tetra Tech IND.

After estimations based on the model, the operation test evaporated approximately 706 m³ of water, which

translates to a 92 % efficiency. The results were witnessed by the MINETEK representative and were accepted by

all parties.
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Final modification and equipment hand-over for operation

On June 28, 2016, the equipment was inspected with operation and maintenance responsible and MINETEK

representative. Pre-operational checks were completed and equipment given to the operation team.

The three (3) evaporators during operation are shown in Photo 14. The sign off was scheduled for the following

morning. Handover document is included in Appendix E.

11.0 LIMITATIONS

This report and its contents are intended for the sole use of Agnico Eagle Mines Limited (Agnico Eagle) and their

agents. Tetra Tech EBA Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy of any of the

data, the analysis, or the recommendations contained or referenced in the report when the report is used or relied

upon by any Party other than Agnico Eagle or for any Project other than the proposed development at the subject

site. Any such unauthorized use of this report is at the sole risk of the user. Use of this report is subject to the

terms and conditions stated in Tetra Tech EBA’s Services Agreement. Tetra Tech EBA’s General Conditions are

provided in Appendix A of this report.
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PHOTOGRAPHS



Prepared foundation at DP1-A (looking south).  March 30, 2016.

Compaction of watered lift at DP1-A.  April 10, 2016.

Photo 1: 

Photo 2: 
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DP1-A at completion (looking north). April 30, 2016.

DB1-B during construction (looking south). April 29, 2016.

Photo 3: 

Photo 4: 
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Watering a lift of Material 0-30 at DP3-A. April 15, 2016.

Compaction of the core material at DP3-A. April 22, 2016.

Photo 5: 

Photo 6: 
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Compaction of core material at DP3-A (looking north). April 24, 2016.

DP3-A at completion (looking south). May 4, 2016.

Photo 7: 

Photo 8: 
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Coring at DP3-A.  April 21, 2016. 

P-Area 1. June 25, 2016.

Photo 9: 

Photo 10: 
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Strainer skid. June 24, 2016.Photo 12: 



Pressure relief valve. June 24, 2016.

Three evaporators during operation. June 28, 2016.

Photo 13: 

Photo 14: 
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GEOTECHNICAL REPORT 
This report incorporates and is subject to these “General Conditions”. 
 

1.0 USE OF REPORT AND OWNERSHIP 

This geotechnical report pertains to a specific site, a specific 
development and a specific scope of work. It is not applicable to any 
other sites nor should it be relied upon for types of development other 
than that to which it refers. Any variation from the site or development 
would necessitate a supplementary geotechnical assessment.  

This report and the recommendations contained in it are intended for 
the sole use of Tetra Tech EBA’s Client. Tetra Tech EBA does not 
accept any responsibility for the accuracy of any of the data, the 
analyses or the recommendations contained or referenced in the 
report when the report is used or relied upon by any party other than 
Tetra Tech EBA’s Client unless otherwise authorized in writing by 
Tetra Tech EBA. Any unauthorized use of the report is at the sole risk 
of the user. 

This report is subject to copyright and shall not be reproduced either 
wholly or in part without the prior, written permission of Tetra Tech 
EBA. Additional copies of the report, if required, may be obtained 
upon request. 

2.0 ALTERNATE REPORT FORMAT 

Where Tetra Tech EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related documents 
and deliverables (collectively termed Tetra Tech EBA’s instruments 
of professional service), only the signed and/or sealed versions shall 
be considered final and legally binding. The original signed and/or 
sealed version archived by Tetra Tech EBA shall be deemed to be 
the original for the Project. 

Both electronic file and hard copy versions of Tetra Tech EBA’s 
instruments of professional service shall not, under any 
circumstances, no matter who owns or uses them, be altered by any 
party except Tetra Tech EBA. Tetra Tech EBA’s instruments of 
professional service will be used only and exactly as submitted by 
Tetra Tech EBA. 

Electronic files submitted by Tetra Tech EBA have been prepared 
and submitted using specific software and hardware systems. Tetra 
Tech EBA makes no representation about the compatibility of these 
files with the Client’s current or future software and hardware 
systems. 

3.0 ENVIRONMENTAL AND REGULATORY ISSUES 

Unless stipulated in the report, Tetra Tech EBA has not been retained 
to investigate, address or consider and has not investigated, 
addressed or considered any environmental or regulatory issues 
associated with development on the subject site. 

