May 14, 2010

Seabridge Gold Inc.

106 Front Street East, Suite 400
Toronto, Ontario

M5A 1E1

Mr. Jim Smolik
Dear Mr. Smolik:

Kerr Sulphurets Mitchell Project
2009 Site Investigation Report

Enclosed please find our report on 2009 Site Ingasbns.

This report presents results of 2009 field prograrossisting of; site selection and
characterization, mapping and geotechnical assegssh&edrock and surficial geology,
geophysical surveying including ice radar, seisrmsitaction surveying, seismic surface
wave shear soundings, resistivity soundings as agetieotechnical and hydrogeological
drill hole testing. The report also covers samplamgl geotechnical lab testing of core
and grab sample materials. For convenience, a swnimancluded of all lab testing

conducted by KCB to date (2008 and 2009) whichrésg@nted in Appendix V.

The results of the 2009 concrete and roadbed agtpelgboratory sample testing
program by Levelton are summarized and includefjgpendix V.

Yours truly,

KLOHN CRIPPEN BERGER LTD.

Graham Parkinson, P. Geo.
Project Manager

GP:us
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INTRODUCTION

The Kerr-Sulphurets-Mitchell (KSM) property shown Figure 1.1 is a very large
gold / copper project located in the mountainousabe of northwest British Columbia at
latitude 56° 30" N and longitude 130° 20" W, approately 1,545 km northwest of
Vancouver, B.C. and approximately 65 km northwdsbtewart, B.C. The project area
lies within the Coast Mountains, and is boundetheonorth, south, and east by glaciers
and ice fields and to the west by the Unuk Rivetléfawhich drains into Alaskan
waters. To the east, the project area drains tav@ahadian waters via the Treaty and
Bell-Irving rivers which ultimately drain to the N& River system. The Alaska border is
approximately 30 km southwest of the mine site.
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During 2009, Klohn Crippen Berger Ltd. (KCBL) cadi out three site investigation

programs for Seabridge Gold’s KSM Project. Thesgy@ms expanded on previous site
investigations conducted in 2008 (Klohn, 2009) wheonsisted of mapping, sampling

and geotechnical drilling). The 2008 and 2009 sitestigations together provided the
basis of information for a Pre-Feasibility Study@) being conducted in 2010. The three
20009 field programs consisted of:

1. April-May 2009 Ice radar thickness and bedrock topography stucfies
the Mitchell Glacier and Johnstone Icefield.

2. June 2009Mine area engineering geological mapping was ceted! In
addition, reviews of the mine area and TMF areaeveemducted as part
of site foundation assessments. A sampling prognaas completed to
characterize borrow and foundation materials. Tilgraine, alluvials and
plastic materials were sampled for suitability itegtfor use as low
permeability covers and dam core. In the Mitchellley and the TMF
area, a geophysical program was completed includimg cutting,
seismic refraction overburden thickness profilingufface wave seismic
shear wave velocity sounding and resistivity songsli

3. September 2009Geotechnical drilling completed in the Mitchelllleg,
Water Storage Pond areas and at the Sulphurets Biockge Facility.
Drilling consisted of overburden coring and STPtitgs along with
bedrock coring and packer testing.

Objectives of the 2009 KCBL site investigation piags are described in general here.

Details of methods and findings are presentedlloviing sections of the report.

The ice radar program was carried out to invesitfag¢ lower portion of Mitchell Glacier
in the area of the Mitchell Diversion Tunnel (MD&phd the Mitchell-Teigen Tunnel
(MTT) route under the Johnstone Icefield. The psgof this work was to examine

thickness of ice and rock cover over the tunnetieuthe glaciers and to set the elevation

100514R-2009 Site Investigation Report
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and location of the Mitchell Diversion Tunnel inléthis program is reported on in a
separate document (Klohn, 2009a) which is incluaedppendix Il of this report.

In June 2009, Graham Parkinson P. Geo. (KCBL Prdjanager,) Harvey McLeod
P.Eng., P.Geo. (Senior Reviewer, KCBL) and Shanen@f&E.I.T. (Geological Engineer,
KCBL) made a 5 day visit to site to extend existim@pping, examine foundation
conditions in more detail and outline site investign work required for the Pre-
Feasibility Study, based on designs developedezddr the 2009 Preliminary Economic
Analysis. The entire project area was reviewed deniify potential opportunities,
alternatives and challenges at each facility site.

Shane Warner stayed at site for the remainder ¢ &und managed line cutting for a
refraction seismic and resistivity program carreat by Frontier Geoscience Inc. in
Mitchell valley and a seismic program in the TMEain July 2009. Mr Warner was on
site to supervise line cutting, drill site locatiand pad construction as well as to conduct

surficial mapping and sampling.

In September 2009, Shane Warner and Ann Wen of KC8mpleted a seven hole
geotechnical drilling program in the Mitchell Inftaucture Area, Mitchell Closure Dam,
Sulphurets Rock RSF (SRD) and Water Storage DanDMVgfes to assess Rock Storage
Facility and the Water Storage dam (WSD) foundationditions in preparation for PFS
level design. In total 396 m of geotechnical dnidlj SPT, packer testing and piezometer

well installations were completed.

This report was prepared by Klohn Crippen Bergaet. lfor the account of Seabridge
Gold Inc. The material in it reflects Klohn CrippBerger’'s best judgment in light of the
information available to it at the time of prep@at Any use which a third party makes

of this report, or any reliance on or decisions b® made based on it, are the

100514R-2009 Site Investigation Report
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responsibility of such third parties. Klohn CrippBerger Ltd. accepts no responsibility
for damages, if any, suffered by any third partyaagsult of decisions made or actions
based on this report.
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2009 SITE INVESTIGATION PROGRAMS
May 2009 Ice Radar Program

An Ice Radar program was conducted in early May92@ben sufficient snow was
present to allow safe passage over crevassesehonset of significant melting and
water saturation which would impede the use of radasignificant complication to
conducting the survey was the higher than expemtathnche activity. During the period
of the survey major avalanches began falling ontiziMIl Glacier from the slope on the
North Side of the valley. At the end of the sunasyalanches were falling from the south
slopes. Photos of the avalanche paths are inclundi@ Ice Radar Report (Appendix IlI).

The program was able to complete the objectiveth®fsurvey which were to delineate
the thickness of the ice and bedrock topographthenarea of the proposed Mitchell
Diversion Tunnel inlet structures. A short summarythe Ice Radar Report is provided
in the following sections.

Contour plans of ice thickness (Appendix Ill, FiguB) and bedrock elevation
(Appendix lll, Figure 9) were drawn up using radee thickness data and elevation
information compiled from partial Lidar coveragethre area. BC TRIM contours were
used where Lidar was not available. TRIM data wseduvhere bedrock was exposed,
but is outdated for the glacier surface area asabhesurface has changed significantly
since the 1995 TRIM data was created. In areasemmn@pped elevations were outdated,

GPS elevation measurements taken on the ice dilvengurvey were used.

Ice thickness in the area of the ultimate Mitcl@&kcier diversion inlet (Photo Plates 1 to
13 in this report and Appendix lll, Figure 8, 420&) 6265850N) was found to be
approximately 110 m, with bedrock interpreted togdresent at approximately 860 m.

The bedrock channel was relatively narrow, and laimto the rock flanked, sediment

100514R-2009 Site Investigation Report
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based area exposed at the glacier mouth. The a3 survey suggested that the sub
glacial channel is “U” shaped and on the order®fhvwide at a height of 20 m from the

base and 40 m wide at a height of 10 m.

Radar data indicated that the gradient of the dabiaj channel in the first 500 m
upstream from the present glacier toe is 8%. Innxd 500 m upstream from this point
the gradient was indicated to be 20%, this chamggradient is consistent with the
pattern of crevasses noted in the air photos, whligjgest that the flow of ice is flexing

and opening tension cracks over this area of stesgpleed topography.

