APPENDIX 4-W
ACTIVE AVALANCHE MANAGEMENT PLAN
FOR THE KSM PROJECT

o=



A division of Brian Gould Consulting Inc.
P.O. Box 417, Squamish, BC, V8B 0A4
Tel : 604-815-8196 , Fax : 604-648-8487,
e-mail : bgould@avalancheservices.ca

PROJECT MEMORANDUM

Date: May4, 2011

To: BGC Engineering

From : Brian Gould, P. Eng; John Tweedy, CAA

Re: Active Avalanche Management Plan for the KSM Project

1.0 Introduction

Snow avalanches have been identified as the primary contributor of High and Very High geohazard risk
to many of the facilities and access routes for the proposed KSM project (BGC Engineering 2011b,
2011c). Two memorandums summarizing pre-feasibility level risk reduction measures to reduce risk
from all geohazards have been submitted (BGC Engineering 2011a &2011d). As indicated in these
memorandums, snow avalanche risk cannot be managed exclusively by deflecting/catchment dams and
structural defense measures. Explosive avalanche control (including remote-control fixed exploders),
snowpack supporting structures, and a comprehensive avalanche management plan are required to
supplement other measures in order to reduce risk levels to Moderate.

The following memorandum provides a summary of key elements of the active avalanche management
plan, as well as details regarding snow supporting structures and explosive control measures. A drawing
indicating locations of fixed avalanche infrastructure has been appended to this memorandum.

1.1 Work Scope and Background

The following information is provided:

e details regarding an Active Avalanche Management Plan for the Mitchell Valley, at a conceptual
level;

e additional details indicating Avalanche Management for other areas within the KSM Project, at a
conceptual level; and

e preliminary layout and details of supporting structures and fixed exploder locations in the
Mitchell Valley.

Alpine Solutions understands these details will be used for pre-feasibility cost estimates.



2.0 Active Avalanche Management and Safety Plan
The proposed active avalanche management and safety plan for the KSM project includes measures that
contribute to:

1. Reducing the size of avalanches, and therefore the resulting impact pressures and distance travelled
by avalanches into the runout zone.

2. Reducing the chance that workers or equipment at the mine will be affected by avalanches.

3. Reducing the length of closure (evacuation) times due to periods of elevated avalanche hazard,
thereby maximizing productivity.

The overall strategy of the active avalanche management plan is to provide continuous monitoring of
avalanche hazard (during winter and spring months), and controlled release of avalanches by a
dedicated team of on-site avalanche technicians. Controlled release of avalanches is provided by
explosive control measures, which may initiate from fixed exploders or from charges delivered by
helicopters or artillery. Additional avalanche management is provided by snowpack supporting
structures installed at strategic locations in avalanche start zones.

Descriptions of avalanche management measures for the project are described in Section 3.0 for the
Mitchell Valley, and Section 4.0 for areas outside of the Mitchell Valley.

3.0 Mitchell Valley Avalanche Management Measures

The risk assessment for Mitchell Valley included in BGC Engineering (2011b) includes snow avalanche
risk scenarios for most proposed facilities, including 25 scenarios rated as High or Very High risk. This is
due to the high density of avalanche terrain, coupled with high exposure time of personnel and vehicles,
and high vulnerability infrastructure. As a result the Mitchell Valley is considered a high priority area for
avalanche protection within the KSM Project.

3.1 Fixed Remote-Control Exploder Devices

It is necessary to reduce the size and extent of dry snow avalanches in the Mitchell Valley by frequent
artificial release of avalanches during storms (BGC Engineering 2011a &2011d). Although there are
numerous methods to artificially trigger avalanches, options that have the ability to operate 24/7 are
required in order to ensure avalanche control can be initiated when necessary. Remote control gas
exploders are recommended due to their reliability, efficiency, and elimination of problems associated
with using conventional explosive charges. These problems include misfires, disposal of duds, and the
buildup of explosive residue compounds in the environment which can occur with widespread use of
conventional explosives (USGS, 2005).

Remote control gas exploders are devices which create a gas explosion directed at the snowpack
mantle. Gases used are typically propane and oxygen, and they are supplied by a nearby control shelter
which houses gas bottles, radio telemetry, and the electronics required to initiate the blast sequence.



