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EXECUTIVE SUMMARY

Stillwater Canada Inc. (SCI) proposes to develop a platinum group metals (PGMs), copper (Cu)
and possibly iron (Fe) open-pit mine and milling operation near Marathon, Ontario (the Project).
EcoMetrix Incorporated was retained to characterize baseline soil conditions at the Project site.

The objectives of this investigation were:

1. to provide a general understanding of terrain, surficial soils and overburden
characteristics within the Project footprint;

2. to characterize baseline surficial soil chemistry at air quality sampling locations that may

be used in the future to monitor fugitive air emissions from the site;

to characterize overburden volume in areas where overburden will be removed; and,

4. to describe the acid generation and metal leaching potential of overburden materials that
will be excavated and subsequently stored to accommodate the construction of Project-
related infrastructure on site.

w

The topography of the proposed mine site is varied, with ground surface elevations in the area
range from about 200 m to over 400 m above sea level (asl). A central ridge comprising an
area of relatively high elevation transects the Project site along the north-south axis. Overall
there is a gradual decrease in elevation on the Project site from north to south, and to a lesser
extent from east to west. According to the Geologic Survey of Canada the Project area lies
within a region of low seismicity.

On a regional scale the overburden is derived from till veneer and to a lesser extent fine- and
coarse-grained glaciolucustrine material. Podzols are the dominant soil type. On the Project
site the top soils and overburden are typically relatively thin layers and there are extensive
areas of bedrock outcrops. The Pic River flood plain is comprised of thick deposits of sand and
sandy silts and clays.

Geochemical characterization of the Project site soils included solid characterization, solid
phase elemental analysis and soluble constituent analyses. The solid characterization testing
was conducted using the modified Sobek method to determine the neutralization potential,
sulphur speciation, and carbonate content in order to evaluate the potential for acid generation.
Solid phase elemental analysis was conducted using a strong acid digestion (Aqua-Regia)
followed by multi-element analysis in order to provide an inventory of constituents within the
soils. Finally, an inventory of soluble constituents was determined using shake flask leaching
procedures.

The results of the metals analyses on the top soil and overburden samples taken across the
project site and at air quality stations indicated that metals contents of most constituents are
generally low compared to the screening criteria of the Ontario Ministry of Environment (OMOE)
full depth background site condition standards. A limited number of sites were found to exhibit
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elevated levels of metal constituents in top soils, likely attributable to isolated pockets of
mineralization associated with the ore body. With the exception of these isolated areas of
elevated metals, the overburden material is suitable for use as reclamation material.

A preliminary estimate of the volume of overburden material that would be made available as
the result excavation of the site to facilitate, using an average site-wide overburden thickness
and approximated surface area, was determined. It is estimated that about 3,710,000 m* of
overburden would be available for project infrastructure (e.g., roads, dams) and reclamation
purposes. Of this total volume 39% would be obtainable from the Process Solids Management
Facility (PSMF), 35% from the primary open pit, 19% from the satellite pits, and the remaining
8% from the mill site.

The results of soil characterization completed as part of this assessment supports the existence
of non-acid generating conditions, as sulfide levels in soils were low (across both the
overburden and the top soils sampled). Sulphate content in soils accounted for the majority of
the total sulphur content, which is likely explained by the presence of the mineral barite.
Carbonate levels in the sampled overburden soils were relatively low in the project site soils,
and thus the overburden material has little neutralization potential.

Shake flask testing indicated that the leachate from overburden would generally not exceed
provincial water quality objectives. Overburden excavated from the area in the main pit has the
potential to release copper to the extent that monitoring and or management may be needed.
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1.0 INTRODUCTION

Stillwater Canada Inc. (SCI) proposes to develop a platinum group metals (PGMs), copper (Cu)
and possibly iron (Fe) open-pit mine and milling operation near Marathon, Ontario. A Notice of
Commencement (NoC) of an environmental assessment (EA) in relation to the proposed
Marathon PGM-Cu Project (the “Project”) was filed by the Canadian Environmental Assessment
Agency (CEA Agency) under Section 5 of the Canadian Environmental Assessment Act on April
29, 2010 (updated July 19, 2010).

The EA was referred to an independent Review Panel by the Federal Minister of the
Environment on October 7, 2010. On March 23, 2011 SCI entered into a Voluntary Agreement
(VA) with the Province of Ontario to have the Project subject to the Ontario Environmental
Assessment Act (OEA Act). This agreement was the instrument that permitted the provincial
government to issue a Harmonization Order (HO) under Section 18(2) of the Canada-Ontario
Agreement on Environmental Assessment Cooperation to establish a Joint Review Panel for the
Project between the Minister of the Environment, Canada and the Minister of the Environment,
Ontario.

The HO was issued on March 25, 2011. The Terms of Reference (ToR) for the Project
Environmental Impact Statement (EIS) and the agreement establishing the Joint Review Panel
(JRP) were issued on August 8, 2011.

The following provides an overview of the proposed development including its location,
surrounding land uses, the exploration history of the site and the primary conceptual features of
the mining and milling facilities. The information provided below, in the Environmental Impact
Statement Report and supporting technical studies is based on the conceptual mine design for
the Project. The conceptual design provides planning level information for the environmental
assessment process. Final detailed design will commence following EA approval in
concordance with the concepts presented herein.

1.1 Project Location
1.1  Project Location

The Project is located approximately 10 km north of the Town of Marathon, Ontario (Figure 1.1-
1). The town, with a population of 3,353 (2011 Census), is situated adjacent to the Trans-
Canada Highway 17 (Hwy 17) on the northeast shore of Lake Superior, about 300 km east and
400 km northwest (by highway) of Thunder Bay and Sault Ste. Marie, respectively.

The centre of the Project footprint sits at approximately 48° 47’ N latitude and 86° 19' W
longitude. The Project site is in an area characterized by relatively dense vegetation, comprised
largely of a birch and, to a lesser extent, spruce-dominated mixed wood forest. The terrain is
moderate to steep, with frequent bedrock outcrops and prominent east to west oriented valleys.

Ref. 11-1851
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The climate of this area is typical of northern areas within the Canadian Shield, with long winters
and short, warm summers.
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Figure 1.1-1: Location of the Proposed Marathon PGM-Cu Project Site near Marathon, Ontario
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1.2  Surrounding Land Uses

The Project site lies partially within the municipal boundaries of the Town of Marathon, as well
as partially within the unorganized townships of Pic, O’Neil and McCoy. The primary zoning
designation within the Project Site is ‘rural’.

In the immediate vicinity of the Project there are several authorized aggregate sites, including
SCI’s licensed aggregate site located to the northeast of Hwy 17 along the existing site access
road (Camp 19 Road).

The Marathon Municipal Airport (CYSP), which operates as a Registered Airport (Aerodrome
class) under the Canadian Aviation Regulations (CARs; Subsection 302), is adjacent to, and
south of the Project site. The airport occupies a land area of approximately 219 hectares and is
accessed from Hwy 17.

Several First Nations and Métis peoples claim the Project site as falling within their traditional
land use boundaries. Based on Aboriginal accounts, prior to the construction of the forestry
road, the land and water uses associated with (or close to) the site would have typically been
limited to the Pic River corridor, the Bamoos Lake-Hare Lake-Lake Superior corridor and the
Lake Superior shoreline and near-shore area, rather than the interior of the Project site.
Traditional land and water uses (or rights conferred by Treaty) that can be ascribed to the site
could include:

. Hunting;

. Trapping;

. Fishing; and,

. Plant harvesting for food, cultural and medicinal uses.

Primary industries supporting the Town of Marathon, as well as the region, have historically
been forestry, pulp and paper, mining and tourism. The Project site is located within the Big Pic
Forest Management Area. The Big Pic Forest includes Crown land east and north of Lake
Superior and is generally north, south and west of the community of Manitouwadge and
includes the communities of Marathon, Caramat and Hillsport.

Until July 2010 the forest was managed under the authority of a Sustainable Forest License
(SFL), which was held by Marathon Pulp Inc. This SFL was revoked, with the forest reverting to
the Crown as a Crown Forest. Until recently, Marathon Pulp Inc. (MPI) operated a kraft pulp mill
in Marathon on the shore of Peninsula Harbour. The mill announced its indefinite shut down
(effective at the end of February 2009) on February 11, 2009, and as a result there has been a
significant downturn in the local economy. A second mill operated in Terrace Bay was
temporarily closed in December 2011.

Ref. 11-1851
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The Hemlo Mining Camp is located 30 km to the southeast. There are currently two mines in
production at the Camp (David Bell Mine, Williams Mine), which are estimated to be in
operations until 2025.

1.3 Exploration History of the Site

Exploration for copper and nickel deposits on the Project site started in the 1920s and continued
until the 1940s with the discovery of titaniferous magnetite and disseminated chalcopyrite
occurrences. During the past four decades, the site has undergone several phases of
exploration and economic evaluation, including geophysical surveys, prospecting, trenching,
diamond drill programs, geological studies, resource estimates, metallurgical studies, mining
studies, and economic analyses. These studies have successively enhanced the knowledge
base of the deposit.

In 1963, Anaconda acquired the Marathon property and carried out systematic exploration work
including diamond drilling of 36,531 m in 173 drill holes. This culminated in the discovery of a
large copper-PGM deposit. Anaconda discontinued further work on the project in the early
1980s due to low metal prices at the time.

In 1985, Fleck purchased a 100% interest in the Marathon PGM-Cu Project with the objective of
improving the project economics by focusing on the platinum group element (PGE) values of the
deposit. The Fleck drilling totaled 3,615 m in 37 diamond drill holes. In 1986, H.A. Symons
carried out a feasibility study for Fleck based on a 9,000 tonnes per day conventional flotation
plant with marketing of copper concentrate and Kilborn Limited carried out a prefeasibility review
for Fleck that included preliminary results from the Lakefield pilot plant tests (Kilborn Limited,
1987). The feasibility study indicated a low internal rate of return which was confirmed by Teck
Corporation who concluded the project was uneconomic due to low metal prices at the time. On
June 10, 1998, Fleck changed its name to PolyMet Mining Corp.

In 2000, Geomaque acquired certain rights to the Marathon PGM-Cu Project through an option
agreement with Polymet. Geomaque and its consultants carried out a study of the economic
potential of the Marathon PGM-Cu Project. The study included a review of the geology and drill
hole database, interpretation of the mineralized zones, statistics and geostatistics, computerized
block model, resource estimation, open pit design and optimization, metallurgy, process design,
environmental aspects, capital and operating cost.

Marathon PGM Corp. acquired the Marathon PGM-Cu deposit from Polymet in December 2003.
Marathon PGM Corp. funded programs of advanced exploration and diamond drilling on a
continuous basis between June 2004 and 2009. Approximately 320 holes and 65,000 m were
drilled from 2007 to 2009 to define and expand the resource and for condemnation holes
outside of the pit area. A feasibility study was published in 2008 and updated in January 2010.

Ref. 11-1851
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Stillwater Mining Company (SWC) and Marathon PGM entered into an agreement on
September 7, 2010 pursuant to which SWC would acquire all of the outstanding shares of
Marathon PGM. The acquisition agreement received ministerial approval under the Investment
Canada Act on November 24, 2010 and the agreement closed on November 30, 2010. On
December 31, 2010 Stillwater Mining Company formed a Canadian corporation, Stillwater
Canada Inc. In March 2012, MC MINING LTD (MC) purchased 25% interest in Stillwater
Canada Inc. who is the proponent of the Marathon PGM-Cu Project.

1.4  Project Overview

The Project is based on the development of an open pit mining and milling operation. Existing
conditions on and around the site and the conceptual general layout of the components of the
mine site, the transmission line corridor and access road are provided in Figures 1.4-1 and 1.4-
2, respectively. One primary pit and a satellite pit complex to the south (currently envisaged to
be comprised of four satellite pits) are proposed to be mined. Ore will be processed (crushed,
ground, concentrated) at an on-site processing facility. Final concentrates containing copper
and platinum group metals will be transported off-site via road and/or rail to a smelter and
refinery for subsequent metal extraction and separation. The total mineral reserve (proven and
probable) is estimated to be approximately 91.5 million tonnes. It is possible that an iron
concentrate may also be produced, depending upon the results of further metallurgical testing
and market conditions at that time.

During the operations phase of the Project, ore will be fed to the mill at an average rate of
approximately 22,000 tonnes per day. The operating life of the mine is estimated to be
approximately 11.5 years. The construction workforce will average approximately 400 people
and will be required for between 18 and 24 months. During operations the work force will
comprise an estimated 365 workers. The mine workforce will reside in local and surrounding
communities, as well as in an Accommodations Complex that will be constructed in the Town of
Marathon.

Approximately 288 million tonnes of mine rock’ will be excavated. It is estimated that between
eighty five to ninety percent of this material is non-acid generating (NAG) and will be
permanently stored in a purposefully built Mine Rock Storage Area (MRSA) located east of the
primary pit. The NAG or so-called Type 1 mine rock will also be used in the construction of
access roads, dams and other site infrastructure as needed. Drainage from the MRSA will be
collected, stored, treated and discharged as necessary to the Pic River. During mine operations,
about 20 million tonnes of mine rock could have the potential to generate acid if left exposed for
extended periods of time. This mine rock is referred to as Type 2 mine rock or potentially acid
generating (PAG). The Type 2 mine rock will be managed on surface during mine operations in

' Mine rock is rock that has been excavated from active mining areas but does not have sufficient ore grades to
process for mineral extraction.
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temporary stock piles with drainage directed into the open pits. This material will be relocated to
the bottom of the primary and satellite pits and covered with water to prevent potential acid
generation and covered with Type 1 materials.

