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To: Chris Murray, Michael Anderson and Dick Matthews
From: Chris Teske

Cc: Adam Gyorffy, Cody Gagne, Wayne Rogers

Date: January 23, 2018

Re: Nuluujaak Pit Haul Road Construction

Summary:

The Mine Operations department is planning to perform some significant road construction during 2018
and 2019.

The first project is to construct a new road to access the Nuluujaak pit starting at approximately KM108.
This road will travel up the East face of the mountain and will be in use for all four phases of the pit.

The second project is widening the entire existing mine haul road to allow for double lane 793 haul truck
traffic. This entails widening the existing road from KM104 to KM110 by approximately 8.5 m on average.

This document outlines the proposed designs with particular focus on water control and management.

New Pit Access Road:

The new pit access road, as seen in Figure 1, will travel up from KM108 and meet the pit near the south
mining face. The planned construction starts at the 620 elevation and will work down towards KM108
where it will intersect with the existing mine haul road. This will significantly increase production
capacity by decreasing the ore haul cycle time as well as improving site safety by providing a secondary
access road to the pit.

The road design specifics are as follows:

e 1,400 minlength @ approx. 10% gradient

e Starting from 620 masl going to 485 masl

e  Minimum 25 m road width — required for dual lane 793 traffic
e Crowned at 4.5% from center

e 3 m high berm on down-hill side

e ~275,000 m3fill, 27,000 m3 cut

e ~75,000m? of disturbed area
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The water management structures being implemented with the road are as follows:

e 1 m deep ditch on up-hill side

e 2 rock cut ditch sections, 785 m long and 285 m long for upper and lower sections respectively
(As per rock cut ditch design - Appendix B)

e 1 connecting ditch section 400 m long (As per standard ditching design — Appendix B)

e 1 twinned culvert installed to allow the existing mine haul road ditch to flow under the new
access road (As per standard twinned culvert design — Appendix A)

With the aforementioned water management structures being constructed, the volume and flow of
water will not change once it has reached downstream of the mine haul road. As can be seen in Figure 2,
any water that is being diverted due to the new pit access road, will be directed into the existing mine
haul road ditch and distributed to the mine haul road culverts. The main discharge points for this water
will be the culverts located at KM107 and KM106.5.

Mine Haul Road Widening:

The existing mine haul road is designed to enable dual lane 777 mine haul truck traffic, however in mid
Q4 2018 two larger 793 mine haul trucks will be deployed. In 2019 an additional four 793 haul trucks
are scheduled to arrive. In order to facilitate this larger hauling equipment, the mine haul road must be
widened from the existing 18.3 m minimum width up to 25 m minimum width. The design can be seen
in Figure 3.

The road widening specifics are as follows:

e 6,200 min length of road widening @ approx. 10% gradient
e Includes
0 Entirety of the existing mine haul road for ~ 5,500 m
O 2 access roads to crusher for ~500 m
0 Single lane access to maintenance shop for ~ 200 m
e  Minimum 25 m road width — required for dual lane 793 traffic
e Crowned at 4.5% from center
e 3 m high berm on down-hill side
e All widening on downslope side of road
e  Maximum of 10 m offset from existing road centerline
e ~550,000 m? fill, 2,000 m3 cut (cut due to moving existing road side berms)

The water management structures being implemented with the road widening are as follows:

e Maintain existing mine haul road ditch

e Build up current running surface where existing ditch depth is insufficient ( > 1 m deep)

e Extend 6 sets of existing twinned culverts (As per standard twinned culvert design — Appendix A)
e Possibility to extend old culverts if found to still be functional (As per standard culvert design)

e Upgrade outflow structures of existing culverts (As per standard culvert design — Appendix A)

Widening of the existing haul road will not change the volume or flow of downstream water courses.
There are no additional culverts being installed, and any extensions are to existing culverts only. This
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project will allow for upgrading to the outflow structures of the culverts which will improve dispersion of
surface water and unloading of sediment from the contact water.

Construction Schedule:
Construction schedules have been devised for both the new pit access road and the mine haul road
widening. These schedules are preliminary and are dependent on approvals to begin construction.

New Pit Access Road:

Table 1 displays the monthly quantities for cut and fill as well as the anticipated timing of installing the
twinned culvert for the new pit access road. The fill quantities shrink as the construction progresses due
to increasing haul cycle times. The twinned culvert is installed during the month of September to avoid
any significant flow of surface water through the construction area.

Construction of the road will be completed using the existing mining fleet. Fill material will be clean,
non-acid generating rock sourced from Phase 2 of the Nuluujaak Pit. Culvert installation may be
performed in house or through contractor, depending on resource availability at the time.

Table 1: New Pit Access Road Construction Schedule.

Culvert
3 H 3
iz HEL Installation
Jul-18 10,000 60,000 -
Aug-18 10,000 55,000 -
Sep-18 7,000 50,000 2
Oct-18 - 45,000 -
Nov-18 - 40,000 -
Dec-18 - 25,000 -
Total 27,000 275,000 2

Crushed aggregate will be required for the following:

1. Capping of the running surface
2. Installation of the culverts
3. Lining of the ditch

Quantities of aggregate required for each project are still to be determined.

Mine Haul Road Widening

Table 2 displays the monthly fill quantities as well as the anticipated timing of extending the twinned
culvert for the mine haul road widening. The fill quantities shrink as the construction progresses due to
increasing haul cycle times. The culvert extensions will be installed during the summer months,
following the completion of freshet which will help avoid any significant flow of surface water through
the construction area. All downstream water dissipation structures will be constructed in conjunction
with the culvert extensions.
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Construction of the road will be completed primarily with the new 793 haul truck fleet arriving in Q4 of
2018. If required, existing 777 haul equipment will be utilized to maintain construction schedule.
Construction will start at KM110 and progress downward to continually allow for dual lane 793 traffic.
Fill material will be clean, non-acid generating rock sourced largely from Phase 2 of the Nuluujaak Pit.
Other sources of clean, non-acid generating material may be utilized to supplement Phase 2 waste.
Culvert extensions and construction of dissipation structures will be performed by a third party
contractor.

Table 2: Mine Haul Road Widening Construction Schedule

Month Fill (m?) Culvert
Extension

Jan-19 80,000 -
Feb-19 75,000 -
Mar-19 70,000 -
Apr-19 60,000 -
May-19 50,000 -
Jun-19 40,000 4
Jul-19 30,000 4
Aug-19 30,000 4
Sep-19 30,000 -
Oct-19 30,000

Nov-19 30,000 -
Dec-19 25,000 -
Total 550,000 12

Crushed aggregate will be required for the following:

Capping of the running surface

Extension of the culverts

Downstream water dissipation

Lining of the mine haul road ditch (if required)

PwNe

Quantities of aggregate required for each project are still to be determined.

Conclusions:

The new pit access road will be constructed starting in July 2018 through to December 2018 and will
require 275,000 m? of fill material and 27,000 m? of cut. There will be a contact water ditch constructed
to divert all water to the existing mine haul road ditch where it will be dispersed at the KM107 and
KM106.5 culverts. There will be no changes to existing downstream flow patterns.

The entire mine haul road widening will start in January 2019 through to December 2019 and will
require 550,000 m3 of fill material. The existing mine haul road ditch will continue to be the primary
water control mechanism for contact water. The existing 6 twinned culverts will be extended and the
downstream dissipation structures will be constructed to accommodate the extensions.
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