The control shelter allows the exploder to be initiated remotely by an avalanche technician several times
during storm cycles.

Examples of two different types of gas exploder systems are included in Figure 3-1 and 3-2. Figure 3-1
illustrates a single remote control gas exploder and associated control shelter (which would support an

array of exploders). Figure 3-2 illustrates an autonomous system which may be required for specialized
installations requiring only one exploder.

Figure 3-1 — Gas exploder and control shelter

Figure 3-2 Autonomous gas exploder system



Approximately 84 gas exploders and 26 control shelters will be required in strategic locations within the
Mitchell Valley. Suggested locations for exploder sites are indicated on Drawing #1 attached, and a table
indicating exploder (cannon) sizes and array structure is included in Appendix 1 The locations indicated
on Drawing #1 are preliminary, and may need to be adjusted in future planning stages due to
geotechnical conditions found at each specific site.

The implementation of fixed remote exploders involves costs related to initial materials and installation,
consumables, and ongoing maintenance. Although initial estimates have been submitted for costing
purposes, it must be understood that there are numerous factors that could increase or decrease costs.
These include:

e geotechnical conditions at each installation site;

e extent of relocation of exploders and control shelters throughout the life of the mine; and

e ability to consolidate costs of construction by utilizing bulk shipping, as well as capitalize on the
efficiency gained by a consistent construction team

Considering the extensive amount of infrastructure required to be constructed and installed, full build
out of the entire remote-control exploder system and supporting structure infrastructure may take 5
years or longer.

3.2 Conventional Explosive Control Measures

Although fixed exploders will be effective for controlling most avalanches, helicopter-borne avalanche
control, cornice control, case charging, and other explosive measures will be required to supplement the
exploders on an intermittent basis. Conventional explosive materials are readily available and include
ammonium nitrate, dynamite, gels, and other ‘high explosives’.

In addition to conventional delivery of the above explosives (by helicopter, or hand charging), it is
recommended that a minimum of four avalanche ‘launchers’ be incorporated into the Mitchell Valley
avalanche program. Launchers provide the capability to deliver conventional explosives to the starting
zones of avalanche paths during storms, nightfall, and periods of reduced visibility. Such capability will
be required for the Mitchell Valley, particularly during the construction phase until the fixed exploders
are fully functional (potentially 5 years or longer).

3.3 Infrasound Sensors for Avalanche Monitoring

It will be necessary for avalanche technicians to actively monitor size and extent of all avalanches that
occur in the Mitchell Valley. During extended storm cycles, avalanche technicians may have reduced
ability to confirm avalanche release, and therefore have reduced confidence to keep specific worksites
and access routes open. Considering the importance of confirming avalanche release during storm
cycles, it is recommended that infrasound sensors be installed in strategic locations (adjacent to
avalanche tracks and in runout) in order to help confirm avalanche release during explosive control
measures.



3.4 Snowpack Supporting Structures

The central platform of the Ore Preparation Complex (OPC) is located at the bottom of Path M-N-5.
Considering the high vulnerability of this location, combined with the type of avalanche terrain above, it
is recommended that fixed facilities be protected by construction of several rows of snow supporting
structures (snow nets, bridges, or fences). These supporting structures would serve to restrain snow on
the slope, and limit avalanche initiation.

The extent of snow supporting structures required is indicated in Drawing #1. Preliminary calculations
indicate approximately 6000 linear meters of structures will be required.

The rows of snow supporting structures have initial costs and ongoing maintenance costs. Although
initial quantities have been submitted for costing purposes, it must be understood that there are
numerous factors which could increase or decrease costs. These include:

e geotechnical conditions at supporting structure anchor sites;

e extent of relocation of supporting structures throughout the life of the mine; and

e ability to consolidate costs of construction by utilizing bulk shipping, as well as capitalize on the
efficiency gained by a consistent construction team.

