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I INTRODUCTION

Mine Amaud Inc. is considering developing an open pit mine in the Sept-Îles-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 unes where the crushing and concentrating of

the ore will be carried out.

The field investigation was carried out during the spring meit 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 0F 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
Waste rock dump site

1 on_south_side_of creek)
Tailings storage area 9
Original port silo location 2
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The original tests were carried out in March and April 2011 when the ground was stiil frozen,

although meit 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 ail boreholes and six (6) monitoring wells were installed throughout

the plant site as shown in the foilowing table:

Table 2-2: Monitoring Wells

MONITORING GROUND WELL TIP
WELL LOCATIONS ELEVATION (m) ELEVATION (m)

R-7 63.59 55.34
R-il 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. Tins included:

• Water content tests on nearly ail samples 231

• Atterberg limits on split spoon and Sheiby tube samples 43

• Wet unit weight tests on ah representative Shelby tube sampies 119

• Consolidation tests on representative Shelby tube samples 13

• Grain size analysis on granuiar sous 14

The resuits 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-Géomètres from Sept-Îles. 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 (L141 l-03 to L141 1-07, and L141 1-09). 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 resuits.

Figure 5-1: Summary table of chemical analyses
Simples

Pirimeter [ Unit GIS ROL R7 T3A R.1Q R-11 R-11

“etroIeumhydrocerbonsC10-C5e igIL <100 0
AIc&iny mg(L — &0 <5.0 <5.0 <5 <5.0 9.4 1300

rn(l. 1.5 0.1 <5.1 <0.1 ‘0.1 <5.1 <5.1 <0.1
TotI Phosphorcus (WW) mgfl. — 0.4 <0.4 <0.4 <0.4 <0.4 <0.4 —

TotslPhosphorus(DW&SWI .rn9 ..P ..__ — —

Arsenic (diesoved) pgIL 25 1.0 <10 <1.0 <tO <1.0 .I9. 1!
Cdmtum(dIssclv.d) qIL 5 0 <08 <Q6Q8<05<O <08

Chromium ( dissolvud) 99/L 50 10 <10 <10 <10 <10 <10 <10
Coppsr(diisolesd) pglL 1000 30 <30 <30 <30 <30 <30 <3.0

Iron(disnolved) pg/L 300 995 830 924 570 928 <300

ffiç•!(od) g!L. .L
LOad(dISOIVid) ..

Sodium (disoIvd) — 2000 <2000 <2000 <2000 <2000 c2000 3.1200
Zinc (diseolved) 9IL — 0 5M t5 44 5.3 8.1 <30

Chlorid• rnQFL 250 2 2
,

Conductiity umhOSICm - 10 23 2221 21 .L. iL
pli pli — NA &42 05 5.18 568 0.15 94

Sulfite (VYWI mglL
— ...L . ..i - —

t r tSulfili (0WSW

ROL - Rspoiled Dst€cton Limit;

mg!L

G / S - Guideline I Standsrd

26
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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 unes

and about 3 km north of Highway 138. At the present time, the area is heavily wooded and eut

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 Topographv 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 unes, 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 tiil

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 fihled depressions appeared as ponds and lakes and, over the

centuries, peat deposits accumulated in some ofthese 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

grave! 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 une

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

The plant site is located between chainages 3 +600 and 3 +900 along the railway on an elevated

(E!. 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 une 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 Strnctures

The original plan involved relocating of the Wabush Mines main une railway on a gently sloping

terrain northwest of the Hydro-Quebec transmission unes 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 une 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 southem end of the elongated ridge provided ideai

foundation conditions once levelied and ail the plant reiated 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 ofthe deep peat bog.

7 SOIL DESCRIPTION

The sous 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 frequentiy or is at reiativeiy shailow

depths in local depressions on the plateau.

Shaliow marine clay and sand layers are found in the bottom of the shaliow 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 ofthe ridge.

Ail the iaboratory information obtained on sou samples for each sou layer is given in the tables

ofAppendix 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 resuit in high settiements under the railway fili.

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

7.2.2 Rallway

Deep clay deposits were found beneath the sand and tuff in the south-westem section of the

railway une 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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In general, the water content values below the desiccated ernst were higher and usually above the

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

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

found in the deep elays 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

7.2.4 Summary of Consolidation Tests

Ah the consolidation tests show siniilar 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 ofthe site.
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7.3 Sand and Sand with Gravel

Figure 7-4: Consolidation Test Results

APPLIEO PRESSURE (kPa)

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+5 00 (R-8).
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A similar sand deposit was encountered at the northern end of the railway under the Hydro

Quebec transmission unes. The clean sand deposits consist primarily of uniform, fine to coarse

sand, but did contain varying amounts of grave! 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.
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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)

Resuits

Legend» I À

Sample No R-9 R-10 R-10 R-10

Depth (m) 1.8 1.8 3.4 4.9
Moisture content (%) 18.5 3.8 23.6 20.6

7.4 Cernented sand or Tuff

The upper 1 to 1 .5-metre sand layer was usually oxidised and cemented in to a hard layer which

was difficuit 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 leveiled to elevation 80 or 2 metres above the spur une raiiway and raiiway loadout

silos at elevation 78. This new platform will provide space for ail the structures associated with

the concentrator. Large volumes of blasted rock will be availabie 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 Shecl

The ore storage shed as presently iocated 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 bianket.

it is important to have the ring foundation for the unheated ore storage shed on bedrock. To

satisfr this condition, the site of the building shouid be leveiled to about elevation 80 so that the

western edge of the shed wili be on rock at a level about 2.5 metres above the peat bog.
S:\l-LAB\2-Projects\1400\141 I - Auseneo-Sandwell - Geotechnical investigation, Mine Arnaud\Rapport\8. Final report\Report 1411 - final.doc
(16/12/2011)

- 15 -

JOURNEAUX ASSOC.



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 settiements will be minimal (see Drawing L141 1-07, 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 fil)

carried on bedrock. A design bearing value of 200 kPa can be used for the footing carried on

engineered f11.

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 prespiitting

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 une, 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 backfihi behind

the wail. This wili then avoid lateral earth pressures. Ground water pressures can also be

eliminated by having weep holes at the bottom of the wall, ail 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. Tins wiii avoid surface waters ponding in deep

excavations and the associated frost heaving problems. Frost protection can be provided with

insuiation or mounding around and over the footings. An allowabie bearing value of 100 kPa

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

8.3 Electrical Substation

The eiectrical substation should be located on the clay terrace at about elevation 86 (see drawing

L 1411-06). In tins area, the clay is usualiy desiccated and stiff near the surface, but softer at

depth in the northern part ofthe site.

Cutting into the higher clay on site to prepare a platform for the electrical substation is flot

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 shouid be capped with a 200 mm thick crushed

gravel or stone to provide for a suitabie working surface.

S:\1 -LAB\2-Projects\1400\141 I Ausenco-Sandwell - Geotechnical investigation, Mine Arnaud\Rapport\8. Final report\Report 1411 - flnal.doc
(16/12/2011)

- 17 -

JOURNEAUX ASSOC.



Because the plant site will be lower than the electrical platform, cut siopes of 2.5H:1V into the

stiff clay overburden should used to avoid sloughing during the spring thaw. Also ail 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 mn-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 une 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 une railway aiignment only since wood cutting

giving access to the individual silo locations on the spur line was flot 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 siopes 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 dunng the wet season. A geotextile and a 1 -metre thick rock fil

(0 - 300 mm) berm 2 metres wide will be required to stabilise the toe of the excavation siope.

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 HauJage Bridge over Railway and West Branch of Des Rapides River

Borings 1 5A drilled at chainage 4+5 90 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 iocated near the foot of the steep

siope 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 L 1411-08 in Appendix

A). An additional test hole was done at the base of the rock siope 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 siope to the northeast which is certainly a bedrock

ridge. This would place the complete structure on bedrock. At tins location, the crusher and

accompanying retaining wall for the mine truck approach fus to the crusher should ail 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 shouid be seiected to avoid

foundations being placed below elevation 80 since this will require shaliow excavation of peat

and clay below the water table to reach bedrock or alternatively, piles if bedrock is beyond a

reasonabie depth.

Naturaliy, additional soundings will be required once the location of ail conveyor supports is

known.

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

building.

8.7 Rdocation ofWabush Main Line Railway

The southem take-off point for the new railway une from the existing Wabush Mines main une

(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 une right-of-way and the

relatively deep (chainage 10+011) Clet Creek valley.
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Beyond the Clet Creek valley, the railway foliows 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 agam crosses under the Hydro-Quebec power unes to rejoin the existing Wabush

Mines main une at elevation 72 m. -

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

connection at a gentie siope (1%) to the plant site.

Beyond the plant site, the une follows the now southward sioping vailey 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 une crosses peat deposits and can be up to 6 metres

deep.

North of the peat bog, the une crosses a iow 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

unes 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 cobbies overiying 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 une will be the high fil at the Ciet Creek

valiey 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-Îles Bay via several small seasonal drainage channels. Ditches will be required

mostiy on the western side of the track leading to culverts under the embankment in the fil area.

East of Clet Creek, from the mine site ail 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 vailey at the foot of the elongated bedrock ridge. In this

section of track, ditches wili be required mostly on the east side of the main une track, leading to

culverts draining westward under the embankment.

8.7.2 Ciet Creek Crossing

The stream crossing at 6-metre deep Clet Creek valley (El. 66 m) wili require a fil about 6

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

placed on a suitabie bedding at the creek bottom.
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Using side siopes 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 extendmg 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 sous 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 fili 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, tins will increase only slightly

because of the depth of fili 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 overali 1% siope

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 siiding under E60 train loads (see Figures 8-1 and 8-2 below).

Figure 8-1: Stability Analysis without Train — Clet Creek Culvert and F111
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Figure 8-2: Stability Analysis with E-60 Train — Clet Creek Culvert and Fui
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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 une

alignment further up the siope 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 Amaud spur le, the doser it is to the eastem edge of the bog the better since this

will provide for a smoother settiement transition from the clay overburden to the peat zone.

General excavation of the peat and replacement with new fil is flot recommended because of

excavation costs, excavation slope stability probiems, water conditions and future settiement

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 (<imetre) and an excavation is necessary to construct the track bed and

ballast.

It is our opinion that construction of the raiiway embankment over the peat area (chainage 4+00

to 4+600) shouid 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 foilowing Figure 8-3 shows the general approach to constructing roadways or railways by

floating the f11 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 fil! to the bottom of the peat, the following summarises the

construction procedures suggested: the cheapest means of constructing on peat using light

equipment:

• 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 !ightweight
fil! 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 fil, a 500 m thick layer of granular fil 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.

• To reduce long term settlements, the area should be surcharged with about 1.5 metres of
granular fil!, 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.

• Drainage wicks can be used to accelerate settlements in the thick clay layer but their costs
are flot justified because of the depth of the layer and the presence of the overlying more
compressible peat layer.

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

• 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 fil! added.
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From the graph, it is estimated that, for a 1 metre granular fil piaced over about 2.5 metres of

peat, settiements of about 500 mm are to be expected, this increasing to about 700 mm in 10

years.

To reduce the settiements in the peat bog resuiting from train loadings, it is suggested that only

unloaded ore cars be pushed ail the way from the port to the end of the spur une. Loading can

then be carried ont as the locomotives move towards Clet Creek. In this manner, only the

unloaded cars wiii be over the deep compressible peat deposits, and locomotives and ioaded cars

will be on better ground to the southwest of the silos. If loaded in the opposite direction,

additionai settiements of about 250 to 400 mm over a 1 -year and 1 0-year period respectively are

to be expected.

8.8 Waste dumps

The proposed waste dump area is iocated on high bedrock plateau, usuaiiy 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 usuaily much deeper.

These areas represent shallow giaciaily eroded depressions in the bedrock surface covered with

thin, granular outwash or tili 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 flot 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 fil or, if stiffer, mcorporated mto the coarse open voids of the rock

fil at the toe ofthe dump slope.

When crossing the deep west branch of the Des Rapides River, it wiil be necessary to proceed

from the lowest part of the valley and fili in the upstream direction and this, to confine the soft

soils and ensure that dispiacement will occur uphili and eventually will be under the rock waste.

Verification ofthe sous in the stream bottom will be required to determine the permissible height

of the initial layer of fil 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 iocated on the western part of the property in an area of deep, fault

controlled, ravines cutting through the bedrock plateau generaily 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 winch is located at the intersection of two (2) major rock faults or fractures in the

area.
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Although rock was found at the 1 3-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. At a

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 tins upstream location, bedrock will probably

be at a much shallower depth, but tins 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. Tins 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 L141 1-12 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 fihled 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 ofthe

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 pattem 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 instali 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 fili can be built with a 4H: 1V siope up to the second

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

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

widening the toe of the waste rock fil 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 0f Clet Creek Tailings Dam

YEAR Stages of Construction F.O.S

a Place 3 metres of blasted rock and upstream clay blanket 2.3

b Spigot with tailings 2.3

a Place 6 metres of compacted coarse tailings 2.2

2 b Spigot with tailings 1.7

c Place 6 metres of rock f111 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 f111 on downstream slope 1 4*

a Place 6 metres of compacted coarse tailings 1 3*
4

b Spigot with tailings 13*

a Place 6 metres of compacted coarse tailings 1 •3*

5 b Spigot with tailings 1 3*

c Extend rock filI at downstream slope by 20 m wide and 6 m height 1 5*

b Spigot with tailings 1 3*

a
6

Place 6 metres of compacted coarse tailings 1 •4*
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* The factor of safety calculated are baseci on undrained shear strength measured at borehole T-3 and increased to reflect
strength gain with time for each foHowing 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 grave! 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 L141 1-12 and L141 1-13 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 fil, once a geotextile has been placed over the drainage layer.

With this type of construction, the underlying rock fil must act as a drainage layer to drawdown

the phreatic water une 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 siope to minimise surface

erosion.

Overali stability analyses for a 30-metre high dam are shown in Figures 7-5, 7-6 and

7-7 below. Overail 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 Perirneter 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 tu! 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 ofthe group and a second on the northern extremity ofthe row.
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These boreholes penetrated 8.2 metres and 7 metres of blasted rock fil 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 ofthe biasted 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 followmg conclusions have been reached from the geotechnical study:

1. The sou tests confirm that the southwest end of the higher bedrock ridge west of the

raiiway is the best site to build the plant.

2. Once the site is levelied, ail foundations wiil 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 shailow excavation. An allowable design bearing value of 2,000kPa can be

used for solid bedrock.

4. The crusher and ore storage building shouid 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 fil on the bog as

discussed in the report. For economic reasons, deep excavations to replace the peat with

granular material are flot 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 f11 layers on the peat will require piezometers and inclinometers to

control the filling rate and avoid instability.

8. Rock waste dumps can be safeiy buiit without instability problems. It is only at the

bottom of the deep east-west trending crevasses where instability probiems 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 siope. The direction of fiiling

over deep valleys should be done from the deepest point and moving upstream to confine

the soft foundation sous.

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 vailey from the borehole location. At this location, bedrock is probably at a

shallow depth.

10. A 3-metre high sand and gravel or rock fil 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 shouid 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-Îles Bay via either the Clet Creek crevasse on the south-westem 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 haif of

the plant site.

13. It is important to note that the elevation of the test locations, obtained by Groupe Cadoret,

Arpenteurs-Géomètres, do flot 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:

• At the plant loadout silos to complete the bedrock profile along the Clet Creek

tailings dam and crevasse.

• To determine the depth ofpeat in the bog along the final locations ofthe 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.

S:\l-LAB\2.Projects\1400\141 I - Ausenco-Sandwell - Geotechnical investigation, Mine Arnaud\Rapport\8. Final report\Report 1411 - final.doc
(16/12/2011)

- 44 -

JOURNMASSOC.



SOCIÉTÉ GÉNÉRALE DE FINANCEMENT DU QUÉBEC

Geotechnical and Hydrogeological investigation
Mine infrastructure, Relocated Rail

Arnaud Mine, Sept-lies, Quebec

Prepared by:

Noel L. Journeaux, Eng., M.S.C.E., F ASCE

JOURNEAUX ASSOC.
DIVISION LANJQUNNDASX INC.

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6

T (514) 630-4997 F (514) 630-8937

S:\1-LAB\2-Projects\1400\141 I - Ausenco-Sandwell - Geotechnical investigation, Mine Amaud\Rapport\8. Final report\Report 1411 - final.doc
(16/12/2011)

- 45 -

JOURNEAUX ASSOC.



APPENDIX A

Location Plans and Cross Sections



APPENDIX B

Borehole and Test Pit Logs



APPENDIX C

Laboratory Test Resuits Summary
- Grain Size Analyses
- Atterberg Limits
- Consolidations



JOURNEAUX ASSOC.
oLvIou.*a JOU(EAbX INC.

801 BANCRØT, POINTECLAIR QC H9R 4L6

T (514) 630-4997 F (514) 630-8937



Borehole Location Plans and Various Profiles and Cross Sections (August 2011)

L1411-01 rev.A — Test Location Plan
L141 l-02 rev.A — Test Location Plan
L141 l-03 rev.A — Railway Profile
L141 1-04 rev.A — Railway Profile
L141 l-05 rev.A — Railway Profile
L1411-06 rev.A — Bedrock Profile Plant and Electrical Sub-Station
L 1411-07 rev.A — Bedrock Profiles Ore Storage Shed
L141 1-08 rev.A — Bedrock Profiles Crusher
L141 1-09 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



BEDROCK
Sub-Horizontal 10 horizontal fractures
between 6.9 and 75m. Slightly
magnetic.

END 0F BOREHOLE

NOTE Seepage noted inside testpit
at 183m depth (march 17,2011)

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 13TH 2011 I BOREHOLE NO: R-07

PROJECT: L-10-1411 DATE 0F WATER LEVEL: APRIL 2OTH 2011 PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL : 63.46 m ELEVATION: 63.59 m

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

C)
‘j) I

Z Blowcount- Cone TestZ
— 0)
E w Lii I- > z 25 50 75O FZ TESTSOILDESCRIPTION o w o

JI— w w o S Water Content

‘255075; w e: e:
Lii (j) (j) (j) - 5

TOP SOIL FROZEN >ç SS1 2,3,5,4 79 354.4

I

I

I

62.98

62.37
122

57 11
6.48

56.68

55.34
028

SAND
red cemented (tuif). SS2 4, 5, 3, 4 13 82.5

CLAY
Grey, satured. — —

. SS3 1, 1-12’, 1 75 28.2

SS4 WOR 42 29.3

. SS5 2,2, 1, 1 100 33.8

BOULDER IE

h-
12. 20

- 1.6

-2.6

3.0

—4.0

— 5.6

—66

— 7.0

6.0

— 9.0

10.

