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1

Introduction

Hope Bay Mining Limited (HBML), a wholly owned subsidiary of Newmont Mining Company is
currently in the process of constructing their Doris North Project (Project) in the Kitikmeot region of
Nunavut, Canada. All-weather air access is serviced through a 746 m long, 23 m wide
non-instrumented airstrip. The largest planes that this airstrip accommodates are de Havilland Dash
8 and Buffalo. This airstrip also doubles as the primary access road between Roberts Bay and the
Doris Camp. During periods when the aircraft are taking off or landing, vehicle access between
Roberts Bay and Doris Camp is stopped.

To improve site safety and logistics, HBML plans to expand the existing airstrip to the south to an
overall length of 1,795 m and expand the width to the east to 46 m. The airstrip expansion as with
the existing airstrip is not located optimally with respect to prevailing wind direction, due to the
topographical layout and the presence of the Doris Mesa. The expanded airstrip would be able to
accommodate larger aircraft. Along with the airstrip expansion, HBML plans to construct a bypass
road adjoined to the east side of the expanded airstrip but separated from the airstrip by barriers.
The airstrip bypass road still will not be trafficable when planes are landing or taking off.

This memo provides design details of the airstrip expansion and bypass road, and should be read in
conjunction with the attached set of engineering drawings (Attachment A).

Design Concept

The existing airstrip, built in 2008, has been designed in accordance with Transport Canada’s
Aerodrome Standards and Recommended Practices (Transport Canada 2005). The airstrip
expansion is also designed in accordance with these Standards, with the exception of the maximum
longitudinal slope of the airstrip which was designed to the maximum allowable slope of the design
aircraft.

Existing roads at the Project have been designed in accordance with the Nunavut Mine Safety Act
pertaining to mine haul roads. Although these roads are currently not classified as true mine haul
roads, HBML opted to adopt these stringent design criteria. The airstrip bypass road will thus be
designed to this standard.

Alternatives

HBML has considered alternative airstrip locations rather than expanding the existing Doris North
Airstrip. The preferred locations which overcome the limitations of the existing airstrip are outside of
the Project area as covered by the existing Water Licence (SRK 2008). The time required to permit
these alternatives are sufficiently long that it would be beneficial to extend the existing airstrip rather
than construct a new one, accepting its limitations with respect to wind direction and obstacle
limitations.
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4.1
41.1

An airstrip expansion suitable for a Lockheed C-130 Hercules aircraft with possibility of landing a
Boeing 737 (subject to charter company approval) was recently submitted to, and approved by the
Nunavut Water Board (NWB). This includes an airstrip bypass road located adjacent to the airstrip,
but outside the obstacle limitation surface such that it would be trafficable during airstrip use

(SRK 2011).

After review by Boeing and the charter company, HBML obtained agreement to use the airstrip as
designed, with minor modifications to land the Boeing 737 - Series 200 aircraft on the expanded
airstrip. It would however not be possible to construct a bypass road that would be completely
outside of the obstacle limitations for this aircraft and as a result Boeing and the charter company
recommended that the bypass road be attached to the expanded airstrip, effectively widening the
strip.

System Design
Design Criteria

Airstrip

The airstrip is intended for private use and will support year round operations of the Project. Normal
use would include routine crew changes, cargo capability and emergency medical evacuation
support. The airstrip will be a non-precision approach runway in accordance with the Aerodrome
Standards and Recommended Practices (Transport Canada 2005). The maximum allowable slope
for the design aircraft is from Canadian North (Personal communication John Green, 2011) and
recommended airstrip geometry is from First Air (2004). Visual approach procedures will be utilized.

The largest design aircraft for the expanded airstrip is the Boeing 737-200 Series with a length of
30.6 m, a wing span of 28.4 m, and a maximum take-off weight of 52,390 kg.

The design length for the airstrip expansion is 1,795 m, excluding the aprons, which is slightly less
than the recommended length of 6,000 feet (1,829 m) (First Air 2004). If the North Apron length is
included, the total runway length exceeds the recommended length. A summary of the design
geometry of the Airstrip Expansion is provided in Table 1.
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Table 1: Design Geometry of Doris North Airstrip Expansion

Design Design Criteria
Component
Aircraft Boeing 727-200
Runway Length 1,795 m (5,889).
Runway Width 46 m (150").

Approach Type

Non-Precision Approach

A taxiway is used to connect the south apron to the airstrip.

