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1 INTRODUCTION

Mine Arnaud Inc. is considering developing an open pit mine in the Sept-iles-Pointe Noire area
of Quebec to process an apatite ore. The Roche Ausenco Sandwell joint venture mandated
JOURNEAUX ASSOC. to perform the geotechnical and hydro-geological investigation over a
large area north of the Hydro-Quebec transmission lines where the crushing and concentrating of

the ore will be carried out.

The field investigation was carried out during the spring melt season, between March 10 and

March 17, 2011 and between April 6 and April 21, 2011.

2 FIELD INVESTIGATION

The following table summarizes the number of test locations for each of the main plant

structures. These were probed on the property as follows:

Table 2-1: Test Locations

LOCATION ' NO. OF TEST LOCATIONS

General plant site 27

Original ore storage dome 3

Crusher site 3

Proposed bridge site over the Des Rapides 2

River for west bound waste rock trucks

Railway 23

Load out silos 5

5 (4 on north side of creek and
1 on south side of creek)

Tailings storage area 9

Original port silo location 2

Waste rock dump site
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The original tests were carried out in March and April 2011 when the ground was still frozen,

although melt water was found in many of the local depressions. The boreholes where carried

out in April 2011 when the water table was high because of the melt season. The test locations

are shown on the site drawing in Appendix A.

Standpipes were installed in all boreholes and six (6) monitoring wells were installed throughout

the plant site as shown in the following table:

Table 2-2: Monitoring Wells

MONITORING - GROUND WELL TIP
WELL LOCATIONS | ELEVATION (m) | ELEVATION (m)
R-7 63.59 55.34
R-11 70.67 67.67
R-13 77.15 74.15
R-13E 81.50 78.50
R-15 73.50 70.50
U-22 73.70 66.08

3 LABORATORY TESTING

Laboratory testing was carried out on most samples recovered. This included:

Water content tests on nearly all samples 231
Atterberg limits on split spoon and Shelby tube samples 43
Wet unit weight tests on all representative Shelby tube samples 119
Consolidation tests on representative Shelby tube samples 13
Grain size analysis on granular soils 14

The results of these tests are summarized in a table in Appendix C. The individual test reports

are also presented at the end of this same appendix.
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4 GROUND SURVEY

A survey of the ground elevation at the location of test locations was carried out by Groupe
Cadoret, Arpenteurs-Géométres from Sept-iles. The measurements, done with GPS equipment,
are tabulated on the location plans in Appendix A. It is noted that a difference exists between the
elevations found with the GPS and the contours from satellite topography on the drawings
provided. As seen on the cross sections in appendix A the GPS elevations were systematically a
few meters below the contours (L1411-03 to L1411-07, and L1411-09). This discrepancy must

be rectified.

5 GROUND WATER SAMPLING AND TESTING

Water sampling was done between November 22 and November 24 2011. Six (6) samples were
taken at various locations. Samples 1 to 5 were taken from surface water near the wells (frozen
monitoring well). Sample 6 was taken from monitoring well R-11. The following table

summaries the test results.

Figure 5-1: Summary table of chemical analyses

. Semples
. S 1] 2 [[3] a5 ]6
Parameter Unit G/S| RDL | RO7 ':m T03A| R-10 | R-11 | R11
[2 hy C10-C50]  pgll 100 | <100 ] <100 | <100 | <100 [ <100 | 1670
Alcalnity mgil 60 | <5.0 <5.0 <50 [ <60 | 84 | 1300
—Fiuoride mgll |16 104 <04 [ <04 1'<0.4 0.4 <01 ['<01 ]
Total Phosphorous (WW) mgll 04 | <04 <0.4 <04 | <04 [ <04
Total Phosph {DW&SW) mgll 0.02 101
] Arsenic (dissoved) pgiL 25 1.0 <1.0 <1.0 <10 <10 | <10 | 24
_Codmaum (diasoived) pgk | 6 | 08 | <0B| <08 | <08 <00 | <08 | <08 |
Chromium ( dissoivad) pan 60 10 <10 <10 <10 | <10 | <10 | <10
Copper (dissolved) pot 1000 | 3.0 <30 <3.0 <30 | <30 | <30 | <30
iron (dissolved) L 300 | 885 830 824 | 670 | 928 | <300
Nickel {diasohved) T [ T720 <20 [ 20 20 [ <20 | <20 ]38
Lead (dissalved) jpgh ] 10 | 10 [ <10] <10 | <10] <10 ) <10 | <1.0
i Sodium (dissolved) pgit 2000 [ <2000 <2000 |{<2000| <2000 | <2000 | 31200
| Zinc (dissoived) pgit 30 50 75 44 | 53 | 81 | <30
B __Chioide _ mgl_ | 260 | 1 | 2 | 2 [ 2 | 2 | 2 [ 19|
Conductivity umhos/em 10 1z | 22 |21 [21 [ 3t [se7 ]
pH pH NA | 542 5.05 518 | 568 | 6.16 | 6.94
Sulfate (W) mglL 20 <20 <20 <20 | <20 | <20
Suifste (DWBSW) mgL 2 2

RDL - Reportad Detection Limit; G/ 5 - Guideline / Standerd
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It is observed that Petroleum hydrocarbon, alkalinity, sodium and conductivity counts in
monitoring well R-11 are higher than in the other samples and it is suspected that they may have
been caused by lubricants and drilling fluids used. It is recommended that a new sampling

program be undertaken in the spring.

The complete report is presented in Appendix C.

6 TERRAIN ANALYSIS AND GEOMORPHOLOGY

The main plant is located in mountainous terrain north of the Hydro-Quebec transmission lines
and about 3 km north of Highway 138. At the present time, the area is heavily wooded and cut
lines had to be made to access the test locations. Some short bridges had to be constructed to

cross drainage channels and particularly Clet Creek.

6.1 Topography of the Heavily Wooded Area

The area is bedrock controlled with a high plateau at about elevation 100 to 110 m. It is
dissected by deep, well defined, fault and joint controlled valleys which drain the many small
ponds in the area. The major principal joints or fault systems trend northeast-southwest and a
secondary family, perpendicular to the major fault lines, trends northwest-southeast. These
valleys are at their deepest at about 25 to 30 metres at the northwest-southeast trending Clet

Creek and the wider west branch of the Des Rapides River which drains north-eastward.

During glaciations, the softer and weaker rocks in the area were eroded and the surface shaped
by the overriding glaciers which left a thin layer of glacial outwash sand and gravel or glacial till

on the bedrock surface.
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The weaker rock of major fault and joints zones was deepened with respect to the more resistant
and solid bedrock formations between the fracture patterns. During the period of glacial retreat,
the area was inundated by the sea and saline marine clays were deposited over the area in the
inland bays and other depressions on the land. In the uplands, the clay deposits are relatively thin
in the depressions but the clays are much thicker at elevations below about 80 m. After the land
emerged from the sea, many water filled depressions appeared as ponds and lakes and, over the

centuries, peat deposits accumulated in some of these areas.

In general, peat deposits surround the plant site on three (3) sides. They were found generally
below elevation 75 along the railway and at elevation 77 to 80 on the north-western side of the
bedrock ridge. The deepest accumulations of peat are located on the north-eastern part of the
property near the waste road bridge crossing, where 5 metres or more of peat have been
identified. At the extreme south-western end of the plant site, the peat bog is at approximately
elevation 82. On the southern part of the property, considerable thicknesses of sand or sand and
gravel have been deposited over the marine clays. These represent coarser outwash deltas and

sand beaches.

With the continued uplifting of the land mass and the lowering of the water table, the sands, with
a high content of iron minerals, oxidized and turned into a dark reddish brown cemented sand or
tuff similar to a weak sandstone. This feature is quite extensive of the western part of the
railway, from chainage 0+00 to the east side of Clet Creek (R-10 ch. 3+000). The cemented
sand layer was also encountered in the ridge on the eastern end of the proposed new railway line

at chainage 6+500.
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6.2 Description of the Plant Site

The plant site is located between chainages 3+600 and 3+900 along the railway on an elevated
(EL 85) elongated bedrock ridge surrounded on three (3) sides by deep peat deposits. The south
side of the rock ridge drops down steeply to a peat zone where the proposed railway line is to be
built, while the north end of the rock ridge slopes down beneath the clays and ultimately beneath

the deep peat deposits extending northward to chainage 4+600 (haul road bridge).

6.3 Sitting of Structures

The original plan involved relocating of the Wabush Mines main line railway on a gently sloping
terrain northwest of the Hydro-Quebec transmission lines and along a long shallow a fault
controlled trench-like valley that parallels the eastern side of the bedrock ridge. The Arnaud

Mine loadout spur line is planned to be built generally at the foot of this steep rock slope.

The main plant buildings were located on the relatively flat ground on the north-eastern end of
the site. The rock crusher and ore storage shed were located on bedrock ridges further to the
north of the plant site and across the deep peat bog surrounding the original plant site. The waste
rock dumps and tailings storage area were located to the northwest of the plant site and across

the deep ravine of the west branch of the Des Rapides River.

Soil testing at the original plant site established that bedrock was overlain by a variable thickness

of clay not suitable for the heavy structures to be built.
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The large area of bedrock outcrops on the southern end of the elongated ridge provided ideal
foundation conditions once levelled and all the plant related structures, except the crusher, were
relocated to the bedrock outcrop. Only the ore storage shed will be relocated on the bedrock on
the northwest part of the original plant site, it being relocated from its original position on the

north-eastern edge of the deep peat bog.

7 SOIL DESCRIPTION

The soils and bedrock conditions encountered on the property varied according to their location
with respect to ground elevations. In general, on the high terrain of the mine tailings storage area
and the waste rock dumps further north, bedrock outcrops frequently or is at relatively shallow

depths in local depressions on the plateau.

Shallow marine clay and sand layers are found in the bottom of the shallow depressions. Thicker

clay deposits are found in the deep fault zones

At the plant site, deep peat deposits are encountered below elevation 80 m along the railway and
elevation 77 on the western side of the site and surround the elongated bedrock ridge in the

northwest, north and northeast sides of the ridge.

All the laboratory information obtained on soil samples for each soil layer is given in the tables

of Appendix C and is summarised below.

7.1 Topsoil and Peat
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The property is heavily wooded and topsoil up to 300 to 400 mm in thickness is found
everywhere, except in the wide open peat bogs. Deep peat deposits surround the bedrock ridge
of the plant site and also in some depressions in the high plateau for the tailings and waste rock
dumps. The peat deposits in the bogs are characterised by high water content (up to 400%) in
the upper part of the layer. Numerous tree roots were encountered in the first metre but a more

fibrous, spongy material was encountered at depth.

During the investigation, the 400 mm of frozen peat at the surface was capable of safely carrying

the heavy excavator, although some shaking was noted when excavating the test pits.

The shear strength in the upper layer with tree roots is estimated to be 30 kPa and drops to less

than 10 kPa at depth.

This layer is very compressible and will result in high settlements under the railway fill.

7.2 Clay Deposits

7.2.1 Plant Site

The clay deposits on the high, well drained ground at the plant site are usually more desiccated,
of a lower water content and higher strength than the permanently submerged clays. It is only
under the peat deposits that the clay is of higher water content above the liquid limit, lower unit

weights and lower shear strength. Plasticity indices averaged 18.1.

Figure 7-1 below presents a summary of the test data for the plant site (U-series).
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Figure 7-1: Summary of Laboratory Test Data - Plant
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7.2.2 Railway

Deep clay deposits were found beneath the sand and tuff in the south-western section of the
railway line between chainages 0+00 and 3+700, and under the peat deposits between chainage
3+700 and the bridge site at chainage 4+600. Elsewhere, a stiffer, denser clay was found directly

under the topsoil.

Table 7-2 below summarises the laboratory testing carried out on samples recovered mostly from

the deep peat areas.
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Figure 7-2: Summary of Laboratory Test Data — Railway

MOISTURE CONTENT (x) ara) S "
0% 20% 0%  60%  80%  100% ° 1o n » 5 5 . - 'm"'z'""u - =
] ' ° ;

. el (5 R15A
T dr'hu 1 ER-15 1 ‘L" x 136
u_.i:ﬁ } R138
i 12 AT 2 B R{IS "'ﬂ 2 R-16
AN /15 K R-12
3 L ' /15
R-16 - #-15 3
Nt b r mR1
L]
. | .
»  eR7 | )y L O 4
Rt
: B = 8 HR-15 5
s Ly 6
be—3(R-10
uR-15
g7 g7 i’
F ] E. ]
"R 9 8
’ 9 24
IRLS mR-10 R0
1 | 10 104
RO
" F " R0 Lo "
| [ ]
12 124 12
| mR{6 R18 %
13 13 4 [ [N
ky | | R I
14 L 1 L= ”‘."A = o e - & e Ay L 14 kpmrss
YK Alterberolmis ey Vﬂmiiow 0 PROM MMTURE VANE SHEARTEST

In general, the water content values below the desiccated crust were higher and usually above the

liquid limit, while wet unit weights were higher when compared to those of the plant site.

Undrained shear strengths ranged between 18 and 30 kPa and were similar to the shear strengths

found in the deep clays at the plant site.

Atterberg limits ranged about 20% for the plastic limit and between 40 and 50% for the liquid
limit. Plasticity indices were relatively consistent at about 15 and typical of medium plasticity

clays.
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7.2.3 Tailings Area

The clays in the tailings area were sampled in Borehole T-3A at the proposed location for the
highest dam in the area. The properties of the clay deposit are similar to the ones at other

locations in the area, a stiff, desiccated crust overlying softer, sensitive, low density clays.

Figure 7-3 below summarises the laboratory testing carried out on samples recovered from the

tailings area.

Figure 7-3: Summary of Laboratory Test Data T-3 — Tailings Area
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7.2.4 Summary of Consolidation Tests

All the consolidation tests show similar compression properties in the different regions of the
site. The softer clay layers tend to consolidated more than the over consolidated, desiccated clays

in the high part of the site.
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Figure 7-4: Consolidation Test Results
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7.3 Sand and Sand with Gravel

A thick layer of cemented sand (tuff) followed by a normal sand and sand with gravel was

encountered along the south-western part of the railway up to chainage 2+500 (R-8).
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A similar sand deposit was encountered at the northern end of the railway under the Hydro-
Quebec transmission lines. The clean sand deposits consist primarily of uniform, fine to coarse

sand, but did contain varying amounts of gravel and occasionally some cobbles and boulders.

The surficial sand layer was usually underlain by the marine clay and heavy seepage conditions

were encountered in the pits at or above the sand-clay contact.

The following graphs illustrate the general grain size of the minus 35 mm material.

Figure 7-5: Grain size graph for sands at the south-western end of the railway (0+000 to 1+150)
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Figure 7-6: Grain size graph for sands at the south-western end of the railway (1+150 to 3+000)
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7.4 Cemented sand or Tuff

The upper 1 to 1.5-metre sand layer was usually oxidised and cemented in to a hard layer which
was difficult to excavate with the heavy shovel, particularly in the frozen layer. It is estimated

that the compression strength of this material is a minimum of 200 kPa.

The grain size distribution for the material is shown on Figure 6-6 above and indicated that the
material is a uniform, fine to medium sand, similar to the sand encountered elsewhere on the

railway.
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7.5 Bedrock

The bedrock encountered in the borehole consists of a medium to coarse, grey to black,
crystalline rock with a very well defined cleavage. The rock is slightly magnetic, which gives it

a high density. Specific gravity values average at about 3.1.

8 DISCUSSION
8.1 Plant Site

The plant site has now been relocated to the south-western end of the elongated bedrock ridge
which can be levelled to elevation 80 or 2 metres above the spur line railway and railway loadout
silos at elevation 78. This new platform will provide space for all the structures associated with
the concentrator. Large volumes of blasted rock will be available for general backfilling on site

for outside storage areas. It can also be used for construction of roads and the railway.

For the foundations of the plant, thickener, garages, warehouses and administration building

carried on bedrock, an allowable bearing value of 2,000 kPa can be used in the design.

8.2 Ore Storage Shed

The ore storage shed as presently located will be in an area where bedrock is at a shallow depth
but drops off steeply at the south-eastern edge of the peat bog at elevation 75 on the west side of

the site. Toward the east, the bedrock is overlain by a deep peat and clay blanket.

It is important to have the ring foundation for the unheated ore storage shed on bedrock. To
satisfy this condition, the site of the building should be levelled to about elevation 80 so that the

western edge of the shed will be on rock at a level about 2.5 metres above the peat bog.
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To ensure that the complete structure will be carried on bedrock, the building should be moved
about 10 metres towards the railway. At this location, the centre of the storage pile will be on

solid bedrock and settlements will be minimal (see Drawing L1411-07, Appendix A).

If the floor level is selected at a higher elevation where the foundations for the perimeter ring
wall will be above bedrock, they should be carried on compacted crushed stone (engineered fill)
carried on bedrock. A design bearing value of 200 kPa can be used for the footing carried on

engineered fill.

If loads are small, it is considered that the ring wall or the footings can be carried on the stiff
upper clay. A design bearing value of 75 kPa maximum can be used for the desiccated clay in

this case.

In general, it is considered that the upper desiccated clay in the excavation zone dried out during
the hot summer months and can be used for grading purposes or in the impervious zone in the

tailings dikes.

The 4-metre deep conveyor tunnel will be in bedrock. Blasting should be done using presplitting
techniques to minimise overbreak along the perimeter walls. Presplitting involves using closely
spaced drill holes along the excavation line. In an effort to cut a near vertical wall with a
minimum of rock variation from the theoretical excavation line, the holes should be spaced at no
more than 400 mm. Preshearing the rock before general blasting of the core is carried out to

provide a uniform, vertical rock face into which the concrete can be poured.
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This option will require only one set of formwork and will eliminate the need for backfill behind
the wall. This will then avoid lateral earth pressures. Ground water pressures can also be
eliminated by having weep holes at the bottom of the wall, all leading to a sump and pumping

system.

During construction, the 4-metre deep drawdown conveyor tunnel excavation, however, will be
below the ground water table and water infiltration may be a problem. This can be handled by

pumping from sumps.

It is considered that the conveyor supports between the ore storage building and plant site can be
carried on the stiff clay below the topsoil. This will avoid surface waters ponding in deep
excavations and the associated frost heaving problems. Frost protection can be provided with
insulation or mounding around and over the footings. An allowable bearing value of 100 kPa

can be used for the design of footings on stiff, desiccated, intact clay.

8.3 Electrical Substation

The electrical substation should be located on the clay terrace at about elevation 86 (see drawing
L1411-06). In this area, the clay is usually desiccated and stiff near the surface, but softer at

depth in the northern part of the site.

Cutting into the higher clay on site to prepare a platform for the electrical substation is not
recommended. Instead, local sand and gravel, compacted to 95% of the modified Proctor, can be
used to raise the low sections of the site. This should be capped with a 200 mm thick crushed

gravel or stone to provide for a suitable working surface.
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Because the plant site will be lower than the electrical platform, cut slopes of 2.5H:1V into the
stiff clay overburden should used to avoid sloughing during the spring thaw. Also all cut slopes
should be protected with a geotextile and 150 mm of gravel or minus 150 crushed rock to

prevent surface erosion during the spring thaw.

To minimise surface erosion from run-off; it is suggested that the complete substation platform

be sloped at about 0.5% towards northeast and away from the plant site.

8.4 Loadout Silos and Conveyor Foundations

The loadout silos along the spur line are located at about chainage 4+000 where bedrock was
found at about the 3-metre depth and closest to the ground surface. Because this location is also
at the high point in the ground surface, surface waters either flow south-westward toward the
Clet Creek or north-eastward to the large peat bog between chainages 4+100 and 4+550, which

ultimately drains into the west branch of the main Des Rapides River.

Closely spaced borings were done along the main line railway alignment only since wood cutting
giving access to the individual silo locations on the spur line was not possible. On the section of
the main line, the bedrock was found to be closest to the ground surface, around chainages 3+900
and 4+100, being generally at the 2.5 to 3-metre depth below the topsoil, peats and local marine
clays (see boreholes R-13C, R-13C and R-13F in Appendix B). Additional holes or soundings
along the actual Arnaud spur line, to better define the bedrock level at the actual location of the

silos should be carried out.
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The loadout silos are about 10 metres in diameter and 45 metres high and should be founded on
bedrock. The relatively shallow depth to bedrock and the natural drainage divide suggest that an
excavation to bedrock can be completed without any serious water problems. An allowable

bearing value of 2,000 kPa can be used for the design of footings on solid bedrock.

Because of the shallow depth to bedrock, excavation slopes of 2H:1V should be used, and

protected against erosion by surface water.

Permeable sand and gravel layers, if encountered above the bedrock, will be unstable under the
water pressure, particularly during the wet season. A geotextile and a 1-metre thick rock fill
(0 - 300 mm) berm 2 metres wide will be required to stabilise the toe of the excavation slope.
Seepage trough the berm can be handled by pumping from sumps installed at the bottom of the

excavation.

There is no information on the spacing of the loadout conveyor supports but the majority of the
line will be on the firm to stiff clay layer overlying the bedrock at a shallow depth, except
perhaps for a short section over the peat bog as it approaches the silo. The recommendations for

the ore storage conveyor foundation design apply equally here.

8.5 Mine Truck Haulage Bridge over Railway and West Branch of Des Rapides River

Borings 15A drilled at chainage 4+590 on the railway line, near the proposed location of the new
bridge, encountered bedrock at about the 2-metre depth. No soil data is available for the
northwest abutment located across the creek. However, it is located near the foot of the steep

slope which, in our opinion, may also represent bedrock.
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This should be checked before the material is ordered for this abutment. Based on this
information, it appears that the two (2) abutments can be supported on bedrock with only shallow

excavations involved.

For the central support pillar near the creek, the design should consider the worst case and the
cost estimate prepared on the assumption that piles driven to bedrock at a depth of about 20

metres (based on the depth of clay in this area) will be required.

8.6 Crusher, Tunnel, Retaining Walls and Conveyor

The testing at the location of the crusher indicated bedrock near the surface on the higher ground
with deep, soft clays at the south end of the tunnel structure (see drawing 1.1411-08 in Appendix
A). An additional test hole was done at the base of the rock slope to confirm the depth to rock.
This was found to be slightly above the level of the clay filled depression or peat bog further to

the south.

To ensure that the complete structure would be on bedrock, it is suggested that the crusher be
relocated a minimum 20 metres further up the slope to the northeast which is certainly a bedrock
ridge. This would place the complete structure on bedrock. At this location, the crusher and
accompanying retaining wall for the mine truck approach fills to the crusher should all be on

bedrock for which a design bearing value of 2,000 kPa can be used.

In order to benefit from the advantages of vertical rock cuts, excavations into bedrock for the
crusher building and tunnels should be done using presplitting or preshearing techniques as

suggested for the tunnel under the ore storage building.
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At this new location, it is suggested that the elevation of the conveyor tunnel floor can be fixed at
between about elevation 78 to 80 if excavating below the water level in the nearby peat bog at
elevation 80 is to be avoided. Seepage into the excavation can be handled by pumping from

sumps.

The peat and clay deposits in the vicinity of the crusher, tunnel, electrical room and conveyor
leading across the bog to the ore storage building are generally located below elevation 80.
Therefore, the conveyor alignment and spacing of supports should be selected to avoid
foundations being placed below elevation 80 since this will require shallow excavation of peat
and clay below the water table to reach bedrock or alternatively, piles if bedrock is beyond a

reasonable depth.

Naturally, additional soundings will be required once the location of all conveyor supports is

known.

For shallow foundations, the conveyor can designed as suggested for the ore storage concentrator

building.

8.7 Relocation of Wabush Main Line Railway

The southern take-off point for the new railway line from the existing Wabush Mines main line
(El. 46.5 m) will be just east of the existing MTQ underpass bridge on Highway 138. The new
line will continue in a north-easterly direction with a gradually increasing grade separation from
the existing railway as it crosses under the Hydro-Quebec transmission line right-of-way and the

relatively deep (chainage 10+011) Clet Creek valley.
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Beyond the Clet Creek valley, the railway follows the northeast trending narrow valley floor, at
the foot of the bedrock ridge where the plant will be built. Near km 7+000, the railway turns
eastward and again crosses under the Hydro-Quebec power lines to rejoin the existing Wabush

Mines main line at elevation 72 m.

All along this 7-kilometre section of line, the ground rises gradually from the MTQ Highway 138

connection at a gentle slope (1%) to the plant site.

Beyond the plant site, the line follows the now southward sloping valley floor over a major peat
bog and clay plain. This rather level 3-km section drops from elevation 80 m to about elevation
75 m at chainage 4+500 near the proposed waste haul road bridge across the west branch of the

Des Rapides River. In this section, the rail line crosses peat deposits and can be up to 6 metres

deep.

North of the peat bog, the line crosses a low bedrock outcrop (Km 5 to KM 5.7) and then drops
into a deep valley between high bedrock outcrops as it crosses under the Hydro-Quebec power

lines and then rejoins the Wabush Mines main line.

From the south-western connection with Wabush Railway near the Highway 138 underpass to
the plant site, the soils consists generally of a relatively deep (1 to 2.5 metres) sand deposit with
gravel and cobbles overlying marine clays. In many of these locations, the upper sands have
been transformed by oxidation into dark reddish-brown, hard, cemented sand, usually up to 1.5

metres thick (see Test Pit Summary Table Appendix B).
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Bedrock is deepest along the railway at the Clet Creek crossing and at 16 metres beneath the peat
and clays in the peat bog. It only outcrops between chainages 5+000 and 5+600 where it will be
about 3 to 4 metres above the track bed.

8.7.1 Railway Grade and Drainage

From the GPS elevations taken at the test locations, it appears that the railway will be carried
everywhere on an embankment built over the existing ground level. It is only between chainages

5+000 and 5+600 that a shallow 3 to 4-metre cut will be required.

Under these conditions, the critical areas along the line will be the high fill at the Clet Creek

valley and the building across the peat bog between chainages 4+200 and 4+500.

The drainage along the western section of the railway from Wabush Junction to Clet Creek is
toward the Sept-iles Bay via several small seasonal drainage channels. Ditches will be required

mostly on the western side of the track leading to culverts under the embankment in the fill area.

East of Clet Creek, from the mine site all the way to the eastern connection with the Wabush
main line, the primary surface drainage is generally westward from the higher Hydro-Quebec
right-of-way and towards the narrow valley at the foot of the elongated bedrock ridge. In this
section of track, ditches will be required mostly on the east side of the main line track, leading to
culverts draining westward under the embankment.

8.7.2 Clet Creek Crossing
The stream crossing at 6-metre deep Clet Creek valley (El. 66 m) will require a fill about 6

metres high and can be done using twin 1,500 mm diameter corrugated ARMTEC culverts

placed on a suitable bedding at the creek bottom.

S:\1-LAB\2-Projects\140011411 - Ausenco-Sandwell - Geotechnical investigation, Mine Arnaud\Rapport\8. Final report\Report 1411 - final.doc
(16/12/2011)
-23 -

JOURNEAUX ASSOC.



Using side slopes of 1.75H:1V, the total length of the culverts will be less than 30 metres long.
Construction should follow standard MTQ standards with a proper bedding and side wall
support. The stream bottom must be protected with a thick rip-rap bottom extending at least 15
metres beyond the outlet to avoid scour and erosion of the clay layers in the bottom of the creek.

A stilling basin in this zone is highly recommended.

Although no borings were put down at the exact culvert location for the Clet Creek crossing, the
boring nearest to the creek on the north side of the valley encountered bedrock at about elevation
60 or about 6 metres below the creek bottom. The soils in this borehole indicated sands to
elevation 70 (typically cemented in the top 1.5 metres) followed by the usual sensitive marine

clays down to the bedrock.

Because of the down cutting of the creek through the upper sands and the clay at the bottom of
Clet Creek between elevations 76+ and 65, the clay in its present state is over consolidated by

about 100 kPa.

The 6-metre high embankment fill for the railway will impose a load of about 120 kPa on the
clay layer at the bottom of the creek, neglecting any arching effects because of the nearby valley

walls.

Therefore, the new embankment will add a net load of about only 20 kPa to the 6-metre thick
clay layer below the culverts. Under train loaded ore cars, this will increase only slightly
because of the depth of fill below the track. Settlement of the culvert should therefore be small

and less than 100 mm if placed on a properly prepared base.
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To compensate for these movements, the culverts should be provided with an overall 1% slope
and it should be placed with a distinct camber, at least 150 mm higher under the centreline of the

railway.

Stability analyses confirm that the embankment can be built safely and will have an acceptable

safety factor against sliding under E60 train loads (see Figures 8-1 and 8-2 below).

Figure 8-1: Stability Analysis without Train — Clet Creek Culvert and Fill
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Figure 8-2: Stability Analysis with E-60 Train — Clet Creek Culvert and Fill
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8.7.3 Peat Bog
The peat deposits over which the track must be built present the greatest challenge to

construction, particularly in the zone at the foot of the bedrock escarpment where the peat is
deepest and can be more than 5 metres deep. Naturally, moving the Wabush Mines main line
alignment further up the slope towards the Hydro-Quebec property has a distinct advantage since

the deep peat deposits are located usually below elevation 75.
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For the Mine Arnaud spur line, the closer it is to the eastern edge of the bog the better since this
will provide for a smoother settlement transition from the clay overburden to the peat zone.
General excavation of the peat and replacement with new fill is not recommended because of
excavation costs, excavation slope stability problems, water conditions and future settlement

problems from the thick, compressible underlying organic clays.