The radar method indistinctly resolved features Were interpreted as a sediment layer

of up to 10 m in thickness situated beneath theiglace bottom.

Repeat measurements made during the survey usiogséparate radar systems of
different design and frequency suggested that toeiracy of the method was on the
order of 10% of the depth of the ice.

In the area of the proposed diversion inlet stmg;taccess for the ice radar survey was
limited by safety concerns regarding working on geecier and limited access available

to sections of the lines due to the avalancheaxglerienced during May.

The primary technical limitations on the accuradyrack elevations results from the
radar survey were uncertainties about ice elevatiad the effects of the observed steep
bedrock surface topography on the interpretatiorthef data (lateral bounce / wave
migration effect). The steep sided rock valley @aphy under the glacier also results in
a large sensitivity of the reported depth to lamatand the orientation and beam pattern

of the radar system used.

100514R-2009 Site Investigation Report
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Recommendations for further Mitchell glacier invgations include completion of

several boreholes in the diversion intake areaotdicn ice radar survey results. In the
area of the intake, additional detail ice radawsying would be useful to reduce drilling
costs required to precisely locate the rock chanfeils work would best be scheduled
for either earlier, or later in the year than thentih of May to avoid spring avalanche
risks.

A single line of ice radar surveying was also castgadl along the section of the
Johnstone Icefield thought to be the deepest sedafoice over the Mitchell-Teigen
tunnel route. Ice thicknesses along the line swadan this area varied between 130 m
and 190 m, corresponding to bedrock elevations é@twl620 m and 1560 m.

Appendix Il presents details of the ice radar pang.

June Geological Mapping and Geotechnical Site Assaaents
Geotechnical Assessment of Water Storage Pond Damidndation Area

A major goal of the June 2009 KCBL mapping/geotécdimprogram was to characterize
the area of the Mitchell valley Water Storage Rcend the site of the Water Storage

Dam.

The valley bottom in this area was previously unpea} likely due to difficult access
within the steep and narrow gorge that Mitchellgkrbéas eroded into the Upper Triassic
Stuhini Group sedimentary rocks. The Eastern fagighe Stuhini sediments exposed in
this area consist of the lower member of two segeenof laminated, turbiditic
argillaceous siltstone, sandstones and mudstonerated by pyroxene phyric

(porphyritic) flows, breccia and conglomerate sathigher elevations (Bridge, 1990).

100514R-2009 Site Investigation Report
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Previous exploration mapping conducted in the 198Md 1990’s (Henderson et al.,
1992) had confirmed that the area above Mitchelekrwas largely N-S striking, west
dipping Stuhini Group sediments. Occurrences otamikcs and dykes of the Upper
Jurrasic Mitchell Intrusives (Syenite, Monzonitepite and Monzodiorite) are mapped
in the area and were observed in area drill hadespdeted in 20009.

E-W compression occurred in the Jurassic periogdinguolding in the sediments of the
McTagg and lower Mitchell valleys and thrust faodfiin the Mitchell deposit area.
Systems of tightly folded north plunging N-S tremglianticlines and synclines in the
McTagg valley area have resulted in steep dipsdd-ate typically closed and slightly
overturned such that bedding has a predominantbt Wipping aspect. The dominant
feature of the McTagg valley is a large north plagganticline, with smaller second

order folds superimposed on its limbs. Figure 2w illustrates these fold systems.

100514R-2009 Site Investigation Report
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Figure 2.1  Structural Features of the Sediments dhe Mitchell / McTagg Valleys
(Mapped by Henderson et al, 1992)

Permeability of the formation and strength of tleekr were key aspects of the 2009
KCBL geotechnical assessment as a water treatnersige pond dam would need to
retain water and be on the order of 150 m in height
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Figure 2.2  Airphoto of Water Storage Facility and Bam Site Area showing areas with no trees (avalancheacks)
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To assist with mapping, KCBL made several low leflgbvers taking video and still
photos within the canyon section between Sulphu@tsek and the confluence of
Mitchell and McTagg Creeks. A site was selectedtfa Water Storage Facility Dam
upstream (to the north) of a major avalanche clemtering Mitchell Creek from the

west.

LR e B
Photo 2.1 View Looking Northwest at area downstreamof WSP Dam and
Avalanche Tracks.

The major avalanche path terminates in a promibkast zone with an area of tree knock
down extending above the east bank of the creek. [dbation of the Water Storage
Facility pond, dam and associated seepage coliepood were selected to be upstream
and out of the major avalanche chute (Photo 2.2).

100514R-2009 Site Investigation Report
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Photo 2.2 Major Avalanche Chute located 300 m to $th of WSF Damsite
(looking NW of rock canyon of lower Mitchell Creek).

To facilitate the site investigations, access waisiaed to the valley bottom in the area
upstream of the dam site via a smaller avalanchiecsituated on the slope above the
west bank of the pond area. This smaller avalatrao& (Photo 2.1) extends to the west
bank of lower Mitchell creek, with no evidence ahrup observed on the east bank.

To the west of the pond area, slopes above the pomdapproximately 1V to 1.3 H,
however some sections of the canyon present 3@mvartical cliffs and the canyon is
less than 10 m to 15 m wide in some areas (Phdjo 2.
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Drawing D-1202 presents a Mine Area geology maptvimcludes the area of the Water
Storage Facility.

Drawing 8 presents geology of the area of the W8&terage Facility as mapped by
KCBL. Drawing 8 consists of a series of profilehpfms and a plan view of the damsite

area.

The in situ, unweathered rocks exposed by rivesieroin the valley floor of Mitchell
Creek immediately upstream of the Water Storage ditenare generally hard (R4 to R5)
and competent siltstones, sandstones and argillites

100514R-2009 Site Investigation Report
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Photo 2.3 Aerial View looking upstream along LowerMitchell Creek bedrock
canyon in area of WSP Dam Footprint.
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Photo 2.4 Gorge of Mitchell Creek in Area of WaterTreatment Dam Upstream
Toe Area (looking south).
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The base of the Lower Mitchell canyon containdeligediment due to the high water
velocities and steep gradients. The bed of thekcieg@rimarily exposed eroded rock,
with edge on steeply dipping layers of siltstonaggillites, sandstones and intrusive

dykes. Occasional fine grained intrusive dykes wlilkknesses on the order of 20 cm to

50 cm were observed within the sediments of treastrchannel (Photo 2.5).

Photo 2.5 Intrusive dykes and more resistant fineasmdstone layers within finely
bedded north-northwest dipping siltstone sedimentfooking south).

Within the valley floor, bedding planes of sedinse@tre observed to be tight, with
moderate fracturing. Sections of undisturbed sedim@enerally appear massive with
some areas of heavier fracturing. Short wavelerfgtting, possibly soft sediment
deformation was occasionally observed (Photo 2i6)invthe sediments in some areas. It
appears that this deformation had occurred duregmpsition or in some areas as a result

of intrusive activities.

100514R-2009 Site Investigation Report
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Photo 2.6 Locally folded and deformed sediments.

Generally the sedimentary formations are highlynata with tight bedding planes
observed in the exposed bedrock of valley flooana@nly slight undulations are visible
on larger scales (Photo 2.7).

Permeability would be expected to be anisotroe; cross bedding planes but higher
along bedding directions within any fractured sewas, or within any discontinuities

created by movement between bedding planes.

Lithology varies rhythmically between bedding layesn a scale of cm’s to metres
(Photo 2.7). Some layers appear to be lightly énext (harder more brittle lithology)

100514R-2009 Site Investigation Report
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whereas some layers are massive with little fraogu¢softer, higher clay content, more
ductile lithology). The alteration of layers of ¢tared and unfractured strata will result in
significant anisotropy of permeability, with lowegermeability expected in the cross

bedding direction.

= T =

Photo 2.7 Bedding planes exposed on east bank of #iaTreatment Pond area.

