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LIMITATIONS

BGC Engineering Inc. (BGC) prepared this document for the account of Seabridge Gold Inc.
The material in it reflects the judgment of BGC staff in light of the information available to
BGC at the time of document preparation. Any use which a third party makes of this
document or any reliance on decisions to be based on it is the responsibility of such third
parties. BGC 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 BGC’s written approval. If this document is issued in an
electronic format, an original paper copy is on file at BGC 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.
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1.0 INTRODUCTION

BGC Engineering Inc. (BGC) has been retained to provide Pre-Feasibility Study (PFS) level
open pit slope design parameters for the proposed open pits for the KSM Project owned by
Seabridge Gold Inc. (Seabridge). This memorandum summarizes updates to the previously
provided Mitchell pit slope design parameters (BGC, 2010), provides stereonets for the
updated structural model of the Mitchell pit geotechnical domains, confirms the proper
application of these slope design parameters in the 2011 Pre-Feasibility Study Update
(PFSU) pit design by Moose Mountain Technical Services (MMTS), and describes the
depressurization requirements for the Mitchell pit slope design.

1.1. Previous Work

Several geotechnical studies to develop slope designs for the proposed Mitchell open pit
have been completed prior to this addendum. Scoping level recommendations for pit slope
design parameters were provided by Piteau Associates Ltd. (2008) and reviewed by BGC
(2008). BGC provided slope design parameters for a Preliminary Economic Assessment
(PEA) of the Mitchell pit (2009). These initial design parameters were based on very limited
data and were considered preliminary estimates, adequate for a PEA. Following a site
investigation program during the summer of 2009, BGC completed PFS level designs (BGC,
2010) to estimate slope design parameters for the Mitchell pit.

1.2.  Structural Data Update

The PFS open pit slope design parameters were partly based on structural geology
information collected via acoustic and optical televiewer surveys of the geotechnical drillholes
completed during the site investigation program. The acoustic and optical televiewer probes
record an image of the inside of the drillhole wall and allow geological structures to be
mapped from these unwrapped 360° images (Figure 1). The dip of the structures is
calculated via the shape of the sine curve defining the structure trace on the unwrapped
image, where:

dip = atan ( %) (Eg. 1)

The input parameters to Equation 1 are defined in Figure 1 below. During the processing of
these data in 2009 a systematic error was introduced by the application of an incorrect
drillhole diameter (D = 100 mm, approximately the diameter of an HQ hole) when calculating
the dip of the mapped geological structures. These data have been reprocessed and
updated using the correct drillhole diameter (D = 75.7 mm) for the NQ holes completed
during the 2009 drilling program. As can be seen from Equation 1, reducing the drillhole
diameter results in an increase in the dip angles of the structures mapped from the
televiewer images. The theoretical increase in the dip angles varies from 1° to approximately
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8¢ for this change in drillhole diameter, depending on the angle of intersection between the
drillhole and geological structure. Considering this error correction, the maximum increase in
the dip angle of a design geological structure set in any of the Mitchell pit geotechnical
domains is 6°. Updated design stereonets for each geotechnical domain (Appendix A) and
individual geotechnical drillholes (Appendix B) have been provided as part of the current
memorandum. These stereonets supersede all previously provided data (BGC, 2010).

UNWRAPPED TV IMAGE DRILLHOLE CROSSSECTION

Figure 1 Definition of parameters for Equation 1.

1.3. Current Work

Slope design parameters for the Mitchell pit have been updated for the corrected structural
model (Appendix A) for each geotechnical domain. In addition, the slope designs now
include 20 m wide geotechnical berms every five double benches (150 m); as recommended
by Mr. P. Stacey, the senior external reviewer for the open pit slope design. The ultimate
open pit design by MMTS based on the provided parameters has been checked and
analyzed to confirm that the PFS level geotechnical design criteria provided by BGC are
satisfied.

2.0 PRE-FEASIBILITY STUDY UPDATE SLOPE DESIGN PARAMETERS

2.1. Overview

The PFS level slope design parameters for the Mitchell pit (Table 1) presented in the current
memorandum supersede any previous slope design parameters provided by BGC (2010).
The slope designs have been developed considering both practical mining geometries and
geotechnical slope stability criteria (Table 2). The geotechnical domains and domain
boundaries (Drawing 1) have not been modified from the previous study and they remain
valid for use with the updated design parameters. The definitions of the various slope design
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parameters are provided by Drawing 2. The design stereonets for each domain have been
updated (Appendix A) and should be used in place of any previously provided data. The
analysis and design methodology remains consistent with the previous PFS level work
completed by BGC (BGC, 2010).