Excavation of the peat should only be done in areas where the track level is close to the top of a
shallow peat layer (<lmetre) and an excavation is necessary to construct the track bed and

ballast.

It is our opinion that construction of the railway embankment over the peat area (chainage 4+00
to 4+600) should be carried out by floating the embankment on the peat. This can be carried out

in early spring when the frost has penetrated to the maximum depth.

The following Figure 8-3 shows the general approach to constructing roadways or railways by

floating the fill over organic deposits.
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Figure 8-3: Typical Preloading Technique for Railway on Peat
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Apart from sinking a heavy rock fill to the bottom of the peat, the following summarises the
construction procedures suggested: the cheapest means of constructing on peat using light
equipment:

e Constructing over the frozen peat can begin by laying down the trees or chipping the trees
on the bog. A geotextile is then placed over the chipped trees and other chipped material
from trees cut on the plant site can be imported to provide for up to 1 metre of lightweight
fill extending at least 5 metres beyond the toe of the future embankment. A thicker layer of
wood chips may be required in the deepest part of the bog.

¢ Following the placing of the lightweight fill, a 500 m thick layer of granular fill is placed
and extends at least 4 metres beyond the shoulder of the roadbed. This material will serve
a berm for stability reasons and confinement of the underlying peat when the surcharge
load is added.

e To reduce long term settlements, the area should be surcharged with about 1.5 metres of
granular fill, part of which will compensate for the additional future settlements produced
in the peat and underlying clays due to the extra loads imposed by the moving train loads.

e Drainage wicks can be used to accelerate settlements in the thick clay layer but their costs
are not justified because of the depth of the layer and the presence of the overlying more

compressible peat layer.

e Pore pressure measurements are necessary to monitor water pressures and to control the
height of the fill that can be added in stages.

e To spread loads and reduce stresses on the peat and soft clay layer at depth, extra
long "swamp ties" should be used instead of standard ties.

Settlement of the railway embankment will occur over the full length of the peat areas. The

greatest settlements will occur under the deepest part and then diminish towards the edges.

The following graph indicates the magnitude of settlement anticipated according to the thickness

of the peat layers and the height of the fill added.
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From the graph, it is estimated that, for a 1 metre granular fill placed over about 2.5 metres of
peat, settlements of about 500 mm are to be expected, this increasing to about 700 mm in 10

years.

To reduce the settlements in the peat bog resulting from train loadings, it is suggested that only
unloaded ore cars be pushed all the way from the port to the end of the spur line. Loading can
then be carried out as the locomotives move towards Clet Creek. In this manner, only the
unloaded cars will be over the deep compressible peat deposits, and locomotives and loaded cars
will be on better ground to the southwest of the silos. If loaded in the opposite direction,
additional settlements of about 250 to 400 mm over a 1-year and 10-year period respectively are

to be expected.

8.8 Waste dumps

The proposed waste dump area is located on high bedrock plateau, usually at elevation 90 to 100
m. The four (4) test pits put down in this large area indicated bedrock at surface or at shallow

depth. It is only in the level open areas that bedrock was usually much deeper.

These areas represent shallow glacially eroded depressions in the bedrock surface covered with
thin, granular outwash or till deposits. During submergence by the sea, marine clays were

deposited in these depressions. A shallow topsoil cover was found over the complete area.
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Construction of the waste dumps in this area does not present any serious stability problems
since any local, deeper, soft clay accumulations will simply be displaced in front of the slowly
advancing high waste rock fill or, if stiffer, incorporated into the coarse open voids of the rock

fill at the toe of the dump slope.

When crossing the deep west branch of the Des Rapides River, it will be necessary to proceed
from the lowest part of the valley and fill in the upstream direction and this, to confine the soft
soils and ensure that displacement will occur uphill and eventually will be under the rock waste.
Verification of the soils in the stream bottom will be required to determine the permissible height
of the initial layer of fill that can be used to cross the creek to avoid instabilities in the

downstream direction.

8.9 Tailings

8.9.1 Clet Creek Tailings Dam

The tailings storage area is located on the western part of the property in an area of deep, fault
controlled, ravines cutting through the bedrock plateau generally at elevation 95 to 100 m,
similar to what was encountered in the waste dump area. In the higher elevations, bedrock

outcrops or is at shallow depth in local depressions in the plateau.

However, in the water courses at the bottom of the deep ravine, deeper clay deposits were
encountered as indicated by the 8-metre thick clay layer encountered in the boring log for
BH-T-03A which is located at the intersection of two (2) major rock faults or fractures in the

arca.
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Although rock was found at the 13-metre depth in this hole, it is interesting to note that a test pit
put down within 20 metres of this borehole confirmed bedrock at about the 1-metre depth. Ata
second test pit located within 10 metres of a nearby 4-metre high near vertical bedrock cliff, the
clay was about 2.6 metres thick. This confirms the considerable variation in the bedrock depth
and the thickness of clay deposits in the vicinity of the deep fault controlled crevasses. Because
of this wide variation in the depth to bedrock, it is suggested that the Clet Creek Dam be, if
possible, relocated about 80 metres further upstream to the narrowest part of the deep valley
walls. If this is possible, constructing on the thick clays at the bottom of the major northeast-
southwest striking fault valley will be avoided. At this upstream location, bedrock will probably

be at a much shallower depth, but this would need confirmation with additional probe testing.

In addition, only Borehole BH-T-03A was put down at the centreline of the proposed tailings
dam site. Once the location is fixed, additional probing and testing along the new centreline
must be done to ensure that no deeper clay zone exists which could invalidate the stability

analysis results.

Laboratory test results for samples from boreholes BH-T-01 and BH-T-03A indicate the nature
of the clay deposit at the bottom of the valley is composed of an initial desiccated clay layer with
moisture contents ranging between 23 and 54% and shear strengths ranging between 80 and 170
kPa. This layer is underlain by a softer clay layer with moisture contents of up to 73% and shear
strengths values ranging between 27 and 33 kPa. These values are consistent with the void ratios

and wet unit weights measured on the test samples.
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It is understood that the tailings are inert and non-toxic and it is proposed to build a pervious dam
with the coarse portion of the sand tailings as shown on Drawing L1411-12 in Appendix D.
Seepage through the dam will be collected in the downstream polishing pond before being

released into Clet Creek.

The dam will be built with yearly raises to a maximum height of about 30 metres in 6 years or
about 5 metres per year and filled with tailings. This is a rather rapid raising of the dam which

will be built over the relatively deep, soft, sensitive marine clay.

Stability calculations indicate that construction of successive lifts beyond the second lift in Year
3 will depend on the consolidation and strength gain in the soft clay layer under the weight of the
initial compacted coarse tailing lifts. This requires rapid dissipation of pore pressures which will
develop in the clay layer under the weight of the coarse tailings. This can be achieved by the
installation of a vertical drainage system involving the insertion of the synthetic wick drains into
the clay layer. Wicks should be installed to the bottom of the clay layer, on a pattern of 1.5
metres by 1.5 metres. This will provide rapid drainage of pore pressures with a corresponding
increase of the undrained shear strength. The treated area should be relocated under the
downstream slope of the dam (see Drawing L.1411-12 in Appendix D) and extend laterally until
the thickness of the soft, grey, sensitive clay is less than 2 metres thick (to be confirmed by

additional probing).
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It will be very important to install piezometers throughout the artificially drained clay zone to

confirm that the pore pressures are in fact decreasing and the gain in strength can be evaluated

and the stability checked with the actual strength gain obtained.

It is with this successive gain in strength that the yearly lifts can be built in combination with a

wide downstream berm. The waste rock fill can be built with a 4H:1V slope up to the second

level only, as this provides for the maximum counterweight effect in the analysis.

For higher rock fill levels, the fill act as driving force and safety factors decrease. It is only by

widening the toe of the waste rock fill by 20 metres with a 6-metre berm that the dam can be

permitted, as shown in Table 8-1 below.

Table 8-1: Stability Analysis of Clet Creek Tailings Dam

YEAR Stages of Construction F.0.S
a Place 3 metres of blasted rock and upstream clay blanket 23
1 b Spigot with tailings 23
a Place 6 metres of compacted coarse tailings 22
2 b Spigot with tailings 1.7
c Place 6 metres of rock fill on downstream slope 1.7
a Place 6 metres of compacted coarse tailings 1.9*
3 b Spigot with tailings 1.9*
c Place 6 metres of rock fill on downstream slope 1.4*
a Place 6 metres of compacted coarse tailings 1.3*
¢ b Spigot with tailings 1.3*
a Place 6 metres of compacted coarse tailings 1.3*
5 b Spigot with tailings 1.3*
c Extend rock fill at downstream slope by 20 m wide and 6 m height 1.5*
a Place 6 metres of compacted coarse tailings 1.4*
° b Spigot with tailings 1.3*
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* The factor of safety calculated are based on undrained shear strength measured at borehole T-3 and increased to reflect
strength gain with time for each following yearly lift of 6 m. This must be checked with pore pressure measurement during
construction.
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The starter dike will be built of gravel or waste rock to a height of 3 metres with an upstream
impervious clay blanket. This granular material will act as a drainage blanket and must be placed
over the full footprint of the dam (see Drawings L.1411-12 and L1411-13 in Appendix D). The
safety factor against slope failure at this stage will be about 1.6. Subsequent 6-metre high lifts
will be built with compacted rock fill, once a geotextile has been placed over the drainage layer.
With this type of construction, the underlying rock fill must act as a drainage layer to drawdown

the phreatic water line in the main dam constructed of compacted coarse tailings.

Between each successive lift of compacted coarse tailings, a 300 mm layer of clean coarse sand
and gravel will be placed to act as a drainage layer for the next overlying tailings lift. This 300
mm thick sand and gravel layer will be extended down the tailing slope to minimise surface

erosion.

Overall stability analyses for a 30-metre high dam are shown in Figures 7-5, 7-6 and
7-7 below. Overall construction to final elevation depends on the increase in shear strength of
the underlying soft clay during construction. This must be followed by pore pressure

measurements and inclinometers.
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8.9.2 Secondary Perimeter Dikes

In the general tailings storage area, several lower saddle dikes will be required where these
perimeter dikes cross the low drainage channels and depressions between the bedrock knobs.
Since these ponds will contain non-toxic process water, there is apparently no need to provide an

impervious layer in the dams to minimise seepage losses to the environment.

Drawing L1411-13 in Appendix D shows a typical section of such a perimeter dike. However,
few borings were done in the valleys at the dike crossings to measure strength and depth of clay

deposits. This will be required should the project proceed.

In the case of low dikes, they can be carried directly on till or desiccated clay without a stability

problem.

Stability analyses indicate that the dikes can be built safely in areas where the dike is carried on
the deeper clay filled depressions by progressively raising the dike, as discussed for the main 30-

metre high tailings dam at Clet Creek, to follow the level of tailings and process water.

In the unlikely case of encountering soft clays in the deep crevasses, downstream berms and
stage loading may be required. Only with additional probing to determine the depth to bedrock

combined with pore pressure measurements during the construction can this be determined.

8.10 Port Silos

Two (2) boreholes (P-01 and P-02) were put down at the original site for the silos; one at the

centre of the group and a second on the northern extremity of the row.
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These boreholes penetrated 8.2 metres and 7 metres of blasted rock fill respectively before

encountering the marine clay and then the bedrock at 9.6 metres and 8.8 metres respectively.

We understand that the location of the silos has been moved toward the south where bedrock is

much higher and probably at the level of the blasted rock pad.

The foundations for the silos, supported on solid bedrock, can be designed using a bearing value

of 3,000 kPa.

9 CONCLUSIONS

The following conclusions have been reached from the geotechnical study:

1. The soil tests confirm that the southwest end of the higher bedrock ridge west of the
railway is the best site to build the plant.

2. Once the site is levelled, all foundations will be carried on bedrock except for the
electrical substation. This structure can be carried on the desiccated clay overlying the
bedrock.

3. The loadout silo foundations at about chainage 4+100 can be carried on bedrock, after
making a shallow excavation. An allowable design bearing value of 2,000kPa can be
used for solid bedrock.

4. The crusher and ore storage building should be carried on bedrock. A design bearing
value of 2,000 kPa is recommended. Presplitting techniques should be used for rock

excavation to permit pouring the concrete directly against the rock face.
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5. Construction of the railway embankment should be done by floating the fill on the bog as
discussed in the report. For economic reasons, deep excavations to replace the peat with
granular material are not recommended.

6. Moving the alignment of the main line towards the Hydro-Quebec right-of-way would
minimise the depth of peat below the embankment.

7. Stage loading of the fill layers on the peat will require piezometers and inclinometers to
control the filling rate and avoid instability.

8. Rock waste dumps can be safely built without instability problems. It is only at the
bottom of the deep east-west trending crevasses where instability problems may be
encountered. In these areas, the compressible peats and soft clays will be overridden or
displaced at the toe of the slowly advancing waste dump slope. The direction of filling
over deep valleys should be done from the deepest point and moving upstream to confine
the soft foundation soils.

9. The 30-metre high tailings dam at Clet Creek should be located at the narrowest part of
the northwest-southeast trending bedrock crevasse, a distance of about 60 metres further
up the valley from the borehole location. At this location, bedrock is probably at a
shallow depth.

10. A 3-metre high sand and gravel or rock fill starter berm with upstream geotextile and an
impervious upstream zone can be constructed without any stability problems. To act as a

drainage blanket, the layer should be extended the full width of the dam.
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11. Construction of subsequent lifts using coarse spigotted tailing sand is acceptable provided
downstream slopes of a minimum of 4H:1V are used combined with stage loading
technique.

12. Surface drainage from the plant site and waste rock and tailings areas will be towards
Sept-iles Bay via either the Clet Creek crevasse on the south-western part of the property
or other crevasses further to the west. The eastern part of the plant site drains or via the
northeast flowing branches of the Des Rapides River, on both sides of the eastern half of
the plant site.

13. It is important to note that the elevation of the test locations, obtained by Groupe Cadoret,
Arpenteurs-Géomeétres, do not correspond to the topography obtained from Lidar
measurements. This discrepancy will have to be resolved so that the cut levels along the
railway particularly can be established.

14. Once the project goes to construction, additional soundings are suggested to finalise the
design as follows:

e At the plant loadout silos to complete the bedrock profile along the Clet Creek
tailings dam and crevasse.

e To determine the depth of peat in the bog along the final locations of the railway.

¢ To investigate the soils in the high perimeter dikes where they cross other deep
crevasses.

¢ To confirm the thickness and strength of the clay below the culverts at Clet Creek.
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Borehole Location Plans and Various Profiles and Cross Sections (August 2011)

L1411-01 rev.A — Test Location Plan

L1411-02 rev.A — Test Location Plan

L1411-03 rev.A — Railway Profile

L1411-04 rev.A — Railway Profile

L1411-05 rev.A — Railway Profile

L1411-06 rev.A — Bedrock Profile Plant and Electrical Sub-Station
L1411-07 rev.A — Bedrock Profiles Ore Storage Shed

L1411-08 rev.A — Bedrock Profiles Crusher

L1411-09 rev.A - Cross Sections Clet Creek Dam
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Borehole Logs and Test Pit Summary Table

Railway borehole logs

R-07
R-09
R-10
R-13
R-13A
R-13B
R-13C
R-13D
R-13E
R-13F
R-15
R-15A
R-16



CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 13TH 2011

BOREHOLE NO: R-07

PROJECT: L-10-1411

DATE OF WATER LEVEL: APRIL 20TH 2011

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL : 63.46 m

ELEVATION: 63.59 m

SAMPLE TYPE: TUBE SHELBY | CORE sampLE [[[] sPT sampLE GRAB SAMPLE [%
SITE: RAILWAY COORDINATES :
€
e =
T hy & Blowcount- Cone Test
E 1T : w & > E " 25 0 .
= 5 75
| 2|8 SOIL DESCRIPTION Sleo| B3 |B red TEST i : :
Tl e cl 2 2 W (8]
2| & 2| w| w @ 3 3 e
E £l & zl| & 2 218 E Water Content
w|a =2 E =2 = 9 xle| 2
d|8|%|2 &8 & el R
= e TOP SOIL FROZEN
S '\Z’E ss1] 2,3,54 | 79| |354.4
62.98|—
STE SAND
g =3 1 [| red cemented (tuf). §s2| 4,5,3,4 |13 82.5
e Z CLAY
E [ Grey, satured. .
E 20 Z §s3|1,1-12%,1| 75 28.2
= ss4| WOR 42| [293
=30 % ;
5—4.0 é
= Z sS5{ 2,2,1,1 [100 33.8
= e
- /
50 %
=
= 4
= % :
=R %
711 //
s g0l e RC6 100
L St BEDROCK
= Sub-Horizontal to horizontal fractures
= between 6.9 and 7.5m. Slightly RC7 97 | 97
E 50 magnetic.
5534 -
T E END OF BOREHOLE
f—s.o
E—w.c
::-711.0
§ NOTE : Seepage noted inside testpit
F 124 at 1.83m depth (march 17,2011)
éw.c
é WOR=Weight gw= Wet unit weight
= =Weig - -
= 144 of rode. :cres:reconsolldahon
= G = Grain size analys
- Su = Undrained shear
- strength from vane
E 154 shear test
= ]

LAB JOURNEAUX INC.

801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 8.26 m

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL DATE OF BORING: APRIL 9TH 2011 BOREHOLE NO: R-09
PROJECT: L-10-1411 DATE OF WATER LEVEL: APRIL 9TH 2011 PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : -1.52m ELEVATION:
sampPLE TYPE:  TuBE SHELBY [ core sampLe [[[] spT sampLe GRAB SAMPLE [{4
SITE: RAILWAY COORDINATES :
3
b =
3 Ay & Blowcount- Cone Test
E w E w 'Q > E : 25 50 75 -
z| 2|3 SOIL DESCRIPTION % c| ES |E 8 TEST D —
2El8|d ala| "8 |5, ¢
'§_ g & g & 2 Q 8 E Water Content
G835 2z 2 |Z|%|z
njlo|jn |2 4| A o RIR| R
= :~ TOPSOIL FROZEN
= ~ E
E [~ 8
2O S o
e ' | SAND
= Red, medium to fine loose to
= compact.
E .0 ss1| 2,3,5,5 | 58 185|6
-3.05 E. 3.0
305 Z CLAY
= - Grey, sandy soft, becoming silty and
= / firm at 10m.
E a0l
==
= /
= = = 17.9 kN/m?
Sso ss2| 224" [100| [34.6|9w=17.9kNm
E %
= =
F 60 %
E
= =
= L=
—70 /
E o=
E =
= %
=T % ST3 100 51.8 | Su=21kPa
= =
E o0 %
=
E =
= % :
10077 1
= = ]
= Z g = 17.6 kN/m? :
=114 Pc= 110 kPa é
= % ST4 100 486 | Ce l e
= =
= /
512.0%
= B
E
= %
SEEL
= %
BEDROCK gw= Wet unit weight
Sub-horizontal fractures at 13.6 and :{,:s: reconsolidation
14.2m. RC1 97 | 85 G = Grain size analys
Su = Undrained shear
== trength fro
END OF BOREHOLE et ane
|
LAB JOURNEAUX INC. LOGGED BY : JBMH COMPLETION DEPTH: 14.76m
801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
Fig No: Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 8TH 2011

BOREHOLE NO: R-10

PROJECT: L-10-1411

DATE OF WATER LEVEL: APRIL 8TH 2011

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL : 67.23m

ELEVATION: 69.97

SAMPLE TYPE: TUBE SHELBY | g CORE sampLE [[] sPT sampLE

GRAB SAMPLE ™

SITE: RAILWAY COORDINATES :
g
0 =
= o E Blowcount- Cone Test
E w g w 2 | s " "
= w 25 50 75
z| |2|% SOIL DESCRIPTION g ol E3 |& 3 TEST o
C|E|oc |4 2z vy | > o
ElT|e|x W w o o) i
< | T ||y gl & = [ =T = Water Content
>[5 |3 .o 3 wlg| <«
ikl E E b || = . .
mjlaoa|ln|2 6| B IR RS I RN DR
E T SAND
= Red cemented (tuff)
[ -
= o~
=T
- o~
= ~
BEE DR |
= B
20 [ | Brown, compact to loose, medium to §81| 2,9,7,7 |71 38 (G ‘,
= o | fine. A
= ) 4 =
E30 .\
E §82] 2,2,3,3 |50 236 |G L
_:-_— 40 .
- i
sazelS ss3| 1,3,2,2 [100| |206|G .4“
= CLAY i
E Grey, wet, firm. ‘»‘
= 220 ' 370
= Ss4| WOR |75 36.6 | guw=17.2 kN/m? F=et
=70 ‘
= i
E o0 ss5| WOR 100 [38.4]g.=16.9kNim? 4
-
E— 8.0 5
= ]
- =18.2 kN/m? /
E 5T6 1 0|9v
= iy 38.0 Su =28kPa {
=10 %
= \
= gw=18.1 kN/m3 21. 35 1
=1 ST7 100 42.8 | P.= 150 kPa e
E Su=31kPa $
58.06 §
: ;"” END OF BOREHOLE
E REFUSAL, PROBABLE BEDROCK
_:-_- 134
§ WOR=Weight gw= Wet unit weight
=14 of rode. g :;:s:reconsohdanon
E G = Grain size analys
= Su = Undrained shear
= strength from vane
= 15.q shear test
= I

LOGGED BY : JB/MH

COMPLETION DEPTH: 11.91m

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

REVIEWED BY : NJ COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 21ST 2011

BOREHOLE NO: R-11

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 70.67m

sampLeE TYPE:  TuBt sHELBY [ core sampLe [[[] spT sampLe

GRAB SAMPLE ™4

P
&

8.0

9.0

104

134

14

15.4

T T T  T T T T T T e v T TR A v O T[T e e I T T [T T T T TTTT

END OF BOREHOLE
REFUSAL ON PROBABLE BEDROCK

NOTE : Sample taken in testpit at

1.2m (W= 50%, gw=17kN/m?
PL = 27%, LL = 55%)

SITE: COORDINATES :
E
8 =
£ ay 5 Blowcount- Cone Test
—_— ~ [7:) = L] a
i 4@ e - 2 25 50 75
z| |27 SOIL DESCRIPTION Flel B3 |G S TEST L : :
SlE|o|Y = no >
Elz|elz Wi w o |8 i
< Ele i g & 2 g 8 = Water Content
AR 13| 2 |%|%|%
| a|d|= | & B ||| ®
E [ TOPSOIL FROZEN
s9.08 >~ :
[ = CLAY
:_1'D 2 Brown, firm, sandy, silty, boulder at U BT [ —
- 4m
= 4 ]
= 2o 2 ss2 42 49.8
-y [
- /
E = gw=17.9 kN/m?
E ﬁ s ST3 100 459 |Jw i
= = gw=17.3 KN/m?
= Z ST4 100 |487|In>70
40 Z sss| 224" [100| |[s26
= % ]
=
= 50 % sse| 224" |100 40.7
= % 5
= i,
= % 7
—6.0 i
%%’-é Z ss71, 10,20, 28100| | 10.8 ‘“
RS2 SAND AND GRAVEL piac :
70

g w= Wet unit weight
Pc = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

l L

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 7.32m

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 12TH 2011

BOREHOLE NO: R-13

PROJECT: L-10-1411

DATE OF WATER LEVEL: APRIL 13TH 2011

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL : 75.02m

ELEVATION: 77.156m

SAMPLE TYPE: TUBE SHELBY |4 core sampLE [[[] sPT sampLE

GRAB SAMPLE

:

III|IIIIIIIII|IIIIIIIH[HHIIIII|IIIIIIIII|IIIIIIII||I||IIIIII|IIIIIIIII|IIIIIIIII|I|||I|III|IIIIIIIII|IIIIIIIII[IIII||||||IIIII|III|IIIIIIIII|IIIIIIIII

b
o

(]
o

5
o

=
o

=
=3

(2]
©

-
=
o

ry
a

-
»
a

w
a

o
>
a

o
o

with cobbles and boulders, dense.

END OF BOREHOLE
ON PROBABLE BEDROCK

gw= Wet unit weight
Pc = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

1

SITE: RAILWAY COORDINATES :
T
B -
£ hy i Blowcount- Cone Test
—_ ~ 7)) | = n [ ]
E ulg a M 3 25 5 75
z|l 1T |2 SOIL DESCRIPTION t -] asS W o TEST . . .
S|Efg|HY z 6 | > ot
ElT gz W w o | o o
< | T | = = 2 ol|la| Water Content
S| B S| H [ 3 u|g| < . A
Wigla|s 2|z 2 |Z|%| 2
Dja|len|2 % ) [ f|R| ® IS S
HH PEAT
: Brown, woody soft.
10 S$81|5,2,1-12"| 50 281.7
20 ss2[1,1,1,1 |33 | |4745
74.10 30
; SAND AND GRAVEL
S$S3 4, 46, 6, 12| 21 24.0

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 5.18m

REVIEWED BY : NJ COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 12TH 2011

BOREHOLE NO: R-13A

PROJECT: L-10-1411

DATE OF WATER LEVEL: APRIL 12TH 2011 PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL : 76.12m

ELEVATION: 76.42m

SAMPLE TYPE:  TUBE SHELBY | CORE sampLe [[[] sPT sampLE

GRAB SAMPLE [

6.0

70

8.0

9.0

11.4

124

13.q

15.4

lII|IIIIIIlII|||||IIIII|IIIIIIII||IlllI||l||IIIIIIIIIIHIIIIIII|IIIIllll||IIIIIIIII|IIIIIII|||I|IIIIIII

REFUSAL, PROBABLE BEDROCK

9w = Wet unit weight
P, = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

SITE: RAILROAD COORDINATES :
g
w0 =
3 S & Blowcount- Cone Test
_— ~ 7)) = ] L]
il ulg e CEE & 25 50 75
z| |2 SOIL DESCRIPTION e ES | & 3 TEST i L .
O|E|o|H 2| g | > @
Elz|elz Wl w o |8 &
< | T | d i = ool - Water Content
AR S| s S |B|8) S . .
IEREAE: &S 8 ||| B I
78.42~ | ??2??27777
[0.30 =
E CLAY
E Grey, silty.
=3 81| 2,2,1,1 |42 64.9 i
= X =
= 250 51,
= ss2| 1,2,2,2 (100 44.7 <+
E } L
= 31.8 490
= ss3| 324" |100 52.6 e
= i
— | i
= ss4| 224" |100| |46.4 ’
= /
3 "
nsafs S85(4, 10, 50-1°| 42 32,5 L]
| 488 =50 END OF BOREHOLE

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 4.88m

REVIEWED BY : NJ COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL DATE OF BORING: APRIL 12TH 2011 BOREHOLE NO: R-13B
PROJECT: L-10-1411 DATE OF WATER LEVEL: PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : ELEVATION: 76.42
SAMPLE TYPE: TUBE SHELBY |4 core sampLe [[[] sPT sampLE GRAB SAMPLE [
SITE: COORDINATES :
E
B =
5 N E Blowcount- Cone Test
€ w | o w 2 | = " s 75
Z| 124 SOIL DESCRIPTION Ll o K2 | S TEST N . :
C o cl 3 2 w (3]
21 Elel2 wlawl “8 |3 &
E Ele|f Zl & z (218 E Water Content
olae |2 l:< 2| 2 S (el 2
2|83 & & 2 |=|=| R
= CLAY
= Moist.
7551
10 CLAYEY SILT
;2_0 SS1 30 59.8 | gw=16.6 kN/m?
7398
24 END OF BOREHOLE
= 0 REFUSAL, PROBABLE BEDROCK
— 40
=50
E——s.o
E 70
E a0
=Y
= 104
§ 14
= 124
E 134
é gw= Wet unit weight
-‘_._14 q P = Preconsolidation
= stress
= G = Grain size analys
= Su = Undrained shear
- strength from vane
154 shear test
- i
LAB JOURNEAUX INC LOGGED BY : JB/MH COMPLETION DEPTH: 2.44m
801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
Fig No: Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 12TH 2011

BOREHOLE NO: R-13C

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 77.37m

SAMPLE TYPE: TUBE SHELBY | CORE sampLe [[[] sPT sampLE

GRAB SAMPLE [

SITE: COORDINATES :
E
7] =
3 Ay &g Blowcount- Cone Test
_ - » = [ [
E w g w L5 |2 g 25 50 75
z2| ~|T 12 SOIL DESCRIPTION t o oS ] o TEST L L t
2 Elgle wla| “8 [3].]%
Sz |8 | 17 = |0|lo| ¥ Water Content
SE | S| a|e 3 | S| <
G%l3|s 21zl & |Z(2|3 ) )
mlo|o |2 G| 5 o R ®| R e e 0l
= 27277
7463
] END OF TEST

5.0

6.0

70

8.0

8.0

15.q

ON PROBABLE BEDROCK

gw= Wet unit weight
P. = Preconsolidation
siress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