Process solids? will be managed in the Process Solids Management Facility (PSMF), as well as
in the satellite pit complex. The PSMF will be designed to hold approximately 61 million m? of
material, and its creation will require the construction of dams. Two streams of process solids
will be generated. An estimated 85 to 90% of the total amount of process solids produced will
be non-acid generating, or so-called Type 1 process solids. The remaining ten to fifteen percent
of the process solids could be potentially acid generating and is referred to as Type 2 process
solids. The Type 2 process solids will be stored below the water table in the PSMF or below
water in the pits to mitigate potential acid generation and covered with Type 1 materials. Water
collected within the PSMF, as well as water collected around the mine site other than from the
MRSA will be managed in the PSMF for eventual reclamation in the milling process. Excess
water not needed in the mill will be discharged, following treatment as is necessary, to Hare
Lake.

Access to the Project site is currently provided by the Camp 19 Road, opposite Peninsula Road
at Hwy 17. The existing road runs east towards the Pic River before turning north along the
river to the Project site (approximately 8 km). The existing road will be upgraded and utilized
from its junction with Hwy 17 for approximately 2.0 km. At this point a new road running north
will be constructed to the future plant site. The primary rationale for developing the new road is
to move traffic away from the Pic River. The new section of road will link two sections of forest
access roads located on the site.

Power to the Project site will be provided via a new 115 kV transmission line that will be
constructed from a junction point on the Terrace Bay-Manitouwadge transmission line (M2W
Line) located to the northwest of the primary pit. The new transmission line will run
approximately 4.1 km to a substation at the mill site. The width of the transmission corridor will
be approximately 30 m.

Disturbed areas of the Project footprint will be reclaimed in a progressive manner during all
Project phases. Natural drainage patterns will be restored as much as possible. The ultimate
goal of mine decommissioning will be to reclaim land within the Project footprint to permit future
use by resident biota and as determined through consultation with the public, Aboriginal peoples
and government. A certified Closure Plan for the Project will be prepared as required by Ontario
Regulation (O.Reg.) 240/00 as amended by O.Reg.194/06 “Mine Development and Closure
under Part VII of the Mining Act” and “Mine Rehabilitation Code of Ontario”.

2 Process solids are solids generated during the ore milling process following extraction of the ore (minerals) from the
host material.
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Maps showing the existing features and topography of the site, as well as the proposed
conceptual development of the site are provided in Figure 1.4-1 and 1.4-2 below.
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Figure 1.4-2: Marathon PGM-Cu Project General Site Layout
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1.5

Scope of Work

The primary objectives of the characterization of baseline soil conditions at the Marathon PGM-
Cu Project site were:

1.

w

1.6

to provide a general understanding of terrain, surficial soils and overburden
characteristics within the project footprint. To this end the report draws on information
gathered from a number of sources including: borehole and test pit records from
geotechnical investigations by Golder Associates (Golder, 2008) and AMEC (AMEC,
2010); drilling logs from exploration activities at the site and borrow pit investigations
(pers. comm., Dave Good, SCI, 2010, 2011); borehole logs from groundwater well
installation records from True Grit Consulting Ltd, (pers. comm., Cliff Long, TGCL, 2010,
2011); and borehole logs from geotechnical investigation from Knight Piésold (pers.
comm., Craig Hall, Knight Piésold, 2011); and test pit and soil chemistry data collected
by EcoMetrix Incorporated in 2009 and 2011.

to characterize baseline surficial soil chemistry at air quality sampling locations that may
be used in the future to monitor fugitive air emissions from the site.

to characterize overburden volume in areas where overburden will be removed.

to describe the acid generation and metal leaching potential of overburden materials that
will be excavated and subsequently stored to accommodate the construction of Project-
related infrastructure on site. To this end, this report draws on information collected
during geotechnical investigations on site in 2011, specifically in areas where
overburden stripping was likely to occur (e.g., open pits, mill site, PSMF dam locations).

Report Format

Following the introductory section the remainder of the report is organized as follows:

e Section 2 provides a description sample collection and analysis procedures;

e Section 3 provides the results and discussion of the survey;

e Section 4 outlines the primary conclusions of the study; and

e Section 5 provides references that were consulted in the preparation of this
report.

Appendix material provided includes a compilation of soil characterization tables, a summary of
the shake flask test set-up, EcoMetrix test pit logs and certificate of analyses and official
laboratory reports, and a summary of borehole and test pit records from Golder, AMEC, Knight
Piésold and EcoMetrix.
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2.0 SAMPLE COLLECTION AND ANALYSIS

2.1  Sample Collection

In the 2009, EcoMetrix collected soils from seven locations across the Project site (herein
referred to as “Soil 17, “Soil 2", etc ...). Samples comprised the top 5 cm of the soil horizon and
were composites of five augured boreholes at each of the seven sampling sites.

In 2011, EcoMetrix collected top soil and overburden material at locations across the proposed
Project site including, the MRSA, the primary open pit, the satellite pits and the mill site.
Samples were collected by digging 0.5 m x 0.5 m test pits with a handheld shovel. Samples
were separated according to any visible horizon separation. Samples were labeled according to
their associated Project site location. Test pit logs were recorded for each site and the
overburden materials were described in accordance to The Canadian System of Soil
Classification (Agriculture and Agri-food Canada, 1998).

Soil samples were also collected in 2001 by Knight Piésold and True Grit Consulting Limited
(TGCL). Knight Piésold collected samples at a number of geotechnical borehole locations
around the perimeter of the proposed PSMF. These samples, which were collected from a
hollow stem auger, comprised aliquots of soil from the top of the overburden layer and from the
overburden-bedrock interface. TGCL collected surficial samples at sites from which baseline air
quality data were also collected. These samples comprised about 1 kg aliquots of material
collected from the top 5 cm of the soil horizon with a small shovel. Loose surface material and
plants were removed prior to sample collection.

Refer to Figure 2.1-1 for all soil sampling locations.
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2.2  Sample Analysis

The 2009 composited soil samples were sent for to ALS Laboratory Group in Thunder Bay,
Ontario for metal analyses.

The 2011 overburden samples were prepared for analysis as follows: the top soil layer was
separated and the remaining sample horizons were composited and referred to as the
overburden sample. Select sub-samples of solids were submitted to SGS in Lakefield, ON for
solids characterization and metals analyses.

Top soil sub-samples of selected sample sites were subjected to short-term leach (Shake Flask)
tests using distilled water. The shake flask test configuration is presented in Appendix B. The
leach tests used a 3:1 water:solids ratio (approximately 300 mL of water to 100 g of material).
The samples were constantly agitated for approximately 24 hours prior to extraction of leachate
samples. After agitation, leachate samples were filtered (0.45 ym) and acidified (HNO3) prior to
submission for analysis to ALS Environmental in Mississauga, ON. The liquid fractions from the
leach tests were analysed for metals and other parameters, such as pH and acidity, to evaluate
the key indicators of acid rock drainage (ARD). The leach test methods followed the guidelines
in Price (1997) as required by the Ontario Mining Act.

2.3  Quality Assurance/Quality Control

A critical requirement of any sampling program is the maintenance of sample integrity from the
time of collection to the arrival of the samples at the location where further sample processing is
required (i.e. analytical laboratory). To ensure the integrity of the samples upon collection, the
field technicians cleaned sampling equipment prior to excavating each test pit, and used clean
gloves and sample bags to collect and store the samples. Each sample was given a unique
identification label and test pit logs were recorded for each site to characterize the nature of the
samples collected. Samples were stored at appropriate temperatures prior to processing in the
laboratory and shipment for analysis. Chain-of-custody forms were completed to document the
shipment and handling of all samples.

Analysis of blank, duplicate and reference material standards were performed during laboratory
analysis by SGS and ALS Environmental to ensure quality assurance/quality control (QA/QC).
Laboratory Certificates of Analysis provide details of the laboratories QA/QC checks and
confirm that all data has acceptable accuracy and precision (see Appendix D).
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3.0 RESULTS AND DISCUSSION
3.1 General Site Geography

The Project site is characterized by moderate to steep hilly terrain and is marked by a relatively
high frequency of streams, ponds and small lakes. Vegetation in the area is dense and consists
of northern hardwood and conifer trees, as well as muskeg areas (bogs), which is common to
boreal forest regions.

The general elevation around the proposed mine site (or mine infrastructure) is slightly higher
than the overall regional topography. Ground surface elevations in the area range from about
200 m to over 400 m above asl. A central ridge comprising an area of relatively high elevation
transects the Project site along the north-south axis, which generally runs to the west of the
proposed primary pit. This ridge is the primary watershed divide and water to the east of the
divide drains to the Pic River, whereas water to the west of the divide drains to Lake Superior.
Differences in relief between this area and the Pic River flood plain to the east are the most
severe seen on the site, with differences in elevation of 150 m or more seen over a distance of
1.5 to 2 km. Overall there is a gradual decrease in elevation on the Project site from north to
south, and to a lesser extent from east to west.

On a regional scale the overburden is derived from till veneer and to a lesser extent fine- and
coarse-grained glaciolucustrine material (Fulton, 1995). In the vicinity of the Town of Marathon,
and on the Project site in particular, it appears as though coarse-grained glaciolucustrine
material is the most prominent host material.

In terms of soil, on a regional level podzols are the dominant soil type (Baldwin et al., 2000).
Podzols extend in a wide band from north and east of Lake Superior to the Ontario-Quebec
border and from the claybelt to the southern limit of the Canadian Shield. This soil type typically
develops under forest stands on coarse-textured, stony, glacial tills and outwash and on
glaciofluvial sand overlying acidic parent material. In Ontario, podzols are of the humo-ferric
variety, which are commonly associated with exposed bedrock (Baldwin et al., 2000).

Sands and sandy silts and clays are the dominant feature within the Pic River flood plain.
Deposits of tens of metres thickness can be found along the banks of the river in the vicinity of
the Project site.

The Geologic Survey of Canada identifies the Project area as being within a region of relatively
low seismicity (Figure 3.1-1) (NRCAN, 2011).
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Figure 3.1-1: Seismic Hazard Map of Canada (NRCAN, 2011)
3.2 Overburden and Soils Physical Characterization

In the 2009 and 2011 sampling programs, top soils and overburden were sampled from
locations across the Project site including the proposed sites for the main and satellite pits, the
MRSA and the mill facilities site. Geotechnical investigations were conducted at the PSMF by
Knight Piésold (pers. comm., Craig Hall, Knight Piésold, 2011). Soils were also sampled by
TGCL at five locations that also served as air quality monitoring locations to establish baseline
conditions of key constituents. These locations are referred to herein as: Hare Lake (HL), Pic
River (PR), May’s Gifts (MG), Airport (AP), and Field Office (FO).

The soil and OB characterization presented below is based on the information generated from
the investigations referred to above, as well as geotechnical investigations completed by Golder
Associates between March 2007 and April 2008 (Golder, 2008), AMEC in 2010 (AMEC, 2010)
and MPGM between 2001 and 2009 (pers. comm., Cliff Long, TGCL, 2010, 2011; pers. comm.,
Dave Good, MPGM, 2010). A summary of the test pit and borehole records is provided in
Appendix E.
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Mine Rock Storage Area

The overburden thickness was variable and ranged from approximately 0.5 to 4.2 m. The
overburden top soils were dark brown to black and rich in organic matter with an average
thickness of 7.6 cm. The horizons below the top soil were typically a mix of fine to coarse sand
and silt with gravel and boulder fractions. The subsequent layers were rich in silt and clay with
some traces of sand. At some sites clay laminations about 1 cm thick were found in the
overburden soils.

With the exception of RP-1, ground water seepage was not evident as the majority of the pits
remained dry after completion. Seepage was observed at 0.68 m at site RP-1.

Primary Open Pit

The overburden cover was generally thin in the primary open pit area with cover as shallow as
6.0 cm. There are many areas of exposed bedrock outcrop in this area. The average
overburden thickness indicated by drill hole investigations was 2.59 m, and in a few cases
overburden cover was over 6.0 m in depth.

Overburden top soils in the main pit are dark brown to black and rich in organic matter including
root material with an average thickness of 7.98 cm. The overburden material was typically
composed of sand and silt and in some instances gravel. Below the surface horizon, overburden
soils were classified as clayey silts and sandy silts and the occurrence of coarse grained sand,
gravel and cobbles increased with depth. Ground water seepage was not evident as test pit
sites remained dry after completion.

Satellite Pits

Overburden thickness is variable at the satellite pit sites and ranges from approximately 0.25 m
to 4.0 m. Outcrops of exposed bedrock are found in these areas. The satellite pit sample site
top soils provided the thinnest cover compared to the other sample sites with an average
thickness of 6.86 cm. Top soils were dark brown to black and rich in organic matter and
contains rootlets. Underlying soil horizons were light grey to brown in colour and were
composed of a mixture of sand, silt and clay and gravel sized fractions. The majority of the test
pits sampled in the satellite pit sites remained dry after completion. Seepage was noted at site
TPO07-14 and was associated with a peat rich layer.

Mill Site

The overburden thickness at the mill site typically ranged from 0.03 m to 0.61 m. On average
top soil layers were thickest at the mill site, with an average thickness of 9.91 cm, and were rich
in organic material, such as roots and leaf litter. Underlying soil horizons were composed of
variable mixtures of silt, sand and clay (clayey-silt and silty-sand horizons were typical).
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Seepage was evident in the organic rich top soil layers at sites BH08-3, BH08-9, BH08-11 and
TPO08-13.