3.5 Additional Infrastructure required in the Mitchell Valley
The following additional infrastructure will be required for the Mitchell Valley:

e Personnel Shelters (or small buildings) located in strategic ridge top locations - for avalanche
personnel monitoring avalanche conditions in starting zones during storms.

e Tracked snow vehicles (snow cats) which will be utilized to build and maintain access roads to
specific avalanche monitoring and control sites.

e Remote-telemetry weather stations, located in at least 3 sites within the valley

e Areliable communications network that will allow avalanche information to be disseminated
efficiently to workcrews. This may include radios, paging systems, or other technologies.

e Electronic ‘check’ stations for personnel entering and accessing high risk areas within the
Mitchell Valley. This will be used to monitor crews, and confirm locations of personnel at any
given time.

e Personal Protective Equipment (PPE) including transceivers for every mine worker exposed to
avalanche risk.

e An emergency ‘bunker’ (100% safe area) within the OPC for short duration plant site operations
during rare cases of extreme avalanche hazard. If technically feasible, this room could
potentially allow for continued operation of high priority machinery while travel outside the
bunker was restricted.

e Avalanche Search and Rescue Equipment cached in at least 4 locations in the Mitchell Valley.

3.6 Avalanche Hazard Levels
A mine-site operational strategy which incorporates avalanche hazard levels, and corresponding safety
measures will be required in order to minimize risk to workcrews (see example — Figure 2-1). Avalanche



technicians monitoring avalanche conditions would determine and communicate hazard levels as
conditions change.

EXTREME

Figure 2-1 — Example Avalanche Hazard Scale

3.7 Avalanche Training

A comprehensive avalanche awareness training program will be required for all personnel on site. This
will be mandatory, and will need to be completed by workers at the mine on an annual basis. Topics
would be focused towards providing a basic understanding of avalanche hazard, locations of potential

avalanche hazard for the project, the avalanche management system, and avalanche search and rescue
procedures.



3.8 Avalanche Deposit Clearing

A well-managed avalanche monitoring and control program is expected to decrease risk to facilities and
workers, as well as minimize loss of production associated with evacuation (closures), and road
blockages. However, removal of the associated snow mass created by avalanche release must also be
considered in the avalanche management strategy. Avalanche technicians must work in concert with a
dedicated team of snow clearing equipment in order to keep closure times to a minimum. In addition,
timely clearing of avalanche debris is an essential component of the OPC mitigation strategy (BGC
Engineering, 2011d).

During more detailed stages of avalanche planning, the potential maximum rate of accumulated
avalanche debris volumes (during avalanche cycles) should be calculated for critical areas. These will
include areas of limited snow storage capacity upstream of, or within the OPC. They may also include
high volume haul or access roads. Once these calculations are made, it is important that equipment with
suitable snow clearing capacity (that exceeds the maximum potential accumulation rate) be
continuously available throughout winter months.

4.0 Avalanche Management Measures for Facilities and Access Routes
Outside Mitchell Valley

Avalanche management measures for facilities and access routes in areas outside of the Mitchell Valley
include all of the components described above with the exception of fixed exploders and supporting
structures. The primary method of avalanche control would be helicopter control, and temporary
closure (evacuation) of facilities and worksites. It may be determined in future mine planning phases
that fixed exploders, supporting structures, avalanche diversion/catchment dams, or other structures
will be required to reduce closure times, and/or provide increased efficiency in operations.

5.0 Avalanche Personnel

A team of highly experienced avalanche technicians and forecasters will be required to reduce to
tolerable levels the likelihood of avalanches overwhelming avalanche defense measures. Considering
the current General Arrangement and proposed mitigation measures, avalanche management within
the Mitchell Valley will require 4 full time avalanche staff. An additional 4 staff would be required for
areas outside of the Mitchell Valley (Coulter Creek, Sulphurets Creek, Teigen Access Road, and the
Tailings Management Facility (TMF) site). During exceptional storms, all avalanche staff may be required
to focus on the Mitchell Valley, in order to reduce the risk to facilities and infrastructure at the OPC.

It is essential that avalanche management techniques be best practices to minimize the chance of
avalanche forecasting errors. Specific quality control measures should be incorporated in the avalanche
management program where possible. In addition, intermittent analysis of operations should be
undertaken by avalanche consultants, engineers, and technical representatives of the avalanche control
manufacturing companies, to ensure high reliability.



