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Secant Pile Approval procedure - DRAFT

1-

Approved Foundation | The bathymetry of the bedrock done by the surveyor was not
treated (there are some noise with high and low peaks). KCG is aware of this and is cleaning
their bedrock surface survey. Result: KCG will send an excel file with clean approved bedrock
profile.

Review of pile depth | The lowest elevation of bedrock where a one meter pile will be
located is being taking into consideration as implementation point for the piles instead of
taking the center line point, which was giving higher elevations and the 1.0 m bedrock
socket was not being respected. Result: KCG should send an excel file with the new depth of
bedrock to attain by pile (excel file: WT_SCEACANT PILES LISTING WITH QUANTITIES.xIsx).
The following sketch demonstrates the change.

C.L

Lowest elevation
Bedrock

1.0 m

The surveyor (KCG) will then implement these depths on the dike by using a nail on the
ground indicating the center of the casing and a flag indicating the depth to attain. Henry
Drilling (HD) will then drill place the casing and drill down to bedrock. They usually penetrate
the bedrock with their casing about 4 cm and then they use their rock hammer to go down
1.0 m down to bedrock. During this process HD records the length of the casing, the casing
depth, the rock depth, if water is encountered, etc. This is all recorded in their drill logs.
Ideally, QC should be present at all times during this process. Sector with uncertainties
(where bedrock may not have been reached after cleaning process) have to get stringent
controls (QA and QC shall be present).

Once HD has finished the drilling and rock hammer, the surveyor (KCG) has to survey the
deviation of the pile by surveying the lip of the casing in 4 points (refer to document: CON-
MET-010 - Survey procedure for drilling pipe installation.pdf) and survey the top of the
casing with the total station. The QC (and / or QA) has to measure the depth of the bedrock
socket from the top of the casing and should use the elevation of the top of the casing



(surveyed by KCG) and subtract the measured depth by tape. This elevation should be
compared to the theoretical bedrock (as per elevation shown on the excel file discussed on
point 2 - WT_SCEACANT PILES LISTING WITH QUANTITIES.xIsx ). It should be noted that KCG
has another excel file to calculate the deviation per pile (refer to document: SECANT PILES
CALCUL TABLE.xlsx). This document records the maximum elevation of the casing to
therefore obtain the bottom of the rock socket. QA/QC should initial the drill log of HD per
pile ONLY if the elevation to bedrock has been attained. The maximum tolerance is of
100 mm for the depth of the bedrock socket. After approval of this, HD can pour CB slurry in
the secant pile/trench. QA can then collect all the drill logs that were approved and create
an approval form for the total of piles that were drilled and where CB slurry was placed.
Ideally, there will only be one approval form per shift to approve the drilling of the casings
and the drill logs should be in appendix.

After, CB slurry backfilled in the secant pile/trench and after receiving the results of the
testing (about 7 days), there will be an additional approval form that will approve a number
of secant piles by approving the placement of CB slurry, the results of the tests (received by
GHD), the deviation of the pile (refer to document: SECANT PILES CALCUL TABLE.xIsx and the
as built drawings that will be sent by KCG). It should be noted that the as built is necessary
once the tertiary piles have been put in place since this is where the gaps in the cutoff wall
will be seen. If any gaps are encountered, then quarterly piles will have to be drilled to cover
the gap. It will be required to have the as built once the primary and secondary piles have
been drilled so that the tertiary pile can be adjusted based on deviation and location of the
primary and secondary.



Activities DRILLING HOLE #

(Tertiary piles need approvals)

Controls and Approvals

IMPLEMENTATION OF CASING
(KCG)

CASING INSTALLATION

CB MIXING

CONTROLS
(KCG)
- Lenght of casign drilled
- Depth of Casing shoe
- Presence of water and depth

INITIAL TESTS

(GHD)

- Mix / Batch #
- pH

- Temperature
- Density

BEDROCK DRILLING

CONTROLS
(KCG + GHD + SNC)

FINAL TABLE OF THE CONTROLS
- # of pile
- Survey of the top of casign
- Depth of pile (KCG)
- Depth of pile (GHD)
- Depth of pile (SNC, if any)
- Initials

INITIAL APPROVALS
(KCG)
use or waste the batch

VY

FINAL CASING APPROVAL FORMS

SLURRY (KCG + GHD + SNC)

APPROVAL FORMS WHICH INCLUDE
- final table of the controls

FINAL CB APPROVAL FORMS
(GHD and SNC)
APPROVAL FORMS WHICH INCLUDE
Batches # / piles
Initial tests results

- Drawings
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FIELD VANE TEST
(NILCON)