Process Solids Management Facility

The overburden thickness at the PSMF site was generally shallow, with a typical overburden
cover of 0.3 m. The overburden cover was thicker at the southernmost end of the PSMF site,
where overburden thickness was greater than 11 m. The shallow overburden soils sampled at
the process management facility location were reddish-brown to light brown to grey in colour
and were predominately sandy with some traces of silt, clay and gravels. Groundwater seepage
was encountered at KP11-09 and KP11-38 at a depth of 1.5 and 1.6 m.

Pic River Flood Plain

The Pic River area was comprised of thick (as much as > 20 m in some places) deposits of
sand, silt, and clay with a moist, black topsoil cover ranging from 20 to 30 cm thick. Test pits in
the Pic River area both indicated overburden thickness greater than 4.55 m (auger depth
terminated at 4.55 m), consistent with visual inspection of the area’s overburden cover.
Historically this material is derived from river bedload that has been deposited in the floodplain
during times of high water.

The overburden stratigraphy generally consisted of clayey silt with trace sand to sand with trace
silt for about 1.25 to 2 m below the topsoil cover. Below this depth the material gradually
transitioned into a more clay rich silt with trace interlayered sands. Test pits in the Pic River
flood plain had variable instances of ground water seepage. Grain size distribution was
dominantly medium to fine sands with smaller proportions of silt, clay, coarse sands, and gravel.

Proposed Access Road

The overburden thickness at test pit sites along the corridor for the proposed access road were
as shallow as 0.1 m and reached a depth greater than 4 m. Bedrock was not encountered at
most test pits sites sampled. Overburden cover was over 13 m at one borehole site. Top soill
was 0.21 m thick on average and contained moist, black organic silt or peat material containing
rootlets. The overburden soils were generally made up of horizons that had a variable
composition and distribution of sand, silt, and clay. The soil horizons beneath the topsoil layer
tended to follow a trend of increased silt to sand ratios from south to north along the proposed
access road, with increasing clay content with depth along the same trajectory. The occurrence
of gravels tended to be in the more sandy horizons, and the gravels became less abundant
traveling north along the proposed access road. The soils along the proposed access road, just
south of the intersection with the existing access road, tended to have higher silt and clay
contents then the soil horizons to the south. With the exception of a single test pit (TP08-2),
groundwater seepage was indicated at depths ranging from 1.5 m to 2.6 m; however,
groundwater was only indicated in small percentage of the sites, whereas the rest remained dry
after the completed excavation.
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Air Quality Monitoring Stations

Soil sampled at Hare Lake (HL) was dark brown to black was rich in organic matter. The soils
at other sites were predominately sandy soils. The Airport site had sandy soils with traces of
gravel.

3.3  Overburden and Top Soils Metal Content

The results for selected soil constituents are presented in Tables 3.3-1 and 3.3-2. Refer to
Appendix Table A3 for metal analyses results for all constituents. Constituent concentrations
were screened against average crustal abundance concentrations according to Faure (1998)
and the Ontario Ministry of the Environment (OMOE, 2011) full depth background site condition
standards, which are based on typical background concentrations found in non-contaminated
Ontario soils.

Mine Rock Storage Area

Overburden samples collected from the MRSA were elevated with respect to average crustal
abundance concentrations for antimony, arsenic, cadmium, lead, molybdenum and selenium.
With the exception of antimony, most samples did not exceed or only slightly exceeded the
OMOE background standards. Antimony levels in the top soil at four of the six sampling sites
were found to be elevated above the standards and were highest at site RP-1 (150 mg/kg). With
the exception of site RP-1, which exhibited elevated antimony concentrations in the top sail,
metal contents in the top soil and overburden material in the MRSA met the screening
conditions according to the OMOE background site conditions, or were only marginally elevated
above criteria levels. This implies that overburden material in the MRSA, if excavated, could be
considered for use as reclamation material.

Primary Open Pit

Most samples exceeded average crustal abundance concentrations for the selected
constituents, but only cobalt, mercury, molybdenum and selenium were found to exceed the
OMOE background standards. Top soil and overburden material at five of the seven sites were
elevated with respect to the standards for cobalt (20 mg/kg). Cobalt concentrations ranged from
26 mg/kg to 520 mg/kg and the highest concentrations of cobalt were found in the top soil at site
MP-6. Mercury, molybdenum and selenium levels only marginally exceeded the standards at a
few sites.

Although top soil at site MP-6 was highly elevated in cobalt, top soil and overburden material in
the main pit generally met the OMOE site condition standards or was only slightly elevated
above screening criteria for the majority of the metals tested, therefore this material could be
considered for use as reclamation material.
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Satellite Pits

Top soil and overburden material generally exceeded average crustal abundance
concentrations for the selected constituents, but only a few samples exceeded the background
standards for cadmium, cobalt, copper, molybdenum and zinc. In most cases the constituents
were only marginally elevated with respect to the OMOE background levels, with the exception
of soils from site “Soil 2”. Site “Soil 2” is found in the Satellite 1 pit area and cadmium, cobalt
and copper concentrations were 9.94, 78 and 406 mg/kg, respectively. Molybdenum and zinc
concentrations were 13.6 and 15,400 mg/kg at this site. Copper concentrations were also
elevated at site “SAT 1-3” (150 mg/kg) with respect to the OMOE standards.

The occurrence of highly elevated metals found at site “Soil 2” and in the top soil of “SAT 1-3”
appear to be isolated instances (and may represent data anomalies), as overburden material
from both satellite pits were general only marginally elevated above background site standards.

Mill Site

Overburden soils were found to be elevated in antimony, arsenic, cadmium, lead, molybdenum,
and selenium with respect to average crustal abundance concentrations. Molybdenum and
selenium concentrations were found to slightly exceed the OMOE background standards.

Overburden material from the mill site would make suitable reclamation material as the
selenium and molybdenum concentrations were only marginally elevated above screening
criteria.

Process Solids Management Facility

All constituent concentrations were either below or only marginally above crustal abundance
concentrations. Only molybdenum and selenium concentrations were found to exceed OMOE
background site standards and were only marginally elevated at a few sites. Overburden
material from the PSMF site would be suitable for use as reclamation material.

Pic River Flood Plain

Arsenic, cadmium, lead, selenium, silver and thallium exceeded average crustal abundance
levels at both sampling locations in the Pic River flood plain. No constituent exceeded the full
depth background site condition standards provided by the OMOE.

Air Quality Monitoring Stations

Soil samples collected from the off-site air quality monitoring stations were elevated in arsenic,
cadmium, lead, molybdenum and zinc content with respect to average crustal abundance
concentrations. Only molybdenum was found to exceed the OMOE standards at the “AP” and
“HL” sites. Characterizing the metal content in soils at the air quality monitoring sites was
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appropriate for establishing baseline soil conditions of off-site locations for use in possible future
fugitive air emission studies. This data can be used during later phases of mine life to monitor
fugitive dust emissions.

Other Sites

Sampling sites “Soil 3” and “Soil 5” are not associated with any specific mine-related facility and
represent general overburden conditions within the Project area (see Figure 2.1-1). “Soil 3” is
located near the north eastern end of the PSMF and “Soil 5” is located east of the southeast
corner of the PSMF and east of the proposed access road. At both sites, constituent
concentrations were generally below average crustal abundance concentrations and no
constituents were found to exceed OMOE standards.
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Table 3.3-1: Metal constituent summary for Project site locations

Table 3.3-1: Metal Constituent Summary for Project Site Locations

Antimony | Arsenic Cadmium Cobalt Copper Lead Mercury Melybdenum | Selenium | Sulphur | Zine
PARAMETER (8b) (As) (Cd) (Co) (Cu) (Pb) Ha) (Mo) (Se) ($) Zn)
Units malkg maglkg maglkg mgikg mg/kg malkg mglkg mo/kg malkg mgfkg mglkg
Average Crustal Abundance’ 02 1 0.1 29 75 8 4 1 005 - a0
OMOE Soil Quality Guidelines? 1.3 18 12 20 92 120 027 2 15 - 290
Mine Rock Storage Area
RP -1 TS 150 13 0.53 23 11 66 0.3 27 6.2 1400 34
OB <0.8 <05 0.08 71 19 55 <0.1 09 0.8 180 43
RP-2 TS 75 55 0.42 11 T4 a1 0.2 12 1.7 560 44
OB <0.8 2.4 0.13 2.6 17 8.7 0.2 1.7 1.8 810 23
RP-3 TS 12 32 0.58 34 10 51 0.2 16 1.2 870 53
[o]=] <0.8 2.2 0.08 15 23 12 < 0.1 0.4 < 0.7 130 56
RP -4 TS 1.1 36 0.48 96 15 36 0.1 06 0.7 710 120
OB <0.8 1.9 0.18 8.7 17 74 <01 0.2 <07 1600 43
RP 5 TS 18 31 11 27 13 85 0.2 15 11 890 50
[o]=] <0.8 2.3 0.17 12 19 10 <0.1 0.3 <07 800 55
Soil 1 <1.0 3 <0.5 4.3 10.5 12.7 0.052 < 1.0 1.1 229 56,1
Primary Open Pit
[MP-1 TS 1 37 047 43 16 50 0.1 17 < 0.7 750 120
[o]=] <0.8 <0.5 0.16 67 30 59 < 0.1 1.8 < 0.7 210 130
MP-2 TS 1 13 0.88 43 36 43 0.2 09 13 1200 36
OB <0.8 0.7 0.1 4.4 31 14 <0.1 2.7 <07 120 16
MP -3 TS <0.8 1.9 0.63 28 10 51 03 09 13 1300 38
OB <0.8 0.7 0.1 28 18 6.9 <01 0.9 <07 210 33
MP 4 TS <0.8 0.5 0.87 38 78 15 <01 08 <07 650 130
0B <0.8 1.1 0.14 3.1 32 7.5 <01 34 1 400 19
MP & TS <0.8 10 0.87 520 49 46 01 37 23 1600 67
OB <0.8 <0.5 0.12 120 63 3.8 < 0.1 1.4 0.8 270 55
MP-7 TS <0.8 2 0.44 28 36 36 01 33 <07 690 180
0B <0.8 0.8 0.16 50 77 8.7 <01 4 <07 720 210
MP & TS <0.8 27 05 45 12 40 0.2 13 0.9 870 41
OB <0.8 0.9 0.05 73 13 59 =0.1 0.5 <07 72 24
[Sateliite Fits
SAT 12 TS <0.8 1 0.78 1 36 53 0.2 10 1.2 1100 46
OB <0.8 1 0.15 8.7 15 10 <01 0.6 <07 120 36
SAT 13 TS <0.8 35 22 10 150 39 0.1 1.0 1.2 960 130
[o]=] <0.8 2 0.12 12 31 10 <0.1 0.2 <07 360 55
SAT 241 TS <0.8 <05 0.21 28 20 27 <01 06 <07 670 50
OB 0.8 0.5 0.21 28 20 2.7 0.1 0.6 0.7 210 50
SAT 23 TS <0.8 36 09 43 40 43 0.2 1.9 1.3 1100 47
OB <0.8 <05 0.08 17 24 4.1 <01 8.6 <07 120 26
SAT 26 TS 09 4.9 0.64 19 14 72 <01 23 <07 530 120
[o]=] <0.8 < 0.5 0.14 27 27 3.1 < 0.1 1.4 <07 210 59
Seil 2 <1.0 6.2 9.94 78.2 406 36.3 0.075 13.6 1.6 5350 15400
Wi Site
FS-1 TS 1 32 0.74 33 20 24 0.2 1.7 2 1200 24
OB <0.8 1.4 0.12 4.3 10 9.4 <0.1 43 <07 200 20
FS-2 TS 11 18 0.48 0.93 86 49 02 11 16 1300 30
OB <0.8 3.7 0.14 35 26 6.5 < 0.1 3.2 0.9 640 16
FS-3 TS <0.8 23 0.18 6.8 M 40 <01 15 <07 530 27
0B <0.8 <05 0.14 21 43 35 <01 26 <07 380 38
FS4 TS 1.2 28 0.28 09 56 36 0.2 21 11 510 24
0B <0.8 0.8 0.14 22 7.1 6.7 0.1 2 1.4 340 11
FS& TS <0.8 23 11 41 18 82 0.2 15 1.3 980 50
OB <0.8 <0.5 0.07 18 8.4 6.3 < 0.1 39 <07 100 9.4
Soil 4 <1.0 2.6 <0.5 4.7 9.1 53 0.083 <1.0 1.1 300 52.3
Process Solids Management Facility
KP11-05 (0-0.3) <0.8 0.8 0.08 33 6 33 0.2 05 1 NA 12
KP11-05 (8.8-9.4) <0.8 <0.5 0.04 3 8.5 2 < 0.1 0.2 0.8 MNA 8.8
KP11-09 (00.3) <0.8 1.2 0.17 6.6 12 36 < 0.1 0.7 1 T2 26
KP11-10 (0-0.3) <0.8 28 0.18 1.7 85 13 0.2 24 1.1 NA 20
KP11-12 (00.3) <0.8 25 0.07 34 66 63 <01 14 0.g A 14
KP11-13 (00.3) <0.8 22 0.2 13 4.3 7.6 < 0.1 1.9 1.7 MNA 15
KP11-14 (0-0.3) <0.8 14 0.11 35 6.9 54 <0.1 1.2 18 NA 21
KP11-15 (00.3) <0.8 1.7 0.08 24 6 5.9 <01 11 0.8 NA 19
KP11-38 (00.3) <0.8 0.7 0.14 9.7 25 3 < 0.1 0.7 < 0.7 A 47
Wmain
Soil 6 [T <10 | 21 | <05 | 45 | 1 [ 65 [ <005 | <70 [ <10 320 | 444
Soil 7 [ <70 [ 18 | <05 | 111 | 243 | 915 | <005 | <10 [ <10 761 | 57.0
Other Sites
Soil 3 " <10 | 49 | <056 | 46 | 78 | 50 | <005 | 1.0 [ <10 305 ] 270
Soil 5 " <10 | 13 | <05 | 45 | 109 | 59 | <005 | 10 <10 203 | 398
Notes:
1. From Faure, Gunter. 1998, Principles and Applications of Geochemistry. Prentice Hall. New Jersey. Table A 10 pg.512
2 OMOE, 2011, Soil, Groundwater and Sediment Standards for Use Under Part XV 1 of the Environmental Protection Act
3. TS refers to Top sail, OB refers to Overburden
4 Bolded cells indicate exceedance for average crustal abundances; highlighted cells indicate exceedances for the OMOE Soil Quality Guidelines
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Table 3.3-2: Metal constituent summary for air quality stations