LOGGED BY : JB/MH

COMPLETION DEPTH: 3.05m

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

REVIEWED BY : NJ COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 12TH 2011

BOREHOLE NO: R-13D

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 76.76

SAMPLE TYPE:  TuBE SHELBY |4 core sampLE [[[] sPT sampLE

GRAB SAMPLE [{"

40

5.0

6.0

7.0

8.0

8.0

15.4

III||||IIIIII|IHIH|II|IIIIIIIII|IIIIII|II||HHIIII|IIIIII||||IIIIIIIII|IIIIIIIII|IIIIIIIH]HHTIlIl|IIIIIIIII|II|III||||||||IIIII|IIIIIIIII|IIIII||||

ON PROBABLE BEDROCK

SITE: RAILWAY COORDINATES :
g
w0 =
3 Ay & Blowcount- Cone Test

£ w | o w 2 | z "5 s 75
zl 121% SOIL DESCRIPTION % ol E3 |B& 8 TEST —
O|E|o |4 121 °3 |3 o
E E g & zZ|g = 218 E Water Content
oo |2 l:< = | = 9 (e 2 hd °
EACE 5| % 2 |=|=| 8 e e

Z

-

1.0%

=

=Z

/

207~

/

=

-
73.76 30 4:
% END OF TEST

gw= Wet unit weight
Pc = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC HOR 4L.6

LOGGED BY : JB/MH

COMPLETION DEPTH: 3.00m

REVIEWED BY : NJ

COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 13TH 2011

BOREHOLE NO: R-13E

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION:

SAMPLE TYPE: TUBe SHELBY | CORE sampLe [][] spT sampLE

GRAB SAMPLE K™

SITE: RAILWAY COORDINATES :
€
8 =
£ hy & Blowcount- Cone Test

— =4 1) - | [ ]
E Ylg o rZz | % 8 5 8 15
Z| ~|EI2 SOIL DESCRIPTION t [} as Ini] bs) TEST
AEIFIE wial "8 [8|.]6E
< Ela & gl & 2 28 = Water Content
Qg 5% 2|2 5 |E|g| £ . .
ujlo|o |2 gl o R[] R IR R I

= =4 || TopsolL FrRoZEN
061~ ~tq [
e Z || CcLAY _ 5 41. 495

=10 || Grey. sS1( 3,3,5,5 [100] [37.4 |[IwTI00KNm £

= Z : . _ s 236 36,
s i 52| 5,6,504" [100]  |20.9 [Sw =196 Nm =4

=20
“E BEDROCK

E Sub-horizontal fracture at 2.4m and i 67 67

= sub-vertical fracture at 2.9m, slightly

=30 magnetic. RC4 100|100

40

5.0

6.0

70

8.0

8.0

104

114

124

154

||I|I|Hl|l|||III||H|I|IIIIIIIII|IIIII|III|IIIIIIIII|IIIIII||||IIHIIIII|IIIIIIHI||II|IIIII|IIIIIIIII]H|||IIII|IIIIIIIII

END OF BOREHOLE

gw= Wet unit weight
P = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 3.22m

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 9TH 2011

BOREHOLE NO: R-13F

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 75.26m

SAMPLE TYPE: TUBE SHELBY [ core sampLE [][] sPT sampLE

GRAB SAMPLE K™

d _. _. L 5
= ] 0 = 2 g g
Py F=% o Pa o

-
&
a

III||||IIIIII|lIIIHIII|IIIIIIIII|IIIII||II|llIlIIHI|III|||III|IIIIIIIII|IIIIIIIII|IIIIII||I|IIHIIIII|IIIIIIIII|I|IIH||I|HIIIIIII|IIIIIIIII]IIIIIIIII

ON PROBABLE BEDROCK

SITE: RAILWAY COORDINATES :
T
8 =
a3 Y E Blowcount- Cone Test
—_ ~ 0 = [} ]
E ulg g E |z 3 25 50 75
z| =25 SOIL DESCRIPTION Fle 5:, & 8 TEST 1 L 1
OlE|Q|2 Q |2 [
E z & g, g ; g § g = Water Content
L35 22| 29 |E|z E . y
mjlaoa|lol|2 B| A @ R|R| R __,_25____5_,?_,__7L5_,___
% 2N i
/
=
1.0/
/
=
=
2.0%
.
=
3.0/
-
/
-
4.0/ [
Z
/
- L
s.o%
= .
= '
e.o%
- L
-
>
L
702
67.69 éi i -
o END OF TEST

stress

gw= Wet unit weight
Pc = Preconsolidation

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 416

LOGGED 8Y : JBMH

COMPLETION DEPTH: 7.57m

REVIEWED BY : NJ

COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 10TH 2011

BOREHOLE NO: R-15

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 73.5m

SAMPLE TYPE:  TUBE SHELBY | CORE sampLE [[[] SPT sampLE

GRAB SAMPLE

801 Bancroft, Pointe-Claire, QC H9R 4L6

SITE: RAILWAY COORDINATES :
T
B =
€ o E Blowcount- Cone Test
_— -~ 7)) = [ ] n
E w | w = > Zz 25 50 75
z| = z ‘5 SOIL DESCRIPTION % S £S5 |k 8 TEST . L h
£ 7]
El = & E‘ w | w 3 3 &
| Tl = = b3 ola| - Water Content
AREIL $18 8 |E|2| % . .
o< par]
d| 8|33 5| & B o) 2 I OO .
= H{ PEAT
E Brown, clayey.
= 1
= sT1 0| |229% su=19kPa
— 3
= 2 4
= 20 sT2 0| |7oT]su=15kPa |
= gw=16.4 KN/m? o
28 | oAy ST3 90 gg-i Pc= 70 kPa e
— H . I Su = 27kPa «
|30 / : Grey, soft becomming dark grey and B
= very soft at 6m. gw=16.4 kN/m? ‘e
E = 23“ 100] 1618 ]s0=21kpa i
E = R
40 Z i
E = z
E _ $
N ST5 100 |s58.5|9w=16.1 kKN/m?
= Su = 19kPa 4
E = ;
M= \
60 :
E = 1
= % sT6 100 63.1 | Su = 8kPa °
86.79 [~ et
TE o Z PROBABLE CLAY
E %
— /
-y /
=80 ?
= =
E %
Eoof—
Rz
= %
=g
E %
E =
= %
—114 /
= =
= %
% 124 %
=
=
=13 c%
E %
= % gw= Wet unit weight
= 14 0% Pc = Preconsolidation
- stress
E % G = Grain size analys
= / Su = Undrained shear
E % strength from vane
154 % shear test
E g I
LAB JOURNEAUX INC. LOGGED BY : JB/MH COMPLETION DEPTH: 21.56m

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 1 of 3




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 10TH 2011

BOREHOLE NO: R-15

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 73.5m

SAMPLE TYPE:  TUBE SHELBY core sampLE [[[] spTsampe [X] GRraB sampLE

SITE: RAILWAY COORDINATES :
3
8 =
T o E Blowcount- Cone Test
— e (73 = a [ ]
E I w s > g 25 50 75
z| - > SOIL DESCRIPTION rl e os 5 o TEST L . =
O|E 4 2| 93 > o
== x w [ w (&) [o] i
«<| T | & = ola| . Water Content
> | E = o LS 3 |ulg]| <
ol < Z| 2 2 |23
oo 2 4| A o R|R| X

18.

N - a -
S o 3 =
Py = a a a

MIATATINIIRNNNNNNNY sot proe

]
o

a.

lIIIII|IIIIIIIII]IIIIIIIII|llllllll||IIIIIIIII]IIIIIHII|||Hl|l|I|IIIIIIIII|IIIIIIIII]IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII]IIIIIII

22

a

23,

P

24

a

25,

a

26.4

214

284

24

304

END OF BOREHOLE
ON PROBABLE BEDROCK

gw= Wet unit weight
Pc = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 21.56m

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 2 of 3




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 10TH 2011

BOREHOLE NO: R-15A

PROJECT: L-10-1411

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 73.93m

SAMPLE TYPE: TUBE SHELBY |4 core sampLE [[[] spT sampLe

GRAB SAMPLE [

801 Bancroft, Pointe-Claire, QC H9R 4L6

SITE: RAILWAY COORDINATES :
E
8 =
T = E Blowcount- Cone Test
- ~ %] = L] ]
E w o w — 5 > % 25 50 75
Zz|l ~1T 1|7 SOIL DESCRIPTION t <} oas 5 o TEST . . L
SIE|Z |4 21 %9 |2 &
= €l W W O @) I
< | T |a g g 2 ola| - Water Content
a|lk|2E S|z S |E|8| S . .
W
@|8|8|2 5| & & =] R | B 50 TB e
E ™= TOPSOIL FROZEN
B ss1| 3,2,1,2 |25 401.1 =
(081 & == =
E CLAY
= 10 % Grey/brown. §s2| 1,2,2,2 |100{ |[35.7 | gu=17.7 kim?
= =
= %
:—2.0 /
7184 42 M
IBE END OF BOREHOLE §s3 s0-1" | O
E ON PROBABLE BEDROCK
=30
E—_m
é-s.o
é 6.0
= 70
_:Ta.o
; 9.0
f——1o.c
é— 14
E— 124
é 13.4
g gw= Wet unit weight
= 144 Pc = Preconsolidation
= stress
= G = Grain size analys
= Su = Undrained shear
E strength from vane
=154 shear test
~ ]
LAB JOURNEA[ ] x INC LOGGED BY : JBMH COMPLETION DEPTH: 2.29m

REVIEWED BY : NJ

COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL DATE OF BORING: APRIL 9TH 2011 BOREHOLE NO: R-16
PROJECT: L-10-1411 DATE OF WATER LEVEL: APRIL 9TH 2011 PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : 69.87m ELEVATION: 72.00m
SAMPLE TYPE: TUBE SHELBY | g CORE sampLE [[[] sPT sampLE GRAB SAMPLE
SITE: RAILWAY COORDINATES :
E
b [
T = & Blowcount- Cone Test
T wl = w 2 |x z "5 50 75
z| |2 E SOIL DESCRIPTION % S £ES | & S TEST : : L
<] E|lQ|3 N Q 2 14
E = ﬁ E él ; g 8 8 = Water Content
ZE|2|E SIE| 3 |E|g|s . .
4k || |z e 2 25 50 75
m{io|ol=2 S| B =) R R} R I A S
= e PEAT
rogf 10 2~ ss1| 324" |100| |[77.4 »
WE P2 § CLAY y B
= % oi | Grey, firm becoming soft to very soft =19.1 KN/m? A
=0 | A3M an 95| |24 [3wS101kNm .
=2 4 Su = 44kPa :
= % = ,{
& % ss3| 524" |21 349 o
= % y =
=R 267 490
= % ssa| wor [100 60.6 »
= Z ' {
— 4.0 gw=16.9 kN/m? v
E Z ST5 100 51.0 Su = 15kPa k
= E
M=
= % g w=15.8 kN/m? !
E Z ST6 100 721 Su=11kPa 4
6.0 / :
= \
= Z :
65.00 §-7.0 /% .
R % CLAY i
= / Dark gray, shells, very softt Y
E = becoming soft at 11m. i
o i
W= :
= = s
= Z ;
=11 )
= 4l
= o2 = "
= sT7 90| |80.1|Su=skPa 5
:—w.eé ]
= = ;
S 3
511.0% _-I
= % ;
é % /
= 1z.u% :
S % gw=15.7 kNim? {
= / ST8 100 65.7 S:= 15.kPa ‘
134 PROBABLE CLAY
Z
% gw= Wet unit weight
/ Pc = Preconsolidation
144 Z stress
G = Grain size analys
% Su = Undrained shear
% strength from vane
15.4 shear test
= 1
LAB JOURNEAUX INC. LOGGED BY : JB/MH COMPLETION DEPTH: 18.75m
801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
Fig No: Page: 1 of 2




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 9TH 2011

BOREHOLE NO: R-16

PROJECT: L-10-1411

DATE OF WATER LEVEL: APRIL 9TH 2011

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL : 69.87m

ELEVATION: 72.00m

sAMPLE TYPe:  TUBE SHELBY | core sampLe [[[] spTsampLe [X]  cras sampLE [

SITE: RAILWAY COORDINATES :
g
) =
£ Y G Blowcount- Cone Test
- E = n [
! wig w ,_g z A 25 5 75
z| 2> SOIL DESCRIPTION >l e &5 |5 3 TEST : X .
ClE|g|HY zZ| &g |3 o
ElT|e|z w | w o |9 0
<| || g7 b3 olal - Water Content
> = wl|ol «
ulE|o < E E 9 rie| = . .
mjloajon |2 ] AR S I O
= -
=
= %
— 16.4 %
= =
S
_—17‘cé
= =
= %
= 18.4 L
E =
sagsl= [
B =TT END OF BOREHOLE
= REFUSAL, PROBABLE ROCK
= 204
= 214
é-zz.c
E—za.c
i—'-24.u
= 250
= 284
3—27.0
E—zs.c
f—zs.u
éso.c
E ]

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L.6

LOGGED BY : JB/MH

COMPLETION DEPTH: 18.75m

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 2 of 2




Borehole Logs and Test Pit Summary Table

Plant area borehole logs

U-01
U-03
U-06
U-09A
U-10
U-10A
U-22
U-26



CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 9TH 2011

BOREHOLE NO: U-1

PROJECT: ARNAUD MINE DATE OF WATER LEVEL: PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : ELEVATION: 76.80
SAMPLE TYPE: TUBE SHELBY CORE SAMPLE [:[D SPT SAMPLE GRAB SAMPLE E
SITE: PLANT SITE COORDINATES :
E
) =
3 Y uZ_' Blowcount- Cone Test
_— ~ 1) | = | ] »
E u E‘ l{ e |2 3 25 50 75
2|l |z SOIL DESCRIPTION t [} as i} o TEST L . L
W =z 7]
o E|lO| 2 e} > x
ElT|eiz w | w 3] o] ]
| T || g1 & b3 ool - Water Content
> E 2| = s = o) w| g E-4 ° °
wwla|< Z| 3 2 |Z|Z| 2 25 5 75
D{io|a|l2 @ | & @ RER| R loogsinny a st |
= :~ TOPSOIL FROZEN
75.99 § =~
08T =10 ? CLAY
= %
E =
=20 %
= %
=2
= %
—30 %
g %
= /
=40 %
= %
= -
E =
Eso ///
E %
= =
] g
= =
= =
3—7.0 %
=
E %
= a0 Z
E =
= /
= /
Eo0 "~
= %
= =
510.11%
E =
= %
= %
eszol= 19 -
EL = END OF TEST
E ON PROBABLE BEDROCK
124
§ NOTE : Sample taken in testpit at
134 3.7m (W= 64%, gw=16kN/m3
E PL = 33%, LL = 55%)
E gw= Wet unit weight
E 144 Pc = Preconsolidation
= stress
I~ G = Grain size analys
= Su = Undrained shear
E strength from vane
=154 shear test
- ]

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH COMPLETION DEPTH: 11.20m

REVIEWED BY : NJ COMPLETE:

Flg No: Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 9TH 2011

BOREHOLE NO: U-03

PROJECT: ARNAUD MINE

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 79.28

saMpLE TYPE:  TUBE SHELBY [ core sampLe [][] sPTsampLe GRAB SAMPLE [
SITE: PLANT SITE COORDINATES :
E
8 =
5 = E Blowcount- Cone Test
E wlg w 2| z "5 s 75
z| _|Z2|E SOIL DESCRIPTION % o| E3 |& o TEST —_—
S5|E|S|Y 2| wp |Y =
Elc|g|z w | w o |8 &
<>( E 5 I} g & % 8 8 ':1 Water Content
[V I . .
Ul z|z 2 [Z1Z| 2 25 50 75
o|lol|la |2 b5 0 [®[(R| R® I N I
F i TOPSOIL
= ss1| 1,1,1,1 |50 | [258.8 =
THE > CLAY e
=10 % Grey, sandy, silty, firm at 4m. 82| 1,2,2,3 |100 35.1 | gw=17.8 kim? =
= % | 2%
= = 277 et
= Z §83|2.1,1,1 [100| |86.7 | gu=157 wm? %
= = i
E = .
= / i
E 30>~ :
= % j
= /// '
= w0 % gw=16.8 KN/m3 39}f_f15 ¢
= o ST4 100 53.6 | Pc =90 kPa )
= % Su = 27kPa 4
= = it
=) % ik
- % H
— 1
= % ¥
=257 % 3
= = Gw=17.0 kN/m? 232 375§
= % STs 90 52.6 | p = 100 kPa =
- = 47.6 | 5y = 34kPa 4
=70 Z i
E % /
— / 3
nafE b $56/7. 8,50 -1"[100 31.2 d
T8 8 END OF BOREHOLE
= ON PROBABLE BEDROCK
E—s.o
= 109
= 11
_:T 124
= 13g
§ gw = Wet unit weight
E oy P. = Preconsolidation
= stress
E G = Grain size analys
- Su = Undrained shear
= strength from vane
[— 150 shear test
= 1

LOGGED BY : JB/MH

COMPLETION DEPTH: 7.95m

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

REVIEWED BY : NJ COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 12TH 2011

BOREHOLE NO: U-06

PROJECT: ARNAUD MINE

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 76.78

sAMPLE TYPE:  TUBE SHELBY [l core sampLe [[[] sPT sampLE

GRAB SAMPLE [{"4

SITE: PLANT SITE COORDINATES :
T
8 =
T ha & Blowcount- Cone Test
= ~ %) = n [ ]
! wig i 2 |2 & 25 50 75
Zi~|Tl2 SOIL DESCRIPTION t (<] [ w o TEST . . :
S|E|c |4 2| ®p |3
ElT|e|g w | w o |B &
< | E | i Z|a = olal B Water Content
Gle |2k 5|2 S |#|8]| § . .
4| 8|32 5|8 8 == | 25 %0 75
E :N TOPSOIL FROZEN
7617 ~
E ; CLAY
= Z Grey, silty, firm. ss1| 2,2,2,2 [75| |50.8 LS
§ Z ; 358 -56.‘0'
E 20 % §s2| 1,1,1,1 |100 65.0 | gw=15.6 kN/m3 i :
E % :
- / i
= / 0
30 % i
= = i
=) % [
E :
E % !
= = i
St % :
= % 9w =16.6 kN/m? 2. 370§
E = ST3 100 54.1 [P.=75kPa = -
60 % Su = 33kPa d
= = .
= & :
=7 % ssa| 224" 100 4 2 28 4
E % "~ 8 i
E ' -
Eso sss5| 5,7,8,5 |50 12.9 L&
esss= 202 - o
= END OF BOREHOLE
=)
E— 104
é 114
f— 124
E 134
é gw= Wet unit weight
=3 o P. = Preconsolidation
= stress
= G = Grain size analys
= Su = Undrained shear
E strength from vane
154 shear test
= !

LOGGED BY : JB/MH

COMPLETION DEPTH: 8.23m

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

REVIEWED BY : NJ COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 12TH 2011

BOREHOLE NO: U-09 A

PROJECT: ARNAUD MINE

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 75.65

SAMPLE TYPE: TUBE SHELBY |4 core savpLE [[[] sPT sampLE

GRAB SAMPLE [

>
o

END OF BOREHOLE
REFUSAL, PROBABLE BEDROCK

SITE: PLANT SITE COORDINATES :
£
8 =
€ g E Blowcount- Cone Test
E “‘ E o 2 > z : 25 50 75 -
z| 2|5 SOIL DESCRIPTION ‘é o| B3 |E (oA TEST : : L
2lElg|z wlu| 8 3], |&
'E Tia E e s olal| ¥ Water Content
alEl2|E | = & |88 g . .
ik 3l Z|= 2 [E|E|= 25 50 75
(=T I 6| @ B |88 R M, R
22977777

74.79
Lz % CLAY .

10 % Grey, sandy. ss1| 424" |75 455 <

% . 35 495

= ss2| 424 |100| |[s6.8 e

20% I 1 -!'

% 206 3. !
LX IS §S3| 324" |100| (505 e
*E «0 % CLAY

’ - Grey, saturated.
72.04 L~ 2

_. _ _. _‘ _. @ .,, ~,
2 I B 2 3 S g & S 8
2 2 B a 2

-
o
a

T I T I T A T T T T T T T e o T T T T [ o T T T U e T T T o T U T O T I T v T o T T T AT T o TT T TI  TTTTauooT

gw= Wet unit weight
Pc = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 3.51m

REVIEWED BY : NJ

COMPLETE:

Flg No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 9TH 2011

BOREHOLE NO: U-10

PROJECT: ARNAUD MINE

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION: 74.28

801 Bancroft, Pointe-Claire, QC HI9R 4L6

SAMPLE TYPE: TUBE SHELBY |4 CORE sampLE [[[] spT sampLE GRAB SAMPLE [
SITE: PLANT SITE COORDINATES :
€
8 =
5 = E Blowcount- Cone Test
E w : w & - E [ ] B n
= 5 50 75
= |28 SOIL DESCRIPTION &£l o EZ2 |E 8 TEST 0
S|E|[o|3 E z2| »3 % P
b= z = & !l & g Olo| ¥ Water Content
ale 2| S|3 s |[E|E2|Z . .
Wig|5|< << 2 |Z1%] 2 25 50 75
n|lo|lo|2 (I = > | & & Y R uf R N
= PEAT
E Clayey
= ss1| wor |13 400
= I
E—z.o ST2 90 Su=9kPa
= ST3 95 85.1|Su=17kPa =
= 30 LSS
7088 293 495 ”
S e ss4| wor [100] |80 o
= " % Grey, firm. ] 0w =165 kN/m? 29. 50, (
Il sT5 100 56.8 | P.= 100 kPa =
= % Su=31kPa )
E = :
Es0 % i
= = 3 o
S sT6 100| |56.7 [9wT167 KNm "
= % Su=20 kPa i
S
E %
E %
7.0 é
= END OF BOREHOLE
= v
E— 8.0
é 104
é— 114
E— 124
é 134
§ WOR=Weight gw= Wet unit weight
% 14 of rode. sPﬁ':ssPreoonsolldano:)n
= G = Grain size analys
= Su = Undrained shear
E strength from vane
=154 shear test
= 1
LAB JOURNEA' X INC LOGGED BY : JB/MH COMPLETION DEPTH:

REVIEWED BY : NJ

COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL DATE OF BORING: APRIL 9TH 2011 BOREHOLE NO: U-10 A
PROJECT: ARNAUD MINE DATE OF WATER LEVEL: PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : ELEVATION:
SAMPLE TYPE: TUBE SHELBY |4 CORE saMpLE [[[] SPT sampLE GRAB SAMPLE [
SITE: PLANT SITE COORDINATES :
g
r-} [
T g il Blowcount- Cone Test
— :" 17, E | ] |
El |u|g y c2 x| |8 I .
z|l ~|T|2 SOIL DESCRIPTION t [-] [ ] o TEST 4 L =
2IElg|; Gla| “8 [3]|.]%
Elzx|Elx e s |ola| ¥ Water Content
E[ E = E OE' % @] '&J 8 < . .
AEIEIE HHBEERERERE N
omF  |TA. TOPSOIL g
.§_14 :_
mE END OF BOREHOLE
= ON PROBABLE BEDROCK
f— 104
f—n.c
§1z.n
f— 134
é gw= Wet unit weight
= 14.4 P = Preconsolidation
= stress
- G = Grain size analys
= Su = Undrained shear
E strength from vane
=154 shear test
= |
LAB JOURNEAUX INC. LOGGED BY : JB/MH COMPLETION DEPTH: 9.14m
801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
Fig No: Page: 1 of 1




CLIENT: AUSENCO-SANDWELL DATE OF BORING: APRIL 13TH 2011 BOREHOLE NO: U-22
PROJECT: ARNAUD MINE DATE OF WATER LEVEL: PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : ELEVATION: 73.7
SAMPLE TYPE: TUBE SHELBY |4 CORE sampLE [[[] sPT sampLE GRAB SAMPLE
SITE: PLANT SITE COORDINATES :
E
0 =
€ ay Z Blowcount- Cone Test
E wlg w 2 |> z "5 s 75
| 128 SOIL DESCRIPTION E c| B3 |& 8 TEST L
2IE|8|2 alal “8 (8]l
S| Z|e|g zla : |olg| & Water Content
uiglgls Z| 2 S ||| g 5 s 75
Dfjo|®d|2 sl o o f2] ® | s i il s
E e PEAT
= K Brown
— kb
— LY A8
= .
10| sarg:
£ 10 | ssof 2,1,1,1 {0
- ek Ak 2
= Y [
Iz Atk 2]
C | $81{1,1,212"[ 25 282.7 :
C20 | x| I oo
a1 S bty ot
2B 22777 e
= §82(1-12",6,4 | 21 28 T
= ' )
= SS2A 3,2,3,2 | 0 0
= !
= | )
{BE / CLAY 31. 430
—_ % grey, sandy, silty, saturated. §83| WOR 1100 49.5 i ?
= = :
= : i
= = !
Se0 2 :
= Z ss4| wor [100] [407 ‘
=L
=704
= =
= Z ' 5. 3.
Rz sss5| WOR [100| |42 H
E =
E %
=T %
= % ss6| 224* |o
= %
1007~
E =
= %
= [~
E1g”~
E o
= %
E 2
124 /
= =
= =
E y3d END OF BOREHOLE
= ON PROBABLE ROCK
E WOR=Weight gw= Wet unit weight
;_1 w of rode. :tcr:sstoonsolldauon
— G = Grain size analys
= Su = Undrained shear
= strength from vane
F154 shear test
E 1
LAB JOURNEAUX INC. LOGGED BY : JB/MH COMPLETION DEPTH: 12.8m
801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
Fig No: Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 9TH 2011

BOREHOLE NO: U-26

PROJECT: ARNAUD MINE

DATE OF WATER LEVEL: APRIL 9TH 2011

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL : 74.38

ELEVATION: 76.21

SAMPLE TYPE: TUBE SHELBY [ cORE sampLE [[[] sPT saMpLE GRAB SAMPLE [
SITE: PLANT SITE COORDINATES :
T
8 =
€ hy G Blowcount- Cone Test
E w|g w E |z 2 "5 50 75
z| |121% SOIL DESCRIPTION $leo| E3 |E e TEST PR
i i cl 2 2 w s}
OlE|OC|S “wQo > o
Elzlelg w | w 3 |8 i
<|T|alf = & 2 ol - Water Content
> I~ - (= (o] w [¢] <
Lih| 3l 2|2 9 ||| 3
Dio|on|2 h|a [ RIR| R
. TOPSOIL FROZEN
-
75.60 E
- 1w o & gLAY
% &| Lrey 8§81| 2,2,3,2 |67 47.6 | gw=18.9 kN/m?
~ -
a4
20 % -
=
=
30 %
% ss2| 2,3,3,2 |50 54.0 | gw=15.5 kN/m?
Z
40 %
= ;
- Qw=17.0 kN/m
100 8 | p.=85kPa
5.0 % ST3 60.8 |p
7088 = 48.2 | 5 =20 kPa
" : CLAYEY SAND ST4 95 42.0 | gw=17.4 kN/m3
60 40.0 | P. =90 kPa
- G
END OF BOREHOLE S0 =23 kP

|||||IIIIIII|'H|IIIIII|IIIIIII||||||I|IIIHHIIIIIII|IIIIIIIII|||||||I||[lllllllll|IIIIIIIII||HHHII|IIIII|||I|IHIHIH]HIIIIIII|II||I|H|||||IIIIII

)
o

=
o

©
o

o
e
a

-
pry
F=Y

—
N
o

a
e
o

-
»
P

I
a

ON PROBABLE BEDROCK

NOTE : Sample taken in testpit at
2.4m (W= 53%, PL=23%
LL = 53%)

gw= Wet unit weight
Pe = Preconsolidation
stress

G = Grain size analys
Su = Undrained shear
strength from vane
shear test

|

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

LOGGED BY : JB/MH

COMPLETION DEPTH: 6.1m

REVIEWED BY : NJ COMPLETE:

Flg No:

Page: 1 of 1




Borehole Logs and Test Pit Summary Table

Tailings impoundment area borehole logs

T-01
T-03A



CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 7TH, 2011

BOREHOLE NO: T-01

PROJECT: ARNAUD MINE

DATE OF WATER LEVEL:

PROJECT NO: L-10-1411

LOCATION: SEPT-ILES

WATER LEVEL :

ELEVATION:

SAMPLE TYPE: TUBE SHELBY | CORE sampLE [[[] sprsampLe [X] GRAB sampLE

SITE: TAILINGS AREA COORDINATES :
E
8 =
& S E Blowcount- Cone Test
E wlg e 2 b z - 25 50 75 -
Z| 2% SOIL DESCRIPTION Sle| E3 |B 5 TEST i : i
SlE|o|Y El2 no >
Elz|ely W w o |8 i
| T | o g & = olal|l Water Content
5|2k | = o |#|&|E . .
@ 8|%8|2 5| & & =R I
== TOPSOIL
0.61[= i
T E ; CLAY
Sk % Grey, firm with gravel
e % ;
E - o e
E—zo% TO1 100 54.0 [ gw=18.2 kN/m
2 % 23.9|su=33kPa &
= f
274" / :
T E s, SAND WITH GRAVEL !
= ss2| 4,5,4,5 | 8 18.0 ¢
417 Z‘.“-
e BEDROCK
E Sub-horizontal fractures at 4.4 and
E L2y RC3 63 |58
S
Ll = END OF BOREHOLE ON ROCK
—6.0
=70
f— 8.0
E— 9.0
f— 10
é 14
f— 124
=
_:T 134
g gw= Wet unit weight
E G P. = Preconsolidation
E stress
= G = Grain size analys
= Su = Undrained shear
= strength from vane
=154 shear test
E 1

