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EXECUTIVE SUMMARY 

ame& 

AMEC Earth & Environmental, a division of AMEC Americas Limited (AMEC), was retained by 
PhosCan Chemical Corp. (PhosCan) to provide engineering services for a preliminary geotechnical 
investigation for a proposed mine site development. 

The proposed mine site is located approximately 90 km to the Northeast of Hearst, OntaTio~-A-p-art 
of the geotechnical investigation was conducted in tandem with exploration work conducted by 
PhosCan. AMEC's scope of work was derived from the PhosCan's Request for Proposal of January 
14, 2008, and was outlined in the AMEC's proposal PY86006 of January 29, 2008. 

The site is currently undeveloped, and is mainly covered by wet muskeg, along with spruce forested 
areas. The area is generally low lying with poor drainage. Small ponds and creeks occur 
throughout the area. 

The fieldwork for the current investigation consisted of 12 shallow boreholes outside the proposed 
open pit footprint, 6 deeper boreholes within the open pit footprint, and 37 test pits. The boreholes 
were advanced to depths of up to 115.5 m below existing grade. The boreholes were put down by 
truck and track mounted drills between January 31 5t and March 11 th, 2008. The test pits were 
excavated with an excavator between 10th and 15th of February 2008. 

The general soil stratigraphy revealed in the boreholes and test pits comprised a surficial muskeg 
and swamp deposit, underlain by glacial deposits, preglacial deposits, and then the weathered 
Precambrian bedrock. The glacial soils consist primarily of sequences of fine to coarse grained tills, 
with fine-grained silty clay to silt and sand interlayers. The preglacial deposits, described as 
Cretaceous sediments, consist of heterogeneous silt with some clay to silty sand layers with 
occasional to frequent organic material (lignite). In general the deep boreholes encountered 
weathered bedrock, underlying the preglacial heterogeneous silt deposit. A high water table exists 
across the site with water levels located within the surficial muskeg. 

Based on the above soil and groundwater condition information, it is considered that excavations 
below the groundwater table and in swampy areas will require dewatering and drainage of the 
muskeg layer (e.g., construction of isolation berms and pumping). The excavation within the 
existing silty till soils will be straightforward provided groundwater flow from the muskeg layers is 
adequately controlled. Significant groundwater flow is likely to occur in excavations intersecting 
pockets and/or layers of water bearing soil layers encountered within the deeper preglacial deposits. 
In this regard, dewaterIng within the excavation will require a combination of pumping from 

strategically located sumps and/or other suitable methods, such as filter drains, pump wells or well 
points, etc. 

Dewatering of the overburden soils will be crucial to ensure pit slope and basal stability, and allow 
for suitable working conditions within the open pit. Seepage and runoff control atthe pit walls will be 
required both during development of the open pit as well as during the mining operations. 

The use of imported fill materials of specified geotechnical characteristics will likely be required for 
specific applications (e.g. drainage, road and slab-on-grade base, etc), where the on-site materials 
may not be appropriate. 

Further geotechnical investigation, including detailed field in-situ and laboratory testing, will be 
required to characterize the nature and geotechnical characteristics of the soil strata to carry out the 
detailed geotechnical design. 
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1.0 INTRODUCTION 

amec'3 

AMEC Earth & Environmental, a division of AMEC Americas Limited (AMEC), has been retained by 
PhosCan Chemical Corp. (Phoscan) to assist with a preliminary geotechnical investigation for thl3 
proposed Martison Phosphate Mine Site project, north of Hearst, Ontario (Figure 1). 

1.1 Geotechnical Investigation 

AMEC's scope of work was based on the Phoscan's Request for Proposal of 14 January 2008 and 
was responded to in AMEC's proposal PY86006 of January 2008 (re. D-1 1

). The scope of work for 
this preliminary investigation included the following: 

• Brief review of the existing background information. 

• Site reconnaissance by a geotechnical engineer. 
• Supervision of the winter 2008 investigation fieldwork. 

• Carry out sample examination and routine laboratory testing. 

• Assess the baseline geotechnical conditions (pre-feasibility level) for the planned main 
facilities: 
o Open Pit 
o Waste Rock dumps 
o Beneficiation Plant 
o Tailings Management Area 
o All season access roads 

It should be noted that the investigation program, including selection of drilling contractors and tYPE~ 
of drill rigs, was developed prior to our involvement. Our understanding of our scope of work was to 
supervise the drilling fieldwork, review the available historical information, obtain geotechnical 
samples, prepare geotechnical logs of the boreholes and provide a preliminary discussion regardin~l 
the geotechnical concerns, with the missing information and recommendations gaps to be filled 
during the next phase(s) of investigation. 

Environmental considerations were not part of the scope of work for this geotechnical investigation. 

This report presents the details of the preliminary geotechnical investigation, including details of 
fieldwork procedures, laboratory testing and interpretative comments from geotechnical engineerin9 
standpoint as they affect the development of the mine facilities. 

1.2 Hydrogeological Study 

In addition to the preliminary geotechnical investigation, a preliminary hydrogeological study was 
also undertaken to determine groundwater regime and flow conditions, as they relate to the 
construction of the proposed open pit. The results of the preliminary hydrogeological study are 
presented in a separate report. 

1 References are listed in the last section of this report. 
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2.0 SITE AND GEOLOGICAL SETTING 

2.1 Site Description 

ame& 

The proposed mine site is located approximately 90 km northeast of Hearst, Ontario. It is 
understood that the proposed development consists of an open pit mine, waste rock storage areas, 
tailings management areas, and various plant and mine offices. The site is generally low lying with 
poor drainage and is covered with muskeg and some treed areas. Small ponds, swamps and 
creeks exist through out the area. The grade variation within the pit area is approximately 2.6 m. 

Currently, the access to the site includes a 30 to 40 km long winter road. The proposed 
development will include construction of an all-season access road, improvements to the existing 
road and installation of a pipeline and utilities. 

Historically, the majority of subsurface investigations have taken place on-site since the early 1980's 
with one investigation in 1965 (re. R-3). The investigation reports (re. R-3 to R-8) are listed in the list 
of references at the end of this report. 

Existing known drill hole locations are shown on Figure 2, based on information available from 
various sources. 

2.2 Geology 

2.2.1 Introduction 

The following geological background is based on published information primarily available from the 
Ministry of Northern Development and Mines (MNDM). Specific references are provided and the 
reader is encouraged to seek out each reference for further information. Open File Report 5597 and 
Open File Report 5708 (re. GP-5 and GP-7) were reviewed during the preparation of this history. 
Additional geological information was made available from the Technical Report of April 1 ,2007, 
titled "Martison Phosphate Project - South Ridge Lake Area, prepared by J.S. Spalding (re. GP-9). 
The primary focus of this section is to understand the findings of the field investigations and 
assessing the soil and rock characteristics within the geologic framework. 

2.2.2 Bedrock and Preglacial Geology 

The project site is located within the physiographic region called Hudson Bay Lowland area (Fig. 
20.1, Easton R.M. 1992, reo GP-1), which is underlain by Palaeozoic and Mesozoic bedrock and soil 
material, over a Precambrian base. 

Reportedly, regional tectonic events occurred in Paleozoic and Mesozoic. A particular outcome of 
these events of a direct interest for the project site was the creation of a relatively small subsidence 
(depression) in the Precambrian base, identified as Moose River Basin, which facilitated the 
deposition of one of the only two small depo-centres of Paleozoic and Mesozoic sediments present 
in Ontario. In the Moose River Basin, the depth reach of the Precambrian depression is about 500 
m below sea level (Fig 20.2, Easton R.M. 1992, reo GP-1). 

Project No.: TY86002 Page 2 
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The southern margin of the Moose River Basin is, in part, bounded by a dominantly east-west major 
fault and displays a number of smaller-scale structural features, the most significant being thl3 
Pivabiska Ridge, Grand Rapids High, and Moose River High. It appears that the project site is 
located within, or in the immediate vicinity of the Pivabiska Ridge (Fig 20.6, Easton R.M. 1992, rE!. 

GP-1). While the height of this structural feature is relatively small, it influenced at certain times thl3 
sedimentation. Thus, the strata display steeper dips away from the ridge and from the southern 
faulted flank than the slopes along the northern flank of the basin. The Cretaceous (late Mesozoic 
era) sediments show themselves faulting features indicating that tectonic movements continued in 
this platform after the Mesozoic time (re. GP-1) 

The oldest sediments discovered in the deeper depressions in the Hudson Platform would originate 
in Middle to Upper Ordovician (Bad Cache Rapids Group) but do not necessarily appear in thE3 
shallower depression of the Moose River Basin, where, the lowest elevation of the Precambrian 
depression base is only about 500 m below sea level. This "shallowness" of the Moose River basin 
could be the reason that the oldest sediment overlying the Precambrian in this shallow depression 
appears to be the Middle Devonian age, called Moose River Formation and consisting of limestone, 
dolostone and shale. In turn, younger layers (later Devonian) are topped in sequences described as 
William Island Formation (limestone, dolostone, shale) and then Long Rapids Shale Formation. 
Then, the Devonian base is "abruptly" (disconformably) covered by a Cretaceous formation, with 
only occasional lenses from Middle Jurassic, thus marking a geological "gap" of about 200 Million 
Years (Ma), or more between the two successive layers. The Cretaceous deposits are described as 
Mattagami and Mistuskwia Beds differentiated by the distribution and proportions of kaolinitic clays, 
clay, sand and lignite. 

In accordance with an ESRI bedrock map, the area of the proposed pit seems to coincide with a 
small "speck" on top of the Precambrian base which northern projection was described previously as 
Pivabiska Ridge. The ESRI map describes this speck as "Intrusion of Unknown Age" consisting of 
Carbonatite - intrusive suite of early Paleozoic within the surrounding mass of Archean age. Hence, 
all, or most, of the bulk of the Paleozoic deposits mentioned earlier seem to be completely missin~1 
underneath the localized perimeter of this project site. 

Instead, as referred to in various references (Spalding J.S. 2007 (re. GP-8), and the Ontario 
Geological Survey lOGS] materials (re. GP-1 to GP-6) the Precambrian - early Paleozoic baSE! 
seem to be overlain by weathered parent bedrock material described as Residuum. The Residuum 
seems to have been concentrated within 3 neighbouring sub-zones described as Anomalies A, B, 
and C. In turn, the Residuum would be overlain by Mesozoic materials. 

It is largely assumed that no Mesozoic material would be present west of Burstall-McBrien Township 
(OGS, 1982, GP-3). However, this appears to be refuted by boreholes PT08-03 and PT08-04" 
completed at the site. A very limited review of historic holes completed in 1983 indicated that some 
holes also encountered Mezozoic - Cretaceous deposits at the site. The material encountered in 
the current boreholes, below the glaciated soils, seem to be very similar with the reported 
Cretaceous soils encountered by historical drilling within the Mattagami Formation and/or Mistuskwia 
Beds basin extending easterly of the present site. 
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A more detailed description of the Cretaceous materials provided in Easton R.M., 1992 (re. Gp-1) is 
presented as follows: 

Table 1 - Description of Cretaceous Materials, as per Easton R.M. 1992 

Unit Distribution Deposition Thickness Description 
Environment Range 

Mattagami Central & River flood plain, 14 to 166 m Weakly consolidated kaolinitic 
Formation Southern lacustrine, mudrock with lesser silica sand, 

Moose River swamp and bog gravel and lignite. Mudstones 
Basin component are grey, black, white, yellow or 

red and may be organic rich and 
laminated, or may contain 
pebbles. Silica sand is white, 
massive, flat bedded or planar 
cross-stratified and associated 
with stacked gravel or silt 
deposits. Upper contact with 
Pleistocene is difficult to 
determine. Lower contact is 
sharp and disconformable with 
Mistuskwia Formation and 
unconformable with older strata. 

Mistuskwia Central Moose Lacustrine, 19 m (max) Varicolored (grey, brown, green, 
Beds Basin shoreline, deltaic pink, red) calcareous clays with 

thin beds of medium-grained 
unconsolidated calcareous 
quartz sands. Basal 2 m is a 
conglomerate with abundant 
limestone and red sandstone 
fragments, pyrite concretions, 
quartz, chert and volcanic pebble 
in sandy or silty matrix. Upper 
contact is sharp and 
disconformable with either 
Mattagami Fm. or Pleistocene 
deposits. Lower contact is sharp 
and disconformable with William 
Island FM. 

2.2.3 Quaternary Geology 

Twenty thousand years ago Ontario was completely covered by the Laurentide Ice Sheet. There are 
no Tertiary deposits known in Ontario, which led to the assumption that the repeated advancement 
and retreat of the glaciers in Pleistocene have scrapped these deposits completely. The older 
deposits of unconsolidated Paleozoic and Mesozoic material may have survived the erosion from 
glaciers due to some particular ground features that have prevented the removal of the material 
completely. 
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While the entire Great Ice Age began some 1.8 Ma ago, the Quaternary deposits in Ontario would 
not be older than 190,000 years, which includes 2 main glacial stages: the Illinoian and the 
Wisconsinan, separated by the interglacial Sangamonian Stage. 

The glacial deposits in the Hudson Bay Lowland physiographic area (Fig. 21.23 Easton R.M. 199~~, 
re Gp-1) are considered to be among the oldest Illinoian deposits in Ontario. There are three or 
more layers of tills. Texturally, all these tills are stony sand tills that seem to have been deposited in 
preglacial lakes. 

The Interglaciar Sangamonian material overtopping the Illionian Till sequence in this region is 
described as Missinaibi Formation which would incorporate a lower marine layer topped by a fluvial 
member, a forest bed member, and finally an upper glaciolacustrine layer. 

The last Wisconsinian glaciation began some 110,000 years ago and has left controversial records. 
Some researchers support the idea of a continual ice cover over the entire Hudson Bay Lowland 

area during the entire Wisconsinan period. As such,. the tills deposited over the Missinaibi 
Formation would all have a subglacial origin explaining the stratified structure of the till encountered 
today below the much younger postglacial deposits. 

Another group of researchers suggests that the area was not continuously covered by thl9 
continental ice sheet. It is believed that the lowland was ice-free at least twice; some 74 ka and 
again some 36 ka ago. Accordingly, at least two different major till depositions might have occurred 
as ice-marginal retreat / readvancement lakes. 

The above debates are based on interpretations of the amino-acid dating method, or other similar 
techniques that all require some level of judgment. 

At the end of last glaciation, apparently the entire area has been inundated by the Tyrell Sea which 
is believed to have deposited up to 7 m, or more, of marine sediments (clays and silts that coarsen 
upward into near-shore and beach deposits of sand and gravel in the vicinity of the Pivabiska River). 
Closer to James Bay, the marine sediments thickness increases to up to 60 m. 

Muskeg blankets most of the Hudson Bay Lowland. Up to 4 m of muskeg cover has been observed, 
but the cover is considerably thinner, or absent, near riverbanks and on raised shoreline deposits. 

2.2.4 Summary of the Geological Setting 

In summary, the following general geological traits are anticipated to have a tangible impact on the 
geotechnical design of the proposed open pit: 

• While no active faults are described in the region, the site seem to be located in the zonE~ 
of confluence of geological structures and materials of extremely wide genesis and age 
from Precambrian migmatites, basalts and andesites, to early Paleozoic carbonitites, to 
Devonian limestone, dolostone and shale, to Cretaceous. The entire region is flattened 
out by a mantle of Quaternary material know for its records thicknesses (50 m +) 
compared to most of the Ontario surface. 
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• While most of the Moose River Precambrian depression base is covered by Paleozoic 

deposits, within the localized area of the site there seems to be a geological 'anomaly' 
whereby the bulk of the Paleozoic mantle is missing. Over limited areas, the surface of 
the Precambrian (or early Paleozoic) was weathered and generated the so-called 
Residuum deposit. 

• The Paleozoic material (claystone, shale, mudstone, dolomitic and brecciated limestone) 
is in generallithified. It is expected to offer a relatively weak strength and low resilience 
to weathering when exposed to the elements. The thickness of the Paleozoic deposits 
would vary from zero to not more than 200 m. 

• The Mesozoic deposit seems to be highly erratic with respect to the composition and 
consolidation. The material is essentially unlithified and presents a prevalent loose 
condition. The thickness of the deposit varies from zero to possibly over 50 m (OGS 
1982, reo GP-3). Trace to significant organic soils and lignite are present. In the local 
area of interest, the Mesozoic deposit bears in part on the Residuum, and probably in 
part over intact Precambrian, or Paleozoic base. 

• The glaciation from Pleistocene may have eroded the Tertiary deposits but could not 
completely erode the unlithified Mesozoic deposits. 

• The Quaternary deposit is mostly dense fine-to-medium grained densely packed till with 
occasional thin interlayers of glaciolacustrine and glaciofluvial lenses. Occasional 
seams of Pleistocene peat occur sometime within or below the till. 

• Earlier postglacial deposits are of a marine origin (clay-silts topped by and near-shore 
sand and gravel). 

• Most of the area is blanketed by a muskeg mantle of 0 to in excess of 4 m thickness. 

3.0 INVESTIGATION PROGRAM AND PROCEDURES 

The fieldwork for this project was carried out from January 31 to March 12, 2008, when 6 deep 
sampled boreholes (numbered PT08-01 to 06) were advanced to 40 to 115.5 m depth and 12 
medium-depth sampled boreholes (numbered GT08-1 to GT08-12) were put down to 12.8 to 16.6 m 
depth. The deep boreholes (PT08-01 to PT08-06) were located around the perimeter of and within 
the proposed outline of the open pit. The shallow boreholes (GT08-01 to GT08-12) were located on 
the northwest, west and southwest areas outside the open pit area. In addition to these boreholes, 
37 test pits (TP08-01 to TP08-27), from 4.3 to 4.9 m deep, were excavated. The borehole and test 
pit locations were determined by PhosCan and are shown on Figure 2. 

The boreholes were advanced with track and truck mounted soils drill rigs and the borehole logs 
with details of sampling, testing and inferred stratigraphy are presented in Appendix A. The test pits 
were excavated with a track mounted hydraulic excavator and their findings are summarized in a 
table in Appendix B. The drilling and backhoe contractors were retained by PhosCan. 

Boreholes PT08-01, PT08-02A, PT08-03B, PT08-04, PT08-05 and PT08-06 were equipped with 
monitoring wells, installed on completion of the boreholes. The groundwater levels were measured 
at different dates in February and March 2008, and readings are indicated on the borehole logs 
(Appendix A). 

Project No.: TY86002 Page 6 
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In addition, information was provided by Davidson Well Drilling (Davidson), who installed and logged 
four wells for a pump test. This information is presented in Appendix C. 

The sampled boreholes (PT and GT series) provided information such as, soil identification, relative 
density or consistency, as well as indications about the engineering properties of the soils. The 
sampled boreholes were advanced using hollow stem augers and wireline coring. Tricone drilling 
techniques were utilized in Borehole PT08-03A to a depth of 83.S m, prior to coring. 

Soil samples were recovered at predetermined depth intervals using split spoon samplers. Standard 
Penetration Tests (SPT) were carried out in conjunction with split spoon sampling according to 
ASTM D-1S86 procedure. The SPT results are recorded on the borehole logs (Appendix A) as 'N'
values. The soil samples were placed in plastic bags and delivered to our office for furthElr 
examination and testing. 

Due to the generally dense to very dense nature of the existing fine-grained till deposit, hammer or 
auger refusal occurred at relatively shallow depths (less than 14 m below grade). Coring was 
undertaken in all deeper drill holes, except in Boreholes GT08-04, GT08-0S, GT08-1 0, GT08-11, 
and GT08-12. Cores of the very dense soil were logged in the field and delivered to our office for 
further examination and testing. 

Field vane tests were also carried out in the boreholes to assess the in-situ shear strength of thl3 
cohesive soils; however, due to the dense nature of the insitu material, the use of field vanes was 
limited. Field vane tests were carried out in Boreholes GT08-02 and GT08-0S. 

Ground surface elevations at the borehole and test pit locations were interpolated from a 
topographic survey of the site. Borehole locations were geo-referenced to UTM co-ordinates using a 
handheld Global Positioning System (GPS). Elevations and GPS co-ordinates of the boreholE~ 
locations are summarized in Appendix A. Elevations and GPS co-ordinates for the test pits are 
given in Appendix B. 

4.0 SOIL CONDITIONS 

A summary of the subsurface conditions encountered in the boreholes and test pits is presented 
below. 

4.1 Surficial Layers 

A 0.3 to 3.S m thick surficial layer of organics (muskeg) was encountered in all boreholes and test 
pits. The muskeg is expected to be in a moist to wet or saturated condition depending on thEl 
prevalent weather, thickness and relative elevation, at a particular location. The muskeg is expected 
to vary in quality and thickness across the site. 
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An upper layer of clayey silt to silty clay with some gravel, was encountered in several boreholes 
(Boreholes GT08-03, GT08-04, GT08-05,GT08-08, GT08-11 , PT08-03, PT08-05, TP08-06, TP08-
10, TP08-11, TP08-15, TP08-17, TP08-21, TP08-22, TP08-23, TP08-24, TP08-25, TP08-31, and 
TP08-32) right below the muskeg. The encountered thickness of this layer ranged from 0.3 to 2.3 
m. The SPT 'N' values determined in this stratum varied between 1 and 24, indicating a very soft to 
very stiff consistency. The natural moisture content varied from 13% to 35 %. The consistency of 
this deposit was generally very soft immediately below the muskeg and increased rapidly with depth. 

It is likely that this upper and relatively shallow deposit has a postglacial origin related to the 
assumed marine or freshwater floods and accordingly, it is anticipated to present increased 
sensitivity to remoulding. 

A grain size analysis test was run on a selected sample. The test results, presented on Figure 3, 
indicated silt plus clay fractions of 80%. 

4.3 Heterogeneous Sand and Silt Till 

An extensive deposit of predominantly grey and damp to moist sand and silt till was encountered in 
all boreholes. The till layer is characterized by varying gravel and clay content, and occasional 
presence of cobbles and boulders within the sand and silt matrix. The till deposit was found to be 
very heterogeneous, varying between cohesive soils that are very stiff in nature, to cohesion less 
soils in a very dense state. Occasional to frequent sand and gravel pockets are expected 
throughout the till soils. The till soils extended to depths of between 31.7 m to 67.1 m and overlay 
preglacial soils (unlithified material). The till soils in PT08-02 extended to 33.2 m below grade, 
overlying fractured bedrock. 

The SPT 'N' values within the stratum varied from 5 to in excess of 50, indicating a loose to very 
dense condition. The relative density of the material increases with depth, to a prevalent very dense 
condition. Below a maximum depth varying from about 3 m to a maximum of 14 m, the SPT testing 
was no longer practical due to extreme denseness of the material. Sampling in the extremely dense 
material was carried out using wireline coring. 

A grain size analysis tests conducted selected representative samples (Figure 4) indicated silt plus 
clay fractions ranging between 59% and 92%. 

Atterberg limit testing done on select soil samples resulted in liquid limit values ranging between 
33% to 18% and plastic limits of between 26% and 10%. The Atterberg test results, plotted on the 
borehole logs, show CL to CI soils, which indicate soils with low to intermediate plasticity. 

4.4 Lower Silty Clay Layers 

Although, thin seams of silty clay to clayey silt were encountered randomly within the till soils, there 
were some distinct varved silty clay layers present at different horizons in the boreholes. Such a 
layer was encountered in 7 of the 19 boreholes at a depth of between 5.5 to 9.5 m and its thickness 
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ranged from 0.5 to 1.3 m. Another 0.2 to 2.2 m thick varved silty clay layer was encountered in 11 of 
the 19 boreholes at a depth of 10.5 to 15.5 m. The varved silty clay seam may be thicker than 1.1 m 
in Borehole GTOB-02, as the borehole was terminated in this layer. 

A varved silt and clay layer was also encountered over the preglacial Cretaceous deposits, or OVE~r 
residuum layers in Boreholes PTOB-01, PTOB-05 and PTOB-06. A varved silt and clay layer, 
overlaying an organic soil layer, was encountered in Borehole PTOB-03. 

4.5 Organic Silt Layer 

A 12 m thick deposit of an organic soil (40% organic content in a spot sample) was encountered in 
Borehole PTOB-04 at a depth of 57.B m, within the Cretaceous and/or Residuum layer. Similarly, a 
O.B m thick organic material layer was present at 67.B m depth in Borehole PTOB-03, and below 60 
m depth in Borehole PTOB-01, as traces and seams dispersed within the assumed Cretaceous 
deposit of sand and silt. It should be noted that an organic layer in this area has been also identified 
in previous investigations carried out in 19B3 and 19B4. 

While this layer has been primarily identified as organic silt, there is the possibility that some 
samples contained lignite. Organic content was measured in selected sampled between 5 and 40~/o 
in two samples tested. 

A grain size analysis test was run on one sample. The test results, presented on Figure 5, indicate 
the material comprises 45% of fraction passing Sieve #200 (silt plus clay size fractions). 

Atterberg limit testing done on a select soil sample indicated liquid limit, plastic limit and plasticity 
index values of 7B%, 60% and 1B, respectively. The results indicate a MH-OH soil, which typically 
have high compressibility. 

4.6 Residuum Stratum 

From a geotechnical perspective, the Residuum deposit appears as a heterogeneous mixture of 
sand and silt with varying sand, silt and clay content and occasional gravel. The Residuum has 
mostly a red to dark brown colour but is occasional greenish to olive colour, with pockets of 
cemented, or lithified Residuum that is typically yellow to white in colour. Carbonatite fragments an3 
present, along with discrete organics, possible lignite particles. The Residuum name seems to have 
been attributed by the geologist, to the geological deposit that incorporate the minerals of minin9 
interest, in association with the inferred genesis of the deposit from weathering of the parent 
bedrock. However, as mentioned earlier, from geotechnical perspective this material is expected to 
behave as a generally non-cohesive, heterogeneous sand and silt deposit, with associated potential 
for erosion and piping, where conditions exist. 

The Residuum was likely present in all PT series boreholes, except Borehole PTOB-02, as unlithified 
or lithified (re-cemented) material, at depths of 31.7 to 68.6 m. The Residuum deposit thickness 
ranged between 15.5 and over 59.6 m, and it was encountered overlying bedrock, except in 
Borehole PT08-01 (the thickest Residuum deposit) which was terminated within the deposit. 
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A grain size analysis test was run on selected samples. The test results, presented in Figure 6, 
show the material to vary from clayey silt to predominantly silty sand with some silt and trace gravel. 
The results of the grain size analysis testing indicated silt plus clay size fractions varying between 
30% and 90%. 

Atterberg limit testing done on select soil samples of the Residuum deposit indicated liquid limit, 
plasticity limit and plasticity index values of 52% to 23%, 28 to 18%, and 24% to 5%, respectively. 
The AtteriJerg test results show prfma.rliYCr toCH soils (re., so-ifs with intermediate to -high 
plasticity), as well as ML and MI soils (Le., silts with low to medium compressibility). 

It was difficult to make a clear, visual distinction between the cretaceous and unlithified Residuum, 
except when the carbonatite component is obvious in the Residuum. 

4.7 Weathered Bedrock - Cemented Residuum 

Weathered bedrock was encountered in all PT series boreholes, except Borehole PT 08-01, at 
depths of between 33.4 to 108.4 m below the existing grade. Bedrock was not encountered in 
Borehole PT 08-01, which was terminated at a depth of 115.4 m. 

The bedrock quality ranged from very poor to good (ROD values from 0% to 80%). ROD values 
were not calculated for all bedrock samples due to poor core quality or sample disturbance. 

In the absence of specific mineralogic and textural analysis in some cases, it is not obvious whether 
the bedrock samples obtained during this investigation represent weathered parent bedrock, or re
cemented Residuum. Bedrock type is noted on the borehole logs and ranges from recemented 
Residuum, carbonatite and a wacke/conglomerate hybrid. 

4.8 Groundwater 

Groundwater readings were taken towards the end of fieldwork on March 14 and 15, 2008, within 
the monitoring wells installed in the PT series boreholes. The water levels were measured to be 
between 4 to 6.8 m below the existing grade. The long term groundwater level is expected to 
fluctuate, being lower during extended dry periods and higher during wet periods. 

Indications of water bearing zones in the sand and silt layer were observed during drilling, especially 
within the cretaceous and residuum deposits. There is little data available with regard to the extent 
and therefore the transmissivity and storage capacity of these zones, however, the evidence of 
washouts at some cored samples, as well as occasional 'sinking', or dropping of the casing 
experienced at some locations, allude to potential challenges with excavations intersecting such 
buried aquifers (see Table 2). 

A perched groundwater table is also present within the muskeg deposit. Based on the limited 
observations during test pitting, the flow rates and transmissivity of the perched groundwater could 
be significant. 

More information about the groundwater is provided in the hydrogeological report. 
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Table 2 - Drilling Condition Observations 

Borehole Depth m Soil Strata Drilling Observations 

PTOB-01 62 Residuum Casing dropped 600 mm while coring. 

PTOB-01 66.5 Residuum Casing sank 150 mm. 

PTOB-01 68.9 Residuum Casing sank 50 mm. 

PTOB-02 23.6 Till Core barrel jammed. 

PT08-02A 1B.0 Till Plugged bit. 

PTOB-02A 37.B Residuum All fines washed away. 

PTOB-02A 49.5 Residuum Core barrel jammed 

PTOB-03 9.76 Till Fines washed out. 

PTOB-03 10.7 Till Fines washed out during drilling for CS#2. Attached sand trap 
to barrel for next run. 

PTOB-03 B5.3 Bedrock Casing jammed. 

PTOB-03 BB.4 Bedrock Casing remained in hole. Hole abandoned. 

PTOB-04 16.6 Till Core barrel jammed. 
I 

PTOB-04 19.7 Till Sand washed out from barrel was collected from drilling mud. 

PTOB-04 22.7 Till All fines washed out from CS 16 

PTOB-04 30.3 Till Core barrel sanded in at 30.3 and 33.3 m. 

PT08-04 39.5 Till Core barrel sanded in at 39.5 m. 

PT08-04 102 Residuum Barrel jammed at 102 m. Sample from cuttings. 

PTOB-04 109.7 Bedrock or Casing sanded in" No water return. 
Cemented 
Residuum 

PT08-05 13.6 Till 300 mm of sand heave up rods. Spoon refusal at 14.2 m. 

Start coring. 

PTOB-05 70.B Cemented Casing remained in hole. Bottom of casing 70.B4m. 

Residuum 

PTOB-06 10.7 Till All fines washed out. 

PTOB-06 12.9 Till All fines washed out. 

PTOB-06 1B.3 Till Artesian water pressure noted 

PTOB-06 19.5 Till All fines washed out. 

Project No.: TY86002 Page 11 



PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst. Ontario 
17 September 2008 

5.0 DISCUSSION OF INVESTIGATION RESULTS 

ame& 

The following section presents general discussions and interpretative comments and 
recommendations as they affect the design and construction of the plant structures, the open pit 
mine and other mine structures. 

The detailed design to be developed for all mine components will be governed by economic 
considerations, site specific design considerations, design criteria (including regulatory 
requirements), and site conditions and limitations. 

For construction work. appropriate technical specifications will have to be developed for all clearing, 
grubbing, stripping, seepage control and dewatering, earthwork construction, including use of 
geosynthetics (if required), concrete structures, pumping stations, etc. All construction will have to 
be carried out as per the requirements of the technical specifications and other contract documents. 

Further detailed subsurface investigation, analyses and testing will be required as the design of the 
aforementioned mine components evolves. The following discussion is based on the preliminary 
data obtained from the current investigation and from the available background information. 

5.1 Plant Facilities and Structures 

Once the site plant building layout is developed, AMEC should review the final design layout in 
terms of our recommendations and perform additional geotechnical investigations at the finalized 
plant locations. 

Most likely, the beneficiation plant and its infrastructures and supporting facilities will be built on an 
engineered fill pad placed over stripped intact till, or intact marine/lacustrine silty clay to clayey silt 
deposits. 

5.1.1 Site Grading and Stripping 

It is recommended that all the muskeg and other unsuitable soils be removed within the plant area. 
Any structure or facility founded on the muskeg deposit will experience excessive long-term total and 
differential settlements. 

Based on the flat, poorly draining areas of the site, consideration should be given to raising site 
grade (using compactable inorganic soil) within the mine plant area to ensure that damage due to 
possible flooding is minimized. If the high clay content soils are not removed from these areas, a 
grade increase and the subsequent weight from the soil could cause long term settlements of these 
soils. 

5.1.2 Earthquake Considerations 

In conformance to the criteria in Table 4.1.8.4A, Part 4, Division B of the National Building Code 
(NBC 2005). the project site is classified as Site Class "0 - Stiff Soil". The four values of the Spectral 
response acceleration Sa (T) for different periods and the Peak Ground Acceleration (PGA) can be 
obtained from Table C-2 in Appendix C, Division B of the NBC (2005). The design values of Fa and 
Fv for the project site should be calculated in accordance to Table 4.1.8.4 Band C. 
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Consideration should be given to conducting in-situ testing to determine the actual seismic sit19 
classification of the site. Based on the results of the field testing, an improved site classification is 
possible," 

5.1.3 Shallow Foundations - Conventional Spread Footings 

Conventional spread footings would be suitable to support some the associated site plant and 
building structures. The footings should be founded on the native, undisturbed, inorganic soil 
deposit, or on engineered fills built over competent, inorganic subgrade soils. 