Table 3.3-2: Metal Constituent Summary for Air Quality Stations

EnGmony | Arsemc | Cadmium | Goball | Copper | Lead | Manganese | WMercury | Molybdenum | Selemum | Sulphur | Oramum | 2inc
PARAMETER (Sh) (As) (cd) (Co) (Cu) (Pb) (Min) (Hg) (Mo) (Se) (8) w (Zn)
Units mgkg mgkg mokg mgkg | mokg | mghkg mo/kg mgfkg mg/kg mgfkg mo/kg | mghkg | mgkg
Average Crustal Abundance’ 0.2 1 0.1 29 15 8 1400 4 1 0.05 MA o.m 80
OMOE Soil Quality Guidelines” 1.3 18 1.2 20 a2 120 - 0.27 2 15 MNA 25 280
AP <08 71 008 B 2 %] 350 <01 k] <0.7 T80 .46 ]
FO <08 12 0.07 B.7 10 a7 270 =01 0.6 <07 250 0.46 24
PR <0.8 08 0.06 45 9.6 37 290 =01 1.5 =07 1400 0.5 21
MG <08 08 o007 5.7 6.3 26 220 =01 05 =07 130 0.37 22
HL < 0.8 26 0.81 5.7 11 22 300 =01 38 0.9 1600 0.85 a0

Motes:

1. From Faure, Gunter. 1998. Principles and Applications of Geochemistry. Prentice Hall. New Jersey. Table A. 10 pg.513

2. OMOE, 2011. Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act

3. Belded cells indicate exceedance for average crustal abundances: highlighted cells indicate exceedances for the OMOE Soil Quality Guidelines

3.4 Overburden Excavation Volume Estimate

A preliminary estimate of the quantity of overburden material that could be available for use in
Project-related infrastructure (e.g., roads, dams, fill), or during the reclamation phase of the
Project, was made at each of the following four development zones: the primary open pit,
satellite pits, the mill site and the PSMF. This estimation of available overburden volume should
not be used to quantify available construction inventories and a more accurate estimate would
need to be developed during detailed design and engineering.

For the purposes of overburden estimate the surface areas of the primary open pit, satellite pits,
and the mill site were estimated from the site layout map (see Figure 1.4-2). The estimated
surface areas are shown in Table 3.4-1 for each of the mine components. Overburden
thickness in each of the areas was extrapolated from the results of a compilation of site-wide
overburden thickness information (see Figure 3.4-1). Additionally, an estimate of overburden
excavation volume at the PSMF site was provided by Knight Piésold (1,428,100 m®) (pers.
comm., Craig Hall, Knight Piésold, 2011).

Table 3.4-2 presents the estimated volume of overburden to be excavated at each zone if each
zone were fully excavated across its entire depth. Acknowledging the aforementioned
assumptions it is estimated that approximately 3,710,000 m® of overburden would be available
to be used in the development of Project infrastructure and for reclamation purposes. Of this
volume, 39% would be obtainable from the PSMF, 35% from the primary open pit, 19% from the
satellite pits, and the remaining 8% from the mill site.

Table 3.4-1: Surface Area for overburden excavation zones

Zonhe Approximate Surface Area (m“)
Main Pit 800,000
Satellite Pits 420,000
Facilities Site 170,000
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35 Solids Characterization

A summary of the results of the solids characterization of the 2011 samples are presented in
Tables 3.5-1 to 3.5-4. Refer to Appendix A1 and A2 for full results. Soils and overburden
materials sampled on the Project site and at the air quality stations were characterized for pH,
carbonate, total organic carbon, sulphide and sulphate content.

Mine Rock Storage Area

The pH of MRSA top soils and overburden materials were variable and ranged from 4.22 to 5.22
in the top soils and from 3.83 to 4.67 in the overburden material. These values are typical of
podzolic soils in northern Ontario.

The total organic carbon content in the top soil was relatively high as concentrations ranged
from 10.3% to 37.0%. Top soils sampled at the MRSA were visibly rich in organic matter, as the
soils were a rich dark brown to black and contained root material. Carbonate levels were
comparatively low, and total organic carbon was found to account for the majority of the total
carbon content in the soils (refer to Figure 3.5-1).

Overburden material was comparatively rich in organic carbon and low in carbonate. Total
organic carbon contents in the overburden ranged from 13.4% to 34.1%, with the highest levels
occurring at sites “RP-2" and “RP-3” (30.1% and 34.1%). It is characteristic for accumulation of
organic material in the horizon below the top organic layer of podzolic soils, which could explain
the high contents of the organic carbon in the overburden sample. Generally soils rich in organic
matter are naturally more productive and would suitable as reclamation material.

Total sulphur content in the top soils ranged from 0.01% to 0.069%, and ranged from 0.056% to
0.169% in overburden material. Sulphide contents were either at detection limits or marginally
above detection limits in both the top soils and overburden materials. With this in mind, sulphide
oxidation and resulting acid generating conditions would not be expected of these materials.
Sulphate accounts for the majority of the sulphur content in the soils (refer to Figure 3.5-2). The
source of the sulphate content in the soils could be attributed to the presence of sulphate rich
minerals, most likely barite.

Primary Open Pit

Top soil pH values were variable and ranged from 3.95 to 5.08; overburden pH values ranged
from 5.60 to 6.09.

Total organic carbon was greater in the top soil compared to the overburden material. Top soil
total organic carbon contents ranged from 14.2% to 33.4% and the total organic carbon content
in the overburden material ranged from 0.995% to 7.50%. Carbonate content was considered to
be low (< 0.02%) in the top soils and overburden materials. Soils rich in organic material would
be useful as reclamation material.

Ref. 11-1851
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The total sulphur content in the top soils ranged from the detection limit (0.01%) to 0.101%, and
ranged from 0.116% to 0.173% in the overburden material. Sulphate was found to account for
the majority of the total sulphur content in the soils and overburden material (refer to Figure 3.5-
2). The potential for acid generation from sulphide oxidation is very low in these materials. The
sulphate content in the soil would most likely be accounted for by the presence of the sulphate
rich mineral barite.

Satellite Pits

Top soil pH values ranged from 5.31 to 6.08, and overburden material pH values ranged from
3.83 to 5.98.

Total organic carbon was variable in the top soil samples and ranged from 8.0% to 19.3%. The
total organic carbon content of the overburden material was higher than levels found in the top
soil with concentrations ranging from 2.83% to 33.2%. Carbonate content in the top soil and
overburden was considered to be low, as total organic carbon content accounted for the
majority of the total carbon content (refer to Figure 3.5-1).

Average total sulphur contents in the top soil and overburden material samples were 0.042%
and 0.151%, respectively. Sulphate levels were found to account for the majority of the total
sulphur (refer to Figure 3.5-2). There are insufficient levels of sulphide in the soils to cause
concern of acid generation due to the oxidation of sulphide minerals.

Mill Site

Mill site top soils were slightly acidic as pH values ranged from 3.80 to 5.56. Overburden
material pH values were variable and ranged from 5.39 to 8.06. The more alkaline pH values
observed in the overburden at some of the sites can be attributed to the carbonate content in
the overburden materials. Carbonate contents at sites “FS-2”, “FS-3” and “FS-4” were 16.1%,
6.48% and 2.19%, respectively.

Total organic carbon in the mill site top soils was high and ranged from 13.7% to 25.3%. The
carbonate content of the top soils was low (<0.2%). Total organic carbon contents were
comparatively low in the overburden material as concentrations ranged from 0.581% to 1.99%.
As indicated above, carbonate concentrations were relatively high in overburden at three of the
five mill area sites. These high carbonate contents may be explained by erratic mineral deposits
from glacial outwash, as the soils were developed on glacial tills.

Total sulphur contents in the top soils were low and generally below detection limits (<0.01%).
Average sulphur content in the overburden material was 0.11%, with sulphate accounting for
much of the total sulphur content. Soils and overburden at the mill site have little potential for
acid generation due to these low total sulphur and sulphide contents.
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Process Solids Management Facility

The pH of the overburden material sampled at the PSMF site was variable with values ranging
from 4.61 to 6.42. Material sampled at a depth of 8.8 - 9.4 m (“KP11-05") were more alkaline
with a pH of 8.28, which corresponded to higher carbonate levels in the sample.

Total organic carbon contents in the overburden soils sampled were variable and ranged from
0.01% to 7.64%. Carbonate concentrations were low with the exception of the overburden
material sampled at a depth of 8.8 - 9.4 m at “KP11-05".

Total sulphur and sulphide contents were found to be below detection limits (<0.01%) for the
majority of the sites, and therefore there is little potential for acid generation from the material
sampled at the PSMF site.

Air Quality Monitoring Stations

The soils sampled at the air quality monitoring stations were slightly acidic in nature with an
average pH of 5.63.

Total organic carbon ranged from 1.98% to 3.38% and carbonate content ranged from 0.05% to
0.09%.

Sulphur content was low in the air quality station soils. Average total sulphur, sulphate and
sulphide contents were 0.14%, 0.13% and <0.01%, respectively.
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Table 3.5-1: Solids Characterization for EcoMetrix Top soil Samples

Paste Total | Sulphate | Sulphide |

PARAMETER pH Total C CcO3 TOC Sulphur | Sulphur | Sulphur
Units - % % % % % %
RP-1 465 37.4 0.045 37.0 0.069 0.059 <0.01
RP-2 430 19.9 0.138 19.0 0.060 0.030 0.03
RP-3 455 10.6 < 0.01 10.3 0.010 0.000 0.01
RP-4 5.02 15 0.170 11.0 0.053 0.043 < 0.01
RP-5 422 227 0.152 20.7 < 0.01 0.000 < 0.01
MP-3 415 346 0.144 33.4 < 0.01 0.000 < 0.01
MP-6 5.08 15.7 0.155 142 0.071 0.061 < 0.01
MP-9 3.95 258 0.169 25 1 0.101 0.091 < 0.01
SAT 1-3 6.08 12.5 0.330 11.8 0.043 0.033 < 0.01
SAT 2-3 5.31 203 0.150 19.3 0.050 0.040 < 0.01
SAT 2-5 5.54 8.42 0.140 8.00 0.032 0.022 < 0.01
FS-1 5.56 27 .4 0.107 253 < 0.01 0.000 < 0.01
FS-2 3.80 40.0 0.122 37.8 < 0.01 0.000 < 0.01
FS-4 422 14.6 0.129 137 0.030 0.020 < 0.01
Minimum 3.80 8.40 0.01 8.00 0.01 0.00 0.01
Maxium 6.08 40.00 0.33 37.80 0.10 0.09 0.03
Average 476 2153 0.14 20.47 0.04 0.03 0.01
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Table 3.5-2: Solids Characterization for EcoMetrix Overburden Samples

Total Sulphate | Sulphide
PARAMETER |PastepH| TotalC co3 TOC Sulphur | Sulphur | Sulphur
Units - Yo Yo Yo Yo Yo Yo
RP-1 4.21 13.9 0.122 13.4 0.108 0.098 < 0.01
RP-2 4.26 31.8 0.055 30.1 0.058 0.048 < 0.01
RP-3 3.83 358 0.148 34.1 0.1860 0.150 < 0.01
RP-4 4.21 18.0 0.128 16.7 0.169 0.159 < 0.01
RP-5 4.67 18.5 0.134 17.2 0.150 0.140 < 0.01
MP-1 5.64 2.7 0.033 2.45 0.107 0.097 < 0.01
MP-2 2.93 1.24 0.029 1.13 0.083 0.073 < 0.01
MP-3 6.09 1.1 0.024 0.995 0.088 0.078 < 0.01
MP-4 5.60 3.00 0.053 2.88 0.116 0.1086 < 0.01
MP-6 2.96 4.15 0.049 3.91 0170 0.160 < 0.01
MP-7 5.84 5.66 0.060 5.52 0.149 0.139 < 0.01
MP-9 9.60 7.45 0.090 7.90 0.171 0.161 < 0.01
SAT1-2 2.18 10.9 0.110 10.6 0.139 0.129 < 0.01
SAT1-3 4.25 35.4 0.159 33.2 0173 0.163 < 0.01
SAT 241 3.83 17.5 0.139 16.2 0.146 0.136 < 0.01
SAT 2-3 2.98 3.1 0.047 2.83 0.118 0.108 < 0.01
SAT 25 9.28 5.68 0.047 5.24 0.182 0172 < 0.01
FS-1 5.91 1.03 0.041 0.951 0117 0.107 < 0.01
FS-2 8.06 4.05 16.1 0.581 0.100 0.090 < 0.01
FS-3 7.96 3.02 6.48 1.37 0.105 0.095 < 0.01
FS-4 8.00 0.907 2.19 0.327 0.100 0.090 < 0.01
FS-5 5.39 2.18 0.047 1.99 0.110 0.100 < 0.01
Minimum 3.83 0.91 0.02 0.33 0.06 0.05 0.01
Maxium 8.086 35.80 16.10 34.10 0.18 0.17 0.01
Average 5.53 10.32 1.19 9.51 0.13 0.12 0.01
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Table 3.5-3: Solids Characterization for Knight Piésold Overburden Samples