A summary of the slope design parameter changes from the previous report (BGC, 2010) for
each geotechnical domain is provided below. The changes vary across the domains and
design sectors; not always resulting in steeper slopes.

2.2. Domain |

Domain | includes all of the slopes of the Mitchell pit below the Mitchell Thrust Fault (Drawing
1); the lower slopes and toes of the ultimate walls are within this domain. The updated
interberm / interramp angles for Domain | are generally 0° to 2° steeper using the updated
structural data; except for Design Sectors 1-125 and 1-338, where the interberm / interramp
angles are 1° flatter due to the inclusion of the 150 m interberm height limit. Of particular
note is Design Sector 1-173, where the interberm / interramp angle has increased by 3.5° due
to the updated structural model. This sector includes the lower slope of the proposed south
wall of the Mitchell pit and, as a result, the change in interberm / interramp slope angle
results in an increase in the overall angle of the south wall.

2.3. Domain Il

Domain Il includes the north wall of the proposed Mitchell pit, above the Mitchell Thrust Fault
and below the Sulphurets Thrust Fault (Drawing 1). The updated interberm / interramp
angles for Domain Il are 1° to 4° steeper with the updated structural model. The greatest
change is in Design Sector 11-325; however, the overall angle for the very high slope is this
sector has not changed as the overall design angle is limited by rock mass stability.
Additional geotechnical berms or ramps are still required in this sector to achieve the overall
slope angle if the increased interberm / interramp slope angle is to be used.

2.4, Domain lll

Domain Il includes the south wall of the proposed Mitchell pit, above the Mitchell Thrust
Fault and below the Sulphurets Thrust Fault (Drawing 1). The updated interberm / interramp
angles in Domain Il increased 5° in Design Sector I11-099, remained the same in Design
Sector 111-189, and decreased by 14° in Design Sector 111-138. The significant decrease in
Design Sector 111-138, located in the south east sector of the proposed upper south wall, is
due to the steepening of discontinuity set B2 in the updated structural model. Based on the
previous model, this set was interpreted to be flat enough to allow it to be undercut (i.e.
“daylight” in the slope) without adverse effects on the stability of the slope. The increase in
the dip angle of set B2 in the updated structural model no longer allows for this set to be
undercut and still meet the design factor of safety (1.2) for structurally controlled failures at
the interberm / interramp slope scale. Therefore, the design slope angle in this sector must
be reduced.
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2.5. Domain IV

Domain IV includes the slopes of the ultimate north and south walls of the proposed Mitchell
pit above the Sulphurets Thrust Fault (Drawing 1). No televiewer data was collected in this
domain, and as a result, the structural model has not changed. However, the updated
interberm / interramp angles in Domain 1V are reduced by 3° for all design sectors due to the
introduction of the 150 m maximum slope height between geotechnical berms.

3.0 OPEN PIT DESIGN CONFIRMATION

3.1. Overview

The confirmation of an open pit design includes reviewing the geometry of the pit slopes
prepared by MMTS for conformance with the slope design parameters provided by BGC
(Table 1) and geotechnical stability analyses of the overall slopes of the proposed pit. The
latest 3D geological models available from Seabridge (2010) have been used to develop the
analysis sections (Appendix C). A minimum design factor of safety (FOS) of 1.3 against
overall slope failure has been adopted for the current study. The FOS calculated by limit
equilibrium — method of slices analyses for all overall slopes of the proposed ultimate Mitchell
pit should meet or exceed this FOS for the open pit design by MMTS to be considered
acceptable. BGC has analyzed five overall slope sections in the current work, including the
north, east, west, south, and southeast walls.  In addition to providing confirmation of the
overall stability, the analyses have been utilized to confirm the depressurization requirements
for the pit slopes (Table 3).

The analyses summarized in Appendix C pertain specifically to the overall slope scale;
interramp / interberm or bench scale analyses have been described in the previous pit slope
design report (BGC, 2010). The overall angle of the pit slope may be controlled by factors
including: the bench configuration, the interramp slope stability, the number of ramps
included in the slope design, or the stability of the overall slope. Where the estimated FOS
for the overall slopes of the Mitchell pit are higher than the minimum required for
geotechnical slope stability (1.3), one or a combination of the other factors previously noted
is controlling the overall slope configuration. The controls on the overall slope geometry for
each section analyzed are provided in Table D1.