 

4.0 NATURE AND EXACTNESS OF SOIL AND 
ROCK DESCRIPTIONS 

Classification and identification of soils and rocks are based upon 
commonly accepted systems and methods employed in professional 
geotechnical practice. This report contains descriptions of the 
systems and methods used. Where deviations from the system or 
method prevail, they are specifically mentioned. 

Classification and identification of geological units are judgmental in 
nature as to both type and condition. Tetra Tech EBA does not 
warrant conditions represented herein as exact, but infers accuracy 
only to the extent that is common in practice. 

Where subsurface conditions encountered during development are 
different from those described in this report, qualified geotechnical 
personnel should revisit the site and review recommendations in light 
of the actual conditions encountered. 

5.0 LOGS OF TESTHOLES 

The testhole logs are a compilation of conditions and classification of 
soils and rocks as obtained from field observations and laboratory 
testing of selected samples. Soil and rock zones have been 
interpreted. Change from one geological zone to the other, indicated 
on the logs as a distinct line, can be, in fact, transitional. The extent 
of transition is interpretive. Any circumstance which requires precise 
definition of soil or rock zone transition elevations may require further 
investigation and review. 

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION 

The stratigraphic and geological information indicated on drawings 
contained in this report are inferred from logs of testholes and/or 
soil/rock exposures. Stratigraphy is known only at the locations of the 
testhole or exposure. Actual geology and stratigraphy between 
testholes and/or exposures may vary from that shown on these 
drawings. Natural variations in geological conditions are inherent and 
are a function of the historic environment. Tetra Tech EBA does not 
represent the conditions illustrated as exact but recognizes that 
variations will exist. Where knowledge of more precise locations of 
geological units is necessary, additional investigation and review may 
be necessary. 
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7.0 PROTECTION OF EXPOSED GROUND 

Excavation and construction operations expose geological materials 
to climatic elements (freeze/thaw, wet/dry) and/or mechanical 
disturbance which can cause severe deterioration. Unless otherwise 
specifically indicated in this report, the walls and floors of excavations 
must be protected from the elements, particularly moisture, 
desiccation, frost action and construction traffic. 

8.0 SUPPORT OF ADJACENT GROUND AND STRUCTURES 

Unless otherwise specifically advised, support of ground and 
structures adjacent to the anticipated construction and preservation 
of adjacent ground and structures from the adverse impact of 
construction activity is required. 

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY 

There is a direct correlation between construction activity and 
structural performance of adjacent buildings and other installations. 
The influence of all anticipated construction activities should be 
considered by the contractor, owner, architect and prime engineer in 
consultation with a geotechnical engineer when the final design and 
construction techniques are known. 

10.0 OBSERVATIONS DURING CONSTRUCTION 

Because of the nature of geological deposits, the judgmental nature 
of geotechnical engineering, as well as the potential of adverse 
circumstances arising from construction activity, observations during 
site preparation, excavation and construction should be carried out 
by a geotechnical engineer. These observations may then serve as 
the basis for confirmation and/or alteration of geotechnical 
recommendations or design guidelines presented herein. 

11.0 DRAINAGE SYSTEMS 

Where temporary or permanent drainage systems are installed within 
or around a structure, the systems which will be installed must protect 
the structure from loss of ground due to internal erosion and must be 
designed so as to assure continued performance of the drains. 
Specific design detail of such systems should be developed or 
reviewed by the geotechnical engineer. Unless otherwise specified, 
it is a condition of this report that effective temporary and permanent 
drainage systems are required and that they must be considered in 
relation to project purpose and function. 

12.0 BEARING CAPACITY 

Design bearing capacities, loads and allowable stresses quoted in 
this report relate to a specific soil or rock type and condition. 
Construction activity and environmental circumstances can 
materially change the condition of soil or rock. The elevation at which 
a soil or rock type occurs is variable. It is a requirement of this report 
that structural elements be founded in and/or upon geological 
materials of the type and in the condition assumed. Sufficient 
observations should be made by qualified geotechnical personnel 
during construction to assure that the soil and/or rock conditions 
assumed in this report in fact exist at the site. 

13.0 SAMPLES 

Tetra Tech EBA will retain all soil and rock samples for 30 days after 
this report is issued. Further storage or transfer of samples can be 
made at the Client’s expense upon written request, otherwise 
samples will be discarded.  