The variation in competency and brittleness betwlegars of rock with different clay
content and grain sizes may have resulted in edldifferential movement between
bedding planes during folding leading to differende fracture density between the
layers. This movement may also have lead to theergéion of the E-W orientated

slickensides. These indicators of motion are wsibh surfaces of the harder layers

100514R-2009 Site Investigation Report
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(Photo 2.8). Fold induced movement on the beddilamgs may have resulted in
localized discontinuities or voids forming wherectsens of bedding were deformed,

causing separation of the bedding planes in sosesar

vt LR, - i o
Photo 2.8 Slickensides on bedding planes exposedMitchell Creek Canyon.

In the steep canyon wall areas, unconfined bedpliages can be seen to be exfoliating
as sheets in some locations, possibly due to fréese action or possibly in response to
the unloading of confining stresses. Stresses reagither regional E-W tectonic stresses
responsible for the regional folding and thrustiogsimply local stress relief as a result

of the location of the gorge at the toe of a highuntain slope.

100514R-2009 Site Investigation Report
File: M0O9480A01.500 Page 20



SEABRIDGE GOLD INC. May 14, 2010
Kerr Sulphurets Mitchell Project
2009 Site Investigation Report

In the area of the proposed dam, orientation of gbege trends approximately NE,
whereas the strike of the west dipping beddingotherly. This results in the strike of
the bedding planes being situated at an angle moapnately 45 degrees to the axis of
the valley. This orientation of bedding planesagdurable as it would reduce daylighting
of seepage through the dam foundation along frastwithin the bedding planes.

Figure 2.3 is a detail from Drawing 6. This plantleé WSP dam and impoundment area
illustrates the trends of the bedding and showsdiaarburden thickness is near zero in
the dam area, but considerably thicker in the inmgotent area. Lateral benches of
sandy-silty gravel moraine materials are presentiabanging from 10 m to 30 m thick

exist over clay rich basal tills. The basal tilte &ypically up to10 m thick.

Drawing 8 illustrates details of the geology of Water Storage Dam site as mapped by
KCB.
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Figure 2.3  Water Storage Facility Area, Structural Trends and Overburden
thickness contours (m)

2.2.2 Investigations of the Sulphurets Rock Storage Fadil Area

KCBL conducted evaluations of the area of the Sulpts Rock Storage Facility as part
of site characterization and selection of drilldv@cations. The region of the Sulphurets
RSF is generally underlain by finely laminated, Mstu Group mudstones,
meta-sandstones, argillites and shales as illestiatPhoto 2.9. These units typically dip
northwest or west at 45 degrees. Although thesenseds appear fissile when weathered
at surface, underlying intact formations as intetese in drill holes were typically of low
permeability except where fault of shear zonestexis

100514R-2009 Site Investigation Report
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The low angle Sulphurets thrust fault is locatedhwi the southeastern toe of the
Sulphurets Rock Storage Facility (Figure 2.9 andviing D-1203). The proximity of

this tectonic feature may explain some of the slickded shear zones noted in the core

from the area.

> e

: . X . i [l B el N
Photo 2.9 Finely Bedded, NW dipping Sediments

¥ J
in $ehurets RSF Foundation.
The prominent ridge which forms a confining zonenal the southwest edge of the RSF
and parts of the southern toe is partially compasfechetasedimentary rock containing
clasts of volcanic rock. This rock is weaker thaa argillites, and is typically classified
as weak or moderately weak. Vertical or steepl\pitig graphitic joints are present. In
packer testing of this unit, permeabilities aveth8ee-07 m/s. A swamp and boggy area

exists above the ridge in the suggesting that theéedying area has poor drainage.
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Granodioritic Mitchell Intrusives are also presemtthe area and may have partially

defined the ridge near the toe area.

July 2009 Moraine and Till Sampling Program, Mine and TMF Areas

In order to characterize availability of borrow exals for the Water Storage Dam and
for closure cover materials, KCB conducted an oweten thickness mapping and
overburden sampling program with an emphasis omtilog fine grained materials

suitable for use as dam core and low permeabititiec materials.

Surface deposits of sandy, silty, gravelly moraileposits are abundant in the Mitchell
and McTagg creek areas. Surface deposits of mistevith high fines content are less
abundant. Limited and isolated deposits of lacoetsilts or lacustrine clays are found as
lenses within the moraines suggesting that theserials correspond to deposits laid
down during damming events occurred due to lanelstalley blockages. Most moraine
and lacustrine deposits of the Lower Mitchell valdee reactive to HCL. A sample of the
lacustrine silt deposit illustrated in Photo 2.1@swested for Acid Base Accounting and
Sulphur content by ALS Chemex. This sample (sar@plen the geotechnical sample test
summary included in Appendix V) had a calcium cadie equivalent content of 4% and
reacted moderately to HCL in a visual acid tese ABA test indicated a net neutralizing
ratio of 2.37. All 2009 samples taken by KCBL waiso split and submitted to Rescan
for ABA testing, the results of which are tabulated Appendix V. Geotechnical

suitability of these overburden samples for uséllasxposed to drainages discharging to

the environment are plotted on Drawing D-1202.

Larger volumes of alluvial and glacio-fluvial defssof silty sands and gravels are
present along the flanks of the Sulphurets andMedis drainages, likely as a result of

the larger catchments of these drainages.
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Alluvial and glacio-fluvial deposits (sands, graajetobbles) at Ted Morris and Teigen
Creeks were sampled by Rescan and submitted tdtbavey KCB for laboratory testing

to CSA standard coarse and fine concrete aggregétbility tests and MOT road base
testing suites. Details of the aggregate testisglte are provided in Appendix VI and are

summarized in Section 3 of this report.

Photo 2.10  Shane Warner sampling basal till in TMANorth Dam area.
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Photo 2.11  Eroded knife edge of 30 m high silty tsandy gravel. This is a moraine
deposit situated over basal till and lacustrine sillayers at confluence
of McTagg and Mitchell creeks.
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Photo 2.12  Dense, consolidated silty to clayey HidMasticity Lacustrine Deposit,
Situated beneath Moraine Deposits, Valley Bottom atMitchell-
McTagg Confluence. Sample Site 37.

As part of the surficial mapping and sampling pewgy sites in the Mitchell valley were
extensively photographed using GPS location tagghajo software to embed Lat Long
photo coordinates in the JPEG photo files (Phot@s mesented in Appendix VI).
Surficial soil and outcrop samples (listed in ApgienV) were collected from key

locations and sent back to the KCBL Vancouver ggoteal lab for testing.

Section 3 of this report lists samples taken arebqmts the results of basic lab index
testing. Additional lab testing results are inclddie Appendix V.

100514R-2009 Site Investigation Report
File: M0O9480A01.500 Page 27



SEABRIDGE GOLD INC. May 14, 2010
Kerr Sulphurets Mitchell Project
2009 Site Investigation Report

1
¢
ok
R
i
}

3
.4.'

s

L S

Photo 2.13  Fine grained, silty sand deposit locatezh west bank of Water Storage
Pond — potential dam core material. 56.516368°N, 30.330842E.

2.4 July 2009 Line Cutting and Geophysical Seismic / Rstivity Programs

In July 2009, under the direction of KCBL, line ¢tayt and line cutting began in both the
Mitchell Valley and TMF areas for geophysical swyseSeismic refraction and MASW
seismic programs along with Schlumberger resistigbundings were carried out by
Frontier Geoscience Inc. in July 2009. Shane WafaéiT. (Geological Engineer,
KCBL) was on site to supervise line cutting, iniéidhe geophysical survey and conduct
surficial mapping and moraine sampling while thegjeysical surveys progressed.
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The purpose of the geophysical program was to whier overburden depths and
conditions for RSF foundation stability assessnaatt for suitability of sites for process

plant infrastructure and for the siting of the cliessdam.

Line cutting for the geophysical surveys was comeldiainder sub-contract with KCBL
by a crew from the Skii Km Lax Ha First Nation whlso assisted Frontier Geosciences

with the geophysical programs.