3.2. Pit Slope Geometry

BGC reviewed the Series 3 Mitchell Pit design (“Mitchell Series 3 Ultimate Pit 8Mar2011.dxf")
received from MMTS on March 9, 2011 via email. A review of the slope geometry of the pit
was completed using plan maps and cross sections (Appendix C). Only one Design Sector,
111-138, was identified where the interberm design angle of 34° had been exceeded. BGC
communicated this required change back to MMTS on March 14, 2011. An updated pit
design, “KSM Series 5 Mitchell Ultimate - M656 clp.dxf’, was received March 18, 2010. This
updated design meets all of the geometric design parameters provided by BGC.
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3.3. Overall Pit Slope Analyses

3.3.1. Analysis Methodology

BGC has used industry standard methods to analyze the overall slope stability of the ultimate
Mitchell pit. Analysis models were constructed based on the latest 3D geological model
available from Seabridge and geotechnical parameters for rock mass strength previously
estimated by BGC (2010). The analyses were completed with assumed water tables to
identify the pore pressure conditions that must be achieved for the slopes to meet the design
FOS. Through an iterative process, the slope stability requirements for depressurization
were used to guide the dewatering efforts (vertical wells) simulated in the 3D hydrogeological
model (BGC, 2011). Table 3 summarizes the depressurization requirements for each design
sector of the ultimate Mitchell pit and the methods proposed to achieve them.

3.3.2. North wall

The ultimate north wall of the proposed Mitchell pit is the highest of all the walls in the current
mine plan. It is planned to be excavated with an overall angle of approximately 45° and will
exceed 1,700 m in height. The overall pit slope intersects three geotechnical domains
(Drawing 1): the crest of the pit is within Domain 1V, the mid-slope is in Domain Il, and the
lower half of the slope is within Domain 1.

The pit slopes excavated in Domains Il and IV push-back the existing valley wall towards the
north; the slopes mined in Domain | extend the pit below the current valley floor. Less
overburden is removed in Domains Il and IV compared to Domain I, in mining to the ultimate
wall. Therefore, the stress relief due to removal of overlying rock and reduced rock mass
confinement experience by the slopes in Domains Il and IV will be less than Domain I. BGC
has assumed a lower average “disturbance factor” (Hoek and Brown, 1997) for the
geotechnical units of Domains Il and IV (0.7) than for Domain | (0.85). The disturbance
factor is used in the estimate of the rock mass shear strength for each geotechnical unit of
the slope stability analysis (Appendix D) and accounts for the formation of new fractures in
the rock mass from blasting near the slope face as well as stress relief outside of the blast
damage zone. It is recognized that the value of the disturbance factor would be reduced
from a maximum value of approximately 1 at the slope face due to blast damage and stress
relief to zero at some distance into the wall from the slope face. At this stage of study and for
this scale of stability analysis, it is reasonable to use an estimated average value for each
geotechnical unit.

The depressurization scheme required to achieve the design FOS of 1.3 for the ultimate
north wall includes vertical perimeter and in-pit wells, 300 m long horizontal drains for the
slope in Domain I, and a 3.5 km long 4 m x 4 m adit with drainage galleries in Domain Il
(BGC, 2011).
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3.3.3. East wall

The East wall of the proposed Mitchell pit will reach an ultimate height of approximately 650
m; the ultimate slope is excavated within Domain I. This final wall will be immediately
downstream of the Mitchell Glacier water diversion structures with the intake structure of the
diversion tunnel approximately 100 m east of the pit crest, based on the layout provided to
BGC by KCBL on January 13, 2011.

The geotechnical design of the ultimate east slope is controlled by the potential for
structurally controlled failure at the interberm or interramp slope scale (Table D1); the
interramp / interberm slopes are designed to meet the FOS of 1.2 for structurally controlled
failure. Depressurization of this wall will require horizontal drains to target unfavorably
oriented structures and achieve a water table at least 50 m back from the pit face. This is
achievable based on the current hydrogeological assessment (BGC, 2011). The FOS of the
overall slope is calculated to be 2.0; the interramp scale control on the overall slope
geometry does not allow the overall slope angle to be further increased.