—11.

—12.

—13.

—14.

—15.

1F RC7 97 97

9w= Wet unit weight
WORWeight

= Preconsolida6on
of rode. stress

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

LAB JOURNEAUX 1NC. —

— LOGGEDBY :JB/MH I COMPLETION DEPTH: 8.26 m

801 Bwcroft, Pointe-Claire, QC H9R 4L6 EWED BY: NJ COMPLETE:

Fig No: I Page:1 ofi



CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 9TH 2011 I BOREHOLE NO: R-09
PROJECT: L-10-1411 DATE 0F WATER LEVEL: APRIL 9TH 2011 PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES j WATER LEVEL: -152m ELEVATION:

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

‘-1
u) H

Z Blowcount- Cone Testiii
(1) I-• .

E W W - >- Z 25 50 75o_ i-z Oz > SOIL DESCRIPTION o TEST
Q o (00 >

Water Content
W W O O

W o_ û O <H
•25 50 75i LU < <

W O Cl) C)) Cl) JJL

TOPSOIL FROZEN

SAND
Red, medium to fine loose to
compact.

X SS1 2,3, 5,5 58 18.5

CLAY
Grey, sandy soft, becoming silty and
firm at 10m.

.0.91
0.91 =1.0

— 2.0

.305 35

—4.0

5.0

— 6.0

—7.0

— 9.0

—9.0

10.

11.

—12.

—13.

-13.56
13.56

—14.

-14.76Z
-

— 15.

E
(‘1
u)

L:

I

X SS2 2-24” 100 34.6

I3

G

gw= 17.9 kNIm3

Su = 2lkPa

gw= 17.6 kN/m3
Pr= 110 kPa

227 137

j,

4 100 48.6

BEDROCK
Sub-horizontal fractures at 13.6 and ]{-142m.

END 0F BOREHOLE

yw Wet unit weight
= Preconsolidation

stress
G = Grain size snalys
Su = Undrained shesr
strength from vano
shear test

—

— LAB JOURNEAUX iNC. — -
— LOGGED BY :JBIMH COMPLETION DEPTH: 1476m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:

Fig No: Page: 1 0f 1



SAND
Red cemented (tuif)

CLAY
Grey, wet, firm.

END 0F BOREHOLE
REFUSAL, PROBABLE BEDROCK

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 8TH 2011 I BOREHOLE NO: R-10

PROJECT: L-10-1411 I DATE 0F WATER LEVEL: APRIL 8TH 2011 PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL : 6723m ELEVATION: 69.97

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

.-

Q
03 I

Z Blowcount- Cone TestLJ
U)E w W i >- Z 25 50 75D_ Oz > SOIL DESCRIPTION >- o D w TEST

Q o I- Z “o >

- o û Water Content
WW () O

w û O
25 50 75-J w < <

W û U) U) U) - 8

SAND
Brown, compact to loose, medium 10 \ SS1 2, 9, 7, 7 71 3.8
fine. — — —

SS2 2,2, 3,3 50 23.6

SS3 1,3,2,2 100 20.6

E

::...:;

68A5

64.79
5.18

58.06
1TOI

— 1.5

—2.0

3.0

4.0

— 5.0

6.0

— 7.0

— 6.0

:- 9.0

—10.

—11.

12.

—13.

—14.

—15.

SS4 WOR 7536f

>( SS5 WOR 100 38.4

:

G

_

22.0 ,37.0

g=17.2kN/m3 f—

g=16.9kNIm0

C

g18.2 kNIm3
Su28kPa

gwl8.1 kN/m3 21 35.

P5=l5OkPa I—1
C,,-3lkPa s

g,= Wet unit weight

stress
G = Grain size anarys --- —

Su Undrained shear
strength from vane
shear test

4 ST6 100 38.0

4i

VOR=Weighl
3f rode.

—

— LAB JOURNEAUX INC. —

— LOGGEDBY :JB/MH COMPLETION DEPTH: 1191m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:

FIg No: Page: 1 0f I



I
TOPSOIL FROZEN

CLAY
Brown, firm, sandy, silty, boulder at
4m

g = Wet unit weight
Pe Preconsolidation
stress
G = Grain size analys
Su = Undrained shear
strength from vane
shear test

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 21 ST 2011 I BOREHOLE NO: R-11

PROJECT: L-10-1411 I DATE 0F WATER LEVEL: I PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 7067m

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: COORDINATES:

..

C)
0)

Z Blowcount- Cone Testw
U) F—

E W w >- z 25 50 750_ F-Z O
D-D w o TESTz SOIL DESCRIPTION o

>
.j l Q Water Content
w w o o

w O <9-J w < <w ,, U) 25 50 75
. . — J. — - .- -—

>( 1,1,1,2 58 43.6

/

4

;__

ST3 100 45.9

A ST4 100 48.7

X

g=17.9 kN/m3
Su = 34kPa

g=17.3 kN/m3
= 29kPa

SS5 2-24W 100 52.6

SAND AND GRAVEL

XSS6 2-24’ 100 40.7

SS7 10,20,2 100 10.8

e

e

28.3 37

HH
21 32

r

69.98

___________________________

0.69
— 1.0

2.0

—38

___________

—4.0

— 5.0

—6.0

__________

84.27 —
Z

— 7.0
83.35

ENDOFBOREHOLE
REFUSAL ON PROBABLE BEDROCK

— 8.0

—9.0

—10.

—11.

Z NOTE : Sample taken in testpit at

12m (W= 50%, g=l7kN/m3
PL = 27%, LL = 55%)

—13.

—14.

—15.

—

— LAB JOURNEAUX INC. —

— LOGGED BY :JB/MH COMPLETION DEPTH: 732m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:

FIg No: Page: 1 of 1



PEAT
Brown, woody soft.

SAND AND GRAVEL
with cobbles and boulders, dense.

END 0F BOREHOLE
ON PROBABLE BEDROCK

9w= Wet unit weight
P Preconsolidstion
stress
G = Grain size analys
Su = Undrained shear
strength from vane
shear test

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 12TH 2011 I BOREHOLE NO: R-13

PROJECT: L-10-1411 I DATE 0F WATER LEVEL: APRIL 13TH 2011 I PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL : 7502m ELEVATION: 7715m

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

..

L)
ut F

Z Blowcount- Cone Test
Cl) t—

E W W I- >- Z 25 50 75Q. FZ TESTz > SOIL DESCRIPTION >- o o. D W L)
Q o t- z

g Water Content
WW O

• 25 50 75-J W < <
W Ci) Cl) (J) ?-
— — —— ——

)K SSI 5,2,1 -12” 50 281.7

X SS2 1, 1 1 1 33 474.5

SS3 4,46,6, 12 21 24.0

1.0

— 2.0

74 10 -35

________

3.05

—4.0

71.97

______________________________

— 6.0

— 7.0

—80

9.0

—10.

Il.

—12.

—13.

— 14.

—15.

—

— LAB JOURNEAUX INC. —
— LOGGEDBY :JBIMH COMPLETION DEPTI-t: 518m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY NJ COMPLETE:

FIg No: Page: 1 of 1



CLAY
Grey, silty.

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL I2TH 2011 I BOREHOLE NO: R-13A
PROJECT: L-10-1411 DATE 0F WATER LEVEL: APRIL 12TH 2011 I PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL : 7612m ELEVATION: 7642m

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILROAD COORDINATES:

..
o

05 I
Z Blowcount- Cone Test
Ui

ci) I-.
E w - W F >- z 25 50 75
z SOIL DESCRIPTION F Z O TEST
Q!o

W O

° -J - > I— Water Content
WLJJ

W Q_ 0_
-J I- O

25 50 75-J W < <
W t (13 (1) Cl) —

)‘Ç SS1 2, 2, 1, 1 —

)< SS2 1,2,2,2 100 — 44.7

)< SS3 3-24W 100 — 52.6>j SS4 2-24W ; —

>< SS5 4. 10. 50-1’ 42

Lii
25.0 51.’

I I

31.8 49.0
r-if

32.5

76.12 z
0.30 —

1.0

—2.0

71.54 —

—5.0

6.0

— 7.0

—10.

11.

12

—13.

—14.

15.

END 0F BOREHOLE
REFUSAL, PROBABLE BEDROCK

g w Wet unit weight
P = Preconsolidation
stress
G = Grain size analys
Su Undrained shear
strength from vane
shear test

— —

— LAB JOURNEAUX INC. — LOGGEDBY :JBIMH COMPLETION DEPTH: 488m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:

FIg No: Page: 1 of 1
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BEDROCK
Sub-horizontal fracture at 24m and
sub-vertical fracture at 29m, slightly
magnetic.

END 0F BOREHOLE

41. 49.5

23.6 .36.
I-,.’

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 13TH 2011 BOREHOLE NO: R-13E

PROJECT: L-10-1411 I DATE 0F WATER LEVEL: I PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION:

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

..

)
U) I

Z Biowcount- Cone TestLJ
U)E w- W - > z 25 50 75

._. SOIL DESCRIPTION O- I- Z O
O-D w TEST

Q o o >
-j — o Water Content
WW 00 w

w O <I—

•25 50 75-J W < <
W O U) U) U) U) U)

TOPSOIL FROZEN

CLAY
Grey.

a >< SS2 5. 6. 50-4” 100

II RC3

29.9

—4.0

:50

il
67 67

RC4 100 100

— 6.0

—7.0

:8.5

— 9.0

-5.61 —

651 E

_______

:15
—

________

9w=l9.O kN/m3

T9 -20

. g19.6 kNfm3
.093

_________________________________________
___________

-322
30

—

10.

11.

—12.

—13.

04.

15.

g= Wet unit weight
P = Proconsolidation
stress
G = Grain size analys
Su = Lindrained shear
strength from vane
shear test

— —

— LAB JOURNEAUX INC. —

— LOGGEDBY: JB/MH COMPLETION DEPTH: 322m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:

Fig No: Page: 1 of 1
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CLAY
Grey, soft becomming dark grey and
very soft at 6m.

g = Wet unit weight
= Preconsolidation

stress
G = Grain size analys
Su = Undrained shoar
strength from vase
shear test

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 10TH 2011 I BOREHOLE NO: R-15
PROJECT: L-10-1411 I DATE 0F WATER LEVEL: PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 735m

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE Jj SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

..

Q
y) I

Z Blowcount- Cone TestLt.
Ci, t-• . .

E w - W I— >- z 25 50 75
Q-D w c. TESTSOIL DESCRIPTION I Z O
(00 >

-‘ -J ci Water Contentct w w c.) O
Ui O <

25 50 75w 0< < <
Ui U) Ci) Ci) -

PEAT
Brown, clayey.

4
4 ST2 90

4

175.7
94-g

75.91
2.59

66.79
7T

90 89.3
37.4

45T4

4sT5

PROBABLE CLAY

— 1.0

20

3.0

—4.0

5.0

— e_o

H 7.0

6.0

9.0

— la.

—11.

-12.

.13

— 14.

-15.

4 ST6 100 63.1

Su = l9kPa

Su = l5kPa

g,,16.4 kN/m3
P= 70 kPa
Su 27kPa

g16.4 kN/m3
Su = 2lkPa

g16.1 kN/m3
Su = l9kPa

Su = 8kPa

-Î

e

LAB JOUR.NEAUX iNC. LOGGED BY : JB/MH COMPLETION DEPTH: 2156m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:

FIg No I Page:lof3





TOPSOIL FROZEN

CLAY
Grey/brown.

END 0F BOREHOLE
ON PROBABLE BEDROCK

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 1OTH 2011 BOREHOLE NO: R-15A
PROJECT: L-10-1411 I DATE 0F WATER LEVEL: PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 7393m

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

..

(1

I.-Z Blowcount- Cone Test
— w
11) I—

E W W I > z 25 50 750_ i-Z O
z > SOIL DESCRIPTION D w TEST
Q o coQ >

- - o Water Content
W W C.) O

w 0<
‘25 50 75W < < <

W O U) Cl) Ci) .

>Ç SS1 3,2,1,2 25

SS2

401.1

1,2,2,2 100 35.7

73.32
. — -:

501

g=177kN/m

Z g,= Wet unit weight

—14
P, Preconsolidation

— stress
G = Grain size analys

V Su = Undrained shear
V strength from vans
—15. shear test

—

— LAB JOURNEAUX INC. —

— LOGGEDBY : JB/MH COMPLETION DEPTH: 229m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:

FIg No: Page: 1 of 1



CLAY
Grey, firm becoming soft to very soft
at 3m

CLAY
Dark gray, shelis, very softt
becoming sottat 11m.

g = Wet unit weight
P = Preconsolidation
stress
G = Grain size analys
Su Undrained shear
strength from vane
shear test

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 9TH 2011 I BOREHOLE NO: R-16

PROJECT: L-10-1411 DATE 0F WATER LEVEL: APRIL 9TH 2011 I PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL : 6987m ELEVATION: 7200m

SAMPLE TYPE: TUBE SHELBY R CORE SAMPLE W SPT SAMPLE GRAB SAMPLE

SITE: RAILWAY COORDINATES:

L)
u) t

Z Blowcount- Cone Test
ci) t—

E W W I > z 25 50 75D_ Oz > SOIL DESCRIPTION o o. D Lii TEST
Q o C°c >

- - C) Water Content
W W C) O

W Q_ o_ .

25 50 75-J W Q <
Lii CL) Ci) Cl) -

PEAT

ssi 3-24” 100 77.4

4__
X SS3 5-24 ; —

)( SS4 WOR 100 60.6

4 ST5 100 51.0

70.83

65.00

59.20
12.80

4i

:1.0

2.0

3.0

4.0

— 5.0

:60

H 7.0

—80

—9.0

—10.

—12.

-13.

—14.

—15.

E
C,,

::::— ç’i

I
I

I
LAB JOURNEAUX INC.

801 Bancroft, Pointe-Claire, QC H9R 4L6

g=19.1 kNJm3

Su = 44kPa

g16.9 kN/m3
Su = l5kPa

g=15.8 kN/m3
Su = llkPa

Su = 5kPa

g=15.7 kNlm3
Su = l5kPa

-c

26.7 -49.0

HH - ==

s

s

C
4si

PROBABLE CLAY
4 100 65.7

LOGGED BY: JB/MH COMPLETION DEPTH: 1875m

REVIEWED BY: NJ COMPLETE:

I FIg No: I Page:lof2
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Borehole Logs and Test Pit Summary Table

Plant area borehole logs

U-01
U-03
U-06

U-09A
U-10

U-1 OA
U-22
U-26



CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 9TH 2011 BOREHOLE NO: U-1

PROJECT: ARNAUD MINE I DATE 0F WATER LEVEL: PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 76.90

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

ç.)
u-) f

Z Blowcount- Cone Test
Cl) f- I

E w - U.) I- > Z 25 50 75
> ° w o TESTSOILDESCRIPTION O
I- Z Cl)o >

-J -J o Water Content
WW Ç) O

Iii O <

25 50 75LU 0< <
U.) <I)

TOPSOIL FROZEN

CLAY
75.99 z

______________________________________________

ggi —i.s “

2.0

3.s

-4.5

E5°-

60

-6.0

— 9.0

E

-Il.

_________

6570

____________________________________

iT ENDOFTEST
ON PROBABLE BEDROCK

— 12.

NOTE : Sample taken in testpit at

Z13. 37m (W= 64%, gwl6kN/m
z PL = 33%, LL 55%)
— g w = Wet unit weight

—14
P, = Preconsolidation

— stress
z G = Grain size analys
— Su = Undrained shear
— strength frorn vase
—15. sheartest

—

— LAB JOURNEAUX INC. —
— LOGGEDBY :JBIMH COMPLETION DEPTH: 1120m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:
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TOPSOIL

CLAY
Grey, sandy, silty, firm at 4m.

g,= Wet unit weight
= Preconsolidation

stress
G = Grain size anatys
Su = Undrained shear
strength from vane
shesr test

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 9TH 2011 I BOREHOLE NO: U-03

PROJECT: ARNAUD MINE I DATE 0F WATER LEVEL: I PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 79.29

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

-g
L)u)

Z Biowcount- Cone Test
0 t— S

E w W I >- Z 25 50 750 t-Z O TEST3- O-D w Oz SOIL DESCRIPTION
z o o >

Ww O O w
- -J o o t- Water Content

w O < .
io< 255075< <
W O c/) 0 0

1,1,1,1 50 258.8

1,2,2,3 100 35.1

78.68
0.61

71)4

ï

I

XSS321,1,1

4

4__

g=17.8kN/m3

27.7 . .61.

gl5.7 kN/m3 I

9w =16.6 kN/m3 30.946

P59OkPa
Su = 27kPa

9ww17.O kN/m3 23.2 37.5

P5=lOOkPa I—’.—I
Su’34kPa

— 1.8

2.0

— 3.0

4.0

—5.0

60

7.0

— 8.0

—9.0

10.

Il.

—12.

—13.

— 14.

—15.

END 0F BOREHOLE
ON PROBABLE BEDROCK

>< SS6 7.8.50-1” 100 31.2

— —

— LAB JOURNEAUX INC. —
— LOGGEDBY :JBIMH COMPLETION DEPTH: 795m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
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CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 12TH 2011 BOREHOLE NO: U-06

PROJECT: ARNAUD MINE DATE 0F WATER LEVEL: PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 76.78

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

Ç)
LI)

Z Blowcount- Cone Testz
(j) .

E w-1 W >- Z 25 50 75
> ° 0-D w TESTSOIL DESCRIPTION I Z O
I- Z øo >
1 -.1 Water Content
W W Q O

UI O <

25 50 75w5
UI 0 Cl) u) U) . 0

TOPSOIL FROZEN

CLAY
Grey, silty, firm. 2,2,2,2 -

X SS2 1, 1,1,1 100 65.0

I -

s

9w =15.6 kNIm3

4 ST3 100 54.1

35.8 56.0

H1.