LOGGED 8Y : JB/MH

COMPLETION DEPTH: 5.61m

LAB JOURNEAUX INC.
801 Bancroft, Pointe-Claire, QC H9R 4L6

REVIEWED BY : NJ COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL DATE OF BORING: APRIL 7TH 2011 BOREHOLE NO: T-03 A
PROJECT: ARNAUD MINE DATE OF WATER LEVEL: APRIL 7TH, 2011 PROJECT NO: L-10-1411
LOCATION: SEPT-ILES WATER LEVEL : 68.69 ELEVATION: 69.60
SAMPLE TYPE:  TUBE SHELBY | cORE sampLe [[[] sPT sampLE GRAB SAMPLE [
SITE: TAILINGS AREA COORDINATES :
E
8 -
3 Ay & Blowcount- Cone Test
T wla w 2 | z " s 75
>z |12 ¥ SOIL DESCRIPTION L1 o] £Z |E 9 TEST L L L
S| E|&|H Fl2) 53 |4 o
2| £ ~ 14
2 z g & § ; (;) § 9 = Water Content
5E|3|% 1z 2 |%[%|% : )
Oi{o|®|=2 G| & o R R R I P
E "g{ 1 TOPSOIL
= [Zoo1m Peat
%51.0 ;’: : 124 | gw=19.6 kh/m? =
= g oy T01 90 su=168kPa | _.. e
=N s Very stiff, moist, grey. 23 T
' / L
=20 Z CLAY . .
= : Medium stiff, grey. with thin silt and ;
= % fine sand seams. Increased water e & 53.3 A
E a0 é content between 3.5 and 5.5m depth \
= and higher liquid limit. i
= % v
= Z % 61
S % §S3| 1-24" 100 72.8 2 )
= Z ' gw=15.6 kN/m? B 874
Eso / ST4 920 721 | P.= 70 kPa =/
= Z Su=27kPa -
= % gw=17.6 kN/m? 26 40 1
= / STS 100 42.5 | Pc= 90 kPa =1
ERE é Hi Ay Su = 30kPa <
:—7.0 / Soft, grey, low plasticity, presence of 3
- 5 shells, thin silt seams. i
= gw=16.8 kN/m? 21 49
= e sT6 100| | 50.7 | P.= 100 kPa =
= =
=
=90 Z
= ss7| 3240 |o
e i BEDROCK
E Medium grained, grey with white
= 1| spots, slight magnetism very strong, -
= 1. [:1:| weathered and fractured. RCS 9548 ISl
58.02
R = END OF BOREHOLE
124
E— 134
g gw = Wet unit weight
= P¢ = Preconsolidation
F 144 stress
E G = Grain size analys
= Su = Undrained shear
— strength from vane
=154 shear test
= J d = unit weight |
LAB JOURNEAUX INC. LOGGED BY : JB/MH COMPLETION DEPTH: 11.58m
801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE: OCTOBER 24th, 2011
Fig No: Page: 1 of 1




Borehole Logs and Test Pit Summary Table

Dock Silo area borehole logs

P-01
P-02



CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 22th 2011

BOREHOLE NO: P-01 (Dock silo)

PROJECT: GEOTECH

DATE OF WATER LEVEL: MAY 3rd 2011

PROJECT NO: L-10-1411

801 Bancroft, Pointe-Claire, QC H9R 4L6

LOCATION: SILOS - PORT DE MER WATER LEVEL : 4.3m ELEVATION:
sampLE TYPE: _ TuBE SHELBY [ core sampLE [[[] sPTsampLe [X]  cras sampLe [
SITE: SILOS COORDINATES :
Z
8 e
£ &5 & Blowcount- Cone Test
—_ = - = a []
E wlg w | z & 25 50 75
% ~| u>.1 SOIL DESCRIPTION t 2 % it o TEST d . 4
£ > [+4
PlE|8 = w | w L] o} i
<| T | a = | = ol a = Water Content
> = - E = a < i [e] < ®
%5l 2)2 S ¥|lx| =2 ®
wla|®|2 G |la 2 o] R | .25 5% 715
= ) 1 BLASTED ROCK e—— e —
= oS o
E . 1
;1.0 ..
E @
—20 ..
X
E 30 e.
E @& E
S L
40 e
E e
=@
e
= @
és‘o L]
3 ;: :
S
5—7.0 ‘. 3
E (€ H
= L] M
= CJ -
—8.0
823 L
il = 4] CLAY
= 4] Grey marine, firm, becoming more 881
X3 1] granular above bedrock. 2
E i ss2
ﬁ&?‘”' N\ GRAVEL RC3 93 :
o L \Silty sandy. /
- ] BEDROCK
= 11 4] Horizontalfractures from 9.9m to 11.6m RC4 95
= 4] and oblique fractures from 12.4m to
= 4] 13.3m.
=12 doe 1
3 | RCS 100
_—:_-13.f'
END OF BOREAOLE n
14.4
154
1
LAB JOURNEA' x INC LOGGED BY : M.H. COMPLETION DEPTH: 13.28m

REVIEWED BY : N.J.

COMPLETE:

Fig No:

Page: 1 of 1




CLIENT: AUSENCO-SANDWELL

DATE OF BORING: APRIL 22nd 2011

BOREHOLE NO: P-02 (Dock silo)

PROJECT: GEOTECH

DATE OF WATER LEVEL: MAY 3rd 2011

PROJECT NO: L-10-1411

LOCATION: SILOS - PORT DE MER

WATER LEVEL : 4.4m

ELEVATION:

801 Bancroft, Pointe-Claire, QC HIR 4L6

saMPLE TYPE:  TuBE SHELBY [ core sampLe [[[] spTsampie [X]  cras sampLe {3
SITE: SILOS (POINTE-NOIR) COORDINATES :
€
8 =
3 Ay & Blowcount- Cone Test
_ = » = [ ] []
i W E’ i A 5 25 50 75
zZ| ~|E SOIL DESCRIPTION E o s i} S TEST d . .
] z
Ol EJOC |2 wo > o
ElZielz w| w O (o} w
S| E|e|w gl & 2 [T =T = Water Content
(3|5 =1z S |E|g|% . .
o|8|83(= | & 8 === | .25 50 T5_ |
§ o® -] [{ BLASTED ROCK e
E o l@
S 10 ‘5
E |
20 (9@
= e
= % o
—3.0 e
E (o&?]
E  [0®g:< .
— 40|t :
E |® s
= ..: §
oo|€ ;
= 5 |
és.o -9
= 05 2
- o8
JOE 70—t L=
B CAAH| Slymen ST 100[ 573 g.=167 kN/m? = |
= / Grey marine, firm 556 | 9w=10. m i &
E_B.o ; 52.7 J‘
E ST2 100 ; =17.4 kN/m? =
= 1 40.819" 4 -:
884F % s
=== GRAVEL g
= Silty, sandy. ]
= BEDROCK -
E o Sub-horizontal to oblique fractures — e |G S
= from 8.9m to 11.3m and sub-vertical
= to vertical fractures between 11.3m
= and 11.6m.
110
= RC4 100100
Lo ) d :
END OF BOREHOLE g
134 :
gw= Wet unit weight
e Pc = Preconsolidation
- stress
| G = Grain size analys
SuVST = Undrained
shear strength from
15.4 vane shear test
1
LAB JOURNEAUX INC. LOGGED BY : M.H. COMPLETION DEPTH: 12.12m

REVIEWED BY : N.J.

COMPLETE:

Fig No:

Page: 1 of 1




Borehole Logs and Test Pit Summary Table

R-01
R-02
R-03
R-04
R-05
R-06
R-07
R-08
R-11A
R-12
R-14
R-15B
R-15C
R-16
R-17
R-18
R-19
R-19A
R-20
R-21
R-22
R-22A
R-23

Test Pit Summary Table
C-11 U-01
SP-01 U-02
SP-02 U-04
CR-01 U-05
CR-02 U-07
CR-03 U-08
W-01 U-08A
W-02 U-11
W-02A U-12
W-02B U-13
W-02C U-14
W-02D U-15
W-03 U-16
W-04 U-17
W-05 U-17A
W-02B U-18
W-02C U-19
W-02D U-20
W-03 U-21
W-04 U-22
W-05 U-23
U-24
U-26
U-28
U-29
U-30
U-31

U-32

T-02
T-03
T-03B
T-04
T-05
T-06
T-07
T-08
T-08A
T-09



TEST PITS SUMMARY TABLE

ARNAUD MINES
RAILWAY
R-01 4 feet dark red, oxidised sand (tuff) with gravel, cobbles and boulders followed by grey till to 6 feet — refusal
R-02 5 feet very cemented, very hard tuff on firm clay from 5 to 9 feet, wet clay to from 9 to 12 feet
R-03 5 feet tuff followed by 5 feet coarser sand; clay at 10 feet
R-04 10 feet of sand becoming sand and gravel with cobbles and boulders
R-05 5 feet tuff; 4 feet sand and gravel; clay at 9 feet
R-06 1 foot of sand and gravel with cobbles, 4 feet tuff; 6 feet coarse stratified sand; clay at 12 feet
R-07 2 feet of topsoil, 5 feet tuff; 3 feet of sand and clay, clay at 10 feet
R-08 9 feet rusty brown tuff on clay at 9 feet; bedrock at 12 feet
R-11A 6 feet saturated clay, 6 feet saturated soft clay (soup)
R-12 2 feet top soil on 6 feet brown stiff, sandy, dry clay
R-14 Top soil zone
R-15B 2 feet top soil on stiff clay
R-15C Ice on frozen peat
R-16 1.5 feet top soil on very dry clay
R-17 Bedrock a 1 foot
R-18 Bedrock a | foot
R-19 3 feet of stiff dry desiccated clay
R-19A Bedrock on surface
R-20 1 foot sand, 4 feet clay
R-21 Dry clay under 1 feet of topsoil
R-22 8 feet dry sand with cobbles and boulders
R-22A 5 feet very hard, dark reddish, cemented sand (tuff)
R-23 2 feet frozen topsoil, 4 feet dense, very hard, blackish sand
C-11 1 foot topsoil, 6 feet blackish, humid sand (bedrock outcrops at 15 metres to the south)
ORIGINAL STOCKPILE
SP-01 8 feet of very stiff brown clay on 7 feet of grey-brown clay. Bed rock at 15 feet. Hole dry
SP-02 8 feet of stiff brown clay. Saturated grey clay at 18 feet. Bedrock at 20 feet.
CRUSHER SITE
CR-01 Brown and grey saturated clay with much water infiltration at the bottom of the test pit. No bedrock at 22 feet.
CR-02 Bedrock at 3 feet. Dry.
CR-03 Bedrock at 1 foot.
WASTE DUMP
W-01 4 feet moist, very stiff clay followed by sand; Bedrock at 7 feet
W-02 2 feet of topsoil, bedrock near surface
W-02A Bedrock at 1 foot




TEST PITS SUMMARY TABLE
ARNAUD MINES

W-02B Bedrock at 1 foot

W-02C Bedrock at 4 feet

W-02D 8 feet peat, 2 feet of clay

W-03 6 feet of black earth and silt and sand, compact

W-04 Bedrock at surface

W-05 1 foot topsoil, bedrock at 1 foot beside rock escarpment

W-02B Bedrock at 1 foot

W-02C Bedrock at 4 feet

W-02D 8 feet peat, 2 feet of clay

W-03 6 feet of black earth and silt and sand, compact

W-04 Bedrock at surface

W-05 1 foot topsoil, bedrock at 1 foot beside rock escarpment
PLANT SITE
U-01 3 feet peat on brown, very stiff clay to 12 feet, no bedrock
U-02 2 feet top soil on very stiff, dry clay, bedrock at 7 feet
U-04 Bedrock at 2 feet
U-05 12 feet very stiff, greyish clay, 4 feet of wet clay, bedrock at 16 feet
uU-07 2 feet of silt, 2 feet of clay, bedrock at 4 feet
U-08 Bedrock at 1 foot

U-08A 8 feet dry peat on silty, very stiff, dry clay

U-11 Bedrock at 6 feet below hard, dry silt
U-12 2 feet top soil, 12 feet stiff clay followed by grey, saturated clay to 16 feet, no bedrock
U-13 10 feet stiff clay, blocky, vertical walls, no bedrock found
U-14 10 feet stiff clay, no bedrock found
U-15 3 feet of peat on stiff clay, bedrock close to surface
U-16 2 feet of gravel and sand, bedrock at 3 feet
U-17 Bedrock at 1 foot
U-17A 8 feet peat, bedrock at 8 feet
U-18 Bedrock at 2 feet
U-19 2 feet of topsoil, 2 feet of sand, bedrock at 4 feet
U-20 3 feet of peat, bedrock at 4 feet
U-21 Bedrock at 1 foot
U-22 4 feet peat on stiff clay to 16 feet — no bedrock
U-23 10 feet stiff clay followed by grey, saturated clay, bedrock at 14 feet
U-24 8.5 feet of peat, stiff clay to 14 feet — no bedrock
U-26 2 feet top soil on 6 feet of very stiff clay, no bedrock at 8 feet
U-28 8 feet peat on 12 feet of grey-blue clay, no bedrock at 20 feet
U-29 14 feet of peat on 6 feet of grey-blue clay, no bedrock at 20 feet

-2-




TEST PITS SUMMARY TABLE
ARNAUD MINES

U-30 1.5 feet of water - 8 feet peat minimum
U-31 Brown, stiff, low humidity clay, bedrock at 9 feet
U-32 2 feet of sand, bedrock at 4 feet
TAILINGS IMPOUNDMENT AREA
T-02 Bedrock at surface
T-03 Bedrock at 1 foot

T-03B 5 feet stiff clay followed by grey, firm clay, bedrock at 12 feet

T-04 1 foot top soil, 3 feet brown, very dense silt, bedrock at 4 feet

T-05 Bedrock at surface

T-06 Bedrock at 1 foot

T-07 Bedrock at surface

T-08 2 feet top soil on stiff clay to 14 feet becoming firm with shells, no bedrock at 22 feet

T-08A Bedrock at 3 feet below brownish, firm clay

T-09 1 foot top soil, 10 feet clay layer very rich in shells, 1 foot silt layer, bedrock at 12 feet




Laboratory Test Results

Summary Table

R-Series — Railway
U-Series — Plant site
T-Series — Tailings impoundment area
W-Series — Waste dump
CR — Crusher Site
P-Series — Dock Silos



Joummx moc:. LABORATORY AND FIELD Project No: L-10-1411
OIVIBION LAS JOURNEAUR INC TEST RESULTS Date: Septembert 2011
BO1 BANCROFT, POINTE-CLAIRE, QC H9R 4L6
Client : Mine Amaud (Septies, Qc) Project : Geotechnical study
ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)
= g 5 P E
£ | o= |s i ls |2 g g
F E u;‘ g - £ z |z §§ g | 4 g e %
a et 3] & s 2| & |5.132|¢2 E1%13| 3 | ¢ £
5 E|l @ S |E 2 2 E 18u| 2 [ » 3 » & ) 3
<] 4 || % x |Z<| 3 e B lgs |25 8 48|28 |& & ] g -4
g |S|E|S| & 1es{8 2|2 1ccl1cBl3 |85 2|8 |3 |8 | 5 |3
g | 5| U < gﬁ g | 3 S leplugla|a | 8|2 o [ z o 3
2 "] o o s ] I & a FuY | £& @ o o e o = el B I3
No No w Ow W Wp lp Cu Pc 2200 |200-75| 75-20 | 20-5 5-25 2.5-315 0.315-0.08 0.08-0.002 £0.002
R GS1 | 1.22] 508 | 106% s4 | 39 67.4 229 | 0.4(<0.08)
Gs2 | 152 505 | 206% 53 | 106 66.3 16.5 1.3 (<0.08)
R2 J6s1J274] 469 J 831% | 17 | ] I | I 1 | | | | | ] [ I
R3 ]| GS1 [ 244] 476 | 17.7% | I I | I | I | | [ 52 ] 51 | 608 | 28 | 0.9(<0.08) |
R4 | GS1 [335] 4767 | 99% | 1 ] | | | I | | [117 ] 36 | 499 | 339 ] 1.0(<0.08) |
R6 | GS1 [244]5832[ 22.0% | | | I | | | | | | [ 02 [ 241 | 695 | 62(<0.08)]
$s1 | 0.30 | 63.29 | 354.4%
ss2 | 0.91 | 6268 | 82.5%
R-7 ss3 | 1.83 | 61.76 | 28.2%
ssa | 2.59 | 61.00 | 29.3%
ss5 | 4.27 | 59.32 | 33.8% 200 [ 122 7.8
ss1 | 1.83] 6692 | 18.5% 59 | 13 54.7 35.1 3 (<0.08)
ss2 | 488 ] 6387 ) 346% | 18 | 370 | 227 | 143
762 | 61.13 | 51.5%
7.77 | 6098 | 59.1%
ora | 183 ] 6092 | 505%
R9 7.92 | 60.83 | 48.1%
8.08 | 60.67 | 49.3%
8.14 | 60.61 | 51.8% 21
10.82| 57.93 | 57.7%
sT4 [1097] 5778 | 46.1% | 17 49 130
11.13[ 5762 | 486% | 17
ss1 [ 183 ] 68.14 | 3.8% 0.2 53.3 45 1.4 (<0.08)
ss2 | 3.35 | 66.62 | 236% 15 | 05 50.2 46 1.8 (<0.08)
553 | 4.88 | 65.09 § 20.6% 02 | 05 68.4 27.7 3.1(<0.08)
ss4 | 640 6357 366% | 17 | 370 | 222 | 148
ss5 | 792 | 62.05 | 38.4% | 17
9.14 | 60.83 | 33.0% 18
R0 930 | 6067 | 321% | 17
ST6 [945] 6052 | 450% | 17
960 | 60.37 | 439% | 19
966 | 6031 | 380% | 19 28
1082 5915 | 414% | 18
gy |1091] 5006 | 426% | 18 [3s0] 213 | 137 160
1097 59.00 | 41.3% | 18
11.43] 5884 | 41.3% | 19 31
ss1 | 0.91] 69.76 | 43.6%
ss2 [ 1.83 | 68.84 | 49.8%
229 | 68.38 | 41.9%
241 | 6826 | 41.3%
sT3 | 259 ] 68.08 | 344% | 18
271} 6796 | 378% | 18
RA1 277 | 6790 | 459% | 18 34
305 ) 6762 | 474% | 17
sra | 3206747 | a75% | 17
335 | 67.32 | 48.7% 17 29
351 | 67.16 | 47.6% 17
sss | 3.96 | 66.71 | 52.6% 370 [ 283 8.8
ss6 | 4.88 | 65.79 | 40.7% 320 [ 219 | 104
ss7 | 6.40 | 64.27 | 10.8%
R11A_ | GS1 [ 1.22] [ 503% | 17 [545] 272 | 273 | I I T | | 1 | | | I
NOTES:

GRAIN SIZE ANALYSIS PERFORMED ON MINUS 20mm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), $S: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES) Page 1 of 6



JOURNEAUX ASSOC. 'worarony ano riero N
DIVISION LAS JOURNEAUK INC

TEST RESULTS Date: Septembert 2011

801 BANCROFT, POINTE-CLAIRE, QC HSR 4L6

Client : Mine Amaud (Sept-les, Qc) Project : Geotechnical study
ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)
_ [ -
= £ = z £
| 5|3 §12 |55 g S
g ElE g || 8|2 | [&¢ s 2|8 2 2
o =~ | z z |2 E| E ElE 122 e g | g Z 2
o E 8 = H 3 E >s|8u| = » © ] 8 H
s [u|S| 8| ¢ [Ec|2 |2 | cfeg|egls |8 (g8 || =z | 3 g
T a E g In] SE| 8 I I 2=18 21 S a « © o 2 @« =] >
& E = - = - |O® 3 @ < w < a w L]
£ 3 i $ W 2|8 3 3 b oy o 5] o | 2 o g z 3 ]
8 a ] g = a o -2 @D 2] o o o I 3]
No No w Guw W Wp Ip Cu Pc 2200 (200-75| 75-20 | 20-§ | 5-25 | 25-315 | 0.315-0.08 | 0080.002 | £0.002
R-12 GS1 [ 244 ] 7128 | 26.1% 20 28.5 17.9 10.6
S§S1 { 1.07 | 76.08 | 281.7%
R-13 §S82 | 1.83 | 76.08 | 474.5%
S83 | 3.35 | 76.08 | 24.0%
8§81 | 1.07 | 75.35 | 64.9%
§S2 | 1.83 | 74.59 | 44.7% 515 | 250 26.5
R-13A SS3 | 2.59 1 73.83 | 52.6% 49.0 318 17.2

S84 | 3.35 | 73.07 | 46.4%
SS5 | 472 | 71.70 | 32.5%

R13B 1§ g51 | 183| 7459 | 598% | 17 |450| 278 | 72
GSo | 2.44 | 7398

RA3E 881 | 1.07 37.1% 19 49.5 | 413 8.1
$52 | 1.83 29.9% 20 36.0 [ 236 12.4
sT1 0.76 | 72.74 | 229.5%
1.07 | 72.43 | 143.6% 19
1.52 | 71.98 | 132.2%
1.68 | 71.82 | 175.7%
stz 1.83 | 71.67 | 103.3%
1.98 | 71.52 | 94.8% 15
229 | 71.21 | 417.5%
235 | 71.15 | 89.3%
ST3 | 244 | 71.06 | 127.1% 13
274 1 70.76 | 37.4% 19 27
R15 2.80 | 70.70 | 31.3% 17
3.05 | 7045 | 50.9% 17
ST4 | 335 ] 70.15 | 61.8% 16 21

3.51 ) 69.99 | 624% 16
4.57 | 68.93 | 60.4% 16
4.72 | 68.78 | 56.9% 16
4.88 | 68.62 | 59.9% 16
5.03 | 6847 | 58.5% 16 19
6.10 | 67.40 | 68.5%
ST6 | 640 | 67.10 | 652%
6.55 | 66.95 | 63.1% 15 8

875

S§S1 | 0.30 | 73.63 | 401.1%
R15A S82 | 0.91 | 73.02 | 35.7% 18 520 | 310 21.0
SS3 | 2.59 | 71.34

NOTES:
GRAIN SIZE ANALYSIS PERFORMED ON MINUS 20mm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS}), $S: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES) Page 2 of 6



Joummx mocl. LABORATORY AND FIELD Project No: L-10-1411
OIVISION LAS JOURNEALE INC TEST RESULTS Date: Septembert 2011
BO1 BANCROFT, POINTE:CLAIRE, QC HSR 4L6
Client : Mine Amaud (Sept-ies, Qc) Project : Geotechnical study
ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)
£ £ i |z £
% — ; g E 5 ‘.—3__ E‘ s
g E| £ |g . | E z |y |3F s |z 2 g %
m =1 5| 8|2 |g8| 3 |k {5.]35]| ¢ g | & 3 2 o £
= E ] 3] E = = +1Qu| = @« ] 2 @
s |u|z|5| g |32 |¢e | e |ef|eg|a |8 |g|2|8| 2z |3 | &
s |E|E| &2 a5(5| 2|2 |2:1883 |8 |5 (5|3 | ¢ | 5 |3
& 25| < gg g 3 3 zhlus| 3|8 o | z S 2 z b g
g ] o o 2 | = [ & Swjlee @ o o o o = T @ o
No No w Gw Wi Wp lp Cu Pc 2200 |200-75] 75-20 | 20-5 | 5-25 [ 25-315 | 0.3150.08 | 0.08-0.002 | $0.002
581 | 1.07 | 70.93 | 77.4%
177 | 7023 | 43.0%
sT2 1.89 | 70.11 89.3%
1.95 | 7005 |} 24.6% 20 44
2,04 | 69.96 | 29.5% 18
SS3 | 2.59 | 69.41 | 34.9%
S84 | 3.35 | 68.65 | 60.6% 49.0 26.7 22.3
3.81 | 68.19 | 56.6% 16
sT5 3.99 | 68.01 | 51.0% 17 15
411 | 67.89 | 53.9% 17
4.30 | 67.70 | 50.2% 17
5.33 | 66.67 | 63.0% 16
543 | 66.57 | 72.6% 15
R-16 sT6 558 | 6642 | 72.1% 15 11
564 | 66.36 | 65.6% 16
579 | 66.21 | 63.0% 16
588 | 66.12 | 61.2% 16
9.14 | 62.86 | 97.7%
sT7 9.30 | 62.70 | 80.0%
945 | 62.56 | 89.1% 5
9.60 | 6240 | 89.0%
12.28| 59.72 | 66.8%
12.44| 59.56 | 67.5%
sT8 12.59| 59.41 | 65.3%
12.74| 59.26 | 65.6% 16
12.77| 59.23 | 65.7% 15
12.80| 59.20 | 42.7%
U1 | GS1 [366]{ 7325 ) 635% | 16 [545| 333 | 212 | 1 1 | | | | | |
U2 ] GS1 J183] 7483 ] 27.9% | 19 | ] | I | I I I I I | |
u-3 SS81 | 0.30 | 78.98 | 285.8%
8§82 1091 | 78.37 | 35.1% 18
§83 | 1.83 | 7746 | 56.7% 16 61.0 27.7 33.3
3.81 | 7548 | 69.4%
3.96 | 75.32 | 56.5% 17
ST4 411 | 7517 | 53.6% 17 46.0 30.9 15.1 27 95
421 | 75.08 | 54.6% 17
427 | 75.02 | 55.6% 17
439 | 7490 | 55.0% 17
6.10 | 73.19 | 72.2%
622 | 73.07 | 58.8% 16
S5 6.40 | 7288 | 56.0% 17
649 | 7279 | 52.9% 17
6.55 | 72.73 | 52.6% 17 375 23.2 14.3
6.64 | 7264 | 47.6% 18 34 90
586 | 792 71.36 | 31.2%
u-5 GS1 | 1.52 | 7536 | 48.7% 16 39.4 22.3 18.0
GS2 | 3.66 | 7322 | 45.1% 17 450 223 228

NOTES:

GRAIN SIZE ANALYSIS PERFORMED ON MINUS 20mm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES)

Page 3 of 6



JOURN!AUX mocl. LABORATORY AND FIELD Project No: L-10-1411
DIVISION LAB JOURNEAUN ING TEST RESULTS Date: Septembert 2011
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L6
Client : Mine Amaud (Septles, Qc) Project : Geotechnical study
ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)
; g |, < |5 |z £
F ©
E £ E g — § :1, E w El a a e
= = | 2 ¥ || 8|5 |%Z |58 g 2| 2 2
u E| & 8 J¢& £ | g E s8] 2| a ¢ 3| o o g F]
8 |8 z| & = |2ela | | S |esi2s|8 5|8 |88 3 | 5 | &
g | §|E[z] =2 |cs13| 2| 2(2c1881 3 |8 | % |w| 2! 38 | w | ¥ |x
« 5 i £ |gglg | 3 Steelugle (g | g | 2|8 & z J 3
g - = a a Sp x § @ (3} o [ o - w [ Q
No No w Ow W Wp I Cu Pc | 2200 |200-75] 75-20 | 20-5 ] 5-25 | 25315 | 0.3150. 0.08-0.002 | s0.002
u-6 §S81 | 1.07 | 75.71 | 50.8%
§S2 | 1.83 ]| 7495 | 65.0% 16 56.0 35.8 20.2
533 | 7145 | 62.3% 16
sT3 549 | 7129 | 54.7% 17 37.0 243 127
564 { 7114 | 54.1% 17 33 75
579 | 7099 | 51.9% 17
S84 | 7.16 | 69.62 | 48.0% 29.0 221 6.9
$85 | 7.92 | 68.86 | 12.9%
U-7__| GS1 [0.91] 7834 | 100.6% | | ] I 1 1 | I | I I I I | I
U9 A SS1 | 1.07 | 73.07 | 45.5%
SS2 | 1.83 | 72.31 | 56.8% 49.5 35.8 13.7
S83 | 2.59 | 71.55 | 50.5% 38.0 20.6 17.5
U-10 $S81 | 1.07 | 73.21 | 400.0%
ST2 | 1.83 | 7245 9
229 | 71.99 | 100.0%
238 | 7190 | 68.4%
ST3 | 262 | 7166 | 85.1% 17
277 | 71.51 62.9%
280 | 71.48 | 205.5%
S84 | 3.35| 70.93 | 80.4% 49.5 29.3 20.2
3.81 | 7047 | 55.7% 16
3.87 | 7041 57.6% 16
STS | 4.02 | 70.26 ] 56.8% 16 50.5 29.5 21.0
4111 7017 § 58.2% 16 31 100
427 | 7001 | 556% 17
533 | 68.95 | 57.5%
543 | 68.85 | 56.7% 17 20
S§T6é | 552 | 68.76 | 61.1% 17
564 | 6864 | 55.3% 17
579 | 6849 | 59.5% 16
U3 [ GS1 [244] 7420 50.0% | 17 | I I 1 | | [ I I I I | 1 I
U14 | GS1 J274] 78.06 | 47.3% | 17 [ 430 ] 246 | 184 [ || 1 { | { | { | [ {
U-16_ | Gs1 Jo61] 8212 | 142% [ | I I 1 1 1 | | 248 | 324 ] 108 T 212 [ 86 | 2.1(<0.08) |
U-19 | Gs1 [1.07] 81.16 | 28.8% | | I I I | I I I | 15 | 48 ! 45 | 307 [18(<0.08) |
U-22 SS0 | 1.07 | 72.63
SS81 | 1.83 | 71.87 | 282.7%
$82 [ 259 7111 | 28.0%
SS2A | 3.35 | 70.35
SS3 | 4.88 | 68.82 | 49.5% 43.0 31.3 11.8
S84 | 6.40 | 67.30 § 40.7%
$S85 | 792 ] 65.78 | 42.1% 35.0 25.0 10.0
§S6 | 9.45| 64.25
U-24 GS1 | 244 | 73.18 | 430.5%
GS2 | 457 | 71.05 | 58.2% 16
NOTES:
GRAIN SIZE ANALYSIS PERFORMED ON MINUS 20mm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES} Page 4 of 6