In the case of a blockage of the Mitchel Glacier diversion tunnel during mine operations, it
has been proposed that water would be diverted into the pit over the east wall. It has been
estimated (KCBL, 2010) that up to 90 m®/s of water could be directed into the pit from the
blocked diversion tunnel. MMTS has provided cost allowances for pumping equipment and
water handling to deal with these possible flows into the pit. However, this water flow over
the east slope represents a hazard to the ramps currently designed on the ultimate east wall
of the Mitchell pit; erosion of the ramps by the water could reduce or eliminate access into
the bottom of the Mitchell pit. In addition, if any instability of the east wall is occurring at that
point in time, the release of water into the pit would likely exacerbate the problems.
Therefore, this hazard requires further evaluations at the next stage of study via an
assessment of the erodibility of the rock in this area of the open pit slope, and an
assessment of the risk to operations should the use of the ramp in this area be
compromised.

3.3.4. West wall

The West wall of the proposed Mitchell pit will reach an ultimate height of approximately
500 m; this final wall will be adjacent to the proposed Ore Processing Complex (OPC) and
portal of the Mitchell-Tiegan Tunnels. The west wall of the Mitchell open pit will be
excavated in Domain |I.

The geotechnical design of the west wall is controlled by the potential for structurally
controlled failure at the interramp slope scale (Table D1); the interramp / interberm slopes
are designed to meet the FOS of 1.2 for structurally controlled failure. A depressurized zone
50 m from the slope face is required to target unfavorably oriented structures daylighted by
this slope. This is achievable with horizontal drains based on the current hydrogeological
assessment (BGC, 2011). The overall slope FOS is approximately 2.3, incorporating the
depressurization needed for the interramp scale. The interramp scale control on the overall
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slope geometry does not allow the overall slope angle to be increased from the current pit
design. Considering the critical infrastructure located to the west of the ultimate pit crest, the
relatively high FOS of the overall slope is justifiable and more than adequate.

3.3.5. South wall

The South wall of the proposed Mitchell pit will reach an ultimate height of approximately
1500 m; this slope height is greater than that of any existing open pit. The upper part of this
wall is excavated in Domain Ill; while the lower slope is within Domain I. A compound slope
is required, where the upper wall is steeper than the lower slope; resulting in an overall slope
angle of 40°.

The geotechnical design of the south wall is controlled by the potential for structurally
controlled failure along foliation in Domain | and rock mass controlled stability on the
interramp / interberm slope scale in Domain Ill. The required depressurization for this slope
is a 50 m setback of the water table from the pit face. This is achievable with vertical wells
and horizontal drains (BGC, 2011). The FOS for overall slope stability based on the
estimated water table is approximately 1.4. The overall slope angle cannot be further
increased due to the combined slope stability controls for Domains | and Ill.

3.3.6. Southeast wall

The southeast wall of the proposed Mitchell pit will reach an ultimate height of approximately
1350 m; the lower portion of this wall will be excavated in Domain | and the upper portion is
within in Domain Ill. The average overall slope angle for this wall is 35°. The top benches of
this wall will intersect the western edge of the Snowfields landslide, a large active slope
deformation in rock, which is approximately 1.5 km wide and 0.5 km high (Drawing 1).
Based on preliminary assessments of the landslide, the area of greatest activity and
disturbance within the landslide mass is east of and outside the ultimate open pit limits. The
rock mass of the Snowfield landslide is foliated, weak, and altered as observed during field
mapping completed in 2010 by BGC.

The geotechnical design of the southeast wall is controlled by the potential for structurally
controlled failures in Domains | and Ill. The depressurization requirements for this slope
include a 50 m setback of the water table from the pit face to depressurize unfavorably
oriented geological structures. This is achievable using horizontal drains (BGC, 2010). The
FOS of the overall slope is approximately 1.4 for rock mass controlled instability; which
achieves the slope design criteria.

Slopes excavated for this wall should not be cut into the edge of the Snowfield landslide zone
prior to unloading any potential landslide mass from above the working level; i.e. push-backs
into the lower part of the western edge of the Snowfield landslide should not be considered;
mining should progress “top-down” near the Snowfield landslide. Future investigations of the
landslide and stability analyses should be conducted to determine the where the pit wall will
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intersect the landslide, and to evaluate whether or not the pit slope angles should be reduced
in this portion of the proposed pit.

40 SUMMARY

BGC has updated the PFS level open pit slope designs for the Mitchell pit of the KSM project
based on an updated structural model for the geotechnical domains and additional slope
design constraints recommended by the external review of the pit design. The slope
depressurization requirements to achieve the pit slope designs have been summarized for
the updated open pit design. In addition, BGC has provided updated design stereonets for
each geotechnical domain and updated summary stereonets for each geotechnical drill hole.
These data supersede previously provided information.