Appendix Il presents the complete report text, feguand profiles for the results from the
2009 Geophysical Program. The following text sumpear these results for both the

Mitchell valley and the TMF areas.

Mitchell Valley Area Geophysical Investigations

Figure 2.4 illustrates the location of the Mitchedlley seismic lines, MASW shear wave

soundings and Schlumberger resistivity soundings.

Seismic velocities and layering seen in resistiatyveys completed in the Mitchell
valley were calibrated with depths to bedrock fr2a®8 and 2009 borehole logs. A plan

of overburden depths was created from this datéheoMitchell valley and Mine Area.

Contours of Mine Area overburden depths from themsie refraction and drilling results

are presented on Drawing 6, Mine Area Surficial Stdictural Geology.

Seismic depths to bedrock varied from around 2 theeastern limit of the geophysical
lines at the west rim of the pit to approximate#0dn depth under the overburden knoll
located in the centre of the Mitchell Valley. Thispth suggests that the knoll is primarily

composed of colluvial material, possibly depositec series of major landslide events
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from an embayment area to the south of the valepplemented by debris from the
chutes to the north of the valley. Based on avhilahilling, the region of valley floor

between the pit and the knoll appears to consistoafiplex mixed layers of boulders,
moraine, outwash sediments, lacustrine clays, aitssands, the layering of which is not

fully resolved by the seismic survey.
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Figure 2.4  Locations of Geophysical Surveys (SeistriLines, MASW Soundings and Resistivity Soundings)Jpper Mitchell

Valley Infrastructure Area.
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2.4.2 TMF Area Geophysical Investigations

Seismic lines were conducted in July 2009 alongcttrgtrelines of the three dam sites
that were proposed in the PEA study. Additionasiset lines were conducted along the
valley axis at each site. The layout of the seidmis shortened the lines where areas of
know shallow or exposed rock existed. As shallowrbek was noted to the west of the

North Dam lines were not run in this area (Figufs.2

Seismic results from the saddle are of the TMFeyafistablished that the proposed PEA
saddle dam alignment would be on a substantiatqugDm) thickness of alluvium from
the East Creek Catchment. For the PFS the Tailvigsagement Facility design was
accordingly revised, resulting in a new alignmemtthe PFS South Dam centreline away

from the alluvial fan, and located further to tlethwest (Figure 2.6).

Au‘mg
3132 128

Figure 2.5  Location of North Dam seismic lines (igreen, small numbers are
depth to bedrock in m). Triangles indicate mappingstation locations.
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Figure 2.6  Location of South Dam seismic lines (wWitdepths to bedrock in m).
Triangles indicate mapping station locations.

Additional seismic lines were conducted over the sf what was referred to in the PEA
as the South Dam (now the Southeast dam), farth#iret south of the PFS South Dam.
As this dam site is not included in the PFS stubg, site is not discussed further here,
however the seismic profiles for the site are idelliin Appendix II. Details for drilling,

mapping and seismic work on the Southeast damwate presented in the 2008 KCB

Site Investigation Report.

2.5 September Geotechnical Borehole Drilling Programs

The Mitchell valley geophysical programs (seisna@raction, resistivity soundings and

Multichannel Analysis of Shear Waves (MASW)) weoenpleted in advance of the 2009
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drilling program to guide the selection of drillingcations. In the TMF area, seismic
refraction and Multichannel Analysis of Shear WayBRASW) was used to establish
variations in overburden thickness for pre-feagiplevel design work, based on control
established in the area from 2008 drilling. As aule no additional drilling was

conducted in the TMF area during 2009.

Based on the results of the July 2009 seismic pragand gaps in site information
identified during the June 2009 site visit, seveinararea geotechnical drill holes were
completed by KCBL in the fall of 2009. These weited to determine subsurface
materials and structure and assess the foundatinditons at the proposed Mitchell
Infrastructure Area, Mitchell Closure Dam, SulpharBSF and the Water Storage Dam
(WSD).

At the request of Seabridge, KCBL borehole numigefollowed on sequentially from
2008, thus the first hole drilled by KCBL in 200%svKC09-07 (KCBL 09-07 was
initially labelled 09-01, the label was changed©@09-07 after the first hole).

Drilling of these holes was conducted over theqeenf Aug. 27 to Sept. 24, 2009. The
first six holes were drilled by Hy-Tech Drilling @mithers B.C., while the final hole

KC09-13 was drilled by Cabo Drilling of Prince Gger B.C. KCBL field engineers

Shane Warner and Ann Wen, E.I.T. (Geological Ergfihnerere onsite for the duration of
the program. Drilling was done 24/7 with two 12dinifts. Table 2.1 summarizes the
details of the drill holes. Detailed logs are preged in Appendix |, photos of the

recovered core are shown in Appendix V.
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Table 2.1 Summary of 2009 Geotechnical Drilling Prgram

Location Date Northing Easting Elevation Hole
Borehole Started (m) # (m)# (m)* Depth (m)
KC09-07 Mitchell Crusher 8/27/2009 6,265,576 428373 772 26.9
KC09-08 Mitchell HPGR 8/29/2009] 6,265,766 421,353 248 49.25
KC09-09 | Mitchell Closure Dam 9/2/2009 6,265,394 430 772 126.9
KC09-10 SRD East 9/10/200¢ 6,262,094 419,476 894 .1 28
KC09-11 SRD West 9/11/2009 6,262,737 418,143 789 .8730
KC09-12 MRD Southwest toe 9/12/200p 6,264,527 47,9 648 57.5
KC09-13 Water Storage Dam 9/17/2009 6,263,126 £217,1 668 76.52

Total 396

# GPS coordinates with stated accuracy of +/- 8 tess.
* GPS elevation with accuracy of approximately 28-m

A heli-portable diamond drill rig was used to cariple tube HQ (61.1 mm ID, 96 mm
OD) drill holes through the overburden and at &8st into bedrock. Adverse ground
conditions at KC09-09 required the reduction to MIG.2 mm ID, 75.7 mm OD) triple
tube coring below 36 m. To allow permeability tegtiand the possibility of future
groundwater sampling, creek water with no additives used as drilling fluid when
possible. WDS drilling polymer was added to easiirdy in loose zones with high rod
friction and for areas of poor core recovery. Holesre cased with HWT casing as

required, generally keeping within 3 m of the bit.
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Figure 2.7  Hy-Tech Geotechnical Drill Rig in Mitchdl Valley at KC09-09

Standard Penetration Testing (SPT) was targetedvery 1.5 m in the overburden, but
in coarse, dense units, SPT penetration was lingitetitests were not always attempted.
Falling head tests were targeted every 3 m in tresbmrden while drilling with water,
and at least two single-ended packer tests weeenpted in the bedrock in each drill
hole. Drilling samples from the SPT split-spoon aydb samples from the recovered
core were collected and shipped back to the KCBL fiar testing. Rock Quality
Designation (RQD) was assessed for the bedrockoperiof the drill holes. RQD is
defined as the sum of the lengths of rock coregsidonger than 10 cm expressed as a

percentage of a given total length drilled, usutily core run length.
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Borehole Completion and Piezometer Well Installatia

Upon completion of each drill hole, a 2” PVC staipd@pwith screen was installed and the
standpipe grouted in place to allow monitoring oy @hanges in formation water levels.
For KC09-09, two 1” PVC standpipes were installedveo different depths to allow
measurements of vertical groundwater pressure gmneli Well screens were 3 m long
slotted PVC. The drill holes were backfilled witittdr sand around the screens and a
layer of bentonite pellets approximately 2.5 m kihweas backfilled on top of the filter

sand. Once the seal had set, the remainder ofilhbale was backfilled with grout.

Table 2.2 summarizes the well installations andnded water levels upon leaving site.