6.0 Avalanche Management and Safety Plan over the Life of Project
Numerous changes in the landscape are expected to occur throughout the life of the project. These
changes include creation of cut slopes, and piling of waste rock. In addition, new mine infrastructure will
be built, locations of work crews will change, and haul and access routes will be re-routed.

In order to maintain sufficient avalanche protection, the avalanche management and safety plan will
need to adapt to changing demands of the project. Avalanche planners will have to work with mine
planners to relocate fixed infrastructure (e.g. Gazex, Supporting structures). In addition, there may be
options to take advantage of project construction plans to reduce or eliminate exposure. Examples of

these options may include:

e piling waste rock in areas that would serve as catchment or diversion for more frequent
avalanches, reducing closure times attributed to avalanche deposit clearing;

e relocating access roads to higher ground that is created by waste rock piles; and

e creating ‘stepped’ terrain above worksites in pits to reduce extent of avalanche slopes.

7.0 Limitations

The avalanche management strategy described in this memorandum is intended to provide an overview
of components involved and measures incorporated to reduce risk to workers and facilities for the KSM
Project. Information contained within this memorandum is based on a preliminary layout of facilities,
and project requirements and limitations as provided by Seabridge and its consultants.

An early estimate of costs was provided to Wardrop in an email dated April 1, 2011. It was based on
initial layout of avalanche control structures as well as an understanding of operational requirements for
the mine. There are several factors which may change these initial estimates. These include, but are not

limited to:

e Price adjustments from manufacturers of avalanche control equipment;
e change in exchange rates which would impact imported products;

e variations in geotechnical conditions where fixed structures are installed;
e change in the General Arrangement of facilities and access routes; and

e adjustments in the Consumer Price Index, which may impact labor rates.



8.0 Closure

This document was prepared by Alpine Solutions Avalanche Services for the account of BGC Engineering
Inc. and Seabridge Gold. The material in it reflects Alpine Solutions best judgment in light of the
information available to Alpine Solutions at the time of preparation. Any use which a third party makes
of this document, or any reliance on or decisions to be made based on it, is the responsibility of such
third parties. Alpine Solutions accepts no responsibility for damages, if any, suffered by any third party
as a result of decisions made or actions, based on this document.

As a mutual protection to our client, the public, and ourselves, all documents and drawings are
submitted for the confidential information of our client for a specific project. Authorization for any use
and/or publication of this document or any data, statements, conclusions or abstracts from or regarding
our documents and drawings, through any form of print or electronic media, including without
limitation, posting or reproduction of same on any website, is reserved pending Alpine Solutions written
approval. If this document is issued in an electronic format, an original paper copy is on file at Alpine
Solutions and that copy is the primary reference with precedence over any electronic copy of the
document, or any extracts from our documents published by others.

Yours Sincerely,
Alpine Solutions Avalanche Services
Per:

Brian Gould, P. Eng. John Tweedy, CAA
Avalanche Specialist Avalanche Specialist
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Appendix 1 - Fixed Remote-Control Exploder Arrays

Path Cannon # Exploder Size

M-N-1

M-N-2

M-N-3

M-N-4

M-N-5

M-N-6

M-N-7

M-N-8

1

O 00NV WNERPEP U WNEOOOORWN

U WNEFEPOONOOULDE WNREREROODUDE WNEREREOUDWNRRDSWNPR

1.5

W W W wwwwwwwww

Shelter
"ALPHA"

"BRAVO" AUTONOMOUS

"CHARLIE"

"FOX AUTONOMOUS
"GOLF" AUTONOMOUS
"HOTEL" AUTO
"INDIGO" AUTO

WITH "INDIGO"
"JUILETT" AUTO

"KILO"

"MARY" AUTO
"NOVEMBER"

"OSCAR"

"PETER"