A design for the ultimate Mitchell open pit was completed by MMTS using the parameters
provided by BGC. The Series 5 pit “KSM Series 5 Mitchell Ultimate - M656 clp.dxf” was
provided to BGC on March 18, 2010 for review. BGC has confirmed the appropriate
application of the slope design parameters by MMTS in the design of the provided pit.
Overall slope stability analyses completed by BGC (Appendix D) for the ultimate north, south,
east, and west walls of the Mitchell pit demonstrate that the minimum design factor of safety
(1.3) is met for pore pressure conditions which should be achievable based on
hydrogeological modeling and pit depressurization design also completed by BGC (2011).
Based on the 3D groundwater model, the ultimate north slope of the Mitchell pit has been
identified as requiring depressurization efforts exceeding the capabilities of vertical wells and
horizontal drains to achieve the overall slope stability FOS for the current design. As a
result, a dewatering adit has been included in the open pit depressurization plan to address
this need (BGC, 2011).
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5.0 CLOSURE

We trust the above satisfies your requirements at this time. We appreciate the opportunity to
contribute to this world-class mine development project. Should you have any questions or
comments, please do not hesitate to contact us.

Yours sincerely,

BGC ENGINEERING INC.

per:
Derek Kinakin, M.Sc., P.Geo. M. Anne Buckingham, B.Sc.E., EIT
Senior Engineering Geologist Geotechnical Engineer

Reviewed by:

Warren Newcomen, M.S., P.Eng. lain Bruce, Ph.D., P.Eng.

Senior Geotechnical Engineer Senior Geotechnical Engineer
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Seabridge Gold Inc., KSM Project Pre-Feasibility Study Update

Mitchell Pit Slope Parameter Addendun and Confirmation

Table 1: Mitchell Pit Double Bench Design Parameters

June 15, 2011
Project no.: 0638-006

Slope Overall Slope
Azimuth Catch Bench Geometry Interberm Geometry Geometry
Domain 222%? Start End Height Angle Width Height Angle Esg:ga;ted Angle Slope Design Control
©) °) Bh Ba Bw Ibh Iba Oh Oa
(m) ) (m) (m) @) (m) )
1-173 135 210 30 60 24.7 150 36 1230 36 Benchstack (B1 - P)
1-220 210 230 30 70 25.2 150 40 1080 40 Benchstack (B1 - B3)
1-240 230 250 30 70 15.6 150 48 660 48 Benchstack (B1 - B3)
1-275 250 300 30 70 11.6 150 53 690 52 Benchstack (B1 - B3)
1-338 300 015 30 70 11.6 150 53 1650 46 Rockmass stability
1-028 015 040 30 70 11.6 150 53 1650 46 Rockmass stability
1-078 040 115 30 70 15.6 150 48 660 48 Benchstack (Al - B3)
1-125 115 135 30 60 11.5 150 46 1080 45 Benchstack (Bench geometry)
11-325 270 020 30 70 11.5 150 53 1110 44 Rockmass stability
' 11-035 020 050 30 70 17.8 150 46 690 47 Benchstack (A3-E1)
11-058 050 065 30 70 25.2 150 40 270 42 Benchstack (A3-E1)
11-078 065 090 30 70 31.0 36 120 41 Benchstack (A3-E1)
111-099 090 108 30 70 10.5 150 54 240 55 Benchstack (Bench geometry)
i 11-138 108 168 30 70 34.3 150 34 480 35 Benchstack (B2-P)
11-189 168 210 30 70 17.8 150 46 570 47 Rockmass stability
IV-168 145 190 30 70 17.8 150 46 360 47 Benchstack (A1-B1)
" IV-200 190 210 30 70 26.6 150 39 360 40 Benchstack (B1-D1)
IV-240 210 270 30 70 34.3 150 34 300 36 Benchstack (B1-D1)
IV-003 325 040 30 70 17.8 150 46 510 47 Benchstack (F1-D1/ E1-Al)
Notes:

1. Geotechnical berms (minimum 20 m wide) must be added to the slopes every 150 m to allow for access to the slope for depressurization and monitoring.
2. No ramp allowances have been included in these slope designs; their addition will reduce the achievable overall angles.