Taxiway Minimum width of 15 m. Fillets with a minimum radius of 23 m (75’) where the taxiway
joins the airstrip.
Apron located at each end of the airstrip.

Ramp/Apron North apron |n.cludes. small laydown area; dimensions are 87 m x 61 m.
South apron dimensions are 75 m x 253 m and the south apron is accessed by a
taxiway.
Maximum longitudinal slope of the runway of 2.0% up or down.
Maximum longitudinal slope change of 1.5%.

Slope Vertical slope changes are joined with a minimum radius of curvature of 30,000 m.
Symmetrical 1.0% crown for drainage.
3H:1V side slopes.

Waviness The runway is designed so that no undulations occur, if undulations occur over time

they should be filled in during regular maintenance.

Obstacle Clearance
Requirements

No buildings, cargo or other obstructions shall be within 75 m of the runway centerline.
Beyond that, any object must be below the obstacle limitation surface which rises with a
slope of 7H:1V (14.3%), to an outer surface 45 m above the runway reference point.
The outer surface of the obstacle limitation surface extends 4,000 m from the centerline
of the runway 360°.

The crest off all roads must be 4.3 m below the obstacle limitation surface to be
trafficable during take-off/llanding.

End Clearance
Requirements

At the end of each runway there is a 60 m of level surface beyond which the end
clearance surface of the airstrip rises with a slope of 50H:1V (2.5%) to a distance of
3,000 m. The end clearance surface diverges from the 150 m clearance area centered
on the airstrip centerline by 15% on either side.

4.1.2 Bypass Road

The purpose of the bypass road is to reduce vehicle traffic on the airstrip surface thereby decreasing
the maintenance requirements and increasing site safety. The bypass road surface will be
separated from the airstrip running surface with frangible barriers in accordance with Section 4.2.4.4
of Aerodrome Standards and Recommended Practices (Transport Canada 2005). The bypass road
cannot be utilized when planes are landing or taking-off.

4.2

The primary design vehicle for the bypass road is a Super B-Train. To allow duel lane traffic of this
vehicle, the minimum crest road width will need to be 8 m. Where the road shoulder exceeds 3 m
above ground, the road will be widened by 1 m and a frangible barrier will be erected. Larger
vehicles and equipment will occasionally need to travel between Roberts Bay and the Doris Area.
These vehicles would either use the bypass road as a single lane road with proper traffic controls, or
alternately use the actual airstrip surface.

The bypass road will have 3H:1V side slopes as it is joined to the surface of the airstrip.

Survey Data

The design of the airstrip expansion and bypass road was based on topographical contour maps
produced from 2008 aerial photography supplied by HBML, in combination with topographic surveys
provided by Nuna Logistics. Original ground topography under the existing airstrip was
approximated as the 2008 flyover contours included the existing airstrip and historic ground surveys
of the area were unavailable.
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4.3

4.4

4.5

4.6

Foundation Conditions

Comprehensive geotechnical investigations have been carried out at the Doris North Site

(SRK 2009). This information confirms that the area lies within the zone of continuous permafrost,
with the permafrost being up to 550 m deep. Permafrost temperature at the surface is about -8°C
and the active layer is generally less than 1 m thick. Laboratory and in-situ tests on disturbed and
undisturbed samples indicate that the overburden soils are predominantly comprised of ice rich
marine silts and clays. The saline pore water typically depresses the freezing point to -2°C. The
ice-rich overburden soils are typically between 5 and 20 m deep, before encountering competent
bedrock, predominantly basalt. Bedrock is frequently exposed, rising columnar 5 to 100 m above the
surrounding landscape.

Airstrip and Bypass Road Design

Thermal modeling was completed to determine how much fill would be required over the tundra to
ensure the permafrost would be preserved for infrastructure construction such as the airstrip
expansion and bypass road (SRK 2006). Based on this assessment, the airstrip expansion will have
a minimum fill thickness of 2 m, as it is considered an important structure. The airstrip bypass road
is not considered a critical structure therefore the bypass road will have a minimum fill thickness of
1.0 m, however as the bypass road is to be an extension of the east side of the airstrip; therefore the
fill thicknesses will match the airstrip Details are presented in Attachment A.

The airstrip and bypass road will be constructed from Run of Quarry (ROQ) material obtained from
local approved and permitted rock quarries. This material will be placed in lift thicknesses that do
not exceed 1.0 m and compacted to a density equivalent to a California Bearing ratio (CBR) value of
at least 30, using a site specific compaction specification. The airstrip and bypass road surface
includes a transition layer of 150 mm thick 1% inch crush and a surfacing layer of 150 mm thick ¥
inch crush.