Facility protecting
North Haul Road, McTagg RSF
North Haul Road, McTagg RSF
North Haul Road, McTagg RSF
North Haul Road, McTagg RSF
North Haul Road, McTagg RSF
North Haul Road, McTagg RSF
North Haul Road
North Haul Road
North Haul Road
North Haul Road
North Haul Road
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Ore stockpiles
North Haul Road, Access Road to Plantsite
North Haul Road, Access Road to Plantsite
North Haul Road, Access Road to Plantsite
North Haul Road, Access Road to Plantsite
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, Central Platform
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
North Haul Road, East Platform, Haul and Access
Mitchell Haul Road
Mitchell Haul Road
Mitchell Haul Road
Mitchell Haul Road
Mitchell Haul Road



Path Cannon # Exploder Size

M-N-9

M-N-10

M-N-11

M-S-4

M-S-5

M-S-6

M-S-7

M-S-8

M-S-9

1

W N EFER O, WNREROODRWNRWNRERRAEWNRER WONMNRPRPRPAMPONREREP O WNERE WON

W W W W wwwwwwwwwwwwwwwuw:

Shelter

"QUEBEC"

"ROMEO"

"TANGO" AUTONOMOUS

"UNIFORM" AUTO

DOUBLE BOOMER WITH "UNIFORM"

"VICTOR"

"WINTER"

n

IIX_RAYII

"ZuLu"

Facility protecting

Mitchell Pit

Mitchell Pit

Mitchell Pit

Mitchell Pit

Mitchell Pit

Mitchell Pit

Mitchell Pit

Mitchell Pit

Iron Cap Pit

Iron Cap Pit

Iron Cap Pit

Iron Cap Pit

Access Road

Access Road

Access Road, Central Platform
Access Road, Central Platform
Access Road, Central Platform
Access Road, Central Platform
Access Road, Central Platform
Mitchell Pit, Road

Mitchell Pit, Road

Mitchell Pit, Road

Mitchell Pit, Road

Mitchell Pit, Road

Mitchell Pit, Road

Mitchell Pit, Road

Mitchell Pit, Road

Phase 1 Haul Road

Phase 1 Haul Road

Phase 1 Haul Road

Phase 1 Haul Road

Phase 1 Haul Road

Phase 1 Haul Road

Phase 1 Haul Road

Phase 1 Haul Road



Drawings



structures.mxd

—
6262500
%

KSM_Aval Mitchell_fixed_exploder_and_supporting

REPORT_KSM_GEOHAZARD_AND_RISK_Minesite_and_Coulter_Access\01

X:\Projects\0638\005 Geohazards\Workspace\20110504

417500 420000 422500 425000

o MCTAGG DIVERSION-TUNNEL
[ NORTHEAST PORTAL \\
/ {

G
o/ \ULTIMATE MCTAGG

MCTAGG NORTH ‘ EAST’DIVERSION DAM

4700 : 4 CLOSURE CHANNEL 4
J\/‘]\—\‘j j J e % \Q}Q\ / g

o)
]
©
B

11@0

TWINNEQMCfAGG NORTH
DIVERSION TUNNELS

ULTIMATE MCTAGG

WEST DIVERSION DAM\
MCTAGG i / N " L
GMN10-:5

GLACIER [/
MCTAGG DIVERSION—
TUNNEL PORTAL g i/ \
; & g
—_— \ : \ )
\ \ // GMN10-4 ] \ \r%\
) GMN10-3
% N7-6
l" A GMN7-5 SN GMN10-2
P GMN7-8 __,t '
\/\ GMN3.6 GMN3-7 GMN5-5 W\ TOMNS-L gy CMNI0Z
GMN3-10
MCTAGG \ — GM@—/\ S GMN7-4 O\(\e e :
% CLOSURE—77 g GMN1-3 Qe y GMN3_8\GMN3;12/ GMN5-3 em \\J%
%»CHANNEL T GMN1-2 GMN2:3 - N
% ) GMNL-1 GMN1-6 ) GMN3-9 GMN5-2 CMNT-2 0\§\
B N \ GMN7-1 M-N-12
MCTAGG / /\_/\ S GMN66
ggig’&?i % /(ﬂg.g GMN3-11 GMN6-5'\/J\)
|~
\N2-1 00
(ROAD F) — \_/GMN‘M em@j
GMN3-2 GMN6-3 <
1300 I ]
\J/ GMN4-1 M-N-10
| 4400
GMN2-5 , 4 . 200
MITCHELL NORTH~  HAUL ROAD — s
3 %, ——|__DIVERSION DITCH GULLY M-N-7 f\/
- 300
2 M'N'S — //\/

pGM N11-4

EAST MCTAGG
CLOSURE CHANNEL

I

6267500
6267500

2NN 2,
’7)\ o
% %
/A ~
<
e
5

Q0%

~ "