14.0 INFORMATION PROVIDED TO TETRA TECH EBA BY 
OTHERS 

During the performance of the work and the preparation of the report, 
Tetra Tech EBA may rely on information provided by persons other 
than the Client. While Tetra Tech EBA endeavours to verify the 
accuracy of such information when instructed to do so by the Client, 
Tetra Tech EBA accepts no responsibility for the accuracy or the 
reliability of such information which may affect the report. 
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APPENDIX B
AS-BUILT DRAWINGS
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Tetra Tech EBA

PARTICLE SIZE DISTRIBUTION

PROJECT: P1 Containment EBA SAMPLE NO: M16-DP1A-UGWR-PSD1-20160328

Short Term Frozen Core SAMPLE DESCRIPTION: U/G Waste Rock

Dam collected during placement

ADDRESS: Meliadine, NU

PROJECT NO: E14103077-03 MOISTURE CONT. : 0.0%

DATE TESTED: By: RAK

CLIENT: Agnico Eagle Mines Ltd. BULK REL DENSITY: n/a

BULK REL. DENSITY (SSD): n/a

ATTENTION: Larry Chabot APPARENT REL. DENSITY: n/a

Sylvain Chartier ABSORPTION: n/a

PARTICLE

SIZE

200 100

100 60

75 53

50 44

25 32

10 18

5 11

Remarks:

Reviewed by: P.Eng.

PERCENT

Oct 10/14

PASSING

Data presented hereon is for the sole use of the

stipulated client. EBA is not responsible, nor can be

held liable, for use made of this report by any other

party, with or without the knowledge of EBA.

The testing services reported herein have been performed by an EBA technician to recognized

industry standards, unless otherwise noted. No other warranty is made. These data do not include

or represent any interpretation or opinion of specification compliance or material suitability. Should

engineering interpretation be required, EBA will provide it upon written request.

SIEVE ANALYSIS REPORT
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EBA FILE: ENG.EARC03038-01 | SEPTEMBER 2016 | ISSUED FOR USE

CORE ICE SATURATION SUMMARY TEMPORARY WATER RETAINING STRUCTURES, MELIADINE

MAXIMUM DRY
DENSITY

OPTIMUM MOISTURE
CONTENT

(kg/m3) (%)

M1 Material 0-30 1 2379 6.0 2.870

MOISTURE CONTENT FROZEN BULK DENSITY FROZEN DRY DENSITY COMPACTION ICE SATURATION

(%) (kg/m3) (kg/m3) (%) (%) 1

AVERAGE 12.5% 2284 2035 85.6% 92.8% 2

MINIMUM 8.0% 2067 1715 72.1% 80.2% 3

MAXIMUM 20.6% 2388 2184 91.8% 97.2%

STD. DEV. 4.1% 117 173 7.3% 5.2% 0.9167

CORE ICE SATURATION SUMMARY TEMPORARY WATER RETAINING STRUCTURES, MELIADINE

SAMPLE # COLLECTED DAM STATION/LOCATION MATERIAL ID
ELEVATION/LIFT

(approx.)
CORE CONDITION

MOISTURE
CONTENT

(%)

FROZEN BULK
DENSITY

(kg/m3)

FROZEN
DRY

DENSITY

(kg/m3)

COMPACTION
ICE SATURATION

(%)