Footings within unheated areas, or perimeter footings should be founded below the depth of frost 
penetration. Based on the Ministry of Transportation (MTO) guidelines, the depth of frost 
penetration at this site and in areas subjected to frequent snow removal is about 2.8 m below 
finished grade. 

The stiff to very stiff glacio-marine silty clays or compact to dense tills will be able to sustain footin!J 
loads of 250 kPa net bearing pressures. 

The soft zones of the silty clays, encountered immediately below the muskeg deposit are not 
suitable to support footings, or structural fill, and should be removed from the foundation limits. 
These should be stockpiled and examined for possible use elsewhere. 

Engineered fill forming the building pad will also be competent to support structural loads. Usin!J 
standard procedures of compaction, in conjunction with approved, compactable materials (imported 
well-grade granular, on-site select till, etc.) footings placed on such engineered fill will support loads of 
200 kPa net bearing pressures. 

The above recommendations are general in nature; the fouhdation design for each building or minl3 
facility will have to be developed based on considerations of nature of foundation deposit, loadin9 
magnitudes, settlement sensitiveness, depth of embedment, and the like. 

Prior to pouring foundation concrete, an engineer should examine the foundation surfaces. This is 
necessary to confirm the assumed founding conditions and to review the foundation construction 
procedures, etc. The subgrade should be protected from freezing, inundation and disturbance from 
seepage inflow, equipment traffic, and the like, at all times. 

5.1.4 Reuse of Excavated Soil 

The existing muskeg and organic material should be properly separated and stockpiled for reuse for 
pit closure or landscaping purposes. 

Due to the lack of on-site aggregate sources, and the requirements for berm, roads, and buildin~~ 
pads, the large amounts of local soils obtained from the main pit excavation should be considered 
for reuse. The excavated, native, inorganic, till soils should be stockpiled separately. For example 
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materials that are primarily silt and clay, as discussed above, should be set aside for the 
construction of berms and potential pond liners. Materials that contain more coarse material, such 
as the (conditioned) till, may be utilized for building pads and roadway construction. 

The reuse of these materials will depend strongly on the time of year of construction and the 
moisture content of the material. Frozen or excessively wet material should not be utilized for 
construction purposes. 

5.1.5 Service Trenches 

Service trenches are expected to be cut within native inorganic subgrade or within engineered fill 
pads and/or embankments. 

Protection against freezing is an integral part of buried service pipe design. The standard protective 
measure is to bury the service lines below the anticipated frost penetration depth (2.6 m for heated 
structures plus 0.2 m because of snow removal and no heat loss). 

The bedding and cover of service lines will have to follow the manufacturer's specifications and the 
applicable provincial specifications (OPSS). The bulk of the trench backfill should be completed 
with material similar to the soils abutting the utility trench. 

In the case of high hydraulic conductivity bedding and / or cover materials, cut-off collars consisting 
of less pervious soils, or grout, should be implemented at strategic locations to limit the potential, 
uncontrolled flows of perched groundwater accumulated within such conduits. 

5.1.6 Conventional Excavations 

All excavations must comply with the Occupational Health & Safety Act and Regulations for 
Construction Projects (the Act). As such, the side slopes of any excavations deeper than 1.2 m 
must be sloped as outlined in the Act. 

Based on the criteria in the Act, the existing muskeg should be considered to be a Type 4 soil. The 
underlying dense till soil should be classified as a Type 2 Soil, while the firm to stiff silt and clay 
should be classified as Type 3, if ground water control methods are implemented to eliminate 
seepage. Exposure to weathering of the trench walls, without due protection, in general, would 
cause a downgrading of the soil behaviour. 

Seepage from adjacent muskeg deposits is expected to be significant and should be diverted away 
from the excavations via berms and / or interceptor ditches. 

Groundwater seepage thru the native inorganic soils should be moderate and can be handled with 
conventional dewatering methods from collection sumps and pumping. 
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5.2 Open Pit Development 
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The following section presents general comments and recommendations relative to the 
development of the open pit mine. Further detailed subsurface investigation, analyses and testing 
will be required to develop the pit slope designs. The following comments are based on the 
preliminary data obtained from the current investigation and from the available background 
information. 

It is our understanding that pit development will be carried out in phases according to the 
development plan and its inter-relationship with other development activities, including the 
necessary infrastructure construction. 

Table 3 - Anticipated Steps of Pit Development 

Objective Anticipated associated works Geotechnical Issues 

1 . Stripping • Stripping the muskeg under and • Stability of the access & haul roads 
inside the surface isolation berms and working surfaces 

• Stockpiling stripped organics for 
use at closure 

2. Pit excavation and • Excavating slopes as per the • Stability of slope segments, 
drainage of the pit design geometry (inclination and including suitable instrumentation 
area benches) • Ditches, sumps & berm 

• Seepage collection and removal at construction 
selected sections of benches • Long-term stability of the berms 

• Protection of weak or excessive 
seepage outflow areas 

3. Maintenance of the • Monitoring • Instrumentation, monitoring, 
slopes 

• Dewatering and runoff interpretation & developing 

management corrective measures 

• Periodic repairs • Control surface erosion 

• Control weathering, especially from 
freezing-thawing and wetting-
desiccation 

• Control groundwater seepage and 
piping 

4. Mining of the ore • Excavations & transport • All issues discussed in Items 1 and 
3 

5. Water • Pumping, holding, reclaim, • Geotechnical, geochemistry, 
Management treatment and release to hydrology and hydraulics support as 

environment required 

6. Pit Closure • Design in consideration of the • Geotechnical, hydrology, hydraulics 
overall closure plan and regulatory and hydrogeological support, as 
requirements required 
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The site within the footprint limits of the open pit and the surface water diversion berm around the 
site perimeter should be stripped to allow effective surface water diversion and dewatering at the 
construction sites. 

Diversion or site isolation berms to limit perched groundwater and surface water inflow into the open 
pit will be required. It is largely anticipated that select native soil materials should be suitable for 
berm construction. However, the reuse of these materials will depend on the time of year during 
construction and the moisture content of the material. Frozen or excessively wet material should not 
be utilized for construction purposes. During initial construction operations, suitable on-site material 
may not be available for berm construction and imported material or appropriate liners may be 
required. 

The strength and permeability requirements for berms entail the need for carefully engineered 
structures to ensure acceptable performance for the entire life span of the facility, under the 
anticipated severe weather. The compactable, local, inorganic materials would require berm slopes 
of 2H:1 V, or flatter and a compactive effort of at least 95% Standard Proctor Maximum Dry Density 
(SPMDD) in order to generate acceptable levels of performance. 

The slope faces should be stabilized against erosion from runoff, seepage, and particularly freezing
thawing cycles. 

Based on the heterogeneous nature of the native soil material, adequate monitoring during 
construction and long term monitoring of the berms will be required to ensure that the berms integrity 
and functionality are maintained during the lifetime of the open pit mining operations. 

5.2.2 Overburden Excavation 

The overburden over the ore deposit and the underlying Residuum deposits will be excavated using 
appropriate open pit development procedures. 

The crucial geotechnical concerns for this operation are: 

• Short-Term Stability 

• Long-Term Stability 

• Stability of the access routes and working surfaces 

The pit slopes should be designed in consideration of the soil stratigraphic and pore pressure 
variations encountered in the perimeter sectors of the open pit. Due consideration should also be 
given to dewatering measures and provision of ramp/roads for construction and mining traffic. 

It should be noted that both the sand and silt till and (especially) the cretaceous materials will be 
susceptible to lose strength due to disturbance, and thus are expected to be essentially unsuitable 
for heavy tire traffic, until they are fully frozen. In addition, in adverse groundwater conditions, areas 
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of cretaceous soils may become also inaccessible to heavy track mounted equipment due to 
localized softening/liquefactions. Therefore, surface treatment of the traffic and working surfaCE!S 
with granular or fine rockfill mat, with or without geosynthetic reinforcement, may be necessary. 

It is recommended that selected slope segments be instrumented and monitored for vertical and 
horizontal deformation (with inclinometer and settlement points), pore pressure generation and/or 
dissipation (with piezometers), seepage quantities, etc. Also, a regular program of visual 
inspections and surveys of the pit slopes would be necessary. 

Permanent groundwater control is an intrinsic component of the slope design, stability and safety, as 
well as of the entire mining operation. There are two major geotechnical aspects related with the 
groundwater control: 

• To ensure that pore water pressures within the slope soil and the underlying rock mass 
do not trigger deep-seated slope failures, or basal instability; and, 

• To ensure that groundwater seepage, that may daylight on the slope surface, does not 
cause unacceptable erosion and/or sloughing. 

The dewatering will be required both at the surface (e.g., seepage collection and pumping out from 
sumps located at slope benches) and deep within the soil and/or bedrock. A number of potential 
options may be considered for dewatering to control pore water pressure from slope stability 
standpoint. These options may include: deep well pumping, vertical relief wells, filtered horizontal 
drains drilled into slope or slope toe, filtered horizontal drains (covered with toe berm) installed at 
selected bench segments, well points, etc. The drainage system will have to be designed based on 
detailed geotechnical and additional hydrogeological investigations, and optimized during early 
stages of open pit excavation. 

As described earlier, the till deposit is heterogeneous and may contain water bearing sand and 
gravel seams. The installation of horizontal drains or otller suitable drainage measures may be 
required to drain or control water pressure in these seams. 

5.3 Service Corridor 

The following discussion is limited to the construction of the "causeway" embankment within the low·· 
land area covered by muskeg. 

As no geotechnical information is available along the corridor, the preliminary discussion given 
hereafter is based on information available at the project site, and should be considered preliminary, 
subject to revision in the future. 

5.3.1 Access Road Foundation 

Generally thin and essentially non-submerged muskeg or other unsuitable soils can be stripped to 
expose sound subgrade for building the road embankment. 
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Thick and submerged muskeg covering large areas may be impractical and/or uneconomical to 
remove, and may require the use of "displacement" technique to build the road foundation. 
Overloading may be helpful in reducing subsequent settlements. Alternatively, or in conjunction with 
the displacement technique, corduroy type construction (depending on the availability of suitable 
material) or the use of geogrids may also be considered to float the embankment. Both methods 
would keep the existing muskeg in place, which will lead to long-term settlements and frequent road 
maintenance issues. 

Once the road foundation (subgrade) is completed to the desired elevation, the road structure can 
be placed. The road base should consist of at least 600 mm of well graded crushed aggregate 
meeting the specifications of a Granular B Type II, placed in lifts not exceeding 250 mm and 
compacted to 100% SPMDD. Blast rock, with proper gradation and sufficient aggregate strength 
may be used to reduce the importation of Granular B Type II. 

If a smoother riding surface is intended, a final lift conSisting of least 150 mm of well graded crushed 
aggregate meeting the specifications of a Granular A, compacted to 100%, may be placed over the 
above noted base. However, it should be noted that the Granular A surface loses most of its 
strength during the spring thaw and load restrictions may be necessary during such the spring 
seasons. 

Any of the construction phase which is weather and frost sensitive, should not be completed during 
adverse weather conditions. No frozen materials should be used for the road base, or foundation, 
where controlled compaction is required. The 'displacement' of the muskeg by oversized rock may 
be conducted in part during the winter time, if the contractor proves that freezing of the exposed 
muskeg does not prevent the "sinking" of the rock. It should be noted that during the excavation of 
test pits in mid February 2008, frost depth in the muskeg was noted to be as little as 200 mm in Test 
Pit TP 08-25. 

5.3.2 Culverts and Bridge Abutments 

Further geotechnical investigations involving stream or creek crossings will be required once the 
roadway alignment has been chosen. Recommendations regarding culverts and bridge abutments 
will be presented at a future date. 

5.4 Pipeline Corridor 

It is understood that approximately 90 km of slurry pipeline will be constructed. The slurry pipeline 
will consist of a coated steel pipe and either buried approximately 2 m below grade (Jacobs 2008) or 
installed in protective berm. 

Consideration should be given to placing the pipeline within the all-season access road, and to allow 
adequate access for repairs. The bedding and cover of the service lines will have to follow the 
manufacturer's specifications and the applicable OPSS. The bulk of the trench backfill should be 
completed with material similar to the soils abutting the utility trench. 
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Culverts, pipelines or concrete placed within the muskeg environment, may experience excessive 
corrosion leading to reduced life expectancy. Future testing of the organics (muskeg) and 
associated groundwater is recommended to provide sufficient information in regards to the corrosion 
potential of the soils and groundwater. 

The use of alternative products, such as HOPE pipelines and culverts should be considered. 

6.0 CLOSURE 

The Limitations of Report, as presented in Appendix F, forms an integral part of this report. 

The recommendations included in this report, although site specific, have a general nature. It is 
recommended that the soil conditions described in this report be interpreted by a geotechnical 
designer in view of the applicable design requirements and the adopted construction methodologies. 

The investigation work presented in this report was conducted under the technical guidance of Dr. 
Dan Dimitriu, P.Eng. This report has been prepared by Mr. Tommi Leinala and Dr. Dimitriu, and 
reviewed by Dr. Narendra S. Verma, P.Eng. 

We trust that the information presented in this report is complete within our terms of reference. If 
you have any questions, please do not hesitate to contact our office. 

Respectfully submitted, 

AMEC Earth & Environmental 

Dan Cacciotti 
Project Manager 
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EXPLANATION OF BOREHOLE LOG 

This form describes some of the information provided on the borehole logs, which is based primarily on 
examination of the recovered samples, and the results of the field and laboratory tests. Additional description 
of the soil/rock encountered is given in the accompanying geotechnical report. 

GENERAL INFORMATION 
Project details, borehole number, location coordinates and type of drilling equipment used are given at the top 
of the borehole log. 

SOIL LITHOLOGY 
Elevation and Depth 
This column gives the elevation and depth of inferred geologic layers. The elevation is referred to the datum 
shown in the Description column. 

Lithology Plot 
This column presents a graphic depiction of the soil and rock stratigraphy encountered within the borehole. 

Description 
This column gives a description of the soil stratums, based on visual and tactile examination of the samples 
augmented with field and laboratory test results. Each stratum is described according to the Modified Unified 
Soil Classification System. 

The compactness condition of cohesionless soils (SPT) and the consistency of cohesive soils (undrained shear 
strength) are defined as follows (Ref. Canadian Foundation Engineering Manual): 

Compactness of Consistency of Undrained Shear Strength 

Cohesionless SPT N-Value Cohesive Soils kPa ~ 
Soils Very soft o to 12 o to 250 

Very loose o to 4 So1t 12 to 25 250 to 500 

Loose 4 to 10 Firm 25 to 50 500 to 1000 

Compact 10 to 30 Stiff 50 to 100 1000 to 2000 

Dense 30 to 50 Very stiff 100 to 200 2000 to 4000 

Very Dense > 50 Hard Over 200 Over 4000 

Soil Sampling 
Sample types are abbreviated as follows: 

SS Split Spoon TW Thin Wall Open (Pushed) RC Rock Core GS Grab Sample 

AS Auger Sample TP Thin Wall Piston (Pushed) WS Washed AR Air Return 
Sample Sample 

Additional information provided in this section includes sample numbering, sample recovery and numerical 
testing results. 

Field and Laboratory Testing 
Results of field testing (e.g., SPT, pocket penetrometer, and vane testing) and laboratory testing (e.g., natural 
moisture content, and limits) executed on the recovered samples are plotted in this section. 

Instrumentation Installation 
Instrumentation installations (monitoring wells, piezometers, inclinometers, etc.) are plotted in this section. 
Water levels, if measured during fieldwork, are also plotted. These water levels mayor may not be 
representative of the static groundwater level depending on the nature of soil stratum where the piezometer tips 
are located, the time elapsed from installation to reading and other applicable factors. 

Comments 
This column is used to describe non-standard situations or notes of interest. 

AMEC Earth & Environmental 
131 Fielding Rd. 
Lively, ON P3Y 1 L7 
Ph: (705) 682·2632 
Fax: (705) 682·2260 
www.amec.com 

amecfi 
Rev. 5 Nov. '06 



MODIFIED· UNIFIED CLASSIFICATION SYSTEM FOR SOILS 
-The 6011 of each stratum is descnbed usinQ the Unified Soil ClassifICation Syatem (technical Memorandum 36-357 

prepared by waterways Expenmen1 Station, Vicksburg, MlISiaslppi. Corps of Engineers, U.S Army Vol 1 
March 1953.) modified _lightly 80 that an inorganic Clay of "medium plastICity" is recognjzed, 

MAJOR DIVISION GROUP SYMBOL TYPICAL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA 

'" C,= Q,.a>4,Cc= ~ =1t03 w "- CLEAN GW \'\/ELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, UTILE OR NO FINES CJ :;;izE D" o.oXDIIO '" GRAVELS S :tQE 
z>-~ (TRACE OR NO t- ~~~ POORLY GRADED GRAVELS, GRAVEL-5AND :r: FINES) GP NOT MEETING ABOVE REQUIREMENTS Q t-\l:z MIXTURES, LImE OR NO FINES 

w ~~~ :;; 
>- o",t-
<D ""'''' GM SILTY GRAVELS, GRAVEL-5AND- SILT MIXTURES ATTERBERG LIMITS BELOW "f<' LINE OR P.I MORE THAN 4 

~ 
"'OW DIRTY GRAVELS -'vCl 

~~S (WITH SOME OR :r: 
MORE FINES) 

~~ 
",>- GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES ATIERBERG LIMITS BELOW "A" LINE OR P I MORE THAN 7 Cl 

t-i(: 
Wz w'" L?ec...>6;Cc= ~= 1fo3 "'''' WELL GRADED SANDS, GRAVELLY SANDS, UTILE OR NO FINES 

C,= 
OI IW SW 
~t- t--' CLEAN SANDS D" D"X 0., "- -' 
en -,'" (TRACE OR NO 

c: "''' IUlE FINES) 
POORLY GRADED GRAVELS, GRAVEL- SAND MIXTURES, UTTLE OR NO FINES NOT MEETING ABOVE REQUIREMENTS '" zzE SP 

0 ~g~ W 
2 UJ~z 

" '" M:! DIRTY SANDS 
SM SIL TV SANDS, SAND-SILT MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P I MORE THAN 4 

Cl :>wt-
w "'w (WITH SOME OR 

'" 0'" '" z'" MORE FINES) 

'" SC CLAYEY SANDS, SAND-CLAY MIXTURES ATIERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7 
0 ",0 
u ",v 

Z wu 

'" 5~ i!' INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY SANDS OF SUGHT 

'" ~~~ Wl <50% ML PLASTICITY 
~ :;;Ow 
<I o UH-

:> ~~6 
'" <DClV 
t- <J):J 
I t-Cl WL <50% MH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS, FINE SANDY OR SILTY SOILS Iil ='w ",z 

CLASSIFICATION IS BASED UPON PLASTICITY CHARi :;; 
in ~12 INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY, SANDY OR SILTY CLAYS, LEAf', 

(SEE BELOW) 

"- WL <30% CL ~ :J~ CLAYS «-
~~~ I E z ~ 

«~ ~~~ i!'~ 0-'2 30% <WL < 50% CI INORGANIC CLAYS DF MEDIUM PLASTICITY, SILTY CLAYS 
UJ <D<Do 

'" ~gu 0 
~ S8 Wl <50% CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS 
<J) uZ 
-' 
(5 

1!tI~ <J) 

0 "" WL <50% OL ORGANIC SilTS AND ORGANIC SILTY CLAYS OF lOW PLASTICITY 
UJ t:::;; 
Z Ci59w WHENEVER THE NATURE OF THE FINES CONTENT HAS NOT 

" BEEN DETERMINED, IT IS DESIGNATED BY THE LETTER "P', E G '" uUJZ 

S ZCO:::i SF IS A MIXTURE OF SAND WITH SILT OR CLAY 
<i~ WL <50% OH ORGANIC CLAYS OF HIGH PlASTICITY z ifs IT: Ou 

HIGH ORGANIC SOilS PI PEAT AND OTHER HIGHLY ORGANIC SOILS STRONG COLOUR OR ODOUR, AND OFTEN FIBROUS TEXTURE 

SOIL COMPONENTS Plasticity Chart for Soil PaSSing 425 Micron Sieve 
60 

I 
I I 

WLlso I I 
I J/ FRACTION US STANDARD SIEVE SIZE 

DEFINING RANGES OF PERCENTAGE BY WEIGHT OF 
MINOR COMPONENtS 

1 I I 
50 I 

PASSING RETAINED PERCENT DESCRIPTOR 

I 
i ! ! : Vi ill 

COARSE 
35-50 AND 

I I 
CH 

> 76mm 19mm i WL 30 / « 
'" 20-35 YIEY -40 I 
to 

~ 
I 

i 

I I(. Lin~ FINE 19mm 475mm 10-20 SOME ,.s. I I 
" I /lp=0.7i3(WL. 1-10 TRACE ., i ! 

0) 
COARSE 47Smm 200mm ] 30 

/1 I 
~ 

0 t; CL CI MH z MEDIUM 2.00mm 425~m .~ 

'" '" ~ 20 

FINE 425 11m 75fJm 

I [ za: OH 
FINES (SILT OR CLAY BASED ON 

75IJm 10 
PLASTICITY) I' - -- /1 

I 
OVERSIZED MATERIAL - - - CL-ML ML 

" i 
NOT ROUNDED: 0 

ROUNDED OR SUBROUNDEO· COBBLES 76 mm TO 200 mm ROCK FRAGMENTS:> 76 mm 0 10 20 30 40 50 60 70 80 90 100 

BOULDERS:> 200 mm ROCKS> 0.76 CUBIC METRE IN Liquid limit, WL (%) 
VOLUME 

AMEC Earth & Environmental 
~~~e 1: Soils are claSSified and described according to their engineering properties 

d behaviour, 
131 Fielding Rd. arne& Note 2: The modifying adjectives used to define the actual or estimated percentage 
Lively, ON P3Y 1L7 range by weight of minor components are consistent with the Canadian Foundation 

Ph: (705) 682-2632 Engineering Manual (3'd Edition, Canadian Geotechnical Society, 1992,) 

Fax: (705) 682-2260 Rev, 5 Nov, '06 

www.amec.com 
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Site 

55(lOOOON 

12 ,. 
'" Xl 

I 
.,I 

of Bannerman Road 

Hearst 

Hanlan 
Lake 

AMEC Earth & Environmental 

PROJECT 
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Lively, Ontario 

P3Y lL7 
705-682-2632 

ame 
Martison Phosphate Project 

Hearst, Ontatrio, Canada 

Site Location Map 
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FIGURE No. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

GRAIN SIZE DISTRIBUTION ANALYSIS ASTM D 422 

GRAVEL SAND FINES 
Coarse I Fine Coarse I Medium Fine Silt and Clay 

53mm 26.5mm 16~:r 9.5mm 4 .75mm 2.36mm 1.1Smm 600pm 300J.lm 150~lm 75J.1m Sieve Designation (Metric) 
100 

375mm 19mn .2mm 2.0mm S50~m 25 m 250lm 1061lm 
~ 

r-- r----90 

'" t---.. r--. 
80 i'r----

l'-. 
r---.. r...... 70 I-

~ 

l "1\ 60 Legend 
Cl r-f"\. c _TP 08-17 1.2 m ·iii 
II) '. 
'" 50 Q. ... ~ C 
<II 
~ 

" CD 40 Q. "-
f'-. 

30 ~ 
f---

20 

10 

.-

0 
2" 1.5" 1" 3/4" 1/2" 3/S" #4 #S #16 #20 #40 #50 #100 #140#200 Sieve Designation (Imperial) 

5/S" #10 #30 #60 

~ 
CLIENT: SAMPLED BY: PROJECT: REV. No.: 

AMEC Martison Phosphate Project 1 

ame,-~ PhosCan Chemical Corp. RECIEVED BY: LAB No.: 

AMEC Earth & Environmental AMEC North of Hearst, Ontario NA 
A division or AMEC AmerlC$ Umtt~ TESTED BY: Samp4e Location: PROJECT No. : 
131 Fielding Road, Lively , Ontario AMEC OPEN PIT AREA TY86002 Canada, P3Y 117 
lei-I (705) 662-2632 DATE: Sample Identification; FIGURE No .. 

fax.1 (705) 682·2260 September 2008 SILTY CLAY 3 



UNIFIED SOIL CLASSIFICATION SYSTEM 
GRAIN SIZE DISTRIBUTION ANALYSIS ASTM D 422 

I GRAVEL SAND FINES 
I I Coarse Fine Coarse Medium Fine Silt and Clay 

53mm 26.5mm 1~mm ~ir5mm 4.75mm 2.36mm 1.18mm 600!!m 300!!m 150!!m 75!!m Sieve Designation (Metric) 37.5mm 19 13.2m 2.0mm 85 )~ "T1 425h1m 250llm 106 m 
100 
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r-. ....... ~ 

~ 

~ ~I'--- "" I--- r--.. r----. ~ ~ 
.............. r-., "--. ","i ~, ~ ~ 70 k 
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~ ~ '; ~ 
Cl 

Legend ~ r-. I: 
'iii " ~ ""~ \ III I"'-m 50 Q. -lIE- PT1 CS7/CS8 

~ ~~, 

"" 
'E I'-.: 
Q) --....... ~~ """I'-, 
u 

-+-PT2A CS11/CS128 ~ ~ 
Q. 40 

~ "'-","'--,Ie- PT3 CS6/CS7 
~ 

'" "'-"" ~ ~~ 
30 -----)(- PT3 CS221CS23 ",-,,-, 

~ r~ I'---- ~ h 
- - TP 08-19 2.44m I"-~ 

~ r--____ ~ 
20 ~ 

-+- PT6 CS 19/CS20 
~ ~ r---------------.. 

'-': 

~ 10 --PT5 CS24 
- -

I 

0 II II 
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~ 
CLIENT: SAMPLED BY: PROJECT: REV. No.: 

AMEC Martison Phosphate Project 1 

amel.,;~ PhosCan Chemical Corp. RECIEVED BY: 

North of Hearst, Ontario 
LAB No.: 

AMEC Earth & Environmental 
AMEC Various 

A division or AMEC Americas Limited TESTED BY: Sample Location: PROJECT No.: 

131 FJeldlng Road, Lively, Ontario AMEC OPEN PIT AREA TY86002 
Canada, P3Y 1 L7 
lei + 1 (705) 682-2632 DATE: Saf'l1)1e Identification: FIGURE No.: 

4 r ax + 1 (705) 682-2260 September 2008 Sand and Silt Till 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

GRAIN SIZE DISTRIBUTION ANAL YSIS ASTM D 422 

I GRAVEL I SAND FINES 
I 1 

Coarse 
1 

Fine 
1 

Coarse Medium Fine Silt and Clay 

53mm 26.5mm 16mm 9.5mm 4.75mm 2.36mm 1.lBmm 600flm 300flm 150flm 75flm Sieve Designation (Metric) 37.5mm 19mm13.2mrl 2.0:nm 85 )flfTl 425",m 250flm 106 m 
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~ 
CLIENT: SAMPLED BY: PROJECT: REV. No.: 

AMEC Martison Phosphate Project 1 

ame~~ PhosCan Chemical Corp. RECIEVED BY: 

North of Hearst, Ontario 
LAB No.: 

AMEC Earth & Environmental AMEC AdS046 
A division of AMEC Americas Umited TESTED BY: Sample Location: PROJECT No. : 
131 Fielding Road, Uvely, Ontario AMEC OPEN PIT AREA TY86002 Canada. P3Y 1 L7 
tel" 1 (705) 682-2632 DATE: Sample Identification: FIGURE No.: 

5 fa:.: .. 1 (705) 682-2260 September 2008 Oraanic Silt 
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RECORD OF BOREHOLE No. GT08-01 Co-Ord. 0326602 EI 5577666 N arnec(i 
Project Number: 1'(86002 Drilling Localion: See F!II!!re2 Logged by: ~ 

Project Client: PhasCan Chemical Corp. Drilling Method: 200 mm Hollow Stem ~er and Cori!!!l Compiled by: ~ 

Project Name: Martison P~hate project Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project Localion: H~Ontario Date Started: 06 Mar 08 Date Completed: 06 Mar 08 Revision No.: 4.17109108 

LITHOLOGY PROFILE SOIL SAMPLING I FIELD TESTING LAB TESTING COMMENTS 

PenetrationTesting 
z 

Atterberg limits 0 

I o SPT • DCPT W, W w, ;::: 
.8 • 9 . ~z 

:g DESCRIPTION 1l E ~ ~ 
I 

z MTOVane' NilconVane· Plastic Liquid zQ 
"- ~ 

~ ~ 0 ~5 
~ 

z .. ;::: " Intact 0 Intact 

~ .!! ~ " :J: 

~ 
.. Remoukl • Romou • ~ Pnsing 75 urn (%J ~..J 

~ ~ 
l- e Moisture Conlent (%) ~~ 

~ ~ t- o. 
~ a. w ..J 

~ Undrained Shear Strength (kPa) """ :5 Local Ground Surfac.---.E18vetion: 187.6 m <J) III 0: III C W 15 30 45 60 20 40 60 80 z~ 

- black 
ORGANICS (MUSKEG) 

" ,\ fibroUS 187 -

,\1/ 55 1 8 2 1 ) 

'. , y 
185.9 ~-

0
11 · H brown to grey 1.7 55 2 79 24 C 

" ' SAND and SilT 2 

• -' varying gravel and day content, occasional 
55 3 100 100m.,. 0

9 
: : cobbles or boulders (Till) 185 -: 

:rl~ moist to wet, \lOry dense 
3 

0
12 

-.1' 55 4 100 ,~ IS] 

ll' '" -" . 
8! · ~ .' 55 5 95 sa b. 0

10 :r 
" ' 183 "'": 

0
10 55 6 100 67 

r--5 
0 

'1' ' " .', Boutders from 5.2m to 5.5m. 182.1 
CS 57 )4 Start coring at 5.2 m. 

grey 5.5 7 182 -: , SILTY ClAY 
varved 1:-8 

moist to wet, stiff 
181.0 r- .. CS 8 100 181 -:: 0

14 

, , ' SAND and SilT 1:-7 
, '1' varying gra\lOl and clay content, occasional cobbte 
: ' : or boutder (Till) -
• : • moist to wet, very dense 100 .., 

l: CS 9 100 
be 

0
9 

:J: : 179 -: 

J. 9 

." . 178 - 0
10 .' I" CS 10 82 :1,1: 

bl0 r .• j. 
',.1' 176.9 177..., 

ill 
grey 10.7 
SilTY CLAY t-ll 

0
20 

varved CS 11 83 
moist to wet. stiff 

He..., 

I 
12 

I 

CS 12 50 
175 -

0
14 

174.7 · 19~ 1U 
f- 13 

" • SAND and SilT 
• .' varying gra\lOt and clay content, occasional cobble 174-: :j' : orboutder(Tlll) : :1 moist to wet, \lOry dense 

I 

" 0
14 

CS 13 100 

173 -

J'I: 
" . 15 

'J CS 14A 100 0
12 

171.8 
172 -: . g~ 15.9 16 

0
22 

SAND CS 14B 57 
• some Silt. moist 171.0 

END OF BOREHOLE 16.6 
(no refusal) 

AMEC Earth & EnvIronmental ¥ No freestanding groundwater measured in open borehole on completion of drilling. 
A division of AMEC Americas limited 
131 Fielding Road 'I' Groundwater depth obserwd on ~ at a depth of M.Jn. IS] calle in depth reconled ~ at a depth of ll!!!. 
liVely, Ontario 
canada P3Y 117 Borehole detail m pNMnted, do not cor.litute. th:Irough W1derstanding of an potettlill corditiDIB presert • ..:I Nql,irws ~...-unce from. 

I 
Tel +1(705) 682·2632 _Ifted O.O..C .... , EnginMr. NMJ. txntde IrfcInMtionsholM be rud in ccqurction with the DIOlKtnc:a1 report for wNch tl_ cornrnIsIor.cI m1d tt'e Scale: 1 : 100 
Fax +1(705) 682·2260 ~,.,.tng'Expllt...tlonof8DNhoIelog'. 

Page: 1 of 1 WWoN.amec.com 



I 
I 
I RECORD OF BOREHOLE No. GT08-02 Co-Ord. 0327067 E, 5577151 N ame& 

Project Number: TYII6OO2 Drilling Location: See Fill!!!! 2 Logged by: ~ 

Project Oient: PhosCan Chemical Com. Drilling Method: 200 rm1 Hollow StemAuaer and Cori!!ll Compiled by: ~ 

I Project Name: Martlson Phosphate Project Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project Location: Hearst, Ontario Date Started: 07 Mar 08 Date Completed: 07 Mar 08 Revision No.: 4, 17/O!1108 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
z 

I 
I 

PenetralionTesting Atterberg Limits 0 

I w, w w, ;:: 
.8 o SPT • DCPT <z • 8 . 