Table 2.2 Installed KCB 2009 Well Information

Borehole Location Date Drilled Screen Interval* Screened Water
Installed | Depth* Unit Depth*

KC09-07 Mitchell Crusher 8/29/2009  26.9| 23.4mm | Bedrock | o (artesian)

KC09-08 Mitchell HPGR 9/1/2009 49.25 46.3 m-4m2| Bedrock 35.43

31.9 m-33.9m| Colluvium 2951
KC09-09 | Mitchell Closure Dam  9/10/2000  126.9" 1231 m-

Bedrock 12.87

126.1m
KC09-10 SRD East 9/11/2009 28.1 25m-—28m Bedrock 1.04
KC09-11 SRD West 9/12/2009 30.87 27.8 m - 30.8/m Bedrock 5.26
KC09-12 MRD Southwest toe 9/15/2009 57.% 54.5 mM.55n Bedrock 9.85
KC09-13 Water Storage Dam 9/24/2009 76.52 56.%569 m Bedrock 31.3T
* All depths are meters below ground surface.
A Measured Sept. 17, 2009 # Measured Sept. 23, 2009

N Measured Sept. 24, 2009 + Measured Oct. 24, 2009

Hydrogeological Slug Testing

Eight falling head tests, primarily in overburdemere conducted across 3 boreholes
(KC09-09, KC09-10 and KCO09-13) during drilling. Thests were conducted by
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removing the core barrel and filling the drill rodgh water. Water levels were recorded
using a Solinst Levelogger model 30 M data loggprgssure transducer with an
accuracy of +/- 1.5 cm, set to record water lewslsry 2 seconds. The permeability of
the material at the bottom of the borehole wasreggd using the Horslev method with
an assumed intake length of 5 m. Details of theviddal falling head tests results are
presented in Appendix Ill. Additional slug testsrev@erformed by Rescan after drilling

and are reported on elsewhere.

Packer Testing

Two to four air-inflated single-ended packer tesese performed in bedrock portions of
each borehole to assess permeability. In totahteen tests were conducted. Packer test
results are summarized in Table 2.3 and suggesttthgpermeability of the bedrock at

the various sites is low. Details of the packetingscan be found in Appendix IlI.

Table 2.3 Summary of KCB Borehole Bedrock Packer T&ing Permeabilities

Borehole Number of Tests Permeability Range (m/s) Verage Permeability (m/s)
KC09-07 2 6.53E-06 to 8.57E-06 7.55E-06
KC09-08 2 8.82E-08 to 1.13E-07 1.00E-07
KC09-09 3 9.13E-08 to 1.47E-07 1.13E-07
KC09-10 3 1.68E-07 to 3.04E-07 2.37E-07
KC09-11 4 1.38E-08 to 1.98E-06

KC09-12 2 3.56E-08 to 5.72E-08 4.64E-08
KC09-13 2 8.71E-08 to 6.30E-07

Geological Results of 2009 Mitchell Valley and Sulprets Area Drill holes

Detailed logs are presented in Appendix I. Theolwlhg sections discuss general results
of each hole. Figure 2.8 shows locations of Mittkelley area drill holes.
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Figure 2.8  Locations of Mitchell Valley Geotechnicband Monitoring Drill holes

Mitchell Valley Area Drill holes
Results from Drill hole KC09-07 (initially KC09-01) — Mitchell Valley Crusher Area
This drill hole was sited to test foundation coimdis for the crusher. Overburden

consisted of 3.0 m of compact moraine (cobbles,esgravel, trace boulders, washed out

matrix) over bedrock which consisted of altereccaaics.

Lithology in the area is Hazelton Volcanics, andtemdtion in the area is
silaceous-propylitic alteration. The original rogkpes are often difficult to identify due
to the extent of alteration. The BGC Open pit rémiates that typical intact rock
strengths in this unit are 90 MPa. Monzonite intress are also present in areas adjacent
to the drill hole.
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Photo 2.14  Volcanics from KC09-07 Depths of 9.6 to 10.0 m.

The volcanics consisted of highly altered and wewatth, moderately oxidized, fine-
grained intermediate volcanic rock with subhoridot@a 45° dipping quartz veins
throughout and significant pyrite mineralizationo84 discontinuities dipped at 40° to
core axis, joints were rough and undulating. RQEhanbedrock was typically lower than
30% down to 16.5m depth, indicating a near suréaea of highly fractured rock.

Between 16.5 m and 22 m a zone of intact rock esgmt with RQD of 75%, below this
depth RQD is 43% or less, indicating the presericanother area of fractured rock to
end of hole at 27 m.

Results from Drill hole KC09-08 — Mitchell HPGR Pracess Plant Area

This drill hole was situated to test foundation ditions for the Mitchell Process Plant.
28.4 m of compact moraine material was present bedrock. Moraine units (cobbles,
some gravel, trace boulders, washed out matrixg wenilar to those in KC09-07, which
is 450 m to the southeast.
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Photo 2.15  Moraine and Boulder Intersections in KCO-08 at Depth 3.0 m.

Bedrock in this hole consisted of volcanics. Thiatenial is a fine grained, altered
andesite tuff. Near the bedrock surface rock issmas weakly foliated, slightly to
moderately weathered, strong, dark green grey, wailhite veins up to 10 mm wide.
Joints are generally planar and rough with sligkidation and trace of clay. Joints
generally dip at 50° to 70° to the core axis.

Photo 2.16  KCO09-08 High RQD Andesite Tuff at Deptlof 36 m.

RQD varies and reduces at depth due to severalufest and faulted zones likely
corresponding to the Sulphurets Thrust Fault atrdep43.6 m to 44.8 m.

Ty
28

Photo 2.17 KCO09-08 Fault Zone Consistent with Locain of Sulphurets Thrust
Trace. Depth 44 m.
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The moraine material would provide an easily extaiMe platform for buildings but
would not be a suitable foundation for heavy vilmgimachinery which would likely be

need to be placed on an excavation into rock.

Results from Drill hole KC09-09 — Mitchell RSF Toe/ Closure Dam Area

The purpose of this drill hole was to evaluate fiation conditions in the toe area of the
RSF and to examine potential of the area for sibhghe closure dam. KC09-09 was

located to test the extent of clay rich lacustrieposits and loose sands which were
previously intersected in KC08-03, situated 300rthe east.

93.6 m of overburden was encountered in this drdle. From surface, materials
consisted of 9.5 m of boulder moraine, followeddogvels with some sand (27.3 m) and
clay layers to 68.7 m where a thin (35 cm) sequefaday and silt was present over a
2.7 m thick sand layer, another 1.5 m gravel lsa/eat a 1.5 m sand layer. Gravel was
then encountered to bedrock at 93.6 m.

Photo 2.18 KC09-09 50 cm thick Sand Layer at 27.3 depth.

It is interpreted that these sands and clay lagenesponded to a thinning and pinching
out layer of lacustrine deposits, correspondinth®thicker lacustrine layers seen to the
east in KC08-03 at similar or deeper depths. Thiegmsits likely formed due to valley
damming landslides, possibly related to the knoMitchell Valley.
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Photo 2.19  KCO09-09 2.5m thick layer of Silty Fine&hd at 73 m.

The bedrock encountered at 93.6 m is argillite, sivasto finely laminated with inter-
bedded light grey calcareous siltstone, mediummgtréresh rock mass, black with calcite
and quartz veins throughout. Discontinuities aneegally present along bedding planes
dipping at 45° to 60° to core axis.

Photo 2.20  KC09-09 Argillites with quartz veining,Depth 117.5 m to 126.3 m.
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A 2.2 m thick sheared fault zone is intersecteti(at. 7 m, possibly again the Sulphurets
Thrust Fault. The hole continues in argillite waveral small felsic intrusives and fault

zones and terminates at 126 m.

Sulphurets Rock Storage Facility Area Drill Holes
Results from Drill hole KC09-10 — Southeast Toe ddulphurets RSF

The purpose of this drill hole was to evaluate bueden and bedrock foundation

conditions as part of assessing RSF stability aaidgeology.