M16-DP1A-DC1-20160402 2016-04-02 DP1-A 0+040 / D/S M1 1 1 10.8% 2351 2123 89.2% 95.7%

M16-DP1A-DC2-20160403 2016-04-03 DP1-A 0+086 / D/S M1 1 1 15.8% 2172 1876 78.9% 93.1%

M16-DP1A-DC3-20160403 2016-04-03 DP1-A 0+067 / D/S M1 1 1 MEASUREMENT ERROR - COULD NOT CALCULATE

M16-DP1A-DC4-20160403 2016-04-03 DP1-A 0+060 / D/S M1 1 3 DAMAGED CORE

M16-DP1A-DC5-20160404 2016-04-04 DP1-A 0+089 / U/S M1 1 1 20.6% 2067 1715 72.1% 95.6%

M16-DP1A-DC6-20160404 2016-04-04 DP1-A 0+084 / U/S M1 1 1 16.3% 2169 1865 78.4% 94.7%

M16-DP1A-DC7-20160407 2016-04-07 DP3-A 0+016 / U/S M1 1 3 SUSPECTED MEASUREMENT ERROR

M16-DP1A-DC8-20160407 2016-04-07 DP3-A 0+025 / U/S M1 1 1 11.7% 2304 2062 86.7% 93.7%

M16-DP1A-DC9-20160421 2016-04-21 DP3-A 0+110 / U/S M1 2 2 9.0% 2380 2184 91.8% 89.3%

M16-DP1A-DC10-20160421 2016-04-21 DP3-A 0+110 / U/S M1 2 3 10.8% 2361 2131 89.6% 97.2%

M16-DP1A-DC11-20160421 2016-04-21 DP3-A 0+120 / Centre M1 2 2 9.7% 2388 2178 91.5% 95.3%

M16-DP1A-DC12-20160421 2016-04-21 DP3-A 0+230 / Centre M1 3 2 8.0% 2360 2184 91.8% 80.2%

DENSITY OF ICE

MATERIAL ID

CORE CONDITIONS

EXCELLENT

GOOD

POOR / DAMAGED

MATERIAL DESCRIPTION
STANDARD PROCTOR

ID
SPECIFIC GRAVITY

STATISTIC

1

2016_Meliadine_P1FrozenCore_Core_Saturation_Summary_IFU



MELIADINE – P-AREA CONTAINMENT CONSTRUCTION RECORD REPORT

FILE: ENG.EARC03038-01 | SEPTEMBER 2016 | ISSUED FOR USE

20160928 Meliadine - P1 Containment IFU

APPENDIX D
FIELD TESTING RESULTS



ASTM Designation D6938

Project: Test Apparatus: Troxler No:

Specified Compaction:

Project No.: Specified Moisture (MC):

Client: Temperature ºC ºC

Attention: Date Tested: By:

Contractor: Construction Period:

Soil Description:

Material Usage/Zone:

Remarks:

Reviewed By:

COMPACTION TESTING SUMMARY REPORT

Meliadine Project: P1 Containment Nuclear 60855

% Std. Proctor Max. Dry Density

29-April-16 ELN

Material 0-30

704-ENG.EARC03038-01

Agnico Eagle Mines Ltd. Air: 6 Soil:

Dyke Core

Date
yyyy/mm/dd

Test No.

Location:
Elevation

(m)

Dry

Density
(kg/m³ )

MC
%

Max.

Dry

Density

Opt.

MC
%

Comp

% SPD

3.7 2379 6.0 96.6
200

Probe

(mm)

2016/04/29
1

DP3-A; STN 0 + 080; CL of core 67.5 2299

2379 6.0 98.7
200

2016/04/29
2

DP3-A; STN 0 + 130; CL of core 67.5 2349 3.2

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to recognized

industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification

compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.

ISSUED FOR USE P.Eng.



ASTM Designation D6938

Project: Test Apparatus: Troxler No:

Specified Compaction:

Project No.: Specified Moisture (MC):

Client: Temperature ºC ºC

Attention: Date Tested: By:

Contractor: Construction Period:

Soil Description:

Material Usage/Zone:

Remarks:

Reviewed By:

COMPACTION TESTING SUMMARY REPORT

Meliadine Project: P1 Containment Nuclear 60855

% Std. Proctor Max. Dry Density

3-May-16 ELN

Material 0-30

704-ENG.EARC03038-01

Agnico Eagle Mines Ltd. Air: 6 Soil:

Dyke Core

Date
yyyy/mm/dd

Test No.

Location:
Elevation

(m)

Dry

Density
(kg/m³ )

MC
%

Max.

Dry

Density

Opt.

MC
%

Comp

% SPD

3.5 2379 6.0 92.9
200

Probe

(mm)

2016/05/03
3

DP2-A; STN 0 + 107; CL of core 67.0 2211

2379 6.0 90.2
200

2016/05/03
5

DP2-A; STN 0 + 069; CL of core 67.0 2238 3.5

2016/05/03
4

DP2-A; STN 0 + 099; CL of core 67.0 2146 3.8

2380 6.0 94.0
200

2016/05/03
6

DP2-A; STN 0 + 056; CL of core 67.0 2189 3.3 2381 6.0 91.9
200

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to recognized

industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification

compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.

ISSUED FOR USE P.Eng.
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