~Q :1i DESCRIPTION ~ § ~ ~ z MTOVare· N'coovane' po"" Liquid 
~ I wI-n. ~ 0 ::;:5 z ~ ;:: L> ~!OC, 0 """. f f ~ ~ '" ~ ~ 

.. Romoud • Remould .: Passing 75 um (%) OJ,., 
o Moistul'll Cont.nt (%) ~~ E l- • lJncI~ed Shear Snngth (kPa) III III 

~ D. W ..J '5 LOCIII Grou d Surf.c. e_v.ion: 189.9 m III III 0: III " W •• 30 4' 60 20 40 eo 80 ~Z 

~ black Y 

" 
ORGANICS (MUSKEG) :0 

,\ fibrous 

,1/, • lag ---= 

SS 1 25 0 

I 
, 188.4 

~~ probably SIL TV CLAY 1.5 VT 1 

VT 2 2 '88 -: .. 5 c 20 

VT 3 .. 6 ",30 

VT 4 .. 25 eo 

I 
186.9 3 187 --.:: 

· grey 3.1 
2 0

10 
SAND 55 87 33 0 · . varying gravel, silt and clay content. OCCasIOnal 

· cobble or boulder (TILL) • '88 -: 
0

10 moist to wet. very dense SS 3 92 56 C · . 
I · 0

15 · . 55 4 8 65 • 185 -: 0 

· 0
13 

· . CS 6 100 S\art of coring al 5.5 m. 
'B4 -· • 

I · 0
9 · CS 7 34 

7 183 --: · . 
· 

I 
• :-8 'B2 · CS 8 65 Gl 0

14 

· · • .s. · . 
Cobbles from 9.3 m to 9.5 m 

I · CS 9 30 0
10 · . - .0 180 -: 

· · · - 11 17. 

I 
· . CS 10 100 0

11 

· · . .2 
178 -

Thin dark grey silt and clay seam 

· 

I 
• CS 11 50 0

10 
- .3 177 --: · • 

· 176 -: · . -14 

CS 12 81 (,11 

I · · . 175 --15 · -

· 174.4 

I 
dark grey 15.5 

0
18 

SILTVCLAY CS 13 40 r ,. 174 -:: 
varved, moist 

173.3 
END OF BOREHOLE 16.6 
(no ",fusal) 

I 
I 

AMEC Earth & Environmental ~ No freestanding groundwater measlXed in open borehole on completIon of drilling, 
A division of AMEC Americas Limited 
131 Fielding Road ! Groundwater depth obsetVed on ~ at a depth of Uln. C~ cave in depth recordeo ~ at a depth of 8.2m. 
Lively. Ontario 
Ganada P3Y 1L 7 8aret'lIM .... _~cIaonDtCONtMLlte .. tharou;h~of.a~corndIta.,......and~~..atametrcm. 

I 
Tel +1(705) 882-2632 ........ ~ Eng""'. A!.o, bcntde irIor'tNtion.m&ld be ...... lncorlll'1l:tion wflhthegeoteCtncal report forwHchl_~andtt. Scale: 1 : 100 
Fax +1 (705) 882-2260 ~&plalnllional8onlhot. Log', 
www.amec.com Page: 1 of 1 

I 



RECORD OF BOREHOLE No. GTOB-03 Co-Ord. 0326424 EI 5576833 N amecfJ 
Project Number: TY86002 Drilling Location: SaeFiaure2 Logged by: ~ 

Project Client: PhosCan Chemical ~, Drilling Method: 200 nm Hollow Stem Auaer and Cori!!!l Compiled by: ~ 

Project Name: Martison PhosPhate PrQject Drilling Machine: Truck Mounted Drill Reviewed by: ~ 
Project Location: Hearst. Ontario Date Started: 07 MarOB Date Completed: 08 Mar 08 Revision No,: 4, 17/O!IIOB 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
PenetrationTesting AHerberg limits 

z 
0 

I o SPT • DCPT W. W w, i=' 

~ • • . <z 
>-0 

£ DESCRIPTION ~ ~ i I 
z MTOVane' Nilcon Vane· Plaslic Liquid 

~3 ~ ~ 0 
i;; z 

"" ~ D Intact 0 1n""'1 

t .!! i '" 
i!: ~ 

.. Romou. • """"'u • J( Passing 75 urn ("AI) "'-' ! c- o Moisture Content (%) 0:< 
E >- IL >->-
~ a. w ..J .. UncIr.necl Shear Snngth (kPa) Vnf) 

..J local Ground Surfac. Elevation: 189.5 m til til '" til C W I' '" 4' eo 20 40 eo eo z~ 
" , black ~ ORGANICS (MUSKEG) 
" \' fibrous 189 -:: 

,1/, SS 1 8 0 t:-1 

" 
, 

188-: 

~ SS 2 8 1 
1:-2 

" 187,0 
187 -: 

grey 2.5 SS 3B 100 1 0
16 

· SIL TV Ct.t~ • .nth ""nIh _I v" ... anff 186.5 3 Il' browntogrey SS 4 87 35 0 012 
, " SAND and SilT 188 -

'1' . varying gravel and clay content. occasional 
• " cobbles or boulders (Till) 

SS 5 67 56 1-4 0 012 
.' .. : moist to wet. very dense 

:F: 18S -:: 011 SS 6 100 
:;1. 1:-. 

, :[, 184 -: 
0
8 

Start of coring at 5,2 m. 

CS 7 122 
'.1' 

t-6 

" ' 
183 --:: 

" ' CS 8 96 010 
b7 

" ' 

" ' '82 -: 

181.6 -

~rey to dark grey 7.9 bB 
ILTVClAY CS 9 100 

181 ~ 
012 

Varved. moist 

180.4 I:-g 
grey 9.2 

" ' SAND and SILT 1eo -

'1-1' varying gravel and clay content, occasional 
CS 10 89 0

8 
: ' : cobbles or boulders (TILL) t:- 10 · i.l moist to wet. very dense ., , 

179 --: 

}~ t:-11 

CS 11 97 178 - 0
9 

" ' 

" ' e-12 
177.2 GJ 

grey to dan< grey 12.4 177 --:: 
SILTVCLAY 

0
26 varved, motst CS 12 99 t:- 13 

176.1 
, .' grey 13.4 176 -: 'j' , SAND and SILT 
, " varying gravel and clay content (TILL) E- 14 
: • : moist to wet, very dense 

011 

'f' CS 13 53 175 -

" . 
174,3 I- 1. 

" . 
END OF BOREHOLE 15,2 
(no refusal) 

AMEC Earth & Environmental ¥ No freestancting groundwater measured in open bOrehole on completion of drilling. 
A division of AMEC Americas limited 
131 Fielding Road ~ Groundwater depth observed on ~ at a depth of Q,£m. I);) cave in depth recorded ~ at a deptt1 of 12.3m. 
Lively, Ontario 
canada P3Y lL7 Bcnhott ...... ~.do notCONtllute.thorough~ of .. pcUrt ... cordillonlpr-n....a ~ irt.".......,. .... nc.from. 

I 
Scale: 1 : 1 00 Tel +1(705) 682,2632 ....... 1Id~EfwirMr. NaG, bItnhDM ~.hOI.Id bllNIId ln~wlhU.~ rwporttorwHchil_commIaionadandttw 

Fax +1(705) 682,2280 ~l'f1irVEX1M..tIonof Borehole log'. 
Page: 1 of 1 www.amec.com 



I 
I 
I RECORD OF BOREHOLE No. GT08-04 Co-Ord. 0327062 E, 5576821 N arnecfi 

Project Number: 'TY86002 Drilling loca\ion: SeeF!II!!re2 logged by. ~ 

Project Client: PhosCan Chenical CorD. __ Drilling Method: 200 Am Hollow Stem Auaer Compiled by: ~ 

I Project Name: Mamson Phosphate P~ect Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project location: Hearst. OnIarIo Date Started: 11 Mar 08 Date Completed: 11 Mar 08 Revision No.: 4, 17I09I08 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
Z 

I 
I 

penetrationTesting Atterberg Limits 0 

I o SPT • DCPT 
W, W w, ~ 

~ m • E . f!;z 
:2 DESCRIPTION ~ "£ z "'""" Liquid zQ 
Q. ~ ~ I 0 MTOVane'" Nilcon vane· w .... 

:z i!' ~ "" h"" 0 .. .." :f:5 
~ -a .!! 

~ " :>:: 
~ 

.. -~ • Romou~ :.: PaAing 75 urn (%) ::J...J 

~ 
t- o Moiatu,. Conr.nt (%) ~~ 

~ ~ t- ... • UndrIlin«1 Shur Strength (kPa) 1010 Q. W ...J 
local Ground Surface Etevation: 18tH m '" <n a: '" 0 w 15 '" 45 "" 20 40 60 80 ~:z 

~ tlIack Y 

" 
ORGANICS (MUSKEG) ~ 

,\ fibroUS 
180 

J 1/ - SS 1 8 1 
, 

I " " 
SS 2 16 0 

188 

~ 2 
187.4 

I 
~~ClAY 

23 
SS 3 51 1 187 ....:: 

trace sand. wet, soft to stiff 
increasing in silt content with depth 

, 
55 4 75 24 C 

188 

4 

185.1 

I 
I 
I 

9! .' brown to grey 4.6 185 

'. ' SAND and SILT SS 5 1()() 99 
5 ~ 

··f---~~-: ' : cobbles or boulders (TILL) 
• ~ •• moist to wet. compact to very dense 184 

: lot: 
8 

5S 6 1()() .,,<~ 

:Fi: 18' 

}r 
7 

182 - 9 
SS 7 1()() 93 8 ,1,1, 

ll:' 181 

I 
I 
I 

:V: • 
5S 8 1()() .,,<, 

y' 180-' 

" ' ~ 10 

:V]-" 
: 

1.[ 
SS 9 1()() 179 ---:. 

11 
. 

1 178 

" . . 12 

" . SS 10 93 ",,'" 

rr 
177 

" 
' .. 

SS 11 74 .~ 
178 

" . ,4 
175.4 

I 
END OF BOREHOLE 14.3 
(no refusal) 

I 
I 
I 

AMEC Earth & Environmental ~ No freestanding groundwater measured in open borehole on completion of drilling. 
A divisk>n of AMEC Americas Limited 
131 Fielding Road ~ Groundwater depth observed on ~ at a depth of lU.!n. ~~ ca"" in depth recorded ~ at a depth of llm· Lively, Ontario 
canada P3Y 1L7 Eknholecletdl as pwelDd.do not conaUtute. thcwough~1ng "' ... potertw ClOfIdItiIHw..,....n..m ~ ~ ...w..nc.t.oma 1 Tel +1(105) 682·2632 ~ ~I Etvir-r . .-..o, bcnhofe 1rfor1Mtion~ be rMd in cor1unction with U. ~I rwport tQr which it,.. aorr.rAion.d and the Scale: 1 : 100 
Fax +1(705) 682·2260 -,""_of_"",. 
www.amec.com Page: 1 of 1 

I 



RECORD OF BOREHOLE No. GT08·05 Co-Ord. 0327358 E. 5576228 N amecfi 
Project Number: ~TY~86002==-________________ Drilling Location: "'See=F'-'!q"'u"'re=2 ___________ Logged by: ffiL--

Project Client: PhosCan Chemical Corp, Drilling Method: 200 I'ml HolIaN Stem Auger Compiled by: ~ 

Project Name: MInIson Phosphate Project Drilling Machine: Truck Mounted DrIll Reviewed by: ~ 

Project Location: Hearst. Ontario Date Started: 11 Ma' 08 Date Completed: 11 Mar 08 Revision No,: 4. 171O!1/08 

LITHOLOGY PROFILE 

:2 DESCRIPTION 
a. 

f 
5 Local Ground Surface Elevation: 189.1 m 
,\ 'I black 
- ORGANICS (MUSKEG) 

./ ,'. fibrous 

187,8 

SOIL SAMPLING 

SS lA 17 

I 
i= .. 
III 
Q 

1 E- 1 

III ~~ 1,3 VT 1 

u!rlll~I:~·~t~h~~~~o~uwee~c~tl~~i'~·tL~-e-~-oo-aoo-g-~-ve_1 __ ~1~~.9H==VT~==2==~==~==fb2 
I' ~ .' grey 2.2 'j' ' SAND ana SILT , 'I' varying gravel and clay content, occasional 
:' : cobbles or boulders (TILL) :j" ~: moist to wet, compact to very dense 

" 

" 

:Fr' J{ 
'1-'1, 
',1;1', ,I, 

l' ',1;1: 
~I,JI 
, :1,1 

',,' ~~]C;:~ntent_t "l grey , • " SAND aoo SILT :J" ,: varying gravel and clay conlent, occasional 'I cobbles or boulders (TILL) 
:~. _ ,: moist to wet, very dense 

:"t' " ' 

:E[: 
:)1'_1: 
" ' 

~1,:I~ 
" ' 

;j:: 
J' 

END OF BOREHOLE 
(no refusal) 

AMEC Earth & Environmental 

55 51 51 

S5 100 57 

C-' 

55 100 4B [- 5 

r--+--+--~--t~. 
55 

181.0 S5 
B.l 

'S::'~ 

174.8 
14.3 

5 

6 

100 29 

C-7 

95 65 1::-' 

1::-10 

E-11 

1::-13 

FIELD TESTING 

PenetrationTesting 

I 0 SPT • DePT 

~ ~~~~ne+ ~il~~ane+ 
~ ~ RwnouId • Remould 

III~ • Und<.,,,,, so-, s ..... " (kPa) 
15 30 45 60 

-: 
y 

188 -p 
P 

187 ...:: 

186 -: 

o 

185 -: 

184 --: 

183 -: 

182 -: 

181 -

180 -: 

179 -

178 --: 

177 ....:: 

176 -:: 

175 --: 

.5 

o 

o 

o 

o 

o 

85 
95 

LAB TESTING 

Attertle!g Limits 
w, W wl 

I € • 
Plastic Liquid 

j( Passing 75 urn (%oj 
a MoiIture eon..,t (%) 

20 40 60 80 

COMMENTS 

!:!elm: 
Residum depth inferred to tle at 31.0 
m death by GoIdder 1983 

A division of AMEC Amencas limited 
131 Fielding Road 
Lively, Ontar1o 

? No freestanding groundwater measured in open borehole on completion of dtilling. 

~ GroUndwater depth observed on ~ at a depth of Q&m. o Cave in depth recorded ~ at a depth of Mm. 

Canada P3Y lL7 
Tel +1(705) 682,2632 
Fax +1 (705) 682,2260 
WoNW.amec.com 

BoNhDIe dmIII. -......,..aed. do not CIOMtitu&e alhorough ~irV of all ~I concIlliDra preutC ant,.... trterp'wtatin.utarcefrom. 
.-Irn.t GlcMctrical erv---. NtIIo, ...... irfunnationahrdd 1M rud Inoori&n:tionwtth'" aeot-ch1lcal r-port for which .... conrniaiorwd an:! tta 
.:company~nationolBoN'" UIg'. I 

Scale: 1 : 100 

Page: 1 of 1 



I 
I 
I RECORD OF BOREHOLE No. GT08-06 Co-Ord. 0327121 EI 5575292 N ame& 

Project Number: lY86OO2 Drilling Location: SeeF!!I!!re2 Logged by: ~ 

Project Oient: PhosCan Chemical Corp. Drilling Method: 200 nm Hollow Stem ~er and Cori!!!l Compiled by: ~ 

I Project Name: Ma1iSMI PhosDhate Proiect Drilling Machine: Truck Mounted Orill Reviewed by: ~ 

Project Location: Hearst, OrWario Date Started: 10 Mar OS Date Completed: 10 Mar OS Revision No.: 4, 1710910S 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

I 
I 

Z 
PenetrationTesting Atterberg Limits 0 

I o SPT • DePT w, w w, ;:: 

I • 8 . f!'Z 

~ DESCRIPTION ll. ~ 
. 

Z Plaflic Liquid zQ 

i I MTOVane' Nilcon Vane" wI-
~ 0 ~:s 

~ 
z 2-

I 
;:: b. Int.ct 0 Inlee' . 

1 ~ 
;< ~ « .. Remoukl • """"'"~ "'" Passing 75 um (%) :l...J 

~ t ~ 
o Moisture Contertt (%) ~;: 

I- .. • Uncbined Shear Strwngtn (kPa) "HIl a. W , ...J :5 Local GrounctSurfac8 e ...... tion: 192.0m '" '" '" '" 0 W '5 "" 45 eo 20 40 eo eo ~~ 

~ black 
ORGANICS (MUSKEG) Y 

" ,\ fibrous 

~ SS 1 13 0 t:-' ,., 

I 
, ., t90.5 

No Recovery 1.5 
ST 0 

2 ,go 

ST 1 013 

I 
'89.0 3 189 --:-

•• grey 3.1 
0

30 
., • SAND and SILT SS 2 38 " () 

• •• varying gravel and clay content, occasional 
: ' : cobbles or boUIdelS (TILL) t:-4 '88 -: 0'3 • • - • moist to wet. oompact to very dense SS 3 92 42 0 

'87.4 

I 
I 
I 
I 
I 
I 

grey 4.6 
SS 4 75 33 0 020 

SILTY CLAY 1-5 167 -
varying sin content, wet 186.7 

• .•• grey 5.3 3i 81 
8

14 
-} • SAND_SILT SS 5 87 81 

• ~ •• varying gravel and clay content. occasional 6 , .. 
: ' • cobIlIes or bouidelS (TILL) &) 

0
13 • • - • moist to wet, very dense SS 6 100 80 

}J t:-7 '85 

.1,1· 
0

13 
.1 I. SS 7 ,00 56 t:- o , .. 0 

. }: 
:1'1: 
l\: :-9 '03 

7[ 

:FI' 
SS 8 ,00 79 0'3 

:i- : ~1O '02 

It 
('.11 

I'~"'" - 11 '8' 

Start 01 coring at , 1.3 m 

• .1' CS 10 62 0'2 

"J'I. ~ t2 'so.., 

tl~ ., . 
CS 11 27 ,,9 

_- 13 .,...: 
., . 

178.3 

I 
~~CLAY 

13,7 

'" ~- 14 

. ,siH content. wet. ,tiff 177.7 
0
10 

[' grey 
".0 CS 12 100 -

: ' : SAND and SILT · '.fC~ gravel and clay content, occasional 176.8 - '5 m 
, . 1,:~bo~~;L) 15·7 

END OF BOREHOLE 
(no refusal) 

I 
I 
I 

AMEC Earth & Emrironmental ¥ No freestanding groundwater measured in open borehole on completion of drilling. 
A division of AMEC Americas Umited 
131 Fielding Road ~ G10undWater depth observed on ~ al a depth of Ml!J. ,~ cave in depth recorded ~ at a depth of ~. Lively, Ontario 
canada P3Y lL7 Bcweh:Je cWIIilll -...-.rhd. do rat CCInItitute a thDrough~1ng of .. pater&1 condItioN preMrt and ~ ~ --.nee frOm. 

I 
Tel ~'(705) 682·2632 .... _ ~ ervn-r . .Nso, boNhDh- irIonneUonahr:MAd a,.,... mcor1&n:tionwtlhthl geoIeCtricIIl ntpOft flwwHch it ... oonwniaionId and the Scale: 1 : 100 
Fax +1(705) 682·2260 IICCOn'IpIIny~nlljonolBanhoie Log', 
www.amec.com Page: 1 of 1 

I 



RECORD OF BOREHOLE No. GT08·07 Co-Ord. 0326809 EI 55748&4 N arnecf3 
Project Number: TY86002 Drilling Location: See FlllUre 2 Logged by: ffiL-
Project Client: PhosCan Chemical Corp. Drilling Method: 200 nm Hollow Stern Auaer and CoO!!!! Compiled by: ~ 

Project Name: Martison PhosPhate P!:Qiect Drilling Machine: Truck Mounted Drill Reviewed by: ~ 
Project Location: Hearst, Ontario Date Started: 09 Mar 08 Date Completed: 09 Mar 08 Revision No.: 4, 171O!!f08 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
2 

PenetrationTesting AUert>erglimits 0 

I o SPT • DCPT W. W w, i= 
.8 . 8 . <2 

1-0 

£ DESCRIPTION !l. § ~ ~ z MTOVane' Nilcon Vane" Pili. liquid 2_ 

i?: I 0 ~~ '" 
2 .'~ 1= 1:::. Intllet 0 Intact 

• Remould • Rernouicl JI: Paaing 7S urn <%, OJ..; 
t ~ 

J! 

~ l' :J: § a:< 
~ I- o MoisturIIConlenl(%) 

I- A- I-I-

5 ~ ~ ~ A- W ·~ShurStr.ngth(kP.) UlUl 
ocal Ground Surfac. Eltlvatlon: 191.6 m '" '" OJ 0 W lS 30 .. 60 20 40 80 80 ~~ 

~ black Y 
ORGANICS (MUSKEG) 

" .,\ fibrous 191 -: 

"'" 55 1 8 2 1 P -
, , 190.1 

}l grey 15 "'0 -: 
0

15 
SAND and SILT 55 2 84 6 G 

, vaJ'ylng gravel and clay content, occasIOnal cobble 2 

'j- . or boulder (TILL) SS 3 100 '0-:;:' 0
13 tl: mOist to wet, loose to very dense 189-: 

3 I\l SS 4 100 74 ( 0
10 

1878 188-: 

· grey 3.8 4 0 0
11 

SAND 55 5 100 59 
• varying silt and gravel and clay content (TILL) I3J 

moist to wet. very dense 
~I 

187 --:: 
0 9 · 5S 6 89 · . S 

· 0 9 
Start of coring at 5.2 m. 

CS 7 86 186-: · 6 · · . 18S · cs a 12 0
11 

1::-7 · · 184 

· No Recovery 
E-8 Sample washed out of core barrel. 

· CS 9 0 
• 183 

· 1-9 · • · 182 

· . CS 10 0 
E- 10 

· · . 181 

· 1-11 

• CS 11 0 
180 -: · • 1::-12 

"9 

• CS · 12 0 c-- 13 

• 178 

· SS 13 16 >5<!_1o! 14 0 13 

• 177.3 50mrr 

END OF BOREHOLE 14.3 
(no refusal) 

AMEC Earth & EnvIron_ ¥' No freestandirg groundwater measured in open borehole on completion of driUing. 
A division of AMEC Americas Limi1ed 
131 ",",ding Road ~ Groundwater depth obsOfVOd on ~ at a depth of Uln. I3J cave in depth recorded ~ at a depth of 4.3m. 
Lively. Ontario 
Canada P3Y 1L7 Borehole ...... _ "....ucI,do not COIWtittAI .. thDroughundM'atMdng of •• pcM.-.. condItioMpreMrtand ~ irUrp'tItative .utan:efrom. 1 Scale: 1 : 100 Tel +1(705) 682-2632 "Ifiod GeoIectrical EtvJrwer • .-..o, borehDIe 1rfcJrmdon ...... be tMd tnoartWllCtionwithtt. ~ NipOtt tor wHch l was ~ and tt. 
Fax +1(705) 682-2260 --.._01 ............... 

Page: 1 of 1 WWW.amec.com 



I 
I 
I RECORD OF BOREHOLE No. GlO8-08 Co-Ord. 0326306 EI 55747a4 N ame& 

Project Number: TY86002 Drilling Location: See8gure2 Logged by: ffiL-
Project Client: PhosCan Chemical C'1'11. Drilling Method: 200 mn Hollow Slem ~er and COli!:!!! Compiled by: ~ 

I Project Name: Martison Phosphate P~ect Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project Location: Hearst, OntarIo Date Started: 09 Mar 08 Date Completed: 09 Mar 08 Revision No.: 4, 17/09t08 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

I 
I 

z 
PenetrationTesbng Attert>erg Limits Q 

I 0 SPT • DCPT W, W w, ~z i . 8 . 
li DESCRIPTION II t ~ z MTOVane' Nilcan vane' P- Liquid zQ 
"- ~ ~ I 0 "H--

f 
z 2- ;:: " \n\ocl 0 1n1ao, :liS .. -~ • 

_. * P~75urn(%) "'-' ~ ~ I ?: ~ ~ 0:« 
e- e- o Moisture Con.nl ('10) 

t;t; fo- .. .. t..ndrwned ShMr Strength (kPa) . . "- UJ -' '5 Local Ground Surface EJ.vation: 181.3 m '" '" a: '" 0 W 15 30 45 60 20 40 60 80 ;;;:z 

~ blaCk !O, -ORGANICS (MUSKEG) 
" 

,\ fibrous --

I 
I 
I 
I 
I 
I 
I 
I 
I 

~ SS 1 13 2 -- 1 

''''' -.::J , , 189.8 
broWn 1.5 

0
30 

CLAYEY SILT SS 2 84 1 

. fe.~s;~ finn 
189.1 - 2 

2. " .. 
: ' : brown to grey 55 3 100 38 0 0

17 

:' ,'I: =~ ~~~!nd clay centent, occasional 
CSJ 

3 013 .' l cobbles or boulders (TILL) 55 4 100 

'. :". moist to wet, dense to very dense 
188 

Start cering at 3.6 m . 
.I- es 5 42 4 ,,8 

:1:-'-" 
187 -

" 186.4 t dati< grey to grey 186,' - 5 

• '~;rvCLAY Sf es 6 73 188 -: 0 '7 
• : • .ist. finn varved 

',1; ~D and Sit T -. · J .' vatylng gravel and clay content, occasIOnal 'i . - .. --"'CCl 
185 

• motst to wet, dense 
0 '4 : : 10cm lhickciarkbrown SILT. vary.ngCiayccntent es 7 13 

, ',at584m -- 7 

• '.' II'lCreased gravel content with depth 184 

" . 
r · . - 6 

-r. es 8 5 163 0
23 

.r,[. 
• ··i:I·· 162 -: 

:.]J es 9 0 10 
:j'l: 161 

:I'l l' 

ft 
11 No sample rerovered from CS 10. 

CS 10 0 
160 

;1 
12 

17Q -:. 

es 11 10 13 :i'l: 

:Er-
176 

:1, : 14 

:1,:[ 177 
0

28 

:r· es 12 10 

1-
176.1 15 

" ' 
END OF BOREHOLE 15.2 
(no refusal) 

I 
I 
I 

AMEC Earth & EnvIrormentat ~ No freestanding groundwater measured in open borehole on ccmpletion of drilling. 
A divisiOn of AMEC Americas Limited 
131 Relding Road ~ Grooodwaler depth obServed on ~ at a depth of 0.30 m. [81 cave in depth reccrded ~ at a depth of Um. Lively. Ontario 
canacla P3Y lL7 BonhoIe ct.IaII __ ...........,. do not cor.tHute • thorough understMcIing of .. pole .... 1 condlt""- fIN'*"l_nd Nql&IhII; irterpretIdM .... n:e from. 

I 
Tet +1(705) 682-2632 qraIIfiId~Ervir-r. Naco, borehde irtCll'fMlionshddt.TMd ln~wfth1:tagMltec~l,."arttorwhid1lt_c:cmmisiorwIII_the Scale: 1 : 100 
Fax +1 (705) 682·2260 IICCOmpIInying"EXplar.lionGfBorehole Log'. 
WNW.amec.com Page: 1 of 1 

I 



RECORD OF BOREHOLE No. GT08-09 Co-Ord. 0326939 EI 5575464 N ame& 
Project Number: TY86002 Drilling Location: SeeF!IIure2 Logged by: ~ 

PrOject Client: PhosCan Chemical Corp, Drilling Method: 200 nm Hotlow Stem ~er and Cori!!ll Compiled by: ~ 

Project Name: Martison Phosilhate P~ect Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project Location: Hearst. OnIario Date Started: 08 Mar 08 Date Completed: 08 Mar 08 Revision No,: 4,17109108 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

PenetrationTesting AttertJerg Limits 
z 
0 

I o SPT • DCPT w, w w, ~ 

.li • 8 . ~z 

~ DESCRIPTION ~ § t ~ I 
z MTOVane' NilconVane· P ... " Liquid zQ 

~ 0 ~~ 

f 
z ~ 1= 11 Intact 0 ."." 

~ ~ ~ 
;,: :z: 

~ 
.. .......,"~ • ......... ~ ill( Pneing75um(%) OO..J 

I- o Moisture Con."t(%) "'« 
~ ~ l- n. 1-1-

Q. .. ..J • Undr'IIined Shur Snnglh (kPa) 1/)1/) 

Local Groufld Surfac;e Elevation: 191.4 m I/) I/) '" I/) Q .. 
" '" 4. eo 20 40 eo 80 ~~ 

,\It black 
- ORGANICS (MUSKEG) 1£11 -

" ,\ fibroUS Y 
\ ~ 1/ S5 1 13 2 1 J 

" " 
100 -, 

~, I, 55 2 13 0 
189.1 

f-2 , J brown to grey 2.3 189 0" '. - SAND and SILT 55 3 79 18 0 
. "I" varying gravel and clay content. occasional 
: ' : cobbles or bocjders (TILL) 3 

, :,_ moist to wet. compact to llery dense 55 4 0 57 Ii\k-, 0 

, ,I' 
Start of coring at 3.7 m. :1,: E-4 0" ',' CS 5 109 

:!': 187 -

" '1': Dart<. grey, si~ and clay seam 
f-. 

~j:J 
CS 6 99 186-: 0" 

_ 

f' 
18. -, 

CS 7 99 c l1 
t-7 

" -
164 -: 

" ' 

:1,,": [--

" . CS 8 100 163 -: 0" 
" ' t-g 

, :1: 181.8 182 -

'tI{ grey to dart<. grey 9.6 
C5 74 0

9 
I SILTY CLAY 9 [- 10 Q} varved. moist 

180.9 181 -: 

r 10.5 
" ' SAND and SILT r1t '1" varying gravel and clay content, occasional 
: • .' cobbles or boulders (TILL) CS 10 100 180 -' C'O 
, : • moist to wet dense to very dense 

"J t- 12 
" ' 

" 179 -: 0" ::J CS l1A 100 

178.3 [- 13 
grey to daM< grey 13.1 

CS lIB 100 178 -: 0
27 

SILTY CLAY 
mn;.t 177.7 

"I"~ o. 
r" . ' . SAND and SILT J ' varying gravel and clay content, (TILL), moist. C5 12 100 177 - 0 '4 

, • dense 
': 20 cm grey sitt and clay seam at 14.0 m II ~ cm grey to dart<. grey sitt and clay seam at 1M2 [-I. 

END OF BOREHOLE 
(no refusal) 

AMEC Earth & EnvirotVnental ¥ No freestanding groundwater measured in open borehole on completion of drilling. 
A division of AMEC Americas limited 
131 Fielding Road ~ GrounctNater depth observed on ~ at a depth of !U..m. 181 calle in depth reconled ~ at a depth of 3.3m. 
LiVely, Ontario 
canada P3Y 1 L7 Ekn ..... I1_ ............ donat~.thcJroI.9'I ....... q.oI .. paIertiIIloondIUora ...... _,.,..~-......ncefrom. 

I 
Tel +1(705) 682,2632 "'1r1td~Ervner. AIM.-....lrfortMtionahQd berad InccqlWlCUonwilhthegtOlllcfwbl,.orttorv.fllchlt"'~""the Scale: 1 : 1 00 
Fax +1(705) 682·2260 .................... _of_....-. 

Page: 1 of 1 WWN.amec.com 



I 
I 
I RECORD OF BOREHOLE No. GT08-10 Co-Ord. 0327378 E 5575605 N amecfi 

Project Number: lYBE002 Drilling Location: SeeFlaure 2 logged by: ~ 

Project Client: PhosCan Chemical Com. Drilling Method: 200 Iml Hollow Stem Auger Compiled by: ~ 

I Project Name: Ma1ison P~hate Proiect Drilling Machine: Truck Mounted DrIll Reviewed by: 1!!L-
Project Location: Hearst, Ontario Date Started: 10 Mar 08 Date Completed: 10 Mar 08 Revision No.: 4, 17/O!1t08 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
% 

I 
I 

PenetrationTesting AUerberg limitS 0 

11 ! o SPT • DCPT 
W, W w, Sz • • . 

f DESCRIPTION K § ~ i ! 
z MTOVane' Nilcon Vane- PIootiC liquid zQ 
0 ~~ 

f 
~ z 

f t= £:;. Inwet 0 Intoo, 

~ -K ;Z :t 

~ " -. • Remould *" PIIUing 75 um (Ik) :>..J ... o Moisture Content (%) ~~ E ... :li • UndrIin.:! sn..- SIreng:Ih (kP.) ., 
~ ~ Q. ..J 

..J L 'tC81 Ground Surface E"vlll:ion: 194.4111 "' I/) '" I/) 0 W 15 '" 45 '" 20 40 '" '" ~~ 
black 

~ ORGANICS (MUSKEG) 104 
fibrous 

193.5 

I 1::1:"" ~rog~ 
0.9 55 1B 78 5 

1 
C 

" ' SAND and SilT ,.3 
• .' varying gravel and clay content, occastonal 
:, : cobIlIes or boulders (TilL) 55 2 100 14 0 : I" : wet to moist. lOOSe to very dense 2 

" . '.2 
55 3 100 25 0 

I 
'*1' 191.4 3 

-I" red 3.1 55 4 100 125 
" • SANDYSllT mm 191 --: 

" ::1 :d~(T'::-.!i~t 190.4 

I 
'.j:' ~DandSllT 4.0 4 

55 5B 100 58 0 

. J _. varying gravel content, occasional cobtres or :!I>o 
:, " boUlders (TIll) 55 6 100 35 0 
.' i--.' ~~6i~~a:mS:~ to very dense 

~5 

1" 189 

·t" 
", " • 

I 
", " 55 7 100 26 180-= 0 

", " 
7 

", " 
187 -

I 
I 

::'~{ 55 8 100 
8 

:1-l 
180'C 

:}~ . :.. 9 Sl 

:i'l: 7 
5S 9 100 78 185 

.'1;1. 
., I" :::..... 10 '. 