Total | Sulphate | Sulphide
PARANMETER Paste pH| Total C co3 TOC Sulphur | Sulphur | Sulphur
Units - % Yo % Yo Yo %Yo
[KP11-05(0-0.3) 554 214 0.018 1.88 < 0.01 < 0.01 < 0.01
KP11-05(8.8-9.4) 8.28 3.42 14.8 <0.01 <0.01 <0.01 <0.01
KP11-09(0-0.3) 5.70 7.31 0.273 2.05 < 0.01 < 0.01 <0.01
KP11-10(0-0.3) 4.61 1.94 0.048 7.64 <0.01 < 0.01 <0.01
KP11-12{0-0.3) 513 216 0.022 2.31 <0.01 <0.01 <0.01
KP11-13{0-0.3) 511 457 0.056 4.47 < 0.01 <00 < 0.01
KP11-14{0-0.3) 2.91 2.27 0.014 210 <0.01 <0.01 <0.01
KP11-15(0-0.3) 5.48 2.96 0.013 3.11 0.015 < 0.01 0.02
KP11-38{0-0.3) 6.42 1.19 0.028 1.02 < 0.01 <0.01 < 0.01
Minimum 461 1.19 0.01 0.01 0.01 0.01 0.0
Maxium 8.28 7.31 14.80 7.64 0.02 0.01 0.02
Average 5.80 3.11 1.70 2.73 0.01 0.01 0.01

Table 3.5-4: Solids Characterization for True Grit Air Quality Station Soils
Total | Sulphate | Sulphide |
PARAMETER Paste pH| TotalC co3 TOC Sulphur | Sulphur | Sulphur
Units - % % % Yo Yo Y%
AP 573 2.19 0.049 1.98 0.112 0.102 <0.01
FO 5.71 3.45 0.049 3.08 0.150 0.140 <0.01
PR 547 2.63 0.066 2.27 0.135 0.125 <0.01
MG 563 3.53 0.056 2.92 0.115 0.105 <0.01
HL 5.62 5.76 0.088 3.38 0.167 0.157 <0.01
Minimum 547 2.19 005 1.8 0.11 0.10 0.01
Maxium 573 5.76 0.09 3.38 0.17 0.16 0.01
Average 563 3.51 0.06 272 0.14 0.13 0.01
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3.6 Leach Testing Results

Short term leach tests (shake flasks) were performed in order to assess the metal leaching
potential of the overburden materials. The results from shake flask tests comparing the soluble
concentrations of selected constituents in a selection of samples collected by Knight Piésold
and EcoMetrix in 2011 are presented in Table 3.6.1 and 3.6.2, with detailed analytical
information provided in Appendix Table A4. For reference purposes only, the soluble
concentrations were compared the Ontario Ministry of Environment Provincial Water Quality
Objective (PWQO) guidelines (OMOE, 1994). The constituents selected for comparison were:
antimony, arsenic, cadmium, cobalt, copper, lead, manganese, mercury, molybdenum,
selenium, uranium and zinc.

Mine Rock Storage Area

The overburden samples were marginally elevated above OMOE guidelines for cadmium and
cobalt. As such, it is not expected for overburden obtained from the rock pile to present a metals
leaching risk.

Primary Open Pit

At sampling locations “MP-1" and “MP-7” it was found that soluble copper exceeded the
screening criteria. As such, it may be worthwhile to consider further investigations during
detailed design and engineering to determine whether a monitoring and or management plan for
this constituent at these locations is warranted. Dissolved zinc and cobalt concentrations only
marginally exceeded the guidelines.

Satellite Pits

At sampling location “SAT 2-1” soluble cobalt concentrations were marginally elevated above
OMOE guidelines. No additional constituents exceeded the screening level at sampling
locations “SAT 2-1" and “SAT 1-3” (near Satellite Pit 2). As such, it is not expected for
overburden obtained from the satellite pits to present a metals leaching risk.

Mill Site

At sampling location “FS-5" soluble cobalt concentrations were marginally elevated above

OMOE guidelines. No additional constituents exceeded the established screening level at
sampling locations “FS-2” and “FS-5". It is not expected for overburden excavated from the
satellite pits to present a metals leaching risk.

Ref. 11-1851
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Process Solids Management Facility

Overburden samples were marginally elevated above OMOE guidelines for dissolved copper,
cobalt and zinc concentrations. It is not expected for overburden excavated from the PSMF site

to present a metals leaching risk.

Table 3.6-1: Summary of Soluble Concentrations of Selected Constituents in Soil for EcoMetrix

Samples
- Arsenic R Cobalt Copper Lead Manganese | Mercury | Molybdenum - - 2inc
Parameter Antimony {Sb) (as) Cadmium (Cd) (Co) cu) (Pb) {Mn) (Ha) M) Selenium {Se) | Uranium (U) @n)
maglL mgfl mgfL mgfL magil malL magflL mafL mgiL mgfL mgfL
0.02 0.005 0.0001 - 0.0005 0.0008 0.001 - 0.005 | 0.001-0.005 M8 0.0002 .04 0.1 0.005 0.02
== = == == == ==

< 00001 0.000608 0.0037 0 00054

= 0001 00 0.00¢ 025

< 00001

< 00001

000020

< 00001

< 00001

< 00001

<00

<00

Nete: Highlighted values indicate an exceedance of the screening eriteria (PQWC)

Table 3.6-2: Summary of Soluble Concentrations of Selected Constituents in Soil for Knight

Piésold Samples

Parameter Antimony (8b)| Arsenic (as)| Cadmium (cd) m" Copper (Cu) 'E::‘; Mmew M‘;{;‘:"" M“’:‘;;T“"m Selenium (Se) | Uranium ) | zine 2y
Units mgfL mg/L m mgil mgiL mgil mgil magil magil mgiL mgiL mg/l
PWaQO 002 0005 |0.0001-0.0005| 0.0008 |0.001-0005| 0.001-0.005 hiA 0.0002 0.04 01 0.005 002
Sample

KP11-14 OB < 00001 000063 0000209 0.00041 0 00081 0000221 0036 <0.000 < 00001 0.00027 0000019 0008z
KP11-38 (0.3-0.6) OB < 00001 000040 0.000063 0.00132 000582 0000584 0.0270 0000031 < 00001 0.00020 0000117 0008z
KP11-12 OB 0.00011 000118 0000333 0.00050 0 00834 000245 00407 0000127 0000118 0.00047 0000433 0.0363

Mote: Highlighted values indicate an exceadance of the screening criteria (POWD)
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4.0 CONCLUSIONS

Overall, metal contents of the project site top soil and overburden materials and air quality site
stations met or were only slightly elevated above screening criteria according to Faure (1998)
and OMOE (2011) background site condition standards for uncontaminated soils. This indicates
that project site overburden material would be suitable for use as reclamation material.
Elevated levels of antimony found in the top soil at rock pile site “RP-1", elevated levels of
copper in top soils at site “MP-6", and elevated metal concentrations at site “Soil 2” seem to be
isolated situations.

The overall results of the investigation suggest that there is little to no risk of acid generation
from excavated overburden at the Marathon PGM-Cu Project site. Sulphur speciation conducted
as part of the solids characterization indicated that sulphur is present largely as sulphate-
sulphur within the overburden and is likely attributable to the presence of barite. Top soil and
overburden material were found to have high levels of organic carbon and all sites generally
exhibited low levels of carbonates. Soils in the Project site therefore have little acid
neutralization potential.

Although surface water characterization and solids characterization completed as part of this
assessment supports the existence of non-acid generating conditions, additional measures for
the monitoring of copper concentrations may be needed for the leachate resulting from the
overburden excavated from the main pit.

Consideration of monitoring the run-off from the excavated main pit overburden material may be
warranted, as soluble loads were measured at levels in excess of the PWQO for copper.
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Table Al
Summary of Acid Base Accounting Results for EcoMetrix, Knight Piesold and True Grit Samples
parameter EcoMetrix TS EcoMetrix OB True Grit Knight Piésold Overall

Min Average Max Min Average Max Min Average Max Min Average Max Min Average Max
Paste pH 3.80 4.76 6.08 3.83 5.53 8.06 5.47 5.63 5.73 4.61 5.88 8.28 3.80 5.40 8.28
Fizz Rate 1.00 1.00 1.00 1.00 1.27 4.00 1.00 1.00 1.00 1.00 1.38 4.00 1.00 1.17 4.00
Sample weight (g) 1.96 1.99 2.05 1.96 2.00 2.05 1.97 2.00 2.04 1.99 2.02 2.04 1.96 2.00 2.05
HCI added (mL) 20.00 21.74 29.70 20.00 36.50 172.50 20.00 28.38 38.60 20.00 38.13 149.50 20.00 31.30 172.50
HCI (Normality) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH (Normality) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH to pH 8.3 (mL) 18.29 27.20 34.66 13.96 29.93 60.11 20.72 27.13 38.82 19.13 25.17 38.81 13.96 27.85 60.11
Final pH 1.18 1.39 1.59 1.00 1.59 1.97 1.40 1.59 1.73 1.24 1.54 1.73 1.00 1.53 1.97
NP (tCaCO3/1000t) -37.40 -13.66 4.30 -34.20 16.62 295.00 -7.60 3.12 14.00 -12.40 51.71 271.00 -37.40 11.62 295.00
AP (tCaC0O3/1000t) 0.31 0.36 1.00 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.34 0.57 0.31 0.33 1.00
Net NP (tCaC0O3/1000t) -37.70 -14.02 4.00 -34.50 16.27 295.00 -7.90 2.82 13.70 -12.70 51.36 271.00 -37.70 11.27 295.00
NP/AP ((tCaC0O3/1000t) -121.00 -41.79 13.90 -110.00 53.52 952.00 -24.50 10.06 45.20 -40.00 137.96 875.00 -121.00 33.68 952.00
S (%) 0.01 0.04 0.10 0.06 0.13 0.18 0.11 0.14 0.17 0.01 0.01 0.02 0.01 0.08 0.18
Acid Leachable SO4-S (%) 0.01 0.04 0.10 0.06 0.13 0.18 0.11 0.14 0.17 0.01 0.01 0.01 0.01 0.08 0.18
Sulphide (%) 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.03
C (%) 8.42 21.53 40.00 0.91 10.32 35.80 2.19 3.51 5.76 1.19 2.92 7.31 0.81 10.95 40.00
CO3 (%) 0.01 0.14 0.33 0.02 1.19 16.10 0.05 0.06 0.09 0.01 1.90 14.80 0.01 0.83 16.10
TOC (%) 8.00 20.47 37.80 0.33 9.51 34.10 1.98 2.72 3.38 0.01 2.51 7.64 0.01 10.17 37.80
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Table A2
Acid Base Accounting Laboratory Results for EcoMetrix, Knight Piesold and True Grit Samples

Sample ID RP-1TS RP-2TS RP-3TS RP-4TS RP-5TS FS-2TS FS-4TS FS-1TS SA.:SZ-S SA.:SZ-S SA.:S]'-?’ MP-3TS MP-6TS MP-9TS
Analysis Units
Paste pH units 4.65 4.30 4.55 5.22 4.22 3.80 4.22 5.56 5.54 5.31 6.08 4.15 5.08 3.95
Fizz Rate - 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sample weight g 1.98 1.97 1.99 1.97 2.00 1.96 2.00 1.98 1.96 1.99 1.96 2.05 2.03 2.00
HCI added mL 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 26.70 28.00 20.00 29.70 20.00
HCI Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH to pH=8.3 mL 32.52 24.92 24.14 21.39 27.36 34.66 27.24 18.29 18.96 30.93 27.51 30.77 34.52 27.57
Final pH units 1.45 1.22 1.28 1.53 1.24 1.18 1.58 1.33 1.33 1.57 1.59 1.23 1.59 1.32
NP t CaC0O3/1000 t -31.6 -12.5 -10.4 -35 -18.4 -37.4 -18.1 4.3 2.7 -10.6 13 -26.3 -11.9 -18.9
AP t CaCO3/1000 t 0.31 1.00 0.36 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Net NP t CaC03/1000 t -31.9 -13.5 -10.8 -3.8 -18.7 -37.7 -18.4 4.0 2.4 -10.9 1.0 -26.6 -12.2 -19.2
NP/AP ratio -102 -12.5 -28.9 -11.3 -59.4 -121 -58.4 13.9 8.7 -34.2 4.2 -84.8 -38.4 -61.0
S % 0.069 0.060 0.010 0.053 <0.01 <0.01 0.030 <0.01 0.032 0.050 0.043 <0.01 0.071 0.101
Acid Leachable SO4-£ % 0.07 0.03 <0.01 0.05 <0.01 <0.01 0.03 <0.01 0.03 0.05 0.04 <0.01 0.07 0.10
Sulphide % <0.01 0.03 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
(o} % 37.4 19.9 10.6 115 22.7 40.0 14.6 274 8.42 20.3 125 34.6 15.7 25.8
Ccos3 % 0.045 0.138 <0.01 0.170 0.152 0.122 0.129 0.107 0.140 0.150 0.330 0.144 0.155 0.169
TOC % 37.0 19.0 10.3 11.0 20.7 37.8 13.7 25.3 8.00 19.3 11.8 334 14.2 25.1
Weight g - -- - -- - -- - -- - -- - -- - -