24. 37.0

hH
e

22.

9w =16.6 kN/m3
w 75 kPa

33kPa

)( SS4 2-24’ 100 48

XSS5 5,7,8,5 50

76.17 —
Z

_______

—1.0

25

______

-
3.0

4.0

-

— 5.0

-6.0

E

__

so e.
69.05 Z

______________________________________________
___________

Z END 0F BOREHOLE —

—90

—10.

— il.

—12.

— 13.

— g w Wet unit weight

—14
= Preconsolidation

— stress

Z
G = Grain size analys

Z Su = Undrained shear
— strength from vane

—15. shear test

— —

— LAB JOURNEAUX INC. —
— LOGGEDBY : JB/MH COMPLETION DEPTH: 823m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:

FIg No: Page: 1 0f 1
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CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 12TH 2011 I BOREHOLE NO: U-09 A

PROJECT: ARNAUD MINE DATE 0F WATER LEVEL: PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 75.55

SAMPLE TYPE: TUBE SI-IELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

.

L)u) I
Z Blowcount- Cone Testw

(0
E w W z 25 50 750 O TESTz > SOIL DESCRIPTION >- o o D w Q
Q O I Z (00 >

-J -J D Water Content
W W C) O

W wI—

25 50 75W < <
w D Cl) (0 Cl) - 2

CLAY
Grey, sandy.

74.79

72.86
269

72.54
351

SS1 4-24 75 45.5

CLAY
Grey, saturated.

X5S2 4-24 W0568

SS3 3-24

END 0F BOREHOLE
REFUSAL, PROBABLE BEDROCK

100 50.5

e

35. 49.5.
H-n.

20.6 38.

—10

— 2.0

E- 3.0

—4.0

50

6.0

— 7.0

8.0

— 9.0

—10.

—Il.

—12.

13.

14.

15.

g w = Wet unit weight
P = Preconsolidation
stress
G = Grain size analys
Su = Undrained Shear
strength from vane
shear test

— —

— LAB JOURNEAUX INC. — LOGGEDBY :JB/MH COMPLETION DEPTH: 351m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
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CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 9TH 2011 I BOREHOLE NO: U-10
PROJECT: ARNAUD MINE DATE 0F WATER LEVEL: I PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 74.28

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

C.)
Li) I

Z Blowcount- Cone Testw
o) -.

E w LU I >- z 25 50 75Q. -Z Q Oz > SOIL DESCRIPTION o o. w TEST
(00 >

- - C.) Q Water Content
ww C.) O

w O <-J

•25 50 75-J w < <
LU Q Ci) Ci) Cl)

PEAT
Clayey

4 ST2 90

)•( SS1 WOR 13 400

4
CLAY
Grey, firm.

Su = 9 kPa

ST3 95 85.1

SS4

Su = 17 kPa

WOR 100

4 ST5

80.4

100

29.3 49.5 :‘

29. 50.
F—H:

e

56.8

j

4

— 1.0

2.0

— 3.0
70.95 —z

— —

______

— —
gw=16.5kN/m3

z —

_______

P100kPa

- — —

______

—
— Su=3lkPa

gw16.7kN/m3

—60
Su=20 kPa

70

ENDOFBOREHOLE

— 8.0

— 9.0

—10.

—Il.

—12.

—13.

—14
g

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

— —

— LAB JOURNEAUX INC. LOGGEDBY:JBIMH COMPLETIONDEPTH:

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:
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9w = Wet unit weight
= Preconsolidation

stress
G = Grain size analys
Su = Undrained shear
strength from vans
shear test

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 13TH 2011 I BOREHOLE NO: U-22
PROJECT: ARNAUD MINE I DATE 0F WATER LEVEL: I PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION: 73.7

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

..

C-)
CCI I

Z Biowcount- Cone Test
U) I—

E W w I- >- z 25 50 75D_ Oo w TESTz SOILDESCRIPTION o
>

- — ç) D Water Content
w w e O

w w O <I-
—j w < < . .w u) 25 50 75

.._J._..±...L_...

PEAT
Brown

71.41

69.13

SSO 2,1,1,1 0

SS1 1, 1, 2-12” 25 282.7

?????
SS2 1-12”, 6,4 ;;-

hSS2

3, 2, 3, 2 0

CLAY
grey, sandy, silty, saturated. SS3 WOR 100 49.5

H1.o

—2.0

3.0

4.0

—5.0

— 6.0

— 7.0

—8.0

9.0

—10.

11.

—12.

—13.

—14.

—15.

-t.

1-

31. 43.0

1j

g

25. 35.

H

)( SS4 WOR 100 — 401I.
)< SS5 WOR 100 42.1

SS6 2-24” 0

END 0F BOREHOLE
ON PROBABLE ROCK

NORWeighl
3f rode.

— —

— LAB JOUR.NEAUX INC. —
— LOGGEDBY : JB!MH COMPLETION DEPTH: 128m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: NJ COMPLETE:
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CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 9TH 2011 BOREHOLE NO: U-26

PROJECT: ARNAUD MINE I DATE 0F WATER LEVEL: APRIL 9TH 2011 PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL : 74.38 ELEVATION: 76.21

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: PLANT SITE COORDINATES:

.
0
u, I

Z Blowcount- Cone Test
ti)

E ui - W I- >- z 25 50 75
SOIL DESCRIPTION °

‘ Z O
>- o o w TEST

Q . o I- Z O >
-J -i o.) D Water Content
W W C) O

W O <

•25 50 75W < <
W D Ci) CI) C/) ‘ 0

TOPSOIL FROZEN

CLAY
Grey

gw=lS.S kN/m3)K SS1 2,2,3,2 67 47.6

)( SS2 2, 3, 3,2 50 54.0

CLAYEY SAND

gw=15.5 kNfm3

4 60.8
A2

4 ST4

5’

95 42.0
40.0

75.60
0.61

___

E
—1.0 _.—_— C,)

- 03

20

—3.0

__________

E-° .—

gwl7.OkN/m3

—50 ,,..‘ Pn85kPa

70.88 i =20 kPa
37. :1 —

___

— -
— 9w17.4kN/m3

— —

_______

— — Pu9OkPa

ENDOFBOREHOLE
G

E ON PROBABLE BEDROCK
Su = 23 kPa

— 7.0

— 8.0

9.0

10.

NOTE: Sampletaken intestpitat
z 24m (W 53%, PL 23%
Z LL=53%)

—12.

13.

9w Wet unit weight

—14
P = Preconsolidation
stress
G = Grain size analys

Z
Su = Undrained shear

Z strength from vase

E_la shear test

— —

— LAB JOURNEAUX INC. — LOGGED BY :JB/MH COMPLETION DEPTH: 61m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:
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Borehole Logs and Test Pit Summary Table

Tailings impoundment area borehole logs

T-01
T-03A



g = Wet unit weight
P) = Preconsolidation
stress
G = Grain size analys
Su = Undrained shear
strength from vane
shear test

CLIENT: AUSENCO-SANDWELL I DATE 0F BORING: APRIL 7TH, 2011 BOREHOLE NO: T-01

PROJECT: ARNAUD MINE DATE 0F WATER LEVEL: I PROJECT NO: L-10-1411

LOCATION: SEPT-ÎLES WATER LEVEL: ELEVATION:

SAMPLE TYPE: TUBE SI-IELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: TAILINGS AREA COORDINATES:

îL)
u, I

Z Blowcount- Cone TestW
CG H

E w W I- >- z 25 50 750_ HZ Oz > SOIL DESCRIPTION o. D w TEST
Q!o 0 >1 J (j Û Water Content

W W <) 0
W O <

25 50 75j W Q
W Û Cl) Ci) 0 -

TOPSOIL

CLAY
Grey, firm with gravel

SAND WITH GRAVEL

STt31 g5= 18.2 kN/m3
Su = 33 kPa

X SS2 4,5,4, 5 8 18.0

BEDROCK
Sub-horizontal fractures at 4.4 and
49m RC3 63 58

NU Ut- bUt-?.1-IUL UN KU(K

-0.61 -

— 1.0

— 2.0
-2.74 E

— 3.0

.4.17 40477 z

— 5.0

-5.61
5.61

— 6.0
7.0

8.0

— 9.0
—10.

—11.
12.

13.
14.

—15.

I

— —

— LAB JOURNEAUX INC. —

— LOGGEDBY :JB/MH COMPLETION DEPTH: 561m

801 Bancrofi, Pointe-Claire, QC H9R 4L6 REVIEWED BY : NJ COMPLETE:

FIg No: Page: 1 0f 1



CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 7TH 2011 BOREHOLE NO: T-03 A
PROJECT: ARNAUD MINE DATE 0F WATER LEVEL: APRIL 7TH, 2011 PROJECT NO: L-10-1411
LOCATION: SEPT-ÎLES WATER LEVEL: 68.69 ELEVATION: 69.60

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: TAILINGS AREA COORDINATES:

.o
I-Z Blowcount- Cone Test

- w
U)

LU I— >- Z 25 50 75o_ oSOIL DESCRIPTION o û LI < TEST

w w 8 Water Content>

25 50 75

SS2 30 53.3

SS3 1-24W 100 72.8

A ST4 90 72.1

CLAY
Soft, grey, 10w plasticity, presence of
sheils, thin sut seams.

4ST6 W0507

‘: _
BEDROCK
Medium grained, grey with white
spots, slight magnetism very strong, 9548weathered and fractured.

TOPSOIL
Peat

stiif, moist, grey. 4 90

CLAY
Medium stiif, grey. with thin sut and
fine sand seams. Increased water
content between 3.5 and 55m depth
and higher Iiquid limit.

4 ST5 100 42.5

38 57
HH

26 40 /

e

g=16.8 kN/m3 21 49’
P5= 100 kPa I

124 g=19.6kN/m3
Su=l68kPa ..—--—

-—

—I
.Ei

36 61 Eu

g=15.6kN/m3

II

P5= 70 kPa
= 27kPa

g=17.6 kNIm3
P= 90 kPa

= 3OkPa

g = Wet unit weight
P = Preconsohdation
stress
G = Grain size anatys
Su = Undrained shear
strength from vane
shear test
d unit weight

INU L,r DurntrluLE

d = 3lkNIm3

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

LOGGED BY : JB!MH COMPLETION DEPTH: 1158m

REVIEWED BY: NJ COMPLETE: OCTOBER 24th, 2011

I Fig No: I Page:lofl



Borehole Logs and Test Pit Summary Table

Dock Silo area borehole logs

P-01
P-02



L 4r I

H1

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 22th 2011 i BOREHOLE NO: P-01 (Dock silo)
PROJECT: GEOTECH DATE 0F WATER LEVEL: MAY 3rd 2011 PROJECT NO: L-10-1411
LOCATtON: SILOS - PORT DE MER WATER LEVEL : 43m I ELEVATION:

SAMPLE TYPE: TUBE SHELBY CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: SILOS COORDINATES:
— —

— z
o
O
Q_ z

w Blowcount- Cone Test
I— .

Ui - w z
-, w Q_ °- 8 TEST

25 50 75
z > SOIL DESCRIPTION o w

>O E O
ww w D 3 Water Content<

> w -J
.

uJO< > 255075<w ci ci) z

BLASTED ROCK

I

H ï
ii

— 1.0

—2.0

3.0

4.0

5.0

6.0

— 7.0

8.0

9.0

10.

11.

—12.

13.

14.

I5.

CLAY
Grey marine, firm, becoming more
granular above bedrock.

SS1

-8.23

13.2

SS2

GRAVEL - 93 i:i —\Silty sandy. J
BEDROCK
Horizontalfractures from 99m to 11 6m RC4 95 88and oblique fractures from 124m to
133m.

RC5 100 97

END 0F OUIIÇ)LE

LAB JOURNEAUX INC. LOGGED BY: M.H. COMPLETION DEPTH: 1328m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: N.J. COMPLETE:

FIg No: Page: 1 0f 1



CLAY
Grey marine, ftrm

g,= Wet unit weight
= Preconsolidation

stress
G = Grain size analys
SuVST = Undrained
shear strength from
vane shear test

CLIENT: AUSENCO-SANDWELL DATE 0F BORING: APRIL 22nd 2011 I BOREHOLE NO: P-02 (Dock silo)

PROJECT: GEOTECH I DATE 0F WATER LEVEL: MAY 3rd 2011 I PROJECT NO: L-10-1411
LOCATION: SILOS - PORT DE MER WATER LEVEL : 44m ELEVATION:

SAMPLE TYPE: TUBE SHELBY A CORE SAMPLE SPT SAMPLE GRAB SAMPLE

SITE: SILOS (POINTE-NOIR) COORDINATES:

C)
u-, I

Z Blowcourtt- Cone Testz
o) .

E w - LU t— ) Z 25 50 75
— , W I—Z Oz > SOIL DESCRIPTION o o. D w TESTwO E O .j (00 >

W W (.3 0 w=- cs: -J -J (.3 D< o. w Water Content
> I- -i .li —

.j W o —‘ 25 50 75< <
W D (J)

BLASTED ROCK

— 1_0

-.2.0

3.0

4.0

5.5

6.0

-7 01

4 100 57.3
4

4s__
-8.84

11.9

g=16.7 kN/m3

g=17.4 kN/m3
•s.0

—9.0

—10.

Il.

12.

13.

14.

—15.

GRAVEL — —

\SiIty, sandy.

BEDROCK RC3 100 88Sub-horizontal to oblique fractures
from 89m to 11 3m and sub-vertical
to vertical fractures between 11 3m — — — —

and 116m.

RC4 100 100

END 0F BOREHOLE

4LH.
!Li

— —

— LAB JOURNEAUX INC. —
— LOGGED BY MM. COMPLETION DEPTH: 1212m

801 Bancroft, Pointe-Claire, QC H9R 4L6 REVIEWED BY: N.J. COMPLETE:

FIg No: Page: 1 0f 1



Borehole Logs and Test Pit Summarv Table

Test Pit Summary Table

R-01 C-11 U-01 T-02
R-02 SP-01 U-02 T-03
R-03 SP-02 U-04 T-03B
R-04 CR-01 U-05 T-04
R-05 CR-02 U-07 T-05
R-06 CR-03 U-08 T-06
R-07 W-01 U-08A T-07
R-08 W-02 U-11 T-08

R-liA W-02A U-12 T-08A
R-12 W-02B U-13 T-09
R-14 W-02C U-14

R-15B W-02D U-15
R-15C W-03 U-16
R-16 W-04 U-17
R-17 W-05 U-17A
R-18 W-02B U-18
R-19 W-02C U-19

R-19A W-02D U-20
R-20 W-03 U-21
R-21 W-04 U-22
R-22 W-05 U-23

R-22A U-24
R-23 U-26

U-28
U-29

U-30
U-31

U-32



TEST PITS SUMMARY TABLE
ARNAUD MINES

RAILWAY

R-01 4 feet dark red, oxidised sand (tuff) with gravel, cobbies and bouiders foliowed by grey tili to 6 feet — refusai

R-02 5 feet very cemented, very hard tuif on finn 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 cobbies and bouiders

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 tuif on clay at 9 feet; bedrock at 12 feet

R-1 lA 6 feet saturated ciay, 6 feet saturated soft ciay (soup)

R-12 2 feet top sou on 6 feet brown stiff, sandy, dry ciay

R-14 Top sou zone

R-15B 2 feet top sou on stiffclay

R-15C Ice on frozen peat

R-16 1.5 feet top sou on very dry ciay

R-17 Bedrock a 1 foot

R-18 Bedrock a I foot

R-19 3 feet ofstiffdry desiccated clay

R-19A Bedrock on surface

R-20 1 foot sand, 4 feet clay

R-21 Dry ciay under I feet oftopsoil

R-22 8 feet dry sand with cobbies 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 topsoii, 6 feet blackish, humid sand (bedrock outcrops at 15 metres to the south)

ORIGINAL STOCKPILE

SP-01 8 feet ofvery stiffbrown clayon 7 feet ofgrey-brown clay. Bed rock at 15 feet. Hole dry

SP-02 8 feet ofstiffbrown clay. Saturated grey clay at 18 feet. Bedrock at 20 feet.

CRUSHER SITE

CR-01 Brown and grey saturated ciay with much water infiltration at the bottom ofthe test pit. No bedrock at 22 feet.

CR-02 Bedrock at 3 feet. Dry.

CR-03 Bedrock at I foot.