Drill hole KC09-10 was completed at the south @astof the Sulphurets Rock Storage
Facility, which is adjacent to the Sulphurets Thiusdicated as a blue line at lower right
in Figure 2.9). Materials encountered in this halensisted of 4.8m of gravelly

overburden over metasedimentary units (Photo 2l Rhoto 2.22), with intervals of

slickensided, graphitic shear zones and fractuesdians. Permeabilities ranged from
1.2 E-07 m/s to 3.0 E-07 m/s. A fault zone (Pha3 of highly weathered clay gouge
is present from 15.2 m to 15.5 m which may be aasett with the Sulphurets Thrust
Fault.
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Figure 2.9  Sulphurets Rock Storage Facility and Setted Locations for KCBL
foundation area Geotechnical Drill holes and RescarMonitoring
wells.
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Photo 2.21 KCO09-10 5.5 metres, Fine to Medium Gragd Metasedimentary
Units.
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Photo 2.22 KCO09-10 7.5 metres, Fine to Medium Gragd Metasedimentary
Units.
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Photo 2.23  KCO09-10 15.5 m Clay Gouge Layers in Wéwred Fault Zone within
Metasediments.
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Drill hole KC09-11 — Southwest Toe of Sulphurets RS

Drill hole KC09-11 was completed in the southwest bf the Sulphurets RSF. A thin
layer (1.2 m) of overburden was present over sttangnated argillites. Occasional 1 m
to 2 m thick intrusive dykes of granodiorite wenegent in drill hole KC09-11 which
was otherwise argillite, and metasandstone unsirt veining is abundant (Photo 2.24)
along with pyrite mineralization. The argillitic dgienents are typically strong to medium
strong. Permeabilities ranged from 2 E-06 m/s inaatured zone, to 8.4 E-08 m/s in a

area of little fracturing.

Photo 2.24  KCO09-11 8.5 m, Argillite with Quartz vens adjacent to Intrusives.

Summary of Drill Program Results in the SulphuretsRSF Area
Overburden in the Sulphurets Rock Storage Faditibtprint area is typically shallow
(Om to 4 m) and consists either of organics, ockpts of colluvium and moraine

material (cobbles, gravels). The RSF foundatiomarily consists of fresh to moderately
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weathered, strong to moderately strong metasedsnant argillites. Sequences of
granodiorite intrusives are present in the westeenarea. Shear zones and clay gouge

fault zones are present at 10 m and 20 m depttmeiaastern toe area.

Water Storage Facility Area Drill Holes

Results from Drill hole KC09-12 — Water Storage Faitity Pond / Moraine Borrow
Area

Drill hole KC09-12 was situated at the base ofdlope above the west side of the Water

Storage Pond. A prominent moraine deposit is s@posed just to the east of the drill
site within the cut banks exposed in Lower Mitch€heek below its confluence with
McTagg Creek. Overburden consisted of sand motainepth of 10.5 m over a 0.4 m of
clay layer. The remainder of overburden was mixeavgl and sand moraine with thin
clay layers down to argillitic bedrock at 33 m. Alite was black, slightly weathered,
weak, and fractured with disseminated pyrite, quahd calcite veins throughout,
bedding dipped at 35° - 65° to the core axis cpwrding to the westerly dips seen at the
site. Packer testing showed that the unfracturel neass had low permeability (3.56 to
5.7 x 10® m/s). However several 0.5 m thick fractured fadhes were present near
42 m depth.
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Photo 2.25  Typical Core from KC09-12. Finely beddediltstone with quartz veins
and kink band deformational folding (47 m to 48.1 nj.

Results from Drill hole KC09-13 — Downstream of Watr Storage Facility, Right
Dam Abutment

KCO09-13 was located approximately 300 m downstreéthe proposed dam centreline,
on the west bank. This drill hole encountered aliaed surficial pocket of 6 m of
gravelly overburden over argillitic sediments afltstones. Surficial weathering within
bedding planes was noted to depths of approximatety, below this the rock was
relatively massive to 29 m where a 0.4 m fractumez and quartz veining was
intersected. Several intrusive dykes were inteeskat 42 m to 53 m. A thick intrusive
sequence is present between 55 m and 71 m. Thenge®f a one meter sequence of
highly fractured argillite at 71.3 m resulted iretloss of circulation and difficult drilling
conditions. With the use of gel, circulation wastoeed and relatively unfractured
intrusives were drilled between 73 m and 76.5 mheDthan this 1 m fractured zone,
unfractured regions of the rock mass are generaflylow permeability (packer
8.7 E 8m/s at 14 m to 23.9 m, falling head 3.68 &-¥1.3 m, 6.3 E-7 m/s 36 m to 54 m).
The finely bedded nature of the rock and the ditamraof fractured and unfractured
sequences visible on the surface suggests thatfottmeation will have significant
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anisotropy in permeability, with low permeabilitgrass the bedding planes and higher
permeability along the bedding planes with the niaetured layers.

Conditions in drill hole KC09-13 are expected torbere fractured than at the damsite
due to the suspected presence of a geologicatstalifeature located downstream of the

damsite, associated with the alignment of the yalkethe avalanche chute.

A drill hole was not drilled directly on the damnteeline during the 2009 drilling season

due to the time required for a permit to cut stagdimber in this area.

Photo 2.26  Typical Core from KCO09-13, bedded argile with quartz veins
(10.5mto 11.0 m).
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Results of Drill hole RES-MW-15 Water Storage Dam Aea (Downstream of Left
Abutment)

A summary of results from an adjacent monitorindl WRES-MW-15 drilled by Rescan
is included here for reference. This hole was ledain the east bank of Mitchell Creek,
450 m downstream of the proposed dam centrelinee&se of reference, the log of this
Rescan drill hole is included in Appendix I, alorngh the KCB drill hole logs.

Several sheared zones of lower permeability weersacted in RES-MW-15. Shallower
sections (to 26 m depth) intersected by this watistst of siltstones and argillite. Below
this depth, the well primarily intersected sequenaiegranodioritic intrusive, with some
argillite sequences. Rock quality (RQD) was vaeablith numerous zones of broken
core. Packer tests ranged from 7.9 E-9 m/s in nsgad intact intrusives at depth (73 m
to 100 m) to 1.34 E-7 m/s in near surface (7 m&an) argillites.

100514R-2009 Site Investigation Report
File: M09480A01.500 Page 51



SEABRIDGE GOLD INC. May 14, 2010
Kerr Sulphurets Mitchell Project
2009 Site Investigation Report

2009 LABORATORY TESTING PROGRAM
KCB Testing on Soils

Selected soil samples collected during site ingasitin in July and September 2010 were

tested in KCB'’s laboratory in Vancouver. The tegtmmogram included:

Visual classificationncluding reaction with hydrochloric acid;
* Index tests:

* Moisture content;

» Grain size distribution (including hydrometer tesind

* Atterberg limits.

 Direct shear and consolidated undrained triaxialst(itecluding
permeability testing);

» Compaction test (standard proctor);

» Constant head permeability test;

* Temp cell permeability test (permeability vs. %sation); and

» ABA (acid-base accounting - % sulphur and calciwarbonate

equivalent).

The reports of these test results are presentégpendix V, KCB Lab Testing, of this

report. The test results are also summarized amelpmeted in Section 3 of the
Pre-feasibility Study Report of the project. Theminer of tests conducted in 2009 is
shown in Table 3.1. These do not include the nunabeests conducted for 2008 site

investigations.
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Table 3.1 Laboratory Test Program of Soils

Test Number of tests

Visual classification and acid reactivity 60
Water content 62
Grain size distribution 32
Atterberg limits 1
Direct shear 2
Triaxial test (including permeability) 1
Constant head permeability 1
Compaction (standard proctor) 1
Temp cell 3
ABA 22

Testing of Rock Samples

KCB conducted acid reaction test on 17 drill carekrsamples collected during 2009 site
investigation by using 10% (vol. / vol.) hydrochtoacid. The test was mainly conducted
on two types of rocks, argillite and intrusive dyke preliminarily assess the potential of
karst formation in the bedrock from the naturablacdrainage present and the resistance
of quarried rock fill to acidity. The results areepented in Appendix V, Lab Testing, of
this report. The results show that reaction maimgcurred with calcite vein
mineralization on interfaces within the rock samsplelfhe content of carbonate
substances, their rates of dissolution and thectsffen dam and RSF would be further

examined at next stage of design.