BASELINE SOIL CONDITIONS AT
THE MARATHON PGM-Cu PROJECT SITE
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Table A2

Acid Base Accounting Laboratory Results for EcoMetrix, Knight Piesold and True Grit Samples

BASELINE SOIL CONDITIONS AT
THE MARATHON PGM-Cu PROJECT SITE

Appendix A

Sample ID RP-10B RP-20B RP-30B RP-40B RP-5 OB SAOTé'a SAOTBl'Z SAOT;'l SAOTBZ'3 SAOTBZ'E’ FS-10B FS20B FS-30B FS-40B FS50B MP-10B MP-20B MP-30B MP-40B MP-60B MP-70B MP-9 0B
Analysis Units
Paste pH units 4.21 4.26 3.83 4.21 4.67 4.25 5.18 3.83 5.98 5.28 5.91 8.06 7.96 8.00 5.39 5.64 5.93 6.09 5.60 5.96 5.84 5.60
Fizz Rate 1 1 1 1 1 1 1 1 1 1 1 4 3 2 1 1 1 1 1 1 1 1
Sample weight g 2.00 1.96 1.96 1.99 2.01 2.05 1.99 2.02 2.05 2.03 1.99 2.00 1.96 1.97 2.02 1.97 2.05 2.00 1.99 2.00 1.99 2.04
HCl added mL 20.00 20.00 20.00 20.00 20.00 20.00 26.30 20.00 26.10 43.30 20.00 172.50 77.90 33.50 20.00 28.70 20.00 26.20 20.00 39.90 60.50 48.10
HCI Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH to pH=8.3 mL 23.92 32.53 26.39 23.74 19.92 34.02 20.12 20.18 26.97 47.80 19.46 54.43 29.75 13.96 20.65 27.14 18.24 21.69 20.36 42.03 60.11 55.08
Final pH units 1.22 1.43 1.00 1.69 1.75 1.42 1.59 153 1.87 1.73 1.77 1.63 1.71 197 1.61 1.58 1.32 157 1.46 1.63 1.59 1.89
NP tCaC03/1000 t -9.8 -32.0 -16.3 -9.4 0.20 -34.2 16 -0.5 21 -11.1 14 295 123 50 -1.6 4.0 4.3 11 -0.9 5.3 1.0 -17.1
AP t CaC03/1000 t 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Net NP tCaC03/1000 t -10.1 -32.3 -16.6 -9.7 -0.1 -34.5 15.2 -0.8 -2.4 -11.4 11 295 122 49.3 -1.9 3.7 4.0 11.0 -1.2 -5.6 0.7 -17.4
NP/AP ratio -31.6 -103 -52.6 -30.3 0.6 -110 50.0 -1.6 -6.8 -35.8 4.5 952 396 160 5.2 12.9 139 36.5 -2.9 -17.1 3.2 -55.2
S % 0.108 0.056 0.160 0.169 0.150 0.173 0.139 0.146 0.116 0.182 0.117 0.100 0.105 0.100 0.110 0.107 0.083 0.086 0.116 0.170 0.149 0.171
Acid Leachable SO4-£ % 0.11 0.06 0.16 0.17 0.15 0.17 0.14 0.15 0.12 0.18 0.12 0.10 0.11 0.10 0.11 0.11 0.08 0.09 0.12 0.17 0.15 0.17
Sulphide % <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
C % 13.9 31.8 35.8 18.0 185 35.4 10.9 175 3.11 5.68 1.03 4.05 3.02 0.907 2.18 271 1.24 111 3.00 4.15 5.66 7.45
cos % 0.122 0.055 0.148 0.128 0.134 0.159 0.110 0.139 0.047 0.047 0.041 16.1 6.48 2.19 0.047 0.033 0.029 0.024 0.053 0.049 0.060 0.090
TOC % 134 30.1 34.1 16.7 17.2 33.2 10.6 16.2 2.83 5.24 0.951 0.581 1.37 0.327 1.99 2.45 113 0.995 2.88 3.91 5.52 7.50
Weight g - -- - -- - -- - -- - -- - -- - - - - - - - - - -
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Appendix A
Table A2
Acid Base Accounting Laboratory Results for EcoMetrix, Knight Piesold and True Grit Samples
KP11-05 KP11-05 KP11-09 KP11-38 DUP-1 DUP-2 (SAT 2-3 DUP-3 (MP-|

Sample ID AP FO PR MG HL KP11-13 ©003) (88.9.4) KP11-10 ©003) KP11-12 KP11-14 (03.06) KP11-15 RP-3TS) o) 908)
Analysis Units
Paste pH units 5.73 5.71 5.47 5.63 5.62 511 5.54 8.28 4.61 5.70 5.13 5.91 6.42 5.48 6.42 5.06 6.20
Fizz Rate 1 1 1 1 1 1 1 4 1 1 1 1 1 1 1 1 1
Sample weight g 2.04 1.98 197 2.03 1.98 2.02 2.02 2.04 2.00 2.02 1.99 2.03 1.99 2.04 1.99 2.01 2.03
HCl added mL 20.00 27.50 20.00 38.60 35.80 20.00 20.00 149.50 20.00 20.00 20.00 35.50 20.00 20.00 37.50 26.90 20.00
HCI Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH to pH=8.3 mL 20.72 22.37 20.80 32.92 38.82 23.48 20.37 38.81 24.97 19.21 20.93 37.08 19.13 20.89 35.59 21.35 19.23
Final pH units 1.61 1.73 1.40 1.58 1.61 1.59 1.46 1.66 1.46 1.63 1.24 1.59 1.73 152 1.62 1.70 1.78
NP tCaC03/1000 t -1.8 13 -2.0 14 -7.6 -8.6 -0.9 271 -12.4 20 -2.3 -3.9 22 158 4.8 14 19
AP t CaC03/1000 t 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.57 0.31 0.31 0.31
Net NP tCaC03/1000 t -2.1 12.7 -2.3 13.7 -7.9 -8.9 -1.2 271 -12.7 17 -2.6 -4.2 1.9 157 4.5 135 16
NP/AP ratio -5.8 41.9 -6.5 45.2 -24.5 -27.7 -2.9 875 -40.0 6.5 -7.4 -12.6 7.1 278 155 44.5 6.1
S % 0.112 0.150 0.135 0.115 0.167 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.015 0.142 0.109 0.089
Acid Leachable SO4-£ % 0.11 0.15 0.13 0.12 0.17 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.01 0.14 0.11 0.09
Sulphide % <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
C % 2.19 3.45 2.63 3.53 5.76 4.57 214 3.42 7.31 194 2.16 2.27 1.19 2.96 2.54 2.87 0.810
co3 % 0.049 0.049 0.066 0.056 0.088 0.056 0.018 14.8 0.048 0.273 0.022 0.014 0.028 0.013 0.068 0.099 0.045
TOC % 1.98 3.06 2.27 2.92 3.38 4.47 1.88 <0.01 7.64 2.05 231 2.10 1.02 3.11 1.95 2.37 0.609
Weight g -- - -- - -- 33.7 35.1 56.8 27.7 39.9 41.9 57.7 58.3 41.7 -- - --
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Table A3

Metals Summary for all Constituents

BASELINE SOIL CONDITIONS AT
THE MARATHON PGM-Cu PROJECT SITE
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Average
Parameter Crustal RP-1TS RP-2TS RP-3TS RP-4TS RP-5TS FS-2TS FS-4TS FS-1TS SA_ITSZ-S SA:II_'SZ-S SA1Tsl-3 MP-3TS MP-6TS MP-9TS FS-3TS FS-5TS SA_ITSLZ SA:II_'SZ-l MP-1TS MP-2TS MP-4TS MP-7TS
Abundance
Units
Moisture Content % No Value 68.7 40.0 38.6 47.0 47.6 59.8 43.8 74.8 24.2 44.2 44.3 41.2 43.3 22.1 28.4 57.7 40.3 24.6 26.7 47.8 35.3 25.9
Aluminum (Al) ppm 84000 6300 3100 4500 12000 4500 2000 8800 11000 4700 11000 16000 2000 18000 4200 5100 6900 1700 7900 2800 4900 8600 3100
Antimony (Sb) ppm 0.2 150 75 12 11 1.8 11 1.2 1 0.9 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 1 1 1 <0.8 <0.8
Arsenic (As) ppm 1 13 55 3.2 3.6 3.1 18 2.8 3.2 4.9 3.6 35 19 10 27 23 23 1 22 3.7 13 0.5 2
Barium (Ba) ppm 250 85 53 91 89 95 73 44 50 430 110 170 92 170 79 67 97 78 81 87 87 80 260
Bervllium (Be) ppm 15 0.27 0.09 0.18 0.4 0.21 0.09 0.15 0.26 0.15 0.39 0.62 0.09 1.4 0.14 0.11 0.55 0.08 0.16 0.12 0.17 0.07 0.11
Bismuth (Bi) ppm 0.06 0.39 0.31 0.36 0.29 0.45 0.28 0.3 0.23 0.38 0.27 0.33 0.29 0.35 0.29 0.3 0.35 0.26 0.57 0.38 0.29 0.12 0.29
Cadmium (Cd) ppm 0.1 0.53 0.42 0.58 0.48 il il 0.49 0.29 0.74 0.64 0.9 22 0.63 0.97 0.5 0.16 i1 0.78 0.52 0.47 0.88 0.87 0.44
Calcium (Ca) ppm 53000 2600 2000 3300 6000 3300 2700 590 1100 4400 3700 9600 3400 2700 3100 2400 1800 1900 3500 2000 3700 5500 8200
Chromium (Cr) ppm 185 26 140 79 69 41 48 73 86 53 58 47 92 30 180 89 57 50 88 150 87 360 26
Cobalt (Co) ppm 29 23 11 34 9.6 2.7 0.93 0.9 3.3 19 43 10 2.6 520 4.5 6.8 4.1 1 11 43 4.3 36 26
Copper (Cu) ppm 75 1 7.4 10 15 13 8.6 5.6 20 14 40 150 10 49 12 1 18 8.6 13 16 36 76 36
Iron (Fe) ppm 71000 3400 10000 9500 20000 8400 5300 15000 15000 55000 22000 23000 5100 120000 11000 35000 5500 4400 26000 95000 6400 66000 110000
Lead (Pb) ppm 8 66 41 51 36 85 49 36 24 72 43 39 51 46 40 40 62 53 53 50 43 15 36
Lithium (Li) ppm 13 <20 <20 3 18 3 <20 <20 2 2 5 15 <20 4 3 <20 <20 <20 <20 3 <20 16 3
Magnesium (Ma) ppm 32000 380 430 1300 5700 1100 480 390 700 4400 2700 6600 680 3000 1000 1300 540 420 7600 24000 720 25000 7100
Manganese (Mn) ppm 1400 110 330 220 610 110 7 60 47 4100 4100 2000 140 26000 210 240 60 110 440 1800 70 980 1700
Mercury ppm 0.1to4 0.3 0.2 0.2 0.1 0.2 0.2 0.2 0.2 <0.1 0.2 0.1 0.3 0.1 0.2 <0.1 0.2 0.2 0.1 0.1 0.2 <0.1 0.1
Molybdenum (Mo) ppm 1 2.7 12 16 0.6 15 11 21 17 23 19 1 0.9 3.7 13 15 15 1 1 1.7 0.9 0.6 33
Nickel (Ni) ppm 105 11 6.4 9.7 21 10 5.7 4.3 9.6 51 18 52 9.3 29 11 15 15 5.4 25 100 16 53 3.8
Phosphorus (P) ppm No Value 810 510 610 650 760 580 460 1200 2200 1100 1100 610 1800 550 340 870 670 820 670 640 650 4300
Potassium (K) ppm 9000 740 600 1300 2400 1400 830 650 770 2200 710 2500 780 640 1100 570 690 1000 910 560 880 950 540
Selenium (Se) ppm 0.05 6.2 .7/ il.7 0.7 il il 1.6 il 2 <0.7 13 .7 13 23 0.9 <07 13 il.7 il <0.7 13 <0.7 <0.7
Silver (Aa) ppm 0.08 0.37 0.06 0.42 0.08 0.26 0.12 0.09 0.3 0.13 0.31 0.47 0.17 0.25 0.2 0.23 0.22 0.13 0.16 0.11 0.31 0.09 0.34
Sodium (Na) ppm 23000
Suphur (S) ppm No Value 1400 560 870 710 890 1300 510 1300 530 1100 960 1300 1600 870 530 980 1100 670 750 1300 650 690
Strontium (Sr) ppm 260 23 10 24 15 15 23 5.7 10 34 36 50 23 26 18 27 18 15 43 19 32 45 43
Thallium (T1) ppm 0.36 0.07 0.08 0.1 0.15 0.12 0.07 0.06 0.08 0.24 0.16 0.17 0.1 0.4 0.08 0.06 0.1 0.08 0.08 0.1 0.1 0.03 0.03
Tin (Sn) ppm 25 1.8 14 1.7 1 1.9 13 1 0.8 1.8 0.9 12 12 0.8 13 12 14 12 11 1.6 1 <05 11
Titanium (Ti) ppm 5300 75 270 420 660 350 89 420 290 1600 360 550 180 390 460 770 150 120 280 2000 180 1000 14000
Uranium (U) ppm 0.91 0.27 0.19 0.3 0.34 0.35 0.18 0.41 1 0.42 0.58 1.7 0.19 1.4 0.24 0.18 0.5 0.19 0.66 0.21 0.26 0.15 0.33
Vanadium (V) ppm 230 9 26 27 36 22 14 36 18 33 25 34 25 140 29 230 12 14 38 250 16 180 360
Yttrium (Y) ppm 20 4.3 0.77 1.6 2.8 1.4 0.92 1.2 3.6 4.5 2.8 9 0.74 6.6 0.97 0.77 4.6 0.68 23 0.82 19 1.4 13
Zinc (Zn) ppm 80 34 44 53 120 50 30 24 24 120 47 130 38 67 41 27 50 46 48 120 36 130 180
Notes:

Bolded values indicate concentrations greater than the average crustal abundance.