WASTE DUMP

w-01 4 feet moist, very stiffclay folIowed by sand; Bedrock at 7 feet

W-02 2 feet oftopsoil, bedrock near surface

W-02A Bedrock at I foot

-1-



TEST PITS SUMMARY TABLE
ARNAUD MINES

W-02B Bedrock at I foot

W-02C Bedrock at 4 feet

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

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

W-04 Bedrock at surface

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

W-02B Bedrock at I foot

W-02C Bedrock at 4 feet

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

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

W-04 Bedrock at surface

W-05 1 foot topsoil, bedrock at I 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 sou on very stiff, dry clay, bedrock at 7 feet

U-04 Bedrock at 2 feet

U-05 12 feet very stiif, greyish clay, 4 feet of wet clay, bedrock at 16 feet

U-07 2 feet of sut, 2 feet of clay, bedrock at 4 feet

U-08 Bedrock at I foot

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

U-11 Bedrock at 6 feet below hard, dry sut

U-12 2 feet top sou, 12 feet stiffclay 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 ofpeat on stiffclay, bedrock close to surface

U-16 2 feet ofgravel 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 oftopsoil, 2 feet of sand, bedrock at 4 feet

U-20 3 feet ofpeat, bedrock at 4 feet

U-21 Bedrock at I foot

U-22 4 feet peat on stiif clay to 16 feet — no bedrock

U-23 10 feet stiffclay followed by grey, saturated clay, bedrock at 14 feet

U-24 &5 feet of peat, stiif clay to 14 feet — no bedrock

U-26 2 feet top sou 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 ofpeat on 6 feet ofgrey-blue clay, no bedrock at 20 feet
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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 stiffclay followed by grey, firm clay, bedrock at 12 feet

T-04 1 foot top sou, 3 feet brown, very dense sut, 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 soi! on stiffclay to 14 feet becoming firm with shelis, no bedrock at 22 feet

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

T-09 1 foot top soi!, 10 feet clay layer very rich in she!ls, 1 foot sut layer, bedrock at 12 feet
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Laboratory Test Resuits

Summary Table

R-Series — Rai]Iway
U-Series — Plant site

T-Series — Tailings impoundment area
W-Series — Waste dump

CR — Crusher Site
P-Series — Dock Silos



NOTES:
GRAIN SIZE ANALYSIS PERFORMED ON MINUS 2Omm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES)

JOURNEAUX ASSOC. LABOR4 TORY AND FIELD Pr*ct No: L-10-1411

TEST RESULTS Date: Septembeot 2011
ROI BANCROFT POINTE-ClAIRE. QC H9R 4L6

Client: Mine Amaud (Sept-îles, Oc) Project: Geotechnical study

ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)

. cc
z

— U)
- w -c C.) Q w° 00 LU W LU W n

4 0 U)

Z
g U) o LU .J o w Q Q U- Q <n Q

No No W 9, W Wp p Cc PC 5200 200-75 75-20 20-5 5-2.5 2.5-315 0.35-0.0t 0.00-0.002 50.002

RI
051 1.22 0.8 10.6% 5.4 3.967.422.904(<0.08)

G52 1.52 50.5 20.6% 5.3 10.6 66.3 16.5 1.3(50.08) —

z i: ii ii EE ii II E:
i E: II EE iL 28 09(008)

W ï T7 W[T T 10( 008)1
ï 6 62(008)

SS1 0.30 63.29 3544%

SS2 0.91 62.68 82.5%

R-7 SS3 1.83 61.76 28.2%

SS4 2.59 61.00 29.3%

SS5 427 59.32 33.8% 20.0 122 7.8

SS1 1.83 66.92 18.5% 5.9 1.3 54.7 35.1 3(<0.08)

SS2 4.88 63.87 34.6% 18 37.0 22.7 14.3

7.62 61.13 51.5%

7.77 60.98 59.1%

ST3
7.83 60.92 50.5%

R-9 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 10.97 57.78 46.1% 17 49 130

11.13 57.62 48.6% 17

SS1 1.83 68.14 3.8% 02 53.3 45 1.4 (‘<0.08)

SS2 3.35 66.62 23.6% 1.5 0.5 502 46 1.8 (<0.08)

SS3 4.88 65.09 20.6% 0.2 0.5 68.4 27.7 3.1 (<0.08)

SS4 6.40 63.57 36.6% 17 37.0 22.2 14.8

-

SSS 7.92 62.05 38.4% 17

9.14 60.83 33.0% 18

RIO
9.30 60.67 32.1% 17

5T6 9.45 60.52 45.0% 17

9.60 60.37 43.9% 19

9.66 60.31 38.0% 19 28

10.82 59.15 41.4% 18

10.91 59.06 42.8% 18 35.0 21.3 13.7 160

10.97 59.00 41.3% 18

11.13 58.84 41.3% 19 31 —

SS1 0.91 69.76 43.6%

R-11

5S2 1.83 68.84 49.8%

2.29 68.38 41.9%

2.41 68.26 41.3%

ST3 2.59 68.08 34.4% 18

2.71 67.96 37.8% 18

2.77 67.90 45.9% 18 34

3.05 67.62 474% 17

ST4-—————-----———-—
3.35 67.32 48.7% 17 29

3.51 67.16 47.6% 17

SS5 3.96 66.71 52.6% 37.0 28.3 8.8

SS6 4.88 65.79 40.7% 32.0 21.9 10.1

SS7 6.40 64.27 10.8%
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R-13A

R-13B

R-13E

ss1

SS2

SS3

SS4

SS5

ss1

GSO

ss1

SS2

STI

ST2

1.07

1.83

2.59

3.35

4.72

75.35

74.59

73.83

73.07

71.70

64.9%

44.7%

52.6%

46.4%

32.5%

1.83

2.44

74.59

73.98

1.07

1.83

59.8% 17

51.5

49.0

25.0

31.8

27.8

26.5

17.2

37.1%

29.9%

229.5%

143.6%

132.2%

175.7%

103.3%

94.8%

417.5%

89.3%

127.1%

37.4%

31.3%

50.9%

6 1.8%

62.4%

604%

56.9%

59.9%

58.5%

68.5%

652%

63.1%

45.0

49.5

36.0

41.3

23.6

17.2

19

JOURNEAUX A8SOC LABORATORVAND FIELD Project No: L-10-1411
TEST RESULTS Date: Septembert 2011

801 8NCROFT poINTE-CLAIRE. Qt H9R 4L6

Client: Mine Amaud (Sept-îles, Oc) Project: Geotechnical study

ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% 0f)

—

î!. z
O. L— X Q
u, z el i-... w o

î — - u, o
- LU ‘‘ —I Q Q LLJ 8)C W W LII LU î)

Q C, cc

g
g w s. Q. W Q Q u. Q 5. 8) Q

No No W 9.. W w I Cu Pc 200 200-75 75-20 20-5 5-2.5 2.5-310 0.315-0.08 0.08-0.002 50.002

R-12 GS1 2.44 71.28 26.1% 20 28.5 17.9 10.6

SS1 1.07 76.08 281 .7%

R-13 SS2 1.83 76.08 474.5%

SS3 3.35 76.08 24.0%

SSI 0.30 73.63 401.1%

RI5A SS2 0.91 73.02 35.7% 18 52.0 31.0 21.0

SS3 2.59 71.34

R15

ST3

ST4

ST5

ST6

0.76 72.74

1.07

1.52

1.68

1.83

1.98

2.29

2.35

2.44

2.74

2.80

3.05

3.35

3.51

4.57

4.72

4.88

5.03

6.10

6.40

6.55

7243

71.98

71.82

71.67

71.52

7121

71.15

71.06

70.76

70.70

7045

70.15

69.99

68.93

68.78

68.62

68.47

67.40

67.10

66.95

19

20

13

19

17

17

16

16

16

16

16

16

8.1

15

27

—I-----------—___12.4

15

21

19

8

NOTES:
GRAIN SIZE ANALYSIS PERFORMED ON MINUS 2Omm, COBBLE AND BOULDER CONTENT NOT EVALUATED
OS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES) Page2of6



R-16

U-1

U-2

U-3

SS1 1.07 70.93 77.4%

SS6 7.92 71.36 31.2%

NOTES:
GRAIN SIZE ANALYSIS PERFORMED ON MINUS 2Omm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES)

JOURNEAUX ASSOC LABOR4TORYAND FIELD F P0018eS No: L-10-1411

- TEST RESULTS I Date: Septembert 2011
801 BANCROFT, POINTE-CLAIRE, QC H9R aLE I

I I

Client: Mine Amaud (Sept-îles, Oc) Project: Geotechnical study

ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)

—
E

w Z sE — I X ccI- I-
cc Z w -w w
W I- W <T >

z 0E < J
O w

I— Z 5- < - Cl) C
I- >- Ow CI) > > •9

zE 0
o o w 0 W W W W <o ZO J U)

0cc W U)t E
n. ci < < #_ OIS) < w < o w

0 8W 0 0 0 z O W Z -I
0 III E E-WE W Ç) Ç) Ç) S 95 oSI- 9,9___ —-- — - -

No No W g,, w w , Cc Pc 200 200-75 75-20 20-5 5-25 2.5-1t 015-0.08 0.08-0.002 00.002

1.77 70.23 43.0%

ST2—--------—----- -

1.95 70.05 24.6% 20 44

2.04 69.96 29.5% 18

SS3 2.59 69.41 34.9%

SS4 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

4.11 67.89 53.9% 17

4.30 67.70 50.2% 17

5.33 66.67 63.0/ 16

5.43 66.57 72.6% 15

-

5.64 66.36 65.6% 16

5.79 66.21 63.0% 16

5.88 66.12 61.2% 16

9.14 62.86 97.7%

—

9.45 62.55 89.1% 5

9.60 62.40 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%

zrE EE ZZEEE
i EEIEZIE ii —

SS1 0.30 78.98 285.8%

SS2 0.91 78.37 35.1% 18

SS3 1.83 77.46 56.7% 16 61.0 27.7 33.3

3.81 75.48 69.4%

3.96 75.32 56.5% 17

ST4
4.11 75.17 53.6% 17 46.0 30.9 15.1 27 95

4.21 75,08 54.6% 17

4.27 75.02 55.6% 17

4.39 74.90 58.0% 17

6.10 73.19 72.2%

622 73.07 58.8% 16

ST5---————-----——-——- —

6.49 72.79 52.9% 17

6.55 72.73 52.6% 17 37.5 23.2 14.3 —

6.64 72.64 47.6% 18 34 90

U-5 GS1 1.52 75.36 48.7% 16 39.4 22.3 18.0

GS2 3.66 73.22 45.1% 17 45.0 22.3 22.8
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JOURNEAUX ASSOC LABORATORV AND FIELD Proect No: L-10-1411

osso.m.casna.c TEST RESULTS Date: Septembert2Oll
801 8ANCROFT, POINTE-CLFsIRE, QC H9R 4L6

Client: Mine Amaud (Sept-îles, Oc) Project: Geotechnical study

ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)

—

- Z

.. -J

î —
u>

- W — —I L) O W W W W III s
>2 D U)

g
g u> o w o. o. w o L. o u> o

No No W 9w w1 Wp I> Cu Pc 5200 200-75 75-20 20-5 5-2.5 2.5-315 0.315-0.00 0.00.0.002 50.002

U-6 SSI 1.07 75.71 50,8%

SS2 1.83 74.95 65.0% 16 56.0 35.8 20.2

5.33 71.45 62.3% 16

ST3
5.49 71.29 54.7% 17 37.0 24.3 12.7

5.64 71.14 54.1% 17 33 75

5.79 70.99 51.9% 17

SS4 7.16 69.62 48.0% 29.0 22.1 6.9

SS5 7.92 68.86 12.9%

G 7834 TE II El II lE li li E: E: f E: lE
U-9 A SS1 1.07 73.07 45.5% I

SS2 1.83 72.31 56.8% 49.5 j 35.8 13.7

J SS3 2.59 71.55 505% 38.0 j 20.6 17.5

U-10 551 1.07 73.21 400.0%

ST2 1.83 72.45 9

2.29 71.99 100.0%

2.38 71.90 68.4%

ST3 2.62 71.66 85.1% 17 —

2.77 71.51 62.9%

2.80 71.48 205.5%

SS4 3.35 70.93 80.4% 49.5 29.3 20.2

3.81 70.47 55.7% 16

3.87 70.41 57.6% 16

ST5 4.02 70.26 56.8% 16 50.5 29.5 21.0

4.11 70.17 58.2% 16 31 100

4.27 70.01 55.6% 17

5.33 68.95 57.5%

5.43 68.85 56.7% 17 20
ST6 5.52 68.76 61.1% 17

5.64 68.64 55.3% 17

5.79 68.49 59.5% 16

L T
U14 G 274 E: li Il li f E:
U G 0 W 2 86 21)008)

W i 6 % Z 30.7 18(e0.08)

U-22 SSO 1.07 72.63

SSI 1.83 71.87 282.7%

SS2 2.59 71.11 28.0%

SS2A 3.35 70.35

SS3 4.88 68.82 49.5% 43.0 31.3 11.8

SS4 6.40 67.30 40.7%

SS5 7.92 65.78 42.1% 35.0 25.0 10.0

SS6 9.45 64.25

U-24 GSI 2.44 73.18 430.5%

GS2 4.57 71.05 58.2% 16

NOTES:
GRAIN SIZE ANALYSIS PERFORMED ON MINUS 2Omm, COBBLE AND BOULDER CONTENT NOT EVALUATED
GS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES) Page4of6



U-28 GS1

GS2

0.61

3.96

73.60

70.25

184.4%

56.2%

83.4%

22.5%

53.3%

72.8%

72.1%

72.1%

68.8%

7 1.5%

131.2%

42.1%

42.5%

33.1%

49.1%

51.4%

50.7%

5 1.5%

53.0%

16 49.5 22.3 27.3

16

18

20

20

zzH
L 9 ::: I EEE EE ii

1.37

1.52

1.62

3.05

3.05

122

1.37

1.46

2.44

4.11

4.57

4.72

5.03

5.12

6.10

625

6.40

6.55

6.64

7.62

7.77

7.92

8.08

..95
10.06

[7

68.38

6823

68.13

67.16

65.48

65.03

64.87

64.57

64.48

63,50

63.35

63.20

63.04

62.95

61.98

61.82

61.67

61.52

60.15

59.54

122 77.52

5.49 76.73

0.91 79.88

1.52

2.74

3.66

94.48

93.26

92.35

54.0%

23.9%

28.5%

18.0%

51.0%

124. 0%

[11E

JOURNEAUX ASSOC LASOR4TORVAND FIELD Pro)ect No: L-10-1411

TEST RESULTS Date: Scptembeil2Oll
801 BANCISOPT, POIN-l-E-CLA,RE. QC H9R 4L6

Client: Mine Arnaud (Sept-îles, Oc) Projeot: Geotechnical study

ATTERBERG LIMITS GRAIN SIZE ANALYSIS (% of)

—

z

—w — LU 9 w <e > o
. ) Ui — Z 4 -, z o,

O >— O 10 > O Si
W -J Q Q LU Ui LU Ui n

4 DE 9 10 D O

0 0 W J o 0 LU Q Q U Q LL O Q

No No W 9,,, w,, w I Cu Pc 0200 200-75 70-20 20-5 5-2.5 2.5-315 0.315-0.00 0,05-0.002 50.002

U-26 GSO 2.44 73.77 52.9% 53.0 22.5 30.6

551 1.07 75.14 47.6% 19 38.0 29.4 8.6

552 3.35 72.86 54.0% 15 42.5 22.7 19.8

4.57 71.64 46.1%

4.66 71.55 48.2% 17

s--3 4.72 71.49 55.5% 17

4.88 71.33 60.8% 17 20

5.03 71.18 48.2% 17 37.0 22.2 14.8 95

5.12 71.09 44.5% 17

5.33 70.88 15.5% 6.7 5.6 3.4 24.7 22.3 37.3(’nO,08)

5.49 70.72 42.5%

ST4 5.64 70.57 42.1% 17 47.0 27.3 19.7

5.79 70.42 42.0% 17

5.88 70.33 40.0% 18 23 95

T-1

T-38

T-3A

T-4

T-8

T-8A

T-9

ST1

SS2

OS

ST1

SS2

SS3

ST4

5T5

ST6

SS7

SS8

GS

GS

GS

OS

GS

GS

15

16

16

18

18

61.0

57.0

36.4

38.0

24.6

19.0

33

70

-z__42.0 19.5 22.5

24.2%

76.7%

57.9%

45.1%

42.8%

22.7%

18

17

17

17

17

17

17

40.0

49.0

19

36.0

26.2

20.7

13.8

28.3

292

90

100

3.5 33.5 43.7 19.4 (<0.08)

E6.8

168

27

30

NOTES:
GRAIN SIZE ANALYSIS PERFORMEO ON MINUS 2Omm, COBBLE AND BOULDER CONTENT NOT EVALUATED
OS: GRAB SAMPLE (FROM TEST PITS), SS: SPLIT SPOON AND ST: SHELBY TUBE (FROM BOREHOLES) Page 5 of 6
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Laboratory Test Resuits

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



JOURNEAUXASSOC.
CONSUtTANT ENGENILCI M 4 (j, CHN4QULGEOtOGIQLJt HYOROL.OCIQLJI Elevation (m)

CONSULTING CWJL MNpNQ. GL1±! rrIr CCOLOGCCAL & HYORGLOGLCAL ENGINECRING

LJA No:

CSA A23.2-2A

Client:

Project:

Mine Arnaud (Sept-îles, Qc)

Geotechnical study

Sand Gravel
Clay Sut

Fine I Medium Coarse Fine Coarse

Z ZZ j!’
- n— ‘
-

-

::

H

Signature

Resuits

Sample No:

Depth (m):

Elevation (m):

Moisture content (%): 26.2 10.6 17.7 9.9 22.0 1.6

Legend» II À 4

R-1 R-1 R-3 R-4 R-6 R-22A

1.2 2.4 2.4 3.4 2.4 1.2

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

2.5 84.1 90.7 89.7 84.7 99.8 99.6

1.25 74.8 82.4 79.1 76.6 98.6 97.8

0.630 45.3 59.8 62.1 60.0 93.2 84.1
0.315 17.8 23.3 28.9 34.9 75.6 35.1

0.160 5.7 2.1 3.4 5.4 31.3 7.3

0.080 1.3 0.4 0.9 1.0 6.2 5.6

100

90

80

70

g60
u)
50
Q
40

e—

30

20

10

O
0.001 0.01 0.1 1 10 100

Grain size (mm)

Sam pied by: N.Journeaux Date: ---- Analyzed by: A.MilIs Date:

Gra-L-1 1-1411



GRAIN SIZE Project No: L-10-1411
JOURNEAUX ASSOC. ANALYSIS Borehole No:

OMSION LA JOURNEAUX TNC.

CONSULTANT 04 QENIL OVNI. MINIS CEOTIJCHNIGIJL. GLoiocgui S HYDEOL ocout Elevation (m)
CONSULTING CIVIL MINING. CtOttC,,NICAL GCOLOGICAL & I4VOROLOGICflI. INGIPLOCRING

LJA No:

CSA A23.2-2A

Resuits

Client: Mine Arnaud (Sept-îles, Qc)

Project: Geotechnical study

Sample No:

Depth (m):

Elevation (m):
Moisture content (%):

Sand I Gravel j
Clay Sut

Fine j Medium coarse j Fine Coarse

Signature:

t:4 À ILegend»

R-9/SSI R-1 0/SS1 R-1 OISS2 R-1 OISS3

1.8 1.8 3.4 4.9

18.5 3.8 23.6 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

2.5 92.8 99.8 98.1 99.2

1.25 89.4 98.0 96.8 96.6

0.630 77.4 85.7 91.1 8.49
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

100

90

80

70

Cl)
50

40
o

30

20

10

O
0.001 0.01 0.1 1 10

Grain size (mm)

100

Sampled by: J.Breton — Date: — Analyzed by: A.MiIIs Date:

Gra-L-1 1-1411



GRAIN SIZE Project No: L-10-1411
JOURNEAUX ASSOC. ANALYSIS Borehole No:

OMBION LAN JOURNEAUX INC.