Joumm mocl. LABORATORY AND FIELD Project No: L-10-1411
IVISION LAD JOURNEALT I1C TEST RESULTS Date: Septembert 2011
801 BANCROFT, POINTE-CLAIRE, QC H9R 4LE
Client : Mine Amaud (Sept-les, Qc) Project : Geotechnical study
ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)
£ g | x i |z H
£ . £ |z g |a E_ E‘ g
u E = ] E z u -3 a 2 =] S
£ z z |z E | E 2 |5% 2 |l@E| 2 z g
u Tl B g & £ | 3 S D - bl B O @ 3 ) %
38 |u|S|E| ¢ [Ec|2| e | & |es|ee|l4 |4 |y (8|8 ] = | 2 | &
g |E(E| S| & (25132 (@ (22|38|=2 |8 | (8 || 2|8 | & |x
4 2 | &4 s |eE|lg| 3 S |ebfus|l g || 8 |2| 8 2 Z o 3
] "] a o S g I a a Sw|xrx @ o o @ o = bl @ o
No No w Ow WL Wp lp Cu Pc 2200 |200-75] 75-20 | 20-5 | 5-25 25-315 | 0.315-0.08 0.08-0.002 | <0.002
U-26 | Gso [ 244 | 7377 | 52.9% 530 | 225 | 306
ss1 [1.07]| 7514 | 476% | 19 | 380 ] 2904 8.6
ss2 [335]| 7286 | 540% | 15 | 425 227 | 198
457 | 7164 | 46.1%
466 | 71.55 | 482% | 17
sra |472] 7149 ] s65% | 17
488 | 7133 ] 608% | 17 20
503 [ 7118 | 482% | 17 [ 370 | 222 | 148 95
512 | 71.09 | 445% | 17
533 | 7088 | 155% 67 | 56 | 34 24.7 223 | 37.3(<0.08)
549 | 7072 | 42.5%
s14 [664 | 7057 | 421% | 17 [aro| 273 | 197
579 | 7042 | 420% | 17
588 | 7033 | 400% | 18 23 95
U-28 | cs1 [o0.61] 7360 | 184.4%
Gs2 [ 396 ] 7025 | 552% | 16 [495[ 223 | 273
U-30_| GSt ] 2.44 [ 71.39 | 380.6% | I ] I | | | ] | I | ] [ I ]
U-31 | GS1 [244]7621] 36.0% | 19 | I ] | | | I I I I ] | I I
U-32 | 61 J091 77747 | 27.2% | | ] I | I | | I I I ] I I I
T-1 137 540% | 16
st | 152 239% | 18 33
1.62 285% | 20
ss2 [ 3.05 18.0%
T38 | 6s [305] | 51.0% | Ja20] 195 | 225 ] | | | | ] T I |
T3A 122 | 68.38 | 124.0%
sT1 | 1376823 | 834% | 20 168
146 | 6813 | 22.5%
ss2 [244] 6716 | 533%
ss3 [4.11] 6548 | 72.8% 610 | 364 | 246
457 | 6503 | 721%
ora |72 ] Ea87 [ 721% | 15 [s70] 380 [ 190 27
503 | 6457 | 688% | 16 70
512 | 64.48 | 71.5% | 16
6.10 | 6350 | 131.2% | 18
625 | 6335 | 42.1% | 18
sT15 [640 | 6320 | 425% | 18 [ 400 | 262 | 138 90
655 6304 | 331% | 17 30
664 | 6295 [ 49.1% | 17
762 | 6198 | 514% [ 17
ste 177 ] 6182 sor% | 17 Jas0| 207 | 283
792 | 6167 | 51.5% | 17
808 | 6152 | 53.0% [ 17 100
ss7 [ 9.45 | 60.15
ss8 [ 10.06] 59.54
T4 [ s [122] 7752 242% | | I I 1 [ [T 1 I [ I [
T8 | os [sagveraf verw | 19 | | [ | || | [ I T | | [ I
T8A | Gs [o91] 7988 ] 57.9% | | ] | | | | | | | | 35 | 335 | 437 ]19.4(<0.08) |
T9 Gs | 152 [ 9448 | 45.1%
GS [ 274 ] 9326 | 42.8% 36.0 | 292 6.8
GS | 366 | 9235 | 22.7%
NOTES:

GRAIN SIZE ANALYSIS PERFORMED ON MINUS 20mm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), §S: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES) Page 5 of 6



I
JOURNEAUX AS80C. somsronr ano ricco P ____Liosn
DIVISION LAB JOURNEAUX INC TEST RESULTS Date: Septembert 2011
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6
Client : Mine Amaud (Sept-les, Qc) Project : Geotechnical study
ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)
- o -
1S £ i z £
« = o
@ = E & E & s El o E
= E 5 E . £ z g 8¢ 2 o 2 2 @
- —_ z Fe] H = t < J= o g g 4 5 o £
w £ o 8 = S =] E > {Ow o » @ @ g ]
a8 w = | 8 2~ =2 Q c wE o | w ] w = w B z ]
Q 2 x < 3 =] e = = % 25| o 2 o G o a
T & = s u 2E| 2 n n SEl0a|l 2 4 4 2 i = >
] 5 Iy H 3 3 Fr |O® 2 ] < w < a w = g
z I < T 3 3 shJuwfl o | o o | z o o z 2
2 o a ] 2 =13 a [ H- 3 @ o o i o = @ @ o
1Y = oa
No No W Ow Wy Wp lp Cu Pc 2200 [200-75| 75-20 | 20-5 | 5-25 2.5-315 | 0.315-0.08 0.08-0.002 | <0.002
W-1 GS | 213 | 84.27 6.1% 16.1 5.6 55.1 20.5 2.7 (<0.08)
CRt | as [e71] 8029 ] 402% | [ | I 1 | I ] | ] ] ]
P-02 6.71 55.6%
(pointe- 6.86 51.1% | 17
T1 . -
noln) 1 ST 951 57.3% | 17
7.32 53.9% 17
7.62 52.7%
sT2 .77 50.4% 17
7.92 44.9%
8.23 49.8% 18
NOTES:

GRAIN SIZE ANALYSIS PERFORMED ON MINUS 20mm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE {FROM BOREHOLES)

Page 6 of 6



Laboratory Test Results

Grain Size Analysis Reports

R-01

R-03

R-04
R-06

R-22A

R-09
R-10
U-16
U-19
U-26
U-31
T-08
W-01



JOURNEAUX ASSOC aLvors .
e (LY - ANALYSIS Borehole No:
COBULTIG Crrte MneiG, CEOTEC AL GO\ OSIEAL B L DAL ENCMETEIG Elevation (m) :
LJANo:
CSA A23.2-2A
Client:  Mine Arnaud (Sept-iles, Qc)
Project: Geotechnical study
Results
Legend >>> A a ¢ A [ ] ®
Sample No: R-1 R-1 R-3 R-4 R-6 R-22A
Depth (m) : 12 24 24 34 24 12
Elevation (m) : -— -— — — - -—
Moisture content (%) : 26.2 10.6 17.7 9.9 220 16
Sieve (mm) % Passing
80
56
40
28
20 100.0
14 100.0 100.0 96.5
10 97.6 100.0 98.7 93.2
5 94.7 94.6 94.8 88.3 100.0 100.0
25 84.1 90.7 89.7 84.7 99.8 99.6
1.25 74.8 824 79.1 76.6 98.6 97.8
0.630 453 59.8 62.1 60.0 93.2 84.1
0.315 17.8 23.3 289 349 75.6 351
0.160 5.7 21 3.4 54 313 7.3
0.080 1.3 0.4 09 1.0 6.2 5.6
sit Sand Gravel
i :
Clay Fine l Medium l Coarse Fine l Coarse
100
) rai
90 4 y L&
/ 2
80 #/ /
70 |
ko f
a /
850 %
40 J
R il /
30 { { i
T / / I [ i | i
20 | {
/S | |
U i %
| {
0 ! I
0.001 0.01 0.1 1 10 100
Grain size (mm)
Signature :
Sampled by : N.Journeaux Date : - Analyzed by : AMills Date : -

Gra-L-11-1411




JOURNEAUX ASSOC aLvors .
s e - ANALYSIS Borehole No:
CONSULTANT EN GENIE CIVL. MINIER. GROTECHNIGUE, GEOLOGIQUE & HYORGLOGIGUE Elevation (m) :
CONSULTING CiviL. MINING, GEOTECHNICAL. GEOLOGICAL & HYDROLOGICAL ENGINEERING
LJANo:
CSA A23.2-2A
Client:  Mine Arnaud (Sept-iles, Qc)
Project: Geotechnical study
Resuits
Legend >>> A 5] ¢ A [ ] ¢
Sample No: R-9/SS1 R-10/SS1 R-10/SS2 R-10/SS3
Depth (m) : 1.8 1.8 34 49 — —
Elevation (m) : -— — — — -— -
Moisture content (%) : 18.5 38 236 20.6 -— -—
Sieve (mm) % Passing
80
56
40
28
20 100.0
14 98.2 100.0
10 96.5 99.0 100.0
5 94.1 100.0 98.5 99.8
25 92.8 99.8 98.1 99.2
1.25 894 98.0 96.8 96.6
0.630 774 85.7 91.1 849
0.315 38.1 46.4 47.8 30.8
0.160 8.0 7.9 5.8 5.7
0.080 3.0 1.4 1.8 3.1
sit Sand Gravel
Clay I Fine | Medium [ coarse Fine | Coarse
100 i 1 &
e ndil
90 ]
vl
80 /
70
250 i
B
A 50
Q-40 !
S 14 | |
30 / ,
% .
T
20 / .,
10
| 0
0 , | il
0.001 0.01 0.1 1 10 100

Grain size (mm)

Signature :

Sampled by : J.Breton Date : —-

Analyzed by :

AMills

Date : —-

Gra-L-11-1411



GRAIN SIZE Project No: L-10-1411
JO“RNEAUX moc- ANALYSIS

DRISION LAB JOURNEAUX INC. Borehole No:
CONSULTANT EN GENIE CIVIL, MINIKR. GEOTECHNIQUE, GEOLOGIQUE & HYDROLOGIQUE. Elevation (m) g
CONSULTING CIVIL. MINING. GEOTECHNICAL GEOLOGICAL & HYDROLOGICAL ENGINECRING
LJANo:
CSA A23.2-2A
Client:  Mine Arnaud (Sept-les, Qc)
Project: Geotechnical study
Results
Legend >>> A 1] ¢ A [ ] L
Sample No: U-16 U-19 U-26/ST4 uU-31 T-8 W-1
Depth (m) : 0.6 1.1 5.6 2.4 0.9 21
Elevation (m) : - - - - - —
Moisture content (%) : 14.2 28.8 16.5 27.2 57.9 6.1
Sieve (mm) % Passing
80
56
40 100.0
28 100.0 96.7
20 75.2 93.3 100.0 100.0
14 71.2 92.8 90.6 91.1
10 61.5 100.0 91.6 77.9 90.6
5 428 98.5 87.7 458 100.0 83.9
25 320 93.7 84.3 28.1 96.5 78.3
1.25 21.9 77.0 79.0 15.6 88.6 67.7
0.630 15.7 616 70.4 10.4 772 46.4
0.315 10.8 48.7 59.6 7.3 63.1 23.2
0.160 5.2 36.0 47.7 46 409 7.0
0.080 21 18.0 37.3 25 194 27
sit Sand Gravel
Clay I Fine | Medium | Coarse Fine | coarse
100 B p g
%0 // -dle /
=
80 W .ad 71
HA
" el
raliir s /
250 '7{"
] /
nN50 y/A y 1
© y
S0 7 ’
+
N y / | '
30 ) |
a= 1011|778 |
20 ‘ '
l/ L~ g '! ;
. f‘é‘ﬁ sui
0 | ,
0.001 0.01 0.1 1 10 100
Grain size (mm)
Signature :
Sampled by : N.Journeaux Date: —- Analyzed by : A.Mills Date : -

Gra-L-11-1411




Laboratory Test Results

Consolidation Test Reports

R-09
R-10
R-15
U-03
U-06
U-10
U-26
T-03A



Joumnux AS”CI ONE DIMENSIONAL Client: Mine Arnaud (Sept-lles, Qc)
DIVISION LAB JOURNEAUX {NC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 02/06/2011
Borehole: R-09 Sample: §T4 Driling date:  09/04/11
Test depth: 110m Description: CLAY
Ovo Op
1.600 T
1 !
1.550 1
1 1
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] 1
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1.450 —
1 1
1.400 P
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1.300 p 4
1 ]
~ 1.250 L
O ol
1
g 1.200 — " :
< 1.150 e o
2 1.100 N e S
g " S
1.050 et
1 e
1.000 - L e
! . Rt
0.950 - et '
|
0.900 1 Vo
1 1
0.850 Tt
o— — | 1 !
0.800 — A== ——+
Ly
0.750 S
[ \
0.700 - 1 | Ll
10.00 100.00 1000.00
APPLIED PRESSURE (kPa)
LL: 35 Cu: 49 kPa
Pl: 14
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE Up' . Consolidation pressure 130 kPa
w 48.86 % 3436 % Ow . Vertical effective stress 100 kPa
¥ 18.03 kN/m® 19.87 kN/m?® Op' - Oy’ © Overconsolidation difference 30 kPa
vd 12.11 kN/m? 14.79 kN/m? Cv: Coefficient of consolidation . m¥s
Sr % % Cmv: Coefficient of compressibility kPa "
e 1.187 0.817 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.55
Dia. (cm) 6.350 Height (cm)  1.905 Cr: re-compression 0.12
Sampled by: J.Breton Date: 11-04-09 Analysed by : A.Mills Date: 11-06-01




Joumnux Amcl ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEAUX (NC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 14/06/2011
Borehole: R-10 Sample: ST7 Drilling date:  08/04/11
Test depth: 11.0m Description: CLAY
Cvo’ op’
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] ! '
g 1.100 ! ,
> 1,050 = :
o | NEH !
1.000 —~—a O T e o |
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]
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e— — | | | ! 1
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APPLIED PRESSURE (kPa)
LL: 35 Cu: 31 kPa
PI: 14
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE Op : Preconsolidation stress 160 kPa
w 39.58 % 31.89 % Ovo ® Vertical effective stress 100 kPa
¥ 18.29 kN/m?* 20.09 kN/m® Op - Ovwo  Overconsolidation difference 60 kPa
vd 13.10 kN/m?® 15.23 kN/m* Cv: Coefficient of consolidation . m¥s
Sr % % Cmv: Coefficient of compressibility kPa 1
e 1.022 0.770 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.54
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.06
Sampled by: J.Breton Date: 11-04-08 Analysed by : A.Mills Date: 11-06-13




Joumnux Amcl ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEAUX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HIR 4L.6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 18/06/2011
Borehole: R-15 Sample: ST3 Drilling date:  13/04/11
Test depth: 26m Description: PEAT
Ovo'
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I
2.100 14 N
2.050 H |
1
2.000 14
1 o4 | \
1.950 5 S — <
1.900 1 T—==—%
1.850
1.800 +!
10.00 100.00 1000.00
APPLIED PRESSURE (kPa)
LL: Cu: kPa
PI:
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE Gp - Preconsolidation stress kPa
w 85.23 % 54.56 % Oy .  Vertical effective stress kPa
Y 13.74 kN/m* 16.06 kN/m® Op' - Oyo' . Overconsolidation difference kPa
vd 7.42 kN/m?® 10.39 kN/m? Cv: Coefficient of consolidation . mis
Sr % % Cmv: Coefficient of compressibility kPa '
e 2.570 1.968 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression #DIV/0!
Dia. (cm) 6.350 Height {cm) 1.905 Cr: re-compression #DIV/0I
Sampled by: J.Breton Date: 11-04-13 Analysed by : A.Mills Date: 11-06-17




Jouauﬂux m. ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEAUIX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 TEST Project : Geotechnlcal study
Tel.: (614) 630-4997 Fax.: (614) 630-8937 Date: 25/06/2011
Borehole: U-03 Sample: ST4 Driling date:  09/04/11
Test depth: 41m Description: CLAY
Uvo' cp'
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0.700 ! I
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APPLIED PRESSURE (kPa)
LL: 46 27 kPa
P! 15
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE Up' . Consolidation pressure 95 kPa
w 41.66 % 29.72 % O'vo' . Vertical effective stress 35 kPa
y 16.97 kN/m? 18.32 kN/m? Op' = Oy’ : Overconsolidation difference 60 kPa
vd 11.98 kN/m? 14.13 kN/m* Cv: Coefficient of consolidation . m?s
Sr % % Cmv: Coefficient of compressibility kPa™
e 1.211 0.925 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.54
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.15
Sampled by: J.Breton Date: 11-04-09 Analysed by : A.Mills Date: 11-06-24




Joumﬂux Amcl ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEALIX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC  HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (614) 630-8937 Date: 25/06/2011
Borehole: u-03 Sample: ST5 Driling date:  09/04/11
Test depth: 6.4m Description: CLAY
L] L
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APPLIED PRESSURE (kPa)
LL: 38 Cu: 34 kPa
Pi: 14
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE O'p' . Consolidation pressure 90 kPa
w 43.46 % 30.79 % Ow' . Vertical effective stress 55 kPa
¥ 17.12 kN/m?® 18.52 kN/m?® Op' - Oy’ © Overconsalidation difference 35 kPa
vd 11.93 kN/m?* 14.16 kN/m* Cv: Coefficient of consolidation . m¥s
Sr % % Cmv: Coefficient of compressibility kPa *
e 1.220 0.903 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.58
Dia. (cm) 6.350 Height (cm)  1.905 Cr: re-compression 0.14
Sampled by: J.Breton Date: 11-04-09 Analysed by : A.Mills Date: 11-06-24




JOURNEAUX ASSOC.

ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEALIX (NC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 TEST Project : Geotechnlcal study
Tel.: (614) 630-4997 Fax.: (514) 630-8937 Date: 29/06/2011
Borehole: u-06 Sample: ST3 Driling date:  12/04/11
Test depth: 56m Description: CLAY
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APPLIED PRESSURE (kPa)
LL: 37 Cu: 33 kPa
Pl: 13
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE O'p' . Consolidation pressure 75 kPa
w 57.89 % 42.74 % Oy . Vertical effective stress 50 kPa
Y 16.27 kN/m® 18.22 kN/m® Op' = Oyo' : Overconsolidation difference 25 kPa
vd 10.31 kN/m* 12.76 kN/m* Cv: Coefficient of consolidation m?/s
Sr % % Cmv: Coefficient of compressibility kPa *
e 1.570 1121 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.67
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.17

Sampled by: J.Breton

Date: 11-04-12

Analysed by : A.Mills

Date: 11-06-28




Joumm Amc. ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEALIX (C. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 TEST Project : Geotechnlcal study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 18/06/2011
Borehole: uU-10 Sample: STS Driling date:  09/04/11
Test depth: 41m Description:. CLAY
Cyo' oy’
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APPLIED PRESSURE (kPa)
LL: 51 Cu: 31 kPa
Pl: 21
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE O'p' - Consolidation pressure 100 kPa
w 48.85 % 33.29 % Oy - Vertical effective stress 30 kPa
Y 16.79 kN/m* 22.40 kN/m* cp' - c’vo' - Overconsolidation difference 70 kPa
yd 11.28 kN/m* 16.80 kN/m*® Cv: Coefficient of consolidation . mis
Sr % % Cmv: Coefficient of compressibility kPa *
e 1.348 1.010 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.50
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.14
Sampled by: J.Breton Date: 11-04-09 Analysed by : A.Mills Date: 11-06-17




Joumm m. ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEALIX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L.6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 21/06/2011
Borehole: u26 Sample: 8§T3 Driling date:  09/04/11
Test depth: 4.8 m Description: CLAY
Cyo' Gy
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APPLIED PRESSURE (kPa)
LL: 37 Cu: 20 kPa
PI: 15
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE O'p' - Consolidation pressure 95 kPa
w 50.14 % 37.57 % Oy . Vertical effective stress 45 kPa
y 17.86 kN/m* 19.91 kN/m® Op' - Oy : Overconsolidation difference 50 kPa
vd 11.90 kN/m® 14.47 kN/m* Cv: Coefficient of consolidation . mis
Sr % % Cmv: Coefficient of compressibility kPa
e 1.226 0.908 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.54
Dia. {cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.20

Sampled by: J.Breton Date: 11-04-09 Analysed by : A.Mills Date: 11-06-20




Joummx Assocl ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DMISION LAB JOURNEALIX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 21/06/2011
Borehole: U-26 Sample: ST4 Driling date:  09/04/11
Test depth: 56m Description: CLAY
Ovo'
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APPLIED PRESSURE (kPa)
LL: 47 23 kPa
Pl: 20
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE cp' - Consolidation pressure 95 kPa
w 4891 % 36.20 % Ovo . Vertical effective stress 50 kPa
¥ 16.58 kN/m? 17.86 kN/m® Op' - Oy’ © Overconsolidation difference 45 kPa
vd 11.13 kN/m* 13.11 kN/m* Cv: Coefficient of consolidation . m¥s
Sr % % Cmv: Coefficient of compressibility kPa
e 1.379 1.051 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.64
Dia. (cm) 6.350 Height (cm)  1.905 Cr: re-compression 0.11
Sampled by: J.Breton Date: 11-04-09 Analysed by : A.Mills Date: 11-06-20




Joumﬂux Assocl ONE DIMENSIONAL Client: Mine Arnaud (Sept-lles, Qc)
DIVISICN LAB JOURNEAUX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 09/07/2011
Borehole: T-03A Sample: ST1 Drilling date:  07/04/11
Test depth: 1.2m Description: CL
Oyo'
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APPLIED PRESSURE (kPa)
LL: Cu: kPa
Pl:
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE O'p' . Consolidation pressure kPa
w 21.80 % 19.14 % Oywo . Vertical effective stress 10 kPa
Y 21.52 kN/m® 22.98 kN/m?® Op' - Oy Overconsolidation difference kPa
vd 17.67 kN/m?* 19.29 kN/m?® Cv: Coefficient of consolidation . mifs
Sr % % Cmyv: Coefficient of compressibility kPa *
e 0.499 0.411 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression #DIV/0!
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression #DIV/0I
Sampled by: J.Breton Date: 11-04-07 Analysed by : AMills Date: 11-07-08




Joumnux Amc. ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DVISICN LAB JOURNEAUX INC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC  HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 09/07/2011
Borehole: T-03A Sample: ST4 Drilling date:  07/04/11
Test depth: 49m Description: CLAY
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APPLIED PRESSURE (kPa)
LL: 38 27 kPa
Pl: 19
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE O'p' . Consolidation pressure 70 kPa
w 7413 % 58.11 % Owo . Vertical effective stress 45 kPa
y 15.54 kN/m? 18.17 kN/m® 0Op' - Oyo' : Overconsolidation difference 25 kPa
vd 8.92 kN/m* 11.49 kN/m* Cv: Coefficient of consolidation . m¥s
Sr % % Cmv: Coefficient of compressibility kPa *
e 1.968 1.376 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.89
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.14
Sampled by: J.Breton Date: 11-04-07 Analysed by : AMills Date: 11-07-08




Joumnux mc. ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DAVISION LAB JOURNEAUX C. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC HIR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 05/07/2011
Borehole: T-03A Sample: STS Drilling date:  07/04/11
Test depth: 6.4m Description: CLAY
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APPLIED PRESSURE (kPa)
LL: 40 Cu: 13 kPa
Pl: 14
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE Gp' . Consolidation pressure 90 kPa
w 44.03 % 37.58 % Oyo' . Vertical effective stress 40 kPa
Y 17.44 kKN/m® 19.55 kN/m* Op' - Oy’ : Overconsolidation difference 50 kPa
vd 12.11 kN/m? 14.21 kKN/m? Cv: Coefficient of consolidation . m¥/s
Sr % % Cmv: Coefficient of compressibility kPa*
e 1.187 0.919 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.45
Dia. (cm) 6.350 Height (cm)  1.905 Cr: re-compression 0.13

Sampled by: J.Breton Date: 11-04-07

Analysed by : A.Mills

Date: 11-07-04




Joun“ﬂux Assocl ONE DIMENSIONAL Client: Mine Arnaud (Sept-iles, Qc)
DIVISION LAB JOURNEALIX NC. CONSOLIDATION Project No.: L-10-1411
801 BANCROFT, POINTE-CLAIRE, QC  HOR 4L6 TEST Project : Geotechnical study
Tel.: (514) 630-4997 Fax.: (5614) 630-8937 Date: 05/07/2011
Borehole: T-03A Sample: STé Driling date:  07/04/11
Test depth: 7.9m Description: CLAY
Ovo' op'
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1 1
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! 1
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\\ ! 1
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1
g 1.250 : \\* "
O 1.200 i '
- ] 1
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1 1 \
o
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1.050 o = ! —
: T —e— — _\_\
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0.900 t T
! [
0.850 : t
I
0.800 . 4
1 1
0.750 : !
1
0.700 !
10.00 100.00 1000.00
APPLIED PRESSURE (kPa)
LL: 49 Cu: 15 kPa
Pl: 28
TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES
INITIAL STATE FINAL STATE 0'; - Consolidation pressure 100 kPa
w 52.71 % 43.14 % Oyo . Vertical effective stress 65 kPa
¥ 17.38 kN/m* 19.89 kN/m?® Op' - Owo : Overconsolidation difference 35 kPa
vd 11.38 kN/m* 13.90 kN/m* Cv: Coefficient of consolidation . méfs
Sr % % Cmv: Coefficient of compressibility kPa
e 1.328 1.048 COMPRESSION INDEX
Dr estimated mesured
DIMENSIONS Cc: compression 0.38
Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.26
Sampled by: J.Breton Date: 11-04-07 Analysed by : A.Mills Date: 11-07-04




Laboratory Test Results

Atterberg Limit Reports
R-03 T-03A
R-07 T-09
R-09 U-01
R-10 U-03
R-11 U-05
R-12 U-06
R-13A U-09A
R-13B U-10
R-13E U-14
R-15 U-22
R-16 U-26

T-03



JOUR"EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . g:rpet:c”e No R8|3
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6
ASTM D 4318 Date 15/04/2011
JA No. =
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Results
Not dried: ] Natural moisture content: 17.70 W%
Air dried: 0 Liquid limit: 30.00 W
Oven dried: ] Plastic limit: 19.44 Wp
Plasticity index: lp =W, -Wp = 1056 o
Liquidity index: I, =(W-Wp)/Ip = -0.1653 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.30 4.60 430 - - -
Total mass dry: 4.10 4.40 4.00 - - -
Mass container: 290 3.20 2.80 - - -
Mass of dry soil: 1.20 1.20 1.20 - - -
Moisture content: 16.67 16.67 25.00 - - -
Average: 19.44% Average: 17.70%
Liquid Limit
Number of blows 3 14 21 26 43 - -——-
Total mass wet: 5.90 7.60 8.20 10.50 8.70 - g
Total mass dry: 5.10 6.60 6.90 8.60 7.40 - g
Mass container: 3.00 3.10 2.70 3.10 2.70 - g
Mass of dry soil: 2.10 3.50 4.20 5.50 4.70 - g
Moisture content: 38.10 28.57 30.95 34.55 27.66 - %
70 70
65 o0
60 | CH l/
£ s 501 A
£ Py i
2 40 £30 L MH-OH—
3 2 /
s 35 2 L~
= 30 | A
25 * S 10 __F)L-ML |
ML-OL
20 0 +— A ——
1 10 100 0 10 20 30 40 50 60 70 8 90 100
Number of blows Liqiud limit: W

Sampled by: : NJ

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Afterb-Limits 1411 - R3 8ft.xisEng