:;·.1: 184 

:1' : 
.-1-": SS 10 100 127~~ 11 

I y" 183 -:: 

.: . 
- 12 

I 
:J' : 55 11 100 69 162 .:: 0 

"r ", " 13 

J: 181 -

1- III :!, : 55 12 100 62 14 ,. 180.1 

I 
END OF BOREHOLE 14.3 
(00 refusal) 

I 
I 
I 

AMEC Earth & EnYIronrrental ¥ No freestanding groundwater measured in open borehole on comptetlOn of drilling. 
A divisiOn of AMEC Americas Limited 
131 Ftelding Road ~ Groundwater deptt1 obServed on ~ at a depth of lim. [Ol cave in depth recorded ~ at a depth of M.m lively, Ontario 
canada P3Y 117 Bc:Iretdt ...... _ ............. dDnot~.tharough~d .. pc:CerfillcordllloN."...rtIlnd ...... ~_iaUrc.from. 

I 
lei +1(705) 682·2632 quaIIfiId o.oe.chnlcal EnginMr.IWo. bc:nhoIe irlorrr.tion~ be NMlIn COI"f!.l"Ction with tt. geoa.cl'lniall mport for wHch It w. c:ommiakMwd 11"- tt. Scale: 1 : 100 
Fax +1(705) 682-2260 ~ing'Exptanltiono'l8oN"'Log·. 

'WWW.amec.oom Page: 1 of 1 

I 



RECORD OF BOREHOLE No. GT08-11 Co-Ord. 0327594 EI 5575898 N ame& 
Project Number: TY86002 Drilling location: See F!m!re 2 Logged by: ~ 
Project Client: P'-Can Chanica! Corp. Drilling Method: 200 nm Hollow Stem~er Compiled by: ~ 

Project Name: Martison Phosohate PrQject Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project Location: Hearst. Ontario Date Started: 11 Mar 08 Date Completed: 11 Mar 08 Revision No.: 4. 17JO!1(08 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

PenelrationTesting 
Z 

Atterbe!g limits 0 

I o SPT • ceOT W. W w, i= 

I • 8 . ,",Z 
li DESCRIPTION . ~ i I 

z MTOVane' Nilcon Vane+ Plastic Liquid zQ 
a. ~ ~ 0 ~~ j i!' i= " ...... 0 -, 

~ .!! 

~ " j!: ~ .. - • Romou~ :II( Pnaing 15 um (%) ::>-, 

2 ~ ~ t ... o Moisture Content (%) ~~ 
W ... • l.Indrained Shear Strengit'! (kPa) ")I" ::i Local Ground Surf.c.~klv.tion: 193.5 m '" '" .l! '" c W 15 3D 45 eo 20 40 60 eo ~~ 

~ black 

" 
ORGANICS (MUSKEG) 

,\ fibroUS 193 -: 

192.6 0 
brown 0.9 55 lB 104 8 

1 
0 

51LTYCLAY 
trace sand, finn, wet 102 -: 

55 2 100 11 
t-2 

0 

191.2 
.' brown to grey 2.3 191 -

" ' SAND and SILT 55 3 100 20 0 
• .' varying grawl and clay content, occasional 
: ' : cobbles or boulders (TILL) 3 

•• ' • wet to moist. compact to very dense 55 4 100 32 
190 ..: 

0 

" ' t;-4 

" . 
y. ,.0 -:: 

55 5 100 40 
t:-5 

0 

'J- ' 
:i' : 188 -

~ . r 6 
55 6 100 ""'" " . ,.7 -: 

" . 
'J. 1:-7 l: 

"" 
186 -

fl 
t-' 

185 -: 

" . 
t;-o 

.l: 55 8 100 ,i.e 
184 -: 

:'.1: t- 10 
"i' Y '. -I: ",,3.., 
.'1. 

55 9 100 b,"~rr Gl 

""I' 
11 

: 'I: 182 -: 

',"l-
t;- 12 ,-., 

',(' 55 10 100 ..."." - ,. 181 ....:. 

i~ 
13 

" ' 1eo -:: 

:}~: 55 11 0 t;-14 
179.2 

END OF BOREHOLE 14.3 
(no refusal) 

~ 
Residum depth inferred 10 b6 al32.0 
m deoIh by GoIdder 1983 

AMEC Earth & Environmental ¥ No freestanding groundwater measured in open borehole on completion of drilling. 
A division of AMEC Americas limited 
131 Fielding Road ~ Groundwater dePth observed on ~ al a depth of lQ,!,m. IlO Cave in depth reconled ~ al a depth of 10.8m. 
Lively, Ontario 
Csnada P3Y 1L7 BcnhoIe ...... _ preMfbd, do not COfIItIIuIe. th:Irough undIntMldlrv af .. poIM'tIaI concIltiona ..... rt ant NqUi .... ~ -....un:. tram. 

I 
Tel +1(705) 682·2632 ~Gtoe.c:tri::aI~.~,-""lnIormdonahouldbeNildinCOlj&nctionwllh"'~lreportforwhich'_~.ndtt. Scale: 1 : 1 00 
Fax +1(705) 682·2260 .ccompIIrJlq'ExpCalWlflonof BcnhoIe Log'. 

Page: 1 of 1 Yt'YoW.smec.oom 



I 
I 
I RECORD OF BOREHOLE No. GT08-12 Co-Ord. 0326952 E, 5577566 N amecf1 

ProjeCt Number: lY86002 Drilling location: See F!II!!re2 Logged by: ~ 

Project Client: PhosCan Chemical C!1rr!. Drilling Method: 200nm HoliowStem~er Compiled by. ~ 

I Project Name: Martison PhosDhate P~ect Drilling Machine: Truck Mounted Drill Reviewed by: ~ 

Project Location: Hearst. Ontario Date started: 11 Mar 08 Date Completed: 11 Mar 08 Revision No.: 4, 17J09108 

LITHOLOGY PROFILE SOIL SAMPLING I FIELD TESTING LAB TESTING COMMENTS 
z 

I 
I 

PenelralionTesting Aner1lerg Limits 0 

I o SPT • DCPT w. W w, ~z ~ . 6 . 
~ DESCRIPTION ~ 

.0 

~ Z - Liquid zQ 
~ 

§ e: I 0 MTOVarve· Nilcon Vane· wI-

f 
Z ~ 1= " """I 0 "1001 ~:5 

~ .!! 

~ ~ j!: 0( .. Remou~ • Rome •• ,.. p.ung 75 urn (%J :;l-, 

~ jjj Q MotaWN Content (%.) ~~ ~ I- o. • Undraned ShNr Snngth (kPa) 
"- UJ -' 5 Local Ground Surfece Elevation: 198.3 m IJl IJl It IJl 0 W " 

30 4' 60 20 40 60 80 ZZ 

~ black 
1 .. ..: 

Borehole had been backfilled before 
ORGANICS (MUSKEG) waler level or deplll of caw could 

I, ,I fibrous be delennined. 

,II, GS 1 1 

I 
, 196.8 197 .....: 

~ , bIO'<M1 to grey 1.5 
SAND and SILT SS 2 100 38 C 

: varying gravel and day content, occasional 
, 

~ 
cobbles or boulders (TILL) , .. 

: wet to moist, dense to very dense SS 3 100 51 C · 
I 

3 · , SS 4 25 46 195 ....:: 0 

· , 

· 4 

'04 -, 

I · SS 5 89 .-><: 
• , , '.3 ..: 

· · <n 6 

I 
,~"''' '.2 · 

, 7 ,., , 
, 

I T • 
190 · · <n • , .. 

I ~ 

:"'10 
, 188 

· SS 9 100 
11 

I 
,.7 

~ 

,2 
, 

'86 · SS 10 41 , 185.5 

I END OF BOREHOLE 12.8 
(00 refusal) 

I 
I 
I 
I 

AMEC Earth & EnvIronmental ¥ No freestanding groundwater measured in open borehole on completiOn of drilling. 
A division of AMEC Americas Limited 
131 Fielding Road 
Lively. Ontario 
canada P3Y 1L7 9cntIl.dNik_~danotCONotttl.M.tharQugh~0If"P'*I" .. tcondl.a.prwIft_~~"'tarafrcm .. 

I Tel +1(705) 682-2632 qualified ~ EngInMr. Abo, borehole irIcIrrMtion~ be IUd Incor1...:tionwilhthegeoteetncal report tor which It:_~ Mdtte Scale: 1 : 100 
Fax +1 (705) 682·2260 ~ir1I'ExPllrationofeor.holeL.og'. 

www.amec.com Page: 1 of 1 

I 



RECORD OF BOREHOLE No. PT08-01 Co-Ord. 0328265 E, 5576446 N amecf1 
Project Number: TY86002 Drilling Location: See F!sI!!re2 Logged by: ~ 

Project Client: PhosCan Chemical Corp. Drilling Method: 200 nm Hollow Stem ~er and Con!!!! Compiled by: ~ 

Project Name: MarItison PhosDhate P~ect Drilling Machine: Track Mounted DrIll Reviewed by: ~ 

Project Location: Hearst. Ontario Date Started: 14 Feb 08 Date Completed: 20 Feb 08 Revision No.: 4, 17I09I08 

LITHOLOGY PROFILE SOIL SAMPLING I FIELD TESTING LAB TESTING COMMENTS 

I 
z ~:ri_~n*~.e PenetralionTesting Atterbelg limits 0 

:[ o SPT • OCPT W, W w, " 1 riM!' pipe in backfill 

1i 

il 
• E . ~z 

~,' ri_p;penund :2 DESCRIPTION ~ § ~ ~ z MTOVane' NilconVane'" 
p- liquid ZQ 

Q. 

~ 
W .... 1 sIottedplpe ..... nd 

i!; Z 2- " Intact 0 -, ::;:5 
u J! I :;: ~ 

.. Romou~ • Romou~ ill( Passing 75 um (%) ::l...J no installation, only bentonite 

~ 0. 

~ 
o MoistJJr.eor,lent(%) ~~ E l- • ~ ShNrStr.n;1h (kPa) III III 

~ Q. ...J 5 Local Ground Surface Elevation: 189.1 m If) If) 0: III W 15 30 45 60 20 4. 60 60 ~~ 
Not Sampled 

~~ rl 188 -: 

187.6 
brown 1.5 

0
,8 

L~~~.I';;;". denSe 
SS 1 97 34 0 'J 

186.9 t-2 187 --: 0; 0 

'"[ grey 2.2 '.1 , 
:, : SANDandSILT 
, '1', varying gravel and clay content, occasional 

3 
01 0 . 'I, cobbles or bouders (TILL) 188 -: 

:~ 
, .' .~!: moist to wet, compact to very dense 55 2 100 28 0 c12 

./ 0 

:"!: 
I:- 4?~5-:: : 'J' . ~ 

0/ D 

n 
SS 3 84 100 

10e 
0 '3 '.1 

" ' r-5 184 -:: 
, 

D: ' 0 

" 0 :·.1: ' , 
: ./: 1:-6 

'04 
0 

:."1- 183 -: , 1 
.1' '4 

:'1: Di 0 • " Start coring at 6.7 m . 

"'I' 
CS 4 100 t:-7 ' 4 182 - 'J , .. 

J D 
',I' 
,. .1 

" 180.9 C5 5 47 r-6 J51 -: 
, 

grey to dax grey 8.2 ':I D , , 
SILTY CLAY 

.: varved. moist. finn 180.1 D 
grey 9.0 

t:-g 160 -

"I SAND and 51L T • .' varying gravel and clay content. occasional CS 6 67 
D : ' : cobbles or boulders (TILL) 

:'1" : maisl to wei, compaC1 to very dense to- ,. 
17Q -::: 

'~1 r'~ }: 'r .J.: CS 7 7 1:-11 178-= 

,0. t, D " . 
" ' J ~ 0 12 177 -:: 

(l'" ~ 0 " ' 5PMDD 1,757 kglm3, OMC 17.7% r CS 8 100 
0 0 

" ' 
13 17. -: 

, , 

f 0 0 

"J 
, 

.'~'. : CS 100 
1. 175 -9 

" ' , D 

68 '.1 
, 

" ' 
15 

1741 -: 01 0 
" ' 

'J " ' CS 10 100 a 
" . 1. 173 -

>J 

, 

" 0 

" ' 
, 

r-17 
CS 11 92 

172 
~1 " . 0 

'J , 

"r.1 
18 171-: 

, 
0 " ' ~ 

: '·IJ '.1 
CS 12 88 

, 
D' D 

AMEC Earth & EnvI,.,.",..,g1 ~ Groundwater depth recorded on completion at a depth of Uln· ~ cave in depth recorded on completion of drillil"9 .w..m 
A division of AMEC Americas limited 
131 Fielding Road '![ Groundwater depih observed on ~ at a depih of 4.0 m 
Lively, Ontario 

J 
canada P3Y lL7 aor.tde .... _ ~ dct nalconatitul1latharOllghundlratMxling of.1I patatt.iIII condItlDm ..... ,..nd,.... ~ ... latancetrom. 

Scale: 1 : 100 Tel +1(705) 682·2632 ~Ifted ~1ricaI ervn-. Also. boNhoIe irIorIMtionahouid be IUd in corjunction wlh U. geoIecbbl repart for wHch II ..... conwnIsIoned ant tt. 
Fax +1(705) 682·2260 ~,.Ing'Expfu.t6Dnot Bontfde Log', 

Page: 1 of 6 www.amec.oom 
VQnDnuecJ OfINextl age 



I 
I 
I RECORD OF BOREHOLE No. PT08-01 Co-Ord. 0328265 EI 5576446 N arnec;& 

Project Number: 1Y86002 Drill"lng Location: See FlIIure2 Logged by: ~ 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

I 
z ~'riM'P;" ~ bo,Ion'. Peno\raIlonTesting AIlertler9 Limits 0 

! o SPT • OCPT 
W, W w, ;::: 1 rieerpipenbEktil . • e . ;!'Z 1 riaerpipltrn.."d 

(; DESCRIPTION . ~ t ~ ! z MTOVane' NilconVane· Piaatic liquid zQ 
Ii: ~ 0 ~3 j 1 sIohed pipe in sand 

Z 
~ 1= ~ Inteet 0 InloO' ~nCin"Ia\ion.onIybel"lton\ie f .!! . ? :s: .. .. Rernould • - j( Pusin; 75 urn (%) ::l .... 

i I ~ 
.... 

~ 
C Moisture Co,,""t (%) "' .. .... a. .. Undrained snear Strengfl (kPa) 

........ 

I 
a. w .... 0000 

'5 00 (f) '" (/) Q W " 30 45 60 20 40 60 60 ~~ 

, -r grey :o~ , '. • SAND and SILT o D 
, .' varying gravel and clay content, occasional ';j'; : ' : cobbles or boulders (TILL) 

F- 20 • -. moist to ~, compact to very dense , .. ..: 

I 
" darkgreys,Handclayseamat19,2m es 13 100 
• -. some gravel ' , 
• oJ •• grey silt seam at 19.8 m 
" . 21 

168 - ':ir " . 
· : • varved darK grey silt and Clay es 14 100 J 0 

I 
22 

167 -: 
o ~ 0 ; f varved dark grey silt and clay 

D! § 

. "1 r 0 
, 0 

r f- 23 166 ..: ~1 es 15 47 D 

I 
' .. ',1 
:1": r:- 24 

165 - '~ 0 

:::1: o ~ 0 

'J 

"1' 

es 16 100 01 D 

2. 
164 -: c ~ 

I 
" . " 
" . 01 D 

.1' '" 
:(1: 

2. 
163 -= 

es 11 96 ~~D 

fl I F- 27 le2 ~ :~r " . 
es 18 34 D 0 

~/J 
F- 28 161 ~ , , 

I 'j';' o D ~o D 

J:I~ f- 20 ,"" ..: 
es 19 96 D D 

:1:1: f-30 159 ~1 

I :l-l 0 
c 

(' q () 
,,' '1 ~ . :i· l: J oo.~_,,~'"= CS 20 81 =--31 

':1 r-: 
158 

I :- 32 '4 ' 

::ri; cobble encountered in es21 

157 

~i ~ es 21 80 

:F; ',' - 33 , .. r I " . 
-r' es 22 53 -34 

'55 ':1 t,; 
: I, : 
:F: - 35 -r I y. '54 , , 

CS 23 89 D D 

:1, : , 0 

!--36 
., 

l: '53 
, 
~ D 

' .. '.1 
, 

I :1:: 
, 

es 24 93 - 37 
'52 o D1 D 

, 
" . 'J 
' .. a~ D 

38 
151 

~1 
, 

I 
' .. 
".,' es 25 100 D 

rr 
'~1 

, 
. 30 

150 
D 

'J 

I 
" ' 

26 40 c~ D 
, " 

es 20 140 

'j,"I- ' 1 
ec:.r.tde .... _~donat~.thoroYih~oI' .. pc:!leI'tW~JlNMri.andrecPta~ ... t.n::etrom. 

Scale: 1 : 100 qualified ~I EI1IPr*". lao, __ hOle irtonnIItionahould be r..d In cot1WJCtion wah U. geoteCtwlicall'llport for wtich I 'MIS CIOII'I'Naiotwd an::! tt. 
.-ccomp.nylng'ExptaNllIon of BoNhDIe Log', 

Page: 2 of 6 

I 
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RECORD OF BOREHOLE No. PT08-01 Co-Ord. 0328265 E. 5576446 N ame& 
Project Number: .... lY.!:86002=""--________________ Drilling Location: "'See=F ... igu.",.,re..,2"-___________ Logged by: ~ 

"5 a: 

f 
5 

LITHOLOGY PROFILE 

DESCRIPTION 

., .' grey 
: I' . SAND and SILT 
l' varymg gravel and day content, occasIOnal 
: r : cobbles or boulders (TILL) 
• ,. • moist to wet. compact to very dense 

, :1' 
" ' 

"~I' " ' 

H ,j: I', 

" ' 

, " , cobble encountered in CS29 

" ' 

", ~ ·1"' white ca6cium carbonate inclusions 
• I, 

, :[1;'1 '.;1: 
.J 

SOIL SAMPUNG 

1:-41 

CS 27 100 

t- 42 

CS 28 100 

44 

CS 29 100 

45 

46 
CS 30 97 

1--+--+--+---.-11:.. 47 

CS 31 100 
48 

CS 32 100 

f---+--+--+--;:- 50 

CS 33 100 
51 

52 

CS 34 100 

f---+--+--+--;~5' 

CS 

1338 CS 
55.3 

CS 

CS 

35 100 

36 52 

37 100 

38 80 

54 

I:- 55 

I:- 57 

1:-58 

f--f--+--+----t:c- 59 

CS 39 68 1:-60 

I:- 51 

CS 40 92 

FIELD TESTING LAB TESTING 

PenetratiOnTesting Attemerg limits 
• DePT o SPT 

w, w W, 
I 8 • 

MTO Vane' Nilcon Vane' Plastic L.lquid 

D. Inwet 0 Int.ct 
& R..mould • Rernould II( Pasing 75 um (%oj 

() Moilture Conlant (%) 
• Undr.n.d ShNr Snnglh (kPa) 

15 30 45 60 20 40 60 eo 

146 -: 

147 ~ 

'" -:: 

145 -

144 

," 

142-

141 

140 -: 

",. 

138 

", 

136 

,,. -' 

'" --= 

'''' -: 

132 -

131 -: 

130 --= 

'" -: 

ac.r.t.oa. ...... as pNMfUd, do not con.tttute. thcJrough undIntarding of .. pcQrt.' condIliofa."...rt lind ..... ~ --"'fEIt from. 
~ Gttotectrical E,.. ..... Also, boNhoIe imIrtMtion~ be I'Nd incortWlCtion wlhtt. ~I report for which ..... c:ornNaionId and tht _ ...... _or_ ...... 

VVIIIJnUCU 0. I NeXl age 

COMMENTS 

~.'_pipe"_" 1 ril8fpipei-lbolcklJ 

~i'ri..,.pipen"nd 
11l1otted~insand 

~ no nstallation, only bentonite 

Scale: 1 : 100 

Page: 3 of 6 



I 
I 
I RECORD OF BOREHOLE No. PT08-01 Co-Ord. 0328265 E, 5576446 N amecfJ 

Project Number. lY86002 Drilling locaf,on: See 8l!!!re 2 logged by: ~ 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

I 
z 

~' "_P"~ben~" Pene\ra\iOnTesting AIlerber9 Limrts Q 
I C SPT • DCPT 

W, W w, Sz 1 nMr ptpe n backftl 

I • 8 . 1 riserpipei1sand 

£ DESCRIPTION . 
C ~ I z MTOVane' Nilcon Vane· Pillstic Liquid zQ 

~ ~ 0 ~~ 11 sIou.dpipe In Nlnd 

f 
z ~ 1= L; Inl8ct 0 In,*,' 

I t ~ ;< :l: 

~ 
.. Remo\lld • R...-ou" )I( P~15um(%) ::l...J ~non&t8latirlr.,O!'oI'Jbant.onita 

l- e Moisturw eon.nl (%) f!~ 

I 
§ t- IL i • Undraned Shear Slrenglh (kPa) oooo .:; Q. W I ...J 

'5 III a: CJ) '" W ,. 30 4' 60 20 40 60 80 z~ 

I~ lor red to dar1< brown 
- casing dropped 600 mm while 

" SAND and SILT oo<ing at 62 m. 
• "I .' varying sand, silt and clay content, trace 10 some 
: ' : gravel CS 41 100 .3 · '. occasional organics (lignite?), wet. dense 126 

I 
• ' • (probably residuum) : ." : = ~~~ carbonate inclusions 
• ." • trace lignite 64 

125 

~ 'l CS 42 92 

I 
-, -

F- 6' 

:r: 
124 -

i 
.... CS 43 100 f-66 123 -= .1. 

I r--- casing sank 150 mm at 66.5 m. 

67 122 ..: 

" ' 
CS 44 90 ! 

:1' ' .. 
I l- 121 -

:: .. Specific Gravity = 3.16 

" - CS 45 100 6. 
120 -= o-------e casing sank 50 mm at 68.9 m. 

" ' 70 

I " ' 10 

! l: 
119-= 

CS 46 16 

-I: ' 71 "'.:: 

I 
.~ -' 
.'J' : 

Jl 
CS 47 7 =-72 

117 -: 

I 

:1''[-' ~ 73 
, 

I 
,. 116 

l( CS 48 47 0
31 i 

I }, -74 
115-: I · ,. 

I" I "I' I :'F~ CS 49 67 
::- 75 114 - 0

29 , 
'i', 

i 

·:j~t ., . 
76 V- m 

I :r: cs 50 2 0
8 

" ' 71 
112 

ll~ 
" f 

: 

I '.1: " - 78 
"1- (125 cs 51 27 

J:: 
~:J 

7. 110 

I 
cs 52 55 0

41 

" . -60 
109 -= 

" ' 

i · J .' white calcium carbonate inclusions 
-, ' 

- 81 

J: CS 53 86 108 
0
36 

I :i:: 

ll' 82 107 No recovery from samples CS 54 to 

: '{ 
57(82t086.7m) 

CS 54 0 

I ':<-1: 
- .3 

100 -' 

Bcnhole dmII .. _ IINMntad,.. natconatlUa. thoraugh~of" ~cordkIoN.,....n va ~~...at.rr::.frcm. 
... ifiMt CiIdIctricIII Eng..." ..... , borehole~...., be rud Incot1W1Ction"hthegeolectric8INportforwhtchl_~ are U. Scale: 1 : 100 
~&pIanIUonof BoNhot. Log'. 

Page: 4 of 6 

I 
I...oOr Inueo on NexI age 



RECORD OF BOREHOLE No. PT08·01 Co-Ord. 0328265 EI 5576446 N amecfJ 
Project Number: 1Y86002 Drilling Location: See Fjgure2 Logged by: ffiL-

LITHOLO~PROFILE SOIL ~ .... u .. , , ... r.: FIELD TESTING . LAB TESTING COMMENTS 
PenetrationTesUng Attertlerg Limits ~. 

1 riser pipe n bentonite 

J i 
G SPT • DCPT W, W w, 1riserpipenbKkftl 

I 
. 9 • risel'pipein.."d DESCRIPTION . 

i ~ i 
MTO Vane" Nilcon Vane" Pillabc Lqyid 

~' ~ Z l:. Intact 0 ~,",t 
'_p"'~oond 

! ! z .. Ren'IOlIld • RlImOuld II( Pung 75 urn (Vol 

~ 
ontybentonite 

~ ." ~ned ~ .... ' ~';"""..\kP'1 
o MoistuI1l Conlant (Vo) 

20 40 60 80 

I~~g=~~ CS 55 0 E- 84 i varying sand, silt and clay content, trace to some 105 
gravel 
occasional organics (lignite?), wet, dense 
(probably residuum) CS 56 0 

85 104 -:: 

CS 57 0 
t- .. 103 -' 

102.5 
! I~~:~~ 

86.6 

1~~:f 
E- 87 102 -

rEii:~ res:::7 day conteni CS 58 55 0
63 : 

, 
I~~g=~~ i .. 

101 --: I 
varying sand, silt and clay COnieni, occasional 
gravel and cobble, occasional blaCk organics 

l10 (lignite?), wet, dense 
CS 59 70 (probably residUum) t- 89 

100 -: 
I 

I 

II E- go 99 -

CS 60 70 0
38 

I 
t- 91 9. -: 

I I I 

I CS 61 40 1:-02 
0
44 I 97 -: I 

I 
i 

E- 93 OB-

i 
CS 62 10 .0

37 

I: 

I:- 94 95 -' 

, 
cs 63 40 0

42 i 
I 

E- 95 
9' -

; 

t- 9. 93 -' 

i cs 64 26 0
46 

I I:- 97 92 -

white calcium car'oonate inclusions 

CS 65 13 t-OB 
91 -: 

0
18 

1:-09 
, 

90-: 

CS 66 52 0
45 

E-l00 .9 -: 

boulder encountered in CS67 CS 67 3C 101 88 - 0
35 

102 87 

I I CS 68 75 0
42 

cobble encouniered in CS6B 
1~ .. -

sand lense 
CS 69 52 104 

85 0
38 

Bcnhoie .... _ p-eMIUd, do natCOlatibU. thr:rough ~ of .. potertill condIliorII preurt.nd hIqUir.-ht~ ....... ne:. from. 
~.a ~I ervn-. NaG. borehole inJonn.tion ahaUd be rud incor1lfttion with the gMlKmc.1 NPOrt for wNch l .... corrrriMtned and ttw Scale: 1 : 100 
____ -of-log', 

Page: 5 of 6 
'-Om,nueo Oil '"'''' '-ag" 
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RECORD OF BOREHOLE No. PT08·01 Co-Ord. 0328265 E. 5576446 N amecf3 
Project Number: TY86002 Drilling Location: "See=.!F..!ligure"""...,2'--___________ Logged by: ffi'=-----

LITHOLOGY PROFILE 

DESCRIPTION 

... - varying sand, silt and clay content, occasional 

., .' red to dark broWn 

: I' f' SAND and SILT 
, , : gravel and cobble, occasional blaCk "'lJanics 
, ,(Iignne?), wet, dense 
• " (probably residuum) 

/f 
Jil: boulders encountered in C572 ,. 
,J .. 
:1, ' 79.4 

SOIL SAMPLING 

. 
~ 
.!! 

E 
Ul 

cs 

C5 

cs 

.8 
E 
~ 

t 
(J) 

70 67 

71 87 

72 6B 

1-106 83 ..: 

107 82"":: 

108 "..: 

F-'00 80 ..: 

6B ~ 
~~h= 109 7 CS 

· , f1varyt~ ':~' Slit and clay content 1 ~g} 
:'·1:1~~[.~llL----11 

73 
F- ',() 7 • ..: 

,1' , red to dark brown I---I---+---I---t.. 11 1 
· • , SAND and SilT 78 ..: 

.i:l. Varying sand. Silt and clay content, occasIOnal 

',1;: ~~ense 
':1:": (probably residuum) 

·1· . 
.J]: 
JI; 
'1''1' ~ .J 

END OF BOREHOLE 
(no refusal) 

73.6 
115.5 

cs 74 92 

112 17-

CS 75 73 
76 ..: 

f--.f--+--+-+ 114 75 ..: 

cs 76 52 

74-

FIELD TESTING 

PenetrationTesting 
o SPT • DePT 

MTO Vane' Nilc:on Vane' 
L:. In_t 0 IntEt 
.. Remould • Remould 

.. Undran.d ShNr Slrength (kPa) 
15 30 45 eo 

LAB TESTING 

Atterbefg LimHs 
w.. w w, 
I 8 • 

PIIIstic Liquid 

• PIISSing15um(%) 
C Moisture Contttnt (%) 

20 40 eo 80 

COMMENTS 
~ 1 riMr pipe in b.nlonile 

~1riaetpipeinbalCkfiI 
w,n .. rpipeins.ncl 

j1s1oteed~inund 

~no "'atallltion, onlVbentonite 

No recovery from C5 71 (106.410 
107.9) 

Scale: 1 : 100 

Page: 6 of 6 



RECORD OF BOREHOLE No. PT08·02 Co-Ord. 0328063 EI 5577054 N amecfj 
Project Number: TY86OO2 Drilling Location: See!:!ll!!re2 Logged by: AMEC 

Project Client PhosCan Chemical ~, Drilling Method: 200 nm HoIIcM StemAuaer and Cori!l!l Compiled by: ~ 

Project Name: Martison Phosohate P~ect Drilling Machine: Track Mounted Drill Reviewed by: ~ 

Project Location: Heao:!!, Ontario Date Started: 22 Feb 08 Date Completed: 23 Feb 08 Revision No,: 4. 17109108 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESnNG LABTESnNG COMMENTS 

Pene1rationTesting 
z 

AUerberg Limns 0 

! o SPT • DCPT 
W, W w, ;:: 

.8 • 8 . <z 

~ DESCRIPnON u E t ~ z MTOVane' Nilcon Vane" Plastic liquid ~Q 
~ ! ~~ f:: ~ 0 

j r ;:: 6 In1.::1 0 Intoot 

~ -K i' :J: < A Remould • ,,-," .: Pauing 75 urn ('OJ :l..J 
l- ii; o Moisture Content (%) ~~ 

~ ~ ~ t- o. ~ UndtlliMd ShurStrengi'I (kPaj til til 
Local Ground Surface Ellivatlon: 1aO.2 m 

Q. W ..J 
til U) Q: til C W IS 30 •• 60 20 40 60 60 ~~ 

" , black 
tOO -:: - ORGANICS (MUSKEG) 

" 
,\ fibrous 

~ E-1 
189 --:: 

1/ ,\ 

188.5 343 

·,'I·l 1.7 55 1A 116 4 G grey 
0

12 
SAND and SILT 55 1B 120 4 1-, G 

'"I' IIBI'!ing gravel and clay content, occasional 188-:: 

:I'{ cobbles or boulders (TILL) SZ 
moist to wet. loose to very dense 

tr 3 

55 2 84 20 
187 -:: 

G 0 11 

II 1-4 
188 '. ' 

'. ' 
SS 3 3443 54 0 0

10 
t:-. 

18. 

"1' Ill: • , :1, 184 
0

11 55 4 98 44 0 

IJ' 1:-7 
0

11 
5lart of coring at 6.7 m. '. ' C5 1 9 183 ~ 

-r' '. ' • 
: j":: cobbles encountered in CS2 

182 - 7 C5 2 9 0 

'. ' 

.l: 1:--
181 

0
12 

Fr 
55 5 75 43 G 

,1: ' 10 
. ~ , ' 100 
-)" . 
'J' 

0
1
,,,"\-

55 6 100 56 c- t1 0 0
10 

:',j: 170 

'. ' 

'. ' " 178-:: 

'. ' 
55 7 46 73 C 0

16 

'. ' t3 

'. ' 
177 --:: 

'. CS 3 .' cobble encountered in CS3 5 0
15 

14 '. ' 17. 

.' • .' increaseCi gravel content 

r cobbles ,. 
175 -:: 

0
6 '. ' 

CS 4 10 

'. ' I- t6 

:1':1: 
174 -

173.4 
0

10 
~rey to dart< grey 16.8 CS 5 80 c- 17 

" tLTY~~t 1;~~ 173 

:',: ~Dand5ILT 
17~1 ~~s.:!.""~~ ~;ontent, (TILL) 18. I- t8 

m 
0 13 17!q CS 6 100 , ,'n 18. 

AMEC Earth & EnvIronmental ~ Groundwater depth recorded on completion at a depth of 
A division of AMEC AmeriCas limited 

li.!!! ~ cave in depth reco<ded on completion of drilling ~. 

131 Fielding Road 
Lively, Ontario 

I 
canada P3Y lL7 BoNhoIe ..... _ ............ do rat c:oratiIIb. through ~ing of ... poteraW condItiona p'-'.nd ....... lrUrpreUtive......-ce from. 