CONSULTANT EN SERA CIVIL MINIER GEor.rcHNIouE, GLOLOGIQIJE S HVLWOLOGIOUE Elevation (m)
CONSULnNG CIVIL MINING. GCO1tCHNICVL GEOLOGICAL. & HYDROLOGICAL ENGINEERING

LJAN0:

CSA A23.2-2A

Client: Mine Arnaud (Sept-îles, Qc)

Project: Geotechnical study

Legend» À
U-16 U -19 U-26/ST4 U -31 T-8

0.6 1.1 5.6 2.4 0.9

14.2 28.8 15.5 27.2 57.9 6.1

Sieve (mm)

80

56

40

28

20

14

10

5

2.5

1.25

0.630
0.315

0.160

0.080

% Passing

100.0

100.0 96.7

75.2 93.3

71.2 92.8

61.5 100.0 91.6

42.8 98.5 87.7

32.0 93.7 84.3

21.9 77.0 79.0

15.7 61.6 70.4
10.8 48.7 59.6

5.2 36.0 47.7

2.1 18.0 37.3

100.0 100.0

90.6 91.1

77.9 90.6

45.8 100.0 83.9

28.1 96.5 78.3

15.6 88.6 67.7

10.4 77.2 46.4
7.3 63.1 23.2

4.6 40.9 7.0

2.5 19.4 2.7

Sand Gravel
CIay Sut

Fine I Medium j coarse Fine Coarse

.:: - *
--

--

::

H

Signature:

Results

Sample No:

Depth (m):

Elevation (m):
Moisture content (%):

w-1

2.1

100

90
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70

u)
50
Q
40
e

30

20
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o
0.001 0.01 0.1 1 10 100

Grain size (mm)

Sampled by: N.Journeaux Date: ---- Analyzed by: A.MiIIs Date:

Gra-L-1 1-1411



Laboratory Test Resuits

Consolidation Test Reports

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

T-03A



JOURtIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
DMSION LAS JOURNEAUX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCR0FT POINTE-CLAlRE QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 0210612011

Borehole: R-09 Sample: ST4 Drilling date: 09I04I11
Test depth: 11.0 m Description: CLAY

a0
1.600 —-—--• • —

II
1.550 —1 ‘ —————--H—

I I

1.500 I
I I

1.450
—————————-:

I I
1.400 I

I I
1.350 ————-, I

I I

1.300 ——————--—-‘
I I

1250 ————————-‘ I

lE___

>

0.800

0.750
————-———— :

0.700 ———————--—‘ I

10.00 100.00 1000.00

APPLIED PRESSURE (kPa)

LL: 35 Cu: 49 kPa

PI: 14

TEST SUMMARY
SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE a : Consolidation pressure 130 kPa

w 48.86 % 34.36 % : Vertical effective stress 100 kPa

y 18.03 kN/m3 19.87 kN/m 0p - : Overconsolidation difference 30 kPa

yd 12.11 kN!m3 14.79 kNIm3 Cv Coefficient of consolidation . m2/s

Sr % % Cmv: Coefficient of compressibility kPa1

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

Analysed by: A.MilIsSampled by: J.Breton Date: 11-04-09 Date: 11-06-01



JOURIIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
DMSION LAS JOURNEAUX INC. CONSOLIDATION Project No.: L-10-1411

801 BANCROFT. POINTE-CLAIRE, QC K9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 14/0612011

Borehole: R-10 Sample: ST7 Drilling date: 08104111

Test depth: 11.0 m Description: CLAY

O,,c
1.600

1.550

1.500

1.450

1.400

1.350

1.300

1.250
0

o 1.200

1.150

1.100
> 1.050

1.000

0.950

0.900

0.850

0.800

0.750

0.700
10.00 100.00 1000.00

APPLIED PRESSURE (kPa)

35 Cu: 31 kPa

14

TEST SLJMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE : Preconsolidation stress 160 kPa

w 39.58 % 31.89 % : Verticâl effective stress 100 kPa

y 18.29 kN/m3 20.09 kN/m3 - 0vo : Overconsolidation difference 60 kPa

yd 13.10 kN/m3 15.23 kN/m3 Cv: Coefficient of consolidation . m/s

Sr % % Cmv: Coefficient of compressibility kPa1

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
Samoled bv: J.Breton Date: 11-04-08 Analvsed bv: A.Mills Date: 11-06-13

LL:

PI:



JOURtIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-îles, Qc)
DMSIONIABJOURNEAIJXINC. CONSOLIDATION Project No.: L-10-1411

801 BANCROPT, POINTE-CLAIRE, QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 18/0612011

Borehole: R-15 Sample: ST3 Drilling date: 13I04111

Test depth: 2.6 m Description: PEAT

a0’

2.800;

2.7504

2.700’

2.650’

2.600’

2.550:

2.5001

2.450: ——————-

I ‘X

2.400 ,

22.350

2.300 :
22.250
o
>2.200e

2.150:

2.100:

2.050:

2.000:

I.QV - —.-

1.900:

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 a’ : Preconsolidation stress kPa

w 85.23 % 54.56 % : Vertical effective stress kPa

y 13.74 kN/m3 16.06 kN/m3 - 0vo : Overconsolidation difference kPa

yd 7.42 kN/m3 10.39 kN/m3 Cv: Coefficient cf consolidation . m2Is

Sr % % Cmv: Coefficient of compressibility kPa1

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/0!

Sampled by: J.Breton Date: 11-04-13 Analysed by: A.MiIls Date: 11-06-17



JOURtIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-hes, Qc)
DMSION LAS JOURNEAUX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCROFT. POINTE-CLAIRE, QC K9R 4L6 TEST Project: Geotechnical study

Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 25/06/2011

Borehole: U-03 Sample: ST4 Drilling date: 09/04111
Test depth: 4.1 m Description: CLAY

a0’

1.600

1.550

1.500

1.450

1.400

1.350

1.300

1.250
G,

o 1.200

1.150

1.100
> 1.050

1.000

0.950

0.900

0.850

0.800

0.750

0.700

10.00 100.00 1000.00

APPLIED PRESSURE (kPa)

15

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE : Consolidation pressure 95 kPa

w 41.66 % 29.72 % a,0’ Vertical effective stress 35 kPa

y 1 6.97 kN/m3 18.32 kN/m3 O’ - : Overconsolidation difference 60 kPa

yd 11.98 kN/m3 14.13 kN/m3 Cv: Coefficient 0f consolidation . m2/s

Sr % % Cmv: Coefficient 0f compressibility kPa1

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: 1 1-04-09 Analysed by: A.MiIIs Date: 1 1-06-24

LL:

PI:

46 Cu: 27 kPa



JOURNEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-îles, Qc)
ONISION LAS JOURNEALIX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCROFT POlNTECLAIRE QC H9R 4L6 TEST Project: Geotechnical study

Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 25106!2011

Borehole: U-03 Sample: ST5 Drilling date: 09104111
Test depth: 6.4 m Description: CLAY

a0’
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- —. ...l........ I
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1.150 ————i-t....
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1.100 —i-——-:- .- —-— ——-- -

>1.050 —-——..-4..—..—..-:- f:::

1.000 ——---i-——-
0.950
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0.900
I -

0.850 —-----‘----;-
0.800

0.750

0.700

10.00 100.00 1000.00

APPLIED PRESSURE (kPa)

38 Cu: 34 kPa

14

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE ap : Consolidation pressure 90 kPa

w 43.46 % 30.79 % Vertical effective stress 55 kPa

y 17.12 kN/m3 18.52 kN/m3 - : Overconsolidation difference 35 kPa

yci 11.93 kN/m3 14.16 kN/m3 Cv: Coefficient cf consolidation . m2Is

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 bv: J.Breton Date: 11-04-09 Analysed by: A.Mills Date: 11 -06-24

LL:
PI:



JOURtIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
DMSION LAB JOURNEAUX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCROFT. POINTE-CLAIRE, QC K9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 29106/2011

Borehole: U-06 Sample: ST3 Drilling date: 12I04I11
Test depth: 5.6 m Description: CLAY

Ovo’ Op’
1.600

1.550

1.500

1.450

1.400

1.350

1.300

1.250
w

o 1.200

1.150

1.100
> 1.050

1.000

0.950

0.900

0.850

0.800

0.750

0.700
10.00 100.00 1000.00

APPLIED PRESSURE (kPa)

37 Cu: 33 kPa

13

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE Op’ : Consolidation pressure 75 kPa

w 57.89 % 42.74 % Ovo’ : Vertical effective stress 50 kPa

y 16.27 kNIm 18.22 kN/m3 Op’ - : Overconsolidation difference 25 kPa

yd 10.31 kN/m3 12.76 kN/m3 Cv: Coefficient cf consolidation m2Is

Sr % % Cmv: Coefficient of compressibility kPa’

e 1.570 1.121 COMPRESSION INDEX

Dr estimated mesured

DIMENSIONS Cc: compression 0.67

Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression 0.17

Samoled bv: J.Breton Date: 11-04-12 Analvsed bv: A.Mills Date: 11-06-28

LL:

PI:



LL:

PI:

JOURtIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-îles, Qc)
DMSION LAS JOURNEAUX CONSOLIDATION Project No.: L-10-1411

801 BANCROFT, POINTE-CLAIRE QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 18106/2011
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1.550

1.500

1.450

1.400

1.350

1.300

1.250
a)
o 1.200

1.150

1.100
> 1.050

1.000

0.950

0.900

0.850

0.800

0.750

0.700

Borehole: U-10 Sample: ST5 Drilling date: 09/04/11
Test depth: 4.1 m Description: CLAY

a0’

10.00 100.J0 1000.00

APPLIED PRESSURE (kPa)

51 Cu: 31 kPa

21

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE Op’ : Consolidation pressure 100 kPa

w 48.85 % 33.29 % Ovo’ : Vertical effective stress 30 kPa

y 16.79 kN/m3 22.40 kN/m Op’ - : Overconsolidation difference 70 kPa

yd 11.28 kN/m3 16.80 kN/m3 Cv: Coefficient 0f consolidation . m/s

Sr % % Cmv: Coefficient of compressibility kPa1

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: 1 1-04-09 Analysed by: A.MilIs Date: 11-06-17



JOURI’IEAUX AS8OC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
OPJISION LABJOURNEAUXINC CONSOLIDATION Project No.: L-l O-1411

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 TEST Project: Geotechni cal study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 21/0612011

Borehole: U26 Sample: ST3 Drilling date: 09104/11

Test depth: 4.8 m Description: CLAY

10.00 100.00 1000.00

APPLIED PRESSURE (kPa)
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0.700

37 Cu: 20 kPa

15

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE o’ : Consolidation pressure 95 kPa

w 50.14 % 37.57 % : Vertical effective stress 45 kPa

y 17.86 kN/m3 19.91 kN/m3 Op’ - Ovo’ : Overconsolidation difference 50 kPa

yd 11.90 kN/m3 14.47 kN/m3 Cv: Coefficient 0f consolidation . m2Is

Sr % % Cmv: Coefficient of compressibility kPa1

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: 1 1-04-09 Arïalysed by: A.Mills Date: 11-06-20

LL:

PI:



JOURI’IEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
DMSION LAS JOURNEAUX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCROFT POINTE.CLAIRE, QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 21106/2011

Borehole: U-26 Sample: ST4 Drilling date: 09l04I11
Test depth: 5.6 m Description: CLAY

au,’
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APPLIED PRESSURE (kPa)

47 Cu: 23 kPa

20

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE c’ : Consolidation pressure 95 kPa

w 48.91 % 36.20 % Ovo’ : Vertical effective stress 50 kPa

y 16.58 kN/m3 17.86 kN/m O’ - Ove’ : Overconsolidation difference 45 kPa

yd 11.13 kN/m3 13.11 kN/m3 Cv: Coefficientof consolidation . m2/s

Sr % % Cmv: Coefficient of compressibility kPa1

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 Analvsed bv: A.Mills Date: 1 1-06-20

LL:

PI:



JOURtIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-îles,
DMSION LAB JOURNEAUX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCROFF. POINTE-CLAIRE, QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 09/0712011

Borehole: T-03A Sample: STI Drilling date: 07104111
Test depth: 1.2 m Description: CL

a0’
OE700 -

O.65O: —--- -

0.600 -

0.550: ——--- -

O.500 —i-—--.- -

:
O.45O•:

I

0.400: )-

0.350:

0.300

0.250:

0.200’
10.00 100.00 1000.00 10000.00

APPLIED PRESSURE (kPa)

LL:
PI

Cu: kPa

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE : Consolidation pressure kPa

w 21.80 % 19.14 % : Vertical effective stress 10 kPa

y 21.52 kN/m3 22.98 kN/m3 Op’ O,’ : Overconsolidation difference kPa

yd 17.67 kN/m3 19.29 kN/m3 Cv: Coefficient 0f consolidation . m2/s

Sr % % Cmv: Coefficient of compressibility kPa’

e 0.499 0.411 COMPRESSION INDEX

Dr estimated mesured

DIMENSIONS Cc: compression #DIVIO!

Dia. (cm) 6.350 Height (cm) 1.905 Cr: re-compression #DIVIO!

Date: 11-04-07Sampled by: J.Breton Analysed by: A.MiIIs Date: 11-07-08



JOURtIEAUX AS8OC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-hes, Qc)
DMSION LAS JOURNEAIJX CONSOLIDATION Project No.: L-10-1411

801 BANCR0FT POINTECLAIRE, QC H9R 4L6 TEST Project: Geotechnical study

Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 09!07I2011

Borehole: T-03A Sample: ST4 Drilling date: 07104111
Test depth: 4.9 m Description: CLAY
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APPLIED PRESSURE (kPa)

38 Cu: 27 kPa

19

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE a’ Consolidation pressure 70 kPa

w 74.13 % 58.11 % a,,’ : Vertical effective stress 45 kPa

y 15.54 kN/m 18.17 kN/m3 Op’ - Ove’ Overconsolidation difference 25 kPa

yd 8.92 kN/m3 11.49 kN/m3 Cv: Coefficient 0f consolidation . m’Is

Sr % % Cmv: Coefficient 0f compressibility kPa1

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: ii-04-07 Analysed by: A.Mills Date: 11-07-08



JOURIIEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
DMSION LABJOURNEAUX INC. CONSOLIDATION Project No.: L-1 O-1411

801 EANCROFT. POINTE-CLAIRE, QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 05!07!2011

Borehole: T-03A Sample: ST5 Drilling date: 07104111

Test depth: 6.4 m Description: CLAY
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APPLIED PRESSURE (kPa)

40 Cu: 13 kPa

14

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE Op’ : Consolidation pressure 90 kPa

w 44.03 % 37.58 % o’ : Vertical effective stress 40 kPa

y 17.44 kN/m3 19.55 kN/m3 Op’ - Overconsolidation difference 50 kPa

yd 12.11 kN/m3 14.21 kNIm3 Cv: Coefficient of consolidation . m2/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

LL:

PI:

Sampled by: J.Breton Date: 11-04-07 Analysed by: A.MilIs Date: 11-07-04



JOURI’IEAUX ASSOC. ONE DIMENSIONAL Client: Mine Arnaud (Sept-Îles, Qc)
OMSON LAS JOIJRNEAIJX INC. CONSOLIDATION Project No.: L-1 O-1411

801 BANCROFT, POINTECLAIRE QC H9R 4L6 TEST Project: Geotechnical study
Tel.: (514) 630-4997 Fax.: (514) 630-8937 Date: 0510712011
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Borehole: T-03A Sample: ST6 Drilling date: 07104I11

Test depth: 7.9 m Description: CLAY

a0

10.00 100.00 1000.00

APPLIED PRESSURE (kPa)

49 Cu: 15 kPa

28

TEST SUMMARY

SAMPLE CHARACTERISTICS COMPRESSIBILITY PROPERTIES

INITIAL STATE FINAL STATE cp : Consolidation pressure 100 kPa

w 52.71 % 43.14 % cvo : Vertical effective stress 65 kPa

y 17.38 kN/m3 19.89 kN/m3 Op - : Overconsolidation difference 35 kPa

yd 11.38 kN/ms 13.90 kN/m3 Cv: Coefficient 0f consolidation . m2/s

Sr % % Cmv: Coefficient of compressibility kPa1

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: 1 1-04-07 Analysed by: A.MilIs Date: 1 1-07-04

LL:

PI:



Laboratory Test Resuits

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



Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

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

DIVISIONLABJOURNEAUXINC.
Borehole No. R3

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth 8’
ASTM D 4318 Date 15/04/2011

JA No.