3. Refer to Drawing 1 for geotechnical domains.

4. Refer to Drawing 2 for slope geometry definitions.

BGC ENGINEERING INC.
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Seabridge Gold Inc., KSM Project Pre-Feasibility Study Update
Mitchell Pit Slope Parameter Addendum and Confirmation

Table 2: Mitchell Pit Design Requirements

Requirement Value Source
Design factor of safety (FOS) —
Discontinuity controlled stability 1.2 BGC
Design factor of safe?y (FOS) — Rock 13 BGC
mass controlled stability
Single bench height 15m |Seabridge / MMTS

Minimum catch bench width 8m |B.C. Mines Act 6.23.2
Maximum interberm height 150 m |BGC / Review Board
Minimum geotechnical berm with 20m |BGC / Review Board
Ramp width 32m [Seabridge / MMTS
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June 15, 2011
Project no.: 0638-006

Table 3: Mitchell Pit Depressurization Requirements

Dewatering Assumption
- Average
Expected Min Oa Horizontal
i i . Horizontal o . - ] Vertical
Geotech'mcal Design Description [Max Slope orizonta Pre-Mining Conditions Unmitigated LOM Watertable Drain 3 Other / Comments
Domain Sector(s) . Bench Interberm Overall Slope | Setback to Wells
Height (m) 1 Length
WT (m)2
(m)
In valley bottom watertable is
generally at surface, and above is a |The unmitigated watertable
1-173 North dipping 1230 50 subdued replica of topography essentially parallels the pit slope in 150 Y
approximately 50 m bgs at the crest |this domain with little to no set-back.
of the proposed pit
e e ot T gt vt
1-220 NE Dipping 1080 50 T 9 ) essentially parallels the pit slope in 150 Y
proposed pit and a subdued replica . AN
of topography in between this domain with little to no set-back.
Watertable is at surface in the valley -
- bottom, 50 m bgs at the crest of the The uqm|t|gated Watertablle .
1-240 NE Dipping 660 50 . . essentially parallels the pit slope in 150 Y
proposed pit and a subdued replica . AN
of topography in between this domain with little to no set-back.
East dipping, Watertable is approximately at The unmitigated watertable
1-275 adjacent to 690 50 ground surface for this entire sector, |essentially parallels the pit slope in 150 Y
OPC approx paralleling the creek / glacier |this domain with little to no set-back.
Partially Watertable is approx 75 m below :nDdel;Vr:ﬁgng Adit
Saturated (50% ground surface at the crest of the . g
| South dipping of potential proposed pit, at surface at the The unmitigated watertable Gallery are required
1-338 3 ! 1650 failure mass 150 ! essentially parallels the pit slope in 300 Y to achieve the
high wall current valley bottom, and undulates |~ AN .
saturated) between surface and 100 m bas this domain with little to no set-back. design
- 9 depressurization of
over the existing slope :
this slope
A Dewatering Adit
Watertable is approx 50 bgs at the and Drainage
South dippin crest of the proposed pit, at surface |The unmitigated watertable Gallery are required
1-028 high Wallpp 9: 1650 150 at the current valley bottom, and essentially parallels the pit slope in 300 Y to achieve the
9 undulates between those points to a |this domain with little to no set-back. design
max bgs depth of 100 m depressurization of
this slope
Z\é?;;(?nlfgng’ Watertable is approximately at The unmitigated watertable
1-078 Mi{chell 660 50 ground surface for this entire sector, |essentially parallels the pit slope in 150 Y
. L approx paralleling the creek / glacier |this domain with little to no set-back.
Diversion inlet
In valley bottom watertable is
basically at surface, and above is a [The unmitigated watertable
1-125 NW dipping 1080 50 subdued replica of topography essentially parallels the pit slope in 150 Y
approximately 50 m bgs at the crest [this domain with little to no set-back.
of the proposed pit
Watertable is approx 75 m below The unmitigated watertable parallels A DewaFenng Adit
X . . and Drainage
I ground surface at the crest of the the pit slope with very little set back ]
South Dipping N - X Gallery are required
- proposed pit, at surface at the for approximately half of the domain, ;
11-325 Upper Section 1110 400 100 Y to achieve the
. current valley bottom, and undulates |then the set back gradually -
of highwall X . design
between surface and 100 m bgs increases to approximately 350 m -
- . . depressurization of
over the existing slope behind the pit face :
this slope
Watertable is approx 50 bgs at the -Il;he L_lnnlnngate_dhwaterltgtrle par;llleiI(s