Ponding water along the edges of the existing airstrip has been a problem since the original airstrip
was completed. To reduce the ponding water along the edges of the airstrip a 0.9 m diameter
68x13 mm corrugated steel culvert will be installed through the airstrip at the lowest point. The
culvert will have a minimum wall thickness of 1.6 mm and be bedded with a minimum 0.3 m layer of
¥ inch crush on all sides. There is little natural gradient to allow free-drainage of this culvert so an
active monitoring protocol would have to be put in place to ensure its functional use. The culvert
must be equipped with a steam pipe to facilitate thaw when needed using a steam truck.

Airstrip Profile

The longitudinal profile of the airstrip expansion can be seen in Attachment A. From the edge of the
north apron to station 0+165 the airstrip expansion has no longitudinal slope. From station 0+165 to
station 0+315 there is a transition curve with a radius of 30,000 m; south of station 0+315 the airstrip
slopes at 0.5% towards the North. The airstrip between station 1+238 and the south end of the
airstrip (station 1+856) slopes towards the north at 2.0%. A vertical curve with a radius of 30,000 m
connects these slopes.

The 2.0% slope on the airstrip profile exceeds the maximum slope of 1.5% specified in Aerodrome
Standards and Recommended Practices (Transport Canada 2005). The 2.0% slope used is the
maximum allowable slope of the design aircraft (Personal communication John Green, Canadian
North). Aerodrome Standards and Recommended Practices were utilized for all other design
aspects such as distance between changes in slope, maximum changes in slope and minimum
radius of curvature between slopes.

South Apron and Taxiway

The South Apron is a 74 m by 253 m pad founded on bedrock located on the south side of the
airstrip. The pad is cut into the bedrock with a cut slope in rock of 0.17H:1V. The bedrock surface of
the pad is to be sloped at a maximum of 1.0% for drainage. The blasted bedrock surface of the pad
is to be covered with 0.15 m of surfacing material.
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4.7

4.8

A 15 m wide taxiway combined with an 8 m wide roadway connects the south apron to the airstrip.
The taxiway has a maximum longitudinal slope of 1.2%. A 0.6 m corrugated steel culvert is specified
to be installed through the taxiway to prevent ponding of water on the south side of the taxiway.

Obstacle Limitation Surface

The expanded airstrip is considered a Non-Precision Approach airstrip, rather than a Non-
Instrumented airstrip as originally submitted to the NWB (SRK 2011). This resulted in the obstacle
limitation surface being widened in accordance with Aerodrome Standards (Transport Canada
2005), as described in Table 1 and illustrated in Attachment A. The aerodrome reference point from
which the location of the outer surface is based was taken as, 39.3 m, the centerline elevation of the
airstrip.

The height of objects on both the South Apron of the airstrip and the Upper Reagent Pad will be
restricted by the obstacle limitation surface. As well, ground elevations in several areas surrounding
the airstrip have been determined to be above the obstacle limitation surface, as illustrated in
Attachment A. To meet the requirements of the aerodrome standards, these areas will have to be
lowered to below the obstacle limitation surface or a site specific aeronautical study need be
conducted by the aircraft operator to confirm suitability.

Construction Methodology

The airstrip expansion and bypass road will be constructed using Run-of-Quarry and crush material
sourced from geochemically suitable rock quarries associated with the Project. Complete material
quantities associated with construction are included in Attachment A.
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Regards

SRK Consulting (Canada) Inc.

Megan Miller, E.I.T%

Staff Consultant

S
/ —

Lowell Wade, M.Sc., P.Eng.
Senior Consultant

Reviewed By:

fitz Rykaart, Ph.D., P.Eng.
Principal
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1. Itis the owner's responsibility to mitigate the areas which are above the obstacle limitation surface.

2. The Contractor is responsible for creating access to the works in the quarry within the limits as shown on the

Drawings.

3. The Contractor shall ensure the blasted floor have natural drainage. All blasted material shall be excavated
to expose intact rock surface for survey and approval by the Engineer. Additional small scale rock breaking

or blasting might be required to ensure natural drainage in the intact rock foundation. Once the intact rock
surface is surveyed and approved, the Contractor could backfill the floor for traffic and other purposes.

4. Notes in this drawing apply to all other active drawings.
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