Method Resuits

Not dried: l Natural moisture content: 17.70 W%

Air dried: Liquid limit: 30.00 WL

Oven dried: Plastic limit: 19.44 Wp

Plasticity index: I = W, - Wp = 10.56 P

Liquidity index: ‘L = (W- Wp) “P = -0.1653 ‘L

Plastic Limit Natural Moisture Content

Contenant No.: 1 2 3 4 5 6

Total mass wet: 4.30 4.60 4.30 - - -

Total mass dry: 4.10 4.40 4.00 - - -

Mass container: 2.90 3.20 2.80 - - -

Mass of dry sou: 1.20 1.20 1.20 - - -

Moisture content: 16.67 16.67 25.00 - - -

Average: 19.44% Average: 17.70%

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

Massofdrysoil: 2.10 3.50 4.20 5.50 4.70 - g

Moisture content: 38.10 28.57 30.95 34.55 27.66
- %
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Sampled by: : NJ Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

Atterb-Limils 1411 - R3 8ft.xlsEng



Method

Notdried: Li

Air dried:

Oven dried:

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass 0f dry sou:

Moisture content:

Average:

Resuits

Natural moisture content: 33.80 W0!0

Liquid limit: 20.00 WL

Plastic limit: 12.24 W

Plasticity index: Ip = WL - Wp = 7.76 P

Liquidity index: ‘L —(W- Wp)!!p = 2.77947 ‘L

Plastic Limit

1

5.00

4.76

2.80

1.96

12.24

2

5.30

5.06

3.10

1.96

12.24

3

26

4

Average:

Natural Moisture Content

5 6

33.80%

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

DIVISION LAS JOURNEAUX INC
Borehole No. R7

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS5 13’-15’
ASTM D 4318 Date 29/04/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Number of blows

Total mass wet:

Total mass dry:

Mass container:

Mass of dry soil:

Moisture content:

17

7.40

6.57

2.80

3.77

15

6.59

5.97

2.90

3.07

12.24%

Liquid Limit

7.29

6.54

2.70

3.84

19.53

36

8.15

7.31

3.00

4.31

22.02 20.20 19.49
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Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verifled by: : NJ

Date: Date: Date:
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Method

Notdried: 1j

Air dried:

Ovendried:

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass of dry soil:

Moisture content:

Average:

Plastic Limit

1

4.00

3.50

1.30

2.20

22.73

2

4.00

3.50

1.30

2.20

22.73

3

Resuits

Natural moisture content: 34.60 W%

Liquid limit: 37.00 WL

Plastic limit: 22.73 W

Plasticity index: Ip = WL - Wp = 14.27 1P

Liquidity index: ‘L = (W- W) 11 = 0.83185 ‘L

4

Average:

Natural Moisture Content

22.73%

quid Limit

5 6

34.60%

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 - - - g
Moisture content: 38.89 42.42 34.74 - - - %

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

OTVISON LABJOURNEAUX INC.
Borehole No. R9

801 BANCROFT, PolN-rE-CL.AIRE, QC H9R 4L6 Depth SS2 15’-17
ASTM D 4318 Date 06/05/2011

JANo.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study
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Sampled by: : JB Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

Atterb-Limits 1411 -R9SS2 15ft-l7ftidsEng



Liquid Limit

4 5 6

Average: 36.60%

JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411
Borehole No. RIO

DIVISION LAS JOURNEUX INC.

801 BANCROFT, POINTE-CLAIRE, QC I-19R 4L6 Depth SS4 20’-22’
ASTM D 4318 Date

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Results

Not dried: Natural moisture content: 36.60 W%

Air dried: Liquid limit: 37.00 WL

Oven dried: l Plastic limit: 22.22 Wp

Plasticity index: = WL - W = 14.78 l

Liquidity index: ‘L = (W- Wp) ‘1P = 0.97293 ‘L

Plastic Limit

Contenant No.: 1 2 3

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%

Natural Moisture Content

Numberofblows 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 - - g

Mass container: 4.10 2.90 2.90 3.00 - - g

Mass of dry sou: 5.40 6.60 5.70 7.70 - - g

Moisture content: 37.04 36.36 36.84 38.96 - -

i_i
JT :

60 70
=80=

90 100
10 15 20 25 30 40 50 60 80 100

Liqiud limit: W L

nf hIn

[ampled by: : JB Analysed by: : AM Verified by: : NJ

[ Date: Date: Date:

Atterb-Limits 1411 . RIO SS4 20ft-22ft.xlsEng



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

OIVISIONLABIOURNEAUXINC.
Borehole No. RiO

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth ST7
ASTM D 4318 Date 29/06/2011

JAN0.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 41.70 W%

Air dried: Liquid limit: 35.00 WL

Oven dried: Plastic limit: 21.32 Wp

Plasticity index: I,, = W, - W = 13.68 l

Liquidity index: ‘L = (W- Wp) 1’P = 1.48978 ‘L

Plastic Limit Natural Moisture Content

Contenant No.: 1 2 3 4 5 6

Total mass wet: 3.00 3.90 - - - -

Total mass dry: 2.70 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%

Numberofblows 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

Massofdrysoil: 7.00 6.30 8.40 7.50 - - g
Moisture content: 35.71 34.92 33.33 36.00 - - %

10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 80 70 80 90 100
Number of blows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verified by: NJ

Date: Date: Date:
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ATTERBERG LIMITS Project No. L-10-1411JOURNEAUX ASSOC. Borehole No. R-11
DIVISION LAS JOURNEAUX INC.

Depth 4’801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6
ASTM D 4318 Date 12/03/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 50.30 W%

Air dried: Liquid limit: 54.50 WL

Oven dried: Plastic limit: 27.17 Wp

Plasticity index: Ip = WL - Wp = 27.33 F’

Liquidity index: ‘L = (W- Wp) 1’P = 0.84631 ‘L

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 - - -

Massofdrysoil: 0.90 1.10 1.00 - - -

Moisture content: 33.33 18.18 30.00 - - -

Average: 27.17% Average: 50.30%

Numberofblows 31 23 16 - - - - - - -

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 soil: 2.20 2.80 3.50 - - - g

Moisture content: 54.55 53.57 54.29 - -
- %
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Sampled by: : NJ Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Atterb-Limits 1411 - RI I 4ft.xlsEng



Method Resuits

JOURNEAUX ASSOC ATTERBERG LIMITS Project No. L-10-1411
Borehole No. RI 1

DIVISiON LAU JOURNEAUX INC.

801 BANCROFT, P0NTE-CLAIRE, QC H9R 4L6 Depth SS5 12.5’-14.5’
ASTM D 4318 Date 28/04/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Not dried: Natural moisture content: 52.60 W%

Air dried: Liquid limit: 37.00 WL

Cyan dried: Plastic limit: 28.25 Wp

Plasticity index: W - Wp
= 8.75 P

Liquidity index: ‘L = (W- Wp) 11P
= 2.78285 1L

Plastic Limit Natural Moisture Content

Contenant No.: 1 2 3 4 5 6

Total mass wet: 5.24 4.53 6.09 - - -

Total mass dry: 4.90 4.17 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 - - - - - - -

Total mass wet: 7.35 5.87 6.88 - - - g
Total mass dry: 6.01 5.11 5.81 - - - 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 - -

-
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Number of bows LIqiud limit: W I.

Sampled by: : JB Analysed by: : AM Verified by: : NJ

[pte: Date: Date:

Atterb-Limits 1411 - Ru SS5 12.5ft.14.5ft.xIsEng



JOURNEAUX ASSOC. ATTERBERG LIMITS L-10-1411

DIVISION LAN .JOURNEAUX INC.

801 BANCROF’T, P01NTECLAIRE, QC H9R 4L6 Depth SS6 15’-17’
ASTM D 4318 Date 29/04/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 40.70 W%

Air dried: Liquid limit: 32.00 WL

Oven dried: l Plastic limit: 21.92 Wp

Plasticity index: Ip = WL - Wp
= 10.08 ‘P

Liquidity index: ‘L = (W- Wp)/Ip
= 1.86322 ‘L

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 - - - -

Massofdrysoil: 2.19 1.87 - - - -

Moisture content: 21.92 21.93 - - - -

Average: 21.92% Average: 40.70%

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 - - %
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Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Atterb-Umits 1411 - RI I SS6 I Sft-1 7ft.xIsEng



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

OIVISIONLABJOURNEAUXTNC.
Borehole No. R-12

801 BANCROFT, POINTE-CLAIRE, OC H9R 4L6 Depth 8
ASTM D 4318 Date 12/03/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 26.10 W%

Air dried: Liquid limit: 28.50 WL

Oven dried: Plastic limit: 17.86 Wp

Plasticity index: WL - Wp = 10.64 F’

Liquidity index: ‘L = (W- Wp) 1’P = 0.77453 ‘L

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 4.10 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%

Numberofblows 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 - - -
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Number of blows Liqiud Ilmit: W L

Sampled by: : NJ Analyseci by: : AM Verified by:: NJ

Date: Date: Date:
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JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411

DIVISION LABJOURNEAUX INC.
Borehole No. R-13A

801 EANCROFT, POINTE.CLÂIRE, QC N9R 4L6 Depth SS2 2.5’-7’
ASTM D 4318 Date 06/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Results

Not dried: Li Natural moisture content: 44.70 W%

Air dried: Liquid limit: 51.50 WL

Oven dried: I Plastic limit: 25.00 Wp

Plasticity index: = W - W = 26.50 l

Liquidity index: ‘L = (W- Wp)/Ip 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 4.10 - - - -

Mass container: 1.90 1.30 - - - -

Mass of dry sou: 1.68 2.80 - - - -

Moisture content: 25.00 25.00 - - - -

Average: 25.00% Average: 44.70%

Number of blows 23 40 11 - - - - - - -

Total masswet: 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

Massofdrysoil: 6.20 4.10 5.60 - - - g

Moisturé content: 53.23 48.78 53.57 - -
- %

20 0 L-M ML
10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 60 70 80 90 100

Number 0f blows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

Atterb-Limits 1411 - R13A SS2 2.5ft-7ft.xlsEng



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

DM3IONLAJOURNEAUXINC.
Borehole No. R-13A

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS3 7.5’-9.5
ASTM D 4318 Date 06/05/2011

JA No.

Method Resuits

Not dried: 1 Natural moisture content: 52.60 W%

Air dried: Liquid limit: 49.00 WL

Oven dried: l Plastic limit: 31.82 WP

Plasticity index: = W - W, = 17.18 l

Liquidity index: ‘L = (W- Wp)/I = 1.20952 ‘L

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: 2.10 2.10 - - - -

Mass of dry sou: 2.20 2.20 - - - -

Moisture content: 31.82 31.82 - - - -

Average: 31 .82% Average: 52.60%

Liquid_Limit

Numberofblows 24 29 8 - - - - - - -

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 0f dry soil: 4.90 4.70 6.80 - - - g

Moisture content: 51.02 46.81 51.47 - - -

:: •i•ii •ïiiiiii 70
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Liqiud limit: W L

Number of blows

Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - R13A SS3 7.58-95ft.xlsEng



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

DMSIONLABJOiJRNEAUXINC.
Borehole No. R-13B

801 BANCROFT, POENTE-CLAIRE, QC H9R 4L6 Depth SS1 5-T
ASTM D 4318 Date 06/05/2011

JA_No.

Method Resuits

Not dried: Li Natural moisture content: 59.80 W%

Air dried: Liquid limit: 45.00 WL

Oven dried: Li Plastic limit: 27.78 Wp

Plasticity index: = W, - Wp = 17.22 P

Liquidity index: ‘L = (W- Wp) / ‘P = 1.85935 ‘L

Plastic Limit Natural Moisture Content

Contenant No.: 1 2 3 4 5 6

Total mass wet: 3.60 3.60 - - - -

Total mass dry: 3.10 3.10 - - - -

Mass container: 1.30 1.30 - - - -

Mass of dry sou: 1.80 1.80 - - - -

Moisture content: 27.78 27.78 - - - -

Average: 27.78% Average: 59.80%

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
Massofdrysoil: 7.40 5.50 5.10 6.00 6.60 - g

Moisturecontent: 58.11 50.91 47.06 45.00 42.42 -
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Sampled by: : JB Analysed by: : AM Verified by:: NJ
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Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - R13B SSI 5ft-7ftxlsEng



Method

Notdried:

Air dried:

Oven dried: Li

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass of dry sou:

Moisture content:

80

70

60

50

40

30

20

Plastic Limit

1

3.30

2.57

1.30

1.27

Results

Natural moisture content: 37.10 W%

Liquid limit: 49.50 WL

Plastic limit: 41.38 W,

Plasticity index: Ip = WL - Wp = 8.12 P

Liquidity index: ‘L = (W- Wp)/Ip = -0.5275 ‘L

Average:

57.48

2

2.90

2.50

1.30

1.20

33.33

23

3

2.90

2.50

1.30

1.20

33.33

41 .38%

4

Natural Moisture Content

Average:

5 6

37.10%

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

DIVIsION LAB .JOURNEAUX
Borehole No. R-13E

801 BANCROFr, POINTE-CLAIRE, QC H9R 4L6 Depth SS1 2.5’-4.5’
ASTM D 4318 Date 06/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study
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Number of blows

Total mass wet:

Total mass dry:

Mass container:

Mass of dry soil:

Moisture content:

Liquid Limit

4.30

46.51 50.00

Sampled by: : JB Analysed by: : AM
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Verifled by: : NJ

Date:
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Atterb-Limits 1411 - RI3E SS1 2.5ft-4.5ftxlsEng



IIIhIAII ATTERBERG LIMITS ProjectNo. L-10-1411
WW WØ Borehole No. R-13E

DIVISION LAN JOURNEAUX INC

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS2 5-7
ASTM D 4318 Date 06/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 29.90 W%

Air dried: Liquid limit: 36.00 WL

Oven dried: lj Plastic limit: 23.62 Wp

Plasticity index: Ip = WL - Wp = 12.38 P

Liquidity index: ‘L = (W- Wp) 11P = 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 - - - -

Massofdrysoil: 1.70 1.94 - - - -

Moisture content: 23.53 23.71 - - - -

Average: 23.62% Average: 29.90%

Number of bfows 9 21 26 39 - - - - - -

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 - - g

Massofdrysoil: 5.80 5.80 5.50 6.10 - - g

Moisture content: 39.66 36.21 36.36 34.43 - -

_______I I I I 40———-CL———CL

I — 1.—F—.-.J J::
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10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 60 70 80 90 100

Number of blows Liqiud limit: W

Sampled by: : JB

Date:

Analysed by: : AM Verifled by: : NJ

Date: Date:

Alterb-Limits 1411 - R135 SS2 5ft-7f1.xlsEng



Method

Not dried:

Air dried:

Oven dried:

.

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass of dry sou:

Moisture content:

Resuits

Natural moisture content: 35.70 W%

Liquid limit: 52.00 WL

Plastic limit: 30.96 Wp

Plasticity index: Ip = WL - W = 21.04 1P

Liquidity index: ‘L = (W- Wp) 1’P = 0.22526 ‘L

Average:

Plastic Limit

1

5.51

4.94

3.10

1.84

30.98

2

4.76

4.32

2.90

1.42

30.99

26

8.52

6.23

2.00

4.23

3

5.33

4.69

2.62

2.07

30.92

30.96%

14.10

10.56

3.10

7.46

4

Average:

Natural Moisture Content

5 6

35.70%

g

g

g

g

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

OM51ONLABJOUNEAUINC.
Borehole No. R15

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS2 2’-4’
ASTM D 4318 Date 28/03/2011

JAN0.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study
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Number 0f blows Liqiud limit: W .

Sampled by: : JB Anaiysed by: : AM IVerified by: : NJ
. I

Date: Date: Date: I

Number of blows

Total mass wet:

Total mass dry:

Mass container:

Mass 0f dry soil:

Moisture content:

11

10.76

7.59

1.90

5.69

55.71

Alterb-Limits 1411 - R15 SS2 2ft-4ft.xlsEng



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

DIVISION LAS JOURNEAUX INC,
Borehole No. Ri 6

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS4 10-12’
ASTM D 4318 Date 02/04/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 60.60 W%

Air dried: Liquid limit: 49.00 WL

Oven dried: 1J Plastic limit: 26.68 Wp

Plasticity index: I = W - Wp = 22.32 1P

Liquidity index: ‘L (W Wp)/I = 1.51983 ‘L

Plastic Limit Natural Moisture Content

Contenant No.: 1 2 3 4 5 6

Total mass wet: 5.00 4.70 4.94 - - -

Total mass dry: 4.60 4.32 4.49 - - -

Mass container: 3.10 2.90 2.80 - - -

Massofdrysoil: 1.50 1.42 1.69 - - -

Moisture content: 26.67 26.76 26.63 - - -

Average: 26.68% Average: 60.60%

Numberofblows 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

Massofdrysoil: 5.60 6.30 8.10 7.50 - - g

Moisture content: 55.36 52.38 46.91 46.67 - - %

70

65

60

55

50

45

40

0 35
O

30

25

20

10 15 20 25 30 40 50 60 80 100

Number of blows

X
o
•0
C

U

0
o
o-

Sampled by: : JB Analysed by: : AM Verified by:: NJ

Date: Date: Date:

Atterb-Limits 1411 - R16 SS4 lOft-12ft.xlsEng



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

ONOAOURNEAUXINC.
Borehole No. T-3

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth 10
ASTM D 4318 Date 12/03/2011

JA_No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 51.00 W%

Air dried: Liquid limit: 42.00 WL

Oven dried: Plastic limit: 19.52 WP

Plasticity index: Ip = WL - Wp = 22.48 P

Liquidity index: ‘L = (W- W)/I = 1.40039 ‘L

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: 4.10 4.20 4.10 - - -

Mass container: 2.90 3.10 2.80 - - -

Massofdrysoil: 1.20 1.10 1.30 - - -

Moisture content: 25.00 18.18 15.38 - - -

Average: 19.52% Average: 51 .00%

Numberofblows 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 0f dry soil: 6.00 5.20 6.10 5.20 - - g
Moisture content: 51.67 44.23 40.98 40.38 - -
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Number of blows Liqiud limit: W L

Sampled by: : NJ Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

Atterb-Limits 1411 - T3 lOft.xlsEng



Analysed by: : AM

Date

IIIIIAII ATTERBERG LIMITS ProjectNo. L-10-1411
WW Borehole No. T3-A

DIVISION LAN JOURNEAUX INC

801 BANCROFT, POINTE-CLAIRE, QC I’19R 4L6 Depth SS3 12.5’-14.5
ASTM D 4318 Date 06/05/2011

JA_No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Results

Not dried: Natural moisture content: 72.80 W%

Air dried: Liquid limit: 61.00 WL

Oven dried: Plastic limit: 36.36 Wp

Plasticity index: I, = W - Wp = 24.64 P

Liquidity index: ‘L (W- Wp)/Ip = 1.47897 ‘L

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 2.40 - - -

Mass container: 1.30 1.30 1.30 - - -

Massofdrysoil: 1.32 1.10 1.10 - - -

Moisture content: 36.36 36.36 36.36 - - -

Average: 36.36% Average: 72.80%

L quid Limit

Numberofblows 15 18 25 32 - - - - - -

Total mass wet: 9.80 9.70 8.70 7.00 - - g

Total mass dry: 7.20 7.10 5.90 4.80 - - g

Masscontainer: 3.80 3.10 1.30 1.30 - - g

Massofdrysoil: 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 L

Sampled by: : JB

Date: : IDate:
Verifled by: : NJ

Alterb-Limits 1411 - T3A SS3 12.5f1-14.5ft.xlsEng



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

DNISION LABJOURNEAUX INC.
Borehole No. T3A

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth ST4 15’-17’
ASTM D 4318 Date 07/07/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Notdried: I Natural moisture content: 71.10 W%

Air dried: Liquid limit: 57.00 WL

Oven dried: Plastic limit: 38.05 Wp

Plasticity index: = WL - Wp = 18.95 1P

Liquidity index: ‘L =(W- W)/Ip = 1.74395 ‘L

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: 4.10 3.60 3.70 - - -

Mass container: 3.00 2.70 2.80 - - -

Massofdrysoil: 1.10 0.90 0.90 - - -

Moisture content: 36.36 44.44 33.33 - - -

Average: 38.05% Average: 71.10%

Liquid_Limit

Numberotblows 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 sou: 4.20 4.80 7.20 - - - g

Moisture content: 69.05 56.25 54.17 - - - %
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Number of blows Liqiud limit: W I.

Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Atterb-Limits 1411 - T3A ST4 l5fT-l7ft.xlsEng



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

OtVISION LAB JOURNEAUX INC.
Borehole No. T3A

801 BANCROFT, P0INTE.CLMRE, QC H9R 4L6 Depth ST5
ASTM D 4318 Date 30/06/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Li Natural moisture content: 41.70 W%

Air dried: Liquid limit: 40.00 WL

Oven dried: Plastic limit: 26.25 Wp

Plasticity index: = WL - Wp = 13.75 P

Liquidity index: ‘L =(W- W)/I = 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%

Numberofblows 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 sou: 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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‘‘ Number of blows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

Atlerb-Limits 1411 - T3A ST5 20f1-22f1.xlsEng



Client: Mine Arnaud (Sept-Îles, Qc)

IIIhIAII ATTERBERG LIMITS ProjectNo. L-10-1411
WW W2 Borehole No. T3A

DIVISION LAS .JOURNEAUX INC.

801 BANCROFT, PONrE-CLAIRE, QC H9R 4L6 Depth ST6 25-27’
ASTM D 4318 Date 07/07/2011

JA_No.

Project: Geotechnical study

Method Results

Not dried: l Natural moisture content: 51.70 W%

Air dried: Liquid limit: 49.00 WL
Oven dried: Plastic limit: 20.74 Wp

Plasticity index: = W, - W = 28.26 l

Liquidity index: ‘L = (W- W)/I = 1.09554 ‘L

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 4.20 4.10 - - -

Massofdrysoil: 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 - - 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 soi!: 2.20 1.50 1.70 2.40 - - g

Moisture content: 68.18 60.00 52.94 41.67 - - %

:___ ïIIIHH 1111 EE

:L cz

5O 30 ---H—MH-OII-—

1 10 100

Number of blows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

Atterb-Limils 1411 - T3A ST6 25ft-27ftxIsEng



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

DIVISION LABJOURNEAUX INC.
Borehole No. T-9

801 BANCROFT, PONTE.CLAtRE, QC H9R 4L6 Depth 9’
ASTM D 4318 Date 12/03/2011

JA No.

Method Results

Not dried: Natural moisture content: 42.80 W%

Air dried: Liquid limit: 36.00 WL

Oven dried: l Plastic limit: 29.17 WP

Plasticity index: Ip = WL - Wp = 6.83
Liquidity index: ‘L = (W- Wp)/Ip = 1.99512 ‘L

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: 4.10 4.00 3.90 - - -

Mass container: 3.10 3.20 2.90 - - -

Mass of dry sou: 1.00 0.80 1.00 - - -

Moisture content: 30.00 37.50 20.00 - - -

Average: 29.17% Average: 42.80%

Liquid_Limit

Numberofblows 11 19 23 32 - - - - - -

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

Massofdrysoil: 5.90 4.60 2.10 6.90 - - g

Moisture content: 42.37 39.13 109.52 33.33 - -
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Number 0f blows Liqiud limit: W L

Sampled by: : NJ Analysed by: : AM Verified by: : NJ

Date: Date: Date

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - T9 9ft.xlsEng



Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method

Not dried:

Air dried:

Oven dried:

e
Natural moisture content: 63.50 W%

Liquid limit: 54.50 WL

Plastic limit: 3333 Wp

Plasticity index: Ip = WL - Wp
= 21.17 P

Liquidity index: ‘L = (W- Wp)/! 1.4252 ‘L

Resuits

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%

Numberofblows 20 27 26 10 - - - - - -

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

Massofdrysoil: 1.90 7.80 7.10 4.90 - - g

Moisture content: 184.21 53.85 53.52 57.14 - - %
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Number of blows Liqiud limit: W L

Sampled by: : NJ Analysed by: : AM Verifled by: : NJ

Date: Date: Date:

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

PMI0N LABJOURNEAOX INC.
Borehole No. U-1

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth 12’
ASTM D 4318 Date 12/03/2011

JA No.

Atterb-Limits 1411 - UI l2ft.xlsEng
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Sampled by:

Date:

JOURNEAUX ASSOC. ATTERBERG LIMITS L-10-1411

DIVISION LA8 JOURNEAUX INC

801 BANCROFT, POINTE-CLAIRE, QC I49R 4L6 Depth SS3 5-7’
ASTM D 4318 Date 04/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Results

Not dried: Natural moisture content: 56.70 W%

Airdried: Liquidlimit: 61.00 WL

Oven dried: 1J Plastic limit: 27.71 Wp

Plasticity index: Ip = WL - Wp = 33.29 1P

Liquidity index: ‘L = (W- Wp) ‘‘P = 0.87085 ‘L

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 - - -

Massofdrysoil: 1.43 1.40 1.10 - - -

Moisture content: 27.27 28.57 27.27 - - -

Average: 27.71% Average: 56.70%

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

Massofdrysoil: 4.50 7.30 8.00 - - - g

Moisture content: 64.44 58.90 57.50 - - -

X
S,
0
D

U

u,
‘S

D.

20—

-

10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 60 70 80 90 100

Number of blows Liqiud limit: W L
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Atterb-Limits 1411 - U3 SS3 5ft-7ft.xlsEng



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

DIVISONLABJQURNEAUXINC.
Borehole No. U3

801 BANCROFT, POINTE-CLAIRE, QC I-19R 4L6 Depth ST4 12.5’-14.5
ASTM D 4318 Date 30/06/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 55.00 W%

Air dried: Liquid limit: 46.00 WL

Oven dried: Plastic limit: 30.89 Wp

Plasticity index: = W - Wp = 15.11 P

Liquidity index: ‘L = (W- Wp)!Ip = 1.59568 ‘L

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 - - -

Massofdrysoil: 1.20 0.70 1.30 - - -

Moisture content: 33.33 28.57 30.77 - - -

Average: 30.89% Average: 55.00%

Numberofblows 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 - - g

Mass container: 4.10 3.00 2.90 2.90 - - g

Massofdrysoil: 5.00 4.30 4.00 2.70 - - g

Moisture content: 56.00 48.84 45.00 44.44 - - %
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ii

i::____
3O —----—-——--H—MHOH—H—
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30 I
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=60=

70 80 90 100
Number 0f blows Uqiud limit: W L

Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Atterb-Limits 1411- 1J3 ST4 12.5ft-145ft.xlsEng



Method

Not dried:

Air dried:

Ovendried:

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass of dry soil:

Moisture content:

Average:

Natural moisture content: 53.60 W%

Liquid limit: 37.50 WL

Plastic limit: 23.23 Wp

Plasticity index: Ip = WL - Wp 14.27 ‘P

Liquidity index: ‘L = (W- Wp)/Ip = 2.12799 ‘L

PIastc Limit

1

3.20

2.84

1.30

1.54

23.38

2

3.00

2.70

1.40

1.30

23.08

3

23.23%

4

Average:

Natural Moisture Content

5 6

53.60%

9.40

7.20

1.40

Resuits

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

OIVISIONI.ABJOURNEAUX(NC.
Borehole No. U3

801 BANCROFT, POaNTE-CLAIRE, QC H9R 4L6 Depth ST5 20’-22
ASTM D 4318 Date 29/06/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Number of blows

Total mass wet:

Total mass dry:

Mass container:

Mass of dry sou:

Moisture content:

7

6.50

5.00

1.30

3.70

L

3

7.60

5.50

1.40

4.10

quid Limit

23

Sampled by: : JB

Date:

10

Number 0f blows

100 0 10 20 30

Analysed by: : AM Verified by: : NJ

Date: Date:
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Atterb-Limits 1411 - U3 ST5 2Oft-22ft.xlsEng



IIIhIAII ATTERBERG LIMITS ProjectNo. L-10-1411
ww.‘.‘wø www. Borehole No. U-5

UIVISQN LABJOURNEAUX iNC.

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth 12
ASTM D 4318 Date 12/03/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 45.10 W%
Air dried: Liquid limit: 45.00 WL

Oven dried: Plastic limit: 22.25 W

Plasticity index: Ip = WL - Wp = 22.75 P

Liquiciity index: ‘L = (W - Wp) / 1P = 1.0044 ‘L

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 soil: 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 - - - 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 - - - g
Moisture content: 62.50 38.64 41.03 - - - %
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Sampled by: : NJ Analysed by: : AM Verified by: : NJ

Date: Date: Date:
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Plastic Limit Natural Moisture Content

4 5 6

Average: 65.00%

JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411
Borehole No. U6

OMSION LAS JOURNEAUX INC.

801 BANCROFT, POINTE-CLAIRE, QC K9R 4L6 Depth SS2 S’-7’
ASTM D 4318 Date 04/05/2011

JA_No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Li Natural moisture content: 65.00 W%

Air dried: Liquid limit: 56.00 WL

Oven dried: Li Plastic limit: 35.82 Wp

Plasticity index: Ip = WL - Wp = 20.18 p

Liquidity index: ‘L =(W- Wp)/Ip = 1.44608 ‘L

Contenant No.: 1 2 3

Total mass wet: 3.60 5.90 5.30

Total mass dry: 3.00 5.30 4.67

Mass container: 1.30 3.66 2.90

Mass of dry soil: 1.70 1.64 1.77

Moisture content: 35.29 36.59 35.59

Average: 35.82%

___________

Number of blows 10 27 38 - - - - - - -

Total mass wet: 13.30 13.80 14.00 - - - g

Total mass dry: 9.20 9.90 10.20 - - - g

Mass container: 2.90 3.10 2.80 - - - g

Massofdrysoil: 6.30 6.80 7.40 - - - g

Moisture content: 65.08 57.35 51.35 - -
-

T 4°CL-*CL7-----

45 :3 :7:z:
20

______________

O cMML—----——
10 15 20 25 30 40 50 60 80 100

0 10 20 30 40 50 60 70 80 90 100
Number of blows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Atterb-Limils 1411 - U6 SS2 5ft-7ft.xlsEng



Method Resuits

IIIIkII ATTERBERG LIMITS ProjectNo. L-10-1411
WW•• Borehole No. U6

DIVISION LAB .IOURNEAUX INC.

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS4 22.5’-24.5’
ASTM D 4318 Date 04/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Not dried: 1 Natural moisture content: 48.00 W%

Air dried: Liquid limit: 29.00 WL

Oven dried: Plastic limit: 22.06 Wp

Plasticity index: Ip = WL - Wp = 6.94 P

Liquidity index: ‘L = (W- W) 11i’ 3.73819 ‘L

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 - - -

Massofdrysoil: 2.20 2.51 2.41 - - -

Moisture content: 22.73 22.71 20.75 - - -

Average: 22.06% Average: 48.00%

Liquid_Limit

Numberofblows 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: 2.90 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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Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Atterb-Limits 1411 - U6 SS4 22.5ft-24.5ft.xlsEng



Project: Geotechnical study
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Client: Mine Arnaud (Sept-Îles, Qc)

II IUIAII ATTERBERG LIMITS Project No. L-10-1411
WW WWW. Borehole No. U6

DMSION LAB ,JOURNEAUX INC

801 BANCROET. POINTE-CLAIRE, QC H9R 4L6 Depth ST3 17.5,-19.5’
ASTM D 4318 Date 29/06/2011

JA No.

Method Results

Not dried: l Natural moisture content: 55.80 W%

Air dried: Liquid limit: 37.00 WL

Oven dried: l Plastic limit: 24.26 Wp

Plasticity index: Ip = WL - Wp = 12.74 P

Liquidity index: ‘L = (W- Wp)/Ip = 2.47621 ‘L

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 - - - -

Massofdrysoil: 1.70 2.00 - - - -

Moisture content: 23.53 25.00 - - - -

Average: 24.26% Average: 55.80%

Number of blows 5 9 22 27 - - - - - -

Total masswet: 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 0f dry soil: 4.60 4.30 3.40 7.60 - - g

Moisture content: 43.48 39.53 38.24 35.53 - - %

1 10 100 40 60 70 80 90 100
Number of blows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verified by: : NJ
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JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411

DIVJSIONLABJOURNEAUXINC.
Borehole No. U-9A

801 BANCROFT, P0NTE.CLAIRE, QC H9R 4L6 Depth SS2 5’-7’
ASTM D 4318 Date 04/05/2011

JANo.

Method Resuits

Not dried: Natural moisture content: 56.80 W%

Air dried: Liquid limit: 49.50 WL

Oven dried: l Plastic limit: 35.83 Wp

Plasticity index: Ip = WL - Wp = 13.67 P

Liquidity index: ‘L = (W- W)/I = 1.53418 ‘L

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 - - -

Massofdrysoil: 1.61 1.40 1.39 - - -

Moisture content: 28.57 28.57 50.36 - - -

Average: 35.83% Average: 56.80%

Liquid Limit

Numberofblows 17 22 27 42 - - - - - -

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 sou: 6.20 7.10 8.80 7.50 - - g
Moisture content: 53.23 50.70 47.73 46.67 - -
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Number of bows Liqiud limit: W L

Sampled by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - U9A SS2 5ft-7ftxlsErig



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

OVISIONLABJOURNEAUXING.
Borehole No. U-9A

801 BANCROF-r, POINTE-CLAIRE, QC H9R 4L6 Depth SS3 7.5’-9.5’
ASTM D 4318 Date 05/05/2011

JA No.

Method Resuits

Not dried: Natural moisture content: 50.50 W%

Air dried: Liquid limit: 38.00 WL

Oven dried: Plastic limit: 20.55 Wp

Plasticity index: I, = W - Wp = 17.45 1P

Liquidity index: ‘L (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 - - -

Massofdrysoil: 1.50 1.28 0.00 - - -

Moisture content: 20.00 21.09 0.00 - - -

Average: 20.55% Average: 50.50%

Numberofblows 10 17 26 45 - -

Total masswet: 16.80 14.10 13.60 14.10 - - g

Totalmassdry: 12.80 10.90 10.70 11.20 - - g

Mass container: 3.70 3.00 2.90 3.00 - - g

Massofdrysoil: 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 Verifled by: : NJ

Date: Date: Date:

Client: Mine Arnaud (Sept-îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - U9A SS3 7.5ft-9.5ft.xlsEng



Method

Notdried:

Air dried:

Oven dried:

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass 0f dry sou:

Moisture content:

Plastic Limit

I

3.40

2.90

1.20

1.70

14

11.60

8.70

3.10

5.60

Resuits

Natural moisture content: 80.40 W%

Liquid limit: 49.50 WL

Plastic limit: 29.29 Wp

Plasticity index: Ip = WL - Wp = 20.21 1P

Liquidity index: ‘L = (W- Wp) 1’P = 2.52932 ‘L

Average:

29.41

2

3.55

3.10

1.31

1.79

25.14

27

14.80

10.90

2.90

8.00

3

3.70

3.10

1.30

1.80

33.33

17.70

13.30

4.10

9.20

4

Average:

Natural Moisture Content

5 6

80.40%

g

g
g

g

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

DM3IONLABJOURNEALJXINC.
Borehole No. UlO

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS4 10’-12’
ASTM D 4318 Date 05/05/2011

JA_No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study
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Moisture content:
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JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411

DMSONLA8JOURNEAUXING.
Borehole No. UlO

801 SANCROFT, POINTE.CLAIRE, QC H9R 4L6 Depth ST5 12.5’-14.5’
ASTM D 4318 Date 30/06/2011

JA_No.

Method Resuits

Not dried: 11 Natural moisture content: 56.80 W%

Air dried: Liquid limit: 50.50 WL

Oven dried: 1 Plastic limit: 29.48 Wp

Plasticity index: I, = W - Wp = 21.02 P

Liquidity index: ‘L = (W- Wp)/Ip = 129975 ‘L

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 - - -

Massofdrysoil: 2.10 1.60 1.10 - - -

Moisture content: 33.33 18.75 36.36 - - -

Average: 29.48% Average: 56.80%

Numberofblows 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

Date: Date: Date:

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study
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Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Not dried:

Air cl ried:

Oven dried:

Method

R

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass 0f dry sou:

Moisture content:

Natural moisture content: 47.30 W%

Liquid limit: 43.00 WL

Plastic limit: 24.58 Wp

Plasticity index: = WL - Wp 18.42 1P

Liquidity index: ‘L (W- W)/Ip = 1.23343 ‘L

Average:

Number of blows

Total mass wet:

Total mass dry:

Mass container:

Mass of dry soi!:

Moisture content:

Liquid Limit

Plastic Limit

I

4.20

3.90

3.00

0.90

33.33

2

4.00

3.80

2.90

0.90

22.22

3

4.10

3.90

2.80

1.10

18.18

Resuits

28

4

Natural Moistue Content

verage:

5 6

47.30%

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

DIV)SIONLABJOURNEUXINC.
Borehole No. U-14

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth 9’
ASTM D 4318 Date 12/03/2011

JAN0. -—

24.58%

70

65

60

55

50

45

40

. 35

30

25

10.10

8.00

3.00

5.00

42.00

g

g

g

g

%

8

8.80

6.80

2.80

4.00

50.00

15

9.40

7.40

3.00

4.40

45.45

10 15 20 25 30 40 50 60 80 100

Number of blows

Sampled by: : NJ Analysed by: : AM Verified by:: NJ

Date: Date: Date:
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Project: Geotechnical study
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Sampled by: : JB

Date:

Client: Mine Arnaud (Sept-Îles, Qc)

IIIhIkII ATTERBERG LIMITS ProjectNo. L-10-1411
— WW•Z WW• Borehole No. U22

DIVISION LAS .JOURNEAI.JX INC.