Scale: 1 : 100 Tel +1(705) 682,2632 ..... ifIed ~1~ • .Mto.bonhaIeirlcnMdonshouid belUd InCOf1W'1CtiDnwtlh"~NPOrt for which It _ corrmIiItonIdltn::l U. 
Fax +1(705) 682,2260 .tccOmpIMIj;'iU ....... rMItionot8cnhole~. 

Page: 1 of 2 WWN.amec.com 
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RECORD OF BOREHOLE No. PT08-02 Co-Ord. 0328063 E. 5577054 N amec!J 
Project Number. lY86002 Drilling Location: ~See=!.CF",ia",u,-,re,-,2, ____________ _ Logged by: /WEe 

LITHOLOGY PROFILE 

~ DESCRIPTION 

f 
'5 

" ' 

'. ' 

" ' 

:J'.: 
'\' ' 

-'r' :1'" • 
}, 
:-1-"1:, 
'! •. 

~lj,: ~ 
" ' 

'.1' 
,! I-
}J 

1;1): -becomi"J ~we in cok)ur 

I 
Oli"" to grey 
BEDROCK. likely Garbonatit. 
Silt filled seams 

I 
I 
~ ~ 

END OF BOREHOLE 

I 

156.8 
33.4 

150.1 
40.1 

SOIL SAMPLING 

cs 

CS 

cs 

cs 

cs 

t z 
.!! 

~ 
(J) 

7 

8 

9 

10 

11 

100 

33 

16 

12 

93 

cs 12 99 

cs 13 100 

CS 14 100 

CS 15 99 

cs 16 45 

CS 17 99 

I- 20 

E-" 

22 

23 

24 

25 

I- 26 

F- 27 

=-- 28 

-30 

-" 

-32 

-OJ 

Ii'I 

- 35 

1---+---!--+-4 - ,. 

CS 18 32 
37 

,. 
CS 19 100 

I---+---!--+---F- 3. 

CS 20 84 

FIELD TESTING 

PenetrationTeoling 

I 0 SPT • DCPT 

MTO Vane' Nilcon VB<lf! , 
L:. Ini.el 0 tnt.ct 
• Rernould • Remould 

.. UndrIIIned ShearStrwngth (kPa) 
1S 30 45 60 

171": 

'70 -

'68 ..: 

167 ......: 

, .. ..: 

165 -= 

'64 -

163 --= 

162 -

161 -

'60 ..: 

159 

, .. 

155"": 

'54 

'53 

151 ......: 

LAB TESTING 

Atterberg Limits 
Wp W wl 

• 8 • 
Pillstic Liquid 

~ P .... ng 75 urn ('Va) 
c, Moisture Conwnl (%) 

20 40 60 80 

COMMENTS 

Core barrel jammed at 23.6 m. 

ROO=50% for CS 16 

R00=45% for CS 17 

ROO=O% for CS 18 

RQO=8O% for CS 19 

RQD=43% for CS 20 
Density 2.82 Mg/m3 

Scale: 1 : 100 

Page: 2 of 2 



RECORD OF BOREHOLE No. PT08-02A Co-Ord. 0328045 E, 5576446 N ameCi 
Project Number: TY86002 Drilling Location: See [lJIure2 Logged by: AMEC 

Project Client: PhosCan Chemical ~. Drilling Method: 200 mm Hollow Stem Auaer and Cori!!!! Compiled by: ~ 

Project Name: Martlson Phosphate Project Drilling Machine: Track Mounted Orill Reviewed by: ~ 

Project Location: Hearst. Ontario Date Started: 24 F!!1 08 Date Completed: 28 Feb 08 Revision No.: 4. 17/09108 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
z 1 riser pipe in bentonite 

PenetrafionTesting Attertlerg limits Q 
! o SPT • DCPT W. W W, I- 1 riser pipe in bflCkfiH 

.8 • • . ~z 1 risef'pipel"lsand 

~ DESCRIPTION ~ § e:. .ll ! 
z MTOVane' Nilcon Vane· Pla8tic Liquid zQ 

~ ~ 0 ~~ 111ot1edpipein18nd 

f 
z 

r l= b. In_t 0 InIaot 

-K .!! i< ~ ~ 
.. Romould • Ramould )10 Paaing 7S um (%.) OJ...J nons!llllation, onIybentonilB 

~ 
o MoisCure Conllant (%) 1<'" 

~ ... .. ...... 
a. w ..J .. Undran.d Shear Strength (kPa) (1)(1) 

:5 Local Ground Surface Elevation: 189.7 m on (I) I< on C W ,S 30 4S 60 20 40 60 60 ZZ 

~ black 

~ ~ 1/ ,\ 
ORGANICS (MUSKEG) 
fibrous 

'89 -: 

~ 1:-, 

" " 
0 ? 

'''-p ° 
0 

~ SS 1 21 2 
E-2 ~1 187.6 

"iJ~_SILT 
2.1 

D 

Q ~ 

° ., 
• 'I •• varying gravel and clay content, occasional 187 --: 01 .' J'I: cobbles or boulders (TILL) 3 

0 

:1 ° r'-'-"'-'-- SS 2 54 27 0 0
11 

: :1: 
, .. -: D 

4 
, 

r °roD :'j: :g Y!l5 -= 
0

11 , :1, SS 3 95 31 
5 

0 ~ t· 

+l , .. -: o~l t,~ 
:i' ' • rD ,. 

Attempted Shelby Tube at 6.1 m. :1' : SS 4 0
9 

:~ I:; y' Tube was crushed. 
183 -

J . 1:-7 

. :~ . 
182 -: 

'J 0 
'J. 

0
11 O,j 

° '1' . SS 5 100 61 8 0 

II 01 D 

181 -
Q ~ 

" . '4 
9 o~ u 

0 

"1' 

l{ SS 6 41 0 9 ~l ~'D 180 -= 
:if

: 
CS 7 16 10 0 15 'r Start of coring at 9.S m 

c I'c 

·:n· 
oro 

179 - J , 

'F 1:-11 ' '. : tJ cobbles encountered in csa CS S 3 D: 0 

'r 178 -: ',j 

l '2 
, 

o~j 
0 

° CS 91 15 177 - 0
26 

:~ 
D 

" ' I:- '3 

° -y' 176 -: 
0 

J: ° CS 911 30 
b ,4 

0
15 

~ D 

" . 175-:: ' 1 
" ' 174.5 

,. 
°:1 

0 

~darkgrey 1f~'f 
, 

'. ILTYCLAY 15. CS 10 100 174 -: 0
7 

• D' • , • ol7M!l. moist 0 

'. ,< ~DandSILT 
b ,. 

° ° • .' varying gravel. silt and clay content, occasional 
173-: 

D o Specific Gravity = 2.73 
.' ' : cobbles or boulders (TILL) SPMDD 1973 kg/m3 at OMC 10.2% 

moist \0 wei, very dense 1:-17 0 6 _ 
.' f : trace otganics CS 11 35 

• 0 0 

" ' 172 -: 9l 0, 

° : •• : poony graded sand '8 oS 
0 D Plugged bn. 

" . " 
, 

" ' CS 128 10 
171 -

0
7 ~~ 0 

AMEC Earth & EnvIronmental ¥ Groundwater depth recorded on completk>n at a depth of 4.7 m. 
A d'i\lis;on of AMEC Americas Limited 
131 Fielding RQa(j :Ie Gro..-aterdepthobservedon ~ at a depth of 4.Sm 
Lively, Ontario 
canada P3Y 1 L 7 Borehole dWllll - ...... nt.d. do not cor.tItutea thDro&Ighuncllntandlng oI.a potatt.1 conditIDra ~.n:t ....... ~ ~ from. 

I Tel +1(705) 682-2632 ~ GtotMtncaI EnginMf • .-..o, boNhoie irfcInnatIonahcdcl be ..... incor;P.I'ICUon with tMpoIac .... 1 r.port forwhich it .... comrnWon.d and"- Scale: 1 : 100 
Fax +1(705) 682-2260 -_ ...... - ...... 

Page: 1 of 4 WWN.amec.com 
vonunueo on Ne;ll;l age 
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RECORD OF BOREHOLE No. PT08-02A Co-Ord. 0328045 E. 5576446 N amecf3 
Project Number: TY86002 onmng Location: ",See~F!gure-=,-,,-,2,-____________ Logged by: AMEC 

LITHOLOGY PROFILE 

DESCRIPTION 

:1j,-: ~ and SILT 

'I"''' varying gravel. silt and ct3ycontent. occasional : ' : cobbles or boUidelS (TILL) 
, , - , moist to wet, very dense 

o .. " cobbles encountered in CS13 
" , 

'r 
.~- . 
:J' : :r: 
:t: 
l' 
ll; 
JI~ 
:"l J:: 

,-I 

ll: 
'1'1' 

:l: 
or' 

111: 
J-

::IJ 
'.1' 

"j:I" 

SOIL SAMPLING 

20 

cs 13 20 

f--+--+-+---1c- 21 

cs 14 15 

cs 15 99 

~_~_+-_+_,-2' 

cs 16 95 

- 2. 
cs 17 81 

27 

CS 18 100 

" 
2. 

cs 19 35 

30 

CS 20 7 31 

~l,-: 1580 
r.t::fredtodaii<tiiOWii - - - - - - - - 31~:7~+-+-+-+--f 
'J' ' SAND and SILT .. .." varying sand, silt and clay content, occasional 
:. : gravel 

: ~ •• : ~ ca\Cium carbonate inclusions 'f ' (probably Residuum) 

:1':': 
" , 

" , 

" 

"I' 
" , 

" , 

32 

CS 21 7 

33 

CS 22 20 34 

CS 23 34 

36 

CS 24 93 37 

>fight tiiOWii to yelloW toiighi Qr'ey - - - - 1... ~i 
, , SAND and SILT f---I--+--+---F 

.. .." cemented. porous, dense 
" , 

38 

" 
CS 25 

3. 

CS 26 35 f- 40 

.... ~.n IUnuea on NeXl age 

I 
z 
a 

~ 
...J 
W 

170 

,eg 

,.7 

, .. 
165 ---:: 

, .. -

,.3 

'.2 

,., 

'60 

15. 

, .. 
157 -

,,. 

155 -

, .. -: 

'53 

'52 

'5' 

150 

FIELD TESTING 

PenetrationTesting 
o SPT • OCPT 

MIO Vane' Nilcon Vane' 
t;" Inwct 0 Int.cl 
.. Remould • Rernould 

• Unhned Shear 5lrength (KPa) 
15 30 45 60 

LAB TESTING 

Atterberg Limits 
w, W WI 
• 8 • 

PIa$tic Liquid 

• Passing 75 urn (%) 
o MoiItu,. Content (%) 

20 40 80 80 

~15 

i 
I 

All fines washed """Y, 

Scale: 1 : 100 

Page: 2 of 4 



RECORD OF BOREHOLE No. PT08·02A Co-Ord. 0328045 E. 5576446 N am~ 
Project Number: TY86002 Drilling location: SeeF!sure2 logged by: AMEC 

LITHOLO~PROFILE SOIL ~AUD' ,.or.: FIELD TESTING .~ COMMENTS 

PeneorationTesting Atterberg Limits Q ~;_ppn~bnU 

.H i 
o SPT • DCPT W. W W, 

i~ 
riaerpipeinbackftU 

~ 
• 8 • riser piJ-1n sand 

DESCRIPTION c § i E MTOVane' NilconVane" P.sIic liquid Q ~ alohed pipe in und 

t ~ z I :!: 

I 
l; Intact 0 hloo, 

! ~ ! ! 'z .. Remould • Remo"~ ~ Paasing 75 urn (%) onlybenlonile 

~ 
o Moisture Content (%) 

·~ed~'~";"""':'''''1 20 40 eo 80 

I ~~growr; ~~Iow to light grey 149 -

cemented, porous, dense I'- 4' 

CS 27 0 146 No reoovery at 41.5 m. 

I'- 42 

147 

j-
CS 28 16 

I- 43 

I-

i 'redtodaii\biOWii - - - - - - - - 145.8 
146 ...: 

SAND and SILT 43.9 
I- 44 

varying sand, silt and clay content, occasional 
CS 29 50 0

35 
gravel 145 -= 
wet. dense 45 
(probably Residuum) 

trace organics 
144 

cs 30 70 
E- 46 

0
19 

t43.1 

'~~S3~~~L 46.6 143 

47 Specific Gravity = 3.19 
varying sand and silt conten' 

;-. (probably Residuum) 
olk CS 31 51 142 

E- 48 . 
65 

141"': 

F-- 48 
CS 32 13 

140 eore barrel jammed at 49.5 m. 
139.7 

'-l ~~Dt,: and COBBLES 
SO.O 50 

poor sample necovery 
CS 33 16 138 ...: 0

30 

I- 51 

138 

E- 52 
0

31 
CS 34 5 

137 

53 

CS 35 10 136 -

1'- .. 
~ 135.1 

I ~~g ~~ ~;rrn 54.6 135 ..: No recovery at 54.5 m 

I- 55 
varying sand. silt and clay content. occasional 

CS 36 0 0
24 

gravel 
wet. dense 134 -
(probably Residuum) 

133.6 56 

I~~~h~~ 56.1 

damp 
CS 37 80 

133 -' 
0

44 
(probably Residuum) I'- 57 

132 -' 

58 

131.3 CS 36 0 0
51 

~ grey 
56.4 

131 -' Bedrock. weathered. carbonatrte 

I ~ cobIlIe to sHl sized particles 58 

moIst 

130 -

I 
CS 39 99 60 

"",-' ., 
CS 40 45 

128 ~ 

BonrhoIedWli_. p'''rUd, doIlOtCGnltitule.th3tough ...... landIng of.U patartialcondlkNa ~rt.net ...... ~ .... ~from. _1fiId o.ot.chniclll Eng ..... Nac, boreh:JIe lrIonnationahodcl be.....ct tncortW1Ction wAh'" geoIech'IicIIl r.port tor wHch I; 'MIS comrni&IcNwId.nd tte Scale: 1 : 100 ............... ~_at_ ..... 
Page: 3 of 4 
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I RECORD OF BOREHOLE No. PT08-02A Co-Ord. 0328045 E. 5576446 N 

Project Number: TY86002 Drilling Location: See F!gure2 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING 

PenetrationTesting Atterberg Limits 

! o SPT • DCPT 
W, W w, 

~ • 8 . 
~ DESCRIPTION 8. ~ ! 

z MTOVane· Nilcon Vane· 
.,.oIk liquid 

?: ~ 0 

j 2- 1= c. nwet 0 ~..,t 

-£ .!1 ~ % " ... Remould • Romeu" I'( Passing 75 um (%0) 

~ 
... > o Moisture Comant (%) 

~ ~ ~ 0- W ~ Undraned Shear Strength (kPa) 
~ W ..J 

5 (JJ (/) 0: C w 
" 

30 4. eo 20 40 eo 80 

I 
grey _d<. weathered. carbonatite 
CObble to sKI sized particles 127 -= 
moist 

CS 41 34 63 

'26 

.4 

~ CS 42 73 
125 

124.5 F- 6. 

END OF BOREHOLE 65.2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

z 
Q 
J-
~z 
zQ 
~:s 
::>..J 

~~ 
(/)(/) 
zz 

amec!J 
Logged by: AMEC 

COMMENTS 

'~~,.~ ~:::::~ke 
1riserpipeinsal1d 

1t1ottedpipein .. nd 

no nstllllation, only bentonite 

Scale: 1 : 100 

Page: 4 of 4 



RECORD OF BOREHOLE No. PT08-03 Co-Ord. 0327483 E, 5577297 N ame& 
Project Number: TY86002 Drilling Location: SaeF!!I!!!!2 Logged by: AMEC 

Project Client: PhosCan Chemical Corp, Drilling Method: 200 ITI11 Hollow Stem ~er and Cori!!l! Compiled by: ~ 

Project Name: Martison PhoSPhate Prolect Drilling Machine: Track Mounted DrIll Reviewed by: ~ 

Project Location: Hearst, Onlarlo Date Started: 09 Feb 08 Date Completed: 21 Feb 08 Revision No,: 4, 17109108 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

PenetrationTesting 
2 ~~~""''''''',''''Jybock'' Atterberg Limits 0 

! 0 SPT • DCPT w. W w, ~ 1'10 installation, only bentonite 

.8 • 9 . <2 
1-0 

~ DESCRIPTION 8. § t i ! 
z MTOVane' Nilcon Vane" Plastic Liquid 

~§ 

I 
~ 2 ~ ~ <, Intot, <> Intot, 
.!! ~ ~ ~ l: ~ 

.. Romou • • Romeu. * Pnslng 15 urn (%) :J-, 

E I- o MoisWre Conl8nt (%) 0:< 

~ 8 I- o. W • Unctr.ined Shear Streng'" (kPa) 
1-1-

I Ground Surf.ce I:!"vatlon: 189.4 m 
~ .li Q. W -' 

11)11) 

-' L II) II) II) C w IS 30 45 60 20 40 60 80 ~~ 
Not Sampled 

o D° 
'" -: 

o 0 
0 0 

1 
"DO! 0 

o ,0 
D 0 

187.8 188-: 
00 

(J~ od 0 

light brown I light grey 1.6 55 1 75 8 0 0
26 o ,0 

SILTY CLAY 2 S,oC 
moist, stiff 

ClC::C~ 187 -

186.4 
~oC' 

3 " od 0 

" grey 3.1 
0
10 

" ' SAND ana SILT 55 2 75 40 '88-: 0 o 0° 
D 0 

, , varying gravel and clay oonten!. occasional " : ' : oobbles or boulders (TILL) 
4:;' aD :';0; 

" 
moist to wet, oompact to very dense 

o 0 
,.5 -: " 

" ' 
0

10 aD :0:; 
'1-"' 

55 3 51 50 C 
5 oD~ tJcC:~ 

:L 184 - .0 
o ,0 

D k 0 
" ' 8 

o· 

" . 55 4 25 53 '.3 -: 0 0
12 "D ::o~ 

:':1: 
o 0 , ' 

7 
°cod D 

ll: o D° 

'" -: 
o 0 
0' 

" . 0" od 0 

'1, 55 5 51 50 E-8 0 0
12 o ,0 

: J o 0 
D' 

" . 181 -= °DOd 0 

o ,0 

" . D ,0 

180,3 1:-_ " 
(, grey 9.2 

180 -: 0
11 

0 .. ooe C> 

55 6 28 o ,0 
.• " SAND and GRAVEL o 0 

':. ::. occasional oobbles or boulders (TILL) 0' 

. ... moist to wet. compact to very dense t- 10 
C) oc: 0 Start coring at 9.7 m. 

~/ (fines washed out during drilling) es 1 22 ,0 Fines washed out. 

179 - 0 

r.~ 
0 

Fines washed out during drilling for o ,0 

~:.j 
11 o 0 CS#2. Attached sand trap to barrel 

178-: 
,0 for next run. 

es 2 13 "c 0 0 ° 0 .:. o 0° ". o 0 ).:, 12 D' 

.. ; In-: 
°0 COD c-

" o ,0 

~ .. o 0 

" CS 3 24 13 Co cd 0 

":'4 o 0° 
~:., 178 c;,oO 

" 

Q~ :~; .... r- I. : •. ; a 0 

f' 175--: 0' 
e5 4 20 cQo~ 0 

[~' o 0° 
15 

o 0 

174.2 0' 

"~~~t 1'~.} 174 -: 
QQ ocf 0 

o 0° 
15. D,o 0 

" • .nmi 
, " grey es 5 16 ,. o~ 00° c-

" • SAND and SILT 
173 -: 

o D° 
, " varying gravel and clay content, occasional D 0 

0' 

:, .' cobbles or boulders (TILL) °o:do~ sand trap removed. moist lo wet. compact to very dense 17 
o 0 

tn-: " " ' CS 6 20 °00: 0 
o 0° 

',1' " ~o(.' 

:::1:: 
171- 0. °0° 0 

o ,0 
';, 0 

AMEC Earth & EnvIronmental -g Groundwater depth reoorded on oompletion at a depth of tiJD.. 
A dMsion at AMEC AmeriCas limited 
131 Fielding Road 
Lively, Ontario 
canada P3Y lL7 ac-ta. detalil _ ...... nted. do not 0GnIUbU. th:wough ............ q of .. palertMl concIltIoIw PNMfIlanci rwquir-. ~ -.......c. from_ 

I 
Tel +1(705) 682-2632 "'IfIIdGeotechnUlEngfMer.~bof'ehoIeirlonn.tionahoWdbe""'lncorila'lClionwtththl~NpCMtforwhichll ... ~.ntthe Scale: 1 : 1 00 
Fax +1(705) 682·2260 ............... &p/o_ot_ .... ·. 
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RECORD OF BOREHOLE No. PlOa-03 Co-Ord. 0327483 E, 5577297 N amecfi 
Project Number: 1Y86002 Drilling Location: "See=F...,ig"'u"'re"-"'2 _____________ Logged by: AMEC 

"0 
n: 

f 
'5 

grey 

LITHOLOGY PROFILE 

DESCRIPTION 

, , - SAND and SILT 
, ,- V8I'jing gravel and clay content, occasional 
: ' : cobIlIes or bOulders (TILL) 
• •• • moist to 'Wet. compact to \lery dense 

" ' 

" 'I' ' 

:'1::
:}:: 
'J' 
J:" 
'1"-
~ l,-i: 
,1.'1, 

l' :j'-: 
" ' 

;f:l; 
'::-1

1

: 

" ' 

" -
, " cobble 

:'J 
' .. " 

,-1-': 
,1: -

" ' 

,:-1-
-E' 
:1, : 

::-,: 
" -

" ' 

'. ' 

"I' 

"::t' 
'.i." 
,I, ' 
'J' 
:1-" 

U>ntlnueo on Next age 

SOIL SAMPLING 

t:- 20 

CS 8 97 

CS 9 100 ~ 22 

t:- 23 

CS 10 100 

~ 24 

CS 11 90 
I:- 25 

r---f----r---t----~2. 

CS 12 50 

E- 27 

~ 2. 
CS 13 100 

r---f----r---t----/=- 2. 

CS 14 30 

-31 
CS 15 15 

r---f----r---t----t- 32 

CS 16 88 
-33 

-34 

CS 17 93 

r---f----r---t-----i- 35 

CS 18 
- 38 

- 37 

CS 19 

~-~-+--1---t~~ 

CS 20 13 

CS 21 29 

FIELD TESTING 

PenetrationT esting 
o SPT • DePT 

MTO Vane' Nilcon Vane' 
6 Inteet 0 Intact 
.& RamouJcl • Remould 

• Undrained Shar Strength (kPa) 
15 3:0 45 60 

170 -

1 .. -:: 

168-:: 

,.7 -:: 

166 -

,.5 -: 

164 -:: 

163 -

162 --: 

,., -co 

180 -

159 -: 

158 -:: 

157 --::-

158 -co 

155 -co 

154 

153 

152 -:: 

151 

150 -C 

LAB TESTING 

Atterberg limits 
wp W wl . . 
P .. 1k liquid 

II' Paaing 75 VITI (%) 
C Moisture Conttn\ {%) 

20 40 SO 80 

z 
o ., 
«z 
1-0 

~~ 
:::>.J 
0::« 
1-1-
0000 
ZZ 

o 0
0 

';0 
a :>'; 0 

0 0 

o 

COMMENTS 
3" no mt.iIation, only Mckfll 

~ no n .. tion. only bentonite 

SPMDD 1,959 kglm3 at OMC 11.5% 

No recovery for CS 19. 

Scale: 1 : 100 

Page: 2 of 5 



RECORD OF BOREHOLE No. PT08-03 Co-Ord. 0327483 E, 5577297 N 
Project Number: ,1Y-,-"86002",,,,~ _________________ Drilling Location: See Figure 2 

LITHOLOGY PROFILE 

DESCRIPTION 

:':: ~D and SILT 
. _. varying gravel and clay content, occasional 
:, : cobIJIes or bouldefs (TILL) 
• 4- • moist to wet, compact to very dense 

,!, • 

"j.< 
I:j'" 
1:.1' . 

1

'\:': " 
'1" 
:1' : 

'l' '1' . 

It 
1, 

'1'" '. ' JJ POOr1y graded sand seam (0,3 m thick) 

:1'1: ',' 

:J', : 

: :'11: 

" ' 

,i'l' ',1:,: 
" ,. 

:y;: 
:],:1.
}' 
l' 
,t· 
:1' : 

" ' 

~l:' ~ increased silt content 

" ' 

:1, : 
" ' 

" ' 

" ' 

SOIL SAMPLING 

f-_+-_+_-+_----t::1'- 41 

cs 22 I- 42 

I=- 43 

cs 23 42 

I'- 44 
I---+-+---I---f 

CS 24 49 10-45 

46 

cs 25 97 

47 

cs 26 f- .6 

I':- 49 

cs 27 27 

f-50 

CS 28 56 1':-51 

F- 52 

cs 29 99 

53 

CS 30 100 I=- 54 

1-55 

CS 31 22 

I':- 56 

cs 32 89 
51 

58 

cs 33 98 
59 

60 
cs 34 93 

I--+---+--t--I:- ., 

cs 35 100 

I 
z o 

! 

147 -

146 ..: 

145 --= 

144 .., 

143 ..: 

142 --= 

141 -

140 ..: 

139 ..: 

136 ..: 

137 --= 

136 -' 

135 ..: 

134 -

132-' 

131 ..: 

130 ..: 

129 ..: 

128 -

FIELD TESTING 

PenetrstionTesting 
o SPT • DCPT 

MTO Vane* NJlcon Vane" 
~ Intact 0 Int.el 
... Rernould • Remould 

.. Undrained Shear Sftnglh {kP.} 
15 30 45 eo 

LABTE5nNG 

AUerbely limits 
w, W wl 

• 8 • 
PIIIstic Liquid 

• P-sng 75 utn (%) 
C Moisture Content (Vol 

20 40 80 80 

.... . 
61 

amecf3 
Logged by: AMEC 

COMMENTS 
5 ~ no ina.lldorl, only bacilli! 

~ ~no i1st.1lation, onlybentonilll 

~~ 
~5 
:J..J 

~~ 
'Off) 
~~ 

Specific Gravily = 2.76 
SPMDD 2,040 kglm3 at OMC 9.3% 

Scale: 1 : 100 

Page: 3 of 5 
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RECORD OF BOREHOLE No. PT08-03 Co-Ord. 0327483 Eo 5577297 N ame& 
Project Number: TY86002 Drilling location: ",.See~FC!igu~re~2 ____________ Logged by: AMEC 

DESCRIPTION 

and SILT 
varying gravel anO clay content, occasional 
cobIlIes or boulders (TILL) 
moist to wet, compact to very dense 

cs 40 93 

f--+--+--+--f-64 

CS 41 100 ., 

50 

CS 42A 20 

hT~~~~~~-------~~nr--t--+_~ __ ~e7 

brown 
and SILT 

varying sanO, silt and day content, occasional 
gravel, occasional black OIllanics (lignite?) 
wet. dense 
(probably Residuum) 

I Ili9nite? 

grey, 
and SILT 

cemented. pJrous, dense 
(probably Residuum) 

CS 426 100 .. 
e. 

CS 43 74 

70 

CS 44 100 

12 

CS 45 100 

13 

CS 46 16 14 

75 

CS 47 75 

7. 

CS 48 20 77 

78 

CS 49 43 

7. 

CS 50 

81 

CS 51 10 

82 

CS 52 92 83 

111 

110 

'00 

108 

101 

o In" "."""'on. ,~" b.:kfllr 

!38 no "_.ticn, only bentonile 

Scale: 1 : 100 
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RECORD OF BOREHOLE No. PT08·03 Co-Ord. 0327483 E. 5577297 N ame& 
Project Number: 1Y86002 

DESCRIPTION ~ I :!: 
;.: '" l-
t- ... 
CL W 

'" Q 

84 

Probable cemented CS 53 30 

6' 

es 54 55 66 

67 

es 55 50 

66 

Drilling Location: "Sae=F!..!Igu"""r ... e..,2 ___________ Logged by: AMEC 

I o SPT 

z MTOVane· 0 
'" Intoot F 

~ .. -. 
... 
W 

10' 

10_ 

103 

102 

• DCPT 

Niloon Vane· 
0 In"", • Remou • 

Sv.ngfl (kPaJ 

COMMENTS 

WCI no ,n ... 'ooon only bentonite 

casing remained in I"ole. Hole 
abandoned. 

Scale: 1 : 100 

5 of 5 
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RECORD OF BOREHOLE No. PT08-03A Co-Ord. 0327481 E. 5577293 N amec.& 
Project Number: TY86002 Drilling Location: :!3.:!!05!!.!!m!.!_!!!!!!..!:!of!..!PT3!:..!.:!!.....-____ • ____ _ Logged by: 

Project Client: "P'-'hosC~"';an"'-"Cherri"""!!·""ca!!!I_"Corp""""_. ____________ Drilling Method: He rrm Rock Coril!!! 

Project Name: "Martison"",,,,' ""'-"'phosp==hate""'-ProJ'-'-""'ect"'-___________ Drilling Machine: Track Mounted Drill 

Project Location: !JHea~rst,!&.'O~ntario~:!!· L.. ______________ Date Started: 05 Mar 08 _ Date Completed: 06 Mar 08 

Compiled by. lmL-

Reviewed by: ~ 

Revision No.: 4, 17/09108 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING 
I 
I ! ~ 

PenetrationTesting 
o SPT • DCPT 

DESCRIPTION 

f 
5 Locel Ground Surface e"v.tion: 189.3 m 

~ ~ t ~ Z d ! ?:: ~ 

~ z 

I ~ .!! ~ j!: ~ ~ ~ l- lL 
Q. OJ .J 

"' "' '" "' 0 OJ 

MTO Vane'" Nilcon Vane-
e. Intact 0 Intact 
.. Remoulcl • Remoulcl 

~ Unchined Shear Snnglh (kPa) 
15 30 415 60 

Tricone from surface to 85.3 m. ,,,-= 

F-l 
188 -= 

f--2 

187 -:: 

(=-, 
1 .. -= 

F-, 
~!e. -= 

1::-' 
18< -

E-. 
18J -= 

F-7 
182 ~ 

f--. 

,., -= 

:-9 

180 -= 

::- 10 

179 --= 

- 11 

178 -: 

- 12 

m-' 

-13 

178 -

-1< 

175-' 

- ,. 
174 --= 

- ,. 
173 -

-17 

172 ...: 

- ,. 
171 -

AMEC Earth & Environmental 
A diyjsion of AMEC Americas limited 
131 Fielding Road 
Lively. Ontario 

~ GroundwalOf depth recorded on completion at a depth of il.!!!. 

~ Groundwater depth obsOfVOd on ~ at a depth of Um. 
canada P3Y 1L7 
Tel +1(705) 682-2632 
Fax +1(705) 682-2260 
www.amec.com 

(.;()nnnueo on NeXt ... age 

LAB TESTING 

Atlerberg limits 
Wp w w~ 
• s • 

?tauc Liquid 

ill< Passing 75 um (%) 
o Moisture Content (%) 

20 40 60 80 

COMMENTS 
~ 1 nser pipe ., bentonite 

~ 1 ritlerpipein bKkllU 

~~ ,1a101titdP''inund 

~ ~ no in .... tion, only bentonite 

~~ 
ZZ 

I Scale: 1 : 100 

Page: 1 of 6 



RECORD OF BOREHOLE No. PT08-03A Co-Ord. 0327481 E. 5577293 N 
Project Number. -,-TY-"86002",,,,~ ________________ Drilling Location: 3.05m_ arm 

~ 
g 
:g 
:5 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING 

DESCRIPTION 

Tricone from surface to 85.3 m. 

umnnlJeO on Next I age 

.8 . § t ~ :[ ~ z ~ 

f .!! I " ~ 
~ I- D-

o 0- W 
on on 0: on c 

f--2<l 

t:- 2' 

C:- 22 

f-- 23 

2. 

C:- 25 

f-- 20 

E- 27 

20 

t:- 2. 

E-30 

f-- 3' 

t:-32 

I'- 33 

c-34 

E- 35 

36 

37 

36 

3. 

.0 

:[ 
z 
0 
1= 

~ 
iii 

170-: 

'69-:: 

'68-

167 -: 

, .. 

'05 -: 

'64 

'03 

'02 

'0' 

'60 

'50 

'58 

'57 

'56-:: 

'55 -:: 

'54 -

'53 -: 

152 ~ 

15'-: 

,so -:: 

141 --:: 

PenetrlltionTesting 

o SPT • DCPT 

MTO Vane" Nilcon Vane" 
/::,. Intact 0 Intact 
• Remould • Remould 

.. Undrained ShPr Strength (kPa) 
15 30 45 60 

Atterberg Limits 
w, W wl 
• 8 • 

Plaslic liquid 

)I( P...mg75um(%) 
o MoistuN Content (%) 

20 40 60 80 

Borehole .................... do notcordtute. thorough~ of.' patenliIIl conditIoN pNMIt .net,....,. ~...auncefrom. 
~1fW Geot8ctwal Erv~.18o. boNhoIe ~ahDuId" r..cI incorfwdon with U.~I rwport forwl*h It .... commiIiorwd and U. 
KC.lOITIpII",Ing'Expl'1I111~of BoNho8e Log'. 

amecfi 
Logged by: 

COMMENTS 
1 rieerpipelnbenlDnite 

1 riwpipll h backfill 

1 elontdpipelnsand 

no Inltlllldon, onlybentonile 

Scale: 1 : 100 

Page: 2 of 6 
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RECORD OF BOREHOLE No. PTOS-03A Co-Ord. 0327481 E, 5577293 N 
Project Number: 1Y86002 Drilling Location: ;!c3.~05S!..!.!Cml.!_~~of!,!!..!:PT3~ ___________ Logged by: 

LITHOLOGY PROFILE SOIL SAMPLING 

~ I 
:2 DESCRIPTION ! t i I 

z 
"- i 0 

! 
i!' ;:: 

~ j ~ l' '" ~ t-
E .... fu 
~ ~ 

Q. ..J 
..J a: '" " w 

Tricone from surface to 85.3 m. 