Structures crest of the proposed pit, at surface ;o?apn ?(;:(ri)r?];:gl vhe; cﬁttehesztor::in
11-035 SW Dipping 690 Structures Depressurized, 50 at the current valley bottom, and h pﬁ b Z duall ! 100 Y
Depressurized Partially Partiall undulates between those points to a itnsrr:eztaseessit) aaC rt?)!i?n:te:ely 350 m
depressurized d Y max bgs depth of 100 m : app 4
Rock mass epressurized behind the pit face
0,
i ote(rftsieﬁ] fglure The unmitigated watertable parallels
p Watertable is approx 50 bgs at the  |the pit slope with very little set back
mass saturated) ) - X
crest of the proposed pit, at surface |for approximately half of the domain,
11-058 SW Dipping 270 50 at the current valley bottom, and then the set back gradually 100 Y
undulates between those points to a |increases to approximately 150 m
max bgs depth of 100 m behind the pit face at the height of
slope
The unmitigated watertable parallels
the pit slope with very little set back
Watertable is approximately at for approximately half of the domain,
11-078 SW Dipping 120 50 ground surface for this entire sector, |then the set back gradually 100 Y
approx paralleling the creek / glacier |increases to approximately 100 m
behind the pit face at the height of
slope
Subdued replica of topography the |The unmitigated watertable
111-099 NW Dipping 240 50 groundwater table is approx 50 m essentially parallels the pit slope in 100 Y
bgs this domain with little to no set-back.
Partially Subdued replica of topography the | The unmitigated watertable
111-138 NW dipping 480 Saturated (50% 50 groundwater table is approx 50 m essentially parallels the pit slope in 100 Y
n of potential bgs this domain with little to no set-back.
failure mass
saturated) The unmigitaged watertable at the
Subdued replica of topography the |base of this domain is approximately
111-189 North dipping 570 50 groundwater table is approx 50 m at the pit face, and gradually slopes 100 Y
bgs back to approx 300 m behind the pit
at the height of slope.
The unmitigated watertable in this
Subdued replica of topography the d°”.‘a'” begins approximately 350 m
A . behind the slope at the STF and
IV-168  [North dipping 360 groundwater table is approx 50 m . 100 Y
bas slopes back into the slope to a
9 maximum elevation of ~1375 masl in
50 the ridgetop.
The unmitigated watertable in this
Watertable is at surface in the valley |domain begins approximately 350 m
IV-200  |NE Dipping 360 bottom, 1OQ m bgs at the crest of the |behind the sltope at the STF and 100 v
Partially proposed pit and a subdued replica |slopes back into the slope to a
: of topography in between. maximum elevation of ~1375 masl in
depressurized 50 the ridget
v (25% of € ridgetop.
potential failure Watertable is at surface in the valley The upm|t|g§ted WaterFabIe in this
mass saturated) bottom. 100 m bas at the crest of the domain begins approximately 200 m
IV-240  [NE Dipping 300 - 9 . behind the slope at the STF and 100 Y
proposed pit and a subdued replica
of topography in between slopes back to a set-back of 350 m
50 : at the max height of the pit slope.
Watertable is approx 75 m below The unmitigated watertable in this
ground surface at the crest of the domain begins approximately 350 m
IV-003 Upper Section 510 proposed pit, at surface at the behind the slope at the STF and 100 v
of highwall current valley bottom, and undulates |slopes back into the slope to a
between surface and 100 m bgs maximum elevation of ~1720 masl in
600 over the existing slope the ridgetop.
Notes:

1. Setback to water estimated from mid-slope of slide analyses assuming 50% of failure mass is saturated.
2. Horizontal drain lengths have been estimated considering a 50% effective length. 100 m drains will likely be required during operations on those slopes where the LOM watertable meets bench and interberm depressurization
without them (Domains Il, Ill, and V)
3. Vertical wells have been modeled based on a nominal spacing, placement has not been optimized wrt pit phasing at this stage of study.
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Seabridge Gold Inc., KSM Project Pre-Feasibility Study Update June 15, 2011
Mitchell Pit Slope Parameter Addendum and Confirmation Project no: 0638-006

CORE HOLE AND PHOTOGRAMMETRY DISCONTINUITY DATA

Discontinuity data was collected for the PFS from both televiewer surveys of the core
holes and photogrammetric mapping of the valley slopes. Additional data was available
from Seabridge and MDRU geological mapping as well as BGC's 2008 PEA
investigations.