CLIENT: Agnico Eagle Mines

PROJECT No.: 11130315-B1

PROJECT / SITE: Amarug

SECANT PILE No.: Slurry wall

Apparatus No.: OEP016730

Apparatus Model = BDS160-SPL Ground surface elevation: 156.50 m
Paddle No.: _Small one
Secant pile No. Date Hour Depth (m) (Eﬁ?ﬁfsg;e
1 2018-09-13 15h00 0.18m 110
2 2018-09-13 14h30 0.16m 90
3 2018-09-13 15h30 0.175m 102.5
4 2018-09-13 16h00 0.20m 117.5

Remarks / Resistance to driving:

between 14.0°C to 14.5°C

The rod has been push down with two wrenches and the power of two men until refusal.
\We also took a temperature reading by plugging a concrete thermometer inside of the CB Mix in place and the temperature varies

Performed by: Maxime Cété
Date: 2018-09-13

Calculated by: Maxime Coté
Date: 2018-09-13

Verified by: Amadou Oury Diallo
Date: 2018-09-13

GHD FO-110.18 - Field Vane Test, Nilcon- Rev.0 — 09/07/2018
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= FIELD VANE TEST
(NILCON)

Je==rx]

CLIENT: __Agnico Eagle Mines PROJECT No.: 11130315-B1

PROJECT / SITE: __Amaruq SECANT PILE No.: Slurry Wall

Apparatus No.: OEP016730

Apparatus Model = BDS160-SPL Slurry surface elevation: 156.50 m

Paddle No.: _Small one
Stations Date H Depth (m) Resistance

our (Cu en kPa)

0+088,75 2018-09-13 15h00 0.18m (156.50 to 156.32) 110
0+089,55 2018-09-13 14h30 0.16m (156.50 to 156.34) 90
0+090.35 2018-09-13 15h30 0.175m (156.5 to 156.325) 102.5
0+091.15 2018-09-13 16h00 0.20m (156.5 to 156.30) 117.5
0+090,75 2018-09-14 16h45 0.24m (156.50 to 156.26) 142.5
0+089.95 2018-09-14 16h15 0.20m (156.50 to 156.30) 135
0+089.15 2018-09-14 16h30 0.20m (156.50 to 156.30) 147.5
0+088.75 2018-09-14 15h15 0.08m (156.20 to 156.12) Rejected*
0+084.35 2018-09-14 15h30 0.19m (156.50 to 156.31) 105
0+084.35 2018-09-14 16h00 0.16m (156.20 to 156.04) 137.5
0+082.20 2018-09-14 15h45 0.23m (156.50 to 156.27) 105

Notes : *: Rejected because the paddle was not deep enough due to refusal.

Each rod has been push down with two wrenches and the power of two men until refusal.
Temperature of the slurry has been take, 10.5°C (0+091.15), 17.7°C (0+084.35) and 14.7°C (0+082.20).
Performed by: Maxime Cété Calculated by: Maxime Cété Verified by: Denis-Jacques Coulombe
Date: 2018-09-14 Date: 2018-09-14 Date: 2018-09-14

GHD FO-110.18 - Field Vane Test, Nilcon- Rev.0 — 09/07/2018
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Figure 1 - Drop in Pile Height After Placement in Primary Pile 065: The pile was filled to the full elevation
later on
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I I VANE SHEAR TEST
i q (FIELD)
Client: AEM Date:  9/19/2018
Project: Whale Tail Dike Shift: Day
Location: Amaruq QC rep.: Max C
Aparratus # 0EP016730 Grout indentification: Cement bentonite
Apparatus Model: BDS160-SPL
Paddle used: Small one Ground surface elevation: 156.5
Vane shear test
Secant Pile o
Test hour g Denth curin Shear
‘ Last batch hour (mm/dd/yyyy Q ,:‘ (n':) Elevation (m) time “g‘) Resistanc
#SP/Stations| (mm/dd/yyyy hh:mm) 9 e (kPa)
hh:mm) .‘.’
21 9/17/2018 4:50 | 9/19/2018 15:00 | 18.7 | 0.500 | 156.5 to 156.00| 58.2 >160
89 9/18/2018 5:53 | 9/19/2018 14:30 | 24.7 | 0.500 | 156.5 to 156.00( 32.6 >160
89 9/18/2018 5:53 | 9/19/2018 15:30| - 1.000 | 156.5 to 155.50( 33.6 >160
89 9/18/2018 5:53 | 9/19/2018 16:00 2.000 | 156.5 to 154.50| 34.1 >160
97 9/18/2018 11:10 | 9/19/2018 16:30 | 25.4 | 0.500 | 156.5 to 156.00( 29.3 >160

Remarks / Resisting to driving :
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Maxime Coté

Verified by : Denis-Jacques Coulombe

Date : 9/19/2018

Date :

9/19/2018
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Figure 1: Punching on top of the CB sample

TV AR 2

Figure 3: "Shear cone" observed on broken CB sample after unconfined compression test
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