I- 4' 

148 --' 

[0- 42 

147 --= 

43 

148 

44 

145 --:: 

F- 45 

144 --' 

F- •• 
143 ~ 

1-.7 
142 --:: 

[0- 48 

141 ...:: 

f=-- 49 

140 -

I- sO 

'39 --' 

- 51 

136 -' 

- 52 

137--= 

- 53 

I,. --' 

- 54 

135 -

- 55 

134 -

1-56 
133 --' 

- 57 

132--' 

- 58 

131 -

F- 5. 

".,--' 

-SO 

".-' 

., 
126 --' 

l.iOn ,nU80 on Next age 

FIELD TESTING LAB TESTING 

PenelralionTesting Attertlerg Limits 
• OCPT o SPT 

wp w wI. 
• 8 • 

MTO Vane· Nllcon Vane- Plastic liquid 

.6 InlllCt 0 Int.!t 

.. Remould • Romould )I( Paging 15 um (%) 
o Mofstur. Conler'lt (%) 

• Undr.ned Shear Strengit'! (kP.) 
15 30 45 60 20 40 60 80 

0: 
01 

oJ 
OJ 

:j 
,ooi 

oj 
" 01 , 

0: 

o ~ ~ 
0: 

0 

0 
0 

0 ., 

0 , 

a 

0 
0 

0 

COMMENTS 
~~ 1 riser pipe n bentonite 

~ 1 ri..,. pipe i"I backfil 

W's1ott.d".,.,inUnd 

~no in..u.lion, on/ybentDnite 

Scale: 1 : 100 

Page: 3 of 6 



RECORD OF BOREHOLE No. PT08·03A Co-Ord.0327481 EI 5577293 N ame& 
Project Number: 1Y86OO2 Drilling Location: 3.05 m_tofPTJ Logged by: ~ 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
PenetrationTesting 

z , riser pipe In bentonite 
Atterberg Limits 0 

I o sPT • DC?T 
W, W w, ;::: 1 riserpipehbadiM 

.8 • • . ;!:z , sIotWI ~ in und 
"5 DESCRIPTION . E C ~ :[ z MTOVane' Nilcon Vane· Plastic Liquid zQ 
a: ~ , 0 !!i5 no installation, only bentonite 

f 
z i ;::: 4lnt.::t 0 ~'"'t 

.!! .!! 

'" 
i!: ~ 

.. Romou~ • Romou~ ,. P..aing 75um(%) ::l-, 

~ '" o MoIsture Content (%) lE~ 
~ 8 l- lL • Un'**'"-d Shtar Strenglh (kPal """ . a. w ..J :5 til til a: til 0 w 15 30 .5 60 20 '0 60 80 zz 

Tricone from surface to 85.3 m. 
127-:-

0 D , 
63 

126 -: 
D D 

0 , 

6' Oi D 

125 -: 

::1 

, 

0 

85 , 
124 -

J D , 
66 

123 -:: o r D 

I' 

67 

122 -:: 

68 

121 --:-

I:- 69 

120 -: 

I:- 70 

119-: 

I:- 71 

118 -

1:-72 
117-: 

I:- 73 

116 -: 

1:-7. 

115 -: 

E- 75 

114 -= 

I:- 76 

113-:-

77 

112-:: 

7, 

111-:: 

7. 

110 -= 

'0 

109 -

" 10' -= 

'2 

107 -

B3 

10e -

Benhole dIttaiII_~. do not cordbD.thCIrough~ ora. poteftWcon:Otiom pr...tani ..... ~...atarafrom. 
Scale: 1 : 100 ........ GlMMctri:lll EI1I ___ • Also. boreI'DIe ir'IamdionahNd be 1'Md .... ccqwtl:tionwllh the StI'OtIJcmc.J rwport for which II ... oorrmisionMIa'" tt. 

accompanylng'Explllnitionol BcnhoIe Log'. 
Page: 4 of 6 

I...oOn Inueo on MOO: age 
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RECORD OF BOREHOLE No. PT08-03A Co-Ord. 0327481 E. 5577293 N amecfi 
Project Number: lY86002 Drilling Location: ",3.""05",m=west=-,,of,-,PT3~ __________ Logged by: PRL 

LITHOLOGY PROFILE SOIL SAMPLING 

~ DESCRIPTION 

f 
"5 

Tricone from surface to 85.3 m. 

8' 

- .5 
104.0 

I 
=~IO intact. Cemented Residuum, Poo:

5

.

3 

CS 
rock quality. 

1---+--+--+---/= 

~ CS 57 69 

I f-CS_+-5_8--+_1_00---1r-_L~ :: 
90 

56 84 •• 

87 

cs 59 93 

- 91 

CS 60 69 - 92 

- 93 

CS 61 97 

- 9' 

-- 95 

CS 62 93 

I ~-~--~--~--f ~ 

cs 63 59 .7 

... 
CS 64 89 

~-+--+-+---t- 9. 

CS 65 60 
100 

101 

CS 66 80 

f--+---I--+--F 102 

CS 67 72 

(.;On tlnueo on Nexl; age 

! 
z 
o 

~ 
iil 

10' 

104 

103 -: 

102 --: 

101 --:: 

100 -: 

99-

97 -: 

9. -

95-: 

.4 

.2 -: 

91 -

90 

89 -: 

88-

87 -: 

FIELD TESTING 

Penet",oonTesting 

o SPT • OCPT 

MTO Vane· Nilcon Vane· 
~ ntllct 0 Inlet 
.. Remould • Remouid 

• lkIdrllin«! Shar Snngth (kPa) 
15 30 45 60 

LABTE5nNG 

Allerberg Limits 
Wp w W, 
I 8 • 

Plastic Liquid 

)0' Passing 75 um (%l 
o Moisture Content (%0) 

20 40 60 80 

COMMENTS 
1 riser pipe ... btn10nite 

1 riser pipe in backll. 

1 slotted pipe in SIIIfId 

no hst.llation, only bentonite 

ROD=55% CS 57 

ROD=45% CS 58 

R0D=47% CS 59 

ROD=I7% CS 59 

RQD=32% CS 60 

Scale: 1 : 100 

Page: 5 of 6 



RECORD OF BOREHOLE No. PTOS-03A Co-Ord. 0327481 E, 5577293 N 
Project Number: -'.TY-"86002"""""--________________ Drilling Location: 3.05 mwest 01 PTl 

LITHOLOGY PROFILE 

DESCRIPTION 

1 5~~ to Intact. Cemented ResIduum. Poor 
rock quality 

~ 82.6 
I End of soreno'. 106.7 

SOIL "AUD' , ... " 

~ 
~ E 'i i ~ 

, 

1 z 

! f .~ ~ en 

CS 69 22 

E 

~ i S 
84-:: 

C-108 

83 -: 

£lELD TESTING . LAS TESTING 

PenetrationTesting AHerberg Limits 
o SPT • DCPT 

W, W w, . a . 
MTOVane' NilconVane+ ..... , liquid 

e:, Intact <> In""" .. - • -" lO: P8Sling75um (%) 
o MoIatureContenl(%) 

Undr.n.d Sh .. , Shngtt1 (kPa) 
15 3() 45· 6ti 20 40 60 80 

~ 

~ ~ 
!1 

I ~ 

amecfj 
Logged by: ~ 

COMMENTS 
, r\Mr p/!)e In benklnlte 

1 rill8fpipe in bKkfill 

1111oHed~in""d 

~no., ..... _.ontybenton" 

Scale: 1 : 1 00 

Page: 6 of 6 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RECORD OF BOREHOLE No. PT08-04 Co-Ord. 0327581 E, 5576834 N 
Project Number: TY86002 Drilling Location: ;;!See~F\Qurer:!ll!!!.!!.~2 ___________ _ 

Project Client: '-P'-"hos ...... Ca""'n"Ct'-"'1eI"'-m"'IicaI""'-"Corp~'-____________ Drilling Method: 200 nm Hollow Stem Auger and Corill!! 

Project Name: "Martiso/I==",P,-,hosp='"hate= .. Prolect,-,-""",,~ __________ ~ Drilling Machine: Track Mounted DrIll 

Compiled by: EIlL

Reviewed by: ~ 

Revision No_: 4, 17/09108 Project Location: "Hearsi==. DntarIo>="'-""-______________ ~ Date Started: 22 Feb OS 

LITHOLOGY PROFILE 

DESCRIPTION 

octIl Groun Surface E v.lion: 190.4 m 
,\ ~ black 
- ORGANICS (MUSKEG) 

1/ ,I fibrous 

"':l' ~DandSILT , -' varying gravel and clay content, occasional 
: ' : cobIlIes or bOulders (TILL) 
, : ' moist to wet, compact to ve<y dense 

'I-'t.·tlt~ ':' ILTYCLAY 
- -I' 
,",' ~DandSILT 
• ... • varying gravel and clay content, occasional 
, _' cobbles or bOulders (TILL) '1 ' moISt 10 wet. compact to ve<y dense - _' s"' and clay seam 
-, ' 

boulders and oobbles 

:1:: ,-

?:( 
ll: 
"t": 
" ' 

'

x;]:: - . 
-, -

SOIL SAMPLING FIELD TESTING 

PenetratiOnTesting 

~ I o SPT • DCPT 

~ ~ C 
~ 

~ 
Z fi -K -K § ~ E 
~ 

"' "' a:: 

~ I 
z 

~ 0 
1= 

'" F: < 
t- "- iii 
0. !!l ..J 

"' W 

MTO Vane" Nilcon Vane+ 
~ Intact 0 1ntac:1 
.. Remould • Remould 

.. Undrained Sh..,. Strength (kPa) 
15 30 45 60 

'90 -

F-, 
, .. --= 

ST I 
1-2 

,sa-= 

187,2 3 

3,2 55 2 67 187 - 0 

F-, 
, .. --= 

55 3 100 56 F-5 c 
:2 
:c~5-= 

• 
55 4 40 "" -' 

CS 5 100 1-7 

'03 -' 

1-0 
CS 6 16 

182 -= 

9 

181 -

CS 7 43 
r:- 10 

179,9 '60 -= 

1-11 
CS 8 35 179 ...: 

'2 

178 -

CS 9 
F- '3 

177-' 

1-" 
CS 10 176 .....: 

'5 
175 -

CS II 10 
'0 

174 .....: 

17 

CS 12 20 173 --

~--4---~ __ -4 ____ EI-'O 
17'2-= 

CS 13 o 
AMEC Earth & ErM_ 
A diviSton of AMEC Americas Limited 
131 Fielding Road 
Lively. Ontario 

¥ Groundwater depth recorlJed on completion at a depth of ~, 

~ Groundwater depth observed on ~ at a depth of Mm. 
canada P3Y lL7 
Tel +1(705)682-2632 
Fax +1(705) 682-2260 
WIIf'N.amec.oom 

l.OntlnuetJ on NexI age 

Date Completed: 04 Mar OS 

LAB TESTING 

Attert>ery Limits 
w~ w w, 
• e • 

Plastic: Liquid 

lI( Passing 75 um (%) 
o Mol$ture Con.,,1 (%) 

20 40 60 80 

COMMENTS 
~ 1 riser pipe in bentonite 

i= 1 riMtpipe in Nckfll 
<z 
~ Q 1 riserpipeinund 

~5 1I1ot1edpipeln_"d 

oM .... no inat*tion, only bentoni. a::", 
~tf.i zz 

I 
Scale: 1 : 100 

Page: 1 of 6 



RECORD OF BOREHOLE No. PT08-04 Co-Ord. 0327581 E. 5576834 N arne& 
Project Number: ..:.TY.:.;86002==-________________ Drilling Location: "See=F"'k!u=re"'2=---___________ Logged by: 

LITHOLOGY PROFILE 

DESCRIPTION 

',.. grey 
: I' , SAND and SILT 

:}' ~~ ~~:::rs~L"t')tent, occasional 

:1: ' moist to wet, compact to very dense 
'J' ,,"I-
'J 
:',1: 
:'1: 
,,"I-

" " ' 

'I' ' "f 
:," : 

:1'::: 
" ' 

.~. • cobble in core barrel 

'j' ' 
" 

l: 
" ' 

" ' 

" ' 

" ' 

" ' 

:il:I:: :J-.: 
:i·l: 
:1:1:' 
'J, ' 

:}I: ,[:', 
'J. ' 
:1' ' 
l' 
:i-": :1.1

1 

darK grey silt and clay 
, ',' varved (0.2 m thick) 

" ' 

JI: 
:j-J 
}' 

'I' . " . 
" ' 

'j' ' 
" ' 

,I, ' 

lrl 
,[,1:1 

VQntlnuetJ on NeXl I age 

SOIL SAMPLING 

. 
~ 
.!! 

i 
'" 

! 
§ 
z 

f 
'" 

CS 14 15 

20 

1--+--+--+---fC- 21 

CS 15 12 

r- 23 

CS 16 12 

E- 2' 
I----+---+-+-___/: 

CS 17 0 I:- 25 

I::-- 2. 

CS 18 2 

E- 27 

CS 19 0 

r-29 

CS 20 12 

1::--30 

CS 21 10 I:- 31 

I::-- 32 

CS 22 90 

33 

CS 23 0 
34 

35 

CS 24 0 

36 

37 
CS 25 13 

r--+---r--+-~~~ 

CS 26 12 
39 

40 

CS 27 60 

! 
z 
o 

~ 
iii 

171": 

170 -: 

169 -

168--: 

167 -: 

166--: 

,.5 -: 

164 -

163 ..: 

162 -: 

,., --: 

160 --: 

159 ..: 

156 -

157 -: 

156 --: 

155 -:: 

154 -

153 -: 

152 -

151 -: 

150 

FIELD TESTING 

PenetrationTesting 
o SPT • DePT 

MTO Vane" Nilcon Vane" 
6 rm.:t 0 Intact 
.. Remoutd • Remould 

.. Undr.n.ct Sh..,. SlNnglh <"'Pa) 
15 3:0 .5 60 

LAB TESTING 

Atterberg Limits 
w, W wl 
• e • 

PIe.tic Liquid 

10: Passing 75 um (V.) 
o MoistuN Con.nt (%) 

2() 40 60 80 

COMMENTS 

~ 
" n.. pipe In bentonite 
1riserplpelnbllckJlI 

1 riserpipenund 

l,l1otledpipeinUnd 

E no nSUilUon, only bentonite 

~f r·o 
(l a Sand washed out from barrel was 

collected from drilling mud. 
D D , , 
, 

D 0 , , 

Di 0 , , 

o 0 

C All fines washed out from CS 16. 

: ~'~ 
c a No sample recovered from CS 17. 

'~ '~ 
oJ , 
,1 ~,~ 

DHD 

"ll" No sample recovered from CS 19. 

'1 ,~ 
Q ~ (J 0 Lost core barrel in casing. Trying to 

01 0 retrieve. 
o 

'4 

~1 p 

(] ~ ~() Core barrel sanded in at 30.3 and 

:~ t~ 333m. 

:j, , 
Pi D 

<::' ~ <:; 

0' 
01 D 

'01 ' 
o,0~1~ ,C No sample recovered from CS 23 

and CS24. 
o , 

Di 0 

-'~1 '0 

,,~ '0 

:~~ f:~ 
~ '0 

'.j' 
';I D 

'.j " 
': ~DJ ,~ Core barrel sanded in at 39.5 m. 

D 0 , , 

Scale: 1 : 100 

Page: 2 of 6 
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RECORD OF BOREHOLE No. PT08-04 Co-Ord. 0327581 E. 5576834 N amecfJ 
Project Number: lY86002 Drilling Location: "'See=F-'ligu"""re"'2=--_____________ Logged by: PR/PRL 

LITHOLOGY PROFILE 

DESCRIPTION 

"J:' ~D and SILT 
, .' var'jing gravel and clay content, occasional 
: • : cobbles or boulders (TILL) 
.• - • moist to wet, compact to very dense 

'. ' 

'. ' 

'. ' 

" ' 

' .. 

olive to brown 
SANDY SILT to SILT 
moist, very denSe 
(probable Residuum) 
boulder at 46.3 m 
boulder at 47.1 m 

-' olive to redctish brown 
" " SAND and SILT 
. .' var'jing sihnd clay content 
:.' : moist, very dense .-y : (probably Residuum) 

:i':j: 
::l:J 
:j-I: 

JI; 
:fl: 
.J: 
'-I· • 
:}': 

t: 
'.j:', 

" 'I, . 
.' . 
l' 'l', 

SOIL SAMPLING 
1 

I I 

II; 
~-+--~-~-~41 

14Q -

cs 28 59 
t- 42 

:-- 43 

cs 29 72 
147 -: 

f--f---f--+--f:- 44 

'''-
cs 30 95 

- 45 

145-::: 

144.2 
- 4. 

46.3 CS 31 100 144 -: 

f--f---f--+--f:-47 
143 -

cs 32 60 - 4. 
142 -: 

141.2 I- 48 

49.2 CS 33 100 141 -: 

140 -

CS 34 100 t- 51 

130 .., 

. 5' 
CS 35 100 ,,. -:: 

r--+---~--~---f-- 53 
137 -:: 

CS 36 75 . 54 

136 -: 

t 55 

CS 37 63 135 -

1:,' -:: 
CS 38 100 " 

133 -: 
132.6 

black 57.8 .. SILT 
increasing sand content with depth, possible 
lignite, moist, dense 

I,.,Onnnueo on l'IeXl age 

CS 39 100 

CS 40 99 

CS 41 100 

132 -

5. 
131 --: 

l:-80 

130 -: 

., 
129 -: 

FIELD TESTING LAB TESTING 

PenetratiOnTesting Atterberg Limits 
o SPT • OCPT wp W w l 

• 8 • 

MTO Vane" Niloon Vane' Plutic Liquid 

L::, In_t 0 Intact 
... R.mouId • Remoutd II( P..,ng 7S um (%0) 

c: MoiWre Content (%) 
• Undrained ShHr Strength (KPa) 

15 30 45 60 20 40 60 80 

. 
46 

i 
J 

\ 

i 

i 

P 
1
10 

, 

I 

1~ 
I 

COMMENTS 
, riser pipe in benlonlte 

'riser~nbacklll 

1 riserpipehsend 

1 sIotlIIdpipeinsand 

1'10 instillation, only bentonite 

Organic content 40% 
Specific Gravity = 2.02 

Scale: 1 : 100 

Page: 3 of 6 



RECORD OF BOREHOLE No. PT08-04 Co-Ord. 0327581 E, 5576834 N 
Project Number. -'-lY,..,86002==-________________ Drilling Location: ;::See=F:...:k!u=re=2 __________ _ 

black 
SILT 

LITHOLOGY PROFILE 

DESCRIPTION 

increasing sand content with depth, possible 
.gnite. moist, dense 

increased silt content 

SOIL SAMPLING 

CS 42 99 

CS 43 100 

CS 44 100 

~ 
~ .. w 
o 

•• 

r- .6 

r--t---t--+--£t- .7 

CS 45 99 

•• 

•• CS 46 100 

~fh~~brown~~~o;~~h;~111~~·i6~~~~~~~-~ r, -I". reddish brown changing to brown with depth 69.8 CS 70 
, , I: SAND and SILT 1--':::....+-,4c:;7 A"-t_1:..:oo~r-----!= . 1-' varying sin and clay content 
:. • moiSt. very dense 
, " , (probably Residuum) 

" ' 

" ' 

" ' 

" ' 

}~ 
']
·l: . 
l: 
J: 
" ' 

" ' 

:'-1: 
" ' 

"J'" " ' 
,-

of: 

\ .. -',.IfIUnutru on NeXt ,..age 

CS 478 75 
71 

CS 48 90 

~--+---~---+--~~73 

CS 49 99 
74 

I:-- 75 

CS 50 99 

r---+---+---4----j:"76 

CS 51 97 
t-77 

I:-- 7. 
CS 52 92 

f--+--+--+----f" 7. 

CS 53 

t- ., 
CS 54 so 

f---+---+---I----t:C- .2 
55 55 87 fot75m 

FIELD TESTING 

PenetralionTesting 
o sPT • OCPT 

MTO Vane' Nilcon Vane' 
tJ Int.:t 0 Inlact 
.. Remould • Remould 

• Lh1drtined sn.ar Snnglh (k.P.) 
15 30 45 60 

128 -:: 

127 ..: 

126 -

125-: 

124-: 

123 -

122 -: 

121 -: 

120 -

". -: 

118 -

111-:: 

116 -: 

115--:-

114-: 

113 -

112-:: 

111-

110 -: 

109 -

106 

LAB TESTING 

AttertJerg LimitS 
w~ W WL 
• 8 • 

Plllatic Liquid 

lIf P-.ing 75 urn (%) 
o Moiltu,. Con .. t (%) 

20 40 60 eo 

: 
I 

i 

COMMENTS 
1 riser ~ n b4!nbnile 

lriaerpipen*kM 

1 riMrpipe n sand 

1 sIoned pipe in .-Kl 

no I1sta11ation, only bentonite 

Scale: 1 : 100 
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RECORD OF BOREHOLE No. PT08-04 Co-Ord. 0327581 E, 5576834 N ame& 
Project Number: TY86002 Drilling Location: "'See=F'-'iga:ure==-2 ____________ Logged by: PR/PRL 

LITHOLOGY PROFILE 

DESCRIPTION 

, , reddish brown changing to brown with depth 
" ' SAND and SILT 
, .' V8I"jing si" and clay ronten! 
: ' : moist, very dense 
, : ' (probably Residuum) 

" ' 

" ' 

" . 

t,: 
)I:!: 
" ' 

l' 
'1: ' 
" ' 

l' 
}~ 

II 
;liJ 
'·1 
, ,-f· 
" ' 

:li: 
:/J 
'1,1' 
"j';I', 
',J 
:1,1 
}: 
,'I-": 
'v' 
"J-< 
:J'l': " ' 
, ,I' 

t: 
" , 

:-1:·: bOulder encountered at 100m 

.]:, 

:'1: : 
.j:, .,.-

':1\ 

"I 'I" 
:'1-":' 
:'1-:1: 
:j,"I-

l...Onunuea on Next age 

SOIL SAMPLING 

1l 
§ 
Z 
.!! 

i 
en 

CS 57 100 

r .4 

f---1--t--+--£t- .5 

CS 58 98 I'- •• 

55 59 33 ~ 1I100m1ir .7 

CS 60 100 

[- .. 
CS 61 87 

CS 62 99 

t- " 

55 63 25 ~ 1I100m~ 

t- ,2 
cs 84 100 

r03 

CS 65 67 

, " 

CS 66 100 r ,5 

, 9S 

CS 67 78 

-07 

CS 68 84 
roe 

' .. 
CS 69 92 

[-100 

CS 70 81 
l-- ,01 

f--~-~-~-I:. lQ2 

WS 71 103 

f---j--j--j--F 104 

CS 72 78 

FIELD TESTING 

PenetrationTesting 

! 0 SPT • DCPT 

MTO Vane' Nilcon Vane' 
/:. Intact 0 Intact 
A FWmouk! • RemOIJld 

• ~ed Shu .. Strenglh (kP.) 
15 30 -45 60 

1()6 -

105 -:: 

104 -: 

103 -

102 -= 

101 --= 

100 -

07-

'5 -: 

'4 -

.3 -:: 

.2 -

"-:: 

00-:: 

.. -:: 

68-:: 

.7 -c 

.. -: 

LAB TESTING 

Atterbelg Limits 
W" W Wl 

• 8 • 
Plastic Liquid 

)r; Pauing 75 um (%) 
o Moist\neom.nt{%~ 

20 40 60 80 

0 50 

i 
: 
i 
I 

i 
i 
! 

I 

i 

i 

i 
i 
I 

I 
I 

~ 

COMMENTS 

I ~:::=finle lriserpipenund 

1t1011ec1.,.,.,in .. nd 

~ no insWllation< only bentorllie 

Barrel jamme<l at 102 m. Sample 
from cuttings. 

Scale: 1 : 100 

Page: 5 of 6 



RECORD OF BOREHOLE No. PT08-04 Co-Ord. 0327581 E, 5576834 N ame& 
Project Number: .... TY-'-'860=02""-_______________ Drilling Location: :::See~F!g_""'u!!.!re'_'2'____ __________ Logged by: PRIPRL 

~YPROFILE SOIL !:tAUD' ,I\Ir.: 

j 
.8 ~ DESCRIPTION . 

! ~ 
§ '* :[ Z 1 .!! f :>: 