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS3 15’-17’
ASTM D 4318 Date 05/05/2011

JA No.

Method Resuits

Not dried: EZj Natural moisture content: 49.50 W%

Air dried: Liquid limit: 43.00 WL’

Ovendried: Plastic limit: 31.25 Wp

Plasticity index: Ip = WL - Wp = 11.75 P

Liquidity index: ‘L = (W- W)/Ip = 1.55319 ‘L

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 sou: 1.60 1.60 0.00 - - -

Moisture content: 31.25 31.25 0.00 - - -

Average: 31.25% Average: 49.50%

L quid Limit

Number of blows 18 21 25 32 - - - - - -

Total mass wet: 13.20 12.80 12.50 11.70 - - 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 - - g

Moisture content: 50.00 46.97 42.65 40.98 - - %

10 15 20 25 30 40 50 60 80 100

Number of blows
0 10 20 30 40 50 60 70 80 90 100

Liqiud Iimit W L

Analysed by: : AM Verified by: : NJ

Date: Date:

Atterb-Limits 1411 - U22 SS3 15ft.17ftxlsEng



Method

Not dried:

Air dried:

Oven dried:

.

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass of dry soil:

Moisture content:

Average:

Plastic Limit

1

4.09

3.55

1.39

2.16

25.00

Resuits

Natural moisture content: 42.10 W%

Liquid limit: 35.00 WL

Plastic limit: 25.00 Wp

Plasticity index: Ip = WL - WP = 10.00 ‘P

Liquidity index: ‘L = (W- W)/Ip = 1.71 ‘L

2

3.80

3.30

1.30

2.00

25.00

3

0.00

0.00

0.00

0.00

0.00

4

Average:

Natural Moisture Content

5 6

42.10%

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

Massofdrysoil: 7.20 7.90 8.10 10.20 -
-

g

Moisture content: 40.28 36.71 35.80 33.33 - -

Liquid_Limit

70

60

JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411
Borehole No. U22

UIV1SION LAB JOURNEALJX INC.

801 BANCROFT, POtNTECLAIRE, QC H9R 4L6 Depth SS5 25-30’
ASTM D 4318 Date 05/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study
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Sampled by: : JB Analysed by: : AM IVerifled by: : NJ
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Analysed by: : AM

Date:

ATTERBERG LIMITS ProjectNo. L-10-1411
WW WW• Borehole No. U-26

DIVISION LAB .JOURNEAUX INC.

801 BANcR0FT, PoINTE-CLAIRE, QC H9R 4L6 Depth 8
ASTM D 4318 Date 12/03/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Results

Not dried: Li Natural moisture content: 52.90 W%

Air dried: Liquid limit: 53.00 WL

Oven dried: Plastic limit: 22.45 Wp

Plasticity index: Ip = WL - Wp 30.55 P

Liquidity index: ‘L = (W- Wp) 1’P = 0.99673 ‘L

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%

Limit

Number of blows 26 37 15 - - - - - - -

Total mass wet: 7.20 5.90 12.50 - - - g

Total mass dry: 5.10 4.40 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 - -
-

L
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Number 0f blows Liqiud limit: W L

Sampled by: : NJ

Date:

Verifled by: : NJ

Date:

Atterb-Limits 1411 - U26 8ft.xlsEng
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Analysed by: : AM

Date:

ATTERBERG LIMITS ProjectNo. L-10-1411
WW W2 Borehole No. U26

DMSON LAB JOURNEAUX INC.

801 BANCROF-r, POINTE-CLAIRE, QC H9R 4L6 Depth SSI 2.5’-4.5’
ASTM D 4318 Date 05/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Ej Natural moisture content: 47.60 W%

Air dried: Liquid limit: 38.00 WL

Oven dried: 1j Plastic limit: 29.36 Wp

Plasticity index: I = W - Wp
= 8.64 1P

Liquidity index: ‘L = (W- W)/Ip
= 2.11162 ‘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 - - -

Massofdrysoil: 1.23 1.70 1.70 - - -

Moisture content: 29.27 29.41 29.41 - - -

Average: 29.36% Average: 47.60%

Liquid Limit

Numberofblows 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 - - - g

Massofdrysoil: 5.80 7.30 5.40 - - - g

Moisture content: 39.66 38.36 37.04 - - -
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Sampled by: : JB

Date:

Verified by: : NJ
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Atterb-Limits 1411 - U26 SS1 2.5ft-4.5ft.xlsEng



IIIIAII ATTERBERG LIMITS Project No. L-10-1411
WW•‘W2 www• Borehole No. U26

OLVISION LAS JOURNEAUX INC.

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth SS2 10’-12’
ASTM D 4318 Date 05/05/2011

JA No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Method Resuits

Not dried: Natural moisture content: 54.00 W%

Air dried: Liquid limit: 42.50 WL

Oven dried: Plastic limit: 22.73 Wp

Plasticity index: = WL - Wp = 19.77 P

Liquidity index: ‘L =(W- Wp)/Ip = 1.58161 ‘L

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 - - - -

Massofdrysoil: 2.20 2.20 - - - -

Moisture content: 22.73 22.73 - - - -

Average: 22.73% Average: 54.00%

Numberofblows 10 12 17 27 38 -

Total mass wet: 12.30 10.10 9.70 11.40 12.50 - g

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 sou: 5.70 4.60 4.60 5.90 6.90 - g

Moisture content: 50.88 50.00 45.65 42.37 39.13 - %

E___ III1- EEEEHEEEEEEHEEEEE

ii *c -CL--:: ii -30

ioLM4-

10 15 20 25 30 40 50 60 80 100 0 10 20 30 40 50 60 70 80 90 100
Number 0f blows Liqiud limit: W L

Date:

: JB Analysed by: : AM IVerifled by: : NJ

Date:

Sampled by:

Date:

Atterb-Limits 1411 - U26 SS2 loft-1 2ft.xlsEng



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

DFVI$)ONLABJOURNEAUXINC.
Borehole No. U26

801 BANCROFT, POINTE-CLAIRE, QC H9R 4L6 Depth ST3 15’-17’
ASTM D 4318 Date 29/06/2011

JA_No.

Method Resuits

Not dried: l Natural moisture content: 50.60 W%

Air dried: Liquid limit: 37.00 WL

Oven dried: Plastic limit: 22.22 Wp

Plasticity index: I = W - W = 14.78
Liquidity index: ‘L =(W- W)/I = 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: 22.22 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

Massofdrysoil: 6.10 4.50 6.20 6.80 - - g

Moisture content: 40.98 40.00 37.10 35.29 - - %
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Number of blows Liqiud limit: W L
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[PIed by: : JB Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - (J26 ST3 158-1 7ft.xlsEng



Method

Notdried: EZ

Air dried:

Ovendried:

Contenant No.:

Total mass wet:

Total mass dry:

Mass container:

Mass 0f dry sou:

Moisture content:

Average:

40

Resuits

Natural moisture content: 41.60 W%

Liquid limit: 47.00 WL

Plastic limit: 27.27 W

Plasticity index: I = W - W = 19.73 1P

Liquidity index: ‘L = (W- W) 11P = 0.72627 1L

Plastic Limit

1

2.80

2.50

1.40

1.10

27.27

2

2.70

2.40
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1.10

27.27

3 4

Average:

Natural Moisture Content

5 6

41 .60%

14
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46.67

29

10.00
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g

g

g

g

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

DIVISION LAB.JOURNEAUX INC.
Borehole No. U26

801 BANcROIrr, POINTE-CLAIRE, QC H9R 4L6 Depth ST4 17.5’-19.5
ASTM D 4318 Date 29/06/2011

JA_No.

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Number of blows

Total mass wet:

Total mass dry:

Mass container:

Mass of dry sou:

Moisture content:
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JOURNEAUX ASSOC. ATTERBERG LIMITS Project No. L-10-1411

DIVISIONLABJOURNEAUXINC.
Borehole No. U-28

801 BANCROFT, POINTE.CLAIRE, QC H9R 4L6 Depth 13
ASTM D 4318 Date 12/03/2011

JA No.

Method Resuits

Not dried: Ij Natural moisture content: 55.20 W%

Air dried: Liquid limit: 49.50 WL

Oven dried: Plastic limit: 22.25 Wp

Plasticity index: Ip = WL - Wp = 27.25 P

Liquidity index: ‘L = (W- Wp)/Ip = 1.20918 ‘L

Plastic Limit Natural Moistue Content

Contenant No.: 1 2 3 4 5 6

Total mass wet: 2.80 5.00 5.10 - - -

Total mass dry: 2.60 4.80 4.90 - - -

Mass container: 1.90 3.70 3.90 - - -

Massofdrysoil: 0.70 1.10 1.00 - - -

Moisture content: 28.57 18.18 20.00 - - -

Average: 22.25% Average: 55.20%

Numberofblows 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 - - g

Mass container: 3.00 2.90 3.70 3.70 - - g

Massofdrysoil: 4.80 6.20 2.70 4.00 - - g

Moisture content: 54.17 50.00 44.44 42.50 - - %

50
=== 4O —I---CL---c-- ----
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40 I E 30 --H—- -4----MH-OH -

I E 20
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Sampled by: : NJ Analysed by: : AM Verified by: : NJ

Date: Date: Date:

Client: Mine Arnaud (Sept-Îles, Qc)

Project: Geotechnical study

Atterb-Limits 1411 - U28 l3ft.xlsFng



Laboratory Test Resuits

Certificate of Chemical Analyses on water samples

Sample location
Sample 1: R-07
Sample 2: Upstream ofT-03A
Sample 3: T-03A
Sample4: R-10
Sample5: R-11
Sample6: R-11



9770 ROUTE TRANSCANADIENNE
ST. LAURENT, OUEBEC

Laboratories
5=

http:llwww.agatlabs.com

CLIENT NAME: JOURNEAUX ASSOC (DIV. DE LAB JOURNE
801 RUE BANCROFT
POINT-CLAIRE, QC H9R4L6

ATTENTION TO: MARC HUBERT

PROJECT NO: L-10-1411

AGAT WORK ORDER: 11 M553448

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

AIl samples wiII be disposed of within 30 days following analysis. Please contact the Iab if you require additional sample storage time.

Laboratories Page 1 of 9
This version replaces and cancels ail previous versions, if applicable. Reproduction 0f Ibis document is prohibited, in whole or part, unless authonsed in writing by the Iaboratory. The

resuits relate only to the samples analyzed
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ATTENTION TO: MARC HUBERT

SAMPLING SITE:Sept-lles

< 1.0
< 0.8

<10
< 3.0

995

<1.0

<0.8
<10
<3.0

1050

0.0%
0.0%
0.0%
0.0%

5.4%

<1.0

<0.8
<10
<3.0

<300

86%
95%
95%
96%

100%

80% 120%
80% 120%

80% 120%
80% 120%

80% 120%

97%

99%
93%
97%

96%

0.0%

0.0%
0.0%

0.0%

<2.0
<1.0

<2000

<3.0

93%

95%
89%

98%

80% 120%

80% 120%

80% 120%

80% 120%

95%
97%
104%

101%

Water Analysis
RPT Date: 2011-11-29 DUPLICATE REFERENCE MATERIAL METHOD BLANK MATRIX SPIKE

Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dsp #1 Dup #2 RPD Limits Recovery Limita Recovery Limits

Lower Upper Loweri Upper Lower Upper

Total metals
Arsenic 1128 2952228 90% 110% 96% 80% 120%

Cadmium 1128 2952228 80% 120% 100% 80% 120%
Chromium 1128 2952228 80% 120% 94% 80% 120%
Copper 1128 2952228 80% 120% 92% 80% 120%
Iron 1128 2952228 80% 120% 103% 80% 120%

Nickel 1128 2952228 < 2.0 < 2.0 80% 120% 96% 80% 120%
Lead 1128 2952228 < 1.0 < 1.0 80% 120% NA 80% 120%
Sodium 1128 2952228 < 2000 < 2000 90% 110% 109% 80% 120%
Zinc 1128 NA NA NA 80% 120% 96% 80% 120%

Dissolved metals

Arsenic(dissoved) 1128 2953758 2.4 2.5 80% 120% NA 80% 120%
Cadmium (dissolved) 1128 2953758 <0.8 <0.8 80% 120% 102% 80% 120%
Chromium(dissolved) 1128 2953758 <10 <10 80% 120% 87% 80% 120%
Copper(dissolved) 1128 2953758 <3.0 <3.0 80% 120% 100% 80% 120%
Iron (dissolved) 1128 2953758 < 300 < 300 80% 120% 99% 80% 120%

Nickel (dissolved) 1128 2953758 3.8 3.8 80% 120% 95% 80% 120%
Lead (dissolved) 1128 2953758 < 1.0 < 1.0 80% 120% NA 80% 120%

Sodium (dissolved) 1128 2953758 31200 34600 80% 120% 109% 80% 120%
Zinc (dissolved) 1128 2953758 <3.0 <3.0 80% 120% 107% 80% 120%

Inorganic analyses

Chloride 1 2952228 2.16 80% 120% 109% 80% 120%
Conductivity 1 2952228 23 80% 120% NA 80% 120%
pH 1 2952228 5.42 90% 110% NA 0% 0%
Sulfate (VIRN) 1 2952228 2.97 90% 110% 116% 80% 120%

1 NA NA NA 0.0% < 5.0 98% 80% 120% 99% 80% 120% 94% 80% 120%
1 2952228 < 0.1 < 0.1 0.0% < 0.1 81% 80% 120% 83% 80% 120% 99% 80% 120%
1 2952228 < 0.4 < 0.4 0.0% < 0.4 91% 80% 120% 98% 80% 120% 93% 80% 120%

4.1%

0.0%
0.0%

0.0%

0.0%

<1.0

<0.8
<10

<3.0

<300

100%
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80% 120%
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99%

98%

1.77
24

5.34

2.47

19.8%
4.3%
1.5%

18.4%

<1 99%
<10 107%

96%
<20 96%

80% 120%

80% 120%

80% 120%

80% 120%

95%
104%
98%
100%
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Method Summary
CLIENT NAME: JOURNEAUX ASSOC (DIV. DE LAB JOURNE AGAT WORK ORDER: 11 M553448

PROJECT NO: L-10-1411 ATTENTION TO: MARC HUBERT

SAMPLED BY:Marc Hubert SAMPL INC SITE:Sept-IIes

I DATE I DATE LITERATURE I ANALYTICAL
PARAMETER I AGAT S.O.P

PREPARED ANALYZED REFERENCE TECHNIQUE

Trace Organics Analysis

Petroleum hydrocarbons ClO - C50 2011-11-28 2011-11-28 ORG-100-5104F MA.400-Hyd. 1.1 GC/FID

Water Analysis

Alcalinity 2011-12-13 2011-12-13 INOR-101-6000F SM 2320B 2léd. 2005 PC TITRATE

Fluoride 2011-11-28 2011-11-28 INOR-101-6004 SM 411 OB 2léd. 2005 ION CHROMATOGRAPH

AQ-2 DISCRETETotal Phosphorous(WW) 2011-12-15 2011-12-15 INOR-101-6048F MA.300-NTPT 1.1 ANALYZER
AQ-2 DISCRETETotal Phosphorus(DW&SW) 2011-12-15 2011-12-15 INOR-101-6048F MA.300-NTPT 1.1
ANALYZER

EPA SW 846 Met. 3050 et ICP/MSArsenic (dissoved) 2011-11-28 2011-11-28 MET-101-6105
6020
EPA-SW 846 Met. 3050 et ICP/MSCadmium (dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020
EPA SW 846 Met. 3050 et ICP/MSChromium (dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020
EPA SW 846 Met. 3050 etCopper (dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020 ICP/MS

EPA SW 846 Met. 3050 etIron (dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020 ICP-MS

EPA SW 846 Met. 3050 etNickel (dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020 ICP/MS

EPA SW 846 Met. 3050 etLead(dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020 ICP/MS

EPA SW 846 Met. 3050 et ICP/MSSodium (dissolved) 2011-11-28 2011-11-28 MET-101-6105 6020
EPA SW 846 Met. 3050 et ICP/MSZinc (dissolved) 2011-11-28 2011-11-28 MET-101-6105
6020

Chloride 2011-11-28 2011-11-28 INOR-101-6004F SM 411 OB 2léd. 2005 ION CHROMATOGRAPH

Conductivity 2011-11-28 2011-11-28 INOR-101-6016F MA.115-Cond. 1.0 r3 EC METER

pH 2011-11-28 2011-11-28 INOR-101-6021 F SM 4500-H+ B 2léd. 2005 PC TITRATE

Sulfate (WW) 2011-11-28 2011-11-28 INOR-1 01-6004F SM 411 OB 21 éd. 2005 ION CHROMATOGRAPH

Sulfate (DW&SW) 2011-11-28 2011-11-28 INOR-1O1-6004F SM 4110B 2léd. 2005 ION CHROMATOGRAPH

Arsenic 2011-11-28 2011-11-28 MET-101-6105F EPASW-846 6020 ICP-MS

Cadmium 2011-11-28 2011-11-28 MET-101-6105F EPA SW-846 6020 ICP/MS

Chromium 2011-11-28 2011-11-28 MET-101-6104F EPASW-8466020 ICP/MS

Copper 2011-11-28 2011-11-28 MET-101-6105F EPA SW-846 6020 ICP/MS

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 ICP/MS

Lead 2011-11-28 2011-11-28 MET-101-6105F EPA SW-846 6020 ICP/MS

Sodium 2011-11-28 2011-11-28 MET-101-6105F EPASW-8466020 ICP-MS

Zinc 2011-11-28 2011-11-28 MET-101-6105F EPA SW-846 6020 ICPIMS

METHOD SUMMARY Page 9of 9
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Tailngs Impoundment Area (December 2011)

Layout Plans and Typical Dam Sections

General Layout ofProject Infrastructure (Roche, October 2011)
L141 1-12 rev.B Dike — Type 1 Typical Section (JA, December 2011)
L141 1-13 rev.B Dike — Type 2 Typical Section (JA, December 2011)
L141 1-14 rev.B Dike — Type 3 Typical Section (JA, December 2011)
L141 1-15 rev.A Dike — Type 3 Typical Section (JA, December 2011)
L141 1-16 rev.A 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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