GMN3/1 GMN4-2 GMN4-3

300

{ MITCHELL GLACIER {i
|

- T M-N-6

\ l \ —
MCTAGG VALLEY M-N-3
AT
PIPELINE m/\\\% MILL SITE N\
ROAD —
v pAUL _/\/ L / ‘L\//,//:— —GULLY MITCHELL
MITCHELL-TEIGEN GuiN: GMNE-5 DIVERSION

g WO
Q \ MoN.2 TUNNEL PORTAL (S) — f/ S GMNE2  GMNES'GMNS-4 INLETS
MID SLOPE__# ACCEg T M-N-9
GULLY—"" M-N-4 S"?o
~/ AD=

&, 0D

g 2 O

A Op e

R0, \/4\434 = o
K M-N-8 X
ORE.
PREPARATION : VSl
COMRL'EX § &
< \ _MITCHELL NG / o0
»\\w \ ) "CLOSURE DAM o
\ . T r 2
N\\10\’\‘a . INTERIM DIVERSION ' - .
MCTAGG STEPPED ~-DITCH (TO YEAR 5) 1
ROCK-CUT SPILLWAY g . .
SULPHURETS-MITCHELL 3
/ CONVEYOR TUNNEL PORTAL/(N)\ ——ouss:
° MM-N-5 & «/_\/( GMS7-5 o
§ // N Qg/ 1 - §
§ W I’\/\\’\_—V\/\//——\\/GQQ/ // M_S_g §
N

GMS7-4 ;
GMS7-3 420

M-S-6 GMS7-2 M-S-8 GMS8-5 GMS9-1

\\—/\I‘f\/*\_»f

&

% 7
WSIF:'BYPAS,S/ g
/§UR|ED PIPELINE S~ L

MM-N-4 | &
v

HlG/H’POND,\ /\/\\\\/\

LOW POND M-S-3 / /mlmv
°§/ / _\ M-S-2 e STORAGE ha—

/ MiTcpgL L ROC
STORAGE PHURL X
\JDAM ///\ suL URE% @Qp Q
e
E

GMS8-4

=
®
\‘

GMS6-1

S~
GMS7-1
GMS6-2 GMS6-3
GMS5-3

M\TCHE(<
ACCESS A

y WATER a3

GMS4-3

MCTAGG DIVERSION-TUNNEL
SOUTH.PORTAL —

M-S-1 GMS4-2

AN
WSF CONSTRUCTION
DIVERSION-TUNNEL

7
NS - \rosine —
s DITCH
WSF
/giﬁﬂ% /\ oo 0.

PENSTOCK

o s

MM-N-1

—————

o N §
MCTAGG DIVERSION SULPH, ad
EXIT ROAD (ROAD R) WSF SPILLWAY / LEGEND

[M

SULPHURETS~ 7
DIVERSION DITCH\| @)

SURFACE
PENSTOCK

AVALANCHE AFFECTED AREAS

TRUCK

SHOP NUMBERED AVALANCHE AREAS FOR CROSS REFERENCE IN

REPORT WHERE A HIGH CONCENTRATION OF AVALANCHE
PATHS AND FACILITIES EXIST

PROPOSED FIXED EXPLODERS

MCTAGG

POWER
W@GMP—'—ANT \w CAMP, 9

= FLOW DIRECTION
o

PROPOSED SUPPORTING STRUCTURES

NOTES:
\/mo 1. This map should be read with the accompanying report.

2. Avalanche hazard interpretations were provided by Alpine Solutions
Avalanche Services Ltd.
3. This map provides reconnaissance level interpretation and should be

considered preliminary.
\S 4. Facilities are all proposed, not existing.