JOUR"EA“X moc_ ATTERBERG LIMITS EL?’:,?Q.Z‘LO H?a-; 411
DIVISION LAB JOURNEAUX INC. Depth ) SS5 13-15'
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L 6 ASTM D 431 8 Date 29/04/2011
JA No. -—
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Resuits
Not dried: (W] Natural moisture content: 33.80 W%
Air dried: [ ] Liquid limit: 20.00 WL
Oven dried: (W] Plastic limit: 12204 Wp
Plasticity index: Ip=W_ -Wp= 776 b
Liquidity index: I, =(W-Wp)/lp = 2.77947 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.00 5.30 - - - -
Total mass dry: 4.76 5.06 - - - -
Mass container: 2.80 3.10 - - - -
Mass of dry soil: 1.96 1.96 - - - -
Moisture content: 12.24 12.24 - - - -
Average: 12.24% Average: 33.80%
Liquid Limit
Number of blows 17 15 26 36 - - -
Total mass wet: 7.40 6.59 7.29 8.15 - - g
Total mass dry: 6.57 5.97 6.54 7.31 - - g
Mass container: 2.80 2.90 2.70 3.00 - - g
Mass of dry soil: 3.77 3.07 3.84 4.31 - - g
Moisture content: 22.02 20.20 19.53 19.49 - - %
50 70
45 60 1
g 40 . - '//‘
T % I
.§ %0 240 ?L CL ,// |
2 % .—E 30 ! 1 MH-OH
;: 20 — 22 //‘/
15 10 4— CL-MLy
10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 60 70 80 90 100
Number of blows Liglud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - R7 8S5 13ft-15ft.xIsEng




JOURNEAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. - Boreho'e No Rgl 5
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth $82 1517
ASTM D 4318 Date 06/05/2011
JA No. =
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: d Natural moisture content: 3460 W%
Air dried: L ] Liquid limit: 37.00 W,
Oven dried: [ Plastic limit: 2273 We
Plasticity index: lp =W, -Wp = 1427
Liquidity index: I, =(W-Wgp)/Ip = 0.83185 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.00 4.00 - - - -
Total mass dry: 3.50 3.50 - - - -
Mass container: 1.30 1.30 - - - -
Mass of dry soil: 2.20 2.20 - - - -
Moisture content: 22.73 22.73 - - - -
Average: 22.73% Average: 34.60%
Liquid Limit
Number of blows 24 11 30 - - - ----
Total mass wet: 10.80 12.40 15.60 - - - g
Total mass dry: 8.70 9.60 12.30 - - - g
Mass container: 3.30 3.00 2.80 - - - g
Mass of dry soil: 5.40 6.60 9.50 c - - g
Moisture content: 38.89 42.42 34.74 - S = %
70 70
65
6 60
CH
% 55 '_?50 i '//1
H 50 S840 t{1oc cL
8 = £ —1— -
= — £30 +— e MH-OH
3 = 8 -
2 35 & |
2 ., = 2017 17
25 10 4—CL-MLy
F— ML-OL
el 04— e —
10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 60 70 80 90 100
Number of biows Ligiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - R9 §S2 15ft-17ft.xisEng




JOURNEAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
5 LD St e o Borehole No. R10' .
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L6 Depth S84 20'-22
ASTM D 4318 Date -
JA No. -
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: a Natural moisture content: 36.60 W%
Air dried: [ ] Liquid limit: 37.00 W,
Oven dried: [ Plastic limit: 2292 Wp
Plasticity index: lp=W, -Wp = 14.78 Ip
Liquidity index: I =(W-Wp)/Ip = 0.97293 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.10 4.10 - - - -
Total mass dry: 3.70 3.70 - - - -
Mass container: 1.90 1.90 - - - -
Mass of dry soil: 1.80 1.80 - - - -
Moisture content: 22.22 22.22 - - - -
Average: 22.22% Average: 36.60%
Liquid Limit
Number of biows 28 32 25 15 - - —---
Total mass wet: 11.50 11.90 10.70 13.70 - - g
Total mass dry: 9.50 9.50 8.60 10.70 S - g
Mass container: 4.10 2,90 2.90 3.00 - - g
Mass of dry soil: 5.40 6.60 5.70 7.70 - - g
Moisture content: 37.04 36.36 36.84 38.96 - - %
70 70
65 60
60 CH ]
; 55 2 50 ‘A 1
HEY £ 4w oL cL | /' -
c £ P }
§ “ £ 30 1 MH-OH
2 40 — 8
g =f & 20
3 g
23 10 4 cL-mLy
25 = ML-OL
0 } r
20 0 10 20 30 40 60 70 80 90 100
10 15 20 25 30 40 50 60 80 100 Ligiud fimit: W ,
Numher of hlows
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - R10 SS4 20ft-22ft.xisEng




JOURNEAUX ASSOC ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. - gg;et:c’le No. g}g
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L6
ASTM D 4318 Date 29/06/2011
JA No. =
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 41.70 W%
Air dried: [ ] Liquid fimit: 35.00 WL
Oven dried: ] Plastic limit: 21.32 Wep
Plasticity index: lp=W_-Wp= 1368 Ip
Liquidity index: Iy =(W-Wp)/Ip = 1.48978 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.00 3.90 - - - -
Total mass dry: 270 3.55 - - - -
Mass container: 1.30 1.90 - - - -
Mass of dry soil: 1.40 1.65 - - - -
Moisture content: 21.43 21.21 - - - -
Average: 21.32% Average: 41.70%
Liquid Limit
Number of blows 25 27 35 18 - - ----
Total mass wet: 10.80 9.80 12.60 11.50 - - g
Total mass dry: 8.30 7.60 9.80 8.80 - - g
Mass container: 1.30 1.30 1.40 1.30 - - g
Mass of dry soil: 7.00 6.30 8.40 7.50 - - g
Moisture content: 35.71 34.92 33.33 36.00 - - %
70 017 l
% 60 :
l P
2 60 ; CH /,
Z 55 2%
e w0 2301 ! A MH-OH
2 35 = & ? P
£y — R d
10 4— CL-MLY
25 e
ML-OL
20 0+ St
LY 15 20 25 30 40 5 60 80 100 0 10 20 30 4 5 60 70 8 90 100
Number of blows Ligiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - R10 ST7 35ft-37ft.xIsEng




ATTERBERG LIMITS ProjectNo.  L-10-1411
JOURNEAUX ASSOC. b o, RA1

DIVISION LAB JOURNEAUX INC.

Depth 4
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L6
ASTM D 4318 Date 12/03/2011
JA No. —
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: D Natural moisture content: 50.30 W%
Air dried: [ ] Liquid limit: 5450 W,
Oven dried: [ Plastic limit: 27.17 Wp
Plasticity index: Ip =W, -Wp= 2733 Ip
Liquidity index: Iy =(W-Wp)/lp = 0.84631 I
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.30 4.20 4.20 - - -
Total mass dry: 4.00 4.00 3.90 - - -
Mass container: 3.10 2.90 2.90 - - -
Mass of dry soil: 0.90 1.10 1.00 - - -
Moisture content: 33.33 18.18 30.00 - - -
Average: 2717% Average: 50.30%
Liquid Limit
Number of blows 31 23 16 - - - S
Total mass wet: 4.70 5.60 6.70 - - - g
Total mass dry: 3.50 4.10 4.80 - - - g
Mass container: 1.30 1.30 1.30 - - - g
Mass of dry soail: 2.20 2.80 3.50 - - - g
Moisture content: 54.55 53.57 54.29 - - - %
70 70
65
60 60
CH
§ 55 = .50 /,//
‘g jz §’40 cL cL // ! f i
° o /] f |
e 40 30 MH-OH i
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S 35 o 20 ,4 ! } ]
= 2 A L]
»s 10 4 cL-mLy, 1]
ML-OL — i
20 0 i 2Rt t L { Il It
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Number of blows Ligiud limit: W
Sampled by: : NJ Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - R11 4ft.xIsEng




JOURNEAUX ASSOC ATTERBERG LIMITS Project No. L-10-1411
DT e, - Borehole No. R11
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth $85 12.5'-14.5
ASTM D 4318 Date 28/04/2011
JA No. -
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Resuits
Not dried: [ Natural moisture content: 5260 W%
Air dried: [ ] Liquid limit: 37.00 W,
Oven dried: ] Plastic limit: 2825 Wp
Plasticity index: lp=W, -Wp= 875 b
Liquidity index: I, =(W-Wp)/lp = 2.78285 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.24 453 6.09 - - -
Total mass dry: 4.90 417 5.61 - - -
Mass container:; 3.70 2.90 3.90 - - -
Mass of dry soil: 1.20 1.27 1.71 - - -
Moisture content: 28.33 28.35 28.07 - - -
Average: 28.25% Average: 52.60%
Liquid Limit
Number of blows 8 15 28 - 5 5 -
Total mass wet: 7.35 5.87 6.88 o = - g
Total mass dry: 6.01 5.1 5.81 S - - g
Mass container: 2.90 3.10 2.90 - - - g
Mass of dry soil: 3.11 2.01 2.91 - - - g
Moisture content: 43.09 37.81 36.77 - - 5 %
i Fl I
65 60 .
60 f +—t CH v
£ s SO T ~
E ¥ | [ | |
g j‘; g4 ! CL; - c P
g “© = § 30 : ,; ' P MH-OH
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10 4+ N “n
= = — ML-OL
20 0 1 e} —
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Number of blows Ligiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Afterb-Limits 1411 - R11 SS5 12.5ft-14.5ft.xIsEng




JOURNEAUX ASSOC. ATTERBERG LIMITS EI,?‘:,?;.’:%O L-1 3-111411
DIVISION LAB JOURNEAUX INC. *
801 BANCROFT, POINTE-CLAIRE, QC HSR 4L6 Depth SS6 1517
ASTM D 4318 Date 29/04/2011
JA No. —
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Results
Not dried: i Natural moisture content: 40.70 W%
Air dried: L ] Liquid limit; 3200 W
Oven dried: W] Plastic limit: 21.92 We
Plasticity index: lp =W, -Wp = 10.08 lp
Liquidity index: Iy =(W-Wp)/Ip = 1.86322 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.47 4.18 - - - -
Total mass dry: 4.99 3.77 - - - -
Mass container: 2.80 1.90 - - - -
Mass of dry soil: 219 1.87 - - - -
Moisture content: 21.92 21.93 - - - -
Average: 21.92% Average: 40.70%
Liquid Limit
Number of blows 7 18 25 35 - - -
Total mass wet: 8.50 7.09 9.23 8.07 - - g
Total mass dry: 7.10 6.00 7.76 6.90 - - g
Mass container: 3.30 2.80 3.20 2.90 - - g
Mass of dry soil: 3.80 3.20 4.56 4.00 - - g
Moisture content: 36.84 34.06 32.24 29.25 - - %
70 70
85
2 & N :Z CH ///
z % ¥ cL cL
é 50 § 40 7
g :Z % 30 A MH-OH
g 3 = 5 20 A
2 5 = — —CL-ML ~
10 —
25 = . ML-OL 5
2 9 10 100 0 10- 20 30 40 50 60 70 80 0 100
Number of blows Ligiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - R11 SS6 15ft-17ft.xIsEng




RNEA. lx ss ATTERBERG LIMITS Project No. L-10-1411
JOU A ocl Bg:j:r::ole?\lo. R-12

DIVISION LAB JOURNEAUX INC,

Depth 8
801 BANCROFT, POINTE-CLAIRE, QC HSR 4L6
ASTM D 4318 Date 12/03/2011
JA No. -
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 26.10 W%
Air dried: ] Liquid limit: 28.50 W,
Oven dried: (| Plastic limit: 17.86 We
Plasticity index: lp =W, -Wp= 1064 Ip
Liquidity index: I, =(W-Wp)/Ip = 0.77453 1L
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.00 4.30 4.20 - - -
Total mass dry: 4.70 410 4.00 - - -
Mass container: 3.20 2.80 2.90 - - -
Mass of dry soil: 1.50 1.30 1.10 - - -
Moisture content: 20.00 15.38 18.18 - - -
Average: 17.86% Average: 26.10%
Liquid Limit
Number of blows 52 18 23 - - - -——-
Total mass wet: 6.80 6.40 8.10 - - - g
Total mass dry: 5.70 5.20 6.60 - - - g
Mass container: 1.30 1.30 1.30 - - - g
Mass of dry soil: 4.40 3.90 5.30 - - - g
Moisture content: 25.00 30.77 28.30 - - 5 %
70
. e |
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60 ».
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; 55 _ESO t
HEY Eo T T o111 pad
5 4 - I vl R d
g 40 %30 | t ! t MH-OH
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:: = — 10 LMLy )
E— ML-OL
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Number of blows Liqiud limit: W |
Sampled by: : NJ Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - R12 8ft.xisEng




Joumm moc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . g(::t:me No. S SR2-1235A' 7
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L 6 =
ASTM D 4318 Date 06/05/2011
JA No. -—
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: I Natural moisture content: 44.70 W%
Air dried: [ ] Liquid limit: 51.50 W
Oven dried: [ Plastic limit: 25.00 Wp
Plasticity index: Ip =W, -Wp = 26.50 lp
Liquidity index: Iy =(W-Wp)/lp = 0.7434 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.00 4.80 - - - -
Total mass dry: 3.58 410 - - - -
Mass container: 1.90 1.30 - - - R
Mass of dry soil: 1.68 2.80 - - - -
Moisture content: 25.00 25.00 - - - -
Average: 25.00% Average: 44.70%
Liquid Limit
Number of blows 23 40 1 - - ——-
Total mass wet: 12.50 9.00 12.70 - - g
Total mass dry: 9.20 7.00 9.70 - - g
Mass container: 3.00 2.90 4.10 - - g
Mass of dry soil: 6.20 410 5.60 - - 9
Moisture content: 53.23 48.78 53.57 - - %
70 70
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Number of blows Ligiud iimit: W,
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - R13A SS2 2.5ft-7ft.xIsEng




JOURNEAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
5 e . Borehole No. R-13'A '
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth $837.5-9.5
ASTM D 4318 Date 06/05/2011
JA No. -
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 5260 W%
Air dried: o Liquid limit: 49.00 W,
Oven dried: [ Plastic limit: 31.82 Wp
Plasticity index: lp =W, -Wp = 1718 p
Liquidity index: I =(W-Wp)/lp = 1.20952 b
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.00 5.00 - - - -
Total mass dry: 4.30 4.30 - - - -
Mass container: 210 210 - - - -
Mass of dry soil: 2.20 220 - - - -
Moisture content: 31.82 31.82 - - - -
Average: 31.82% Average: 52.60%
Liquid Limit
Number of blows 24 29 8 - S = e
Total mass wet: 10.20 9.70 13.20 - - - g
Total mass dry: 7.70 7.50 9.70 - - - g
Mass container: 2.80 2.80 2.90 - - - g
Mass of dry soil: 4.90 4.70 6.80 - - - g
Moisture content: 51.02 46.81 51.47 - - - %
70 70 T T
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60 60 '
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Ligiud limit: W

Number of blows

Sampled by: : JB Analysed by: : AM

Verified by: : NJ

Date : Date :

Date :

Afterb-Limits 1411 - R13A §83 7.5#-9.5ft xIsEng




ATTERBERG LIMITS ProjectNo.  L-10-1411
JOURNEAUX ASSOC. e e, Ress

LAB JOURNEAUX INC.

8815-7
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 A STM D 4 3 1 8 gzgh 06/305/52 011
JA No. -
Client : Mine Amaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: d Natural moisture content: 50.80 W%
Air dried: L] Liquid limit: 45.00 WL
Oven dried: [ Plastic limit: 27.78 Wp
Plasticity index: Ip=W_-Wp= 1722 b
Liquidity index: Iy =(W-Wp)/lp = 1.85935 I
Plastic Limit Natural Molsture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.60 3.60 - - - -
Total mass dry: 3.10 3.10 - - - -
Mass container: 1.30 1.30 - - - -
Mass of dry soil: 1.80 1.80 - - - -
Moisture content: 27.78 27.78 - - - -
Average: 27.78% Average: 59.80%
Liguid Limit
Number of blows 6 10 18 23 35 - ----
Total mass wet: 14.90 11.30 10.40 11.70 12.30 - g
Total mass dry: 10.60 8.50 8.00 9.00 9.50 - g
Mass container: 3.20 3.00 2.90 3.00 2.90 - g
Mass of dry soil: 7.40 5.50 5.10 6.00 6.60 - g
Moisture content: 58.11 50.91 47.06 45.00 42.42 - %
70 70
65
. 80 60 - -
2 55 . 50 Lt
% jz ————— §4o e cL v .
§ 40 = = ; 30 i < ~ ML-)H
i S
25 10 4—ctmed_|
20 = A4 moL
10 15 20 25 3 4 50 60 80 100 0 10 20 30 40 50 6 70 8 9 100
Number of biows Ligiud limit: W |
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - R13B 8S1 5ft-7ft.xIsEng




JOUR"EA“X Assoc- ATTERBERG LIMITS gg?f:;lg?\lo L-;(_);;éﬂ
DIIONLAS JoTEAX . Depth " 8125945
801 BANCROFT, POINTE-CLAIRE, QC HSR 4L 6 ASTM D 431 8 Date 06/05/201 1
JA No. =
Client : Mine Amaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: [ Natural moisture content: 37.10 W%
Air dried: ] Liquid limit: 4950 W,
Oven dried: (] Plastic limit: 4138 Wp
Plasticity index: lIp =W, -Wp= 812 Ip
Liquidity index: I, =(W-Wp)/Ilp = -0.5275 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.30 2.90 2.90 - - -
Total mass dry: 257 2.50 2.50 - - -
Mass container: 1.30 1.30 1.30 - - -
Mass of dry soil: 1.27 1.20 1.20 - - -
Moisture content: 57.48 33.33 33.33 - - -
Average: 41.38% Average: 37.10%
Liquid Limit
Number of blows 39 23 20 - 5 -
Total mass wet: 7.60 9.40 9.40 - - g
Total mass dry: 5.60 6.70 6.80 - - g
Mass container: 1.30 1.30 1.30 - - g
Mass of dry soil: 4.30 5.40 5.50 - - g
Moisture content: 46.51 50.00 47.27 - - %
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Number of blows Liqiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - R13E S8S1 2.5ft-4.5ft.xIsEng




ATTERBERG LIMITS Project No. L-10-1411
JOURNEAUX ASSOC. ioiec O

IVISION LAB JOURNEAUX INC.

Depth 8§82 5'-7
801 BANCROFT, POINTE-CLAIRE, QC HOSR 4L.6
ASTM D 4318 Date 06/05/2011
JA No. -
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 2990 W%
Air dried: L] Liquid limit: 36.00 W,
Oven dried: ] Plastic limit: 23.62 Wp
Plasticity index: Ilp =W, -Wp = 1238 lp
Liquidity index: I =(W-Wp)/Ip = 0.50725 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.00 4.30 - - - -
Total mass dry: 3.60 3.84 - - - -
Mass container: 1.90 1.90 - - - -
Mass of dry soil: 1.70 1.94 - - - -
Moisture content: 23.53 23.7 - - - -
Average: 23.62% Average: 29.90%
Liquid Limit
Number of blows 9 21 26 39 - 5 N
Total mass wet: 9.60 9.30 8.90 9.50 - - g
Total mass dry: 7.30 7.20 6.90 7.40 - - g
Mass container: 1.50 1.40 1.40 1.30 5 - g
Mass of dry soil: 5.80 5.80 5.50 6.10 - - g
Moisture content: 39.66 36.21 36.36 34.43 - - %
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Number of blows Ligiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - R13E §52 5ft-7ft.xIsEng




JOURNEAUX ASSOC. ATTERBERG LIMITS g:)?']:r?(talr:?\lo L-1 '2-115411
o LA oo e, Depth ~ $S22-4'
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L 6 ASTM D 431 8 Date 28/03/2011
JA No. =
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: ] Natural moisture content: 35.70 W%
Air dried: [ ] Liquid limit: 5200 W_
Oven dried: o Plastic limit: 3096 Wp
Plasticity index: lp =W, -Wp= 21.04 lp
Liquidity index: Ip=(W-Wp)/lp = 0.22526 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.51 4.76 5.33 - - -
Total mass dry: 4.94 4.32 4.69 - - -
Mass container: 3.10 2.90 2.62 - - -
Mass of dry soil: 1.84 1.42 2.07 - - -
Moisture content: 30.98 30.99 30.92 - - -
Average: 30.96% Average: 35.70%
Liquid Limit
Number of blows 11 26 36 - - - -——-
Total mass wet: 10.76 8.52 14.10 - - - g
Total mass dry: 7.59 6.23 10.56 - - - g
Mass container: 1.90 2.00 3.10 - - - g
Mass of dry soil: 5.69 4.23 7.46 - - - g
Moisture content: 55.71 54.14 47.45 - S 5 %
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Number of blows Ligiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - R15 SS2 2ft-4ft.xisEng




JO“R"EA“X Assoc. ATTERBERG LIMITS gg:fhc(tjlr:?\lo L-1g-116411
DIVISION LAB JOURNEAUX INC. ’
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth S84 1012
ASTM D 4318 Date 02/04/2011
JA No. —
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: '} Natural moisture content: 60.60 W%
Air dried: [ ] Liquid limit: 49.00 WL
Oven dried: | Piastic limit: 26.68 Wp
Plasticity index: lp =W, -Wp = 2232 Ip
Liquidity index: Iy =(W-Wp)/lp = 1.51983 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.00 4.70 494 - - -
Total mass dry: 4.60 4.32 4.49 - - -
Mass container: 3.10 2.90 2.80 - - -
Mass of dry soil: 1.50 1.42 1.69 - - -
Moisture content: 26.67 26.76 26.63 - - -
Average: 26.68% Average: 60.60%
Liquid Limit
Number of blows 13 17 26 43 - - -
Total mass wet: 11.90 12.50 14.80 13.70 - - g
Total mass dry: 8.80 9.20 11.00 10.20 - - g
Mass container: 3.20 2.90 2.90 2.70 - - g
Mass of dry soil: 5.60 6.30 8.10 7.50 - - g
Moisture content: 55.36 52.38 46.91 46.67 - - %
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Number of blows

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - R16 SS4 10ft-12ft xisEng




JOURNEAUX ASSOC. ATTERBERG LIMITS g;?fhcctn’:?\m L-12-_;411
801 BANCROF:M;':NI:;:U(;‘:::: céc HOR 4L6 Depth ' 10°
' ' ASTM D 4318 Date 12/03/2011
JA No. =
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Results
Not dried: I:l Natural moisture content: 51.00 W%
Air dried: [ ] Liquid limit: 42.00 W,
Oven dried: ] Plastic limit: 1952 Wp
Plasticity index: lp =W, -Wp = 2248 Ip
Liquidity index: Iy =(W-Wp)/lp = 1.40039 I
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.40 4.40 4.30 - - -
Total mass dry: 410 4.20 4.10 - - -
Mass container: 2.90 3.10 2.80 - - -
Mass of dry soil: 1.20 1.10 1.30 - - -
Moisture content: 25.00 18.18 15.38 - - -
Average: 19.52% Average: 51.00%
Liquid Limit
Number of blows 8 19 27 40 - - .-
Total mass wet: 12.00 11.20 11.50 9.30 - - g
Total mass dry: 8.90 8.90 9.00 7.20 - - g
Mass container: 2.90 3.70 2.90 2.00 - - g
Mass of dry soil: 6.00 5.20 6.10 5.20 - - g
Moisture content: 51.67 4423 40.98 40.38 - - %
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Number of blows Liqiud limit: W

Sampled by: : NJ

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - T3 10ft.xIsEng




JOUR"EA“X Assoc- ATTERBERG LIMITS EL?E:;IE%O L-1 1(_)?;_1A411
DIVISION LAB JOURNEAUX INC. )
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth $83 12.5-14.5'
ASTM D 4318 Date 06/05/2011
JA No. =
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: '} Natural moisture content: 7280 W%
Air dried: ) Liquid limit: 61.00 W,_
Oven dried: [ ] Plastic limit: 36.36 Wp
Plasticity index: lp =W, -Wp = 2464 lp
Liquidity index: Iy =(W-Wp)/lp = 1.47897 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.10 2.80 2.80 - - -
Total mass dry: 2.62 2.40 240 - - -
Mass container: 1.30 1.30 1.30 - - -
Mass of dry soik: 1.32 1.10 1.10 - - -
Moisture content: 36.36 36.36 36.36 - - -
Average: 36.36% Average: 72.80%
Liquid Limit
Number of blows 15 18 25 32 - “-e-
Total mass wet: 9.80 9.70 8.70 7.00 - g
Total mass dry: 7.20 7.10 5.90 4.80 - g
Mass container: 3.80 3.10 1.30 1.30 - g
Mass of dry soil: 3.40 4.00 4.60 3.50 - g
Moisture content: 76.47 65.00 60.87 62.86 - %
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Number of blows

Liqiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - T3A SS3 12.5ft-14.5ft.xIsEng




JOURNEAUX Assoc. ATTERBERG LIMITS g(r)?:hcélz?\‘o L-1 %1:11
DIVISION LAB JOURNEAUX ING. *
801 BANCROFT, POINTE-CLAIRE, QC HSR 416 Depth ST4 1517
ASTM D 4318 Date 07/07/2011
JA No. =
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: I:] Natural moisture content: 71.10 W%
Air dried: [ ] Liquid limit; 57.00 W,
Oven dried: ] Plastic limit: 38.05 Wp
Plasticity index: lp =W, -Wp= 18.95 Ip
Liquidity index: I, =(W-Wp)/Ilp = 1.74395 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.50 4.00 4.00 - - -
Total mass dry: 410 3.60 3.70 - - -
Mass container: 3.00 2.70 2.80 - - -
Mass of dry soil: 1.10 0.90 0.90 - - -
Moisture content: 36.36 44.44 33.33 - - -
Average: 38.05% Average: 71.10%
Liquid Limit
Number of blows 6 27 33 - - - -
Total mass wet: 9.90 10.30 13.90 - - - g
Total mass dry: 7.00 7.60 10.00 - - - g
Mass container: 2.80 2.80 2.80 - - - g
Mass of dry soil: 4.20 4.80 7.20 - - - g
Moisture content: 69.05 56.25 54.17 - 5 5 %
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Number of blows Ligiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - T3A ST4 15fT-17ft.xIsEng




ATTERBERG LIMITS ProjectNo.  L-10-1411
JOURNEAUX ASSOC. Project No. ~ L10-4¢

DIVISION LAB JOURNEAUX INC. Depth ST5
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6
ASTM D 4318 Date 30/06/2011
JA No. -
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: L Natural moisture content: 41.70 W%
Air dried: [ ] Liquid limit: 40.00 W.
Oven dried: [ Plastic limit: 26.25 Wp
Plasticity index: Ip =W, -Wp = 1375 Ip
Liquidity index: Iy =(W-Wp)/lp = 1.12364 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.40 3.10 - - - -
Total mass dry: 2.80 2.90 - - - -
Mass container: 1.30 1.30 - - - -
Mass of dry soil: 1.50 1.60 - - - -
Moisture content: 40.00 12.50 - - - -
Average: 26.25% Average: 41.70%
Liquid Limit
Number of blows 14 17 22 25 28 32 -
Total mass wet: 7.90 7.50 7.60 11.10 8.00 8.70 g
Total mass dry: 5.90 5.70 5.80 8.80 6.10 7.10 g
Mass container: 1.30 1.40 1.40 3.00 1.30 2.90 g
Mass of dry soil: 4.60 4.30 4.40 5.80 4.80 4.20 g
Moisture content: 43.48 41.86 40.91 39.66 39.58 38.10 %
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o~ Number of blows Liqiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - T3A ST5 20ft-22ft xIsEng




JOURNEA“X Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . Borehole No. T3/3: .
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L6 Depth ST6 25'-27
ASTM D 4318 Date 07/07/2011
JA No. —
Client : Mine Arnaud (Sept-fles, Qc)
Project : Geotechnical study
Method Results
Not dried: d Natural moisture content; 51.70 W%
Air dried: [ ] Liquid limit: 49.00 W_
Oven dried: ] Plastic limit: 20.74 Wep
Plasticity index: lp =W, -Wp = 2826 lp
Liquidity index: I =(W-Wp)/Ip = 1.09554 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.50 6.40 5.20 - - -
Total mass dry: 5.20 6.00 5.10 - - -
Mass container: 4,20 420 410 - - -
Mass of dry sail: 1.00 1.80 1.00 - - -
Moisture content: 30.00 22.22 10.00 - - -
Average: 20.74% Average: 51.70%
Liquid Limit
Number of blows 6 16 24 37 - - ----
Total mass wet: 8.20 5.30 5.50 6.40 S - g
Total mass dry: 6.70 4.40 4.60 5.40 - - g
Mass container: 4.50 2.90 2.90 3.00 - - g
Mass of dry soil: 2.20 1.50 1.70 2.40 - - g
Moisture content: 68.18 60.00 52.94 41.67 - - %
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Liqiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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Date :
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Atterb-Limits 1411 - T3A ST6 25ft-27ft.xIsEng