~ "" .. w 
tD "' 0 

, ~~ha~:;';. i nanging to DlOWn Witn aeptn 

varying silt and clay content 
CS 73 50 moist. very dense 

(probabty Residuum) 106 

107 

CS 74 100 

~~~~~~-------~~82!.I.OJi-~-+--~~~10. 
~~,to Red bedrock or cemented 108.4 
Residuum 
Significant sand and clay. 

~( wet 
END OF BDREHOLe 

80.8 
109.6 

CS 75 86 
109 

FIELD TESTING 

PenetrationTesting 

E o SPT • DCPT 

i MTOVane' Nilcon Vane· 
6 Intact 0 ""'" " Remouk;! • ....... ,. 

5 ~od:-!~..\'Po) 
85 -

.. --= 

83 -: 

.2 "C 

,,--= 

LAB TESTING 

AUerberg Limits 
W, W w, 
• 6 • 

Plastic liquid 

* Peaeing 75 um (%) 
o Moilture eon'-nt (%) 

20 40 60 80 

022-

COMMENTS 

~ 
.1 riMr pipe n t.rItonite 

.' riser pipe in _kill 

~ 110 .. ,,,.,,,,...,., 

I( ~ 1 tIohMI ~ in sand 

~ ~"O ........ tion, on," benton .. 

h 

-_ .. 

casing sanded in. No water return 

Scale: 1 : 100 

Page: 6 of 6 



I 
I 
I RECORD OF BOREHOLE No. PT08-05 Co-Ord. 0328073 EI 5576053 N amecf1 

Project Number: TY86002 Drilling Location: See Fiaure2 Logged by: ~ 

Project Oient: PhosCan Chemical Corp. Drilling Method: 200 nm Hollow Stern Auaer and CoriOO Compiled by: ~ 

I Project Name: Martlson Phosphate P~ect Drilling Machine: Track Mounted Drill Reviewed by: ~ 

Project Location: Hearst. Ontario Date Started: 31 JanOS Date Completed: OS Feb OS Revision No.: 4, 171O!tt08 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

I 
I 

i z , ri..,. pipe in bentonite 
PenetrationTesting Atterberg Limits 0 

I o SPT • OCPT W, W w, Sz I 1 riser pipe In bllckfiij 

j . e . 1 ri..,.p/pe" sand 
li DESCRIPTION 8- t 11 z MTOVane' N~con Vane" Plasllc Liquid zQ .. ~ ~ ~ I g wI- 1 IioUed pipe in unci 

~ I.:. Intoo\ 0 iniac. ::;::5 
~ .!! ~ 

~ " :z: 
~ • Remou~ • Remoukl * P.-aing 75 um (%) ::J..J 

~ ~ I Ii: o Moisture Conlenl (%) ~~ I- ~ lkIdraned snear S1reng1h (kPa) 0. W ..J 
Local Ground Surf.ce Elevation; 191.7 m <JJ <JJ a: V! " W 15 30 4' 60 20 40 60 80 ~~ 
Not Sampled 

~ ~ 191 -

::-1 

I 
I 
I 
I 
I 
I 
I 

190.2 D ~ 0 
brown 1.5 '90 - c 13 o ~ 0 

SILTY CLAY SS 1 92 17 C 
~1 r ~ some sand, some gravel, very stiff 

C--2 

, '1 " 
189 -

.~ f·: 188.7 3 
• .' brown to grey 3.1 

S5 2 60 0
,2 

"1" SAND and SILT 
100 0 

• • varying gravel and clay oonlen!. occasional 188 -:: 
: ' : cobIlIes or boulders (TILL) 

t--4 ',] :1':: moist to -. compact to very dense 

'~ 
0 

'1'1' SS 3 100 1';:;:' 187 -= 0
12 

:'H 1-5 
0 

:i't ',1 , 
186 -: 

" ' <;Q, 1-. (l9 °i 0 

" ' ,~"'" ',1l" :'l ~,- r 1-7 
~ , , 

It ,~ r,~ 

If 

184 - 0
11 

,~'"'' 
8 f'o , , 

183 --= ,; , , oi 0 

-'1"-': 
11 

(114 ' ~ 
SS 6 100 113 ) , ~ · ;.I. 182 -:: 01 0 

10 l' :1'{ 

t 'l' D 0 

it 
55 7 100 ,~"":" 

181 - D 17 o ~ <;) 

11 r 180 - '. ~'. .{: " o D 
10 )9 '. ~ F" 'J. . SS 8 100 109 

:i-: 179 ~ 
, 

01 0 

I 
I 
I 
I 

13 

r"l 
, 

" ' 
" ss 9 100 36 

178 -::: 
() 0" 

:'1 
," 300 mm of sand heave up rodS. 

" 
" 

, Spoon refusal at 14.2 m. :y: o Start coring. 

m ",1 
, 

:1· : 
:j": 

cs 1 100 " . 01 0 

'4 
" ' 'I 

176 

:~ 
c r CS 2 100 t:- ,. , 

.; . 
17' 

0 

" ' , 
,7 r ,', 

CS 3 

:1 
0 

100 , 
174 

: '1: 18 
0 

'fl, , 
173 -= ',jJ o. 0 

I 
AMEC Eartn & Eswironmental ~ No freestandirYJ groundwater measured in open borehole on completion of drilling. 
A dMston of AMEC Americas Umited 
131 Relding Road ~ Groundwater deptn obServed on ~ at a depth of 6.8 m. 
Lively. Ontario 
Canada P3Y lL7 Ben,.. ..... _ ~, do rDt coratIbJM. thorough ~ ord pcU .... , OPndIIoN."......nd ~ irUrp'etatIn _1Itana ffom. 

I 
Tel +1(705) S82-2632 cpIIIiIId ~ EngInHr. Also, bcnhoIf Irfarm.lion sbxIId blt...t In ~ 'fIIfthtt. v-otecmlcal NpOrt for WhIch" WID oonwnI:aIonDd am the Scale: 1 : 100 
Fax +1(705) S82·2260 ..........-&010_ .. _ ...... 
'WWW.amec.com Page: 1 of 4 

I 
\,.oOnnnuea on Next: age 



RECORD OF BOREHOLE No. PlOS-05 Co-Ord. 0328073 E. 5576053 N 
Project Number: -'-TY...,86002=""'--________________ Drilling Location: See Figure 2 

LITHOLOGY PROFILE 

DESCRIPTION 

· '1' brown to grey 
: • : SAND and SILT 

., ~ng gravel and clay content. occasional : • f cobbles or boulders (TILL) 
· .: I. moist to wet, compact to very dense 

""1-

"1' '. ' '. ' 

'. ' 

"r' ; r!: thin sin some clay seam 

'J'I, · '[. 
'j:!' ,,1, 
.1[' J.: thinsandseam(75mm) 

,j" • 

' .. 
cobbles 

' .. 
' .. 
. j: . ., 

' .. :1
1
::1: 

: .. 
:1·'(: thin silt seam trace organics ;ll @29.4 , 29.6, 300, 30.3 m 

'J". 
':j:J: 
,.-, 

,1 •• 
• 1. 

:j'I::I: 
• ,I· 
' .. 
' .. 
' .. 
' .. 
" . 
' .. 
, . 

'. 
··1· ... '. 
l· 
-F' 

" :t~ 
.1, • . J.. 
'1· • 
:V 
··1 .... 

I...Onunueu on Next I age 

SOIL SAMPLING 

ow 

CS 5 100 

CS 6 100 

CS 7 100 

CS 8 100 

CS 9 100 

CS 10 100 

I 
j!: 
11. 
W 
C 

b 20 

b 2' 

b 22 

I- 23 

E- 24 

t-26 

r- 27 

t- 2. 

~-+--+--1---~2. 

CS 11 100 
30 

3' 
CS 12 100 

r---t---+---~--~32 

CS 13 100 
t:- 33 

34 

CS 14 100 

r---t---+---~---t:- 35 

CS 15 100 

r 37 

CS 16 100 

CS 17 100 
3 • 

40 

CS 18 100 

I 
I 
z ; 

172-: 

'71-: 

170 -: 

169 -

, .. -
,.7 -: 

, .. "'" 

'65 

'64 

163 -:: 

'.2 

,., 

'60 -

'59 

'58 -

157 -:: 

'56 -: 

155 -:: 

15< -: 

'53 

'52 

FIELD TESTING 

PenetrationTesting 
o SPT • OCPT 

MTO Vane· Nilcon Vane" 
6 inflict 0 Inwet 
... ~kI • Remoukl 

.. ~ ShearSIrengIh (kPa) 
15 30 45 60 

LAB TESTING 

Attertlerg Limits 
w, W Wl 
• S • 

Plube Liquid 

• PaNing 75 um (%) 
o MoIIture Con"t (If.) 

20 40 60 80 

o 0 

o D 

,OJ f, D . ~. 
OJ 0 o 0 

o 0 

D 0 

arnecfi 
Logged by: AM 

COMMENTS 
1 ri .. r pipe n benaonke 

1 riaer pipe in backfil 

1 riser pipe inaalld 

1111ot1ed~inaand 

Scale: 1 : 100 

Page: 2 of 4 
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I 
I 
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I 
I 
I 
I 

RECORD OF BOREHOLE No. PT08-05 Co-Ord. 0328073 E, 5576053 N amecf1 
Project Number'. lY8600Z Drilling Localion: "'See""-!F ... Igure"""'-'2'--__________ Loggedby: ~ 

LITHOLOGY PROFILE 

DESCRIPTION 

brown to grey 
" ' SAND and SILT 
• , varying gra",,' and clay ronlenl. occasional 
: ' • cobbles or boUlders (TILL) 
• • - • moist to wet, compact to very dense 

" ' 

:l'~ .1: ' Residum depth inferred to be at 42.5 m depth by 
· I Golder 1983 }, 

.,j:" 

lj' 
~·l.·: cobbles encountered in CS21 

r :r: 
:JI: : 

:'i: 
:,:J 
:tJ 
.J: 

'I' ' .' • _ • dark brown organic silt seam 

" ' 

:1-: 
'j' 
,f: 
.}: 
:1· : 
,1; , 
'J.. 

grey to dart< grey 
SILTY CLAY 
Varved, trace organics 
moist. stiff 

139.6 
52.1 

138.6 

SOIL SAMPLING I 

I 

f I i 
~--~---t---1----{-:41 

cs 19 100 

I- 43 

cs 20 100 

I:- 44 
1----1--+---1--+ 

cs 21 100 I:- 45 

- 46 

cs 22 77 

I- 47 

cs 23 75 . 46 

t- 49 

cs 24 77 

50 

cs 25 92 51 

52 

cs 26 100 

151 -= 

'50 -= 

149 -

'46 -

147 -:: 

'46 ..: 

145 -: 

'44 -: 

143 -:-

'42 -= 

141 -: 

'40 -

'39 -

,!: ' ~~~~~ grey 53.1 t--I---/--t--j:: 
"J~ -: varying sitt and day content 
.' I11OISt. very dense ; j/ (probabo/ Residuum) 

:J" : 
-y' 
" ' 

" ' 'v', 
·1 •. 
" ' 

" ' 

" ' 

'f' 
·l· . 
'"!,' 

.l: 
XI: 

cobbles encoll'rtered in CS30 

\..Omlnueo on N6XI I age 

,,. -= 
cs 27 100 54 

137 -: 

1-55 

cs 28 100 '36 
56 

'35 
cs 29 80 

57 

'34 
56 

cs 30 25 '33 -= 
5. 

'32 

cs 31 
c- 60 

72 

131 -: 

~--+----t---4----~., 

CS 32 80 '30 

FIELD TESTING 

PenetrationT esting 
o SPT • DePT 

MTO Vane· Nilcon vane" 
1':. Inta:t 0 Inkt 
• Ramould. • RemouId 

-l.k\dr.ned She. Slrength (kP.) 
15 30 45 60 

LAB TESTING 

Attertle<y Limits 
wp W wL 
• 3 • 

Plastic Liquid 

JI( Passing 15 um (G.41 
c Moisture Content (%) 

2040608(l 

. 
80 

'61 

o Po , , 

o 0 

COMMENTS 
1 rille!'pipeinbentonite 

1r1_pipenNckfi~ 

1 riMrpipt in sand 

111Ot1ed~in .. nd 

Scale: 1 : 100 

Page: 3 of 4 



RECORD OF BOREHOLE No, PT08-05 Co-Ord, 0328073 EI 5576053 N 
Project Number; TY86002 Drilling Location; SeeFlaure2 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING 

PenetralionTesting Atterbe1y Limits 

! o SPT • DCPT W, W w, 
~ • • • 

£ DESCRIPTION . § ~ ~ ! 
z MTOVane' N~con Vane' Plliatic Liquid 

~ 0 

j 
Z 2- ;:: 6 Intlict 0 In,." 

f -! ~ 
;Z :t 

~ 
.. Rome..., • Remou • jI( P.ssing 75um(%) 

.... e Moiltu,. Conlltnl (%) 
0 E .... .. -lJnchined Shur SIrengU"I (kPaJ .r . "- W .... 
'5 '" '" 0: '" 0 W 15 30 '5 tiO 20 .0 60 80 

'1-' reddish brown to grey " • SAND_SILT 
• -' varying siH and clay conteol 129 ..: 
.' 4 : moiSt, very dense 
• .- ' (probablyResllluum) ~ .3 

es 33 88 ---
'57 t: 128 

: 'f •• 
' , 

y, es 34 90 127 

.5 

·t: 
t: 126 

:I'J 10-66 
es 35 95 

: '-I: 125 ..: 
" . 87 

" ' 
" . es 36 97 

124 ..: 

}< ~ .. 

H 
123 

r- •• 
es 37 97 • 

122 -: 
. 

:1' : 30 
70 

:1-": ,-
121 ..: 

It es 38 100 
['"71 

" ' 

120.1 
dark grey I dark broWn I dark orarge 71.6 120-: . 
Possible Cemented Residum, weathered 72 · . SAND. varying .itt and clay content 
moist. very dense es 39 92 . 

119 -· . 118.6 73 

END OF BOREHOLE 73.2 

z 
0 
;:: 
~z 
ZQ 

!!IS 
:0 .... 
0:< ... ... 
"'''' z;;; 

0' 0: 
D ? , 

D 0 

" 

r: D , 

'~1 r,~ 

II 
I I 

i 
i -=-

amecf1 
Logged by; ~ 

COMMENTS ! 1 ri."pipe~ben""'''' 
1 riMr pipe ., baektil 

1 riserpipeinsarw::l 

fll- 'o1ottedpipe ....... 

Specific Gravity = 3.14 

Specific Gravity = 3.13 

Casing remained in hole. Bottom of 
casing 70.84m. 

Scale; 1 ; 100 

Page; 4 of 4 



I 
I 
I RECORD OF BOREHOLE No. PT08-06 Co-Ord. 0327462 E, 5576607 N ame& 

Project Number: TY86002 Drilling location: SeeF!!I!!re2 logged by: ~ 

Project Client: PhosCan Chemical CorD. Drilling Method: 200 nm Hollow Stem Auaer and Cori!!ll Compiled by: ~ 

I Project Name: Martison Phosphate P~ect Drilling Machine: Track Mounted Drill Reviewed by: ~ 

Project location: Hearst, Ontario Date Started: OS Mar OS Dale Completed: 11 Mar OS Revision No.: 4, 171O!1108 

LITHOLOGY PROFILE SOIL SAMPLING 
, 

FIELD TESTING LAB TESTING COMMENTS 

I 
I 
I 
I 
I 
I 
I 

z r-p;pon ben~" PenetrationTesting Atterberg Limits 0 

I o SPT • DCPT W. W w, ;:: 'nHf'pipeinb.ekllR 
~ • 6 • g~ ! 1 riMl'plpen...,d 

:§ DESCRIPTION K 
.., 

~ Z PIa"c Liquid 
a. ~ 

~ ~ 
~ I 0 MTOVa",,' Nilcon vane' w .... ~:_ .... "'...,d ;;; z 

I 
;:: f:, iniac! 0 Intact 25 

~ ~ " :z: 
~ • Romou~ • Remould ;tr Paaing 75 um (%) ::l..J no inatllHatlon, onlY bentonite 

.2 Ii: o Moiltu,. Con."t (%) ~~ ~ E E .... ·~5t'lUrStrenglh(kPa) 
~ ~ a. .. ..J 

Local Ground Surface Elevldlon: 189.8 m II) II) a: IJ) 0 .. t5 30 45 60 20 40 60 60 ~~ 
~ black 

~ 
~ Approximately 0.9 m frosl 

ORGANICS (MUSKEG) penetration 
" fibrous 

189 ..: 

0 1 

" 
01 D 

~ SS 1 25 4 188 - c §1 " 
187.6 :- 2 o D J' grey 

2.2 

··r " • SAND and SILT 'J' varying gravel and clay content, occasional 187 -
:, cobbles or boulders (TILL) , 

, f, 
• " _ moist to wet. compact to very dense 

SS 2 84 12 0 c18 , ~, 

r 186-:: 
~ D 

ST 1 4 
0

16 ' , 
~{[~ y ~ D 

• .1, SS 3 100 53 '85 -:: C 0
13 'J 

:1' : - 5 , 
0' l D :1;: '2 
-0

0
1 o~ 

',' 184 - 01 D :1': • ·1; . 
0
10 ' ~ , 

"f' 
SS 4 53 'i 

01 D · ,. 163 -:: 

',1 Start coling at 6,8 m, 
" . es 5 42 

_- 7 - D 11 
".' 

:1': D' 0 

J. cobble 
182 -: " 

-8 

.-r' es 6 30 0
8 0 0 , , 

" . 181 --..:-
'./.' -. e'l 0 

I 
I 
I 
I 
I 
I 

'1 •• cobbles Q ~ 

'1'" " 
"1' t 

+J es 7 28 
100 __ 

0"1 ~ 0 

- 10 , 4 
<, 

:!,[: ' " p' r D 

179 -::: ' ~ '" All fines washed out. 

XI 
-11 l' )3 a ~ 0 es 8 10 , F, 

1( 178 'J ~" -12 p: :;. 
d 

11 
',0 

177 
'J 

D es 9 46 0
15 D' 

" . -13 , , All fines washed out 
" . '4 
y. '1 ' 

0 
176 

t 14 , 0 

.1 •• b 
.! . es 10 90 c 10 D D 

175.0 '.1 dar!< grey 

l'~-r 
175 

t:-15 D1 · . 't'-rJoo8nct CLAY 15. D 

• .. • , trace sand '.1 , 
.. ~ ·r·· and SILT H4 - ,)14 D1 D m . .a:';9 gravel and clay content, occasional es 11 100 16 ',1 " 
• • . i~~bo~~;L) 1~:} 

· '1ngrey '0.' ,:~ 
D 

:;. L:"'~~:"""" 161 173-: , 
17 

.... ~ 
es 12 85 07 01 D 

:,: ND and SILT " j , .' ,'. varying gravel and clay content, occasiOnal 
172 __ 

• • cobbles or boUders (TILL) ,. 
D' D 

• ; • moist to wet, very dense :'.1 , 
Artesian water pressure noted. 

:1' : 171-= D1 0 

I 
AMEC Earth & ErMronmen\aI ~ GroUndWater depth recorded on completion at a depth of M..m. 
A division of AMEC Americas Umited 
131 Fielding Road ! Groundwater depth oDserved on ~ at a depth of 4.6 m. 
Lively, Ontalio 
canada P3Y lL7 Bono ... detaHs _ preMfUd, do not condbAe. thorough understMcIing ""' .. potert.1 c:ondlticJl'a ~ MId ~ ~ ~ ffQma 

I 
Tel +1(105) 682·2632 .-1fJ.d GeotIIctri:aI EnginMr • .-..o, borefde lrIonn.tiDn.holid be ..... InCOl'"tiurdion with the ~I report for wtWch it wa oorrmiaionId and the Scale: 1 : 100 
Fax +1(705) 682·2260 accompanying'ExplanatiDn of BcnhDMlog'. 
WWN.amec.com Page: 1 of 5 

I 
l..oOnunuetJ on NexI age 



RECORD OF BOREHOLE No. PlOa-06 Co-Ord. 0327462 E. 5576607 N ame& 
PrOject Number: ..clY.,.,86002=""--________________ Drilling Location: "'See=F1s=u"'re"'2"-__________ _ Logged by: 

LITHOLOGY PROFILE 

DESCRIPTION 

',:~ ~DandSILT 
, " varying 9 .. 111>1 and clay ",ntent, occasional 
: ' , cobbles or bOulders (TILL) 
• ~. • moist to wet. very dense 

" ' 

'I: ' 
"I:.: 
'1~ . 
'::11

" 

, " ' cobbies 
" ' 

" ' 

" ' 

" ' 

,'I: ' 
" ' 

f 
'I ... 
'/.' 

:1:'1: 
" ' 

: ... : grey sin and clay seam 

" ' 

',1:', 
,] 

Y' " i:l~ 
" ' 

:}l 
:J-]: 
,I", 
"j/, 
,l, 
,}: 
t: 
'I' ' 
'J. ' 
.1 ... 

" ' 

" ' 

-y' 

SOIL SAMPLING 

I:- 20 

CS 14 13 

1:-21 

CS 15 30 22 

CS 16A 50 
[- 23 

CS 168 87 I:- 24 

CS 17 99 
2S 

2. 

CS 18 tOO 
27 

2. 
CS 19 99 

f--+--+--+---11=- 29 

CS 20 22 
30 

cs 21 65 

1--+--+--+----jF-- 32 

CS 22 27 
33 

34 

CS 23 87 

1---+--+--+--1-- 35 

~'~'tt'~~~~----------1~~~.8~ CS 24 
dark grey 36.0 

92 

'" SILTY CLAY 
lrace sand and gravel, varved 

152.6 37 

',:', ~g~s'rrto reddish brown 37,2 CS 25 22 

CS 26 

. • some clay, occasional cobb6es 
" ' wet 

~I:: ~ (probably Residuum) 

" ' 

50 
39 

'j': ' 
" ' 40 

'-'VI ntnu~ on NeXt t'age 

FIELD TESTING 

PenetrationTesting 
o SPT • OCPT 

MTO Vane' Nilcon ViII'Ie' 
A InWet 0 Intact 
... Remould • Remould 

• Undrained ShNr Strength (kPII) 
15 30 45 eo 

170 -: 

1 .. ..: 

167 -

166 -: 

165 --: 

164 -

163 -: 

'.2 -: 

,., -: 

160 -: 

159 -: 

158 -

157 -:: 

158 -: 

155 -

154 -: 

153 -

152 -: 

151 -

lSO -: 

LABTESTlNG 

Attert>erg Limits 
w,. W WI 
• 8 • 

Plastic Liquid 

.: P.seing 75um (%) 
o MoIsture COntent (%) 

R20 40 60 80 

. 
59 

0 32 

COMMENTS 
~ , n.rpipenbMklnltlt 

.... 1ri..,.plpenbltckfil 
<z 
""0 1riserpipeinSllrld 

~~ hlotlld".,.inund 
::l ...J no in-...uon. only bentonite 

~~ 
"'''' ZZ 

o 0 

j~ 
o 1'0 

o ~I" fo ~ SPMOO 2,160 kglm3 81 OMC 8.1% 

D 0 , 

o~ D 

D D 

D D 

D D 
a Gl <l 

D 0 
o 0 

o D 

Scale: 1 : 100 

Page: 2 of 5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RECORD OF BOREHOLE No. PT08-06 Co-Ord. 0327462 E. 5576607 N a~ 
Project Number: lY86002 Drilling location: "'See""-!F!gu-""'''-'fe'''2'-___________ Logged by: ~ 

LITHOLOGY PROFILE 

~ DESCRIPTION 

j 
~ 
-' 

'.1;: ~~hS~ to reddish broWn 

. J

1

:· some day, occasional coDbles 
" 'wei 
" :: (probably Residuum) 

:V 
:j-{ 
·ll': {f: 
J.

r
: 

}" 

~H ~~~_inCS31 
:]:1: 
"-1:1: 
'1'1' " ' 

~j'l 
l' 'j' ' 
" ' 

':J', : ~um depth inferred 10 be a142.5 m depth by 
" Goldder 1983 

J' 
'1, ' 
':j:: 
" ' 

'E' 
,I, ' 
',j:'. 
,1:" 
',1:1: 

:'H 
:f 
.~~ . 
:J'.: 
" ' 

" ' 

" ' 

" ' 

" ' 

" ' 

, ' 

, ' 

" ' 

, ' 

" ' 

"1:1 
',1·1 

SOIL SAMPLING 

41 

CS 28 45 42 

43 

CS 29 48 

44 

CS 30 30 45 

:C-- 46 

CS 31 24 

- 47 

CS 32 37 ::- 48 

4. 
CS 33 67 

50 

CS 34 83 51 

52 

CS 35 55 

~ 53 

CS 36 49 ~- 54 

t- 55 

CS 37 20 

c- 56 

CS 36 36 
I- 57 

t-58 

CS 39 18 
5. 

~ 60 
CS 40 

f--+--+--+--Jc 61 

FIELD TESTING 

PenetralionTesling 
! G SPT • DCPT 

MTO Vane'" Nilcon vane· 
l:J. Inta:::t 0 Int.ct 
.. Remo4Jkl • Remould 

• UnclraiMd ShMr strwngth (kP.) 
15 30 45 60 

14. -: 

146 -: 

147 -: 

146 ..., 

145 -:: 

14<1 -: 

143 -

142 ~ 

141 -: 

140 -

130 -= 

138 -= 

137 -

135 -= 

134 -= 

13:) 

132 -: 

131 

130 

120 ~ 

LABTE5nNG 

Atterberg Limits 
wp W Wl 

• 8 • 
Plulic Liquid 

If. Pasaing75um(%) 
Co Moisture eorrt.nt (%) 

20 40 60 80 

i 

! 

: 

COMMENTS 

~ .1_P"'~"''''''' 1 riMf pipe ~ bac\'.M 

, riser pipe ... sand 

1 11~pipein.-nd 

E no installation, only ~tonite 

No recovery from CS 40. 

Scale: 1 : 100 

Page: 3 of 5 



RECORD OF BOREHOLE No. PTOa..06 Co-Ord. 0327462 EI 5576607 N amecfi 
Project Number: lY86002 Drilling Location: See F'!9!!!! 2 Logged by: ~ 

LITHOLOGY PROFILE SOIL SAMPliNG FIELD TESTING LAB TESTING r=NTS PenetrationTesting Atterberg Limits ;1 

i i 
o SFT • DCPT W, W W, ri..,pipe"~kftl 

.l! • • • I, riserpipenMnd 
DESCRIPTION 

! ~ 

i 
MTO Vane* Nilcon Vane- PJa ... co'" 

:!: I aIotted pipe in sand 

i I 
t:. Io-=t o Intact 

i ~ E no installation, only bentorllte 

~ 
• Ramou~ • Rernould Ij( Passing 75 urn (%) 

o MojW,. Content (%) 

1.5 ,., 4.5 ~ or') 2<l 40 6080 

I greenislHed to reddISh brown 

I ~~~:\;CCasional cobbles 
127 

I ;;'bably Residuum) c-- .3 
CS 42 35 

dark brown seam 

12. -' 
64 

CS 43 70 12' ---t:- 6. . 
54 

'24 
1--06 

CS 44 90 

123 

" 
CS 45 100 122 -= 

t:- .8 

trace gravel 121 -

i 

I:- •• 
CS 46 53 

,2<l-' 
7. 

".-= CS 47 25 1:-71 

118 
c-- 72 

CS 48 30 

",-' 

t- 73 

CS 49 0 "' 74 

115.1 

~ ~~ e;:lhered. sognificant sand and sitt 74.7 
115 

1--75 

~ infilling CS 50 42 

114 
t- 7. 

I 38 
113 

CS 51 1:-77 

112-' 
t- 78 

CS 52 46 

~ 110.6 I:- 7. 
111-: 

~ • ~::n~]~ wacke I congk>merate hybriJ
93 

110 -= 

I--~' . CS 53 100 80 

109 -: 
81 

I 
cs 54 43 

108 -: 
82 

107 -::: I CS 56 60 83 

8oreID1e .... _ ...... na.d,donot~.thorough~ofallpolet&lcondltJor.".....nI ....... ~ ....... from. 
Scale: 1 : 1 00 ~lftedo.otec"""IErvber.Nao.~ lrIcInMtionaholjdbe ..... ln~wlththe~l,.ortforwHch._~.mb 

accompanylng'bplll_lon 01' BcnhDIe log', 
Page: 4 of 5 

~"u"u~ u,1 Next "age 



I 
I 
I RECORD OF BOREHOLE No. PT08-06 

ProjeCt Number: TY86002 

I .8 
~ E , 
.... z 

I 
.!< t t 
III i8 

es 57 

I 
es 58 46 

I 
es 59 100 

I 
es 60 99 

I es 61 100 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Co-Ord. 0327462 E, 5576607 N amecfJ 
Drilling Localion: 

106 
8' 

105 
85 

10' 
88 

103 
87 

102 
88 

101 
89 

lDO 
90 

•• . , 
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• DCPT 
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PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

Project No.: TY86002 

amecfJ 

APPENDIX B 

TEST PIT TABLE 
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PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

TEST DEPTH UTM SOIL DESCRIPTIONS 
PIT (m) 

08-G-1 0-2.1 5576873N 1 - ORGANICS (Muskeg) 
0327069E 

2.1 - 4.6 2 - TILL, Sandy SILT, trace gravel, grey, dense 
moist 

08-02 0-1.1 5577351N 1 - ORGANICS (Muskeg) 
0327063E 

1.1 -4.9 2 - TILL, Sandy SILT, some gravel, grey, dense 
moist 

08-03 0-0.8 5577627N 1 - ORGANICS (Muskeg) 
0327034E 

0.8-4.6 2 - TILL, Sandy SILT, some gravel and cobbles, 
trace clay, brown to grey, dense, moist 

08-04 0-1.4 5577478N 1 - ORGANICS (Muskeg) 
0326816E 

1.4 - 4.9 2 - TILL, SILT, some clay, some gravel, grey, 
dense, wet to dry 

08-05 0-2.1 5577813N 1 - ORGANICS (Muskeg) 
0326452E 

2.1-4.7 2 - TILL, SILT, some clay, some gravel, grey, 
dense, wet to dry 

08-06 0-0.6 5578017N 1 - ORGANICS (Muskeg) 
0326298E 

0.6 -1.4 2 - SILTY CLAY, some gravel, brown, firm, moist 

1.4 - 1.5 3 - SAND, wet, brown 

1.5-4.7 4 - TILL, Sandy SILT, trace gravel, brown to grey, 
dense, dry 

08-07 0-1.7 5577907N 1 - ORGANICS (Muskeg) 
0326382E 

1.7-4.6 2 - TILL, Sandy SILT, trace gravel, grey, dense, 
moist to dry 

08-08 0-0.6 5577688N 1 - ORGANICS (Muskeg) 
0327125E 

0.6- 4.3 2 - TILL, SILT, some clay, some gravel, grey, 
dense, wet to dry 

3 - SAND, grey, wet 
4.3-4.6 

4 - TILL, Sandy SILT, trace gravel, grey, dense, 
4.6-5.2 moist to dry 

08-09 0-2.1 5574716N 1 - ORGANICS (Muskeg) 
0326152E 

2.1 - 4.6 2 - TILL, Sandy SILT, some gravel, grey, dense, 
dry 

Project No.: TY86002 

ame& 
Moisture Unit Standard 
Content Weight Proctor 

(%) Test 
(kNlm3

) Results 

:~7 % 

9 ·-19% 23.0 

9·-17% 24.0 

9 --27% 18.2 

9 -- 24% 17.9 

13% 

14% 

9 -·10% 

9-12 % 

9 -11% 

12 % 

11 % 

9-10% 



PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

TEST DEPTH UTM SOIL DESCRIPTIONS 
PIT (m) 

08-10 0- D.6 5574784N 1 - ORGANICS (Muskeg) 
0326498E 

0.6 -1.4 2 - SILTY CLAY, trace gravel, grey to brown, firm, 
moist 

1.4-4.6 
3 - TILL, Sandy SILT, trace gravel, grey, dense, 
moist to dry 

08-11 0-0.6 5574773N 1 - ORGANICS (Muskeg) 
0326727E 

0.6-2.3 2 - SIL TV CLAY, some sand and gravel, brown, 
firm,moist 

3 - TILL, Sandy SILT, trace gravel, brown to grey, 
2.3-4.3 dense, dry 

08-12 0-2.4 5575045N 1 - ORGANICS (Muskeg) 
0326911E 

2.4 - 4.7 2 - TILL, Sandy SILT, trace gravel, grey, dense, 
moist 

08-13 0-2.0 5575493N 1 - ORGANICS (Muskeg) 
0326912E 

2.0-4.6 2 - TILL, Sandy SILT, trace gravel, grey, dense, 
moist 

08-14 0-2.1 5575295N 1 - ORGANICS (Muskeg) 
0327129E 

2.1-4.7 2 - TILL, Sandy SILT, trace gravel, grey, dense, dry 

08-15 0-0.6 5573559N 1 - ORGANICS (Muskeg) 
0327334E 

0.6 - 2.1 2 - SILTY CLAY, some gravel, brown, soft, moist 

2.1-4.7 3 - TILL, Sandy SILT, trace gravel, brown to grey, 
dense, dry 

08-16 0-1.5 5575806N 1 - ORGANICS (Muskeg) 
0327543E 

1.5 -2.4 2 - SILTY CLAY, some sand and gravel, grey, firm, 
moist 

2.4 - 4.6 
3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-17 0-0.6 5576094N 1 - ORGANICS (Muskeg) 
0327728E 

0.6-1.5 2 - SILTY CLAY, brown, firm, moist 

1.5-4.6 3 - TILL, SANDY SILT, trace gravel, brown to grey, 
dense, dry 

Project No.: TY86002 

amecfJ 
Moisture Unit Standard 
Content Weight Proctor 

(%) Test 
(kN/m3

) Results 

20% 

9-13% 

16 % 21.2 

9% 

10 -14% 

Sampled at 
3.35 m 

11% 21.5 
SPMDD 

2040 kg/m3 

OMC8.8% 

10 -12% 

20% 

10-17% 

20% 

9% 

At 1.2 m 

20% SPMDD 
1800 kg/m3 

11-12% 
OMC 17.37 

% 
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PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

TEST DEPTH UTM SOIL DESCRIPTIONS 
PIT (m) 

08-18 0-1.4 5576238N 1 - ORGANICS (Muskeg) 
0327655E 

1.4-1.8 2 - SILT, some clay and gravel, grey, firm, moist 

1.8-4.6 3 - TILL, SANDY SILT, trace gravel, brown to grey, 
dense, dry 

08-19 0-0.6 5576229N 1 - ORGANICS (Muskeg) 
0327440E 

0.6-1.7 2 - Clayey SILT, some sand and gravel, brown, 
moist 

1.7-4.6 
3 - TILL. SANDY SILT, trace gravel, brown to grey, 
dense, dry 

08-20 0-2.1 5576235N 1 - ORGANICS (Muskeg) 
0327034E 

2.1 - 3.2 2 - CLAY, some gravel, grey, wet, soft 

3.2 - 4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-21 0-2.4 5576450N 1 - ORGANICS (Muskeg) 
0327462E 

2.4 - 3.4 2 - CLAY, trace gravel, grey, wet, soft 

3.4 - 4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-22 0-2.3 5576808N 1 - ORGANICS (Muskeg) 
0327450E 

2.3 - 3.4 2 - CLAY, trace sand and gravel, grey, wet, firm 

3.4 -4.9 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry to moist 

08-23 0-2.1 5576847N 1 - ORGANICS (Muskeg) 
0327264E 

2.1-2.7 2 - CLAY, trace gravel, grey, wet, soft 

2.7 -4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-24 0-2.0 5576813N 1 - ORGANICS (Muskeg) 
0326272E 

2.0 - 2.7 2 - CLAY, some gravel, grey, wet, firm 

2.7 - 4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

OB-25 0-2.1 5576841N 1 - ORGANICS (Muskeg) 
0326561E 

2.1 - 3.0 2 - CLAY. some gravel, grey, wet, firm 

3.0 - 4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

Project No.: TY86002 

ame& 
Moisture Unit Standard 
Content Weight Proctor 

(%) Test 
(kNlm3

) Results 

13 % 

10-11% 

At 2.4 m 

19% SPMDD 
2030 kg/m3 

9-10% 
OMC8.6% 

46% 

10-11% 

35% 

10% 

18% 

12% 

'10% 

,1O % 

B% 

~~1 % 

10 -13% 



PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

TEST DEPTH UTM SOIL DESCRIPTIONS 
PIT (m) 

08-26 0-2.1 5576845N 1 - ORGANICS (Muskeg) 
0326857E 

2.1 - 3.0 2 - CLAY, some sand and gravel, grey, wet, firm 

3.0-4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-27 0-3.0 5574191N 1 - ORGANICS (Muskeg) 
0327456E 

3.0-4.0 2 -TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-28 0-1.2 5574525N 1 - ORGANICS (Muskeg) 
0327704E 

1.2 - 2.4 2 - CLAY, some gravel, grey, wet, firm 

2.4 - 4.9 3 - TILL, SANDY SILT, grey, dense, dry 

08-29 0-1.8 5574915N 1 - ORGANICS (Muskeg) 
0327990E 

1.8-2.3 2 - Clay, some gravel, grey, wet, firm 

2.3-4.3 3 -TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

4.3-4.6 
4 - SILT ( varved), grey, dense, dry 

08-30 0-2.1 5575338N 1 - ORGANICS (Muskeg) 
0328332E 

2.1-2.7 2 - Clay, some gravel, grey, wet, firm 

2.7 - 4.9 3 -TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-31 0-3.5 5575718N 1 - ORGANICS (Muskeg) 
0328632E 

3.5-3.8 2 - Clay, some gravel, grey, wet, firm 

3.8-4.6 3 -TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-32 0-0.6 5574848N 1 - ORGANICS (Muskeg) 
0329993E 

0.6 - 2.1 2 - Clay, some gravel, brown, wet, Hrm 

2.1-4.6 3 - TILL, SANDY SILT, some gravel, grey to brown, 
dense, dry 

Project No.: TY86002 

ame& 
Moisture Unit Standard 
Content Weight Proctor 

(%) Test 
.. (kN/m3

) Results 

33% 18.3 

9-10 % 

12% 

At3.35m 

22% 17.2 SPMDD 
1960 kg/m3 

9-13% 
OMC 10.5% 

20% 

7% 17.4 

18 % 

12% 

11-13% 

31 % 

12% 

17% 

8-12% 
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Phosean Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

TEST DEPTH UTM SOIL DESCRIPTIONS 
PIT (m) 

08-33 0-0.3 5574871N 1 -ORGANICS (Muskeg) 
0329590E 

0.3-1.8 2 - CLAY, brown, wet, firm 

1.8 - 3.4 3 - TILL, SANDY SILT, trace gravel, grey to brown, 
dense, dry 

08-34 0-1.8 5574930N 1 - ORGANICS (Muskeg) 
0329023E 

1.8 -2.3 2 - CLAY, some gravel, grey, wet, firm 

2.3 -4.0 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

4.0-4.6 
4 - SILT, grey, dense, dry to moist 

08-35 0-0.9 5575170N 1 -ORGANICS (Muskeg) 
0329418E 

0.9 -1.2 2 - CLAY, some gravel, brown, wet, firm 

1.2-4.6 3 - TILL, SANDY SILT, trace gravel, gre)' to brown, 
dense, dry 

08-36 0-0.8 5575452N 1 -ORGANICS (Muskeg) 
0329238E 

0.8- 2.3 2 - CLAY, some gravel, grey to brown, wet, firm 

2.3- 4.6 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

08-37 0-2.7 5575779N 1 -ORGANICS (Muskeg) 
0328871E 

2.7 - 3.0 2 - CLAY, some gravel, grey to brown, WI~t, firm 

3.0 -4.5 3 - TILL, SANDY SILT, trace gravel, grey, dense, 
dry 

Notes: (1) SPMDD = Standard Proctor Maximum Dry Density 
(2) OMC = Optimum Water Content (for SPMDD) 

Project No.: TY86002 

ame& 
Moisture Unit Standard 
Content Weight Proctor 

(%) Test 
(kNlm3

) Results 

21 % 

7-14% 

12 % 20.5 

8-13% 

23% 17.8 

8 -13% 

22% 18.6 

'11 % 

'14% 19.9 

11% 



PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

Project No.: TY86002 
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APPENDIXC 

DAVIDSON WELL LOGS 
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RECORD OF MONITORING WELL No. MW-1 Co-Ord. 327943 E 5576750 N amecfi 
Project Number: -'T-'-Y!!8,,60"'0,..2=__ ________________ _ Drilling Location: ,S",e:!e,-,F!:Ci!.l:gL!u:!r::.e~2=__ _____________ _ Logged by: Davidson 

Project Client: PhosCan Chemical Corporation Drilling Method: _1!.:S"'0'-m=m"----______________ _ Compiled by: .:E'-'.T.::B,--_ 

Reviewed by: -'T"'JL=---__ 

Revision No.: 1,07/07/08 

Project Name: ~M"'a'!.'rt-'i"'s"o"'n'_'P=_'h"'o"'s"'p"'h"'a'!.'t"'e'_'P=_'r"'o"'je"'c"'t=__ ___________ Drilling Machine: Truck Mounted Drill 

Project Location: ~H'-'e"'a"-rs"'t"-,-'O"'n"'t"'a"'ri"'o'__ _______________ _ Date Started: 03 Mar 08 

LITHOLOGY PROFILE SOIL SAMPLING 
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AMEC Earth & Environmental 

! -

I 
z o 
1= 

~ 
..J 
W 

FIELD TESTING 

PenetratJonTestlng 

o SPT • DePT 

MTOVane' 
b. Intact 
A Remould 

Nik..on Vane'" 
o Intact 
• Rernould 

• Undrained Shear S1rength (kPa 
1S 30 4~ se 

A division of AMEC Americas Limited 
131 Fielding Road 
Lively, Ontario 

Y Groundwater depth observed on March 16 2008 at a depth of: ~. 

Date Completed: ____ _ 

LAB TESTING 

Atterberg Limits 
Wp W WL 
• 8 • 

Plastic liquid 

• Passrng 75 urn (%) 
o MOisture content (%) 

20 4(1 so eo 

Di 0 

'J 
, 

0 , , 

0 
~ . 

, l'~ 
D , t,~ 
D 0 , , 

~ 0 
, , , 

COMMENITS 
~ 1 nser pipe i.n bentonlle 

~ 1 rISer pipe In backfill 

~
I, 1 nser pipe In sand 

1 slotted pipe In sand 

no installation only bentonite 

Water level is 5.5 m below top of 
casmg. 

Canada P3Y 1L7 
Tel +1(705) 682-2632 
Fax +1(705) 682-2260 
www.smec.com 

Borehole detail. _. presented, do not constitote _ thorough understanding of aN potential conditions present and requires Interpretative assistance 
from a qualified Geotechnical Engineer. Also, borehole information shOUld be read In conjt.rnction with the geotechnical report for which It was 
commisloned and the accompanying'Explanation of Borehole Log'. I 

Sea",: 1 : 290 

Page: 1 of 3 
..... on Inued on Next ,...age 



RECORD OF MONITORING WELL No. MW-1 Co-Ord. 327943 E 5576750 N amecf1 
Project Number: .'-TY~86",O,,-,O~2,--__________________ DriUing Location: ""S",ee~F.!lig,-,u.,r",e-,2=----___________ _ Logged by: Davidson 
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LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

brown-orange 
SAND 
with cobbles 

black 
PEAT 

grey 
SILT & SAND 

red-brown 
SAND 
with silty clay 

DESCRIPTION 

(;on I"uea on ext .... age 

;;; I 
~ 

.Q 

~ ~ E I 
z c. 

~ 1i 0 ~ Z ~ > 1= 
~ " !; ? :t: « 
Q. Q. 

0 I- > E E ~ I- 0- W .. co Q. W ...J 

'" '" 0:: '" C w 
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77.0 

78,0 

79.0 

80.0 

81.0 
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83.0 

84.0 
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86.0 
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88.0 

89.0 
89.0 

90.0 

91.0 

92.0 

93.0 

94.0 

95.0 

96.0 

97.0 

98.0 

99.0 

100.0 

101,0 

102.0 

103.0 

103.6 104.0 

105.0 

106.0 

107.0 

108.0 

109.0 

110.0 

111.0 

112.0 

113.0 

114.0 

115.0 

116.0 

17 n 

PenetrationTesting 

o SPT • DePt 

MTO Vane" Nilcon Vane* 
6. Intact 0 Inlact 
... Remould • Remould 

• Undrained Shear Strength (kPa 
15 30 45 60 

Atterberg Umits 
Wp w WI. 
I 8 • 

Plastic Liquid 

* Passing 75 um (%) 
o Moisture Content (%~ 

20 .40 60 80 

z 
0 
i= 
«z 
1-0 mi= 
::0:5 
::J...J 
0::« 
1-1-

"'''' zz 

0 
, , 

0 

0 

" 

1 riser pipe in bentonite 

1 riser pipe in backfill 

1 riser prpe In sand 

1 slotted PIpe in sand 

no instaMatlOn. only bentonite 

Borehole detail .. liS presented, do n01 COnlstitute a thorough understanding of all potential conditions preunt and requires Interpetative assistance 
from a qualtfled Geotechnical Engineer. Also, bofehole information should be ,ead in conjunction with the geotechnical report for which it was 
commlsioned and the accompanying'Expianation of Borehole Log'. 

Scale: 1 . 290 

Page: 2 of 3 
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RECORD OF MONITORING WELL No. MW-1 Co-Ord. 327943 E 5576750 N ameCJ 
Project Number: ~TY~86",O,-,O,,2,---___________________ Drilling Location: "'S"'ee"-!.F.!lig.,uO!r.::e-'2=-____________ _ Logged by: Davidson 
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LITHOLOGY PROFILE SOIL SAMPLING I FIELD TESTING LAB TESTING COMMEPITS 

DESCRIPTION 

recj..brown 
SAND 
with sihy clay 

grey 
SAND 
trace day 

End of Hole 
(No refusal) 

~ _I 
~ 

.Q 

l ~ E 
.:= " 'iii 

II z ~ > 
" " " '" 
Q. Q. > 
E E 8 >-
'" '" " Q. 
en en a:: OJ 

118.0 

119.0 

120.0 

121.0 

122.0 

123.0 
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125.0 

126.0 
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128.0 

129.0 

130.0 

131.0 

132.0 
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135.0 

136.0 

137.0 
137.0 

138.0 

139.0 

140.0 

Penetration Testing 

I o SPT • DePT 

z 
0 
1= 
~ 

MTO Vane" Nilcon Vane· 
b. Intact 0 Intact 
• Remould • Remould 

w 
..J w 

• Undr'llned Shear S1rength (kPa 