Testing on Tailings

As part of geotechnical testing program, KSM tgénwere also tested in KCB’s
Vancouver lab in 2009 and 2010. The geotechnicakatierization of tailings was
reported in KCB’s Pre-Feasibility Design of Tailswylanagement Facility, dated Mar. 3,
2010. The laboratory reports were attached in Adpefil of that report as well. The

number of tests is summarized here in Table 3.2.
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Table 3.2 Laboratory Testing Program of Tailings

Test Number of test Remarks
Specific gravity 2 Composite 1, pyrite tailings
Grain size distribution 3 C(_)_mposite 1, coarse tailings, and pyrite
tailings
Rougher tailing with 30%, 40% and 50%
Jar settling 7 solids, pyrite tailings with 50% solid and firje

tailings with 20%, 30% and 40% solids

Constant head permeability 1 Composite 1 with 17i2%s
Compaction (standard proctor) 1 Composite 1 witR%/fines
Consolidation test 2 Composite 1 and its fines

Testing on Aggregates

To assess suitability of local materials for usedoncrete coarse and fine aggregate and
as road base and surfacing material, 11 samples te@sted consisting of 25 kg sacks of
aggregate samples. These samples were collect&esgan from two areas (mine and
TMF area) and sent to KCB for evaluation (see Dnawid-1202 for location of the mine

area sample site and Drawing D-1102) for the TM#aaample site.

The aggregate samples consisted of:

a) Six sacks from an alluvial site downstream of thertN TMF dam
(Samples TG01-TGO06) located on Teigen Creek, ctosBeabee camp
(444250E, 6289500N, EI. 500 m).

b) Five sacks (Samples G1 - G5) from the alluvial acgl fluvial terrace
located at the confluence of Ted Morris and SulptuCreeks (417284E,
6262153N, El. 513 m).

A laboratory test program was conducted by Leveltonder subcontract to KCB

according to the following program:
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Washed sieve analysis was conducted on each dfitlaggregate samples. As results of
sieve analysis suggesting that gradations of atipbas were suitable for use in aggregate
materials, two composite samples, one from the i@seand one from the TG series,
were blended to produce material for two completges of aggregate qualification

testing. The samples were rated as “fair” to “goéal” use in concrete production and

“good” for road material if washed prior to use.

Methods used in the aggregate qualification tesdmeglisted in Table 3.3.

Table 3.3 Aggregate Testing Program

CSA A23.2-2A Sieve Analysis of Fine and Coarse /Aggte

CSA A23.2-3A Clay Lumps in Natural Aggregate

CSA A23.2-4A Low Density Granular Material in Aggage

CSA A23.2-5A Material Finer Than 80 Microns in Aggates

CSA A23.2-6A Relative Density and Absorption of &iAggregate
CSA A23.2-7TA Organic Impurities in Fine AggregatesConcrete
CSA A23.2-9A Soundness of Aggregate by use of Msigine Sulphate

CSA A23.2-12A

Relative Density and Absorption ofdtse Aggregate

CSA A23.2-13A

Flat and Elongated Particles in Ceakggregate

CSA A23.2-15A

Petrographic Examination of Aggregate

CSA A23.2-16A

Resistance to Degradation of Small-Size Aggregat&tyasion and Impact in the
Los Angeles Machine

CSA A23.2-17A

Resistance to Degradation of Large-Size Coarseeggde by Abrasion and
Impact in the Los Angeles Machine

CSA A23.2-23A

Micro Deval Abrasion for Fine Aggrdéga

CSA A23.2-24A

Unconfined Freeze-Thaw

CSA A23.2-25A

Test Method for Detection of Alkali-Silica Reacti®ggregate by Accelerated
Expansion of Mortar Bars

CSA A23.2-29A

Micro Deval Abrasion for Coarse Aggate

ASTM C 117 Wash Test of Aggregates

ASTM D 2419 Sand Equivalent

ASTM D 4318 Plastic Limit Determination

ASTM D 5821 Fracture Count on Coarse Aggregate

The quality of the aggregates for use in the rcagkbmaterial is rated as Good provided

that additional washing may be required.
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The quality of the aggregate for use in concreteaisd as Fair to Good, but long term
alkali aggregate reactivity and some potential affdor strength and durability issues

should be tested.

See Appendix VI for the complete aggregate laboyateport prepared by Levelton
Consultants Ltd.
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SUMMARY OF RESULTS OF 2009 SITE INVESTIGATIONS
Results of Investigations in Water Storage FacilityArea

A key aspect of the strategy for leachate contairinfim the Rock Storage Facility
(RSF) is the construction of a water retaining darthe lower Mitchell canyon area to
form the Water Storage Facility.

The strong, typically lightly fractured, favouraldyiented bedrock exposed in the narrow
valley this area suggests that geological contaiiraan be achieved for leachate from
RSFs located further upstream in the Mitchell arcll&g valleys. The presence of only
minimal weathered rock or overburden at the Watergdge Dam site suggests that a
water retaining dam is feasible at the site. Grautof the damsite would likely be

required due to the presence of erratic fracturetsvden bedding planes. Figure 9

illustrates the geology of the Water Storage PorehA

Borrow material for dam core, drain and filter zermas been identified in the area 1 km
to 2 km upstream of the dam. Rock suitable for yurag for dam fill is located adjacent

to the dam site.

Results of Site Investigations in Areas of Rock Stage Facilities
Results for Mitchell — McTagg Rock Storage FacilityArea

Drilling in 2009 accompanied by geophysical survaysl further mapping established

foundation conditions in the footprint area of Michell Valley Rock Storage Facility.

Drill hole KC09-09 established that the lacustrateeys identified in 2008 at KC08-03 do
not extend as far west as the site of KC09-09. @'luéey layers likely pinch out between

the drill holes. Figure 2.4 indicates the interpdeextent of the lacustrine material in the
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Mitchell Process Plant area. Layers of sand (PBdt®), likely proximal to the lacustrine
deposits, were intersected by KC09-09. These wendas to the sand layers seen in
KC08-03.

Surface mapping in the area of the McTagg-Mitchehfluence showed that additional
lenses of sands and lacustrine silt are presetitisnarea. These lenses are interbedded
within moraine, fluvial and colluvial deposits inet valley bottom areas, suggesting that
intermittent landslide damming has occurred at #viémes, in several areas of the
valley. These landslide events are likely relatedfdilures along the over-steepened
valley walls, or collapses of lateral moraine deéfsosipon the recent retreat of the

glaciers.

Investigations in upper McTagg Valley identifiedpdsits of lateral moraine material in
the McTagg headwater areas which were sampled &enmals testing. Photo Plate VI-14
illustrates features of the McTagg dump headwadees, including the location of the

Stage | inlet portal location and the locationsnafraine deposits.

Results for Mitchell Process Plant Area

The seismic survey was used to establish deptledoock within the Mitchell Valley
and was also used to site plantsite componentsdaedt drill testing of the sites.
Drawing D-1227 presents depths along the seism&sland detailed overburden seismic
depth contours for the Mitchell Plant area. DrawiBgl203 includes generalized
overburden depth contours for the entire Mine Abesed on drilling and airphoto

analysis

In the area near the crusher site, drill hole KO@94ocated 150 m to the southwest of

the site shows that weathered volcanic rock isl@va|3 m) and that bedrock foundations
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will likely be available for the crusher. Depth ltedrock in the Rescan monitoring well
RES-MWO09-04 located 150 m south of the crusheralss shallow (2.4 m depth).