The following stereonets present the discontinuity data collected in 2009 and
reprocessed in 2011 for Domains I, IlI, and Ill; Domain IV data was collected by
Seabridge and MDRU through surface mapping. The data has been symbolized by
structure type, as identified by field staff using the following key (Table D-1).

Table A-1: Discontinuity Codes
CODE | Type Description
B Bedding Lay.ering due to depositional environment, if there is separation along it
call: JT-BD or FT-BD.
C Contact Boundary between two different rock types.
X Cleavage E;rgﬂggdcszlgfzF;;(taignplanar surfaces independent of bedding
F Fault Displacement evident with infill (FG)
(0] Foliation Visible alignment of grains due to temperature and/or pressure
J Joint Little to no displacement
S Shear Polished or slickensided, no infill.
\% Vein Geological discontinuity with mineral infilling

Note:
1. The above structure types may be hyphenated to describe compound structure types,
such as a fault along bedding, F-B.

Design structural sets have been chosen based on distribution and concentrations of the
data, and named according to the naming convention provided.

Structures Cover Page for Domains.docx
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Seabridge Gold Inc., KSM Project Pre-Feasibility Study Update June 15, 2011
Mitchell Pit Slope Parameter Addendum and Confirmation Project no: 0638-006

CORE HOLE AND PHOTOGRAMMETRY DISCONTINUITY DATA

Discontinuity data was collected for the PFS from both televiewer surveys of the core
holes and photogrammetric mapping of the valley slopes. Additional data was available
from Seabridge and MDRU geological mapping as well as BGC's 2008 PEA
investigations.

The following stereonets present the discontinuity data collected in 2009 and
reprocessed in 2011 for each drill hole. A blind zone has been shown on each stereonet
to illustrate those orientations where structures would likely not be identified in the drill
holes. The data has been symbolized by structure type, as identified by field staff using
the following key (Table D-1).

Table B-1: Discontinuity Codes
CODE | Type Description
B Bedding Lay.ering due to depositional environment, if there is separation along it
call: JT-BD or FT-BD.
C Contact Boundary between two different rock types.
X Cleavage E&rgﬂggdcltt));zlgfzF;(;?ignplanar surfaces independent of bedding
F Fault Displacement evident with infill (FG)
(0] Foliation Visible alignment of grains due to temperature and/or pressure
J Joint Little to no displacement
S Shear Polished or slickensided, no infill.
\% Vein Geological discontinuity with mineral infilling
Note:

1. The above structure types may be hyphenated to describe compound structure types,
such as a fault along bedding, F-B.
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Seabridge Gold Inc. June 15, 2011
Re: KSM PFSU — Mitchell Pit Slope Parameter Addendum And Confirmation - Final Project no. 0638-006-07

APPENDIX D
OVERALL SLOPE ANALYSES

0638006 Mitchell Pit Design Addendum 20110615 FINAL.docx

BGC ENGINEERING INC.



Seabridge Gold Inc., KSM Project Pre-Feasibility Study Update

Mitchell Pit Slope Parameter Addendum and Confirmation

Table D1: Summary of Mitchell Pit Stability Analyses

Analvsi Overall
:la YSIS 1 Slope Case Factor of | Design Angle Control?
ame 1
Safety
Al North Design Base Case 1.30 Overall Stability
A2 South Design Base Case 1.42 Interberm Structural Failure
B1 Southeast [Design Base Case 1.44 Interberm Structural Failure
B2 Southeast |Anisotropic DIl 1.40 Interberm Structural Failure
Cl West Design Base Case 2.25 Interberm Structural Failure
Cc2 East Design Base Case 2.20  |Interberm Structural Failure
Notes:

June 15, 2011
Project no.: 0638-006

1. Analyses for A1 and A2 were completed using watertable surafces from BGC's 3d groundwater model
with an assumed zone of influence from proposed horizontal drain lengths. The other sections have
been analyzed with an assumed watertable based on pre-mining conditions and an assumed zone
of influence from proposed horizontal drains. (BGC, 2011)

2. Refer to Table 1 for specific structural sets defining interberm design angle control.

BGC ENGINEERING INC

N:\BGC\Projects\0638 Seabridge\006 KSM PFS Update-Open Pit\06 Pit Checking\20110321 Series 5 Pits\Stability Analyses\Mitchel\Summary of Mitchell
Confirmation Analyses.xlsx
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