1S 30 45 60 

Atterberg Limits 
Wp w W, 
.---e-------<I 

Plastic Liquid 

:IE PassIn!} 75 urn (%) 
o Moisture Content ('Yo) 

20 40 60 80 

1 riser PIpe In bentonite 

1 riser PIpe In backfill 

1 riser pipe In sand 

1 slotted ptpe In sand 

no "tnstallahon only bentonite 

Borehole deltliis .s presented, do hot constitute a thorough understanding of all potential conditions present and requires interpretative assistance 
'rom a qualtfied Geotechnical Engineer. Also, borehafe information should be read in conjunction with the geotechnieal report for which it was 
commisioned and the accompanying'Expianation of Borehole Log', 

Scale: 1 : 290 

Page,: 3 of 3 



RECORD OF MONITORING WELL No. MW-2 Co-Ord. 327848 E 5576635 N amecf3 
Project Number: -'-TY-'-"'S6"'0'''0"'2'---__________________ Drilling Localion: "'S:::.ee::....:,.F.:.;i9..,u"-re:::...!:2 ____________ _ Logged by: Davidson 

Project Client: '--P'-'h"os~C"-a"'n"--"C:.ch"'e_"m_"ic"'a"'I__'C"'o"'rp=o'_'ra .. t:.:io'"'n'_ __________ Drilling Method: ..:1"'5:::.0..:;m:.::m=-_____________ _ Compiled by: :E.!.TB=--__ 

Reviewed by: -,-T J",L=-__ 

Revision No.: 1,07107108 

Project Name: "M",a",rt ... is .. o .. n,--P,--h.,o"s"lP,..h".8 .. t"e-,-P-,-r"o]",·e",c-,-t ____________ Drilling Machine: Truck Mounted Drill 

Project Location: ,.,H",e",a,.,rs .. t .. , ",O",o:.::ta",n"-,·o,,-__ ~ ___ ~~~_~ ______ Date Started: 08 Mar 08 Date CDmpleted: _~~ __ 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

£ 
f 

DESCRIPTION 

E 
....J Local Ground Surface Elevation: 
"0 black 

ORGANICS (Muskeg) 
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AMEC Earth & Environmental 
A division of AMEC Americas Limited 
131 Fielding Road 
Lively, Ontario 
Canada P3Y 1 L 7 
Tel +1 (705) 682-2632 
Fax +1(705) 682-2260 
WNW.ameC.com 
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Borehole detail .. illS presented, do not constitute 8 thorough understanding of .11 potential ~nditions pre.ent and requires interpretative assistance 
',om a qualH~ Geotechnical Englneer. Also, borehole Information should be r&ad in conjunction with the geotechnical report for Which It was 
comtnisioned and the accomJ)anylng'Explanation 0' Borehole Log'. I 
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I 
RECORD OF MONITORING WELL No. MW-2 Co-Ord.327848 E 5576635 N amec& 

I Project Number: TY86002 Drilling Location: See Figure 2 Logged by: Davidson 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
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BOfehote details as presented. do not constiMe a thorough understanding of aU potential conditions present and requires Interpretative assistance 
Scale: 1: 290 from a qualtfted Geotechnicat Engineer. Also, borehole information should be read in conjunction with the geotechnical report 'or which It was 

commi .. ioned and the accompanying'Expiamittion of Borehde Log'. 
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RECORD OF MONITORING WELL No. MW-2 Co-Ord. 327848 E 5576635 N amecfj 
Project Number: ..:.T..:.Y."S6"'O"'O:.:2=---__________________ Drilling Location: ::S:::;ee::...!.F.:.:i9I.!u!!r:::;e~2'_ ___________ _ Logged by: Davidson 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 

red-orange 
SAND 

End of Hole 
(No refusal) 

DESCRIPTION 
Ii; 

8. 
.c 

~ 
~ 

E ~ ,., ~ "iii 
I- Z ~ > 

I 
I 

g 
~ ~ ~ ;. C. 
E E 8 I-
~ ~ ~ 0-
Il) II) 0:: II) 

:t: 
l-
ll. 
W 
0 

118.0 

119.0 

120.0 

121.0 

122.0 

PenetrationTesting 

g o SPT • DePT 

z 
0 
F 

~ 
..J w 

MTO Vane" Nilcon Vane· 
t::. Intact 0 Intact 
... Remould • Remoutd 

• UndraIned Shear Strength (kPa 
15 30 45 60 

Atterberg Limits 
Wp w w. 
• 8 • 
Plastic liquid 

;tI( PaSiomg 75 urn (%) 
o Moisture Content (%) 

20 -40 60 80 

z 
o 
~ 
«z 
1-0 mi= 
~:s 
::>..J 
0::« 
1-1-
11)11) 
zz 

~. 1 riser p.pe In bentonile 

~ 1 riser pipe in backfill 

~
1 riser pipe in sand 

1 slotted pipe In sand 

no mstaBation. only bentonite 

Borehole detail. as presented. do not constitute a thorough under.tanding of lIN potential conditions present and requires interpretative assistance 
from a qualified Geotechnical Engineer. Also, boteho'" information should be read in conjunction with the geotechnical report for which it was 
commisioned and the accompanylng'Expianation of Borehole Log', 
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RECORD OF MONITORING WELL No. MW-3 Co-Ord. 327870 E 5576798 N 
Project Number: -'.TY=8"'60 ... 0 ... 2"-__________________ Drilling Location: "S"'e"e..:.F..:.ig"'u"'r"'e'-'2'-___________ _ 

Project Client: '-P~h"'o"'s"'C"a!!n-'C~h!Oe"'m"'i"'c"a!...t C=orp=o~ra"-t!!io=-n"---__________ Drilling Method: _,,1"'5"'O...!m=m:......... ______________ _ 

Project Name: !!M!!a"-rt-"i"s"o"n..:.P--,h.!:os=p",h .. a"t,..e...!P--,r-"o,,,je.,c .. t~ _____________ Drilling Machine: Truck Mounted Drill 

Project Location: ,-H",e",a",rs",t,..,-"O~n,-,t"a .. ri ... o"---_________________ Date Started: 11 MarOS Date Completed: ____ _ 

LITHOLOGY PROFILE SOIL SAMPLING LAB TESTING 

amecfi 
Logged by: Davidson 

Compiled by: ",ET.!cB=-__ 

Reviewed by: .:...T"'JL=----__ 

Revision No.: 1, 07107108 

: FIELD TESTING COMME.NTS 
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AMEC Earth & Environmental 
A division of AMEC Americas limited 
131 Fielding Road 
lively, Ontario 
Canada P3Y 1L7 
Tel +1(705) 682-2632 
Fax +1(705) 682-2260 
www.8mec.com 
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BOIehoie detaliis as presented, do nct constitute a thorough understanding of atl potential condition.s present and requires Interpretative assistance 
from a quantted' Geotechnical Engineer. Also. borehole Information should be read In conjunction with the geotechnical ,eport fot which it was 
commis\oned and the accompanying'Explanation of Boret1~e Log'. 
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RECORD OF MONITORING WELL No. MW-3 Co-Ord.327870 E 5576798 N amecfi 
Project Number: TY86002 Drilling Location: See Figure 2 Logged by: Davidson 

LITHOLOGY PROFILE SOIL SAMPLING FIELD TESTING LAB TESTING COMMENTS 
z ~ no Installation, only bentonite 
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Borehole details as presented, do not constitute a thorough under.tanding of aM potential conditions present and requites interpretative assistance 
from a qualified Geotechnlcal Engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was Scale: 1 : 290 
commisloned and the accompanying'Expianation of Bo,eho~ log', 
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RECORD OF MONITORING WELL No. PW-1 B Co-Ord. 327870 E 5576788 N 
Project Number: .!TY-'-"S"'6"'OO"'2'----__________________ _ Drilling Location: ~S~eO!e'-!F::.!iJj,g.!!.u~re'_2~ ____________ _ 

Project Client: PhosCan Chemical Corporation Drilling Method: _1!.>5!.!:0C.!m=m!...-_____________ _ 

Project Name: Martison Phosphate Project Drilling Machine: Truck Mounted Drill 

Project Localion: ~H!'e"'a'-'-rs~t!>.,~O,!!n~ta~ri~o~ _________________ _ Date Started: 10 Mar OS Date Completed: ____ _ 

LITHOLOGY PROFILE SOIL SAMPLING I FIELD TESTING LAB TESTING 

amecfi 
Logged by: Davidson 

Compiled by: "E:..:.T.=B,--_ 

Reviewed by: -=-T.:.Jl=---__ 

Revision No_: 1,07/07108 
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AMEC Earth & Environmental 
A diyjsion of AMEC Amencas limited 
131 Fielding Road 
lively, Ontario 
Canada P3Y 1 L 7 
Tel +1(705) 682-2632 
Fax +1(705) 682-2260 
www.amec.com 

...... on Inueo on Next Page 
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Borehole debliis as presented, do not constitute. thorough under.tanding of all potential conditions present and requires interpretative assistance 
'rom a qualified Geotechnical Engineer. Also, borehole information should be read in conjunction with the geotechnical report for which it was 
commis\oMd and ttve accompanying'Expianation of Borehole- Log'. I 
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RECORD OF MONITORING WELL No. PW-1 B Co-Ord. 327870 E 5576788 N amecfj 
Project Number: "T"Y,,8,,60"'O"'2'---__________________ Drilling Location: "'S"e"'e.!.F.!lig..,u"'r"e..,2=---___________ _ Logged by: Davidson 

LITHOLOGY PROFILE 
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Borehole details 8$ presented, do not constitute a thorough understanding of all potential conditions present and requires Interpretative assistance 
'rom a quaUfIed Geotechnical EngJneer. Also, bole-hole information should' be read in conjunction with the geotechnical report for which It was 
commisioned and the accompanying'Expianatlon of Borehole Log'. 
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PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

APPENDIX 0 

LIMITATIONS OF REPORT 

Project No.: TY86002 

ame& 



PhosCan Chemical Corp. 
Preliminary Geotechnical Investigation 
Proposed Martison Phosphate Mine 
Hearst, Ontario 
17 September 2008 

AMEC EARTH & ENVIRONMENTAL 

LIMITATIONS OF REPORT 

amecf3 

The conclusions and recommendations given in this report are based on information determined at 
the test hole locations. The information contained herein in no way reflects on the environmental 
aspects of the project, unless otherwise stated. Subsurface and groundwater conditions between 
and beyond the test holes may differ from those encountered at the test hole locations, and 
conditions may become apparent during construction, which could not be detected or anticipated at 
the time of the site investigation. It is recommended practice that the geotechnical engineer be 
retained during construction to confirm that the subsurface conditions throughout the site do not 
deviate materially from those encountered in boreholes. 

The design recommendations given in this report are applicable only to the project described in the 
text and then only if constructed substantially in accordance with the details stated in this report. 
Since all details of the design may not be known, we recommend that we be retained during the final 
design stage to verify that the design is consistent with our recommendations, and that assumptions 
made in our analysis are valid. 

The comments made in this report on potential construction problems and possible methods are 
intended only for the guidance of the designer. The number of test holes may not be sufficient to 
determine all the factors that may affect construction methods and costs. For example, the 
thickness of surficial topsoil or fill layers may vary markedly and unpredictably. The contractors 
bidding on this project or undertaking the construction should, therefore, make their own 
interpretation of the factual information presented and draw their own conclusions as to how the 
subsurface conditions may affect their work. This work has been undertaken in accordance with 
normally accepted geotechnical engineering practices. No other warranty is expressed or implied. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based 
on it, are the responsibility of such third parties. AMEC accepts no responsibility for damages, if 
any, suffered by any third party as a result of decisions made or actions based on this report. 

Project No.: TY86002 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I \ 

I 
I 
I 
I 
I 
I 
I 

"- /' 

I 
I 

Memo 

To 

From 

Tel 

Fax 

Date 

Subject 

Ian Pritchard 

Dan Cacciotti 

1 (705) 682-AMEC 

1 (705) 682-2260 

August 18, 2008 

File no 

cc 

Draft Geotechnical Report Comments 
Proposed Martison Phosphate Mine 
Hearst, Ontario 

1.0 INTRODUCTION 

ame& 

TY86002 

Tim Horner 
Janet Lowe 
Tony Copland 
Gary Pigg 
Dave Simms 
Derek Wilson 
Narendra Verma 
Dan Dimitriu 
Tommi Leinala 

AMEC Earth & Environmental, a division of Americas Limited (AMEC), was retained by PhosCan 
Chemical Corp. (PhosCan) to carry out preliminary geotechnical and hydrogeological 
investigations for a proposed mine site development. 

AMEC was contacted midway of January 2008 and requested to provide an estimate to supervise 
previously contracted drill rigs which were required to complete a predetermined investigation 
program in late January. Up to that stage, AMEC had not participated in the development of the 
investigation program, nor had we been involved in the borehole location selection planning. Our 
draft proposal was not finalized and the estimated costs were to be invoiced on a time and 
materials basis. Our understanding for our scope of work was to supervise the drilling fieldwork, 
review the available historical information, obtain geotechnical samples, prepare geotechnical 
logs the boreholes and provide a preliminary discussion about the geotechnical concerns, with 
primary recommendations gaps to be filled during the next phases of investigation. 

We trust that our component of the field work has been completed in accordance with our scope 
of work. The report submitted was a first draft for review and discussion. It had not gone through 
our internal senior review. Your review comments are much appreciated and will allow us to 
complete the report in consideration of these comments and in compliance with our scope of 
work. Prior to revising the report, we are pleased to provide the following responses to your 
review comments on our draft report; the responses (in red text) are inserted within the review 
comment text. 

AMEC Earth & Environmental 
A Division of AMEC Americas Limited 
131 Fielding Road 
Sudbury, Ontario 
Canada P3Y 1 L 7 
Tel +1(705) 682-2632 
Fax +1 (705) 682-2260 www.amec.com 
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1. The report is bottom heavy with 700 pages, the majority of which are appendices as 
historical drill logs. Our intent was to provide one document with everything in it. We will 
delete the appendices. 

2. For the most part the document is light weight in content with regard to recommendations, 
however, the one section where some detail is added (Section 7.1) it is in conflict with our 
own road construction design. I would recommend that most of this section is amended I 
deleted, this is not how we're going to build it. Our understanding of this phase was to 
primarily supervise drilling fieldwork and provide general recommendations from 
geotechnical engineering standpoint This section will be deleted. 

3. Since we are planning to move to an Advanced Exploration stage in winter 2009 then 
Section 8.0 should be modified, since it is based only on a drill and test pit programme 
rather than the large scale excavations proposed, which will provide far better in situ 
geotechnical and hydroG information. We were asked to include our plan for future work 
but agree with this comment that it should be left to the individual designers. This section 
will be deleted. We will be glad to participate in the planning. 

4. To reduce the size of the document to make it easier to carry in hardcopy. We do not need 
Appendix 0 & E which make up the bulk, they can be referenced as they already occur in 
other documents, copies of these appendices can be placed on the FTP for viewing if 
required. Appendices D and E will be deleted. 

5. For the most part AMEC have covered everything that they set out in their proposal with 
three exceptions : 
• In AMEC's proposal they included a $6000 budget allowance to complete some 

preliminary slope stability modelling, but there is no slope modelling included here. We 
did complete preliminary slope stability modelling, to provide the pit slopes included in 
the report. The borehole program fell short of expectations and did not provide the 
anticipated information. For detailed modelling, more soils information, including 
strength characteristics and their susceptibility to change with time or future site 
conditions, will be required. 

• Secondly they have not classified the site for earthquake parameters. We will provide 
a table of site earth quake classifications, as they relate to buildings, which will depend 
on foundation systems selected. 

• We are still waiting on the HydroG portion of the report which will now be issued 
separately. I have asked that some preliminary data be released for the HydroG report 
instead of waiting several more weeks for them to complete the model simulations. As 
discussed during our meeting in Oakville. the groundwater modeUing will be done 
following a longer (possibly 7 day) pump test and once the block model is finalized. 
Therefore, the memo promised has grown into more of a report. It will be ready early 
next week. 
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The report is very high level and somewhat generic, also in our meeting on Tuesday with Dan 
Cacciotti he made the point on more than 3 occasions that the till would be suitable for all the 
construction pads, I do not see this verified in the report. The discussion (Section 4.2) on the use 
of till will be expanded. 

The appendices are unnecessary and we should only reference previous work and not include as 
part of the document. These will be deleted. 

4.0 RA Y DUJARDIN 

Attached is an extract of the report (i.e. minus appendices) with some rough comments I have 
inserted (see yellow icons). These comments will be incorporated into the next version. I also 
attach a report on pit slopes prepared by Golder in July of last year which seems to have been 
ignored. Discussions with respect to the information in the Golder report will be added. 

My comments boil down to the following (some are a bit picky I admit): 

1. There are a lot of generalizations in this report i.e. it is very short on specifics and to my 
mind is more of a list of alternatives and what-ifs rather than recommendations. The report 
reflects our original scope of work and as this project progresses with AMEC's 
involvement, appropriate engineering recommendations will be provided based on 
appropriate field investigations. If this report is viewed as just interim and direction
pointing it is OK but for an "outside reader" it could be confUSing and even misleading e.g. 
as Tim points out the road construction recommendation is out of line with what has 
already been laid out. Our report is a factual report and recommendations given are 
general in nature to cover the possible options that the designer may consider; also as 
noted, the road design was given to us after the report was written. So much depends on 
what PhosCan intends to do with the report. 

2. Starting with the Executive Summary the geological side is very generic. There seems little 
attempt to use established names for the lithological units so that the reader can get a 
sense of where the materials fit in the mining plan - what is residuum ore and waste etc. I 
note that in the borehole logs in Appendix A only Till and Muskeg are given names - the 
rest of the material is described generically. The term bedrock is also used generically - it 
would really help to know the geological nature (name) of the bedrock. Golder's 1983 logs 
do at least identify residuum as well as the till and muskeg. We did have difficulty 
identifying layers but at no time were we were asked to log for geology, as we thought this 
was being done by the PhosCan geologist. We wlll however, make an attempt to improve 
the logs. using PhosCan logging as guide for geological information. 

3. It would have been helpful to get an opinion of Golder's 1983 work as well as just adding it 
as an appendix. We were not asked to provide an opinion on the 1983 Golder work. In 
fact we found this report on our own when searching MNDM files. AMEC undertook to 
review previous work so where are the comments? Our intention for the document review 
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was to acquire understanding of previous work and not to critique. We will be glad to 
provide comments on the said report, if requested. in a review memo (i.e., separate from 
our report). The same applies to the attached report by Golder dated July 2007. They may 
be short in some areas but Golder are one of the leaders in pit slope design so I think their 
comments are pertinent. We will consider the information of the Golder report in our next 
version. 

4. Section 1.3 Site Quaternary History is too academic and not very helpful. It's based on 
work by Easton R.M in 1992 which is too generalized and speculative for me. More 
specific would be the data in Ontario Geological Survey Study 24 by R.P.Sage published 
in 1987: "Geology of the Carbonatite-Alkalic Complexes in Ontario". Phosean likely knows 
more and has more data on focal geology so we propose to delete this section making 
reference to the appropriate document(s). 

5. Section 3.3 Till Soils does not mention the frequency of large boulders in the Till. We 
need to know if boulders will be a challenge during overburden stripping so this should be 
raised as a potential issue. We will add commentary based on the number of "hits" in the 
boreholes. 

6. Section 3 Soil Conditions does not make it clear where the Cretaceous overburden fits in. 
We will add commentary. 

7. Section 3.5 Organic Silt Soil Layer could be an issue as an indication of sources of humic 
acid-producing waste. It is also a potential source of concentrated trace elements 
including radon. We need to determine how much of this organic material comes into 
play. We will add commentary. 

8. Section 3.6 Residuum Stratum indicates difficulty in distinguishing Residuum from 
Cretaceous material. Was the material assayed for P205 etc. We should glean every bit 
of data we can from the samples even if they are outside the pit. Also we can then use 
the assays to log the material accurately and describe results more meaningfully to an 
outsider. This is outside our scope of the investigation work. and requires specialty lab 
testing and interpretation. We would gladly incorporate results into the classifications on 
our logs. 

9. Section 4.2 Reuse of Excavated Soil certainly offers the opportunity to use the Till for 
berms, liners etc. This comes up again in the report but I cannot find the rationale. We 
will add commentary. 

10. Section 5.1.4 Stripping Overburden Soils raises the issue of "rideability" of roads in Till and 
Cretaceous materials and the possibility of having to import granular material and geogrids 
and/or geofabric in some areas. This seems like a candidate for careful further study as 
this would an expensive option. Again though this only another possibility raised. This is 
outside our scope of work but can be completed. 
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11. Section 5.1.5 Slope Maintenance raises the spectre of having to drill deep drainage wells 

to depressurize the rocks before excavation. This sounds like Victor but there the 
diamond pipe intersects a strong limestone aquifer which has to be drained for mining to 
be possible. This would hugely increase Martison's capital cost if the same applies. I 
don't think it does but it is still to proved. I think the problem we ran into during the 
geotech drilling was with perched aquifers which mayor may not intersect the pit area. 
My experience with such aquifers in Chile was that they tend to have a finite volume and 
water capacity so what we find may not impact on the pit directly. This whole section 
raises just about all the pit-drainage schemes possible without saying what is most likely. 
We need to do more field work and modelling (Including aquifer identification, size, etc.) to 
come to any type of conclusion. 

12. Section 5.1.6 Mining of the Ore raises some key questions about stability within the pit 
during miming. This has always been an issue with me: how will the benches stand up in 
this gravel-pit-like setting for work in the pit, grade control and traffic. In our mine 
scheduling we assume the ability to practice ore-control methods usually applicable to 
hard rock mines. This section rightly draws attention to the challenges in the Martison pit. 
The next phase of fieldwork and involvement with specialists in this field will help focus 
recommendations. 

13. Section 6.2 Site Stripping will attract some comments from Hank I'm sure since he 
advocates building on the muskeg Le. not removing it where feasible based on the Victor 
experience. This issue is raised again in Section 7.0 Access Road Foundation where the 
possibility of using the "displacement" technique is described for areas where muskeg is 
deep or submerged. The overall site development plan, along with specifics for each 
component must be reviewed to make decisions on when it can remain. 

14. Section 7.0 Service Corridor does not make observations on the methods used to build the 
forestry road in place already. We just got these drawings and have provided comments 
but have to investigate the soils in this routE3. This section will be deleted. 

15. Section 7.2 Pipeline Corridor raises alternatives to burying the pipeline which were 
Phoscan originally preferred. However the possibility of vandalism of above-ground pipe 
has been raised - a target for hunters! Pipeline design is beyond our scope and 
geotechnical discussions can be provide after appropriate investigations .. 

16. Table 2 (page 13) Anticipated Steps of Pit Development and Table 3 Recommended 
Future Geotechnical Fieldwork (page 20) are very general and are just a starting pOint for 
future planning. It would add some punch to include a summary of what the main issues 
are in each area (in addition to the reasons already stated). Although we were asked for 
this. we will delete it and leave it to each designer to determine. 

17. Section 8.0 Recommended Future Geotechnical Fieldwork discusses the suitability of 
various drilling methods for sampling. Mention should also be made of Triple Tube drilling 
which we have use with some success - room for improvement though maybe with a more 
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competent driller than Norcan. We will modify. and recognize that this requires serious 
consideration. 

18. Figure 3 Bedrock Geology could be left out - it's very regional and does not bring out the 
structural relationships of the carbonatite complexes of Ontario. Figure 3 will be deleted. 

5.0 HANK GIEGERICH 

Ray D. has covered this rather general report very well, and there is not much to add. 

However, a few general comments, as follows: 

1. I noted your comment re the report's lack of verification of the suitability of till for 
construction pads. I believe that this may be covered if we assume that AMEC's definition 
of till is "on-site, native, inorganic soils" or "the stiff to very stiff glacio-marine silty clays or 
compact to dense tills". This should be confirmed by AMEC. We will confirm. 

The report noted that this material is usable as long as it is "not excessively wet or 
oversized". We should be able to handle the oversize with a screen/grizzly operation 
where required. Agreed. However, excessive moisture may require some time to drain or 
dry out, which needs to be considered in the construction schedule. As well, if the material 
is frozen, time and temperature will be required to thaw. However, depending on the rate 
of excavation, frost penetration, ambient temperature, and the moisture content, this 
material could possibly be excavated, spread and compacted in the winter period. Agreed. 

2. The report indicates that "deep vertical wells may be required to allow for reduction of 
water pressure within the residuum and weathered bedrock layers". This could Significantly 
increase the dewatering costs, as the allowance in the PFS was only for horizontal gravity 
drains in the toes of the benches, flowing to an in-pit pumping station. However, Ray has 
noted that this high water pressure may be due to perched aquifers, which needs to be 
confirmed. This will be reviewed and commented after completion of hydrogeology study. 

3. The erratic behaviour of the mining faces in the pit due to the heterogeneous nature of the 
ore types has been recognized, and the mining method will, of necessity, be required to 
allow for this. This will not be a normal open-pit operation, due to the characteristics of the 
granular, loose, type 2A material. Where this is encountered, it will not be conducive to 
stable benches and ramps. This will be complicated by the deep overburden, up to 95 
metres, and total pit depths of at least 180 metres (as shown in the 2008 drilling). The key 
factor will be a haulage system that can handle both of these complications. Agreed 

4. AMEC's comments in regard to the placing of the slurry pipeline within the road corridor or 
in an above-ground location could be of interest, and should be considered, as it would 
result in better access for maintenance, and possibly lower capital cost. Protection from 
freezing will be a prime concern in this concept. As discussed above, we will delete 
comments on the road and pipeline until we investigate these areas. 
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5. The section on Waste Rock and Tailings Areas appears to be recommending that all 

underlying muskeg be removed, although the wording is not completely clear on this point 
It is agreed that this should be done in the tailing containment areas, including under the 
berms, but it is questioned if this is necessary under the waste rock sites, on the~ 

assumption that the waste rock can be left in place, with reclamation limited to re-slopin~1 
and re-vegetation. This should be confirmed with Janet Lowe. The recommendations will 
be revised; the final choice will be dictated by design evolution. 

6.0 GARRY PIGG 

I have not seen the subject report but I am assuming from your comments below that 

4. An above ground slurry pipeline is being recommended by AMEC. As discussed above, we will 
delete comments on the road and pipeline until we investigate these areas. Informal conversation 
with PSI clearly indicated that, in the Martison environment, an above-ground pipe line would not 
only cost more to operate but would also be quite a bit higher in capital. Concrete supports down 
to firm ground or closely spaced spread footings will be required, expansion loop designs more 
complicated because of the much, much wider ambient temperature range and erosive 
characteristics on pipe elbows, steam tracing will be required for winter conditions and 
construction time much longer. Assuming the "road corridor" means in or on the road structure, 
including shoulders and drainage ditches, building the pipeline, underground or above ground in 
this area could subject the pipeline to heavy truck vibration and resulting ground shifts. PSI 
proposed to lay the pipeline during the winter months so it will not be necessary to be on or in the 
"road corridor" - it will be basically running parallel within the "service corridor", Slurry piping in 
Florida is laid on top of the ground in 20 ft or longer sections that can be rotated and replaced by 
section as required. Also the lines can be moved, lengthened or shortened as dictated by the 
movement of the mine slurry pit relovation. That is mined rock and not fine concentrate, and PSI 
has worked with AMEC on several projects, according to PSI, so I assume that there is a line of 
communication there somewhere. Agreed, this will be removed from the geotechnical report. 

7, My files clearly indicate that the muskeg was to be left in place under both the waste piles and 
under the tailings ponds. Only the berms would be built on firm glacial till. The cost of removing 
the muskeg under these large areas was deemed to be greater than designing for the lower 
storage volumes to compensate for the in-place muskeg, These design related comments and 
recommendations will be revised in consultation with our dam and waste pile designers. 
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