JOURNEAUX moc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . gg;_)et:me No. Tg-'g
801 BANCROFT, POINTE-CLAIRE, QC HO9R 4L 6
ASTM D 4318 Date 12/03/2011
JA No. -—
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 4280 W%
Air dried: [ | Liquid limit: 36.00 W,
Oven dried: [ Plastic limit: 2017 We
Plasticity index: lp =W, -Wp = 683 Ip
Liquidity index: I =(W-Wp)/lp = 1.99512 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.40 4.30 4.10 - - -
Total mass dry: 410 4.00 3.90 - - -
Mass container: 3.10 3.20 290 - - -
Mass of dry soil: 1.00 0.80 1.00 - - -
Moisture content: 30.00 37.50 20.00 - - -
Average: 29.17% Average: 42.80%
Liquid Limit
Number of blows 11 19 23 32 - - R—
Total mass wet: 9.70 10.10 11.60 12.20 - - g
Total mass dry: 7.20 8.30 9.30 9.90 - - g
Mass container: 1.30 3.70 7.20 3.00 - - g
Mass of dry soil: 5.90 4.60 210 6.90 - - g
Moisture content: 42.37 39.13 109.52 33.33 - - %
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Number of blows Liqiud Hmit: W |

Sampled by: : NJ

Analysed by: : AM

Verified by: : NJ
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Date :

Date :
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T9 oft.xIsEng




JOUR“EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . g(e):::me No. l1)-21
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6
ASTM D 4318 Date 12/03/2011
JA No. -—
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: ] Natural moisture content: 63.50 W%
Air dried: [ ] Liquid limit: 5450 W_
Oven dried: W] Plastic limit: 3333 Wep
Plasticity index: lp =W, -Wp = 2117 b
Liquidity index: I, =(W-Wp)/lp = 1.4252 I
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.10 4.60 4.00 - - -
Total mass dry: 3.80 4.20 3.80 - - -
Mass container: 2.90 3.30 2.90 - - -
Mass of dry soil: 0.90 0.90 0.90 - - -
Moisture content: 33.33 44.44 22.22 - - -
Average: 33.33% Average: 63.50%
Liquid Limit
Number of blows 20 27 26 10 - - SEET
Total mass wet: 13.10 15.00 13.90 10.50 - - g
Total mass dry: 9.60 10.80 10.10 7.70 - - g
Mass container: 7.70 3.00 3.00 2.80 - - g
Mass of dry soil: 1.80 7.80 7.10 4.90 - - g
Moisture content: 184.21 53.85 53.52 57.14 - S %
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Number of blows Liqiud limit: W
Sampled by: : NJ Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - U1 12ft. xisEng




Jou“ﬂux Assoc. ATTERBERG LIMITS E:::jeel'%lg?\io L-1(:J—;411
DIVISION LAB JOURNEAUX INC. Depth ) SS3 5.7'
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 ASTM D 431 8 Date 04/05/201 1
JA No. -—
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: I Natural moisture content: 56.70 W%
Air dried: L] Liquid limit: 61.00 W_
Oven dried: [ Plastic limit: 27.71 Wep
Plasticity index: lp =W, -Wp = 3329 lp
Liquidity index: I, =(W-W5p)/lp = 0.87085 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.69 3.10 2.70 - - -
Total mass dry: 3.30 2.70 2.40 - - -
Mass container: 1.87 1.30 1.30 - - -
Mass of dry soil: 1.43 1.40 1.10 - - -
Moisture content: 27.27 28.57 27.27 - - -
Average: 27.71% Average: 56.70%
Liquid Limit
Number of blows 17 26 42 - - - ----
Total mass wet: 9.40 14.80 14.50 - - - g
Total mass dry: 6.50 10.50 9.90 - - - g
Mass container: 2.00 3.20 1.90 - - - g
Mass of dry soil: 4.50 7.30 8.00 - - - g
Moisture content: 64.44 58.90 57.50 - - - %
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Number of blows Liglud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - U3 S83 5ft-7ft.xIsEng




JOURNEAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . gzrpet:’:o'e No. ST4 152: 14 51
801 BANCROFT, POINTE-CLAIRE, QC HOR 416 Db
ASTM D 4318 Date 30/06/2011
JA No. -—
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Results
Not dried: D Natural moisture content: 55.00 W%
Air dried: ] Liquid limit: 46.00 W,
Oven dried: [ Plastic limit: 3089 We
Plasticity index: lp =W, -Wp = 1511 lp
Liquidity index: I, =(W-Wzp)/Ilp = 1.59568 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.70 4.00 5.50 - - -
Total mass dry: 4.30 3.80 5.10 - - -
Mass container: 3.10 3.10 3.80 - - -
Mass of dry soil: 1.20 0.70 1.30 - - -
Moisture content: 33.33 28.57 30.77 - - -
Average: 30.89% Average: 55.00%
Liquid Limit
Number of blows 6 16 26 30 - - -
Total mass wet: 11.90 9.40 8.70 6.80 - - g
Total mass dry: 9.10 7.30 6.90 5.60 S - g
Mass container: 4.10 3.00 2.90 2.90 - - g
Mass of dry soil: 5.00 4.30 4.00 2.70 - - g
Moisture content: 56.00 48.84 45.00 44.44 - - %
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Number of blows Ligiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :
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Date :

Atterb-Limits 1411 - U3 ST4 12.5ft-14.5ft xisEng




JO“RNEAUX moc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . ggrpetROIe NO. ST5 gg' 22'
801 BANCROFT, POINTE-CLAIRE, QC HSR 4L6 -
ASTM D 4318 Date 29/06/2011
JA No. -
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Results
Not dried: [ Natural moisture content: 53.60 W%
Air dried: [ ] Liquid limit: 3750 W_
Oven dried: | Plastic limit: 2323 We
Plasticity index: lp =W, -Wp= 1427 lp
Liquidity index: Iy =(W-Wp)/lp = 2.12799 b
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.20 3.00 - - - -
Total mass dry: 284 2.70 - - - -
Mass container: 1.30 1.40 - - - -
Mass of dry soil: 1.54 1.30 - - - -
Moisture content: 23.38 23.08 - - - -
Average: 23.23% Average: 53.60%
Liquid Limit
Number of blows 3 7 23 33 - - -
Total mass wet: 7.60 6.50 9.40 9.20 - - g
Total mass dry: 5.50 5.00 7.20 7.10 - - g
Mass container: 1.40 1.30 1.40 1.30 - - g
Mass of dry soil: 4.10 3.70 5.80 5.80 - - g
Moisture content: 51.22 40.54 37.93 36.21 - - %
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Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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Afterb-Limits 1411 - U3 ST 20ft-22ft.xIsEng




JOURNEA“X Assoc. ATTERBERG LIMITS gg?eet?ctﬂ:?\lo L-1(L)J-1rJ 411
DIVISION LAB JOURNEAUX INC. Depth - 12'
801 BANCROFT, POINTE-CLAIRE, QC HSR 4L6 ASTM D 4318 . TR
JA No. -
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: l:l Natural moisture content: 45.10 W%
Air dried: ] Liquid limit: 45.00 W,
Oven dried: ] Plastic limit: 2225 We
Plasticity index: lp =W, -Wp = 2275 Ip
Liquidity index: I, =(W-W5p)/Ip = 1.0044 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.60 5.30 - - - -
Total mass dry: 4.30 5.00 - - - -
Mass container: 2.90 3.70 - - - -
Mass of dry sail: 1.40 1.30 - - - -
Moisture content: 21.43 23.08 - - - -
Average: 22.25% Average: 45.10%
Liquid Limit
Number of blows 17 26 35 - - - -
Total mass wet: 10.80 9.00 8.60 S - - g
Total mass dry: 7.80 7.30 7.00 - - - g
Mass container: 3.00 2.90 3.10 - - - g
Mass of dry soil: 4.80 4.40 3.90 S - - g
Moisture content: 62.50 38.64 41.03 - - 5 %
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Sampled by: : NJ

Analysed by: : AM

Verified by: : NJ

Date :
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Atterb-Limits 1411 - U5 12ft.xIsEng




JOUR"EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DiVISION LAB JOURNEAUX INC. - gg;et::o'e NO. 33365' 7'
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L 6 -
ASTM D 4318 Date 04/05/2011
JA No. -
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: i Natural moisture content: 65.00 W%
Air dried: 0 Liquid timit: 56.00 W.
Oven dried: [ Plastic limit: 3582 Wp
Plasticity index: Ip =W, -Wp = 20.18 e
Liquidity index: Iy =(W-Wp)/lp = 1.44608 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.60 5.90 5.30 - - -
Total mass dry: 3.00 5.30 4.67 - - -
Mass container: 1.30 3.66 290 - - -
Mass of dry soil: 1.70 1.64 1.77 - - -
Moisture content: 35.29 36.59 35.59 - - -
Average: 35.82% Average: 65.00%
Liquid Limit
Number of blows 10 27 38 - - - ----
Total mass wet: 13.30 13.80 14.00 S - - g
Total mass dry: 9.20 9.90 10.20 - - - g
Mass container: 2.90 3.10 2.80 - - - g
Mass of dry soil: 6.30 6.80 7.40 - - - g
Moisture content: 65.08 57.35 51.35 - S 5 %
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Number of blows Liqiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Afterb-Limits 1411 - U6 SS2 5ft-7ft.xisEng




JOUR“EAUX Assocl. ATTERBERG LIMITS Eg:fr?; lg?\io L-1(G; 411
DIVISION LAB JOURNEAUX INC. )
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth $54 22.5'-24.5'
ASTM D 4318 Date 04/05/2011
JA No. =
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 48.00 W%
Air dried: [ ] Liquid limit: 29.00 W,
Oven dried: | Plastic limit: 2206 Wp
Plasticity index: lp =W, -Wp = 694 e
Liquidity index: I, =(W-Wp)/lp = 3.73819 b
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.50 6.18 5.60 - - -
Total mass dry: 5.00 5.61 5.10 - - -
Mass container: 2.80 3.10 2.70 - - -
Mass of dry soil: 2.20 2.51 2.41 - - -
Moisture content: 2273 22.71 20.75 - - -
Average: 22.06% Average: 48.00%
Liquid Limit
Number of blows 3 13 17 28 47 - ———-
Total mass wet: 16.10 14.30 13.40 14.30 16.70 - g
Total mass dry: 12.10 11.50 10.90 11.80 14.00 - g
Mass container: 290 3.10 2.80 2.90 3.90 - g
Mass of dry soil: 9.20 8.40 8.10 8.90 10.10 - g
Moisture content: 43.48 33.33 30.86 28.09 26.73 - %
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Number of blows Liqiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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Atterb-Limits 1411 - U6 SS4 22.5ft-24.5ft.xIsEng




JO“R"EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . Borehole No. U6 .
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth ST317.5,-19.5
ASTM D 4318 Date 29/06/2011
JA No. =
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: D Natural moisture content: 55.80 W%
Air dried: [ ] Liquid limit: 37.00 W,
Oven dried: [ Plastic limit: 2426 Wep
Plasticity index: lp =W, -Wp = 12.74 Ip
Liquidity index: Iy =(W-W5zs)/lp = 247621 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.50 3.80 - - - -
Total mass dry: 3.10 3.30 - - - -
Mass container: 1.40 1.30 - - - -
Mass of dry soil: 1.70 2.00 - - - -
Moisture content: 23.53 25.00 - - - -
Average: 24.26% Average: 55.80%
Liquid Limit
Number of blows 5 9 22 27 - - -—--
Total mass wet: 7.90 7.90 6.00 11.60 - - g
Total mass dry: 5.90 6.20 4.70 8.90 - - g
Mass container: 1.30 1.90 1.30 1.30 - - g
Mass of dry soil: 4.60 4.30 3.40 7.60 s S g
Moisture content: 43.48 39.53 38.24 35.53 - - %
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Sampled by: : JB Analysed by: : AM

Verified by: : NJ
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Afterb-Limits 1411 - U6 ST3 17.5ft-19.5ft.xIsEng




JOUR"EA“X Assoc ATTERBERG LIMITS Project No. L-10-1411
p N A e L Borehole No. U-9§ '
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth 8§82 57
ASTM D 4318 Date 04/05/2011
JA No. =
Client : Mine Arnaud (Sept-fles, Qc)
Project : Geotechnical study
Method Resuits
Not dried: | Natural moisture content: 56.80 W%
Air dried: [ ] Liquid limit: 4950 W_
Oven dried: (| Plastic limit: 3583 Wp
Plasticity index: lp =W, -Wp= 1367 lp
Liquidity index: I =(W-Wp)/lp = 1.53418 b
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.90 5.00 5.00 - - -
Total mass dry: 4.44 4.60 4.30 - - -
Mass container: 2.83 3.20 2.91 - - -
Mass of dry soil: 1.61 1.40 1.39 - - -
Moisture content: 28.57 28.57 50.36 - - -
Average: 35.83% Average: 56.80%
Liquid Limit
Number of blows 17 22 27 42 - S -
Total mass wet: 12.30 13.60 15.90 14.10 - - g
Total mass dry: 9.00 10.00 11.70 10.60 - - g
Mass container: 2.80 2.90 2.90 3.10 - - g
Mass of dry soil: 6.20 7.10 8.80 7.50 S - g
Moisture content: 53.23 50.70 47.73 46.67 - - %
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Number of blows Liqiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
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Jou“uux moc ATTERBERG LIMITS Project No. L-10-1411
. ey - Borehole No. U-QA .
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth $837.5-9.5
ASTM D 4318 Date 05/05/2011
JA No. ---
Client : Mine Amaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: [ Natural moisture content: 50.50 W%
Air dried: [ ] Liquid limit: 38.00 W,
Oven dried: O Plastic limit: 2055 Wp
Plasticity index: lp =W, -Wp = 17.45 b
Liquidity index: I, =(W-Wp)/Ip = 1.7162 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.30 2.90 0.00 - - -
Total mass dry: 3.00 2.63 0.00 - - -
Mass container: 1.50 1.35 0.00 - - -
Mass of dry soil: 1.50 1.28 0.00 - - -
Moisture content: 20.00 21.09 0.00 - - -
Average: 20.55% Average: 50.50%
Liquid Limit
Number of blows 10 17 26 45 - - R
Total mass wet: 16.80 14.10 13.60 14.10 - - g
Total mass dry: 12.80 10.90 10.70 11.20 - - g
Mass container: 3.70 3.00 2.90 3.00 - - g
Mass of dry soil: 9.10 7.90 7.80 8.20 - - g
Moisture content: 43.96 40.51 37.18 35.37 - - %
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Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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Atterb-Limits 1411 - U9A SS3 7.5ft-0.5ft.xIsEng




JOURNEAUX ASSOGC. |ATTEREERGLIMITS | puectne, - L1601
DIVISION LAB JOURNEAUX INC. )
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth S84 10-12'
ASTM D 4318 Date 05/05/2011
JA No. -—
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: d Natural moisture content: 80.40 W%
Air dried: & Liquid limit: 4950 W,
Oven dried: [N | Plastic limit: 2029 Wp
Plasticity index: lp =W, -Wp= 2021
Liquidity index: I =(W-Wp)/lp = 2.52932 b
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.40 3.55 3.70 - - -
Total mass dry: 2.90 3.10 3.10 - - -
Mass container: 1.20 1.31 1.30 - - -
Mass of dry soil: 1.70 1.79 1.80 - - -
Moisture content: 29.41 25.14 33.33 - - -
Average: 29.29% Average: 80.40%
Liquid Limit
Number of blows 14 27 38 - - - ----
Total mass wet: 11.60 14.80 17.70 - - - g
Total mass dry: 8.70 10.90 13.30 - - - g
Mass container: 3.10 2.90 4.10 - - - g
Mass of dry soil: 5.60 8.00 9.20 - - - g
Moisture content: 51.79 48.75 47.83 - - - %
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Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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JOURNEA"X moc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . BorehOIe No' U10' '
801 BANCROFT, POINTE-CLAIRE, QC HSR 4L6 Depth ST512.5-14.5
ASTM D 4318 Date 30/06/2011
JA No. ==
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: [ Natural moisture content: 56.80 W%
Air dried: L ] Liquid limit: 50.50 W,
Oven dried: a Plastic limit: 29.48 Wep
Plasticity index: lp =W, -Wp= 2102 lp
Liquidity index: Iy =(W-W5zp)/lp = 1.29975 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 7.20 6.30 5.90 - - -
Total mass dry: 6.50 6.00 5.50 - - -
Mass container: 4.40 4.40 4.40 - - -
Mass of dry soil: 210 1.60 1.10 - - -
Moisture content: 33.33 18.75 36.36 - - -
Average: 29.48% Average: 56.80%
Liquid Limit
Number of blows 16 27 24 35 - ——--
Total mass wet: 7.90 9.60 5.70 10.30 - g
Total mass dry: 6.60 7.80 4.30 8.00 - g
Mass container: 4.30 4.30 1.50 3.20 - g
Mass of dry soil: 2.30 3.50 2.80 4.80 - g
Moisture content: 56.52 51.43 50.00 47.92 - %
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Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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Atterb-Limits 1411 - U10 ST5 12.5{T-14.5ft.xIsEng




ATTERBERG LIMITS Project No. L-10-1411
JOURNEAUX ASSOC. el ot

DIVISION LAB JOURNEAUX INC.

Depth 9
801 BANCROFT, POINTE-CLAIRE, QC HOR 416
ASTM D 4318 Date 12/03/2011
JA No. =
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: I:l Natural moisture content: 47.30 W%
Air dried: [ ] Liquid limit: 43.00 W_
Oven dried: W] Plastic limit: 2458 Wp
Plasticity index: lp=W, -Wp = 1842 Ip
Liquidity index: I, =(W-Wp)/Ip = 123343 IL
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.20 4.00 410 - - -
Total mass dry: 3.90 3.80 3.90 - - -
Mass container: 3.00 290 2.80 - - -
Mass of dry soil: 0.90 0.90 1.10 - - -
Moisture content: 33.33 22.22 18.18 - - -
Average: 24.58% Average: 47.30%
Liquid Limit
Number of blows 8 15 18 28 - - -
Total mass wet: 8.80 9.40 11.10 10.10 - - g
Total mass dry: 6.80 7.40 8.60 8.00 S - g
Mass container: 2.80 3.00 2.90 3.00 & - g
Mass of dry soil: 4.00 4.40 5.70 5.00 - - g
Moisture content: 50.00 45.45 43.86 42.00 - - %
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Number of blows Ligiud limit: W
Sampled by: : NJ Analysed by: : AM Verified by: : NJ
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JOUR"EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
o Bt a Borehole No. U22' '
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth S83 1517
ASTM D 4318 Date 05/05/2011
JA No. -
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: [ | Natural moisture content: 49.50 W%
Air dried: [ ] Liquid limit: 43.00 W_
Oven dried: o Plastic limit: 3195 Wp
Plasticity index: lp =W, -Wp= 1175 lp
Liquidity index: I =(W-Wp)/lp = 155319 I
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.40 3.40 0.00 - - -
Total mass dry: 2.90 2.90 0.00 - - -
Mass container: 1.30 1.30 0.00 - - -
Mass of dry sail: 1.60 1.60 0.00 - - -
Moisture content: 31.25 31.25 0.00 - - -
Average: 31.25% Average: 49.50%
Liquid Limit
Number of blows 18 21 25 32 - - SEEE
Total mass wet: 13.20 12.80 12.50 11.70 5 - g
Total mass dry: 9.90 9.70 9.60 9.20 - - g
Mass container: 3.30 3.10 2.80 3.10 - - g
Mass of dry soil: 6.60 6.60 6.80 6.10 - - 9
Moisture content: 50.00 46.97 42.65 40.98 - - %
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Number of blows Liqiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - U22 883 15ft-17ft.xIsEng




JOURNEAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
. D S . - Borehole No. U22‘ '
801 BANCROFT, POINTE-CLAIRE, QC HYR 4L6 Depth SS5 25'-30
ASTM D 4318 Date 05/05/2011
JA No. —
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: W} Natural moisture content: 4210 W%
Air dried: L | Liquid limit: 35.00 WL
Oven dried: [ | Plastic limit: 25.00 Wep
Plasticity index: /p = WL - WP = 10.00 'p
Liquidity index: Iy =(W-Wp)/lp = 1711 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.09 3.80 0.00 - - -
Total mass dry: 3.55 3.30 0.00 - - -
Mass container: 1.39 1.30 0.00 - - -
Mass of dry soil: 2.16 2.00 0.00 - - -
Moisture content: 25.00 25.00 0.00 - - -
Average: 25.00% Average: 42.10%
Liquid Limit
Number of blows 7 19 27 34 - - ———-
Total mass wet: 13.30 13.70 14.00 16.50 - - g
Total mass dry: 10.40 10.80 11.10 13.10 - - g
Mass container: 3.20 2.90 3.00 2.90 - - g
Mass of dry soil: 7.20 7.90 8.10 10.20 - - g
Moisture content: 40.28 36.71 35.80 33.33 - - %
70 70 ] | 1
65 1 { ¢
0 L -
£ S e
B §oo e A A
g 45 £ I e -
e 40 230 4 } . 4 A MH-OH
= o ! { J
2 35 o | : } I 1/ |
2 . 1 o
1 10 100 0 10 20 30 40 5 60 70 80 90 100
Number of blows Liqiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ
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Afterb-Limits 1411 - U22 SS5 25ft-30ft.xIsEng




ATTERBERG LIMITS Project No. L-10-1411
JOURNEAUX ASSOC. e e, ot

DIVISION LAB JOURNEAUX INC. De th 8'
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 A STM D 4 3 1 8 Da?e 12/03/2011
JA No. -—
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: l:l Natural moisture content: 5290 W%
Air dried: L | Liquid limit: 53.00 WL
Oven dried: ] Plastic limit: 2245 Wp
Plasticity index: lp =W, -Wp= 3055 Ip
Liquidity index: Iy =(W-Wp)/lp = 0.99673 I
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 4.40 4.50 3.40 - - -
Total mass dry: 4.10 4.20 3.20 - - -
Mass container: 3.10 2.90 1.80 - - -
Mass of dry soil: 1.00 1.30 1.40 - - -
Moisture content: 30.00 23.08 14.29 - - -
Average: 22.45% Average: 52.90%
Liquid Limit
Number of blows 26 37 15 - - - ———-
Total mass wet: 7.20 5.90 12.50 - - - g
Total mass dry: 5.10 440 9.30 - - - g
Mass container: 1.40 1.50 3.00 - - - g
Mass of dry soil: 3.70 2.90 6.30 - - - g
Moisture content: 56.76 51.72 50.79 - - - %
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Number of blows Ligiud limit: W
Sampled by: : NJ Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - U26 8ft.xIsEng




JOURNEAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . Borehole NO. U26' '
801 BANCROFT, POINTE-CLAIRE, @C HOR 4L6 Depth $812.5-4.5
ASTM D 4318 Date 05/05/2011
JA No. -—
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: W ] Natural moisture content: 47.60 W%
Air dried: i) Liquid limit: 38.00 W_
Oven dried: | Plastic limit: 2036 We
Plasticity index: lp =W, -Wp = 864 Ip
Liquidity index: I, =(W-Wp)/lp = 211162 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.40 5.20 5.00 - - -
Total mass dry: 5.04 4.70 4.50 - - -
Mass container: 3.81 3.00 2.80 - - -
Mass of dry soil: 1.23 1.70 1.70 - - -
Moisture content: 29.27 29.41 29.41 - - -
Average: 29.36% Average: 47.60%
Liquid Limit
Number of blows 15 27 32 - = - _——-
Total mass wet: 11.10 13.00 10.40 - - - g
Total mass dry: 8.80 10.20 8.40 - - - g
Mass container: 3.00 2.90 3.00 S - - g
Mass of dry soil: 5.80 7.30 5.40 - - - g
Moisture content: 39.66 38.36 37.04 - - - %
70 70
65 1
60 &0 f | CH
£ s L %0 : | // -
P
2 40 £ % I ! i pa MH-OH
£ = £ T 1
£ 5 I v
25 10 4 CL-ML : T
20 o b=k ML-OL
10 100 '
15 20 25 30 40 50 60 80 0 10 20 30 40 50 60 70 80 90 100
Number of blows Ligiud limit: W
Sampled by: : JB Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - U26 SS1 2.5ft-4.54t.xIsEng




JO“RNEAUX Assoc- ATTERBERG LIMITS g;?{;a:ct”:?\io L-1 L(3-216411
DIVISION LAB JOURNEAUX INC.
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth $82 1012
ASTM D 4318 Date 05/05/2011
JA No. =
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Method Results
Not dried: o Natural moisture content: 54.00 W%
Air dried: [ ] Liquid limit: 4250 W,
Oven dried: [ Plastic limit: 2273 Wp
Plasticity index: lp =W, -Wp = 10.77 lp
Liquidity index: I, =(W-Wp)/lp = 158161 IL
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 5.40 5.50 - - - -
Total mass dry: 4.90 5.00 - - - -
Mass container: 2.70 2.80 - - - -
Mass of dry soil: 220 2.20 - - - -
Moisture content: 22.73 22.73 - - - -
Average: 22.73% Average: 54.00%
Liquid Limit
Number of blows 10 12 17 27 38 - ----
Total mass wet: 12.30 10.10 9.70 11.40 12.50 - a
Total mass dry: 9.40 7.80 7.60 8.90 9.80 - g
Mass container: 3.70 3.20 3.00 3.00 2.90 - g
Mass of dry soil: 5.70 4.60 4.60 5.90 6.90 - g
Moisture content: 50.88 50.00 45.65 42.37 39.13 - %
70 70 1
65 i 1
§ :2 . 50 i i “ ,//
S 50 — u -
g 45 e é 40 f cL cL —
g a0 = £ 30 | i A | wron
E :z = 20 E i 5/‘/
o5 10 4—CL-ML
20 . _ i ML-?L
i 15 20 25 30 40 50 60 80 e 0O 10 20 30 40 5 60 70 8 90 100
Number of blows Liqiud limit: W |

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - U26 §S2 10ft-12ft.xIsEng




JOURNEAUX ASSOC. ATTERBERG LIMITS g:::]eer?;lg?\lo L-1 L(}-216411
e Depth  ST315-17
801 BANCROFT, POINTE-CLAIRE, QC HOSR 4L6 A STM D 4 3 1 8 Date 20/06/2011
JA No. -—
Client : Mine Arnaud (Sept-fles, Qc)
Project : Geotechnical study
Results
Not dried: a Natural moisture content: 50.60 W%
Air dried: L ] Liquid limit: 37.00 W,
Oven dried: Q Plastic limit: 2222 Wp
Plasticity index: lp =W, -Wp = 1478 o
Liquidity index: Iy =(W-Wp)/lp = 1.9203 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 3.60 3.60 - - - -
Total mass dry: 3.20 3.20 - - - -
Mass container: 1.40 1.40 - - - -
Mass of dry soil: 1.80 1.80 - - - -
Moisture content: 2222 22.22 - - - -
Average: 22.22% Average: 50.60%
Liquid Limit
Number of blows 7 13 26 35 - - -
Total mass wet: 9.90 7.60 9.80 10.60 - - g
Total mass dry: 7.40 5.80 7.50 8.20 - - g
Mass container: 1.30 1.30 1.30 1.40 - - g
Mass of dry soil: 6.10 4.50 6.20 6.80 S - g
Moisture content: 40.98 40.00 37.10 35.29 - - %
70 70 ] {
o . | |
£ o ] I cH pd e
s 56 297 | |
g 40 —— %30 i : MH-OH
B - ot HH LA
2 10 _cL-MLy_ | '
20 0= 2] i
1 10 100 0 10 20 30 40 5 60 70 8 90 100

Number of blows

Ligiud fimit: W,

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Afterb-Limits 1411 - U26 ST3 15ft-17ft.xIsEng




JOUR“EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DMVISION LAB JOURNEAUX INC. - gce):)et:me No. ST4 1";23 10.5'
801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 o *
ASTM D 4318 Date 29/06/2011
JA No. —
Client : Mine Arnaud (Sept-lles, Qc)
Project : Geotechnical study
Resuits
Not dried: W] Natural moisture content: 4160 W%
Air dried: [ ] Liquid fimit: 47.00 W,
Oven dried: ] Plastic limit: 2727 Wp
Plasticity index: lp =W, -Wp= 1973 b
Liquidity index: I, =(W-Wp)/lp = 0.72627 L
Plastic Limit Natural Moisture Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 2.80 2.70 - - - -
Total mass dry: 250 2.40 - - - -
Mass container: 1.40 1.30 - - - -
Mass of dry soil: 1.10 1.10 - - - -
Moisture content: 27.27 27.27 - - - -
Average: 27.27% Average: 41.60%
Liquid Limit
Number of blows 6 14 24 29 - - -
Total mass wet: 5.10 5.20 7.90 10.00 - - g
Total mass dry: 3.60 3.80 5.80 7.30 - - g
Mass container: 1.30 1.30 1.30 1.30 e - g
Mass of dry soil: 2.30 2.50 4.50 6.00 - - g
Moisture content: 65.22 56.00 46.67 45.00 - - %
70 70 ] T
65 o0l | I
i 1
g - e 3 | cH /’l/
: 55 = =% |
;g iz §40 | cL cL pd
; 40 ESO 5 d MH-OH
2 8 !
8 35 o I | -
2 5 o ) ol
” 10 J— cL-MLY
ML-OL
20 0 +— — M ——
1 10 100 0 10 20 30 40 5 60 70 80 90 100
Number of blows Ligiud limit: W