% 5. General arrangements and topography provided by KCBL
US-N-9 on Mar.22, 2011 (D-2001_rB).
\_\QOO\J\ 66, Referenced files:

US-N-10 - -KCBL-JAN132011_BGC.dwg
- I-BY-OTHERS-MAR2011_BGC.dwg
- BM-08AUG2010.dwg

6. Small avalanche paths (Size < 2) exist outside the areas delineated but those
are too small to be mapped at this scale.

7. Avalanche affected locations may be affected by more than one path.

Dotted lines within selected avalanche affected areas indicate approximate
individual path boundaries within areas that overlap.

8. Avalanche zones are mainly shown in the study area in which facilities are
proposed. Any new facilities or relocation of existing facilities should be
re-examined with respect to avalanche hazards

9. This map is a snapshot in time. Changes in topography through fill placement,
cutslopes, glacial retreat or advance, landsliding as well as tree removal may

STEPPED ROCKCUT require redrawing of avalanche zones in those areas.

| 10. Locations of avalanche protection infrastructure based on pre-feasibility level

SURFACE N FLOOD SPILLWAY, -
planning.
PENSTOCK
US-N-1 2
\\ O'f))\ . 250 0 250 500 750
KERR PIT S S, e e e ——

DEWATERING METRES
PIPELINE NAD 1983 UTM Zone 9N

g 10 N\\NE

SULPHURETS

—~———— CONVEYOR
—

ACCESS

ROAD

)
6262500

WATER TREATMENT PLANT
AND ENERGY RECOVERY ™
POWER PLANT

N Direg NEL gxp (Roap {
H)

800.

TED MORRIS CREg,

US-N-2 US-N-11

&; AS AMUTUAL PROTECTION TO OUR CLIENT, THE PUBLIC, AND OURSELVES, ALL REPORTS AND DRAWINGS ARE SUBMITTED FOR THE CONFIDENTIAL INFORMATION OF OUR CLIENT FOR A SPECIFIC PROJECT. AUTHORIZATION FORANY | SCALE: PROFESSIONAL SEAL: PROJECT:

I V I | TC H E L L D IV E R S I O N _/ USE AND/OR PUBLICATION OF THIS REPORT OR ANY DATA, STATEMENTS, CONCLUSIONS OR ABSTRACTS FROM OR REGARDING OUR REPORTS AND DRAWINGS, THROUGH ANY FORM OF PRINT OR ELECTRONIC MEDIA, INCLUDING 1:10,000
WITHOUT LIMITATION, POSTING OR REPRODUCTION OF SAME ON ANY WEBSITE, IS RESERVED PENDING BGC'S WRITTEN APPROVAL. IF THIS REPORT IS ISSUED IN AN ELECTRONIC FORMAT, AN ORIGINAL PAPER COPY IS ON FILE ’

KSM GEOHAZARDS PROJECT

O/bb MAY 2011

K ERR A CC E POWE R P LA NT S U L P H U R ETS U S_S_4 O AT BGC ENGINEERING INC. AND THAT COPY IS THE PRIMARY REFERENCE WITH PRECEDENCE OVER ANY ELECTRONIC COPY OF THE DOCUMENT, OR ANY EXTRACTS FROM OUR DOCUMENTS PUBLISHED BY OTHERS. DATE:

US-S-5 DRAWN: ‘B‘G‘C BGC ENGINEERING INC. = MITCHELL VALLEY AVALANCHE GEOHAZARDS

US-S-2 < LL.JS
US-S-1 045 DESIGNED: K Be D RAFT AN APPLIED EARTH SCIENCES COMPANY | FxED EXPLODER AND SUPPORTING STRUCTURE LOCATIONS
{/_,——_ US'S'3 CHECKED: KH. BG CLIENT: PROJECT No.: DWG No.: REV.:
— SEABRIDGE GOLD INC.

: - 1 A
417500 420000 REV. DATE REVISION NOTES DRAWN CHECK APPR. APPROVED: BG 0638-005 0

DWG TO BE READ WITH BGC REPORT TITLED "GEOHAZARD AND RISK ASSESSMENT: KSM PROJECT, MINESITE AND COULTER CREEK ACCESS: FINAL" DATED MAY 2011