The HPGR site is located 75 m off SL-06, betweer0Sland SL-04. In this area of the
seismic line seismic depths are approximately 1@ni m. Bedrock depths are likely
shallower at the HPGR site, as the site is higlpeom the valley wall where the cover

composed of talus, colluvial material and morairaevgls to cobbles is thinner.

The grinding building is proposed to be situatethatnorth end of SL-03 where seismic
depths to bedrock are indicated to be 10 m or IK€509-08 was located in a gully
slightly to the south east of this area and intgexk 28.4m of moraine overburden over

volcanic in an area where seismically indicatedtlceere similar.

The secondary crusher site is proposed to be sduatan area lower down in Mitchell
Valley, along SL-01, where seismically indicategiths are 14 m to 18 m.

Results for Sulphurets Ridge Rock Storage Facility

Drilling in this area showed that the southeastemof the Sulpurets RSF is founded in
an area of fractured rock, likely associated wite Sulphurets Thrust fault. Rock in the
area of the RSF is generally sedimentary (argslliteut is intruded by the Mitchell
Intrusives (granodiorites). Some foundation rockeatain graphite on bedding planes
however the orientations of the west dipping plaags favourable for slope stability,

except at the extreme western limit of the SulptsuRSF.
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Mine Area Borrow Materials and Surficial Moraine and Till Deposits

Surficial till deposits in the Mitchell, McTagg aficed Morris valleys were mapped and
sampled during 2009 to assess the suitability mfiguhese materials as low-permeability

liner or cap material for PAG Rock Storage Faetti

Drawing D-1203 shows the estimated extent of oweldu (primarily moraine / till
deposits) in this region, based on limited drillirfgeld traverses and aerial flyovers.
Washed sieve testing of till samples from Mitchetid McTagg Valleys showed that
these materials are typically gravelly sand witmeofines (moraine). Testing of the
material (Appendix V) gave permeability values b order of 1x18 m/s. Additional
samples should be collected to verify these perthgatesults, which are high for a till,
but consistent with a sandy moraine. Permeabiésting (Appendix V) indicates that
these materials would likely not be highly effeetias a low permeability cover for the
Rock Storage Facilities, but would be suitableuse as a reclamation cover.

Some low permeability materials are present, bly as lenses and layers of lacustine
silts and clays in deposits of limited volumes. 3denaterials may be suitable for dam
core construction. Most overburden materials in Mhehell-McTagg area are reactive
with  HCL, as a consequence of their origin from imar sedimentary rocks.
Approximately 50% of the KCB overburden sampledetsy Rescan for Acid Base
Accounting (%sulphide) and metal leaching propsriiey be susceptible to either ARD
or ML.

Based on the mapping presented in Drawing 6, asdnaisg that there is 3 m of
recoverable till in thin sections and 15 m in thiekctions, we estimate that there is
approximately 45 Mrhof moraine material available in the Mitchell/Majtparea, and

an additional 35 Mrhof moraine / alluvial materials in the Sulphuretdley/Ted Morris

100514R-2009 Site Investigation Report
File: M09480A01.500 Page 60



4.5

SEABRIDGE GOLD INC. May 14, 2010
Kerr Sulphurets Mitchell Project
2009 Site Investigation Report

Valley areas. A 0.5 m reclamation cover over thdase of the RSFs would require
approximately 6 Mrfiof material.

Several extensive areas of alluvials (sands antira@hded gravels/cobbles) are present
as terraces near the Ted Morris — Sulphurets cceelluence. Alluvial gravels from
these areas can be used to produce filter zorferfilhe WSP dam.

TMF Area Site Investigation Results

The seismic survey resulted in profiles of overleardhicknesses in the TMF dam
footprint area (Appendix II).

Within the north dam footprint, overburden thickeesried from 3 m to 35 m. This
information was used for geotechnical stabilityegssnent and was input into modelling
software for assessment of seepage flows undéritiedam structures.

Seismic lines were run at the original site of 8waith dam but overburden thickness was
found to be up to 60 m deep, as a result the algrof the south dam was shifted to the
west. It is recommended that the new alignmenhefS$outh dam be surveyed in 2010

with additional seismic lines to verify conditiongthin the dam footprint.

Seismic data obtained in 2009 included Multi Chark®alysis Shear Wave (MASW)

soundings of shear wave velocity versus depth. &hvesre used by KCB to assess
liquefaction potential for the south dam foundateoea. The TMF Geotechnical Design
Report (KCB 2010) presents results of this datde®©than some shallow alluvial soils

which would be removed, the site was not susceptiliquefaction.
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During 2009 water levels and piezometer slug testewecorded by Rescan from drill
holes drilled by KCB and Rescan in the TMF area.
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RECOMMENDATIONS

The following site investigations are recommendadsummer 2010 in order to support

feasibility level designs and an EIA permit apptica:

1. Detailed geotechnical drilling program of TSF DamuRdation Areas.
This program will consist of four overburden (samg] SPT tests, falling
head permeabilities) and four bedrock (diamondngprpacker testing)
drill holes at each dam site. The drill pattern lgozonsist of two holes on
the abutments to depth of 150 m and one hole atidhenstream toe and
one hole at the centreline to 250 m. Each seepagevdll require a drill
hole to 50 m. Total metres for each dam is thusnes¢d to be 850 m for
a total of 1900 m of drilling for both dams. Twod#ibnal seismic lines
should be conducted in the area of the south datpriat as the dam has
been shifted from the previous alignment.

2. Since access to and across the site is not alaifimo excavating
equipment to sample TMF area borrow materials bst tgitting,
geotechnical investigations can be advanced usauplysical methods
(seismic, resistivity) to determine depth of avaldaborrow materials and
light heliportable auger rigs to sample materialoparties. It is
recommended that 4 km of seismic and/or resististyerage be used to
map borrow area thicknesses and that 12 overbusdepling holes be
completed to sample borrow materials.

3. Four 25 m deep diamond core holes will be requicesample the Teigen
process plant area bedrock for strength testinglgmt foundation design
and to establish permeabilities of bedrock in tleaa

4. Each of the ten tunnel portal areas included in ghegect will require
geotechnical mapping and a drill hole to estahi@tk mass quality to for
rock support and geotechnical designs requireghdotal protection. Each
drill hole would typically be 30 m deep, for a totaf 300 m of
geotechnical drilling.

5. Drilling along the Water Storage Facility Dam algant will be required
to design the grouting program and to confirm gelutecal properties of
the foundation. Four diamond core drill holes tetts from 150 m to
200 m will be required for a total of 700 m of geditnical foundation
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drilling. An additional 200 m of overburden dritispling in four borrow
sites near the dam will also be required.

6. The area of the Mitchell Glacier subglacial intakél require drilling
through the 100 m ice cover and 30 m into bedrdtie objective of the
program is to establish rock elevations and roclksmguality to finalize
locations for the intake to intercept the water reted and to guide
construction methods and support design for thakentstructures. It is
expected that six drill holes for a total of 780ifdrilling will ultimately
be required for detail design, however three halesld be sufficient to
establish feasibility of the concept. Additionaéicadar surveying in the
Mitchell Inlet area would be useful if conducteddse and would detail
the exact area of the intake and reduce drillimgirements.

KLOHN CRIPPEN BERGER LTD.

Graham Parkinson, P.Geo.
Project Manager
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APPENDIX |

2009 KCBL Geotechnical Borehole Logs and
Core Photos
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APPENDIX I

Report on Seismic Refraction, MASW and Resistivity
Sounding, Frontier Geosciences (2009)
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APPENDIX I
2009 KSM Glacier Investigation Report
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APPENDIX IV
Borehole Hydrogeology Testing Results
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APPENDIX V
2009/2010 KCBL Laboratory Testing Results
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Visual Classification
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Water Content
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Gradation
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Atterberg Limits
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Direct Shear
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Triaxial Test
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Constant Head Permeability
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Proctor
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Temp Cell
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ABA of Soil Sample
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Aggregates
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Rock HCI Reaction
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APPENDIX VI
Site Photos