Sampled by: : JB

Analysed by: : AM

Verified by: : NJ

Date :

Date :

Date :

Atterb-Limits 1411 - U26 ST4 17.5ft-19.5ft.xIsEng




JO“R"EAUX Assoc ATTERBERG LIMITS Project No. L-10-1411
DIVISION LAB JOURNEAUX INC. . Borehole No. U-2'8
801 BANCROFT, POINTE-CLAIRE, QC HOR 4L6 Depth 13

ASTM D 4318 Date 12/03/2011
JA No. =
Client : Mine Arnaud (Sept-iles, Qc)
Project : Geotechnical study
Method Results
Not dried: W Natural moisture content: 5520 W%
Air dried: L ] Liquid limit: 4050 W,
Oven dried: . Plastic limit: 2225 Wp
Plasticity index: lp =W, -Wp = 2725 Ip
Liquidity index: I, =(W-Wp)/Ilp = 120018 I
Plastic Limit Natural Moistue Content
Contenant No.: 1 2 3 4 5 6
Total mass wet: 280 5.00 5.10 - - -
Total mass dry: 2.60 4.80 4.90 - - -
Mass container: 1.90 3.70 3.90 - - -
Mass of dry soil: 0.70 1.10 1.00 - - -
Moisture content: 28.57 18.18 20.00 - - -
Average: 22.25% Average: 55.20%
Liquid Limit
Number of blows 18 26 76 33 - - -
Total mass wet: 10.40 12.20 7.60 9.40 - - g
Total mass dry: 7.80 9.10 6.40 7.70 S S g
Mass container: 3.00 2.90 3.70 3.70 - - g
Mass of dry soil: 4.80 6.20 2.70 4.00 - - g
Moisture content: 54.17 50.00 44.44 42.50 - - %
70 70 T T
(3 -
60 ® . o
§ 55 = .50 ; : — { P
HE : ¥l I Lol b ]
§ 4 = * - i ?L I ; /,:/
g 40 %30 . 1 ; : | MH-OH
2 & T
. S T
25 10 | CL-MLy | 1
{ML-OL 1 1
el 0+= — 1
o 15 20 25 30 4 50 80 80 e 0 10 20 30 40 50 60 70 8 90 100
Number of blows Ligiud timit: W
Sampled by: : NJ Analysed by: : AM Verified by: : NJ
Date : Date : Date :

Atterb-Limits 1411 - U28 13ft.xIsEng



Laboratory Test Results

Certificate of Chemical Analyses on water samples

Sample location

Sample 1 : R-07

Sample 2 : Upstream of T-03A
Sample 3 : T-03A

Sample 4 : R-10

Sample 5 : R-11

Sample 6 : R-11



9770 ROUTE TRANSCANADIENNE

ST. LAURENT, QUEBEC
@@ @ﬁ L b . CANADA H4S 1v9
TEL (514)337-1000

aboratories FAX (514)333-3046

hitp://www.agatiabs.com

CLIENT NAME: JOURNEAUX ASSOC (DIV. DE LAB JOURNE
801 RUE BANCROFT
POINT-CLAIRE, QC H9RA4L6

ATTENTION TO: MARC HUBERT
PROJECT NO: L-10-1411
AGAT WORK ORDER: 11M553448
TRACE ORGANICS REVIEWED BY: Félix Brasseur, chimiste
WATER ANALYSIS REVIEWED BY: Georgi Lazarov, chimiste
DATE REPORTED: 2011-11-29
VERSION*: 1
PAGES (INCLUDING COVER): 9

Should you require any information regarding this analysis please contact your client services representative at (514) 337-1000

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AQAT Laboratories Page 1 0f 9
This version replaces and cancels all previous versions, if applicable. Reproduction of this document is prohibited, in whole or part, unless authorised in writing by the laboratory. The
results relate only to the samples analyzed




pezfjeue sajdwes ay) o) Ajuo ajejes synsal oy ‘Aiojeioqe] sy Aq Bunm ul pasiioyine ssajun "Led Jo sjoum Ui ‘payqiyo.d si JusWINOp iyt Jo Loydnpoiday a|qedljdde i ‘suoisiaa snomasd || sjaoued pue sadejdal UOISIaA sil]

6 o ¢ abed

SISATYNY 40 31v2IdI1y30 LD

"d3AANW pue 328 'V1vD Aq peaasdde ae pue siL

Inbes uoye}|pelode. Jo edoos puk [suoibel Jiey) jeaw seuojeubls

Ile pue pejejosd piomssed eJe SejeayIed LYOY uo senjeubls ojucsdsie (I "ejqediidde eleum J3AAW PUB 3OS ‘V1vO Aq pesinbel Se G00Z:5Z0Z1 QS| UoliRlpescde jo sjuswesinbel ey o) ABoils saleype seuoleubis pue senjeubls Jo} einpecosd SeUOIRIOGET LYOY

:Ag palIa)

FomngRy
zio-08s

masteg wpd

.,vmmﬂi@

—— ,.My,Nm

('su0o 53) 91d DD O} S48J2Y PIEPUELS /BUIBPIND - S /O wy] uoyosleg paoday - 1Y

Sjuswwod

(1] 001> 004> 001> 001> 00L /6 059 - 04 suogies01pAy wnsjosad
866562 £6/€567 1£22562 0£22562 6222562 1ay S/9 nun JPPpweled
ve-LiL-1 102 vZ-L1-1102 £2-L1-1102 £Z-L1-1102 £2-L1-1102 ZZ-L1-Lb0Z Q3 1dWVYS 3Lva
J8)eMm 19 MS MS MS MS 3dAL 31dWVS
9 S 4 £ z 'NOLLJI¥OS3A 31dNVS

6¢-11-110¢ :g3L40d3y 31Lva

8¢-11-1102 :J3AIF03y 31vd

sasA|eue oluebiou| jeuonippy

se|i-1des :31IS ONITdWVS

1439NH OdVIN ‘OL NOILN3LLY
woo sqepebe mww/.duy
9P0C-CEE(PLS) XV
0001-2£€(pLS) 13L
6Al S¥H VAYNVD
2383N0 "INJHENYT LS
ANNIIQYNYOSNVAL ALNOY 0426

Li¥L-01-1 ‘ON 1031r0odd
8PPESSINLL “HIAHO MHOM LYOV

sisAjeuy }jo ajeslyilien

HeqnH d2JeN:Ad AIT1dNVS
INYNOr V1 3d 'AlQ) D0SSY XNVANYNOL :FWVYN LNIIND

saLIojeIoqe | ,M_u@ @ @




pazAjeue sajduwes ay) o) Ajuo ojejas synsas ay ‘Alojeloqe) ayj Ag Bunum uj pasuoyine sssjun ‘Wed Jo sjoum Ui ‘payiqiyosd i JUSWINOOP SIY} JO Uolonpoidsy "3|qes|jdde § ‘suolsian snojaaud (e sjaoued pue seogjdal UCISIBA SIYL

6 Jo ¢ abed

SISATVNY 40 31v2IdLLy30 A BPDE

‘d3AANW Pue 39S 'VIvD £q peacidde e.e pue sjusweinbas uoneypelooe Jo edods pue [euoiBel Jiey) jeew seuojsubis
IIe pue pejoejosd piomssed ese s6jBoyie0 LyOy uo seuneubls sjuaisie (I "ejqediidde aieym d3AAW Pue 9OS 'vIvO AQ pesinbel s S00Z:5Z0.L OS| UOHRHPa.oR J0 Sjuswalnbes 8y o) ARoLs seieype selioleubls pue seimeubs 1o} einpecod Seuoleioqe 1YOY

:Ag palyle)

tMMa A7)
ék.m:b
('su02 §3) O1d D0 0} SJejeY ‘PIEpUE)S / BUIBPIND - § /O ‘W] uoRoaleq papoday - 10y SHUBWIWO0YD
K] 200 /6w (mssMmQ) sruoydsoud 1ejo1
0> 0> ¥'0> ¥'0> ¥'0> o V6w (M) snosoydsoud ejol
10> 10> 10> 10> 10> 10> 1o Sl /6w opuon|y
00¢t ¥e 06> 0's> 0's> 06> 0's Vbw Ayugeoly
85/£662 £6/£562 1£22562 0£22562 6222562 8222562 Tay $/9 nun Jsjpwe.ed
¥2-L1-1402 v2-L1-L102 €Z-L1-1102 £2-L1-1102 £Z-L1-1 102 Zz-L1-L102  :Q31dWVYS F1va
1e)eM 19 MS MS MS MS MS ‘3dAL 31dWVS
9 5 4 € (4 ! 'NOLLAI¥DS3A 31dWVS

6¢-11-1 102 0314043y 31va

8¢-11-1102 :a3AI303Y 31vd

sasA|eue ojuebiou) [euol}ippy

woosqejiebe mww:dpy
gvoe-eeeivLs) Xvd

0001-~£E€(p1S) 13L

6Al SPH YOVNVYO

0393NYD ‘LINJHNYT LS
INNIIQYNVOISNWVYL 31NOY 046

s3]I-}das :31IS ONINdWYS
1¥39NH YV ‘OL NOILN3ILLY

HaqnH 2JeN:Ag A31dNYS
3INYNOr V130 'AId) D0SSV XNVYANYNOT :FWVYN IN3I1D

Li¥L-01-1 ‘ON 103royd
8PYESSINLL “HIAYO MHOM 1YoV

sisA|euy Jo ajeoijijien

saLIojeIoqe | hﬂ @ @ @




pazhjeue sajdwes ay) o) Ajuo sjejas synsai sy "Aiojeioqe] sy} Aq Bunum ul pastioyine ssajun ‘Wed 1o sjoum Ui ‘paliqiyold st JuBWINIOP SIL Jo uoldNposday "s|gealidde Ji ‘SuoIsIaA snoinaid || S|9oUED pue sadce|dal UOISIOA SilyL
SISATVNY 40 312411430 A B

6 J0 ¥ 9bed

‘d3AAN PuB 228 'VvO Aq pancidde aie pue sjuewsasnbe: uogeypelsde jo 8dods pue [euciBal Jiey) jeaw seLojeublS
IIe pue pajosasd piomssed ase sejeoyiied 1YOY uo sesnjeubls sjuondele Il ‘eiqeolidde sieum J3AAW PUB OOS 'VIVD Aq pesnbel se G0OZ:SZ0LL OSI UONEPE1IOE JO Sjuewalnbal 6L o} AOLS Selelpe seuojeubIS pue seinjeubls 1o} ainpedosd SOUCIRI0GET LYY

:Ag paiyila)

PJEPUE)S / BUIBPING - S / ©

‘Hwr] uonddye pauoday - gy ‘SjusWIWO)

o'e> oe /6r (pajossip) auiz
oocie 0002 q/6r (paajossip) wnipos
0'l> oL /6 (panjossip) pean
g'e 0z /6 (panjossIp) [930IN
00¢> 00¢ /6 (panjossip) uolj
0e> 0'¢ /6 (paajoss|p) 1addod
0l> ol /6 (panjossip ) wnjwoiy))
80> 80 /6 (peajossIp) wnjwpesd
e [y /6 (panossip) sluesty
86/€66¢C ay S/9 uun Jejeweled
¥Z-L1-bl02  (Q31dWVS 3tva
I9jeM T1D 3dAL 31dNVYS
9 ‘NOLLJINOS3A 3T1dNYS

6¢-11-110¢ :d3Ld0d3y 31va

8¢-11-1102 :g3AI303 31vd

s|ejaw paajossig

sa|I-4des:31IS ONITdNYS
1y389NH OY¥VYIN :OL NOLLN3LLY

woo'sqeyiebe’ -dpy -AleT -

oreeeere) v LL¥L-0L-1 :ON LO3roxd
0004-2£8(v18) TaL 8YYESSINLL HIAHO HYOM LVOV
6AL SYH &Q(Z(Q ) >

SANGI YNy OSAVAL B110N 0226 SISAleuy jo 9jedliia)

HaqnH dJeN:Ad Q31dNVS

ANYNOr V130 'AIG) D0SSY XNVIANYNOT :FIWVYN IN3I1D

saLIojeIOqe | ,h—- @ @ @




pazhjeue ssjdwes ay} o} Ajuo aje(as synsal sy "Aiojeioge] auy Aq Bunm Ul pasuioyine ssajun ‘Hed Jo sjoym Ul ‘paqiyold si Juswinoop siy) o uonanpoiday "ajqedijdde ji ‘suoisiaa snoinasd (B s|aoues pue sedejdas UOISIBA SIY)

640 g abed

SISATVYNYV 40 31v2I411¥30 A B

‘d3IAAN pue D08 'vIvD Aq parcsdde ase pue sjuewwslinbes uone)Ipesdo. J0 edods pue [euoiBal Jisy) 160w SeLOBUBIS
Ile pue papejoid piomssed ale sejeoyied LYOY uo sesneudls Juasdsele IV ‘eiqesiidde a1sum JIGAW PUB DS 'VIVD Ad pesinbel s8 5002:520.1 OSI UOHENPS.O0E JO SlusUIBlinbal ol 0} AJOLS Se.eype seuoleubls pue saineuBls 4o} einpeocid SBLOJRIOGET LYOV

.gamﬁﬁ\)

:Ag panie)

('su0d §3) O1d QO 0} SIBJOY PJRPUBIS /SUIRPIND - S /D ‘JwWi UORIA}BQ papoday - 10y ISjudwwoy

:74 4 bw (MseAQ) sleins

0z> 0z> 0z> 0z> 0z> 0z 16w (v @jejing

¥6'9 ol'g 89°S 8L's S0°S 'S WN Hd Hd

18§ 1€ ¥4 (¥4 [44 €2 [+]8 waysoywn AIAoNpuo))|

8l 4 z z 4 4 b 052 /6w 3puoIyD

85,6562 £6/€562 L£22562 0€22862 6222662 8222562 a4 $/9 nun lajpweled
¥2-L1-1102 ¥Z-L1-1102 £2-L1-1102 €2-L1-1102 €2-11-110Z 22-L1-LL0Z  :Q3TdWVS 3Lva
J9jeM 19 Ms MS MS MS MS ‘3dAL 31dNVS
9 S 4 € z ! NOLLdI¥DS3A 31dWVS
62-L1-1102 315043y 31va 82-L1-1102 :Q3aAI303Y 31va
sasAjeue ajuebiou

$9|1-1deS :31IS ONITdWYS

1439NH OYVIA :OL NOILN3LLY
woo'sqepebe mww/dyy
ovoe-£ee(bLs) Xvd
000}-2€£(p16) 131
6Al S¥H YAVNVYO
0383N0D ‘INRANVT LS
INNIIQYNYIOSNVHL ILNOYN 0426

LipL-01-1 :ON 1O3r0odd
8YPESSINLL "H3AHO MHOM LYoV

sisA|euy Jo ajeolijien

HaqnH dJe:Ad AI1dNVS
ANYNOC V1 3a "AId) D0SSY XNVANYNOT :FWVYN IN3IND

salI0}eI0qe ] n@u @ @ @




pazfjeue sajdwes ay) 0} Ajuo ajejal synsal sy “Aojsioqe| sy Aq Bunum ui pasuoyine ssajun ‘Led Jo 3joym Ul ‘papqiyosd st JUBWINDOP S} Jo Uolonpoiday ‘a|qeatidde § ‘sUoIsIaA snoiraid jje S|9oues pue saejdas UOISIBA SIL

6 Jo g abed

SISATVYNY 40 3121411430 A

‘d3AAN pue 228 'V1v2 Aq paacudde ese pue sjuewesinbel uopeypassor Jo 6dods puB jeuoie) Jipy) Jesw seuojeubis
Il2 pue pejosjosd plomssed eie 59jeoyneo LYoV uo seinjeubls ouagoele (v ‘eidesiidde eleum 43QQW PUB DS "VvD AqG peuinbe) se G00Z:52041 OS] UoNElpescoe JO sjuawedinbes oy} o} Aous seseype secjeubis pue saneubis o) einpesald SejolRIoqe] 1YDY

:Ag paiyine)

(MQ@) QD 01 su9)8Y pJePUBIS / BUIRPING - /D “JWIT LUORIIBQ papoday - QN 'SjUBIWOD

19 €S 44 g/ 0's 0e /6 auZ|
0002> 0002> 000Z> 000Z> 000Z> 0002 /6 wnipog
01> 0'L> o'l 01> o'l> o'l ol /6t pea
02> 02> 0z> 02> 0> 0 /6 %N
826 048 ¥26 0c9 566 00¢ /6r uol|
0e> 0> 0'e> 0e> 0e> oe 0001 /6 Jaddod
ol> olL> ol> ol> ol> oL 0S /61 wnjwoiyd
8'0> 80> 80> 80> 80> 8'0 S /6 wnjwpe)
0'L> o'l> 0'L> 0> 0L> 0L sz /6r ojuasly|
£6/€562 1€22662 0£22562 6222562 8222562 7oy S/9 Hun Jejpwelsed
¥Z-L1-1 102 £2-L1-1102 £2-L1-110Z £2-L1-1102 TZ-L1-L0Z  :O31dNVS 3lva
MS MS MS MS MS ‘3dAL 31dWVS
S 4 £ (4 ! NOLLJINOS3a I1dWVS
62-11-1102 :d3140d3y 31vd 82-11-1102 :d3AI303¥ 31va
s|ejow |ejog

so|l-}des:31IS ONINdWYS
1439NH OYVIN ‘OL NOILN3LLY

woo sqepebe maw/dyy -1=-1 °

oo saaebe e LLL-01-T ‘ON LO3rONd
000)-2€€(pis) 1AL 8YPEGSINLL “HIAHO XHOM LVOV
6AL SYH YAVYNVYO

SANGIQVANOSNVAL 31108 0125 sisAjeuy jo ajedij13i8)

HaqnH 2/ey:Ag9 AI1dNVS
JANYNOr 9v13d "AlQ) D0SSY XNYIANYNOT JWVYN LNIIND

saLIojeIOqe ] hﬂ @ @ @




9770 ROUTE TRANSCANADIENNE

ST. LAURENT, QUEBEC

@@ @ﬁ L b . CANADA H4S 1v9
TEL (514)337-1000

aboratories FAX (514)333-3046

http://www.agatlabs.com
Quality Assurance
CLIENT NAME: JOURNEAUX ASSOC (DIV. DE LAB JOURNE AGAT WORK ORDER: 11M563448
PROJECT NO: L-10-1411 ATTENTION TO: MARC HUBERT
SAMPLED BY:Marc Hubert SAMPLING SITE:Sept-lles
Trace Organics Analysis
RPT Date: 2011-11-29 DUPLICATE REFERENCE MATERIAL METHOD BLANK MATRIX SPIKE
Acceptable Acceptable Acceptable
PARAMETER Batch SaEple Dup#1 | Dup#2 | RPD hg:‘rﬁ(d hge\?:lt': Limits Recovery| __Limits Recovery]___Limits
Lowerl Upper Lower| Upper Lower| Upper

Additional Inorganic analyses
Petroleum hydrocarbons C10 - C50 1 MR 2370 2370 00% <100 95% 70% 130% NA 70% 130% NA 70% 130%

Félix Brassaur
1867012

Certified By:

AGAT Laboratories’ procedure for signatures and signatories adheres strictly to the requirements of accreditation ISO 17025:2005 as required by CALA, SCC and MDDEP where applicable. All electronic
signatures on AGAT certificates are password protected and all signatories meet their regional and scope of accreditation requirements and are approved by CALA, SCC and MDDEP.

ACQEAT QUALITY ASSURANCE REPORT Page 7 of 9
This version replaces and cancels all previous versions, if applicable. Reproduction of this document is prohibited, in whole or part, unless authorised in writing by the laboratory. The
results relate only fo the samples analyzed
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@@ @IF L b ) CANADA H4S 19
TEL (514)337-1000

aboratories FAX (514)333-3046

http:/iwww.agatlabs.com
Quality Assurance
CLIENT NAME: JOURNEAUX ASSOC (DIV. DE LAB JOURNE AGAT WORK ORDER: 11M553448
PROJECT NO: L-10-1411 ATTENTION TO: MARC HUBERT
SAMPLED BY:Marc Hubert SAMPLING SITE:Sept-lies
Water Analysis
RPT Date: 2011-11-29 DUPLICATE REFERENCE MATERIAL METHOD BLANK MATRIX SPIKE
Acqeqtable Acqeptable Acc_egtable
PARAMETER Batch Salrg Ple | pupa1 | Dup#2 | RrPD MBeItahnokd ':';5\7:&? Limits Recovery] __Limits Recovery] __Limits

Lower{ Upper Lower| Upper Lower| Upper
Total metals
Arsenic 1128 2952228 <10 <1.0 0.0% <10 86% 80% 120% 97% 90% 110% 96% 80% 120%
Cadmium 1128 2952228 <(0.8 <08 0.0% <08 95% 80% 120% 99% 80% 120% 100% 80% 120%
Chromium 1128 2952228 <10 <10 0.0% <10 95% 80% 120% 93% 80% 120% 94% 80% 120%
Copper 1128 2952228 <3.0 <3.0 0.0% <3.0 96% 80% 120% 97% 80% 120% 92% 80% 120%
fron 1128 2952228 995 1050 5.4% <300 100% 80% 120% 96% 80% 120% 103% 80% 120%
Nickel 1128 2952228 <20 <20 0.0% <20 93% 80% 120% 95% 80% 120% 96% 80% 120%
Lead 1128 2952228 <1.0 <1.0 0.0% <1.0 95% 80% 120% 97% 80% 120% NA 80% 120%
Sodium 1128 2952228 <2000 <2000 00% <2000 89% 80% 120% 104% 90% 110% 109% 80% 120%
Zinc 1128 NA NA NA 0.0% <3.0 98% 80% 120% 101% 80% 120% 96% 80% 120%
Dissolved metals
Arsenic (dissoved) 1128 2953758 24 25 4.1% <1.0 100% 80% 120% 89% 80% 120% NA 80% 120%
Cadmium (dissolved) 1128 2953758 <0.8 <08 0.0% <08 99% 80% 120% 98% 80% 120% 102% 80% 120%
Chromium ( dissolved) 1128 2953758 <10 <10 0.0% <10 99% 80% 120% 97% 80% 120% 87% 80% 120%
Copper (dissolved) 1128 2953758 <3.0 <3.0 0.0% <30 100% 80% 120% 94% 80% 120% 100% 80% 120%
Iron (dissolved) 1128 2953758 <300 <300 0.0% <300 107% 80% 120% 103% 80% 120% 99% 80% 120%
Nickel (dissolved) 1128 2953758 3.8 38 0.0% <20 107% 80% 120% 90% 80% 120% 95% 80% 120%
Lead (dissolved) 1128 2953758 < 1.0 <1.0 0.0% <10 95% 80% 120% 93% 80% 120% NA 80% 120%
Sodium (dissolved) 1128 2953758 31200 34600 10.3% <2000 107% 80% 120% 99% 80% 120% 109% 80% 120%
Zinc (dissolved) 1128 2953758 <3.0 <30 0.0% <3.0 100% 80% 120% 98% 80% 120% 107% 80% 120%

Inorganic analyses

Chiloride 1 2952228 2.16 177 19.8% <1 99% 80% 120% 95% 80% 120% 109% 80% 120%
Conductivity 1 2952228 23 24 4.3% <10 107% 80% 120% 104% 80% 120% NA 80% 120%
pH 1 2052228 5.42 5.34 1.5% 96% 80% 120% 98% 90% 110% NA 0% 0%
Suifate (WW) 1 2952228 297 247 184% <20 96% 80% 120% 100% 90% 110% 116% 80% 120%
Additional Inorganic analyses

Alcalinity 1 NA NA NA 0.0% <50 98% 80% 120% 99% 80% 120% 94% 80% 120%
Fluoride 1 2952228 <0.1 <0.1 0.0% <0.1 81% 80% 120% 83% 80% 120% 99% 80% 120%
Total Phosphorous (WW) 1 2952228 <04 <04 0.0% <04 91% 80% 120% 98% 80% 120% 93% 80% 120%

Certified By:

AGAT Laboratories’ procedure for signatures and signatories adheres strictly to the requirements of accreditation ISO 17025:2005 as required by CALA, SCC and MDDEP where applicable. All electronic
signatures on AGAT certificates are password protected and all signatories meet their regional and scope of accreditation requirements and are approved by CALA, SCC and MDDEP.
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Method Summary
CLIENT NAME: JOURNEAUX ASSOC (DIV. DE LAB JOURNE AGAT WORK ORDER: 11M553448
PROJECT NO: L-10-1411 ATTENTION TO: MARC HUBERT
SAMPLED BY:Marc Hubert SAMPLING SITE:Sept-lles
DATE DATE LITERATURE ANALYTICAL
PARAMETER PREPARED | ANALYZED AGATS.0.P REFERENCE TECHNIQUE
Trace Organics Analysis
Petroleum hydrocarbons C10 - C50 2011-11-28  2011-1128  ORG-100-5104F MA.400-Hyd. 1.1 GC/FID
Water Analysis
Alcalinity 201141213 2011-1213  INOR-101-6000F SM 2320B 216d. 2005  PC TITRATE
Fluoride 20111128 2011-11-28  INOR-101-6004 SM 4110B 216d. 2005 ION CHROMATOGRAPH
AQ-2 DISCRETE
Total Phosphorous (WW) 20111215 2011-1215  INOR-101-6048F MA.300-NTPT 1.1 oy
AQ-2 DISCRETE
Total Phosphorus (DW&SW) 20111215 2011-1215  INOR-101-6048F MA.300-NTPT 1.1 A DT
Arsenic (dissoved) 2011-11-28  2011-11-28  MET-101-6105 ggg)sw 846 Met. 3050 ot 10p\1g
Cadmium (dissolved) 2011-11-28  2011-11-28  MET-101-6105 ggé«o-sw 846 Met. 3050 et op g
Chromium ( dissolved) 2011-11-28  2011-11-28  MET-101-6105 gg;})sw 846 Met. 3050 8t |p\pg
Copper (dissolved) 2011-11-28  2011-1128  MET-101-6105 S SW 846 Met. 3050 €t 1cp/ms
Iron (dissolved) 2011-11-28  2011-1128  MET-101-6105 S SW 846 Met. 3050 et 1cp.ms
Nickel (dissolved) 2011-1128  2011-11-28  MET-101-6105 o SW 846 Met. 3050 et |opyg
Lead (dissolved) 2011-1128  2011-11-28  MET-101-6105 ggg)sw 846 Met. 3050 et |-p/\4g
Sodium (dissolved) 2011-11-28  2011-11-28  MET-101-6105 ggg)sw 846 Met. 3050 et |-\
Zinc (dissolved) 2011-1128  2011-11-28  MET-101-6105 ggfg)sw 846 Met. 3050 et |-p\g
Chloride 20111128 2011-11-28  INOR-101-6004F SM4110B 216d. 2005  ION CHROMATOGRAPH
Conductivity 2011-11-28  2011-1128  INOR-101-6016F MA.115-Cond. 1.0 r3 EC METER
pH 2011-11-28  2011-11-28  INOR-101-6021F SM 4500-H+ B 21éd. 2005 PC TITRATE
Sulfate (WW) 2011-11-28  2011-11-28  INOR-101-6004F SM 4110B 21¢d. 2005  ION CHROMATOGRAPH
Sulfate (DW&SW) 2011-11-28  2011-11-28  INOR-101-6004F SM 4110B 21éd. 2005  ION CHROMATOGRAPH
Arsenic 20111128 2011-11-28  MET-101-6105F EPA SW-846 6020 ICP-MS
Cadmium 2011-11-28  2011-11-28  MET-101-6105F EPA SW-846 6020 ICPIMS
Chromium 2011-11-28  2011-11-28  MET-101-6104F EPA SW-846 6020 ICPIMS
Copper 2011-11-28  2011-1128  MET-101-6105F EPA SW-846 6020 ICPIMS
iron 2011-11-28  2011-11-28  MET-101-6105F EPA SW-846 6020 ICP-MS
Nickel 2011-11-28  2011-11-28  MET-101-6105F EPA SW-846 6020 ICPIMS
Lead 2011-11-28  2011-11-28  MET-101-6105F EPA SW-846 6020 ICPIMS
Sodium 2011-11-28  2011-11-28  MET-101-6105F EPA SW-846 6020 ICP-MS
Zinc 2011-11-28  2011-1128  MET-101-6105F EPA SW-846 6020 ICPIMS
A G@T VETHOD SUMMARY Page 9019
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Tailngs Impoundment Area (December 2011)

Layout Plans and Typical Dam Sections

General Layout of Project Infrastructure (Roche, October 2011)

L1411-12 rev.B
L1411-13 rev.B
1.1411-14 rev.B
L1411-15rev.A
L1411-16 rev.A

Dike — Type 1 Typical Section (JA, December 2011)
Dike — Type 2 Typical Section (JA, December 2011)
Dike — Type 3 Typical Section (JA, December 2011)
Dike — Type 3 Typical Section (JA, December 2011)
Dike — Tailings Feasibilty Study (JA, December 2011)
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Tailngs Impoundment Area (December 2011)

Volume Estimations

Figure of Dam Locations and Identification
Table of Volume Calculations
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