Bolded and highlighted cells indicate concentrations greater than 10x the average crustal abundance.
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Table A3

Metals Summary for all Constituents

BASELINE SOIL CONDITIONS AT
THE MARATHON PGM-Cu PROJECT SITE

Average
Parameter Crustal RP-10B RP-20B RP-30B RP-40B RP-5 OB SA(;I"Bl-Zi SA(;FBLZ SA(IBZ-l SA(;FBZ-3 SA(IBZ-S FS-10B FS-20B FS-30B FS-40B FS-50B MP-10B MP-20B MP-30B MP-40B MP-6 OB MP-70B MP-9 OB
Abundance
Units
Moisture Content % No Value 41.0 28.4 21.4 21.0 235 20.4 20.6 9.6 14.5 117 30.6 32.2 19.2 41.5 24.3 111 14.4 19.9 19.8 137 9.8 10.7
Aluminum (Al) ppm 84000 17000 30000 25000 14000 19000 18000 16000 16000 9400 11000 8400 20000 28000 23000 8700 7000 9100 11000 17000 28000 5900 15000
Antimony (Sb) ppm 0.2 <08 <08 <0.8 <08 <08 <08 <08 <08 <08 <0.8 <0.8 <08 <0.8 <08 <0.8 <08 <0.8 <08 <0.8 <0.8 <0.8 <0.8
Arsenic (As) ppm 1 <05 2.4 22 19 23 2 1 <0.5 <05 <05 1.4 3.7 <05 0.8 <05 <05 0.7 0.7 11 <05 0.8 0.9
Barium (Ba) ppm 250 33 44 130 80 100 110 51 40 34 200 50 29 63 29 45 34 75 37 38 99 110 64
Bervllium (Be) ppm 15 0.38 0.48 0.9 0.61 0.81 0.75 0.37 0.17 0.18 0.24 0.19 0.26 0.28 0.29 0.16 0.18 0.17 0.13 0.38 0.83 0.12 0.39
Bismuth (Bi) ppm 0.06 <0.09 0.13 0.2 0.14 0.22 0.17 0.14 <0.09 <0.09 <0.09 0.16 0.2 <0.09 0.12 0.13 0.36 0.23 0.15 0.11 <0.09 0.2 0.11
Cadmium (Cd) ppm 0.1 0.08 0.13 0.09 0.18 0.17 0.12 0.15 0.21 0.09 0.14 0.12 0.14 0.14 0.14 0.07 0.16 0.1 0.1 0.14 0.12 0.16 0.05
Calcium (Ca) ppm 53000 2400 370 3400 96000 45000 19000 1200 4900 1900 7800 1100 1300 6600 800 750 1500 1500 2900 1000 5800 43000 1900
Chromium (Cr) ppm 185 140 49 68 41 50 54 68 29 43 61 220 210 140 180 200 460 210 200 190 72 64 160
Cobalt (Co) ppm 29 7.1 2.6 15 8.7 12 12 8.7 28 17 27 4.3 35 21 22 1.9 67 4.4 28 3.1 120 50 7.3
Copper (Cu) ppm 75 19 17 28 17 19 31 15 20 24 27 10 26 43 7.1 8.4 30 31 18 32 63 7 13
Iron (Fe) ppm 71000 18000 26000 34000 22000 29000 29000 26000 45000 21000 67000 15000 46000 61000 23000 9500 190000 16000 49000 18000 130000 210000 21000
Lead (Pb) ppm 8 55 8.7 12 7.4 10 10 10 27 4.1 21 9.4 6.5 35 6.7 6.3 5.9 14 6.9 75 3.8 8.7 5.9
Lithium (Li) ppm 13 13 8 34 24 30 29 13 6 10 11 8 9 6 3 5 6 4 5 7 17 8 18
Magnesium (Ma) ppm 32000 4000 1500 9200 24000 15000 11000 5000 16000 4500 12000 2400 3400 9800 1400 1100 42000 1600 24000 1700 14000 20000 5600
Manganese (Mn) ppm 1400 190 65 500 470 670 640 280 1100 1200 1100 150 200 550 75 58 2400 7 410 96 5300 3900 220
Mercury ppm 0.1to4 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Molybdenum (Mo) ppm 1 0.9 17 0.4 0.2 0.3 0.2 0.6 0.6 8.6 14 4.3 3.2 2.6 2 3.9 18 2.7 0.9 3.4 1.4 4 0.5
Nickel (Ni) ppm 105 19 7.4 36 24 27 31 22 44 18 37 1 7.8 35 6 6.9 160 16 200 13 64 5.1 25
Phosphorus (P) ppm No Value 590 460 350 500 710 530 290 1500 440 3700 230 320 1200 330 98 610 86 270 330 1100 18000 320
Potassium (K) ppm 9000 1000 410 2900 2900 2900 2900 940 470 470 1400 1200 470 550 580 910 390 830 620 730 510 580 1400
Selenium (Se) ppm 0.05 0.8 18 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.9 <0.7 14 <0.7 <0.7 <0.7 <0.7 il 0.8 <0.7 <0.7
Silver (Aa) ppm 0.08 0.05 0.06 0.08 0.1 0.08 0.08 0.04 0.05 0.07 0.06 0.06 0.06 0.36 0.03 0.06 0.11 0.1 0.06 0.06 0.02 0.15 0.05
Sodium (Na) ppm 23000
Suphur (S) ppm No Value 180 810 130 1600 800 360 120 210 120 210 200 640 380 340 100 210 120 210 400 270 720 72
Strontium (Sr) ppm 260 11 4.4 23 63 37 27 9 34 13 34 13 16 68 7 9 16 14 19 10 60 91 12
Thallium (T1) ppm 0.36 0.05 0.06 0.21 0.17 0.21 0.19 0.07 0.02 0.05 0.03 0.08 0.04 0.03 0.04 0.06 0.03 0.08 0.03 0.05 0.09 0.03 0.08
Tin (Sn) ppm 25 <05 <0.5 0.6 <05 <05 <0.5 <05 <05 <05 <05 0.6 <0.5 <05 <05 0.5 0.7 0.6 <05 <05 <05 0.7 <05
Titanium (Ti) ppm 5300 570 590 1200 830 880 980 900 370 650 1900 690 600 690 520 500 5500 1000 940 600 2500 17000 890
Uranium (U) ppm 0.91 0.48 0.59 0.64 0.67 0.73 0.67 0.33 0.3 0.37 0.61 0.58 0.49 0.24 0.69 0.36 0.25 0.29 0.23 0.78 0.58 0.83 0.44
Vanadium (V) ppm 230 25 53 55 33 40 44 71 50 93 98 39 44 180 39 21 550 61 110 36 740 570 39
Yttrium (Y) ppm 20 4 3.6 9.4 11 9.8 9.4 2.6 5.2 24 11 21 4 35 27 1.7 11 15 14 4.7 7.1 61 3.8
Zinc (Zn) ppm 80 43 23 56 43 55 55 36 50 26 69 20 16 38 11 9.4 130 16 33 19 55 210 24
Notes:

Bolded values indicate concentrations greater than the &
Bolded and highlighted cells indicate concentrations gre
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BASELINE SOIL CONDITIONS AT
THE MARATHON PGM-Cu PROJECT SITE
Appendix A

Average B KP11- KP11- KP11- DUP-1 DUP-2 DUP-3
Parameter Crustal AP FO PR MG HL KPLLLS KPLL3 (gqo5 0588 KPLL-10 oo .0 KPLL12 KPLLA 005 | ppays) (SAT2:3  (MP-9
Abundance : 9.4 : : 0OB) 0B)
Units
Moisture Content % No Value 3.8 0.9 132 4.9 56.7 24.4 29.6 21.1 15.1 28.4 18.3 16.9 9.2 19.3 28.9 15.2 10.1
Aluminum (Al) ppm 84000 11000 9500 6000 8600 15000 12000 11000 7400 2700 8400 10000 7100 17000 12000 7400 10000 14000
Antimony (Sb) ppm 0.2 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Arsenic (As) ppm 1 11 1.2 0.8 0.8 2.6 1.7 22 0.8 <05 2.8 12 25 14 0.7 2.8 <05 21
Barium (Ba) ppm 250 40 74 43 25 94 31 29 19 18 35 39 23 25 41 94 43 59
Beryllium (Be) ppm 15 0.3 0.32 0.27 0.25 0.87 0.39 0.23 0.17 0.17 0.17 0.3 0.22 0.34 0.32 0.23 0.19 0.39
Bismuth (Bi) ppm 0.06 0.1 <0.09 <0.09 <0.09 0.11 <0.09 0.09 <0.09 <0.09 0.16 <0.09 0.11 <0.09 <0.09 0.34 <0.09 <0.09
Cadmium (Cd) ppm 0.1 0.09 0.07 0.06 0.07 0.81 0.08 0.2 0.08 0.04 0.18 0.17 0.07 0.11 0.14 0.5 0.07 0.05
Calcium (Ca) ppm 53000 7100 10000 81000 2100 3500 990 480 1300 68000 590 2100 350 930 2700 3200 2500 2100
Chromium (Cr) ppm 185 180 160 130 190 180 40 39 86 35 54 93 50 64 100 180 190 150
Cobalt (Co) ppm 29 8.1 6.7 4.5 5.7 5.7 24 13 33 3 1.7 6.6 34 35 9.7 4.6 12 7.3
Copper (Cu) ppm 75 12 10 9.6 6.3 11 6 4.3 6 8.5 8.5 12 6.6 6.9 25 11 21 13
Iron (Fe) ppm 71000 21000 20000 12000 17000 25000 38000 39000 12000 7900 35000 17000 38000 37000 23000 17000 21000 21000
Lead (Pb) ppm 8 4.2 3.7 3.7 2.6 22 5.9 7.6 33 2 13 3.6 6.3 5.4 3 47 4.5 5
Lithium (Li) ppm 13 13 12 10 9 12 7 4 6 5 3 11 6 7 1 5 1 16
Magnesium (Ma) ppm 32000 5600 5700 25000 3500 2900 1200 680 1800 20000 790 3400 1200 2000 5300 1800 4700 5300
Manganese (Mn) ppm 1400 350 270 290 220 300 220 210 150 270 190 210 540 350 410 230 820 170
Mercury ppm 0.1to4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Molybdenum (Mo) ppm 1 2.8 0.6 15 0.5 3.9 11 19 0.5 0.2 24 0.7 1.4 12 0.7 12 2.8 0.5
Nickel (Ni) ppm 105 22 20 13 16 12 5.8 3.1 9.4 9.1 4 26 6.1 8.9 29 12 19 27
Phosphorus (P) ppm No Value 460 370 470 390 930 310 180 390 390 300 530 120 190 580 420 420 340
Potassium (K) ppm 9000 1300 1100 1600 980 1400 670 590 470 620 500 780 740 590 670 1800 1100 1600
Selenium (Se) ppm 0.05 <0.7 <0.7 <0.7 <0.7 0.9 0.8 .7 il 0.8 il il il 0.8 18 <0.7 <0.7 <0.7 <0.7
Silver (Ag) ppm 0.08 0.04 0.03 0.04 0.02 0.04 0.21 0.03 0.06
Sodium (Na) ppm 23000 270 260 290 270 210 320 190 310 390
Suphur (S) ppm No Value 180 250 1400 130 1600 1000 170 110
Strontium (Sr) ppm 260 19 21 50 13 16 4.2 3.8 7.8 47 3.8 14 33 7.3 16 23 18 10
Thallium (T1) ppm 0.36 0.07 0.04 0.08 0.04 0.11 0.05 0.04 0.04 0.03 0.05 0.05 0.05 0.05 0.05 0.12 0.07 0.07
Tin (Sn) ppm 25 <0.5 <05 <0.5 <05 <05 11 0.9 <05 <0.5 0.8 <05 0.6 <0.5 <05 13 <05 <05
Titanium (Ti) ppm 5300 760 710 460 540 510 470 710 590 380 790 540 570 750 820 560 650 740
Uranium (U) ppm 0.91 0.46 0.46 0.51 0.37 0.95 0.77 0.63 0.34 0.67 0.68 0.46 0.57 0.62 0.52 0.38 0.48 0.39
Vanadium (V) ppm 230 30 31 16 23 20 22 23 22 14 40 32 27 20 51 36 30 34
Yttrium (Y) ppm 20 4.3 53 6.3 35 12 4.7 25 3.1 5.9 2 3.7 2.8 4.1 5.4 19 3 3.1
Zinc (Zn) ppm 80 35 24 21 22 90 19 15 12 8.8 20 26 19 21 47 46 23 24
Notes:

Bolded values indicate concentrations greater than the &
Bolded and highlighted cells indicate concentrations gre
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Appendix A
Table A4
Summary of Soluble Concentrations for all Samples
Sample ID FS-2 0B RP-4 OB SAT1-30B RP-2 OB MP-9 OB FS-5 0B SAT2-1 0B MP-7 OB MP-4 OB MP-1 OB
Anions and Nutrients
Acidity (as CaCO3) 6.3 2.9 2.8 9.1 6.7 6.9 5.3 - 10.5 21.1
Dissolved Metals (mg/L)
Aluminum (Al)-Dissolved 1.92 0.0831 0.474 0.353 1.74 0.550 1.55 2.82 0.259 2.19
Antimony (Sb)-Dissolved <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00020 <0.0001 <0.0001
Arsenic (As)-Dissolved 0.00038 0.00036 0.00022 0.00014 0.00032 0.00026 0.00056 0.00198 0.00023 0.00042
Barium (Ba)-Dissolved 0.0187 0.00825 0.00942 0.0438 0.0250 0.0230 0.0101 0.141 0.0279 0.0122
Beryllium (Be)-Dissolved <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Bismuth (Bi)-Dissolved <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Boron (B)-Dissolved <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010
Cadmium (Cd)-Dissolved 0.000208 0.000017 0.000011 0.000608 0.000026 0.000170 0.000102 0.000275 0.000374 0.000158
Calcium (Ca)-Dissolved 1.18 39.2 29.9 1.49 0.820 151 0.673 2.21 2.44 0.917
Chromium (Cr)-Dissolved 0.00140 0.00029 0.00086 0.00038 0.00236 0.00108 0.00050 0.00135 0.00112 0.00119
Cobalt (Co)-Dissolved 0.00086 <0.0001 0.00017 0.00375 0.00069 0.00165 0.00163 0.00317 0.00195 0.00462
Copper (Cu)-Dissolved 0.00323 0.00290 0.00294 0.00094 0.00455 0.00177 0.00412 0.0250 0.00194 0.0152
Iron (Fe)-Dissolved 0.745 0.059 0.303 <0.010 0.782 0.104 0.694 8.13 0.036 2.70
Lead (Pb)-Dissolved 0.000483 0.000051 0.000361 0.000059 0.000904 0.000143 0.000819 0.00285 0.000470 0.00133
Lithium (Li)-Dissolved 0.00126 <0.0005 0.00058 0.00113 0.00077 0.00079 0.00062 0.00109 0.00066 0.00066
Magnesium (Mg)-Dissolved 0.425 5.29 6.35 0.823 0.445 0.539 0.475 0.651 0.727 157
Manganese (Mn)-Dissolved 0.0251 0.00160 0.00777 0.179 0.00800 0.0194 0.125 0.0396 0.0377 0.0336
Mercury (Hg)-Dissolved <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 0.000080 <0.000 0.000066
Molybdenum (Mo)-Dissolved <0.0001 0.000828 0.000339 <0.0001 <0.0001 <0.0001 0.000057 0.000104 <0.0001 <0.0001
Nickel (Ni)-Dissolved 0.00299 0.00072 0.00134 0.00272 0.00211 0.00308 0.00197 0.00238 0.00426 0.0124
Phosphorus (P)-Dissolved <0.300 <0.300 <0.300 <0.300 <0.300 <0.300 <0.300 2.41 <0.300 <0.300
Potassium (K)-Dissolved 1.68 0.925 0.611 0.842 1.99 0.389 1.76 2.68 2.06 1.24
Selenium (Se)-Dissolved 0.00018 0.00014 0.00012 <0.0001 0.00016 <0.0001 0.00080 0.00086 <0.0001 0.00054
Silicon (Si)-Dissolved 5.33 1.91 2.63 4.88 472 2.64 4.40 6.31 4.91 5.36
Silver (Ag)-Dissolved <0.000 <0.000 0.000019 <0.000 0.000196 <0.000 0.000012 0.000038 0.000093 0.000019
Sodium (Na)-Dissolved 1.16 1.26 1.73 1.04 1.65 1.13 1.64 2.02 1.54 2.93
Strontium (Sr)-Dissolved 0.00774 0.0366 0.0441 0.00945 0.00631 0.0102 0.00799 0.0209 0.0235 0.00702
Sulfur (S)-Dissolved 5.05 0.65 <0.500 4.09 0.77 <0.500 1.46 1.84 457 1.60
Thallium (TI)-Dissolved 0.000148 <0.000 0.000012 0.000039 0.000018 0.000031 0.000029 0.000045 0.000041 0.000039
Tin (Sn)-Dissolved <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Titanium (Ti)-Dissolved 0.012 <0.010 0.014 <0.010 0.024 <0.010 0.010 0.149 <0.010 0.027
Uranium (U)-Dissolved 0.000045 0.000387 0.000459 <0.000 0.000049 0.000012 0.000021 0.000193 <0.000 0.000093
\Vanadium (V)-Dissolved 0.0011 <0.001 0.0013 <0.001 0.0017 <0.001 0.0011 0.0052 <0.001 0.0024
Zinc (zn)-Dissolved 0.0076 <0.003 0.0036 0.0180 0.0037 0.0156 0.0097 0.0535 0.0399 0.0174

Ref. 11-1851
December 2011
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Table A4
Summary of Soluble Concentrations for all Samples

Sample ID KP11-14 OB KP11-3§é0A3-0.6) KP11-12 OB RP-2TS RP-4TS SAT 1-3TS FS-2TS MP-9 TS DUP-1 (RP4 OB)
Anions and Nutrients

Acidity (as CaCO3) 8.0 7.6 16.9 56.1 14.6 53 775 71.2 5.6
Dissolved Metals (mg/L)

Aluminum (Al)-Dissolved 0.219 4.01 5.98 2.28 113 0.201 1.24 2.76 0.218
Antimony (Sb)-Dissolved <0.0001 <0.0001 0.00011 0.00028 0.00013 < 0.000 0.00018 0.00023 <0.0001
Arsenic (As)-Dissolved 0.00063 0.00040 0.00116 0.00371 0.00309 0.00032 0.00390 0.00565 0.00041
Barium (Ba)-Dissolved 0.0145 0.0142 0.0204 0.0298 0.0285 0.0307 0.0237 0.0416 0.00912
Beryllium (Be)-Dissolved <0.0001 0.00013 0.00020 < 0.000 <0.000 < 0.000 <0.000 < 0.000 <0.0001
Bismuth (Bi)-Dissolved < 0.0005 < 0.0005 < 0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 < 0.0005
Boron (B)-Dissolved <0.010 <0.010 <0.010 0.040 0.029 0.025 0.030 0.029 <0.010
Cadmium (Cd)-Dissolved 0.000209 0.000063 0.000333 0.000437 0.000139 0.000037 0.000252 0.000356 0.000021
Calcium (Ca)-Dissolved 0.766 1.36 1.18 4.28 9.58 29.8 2.94 472 38.3
Chromium (Cr)-Dissolved 0.00033 0.00247 0.00342 0.00819 0.00269 0.00046 0.00633 0.0127 0.00060
Cobalt (Co)-Dissolved 0.00041 0.00132 0.00050 0.00035 0.00043 0.00010 0.00051 0.00102 0.00013
Copper (Cu)-Dissolved 0.00081 0.00592 0.00694 0.0107 0.00659 0.00475 0.0186 0.0143 0.00324
Iron (Fe)-Dissolved 0.045 1.45 6.95 1.95 0.803 0.156 0.627 2.37 0.193
Lead (Pb)-Dissolved 0.000221 0.000594 0.00245 0.0142 0.00245 0.000322 0.0141 0.0233 0.000249
Lithium (Li)-Dissolved 0.00096 < 0.0005 0.00213 0.00161 0.00238 <0.001 0.00109 0.00468 0.00055
Magnesium (Mg)-Dissolved 0.316 0.247 0.396 0.760 2.02 16.5 0.765 0.994 5.24
Manganese (Mn)-Dissolved 0.0366 0.0270 0.0407 0.436 0.0395 0.00912 0.0894 0.0943 0.00546
Mercury (Hg)-Dissolved <0.000 0.000031 0.000127 0.000050 0.000024 < 0.000 0.000032 0.000032 <0.000
Molybdenum (Mo)-Dissolved <0.0001 <0.0001 0.000118 0.000250 0.000136 0.000122 0.000391 0.000475 0.000787
Nickel (Ni)-Dissolved 0.00093 0.0100 0.0108 0.00402 0.00272 0.00248 0.00427 0.00564 0.00091
Phosphorus (P)-Dissolved <0.300 <0.300 <0.300 <0.300 1.19 <0.300 5.66 4.28 <0.300
Potassium (K)-Dissolved 1.46 0.195 1.04 6.69 10.9 3.01 16.5 14.3 114
Selenium (Se)-Dissolved 0.00027 0.00020 0.00047 0.00162 0.00039 0.00017 0.00098 0.00185 0.00011
Silicon (Si)-Dissolved 4.84 3.22 4.79 7.18 5.50 6.54 12.2 9.28 2.14
Silver (Ag)-Dissolved <0.000 0.000025 0.000010 0.000126 0.000072 < 0.000 0.000094 0.000048 0.000014
Sodium (Na)-Dissolved 0.529 0.963 2.40 2.77 1.58 1.72 2.62 3.07 1.15
Strontium (Sr)-Dissolved 0.00385 0.00782 0.00511 0.0153 0.0175 0.145 0.0175 0.0239 0.0355
Sulfur (S)-Dissolved 2.27 0.69 1.78 3.54 3.67 2.07 7.33 7.59 0.52
Thallium (Tl)-Dissolved 0.000097 < 0.000 0.000053 0.000099 0.000042 < 0.000 0.000277 0.000217 < 0.000
Tin (Sn)-Dissolved <0.0001 <0.0001 <0.0001 0.00028 <0.000 < 0.000 0.00018 0.00025 <0.0001
Titanium (Ti)-Dissolved <0.010 0.027 0.060 0.099 0.036 <0.010 0.012 0.177 0.010
Uranium (U)-Dissolved 0.000019 0.000117 0.000439 0.000087 0.000038 0.000015 0.000072 0.000093 0.000391
Vanadium (V)-Dissolved <0.001 0.0025 0.0043 0.0108 0.0033 <0.001 0.0112 0.0239 0.0012
Zinc (Zn)-Dissolved 0.0082 0.0082 0.0363 0.0667 0.0345 0.0051 0.0347 0.0423 <0.003

Ref. 11-1851

December 2011
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APPENDIX B
SHAKE FLASK TESTING SET-UP

Ref. 11-1851
June 2012



Table B1
Soils Shake Flask Set-up

Sample ID Bottle Mass  Sample Mass  Water Mass  Water Volume  Total Mass pH Electrical Conductivity

Units g g g mL g -- uS/cm
FS-2 OB 38.76 99.95 300.02 300.56 438.70 5.67 66.2
RP-4 OB 38.38 102.87 308.82 309.37 450.03 7.87 230.9
SAT1-3 0B 38.62 100.08 300.68 301.22 439.67 7.88 225.7
RP-2 OB 38.61 100.58 300.39 300.93 439.58 4.57 38.9
MP-9 OB 38.59 100.23 301.85 302.39 440.64 5.13 26.82
FS-5 0B 38.79 99.09 297.82 298.35 435.67 4.80 315
SAT2-1 OB 38.50 100.60 301.38 301.92 440.49 5.60 34.2
MP-7 OB 38.44 91.19 273.74 274.23 403.31 4.28 60.3
MP-4 OB 38.70 100.31 304.61 305.16 443.58 4.78 50
MP-1 OB 38.31 100.92 303.29 303.83 442.45 4.23 57.9
KP11-14 OB 39.38 103.78 312.88 313.44 456.06 5.08 32.1
KP11-38(0.3-0.6) OB 38.39 107.08 320.74 321.32 466.19 5.75 18.49
KP11-12 OB 38.60 106.46 319.47 320.04 464.44 4.62 31.5
RP-2 TS 38.59 75.35 226.30 226.71 340.24 4.46 122.8
RP-4 TS 38.26 117.38 352.40 353.03 508.04 5.52 190.8
SAT 1-3TS 38.76 101.21 303.23 303.77 443.20 6.92 343
FS-2TS 38.53 85.45 256.35 256.81 380.33 3.85 255.1
MP-9 TS 38.36 77.25 231.91 232.33 347.52 4.25 194.5
DUP1 - RP4 OB 38.68 103.31 309.49 310.05 451.47 7.22 238.6
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Table C1: Physical Description of Test Pits (Source: EcoMetrix, 2011)

Test Pit ID | OB (m) [From (m)| To (m) g.w. (m) Dominant Sediment Description
RP-1 0.76 0 0.10 Dry TOP SOIL Topsoil, organic, black, roots
- 0.10 0.41 - SILT-SAND Dark brown, silty sand, boulders located throughout
- 0.41 0.61 Seepage (0.68m) SAND-GRAVEL Wet medium sand with trace gravel and silt, brown
- 0.61 0.76 - CLAY-SILT Clayey silt with trace sand, comp saturated, dark grey
RP-2 0.46 0 0.08 Dry TOP SOIL Dark brown topsoil, full of roots, some random pockets of light grey clayey silt
- 0.08 0.33 - SAND-SILT-GRAVEL |Orange-brown med to fine sand, trace silt, gravel to boulders present
- 0.33 0.46 - SILT-SAND Dark grey to brown silty sand, lighter sandy silt near bedrock
RP-3 1.02 0.00 0.08 Dry TOP SOIL Topsoil, black organic with roots, needle debris, contains pockets of light gray clayey sili
- 0.08 0.28 - SAND Brown fine to coarse sand with trace gravel to cobble with boulders, roots
- 0.28 0.43 - SILT Light brown silt with trace sand
- 0.43 1.02 - SILT-CLAY Gradient from brown to gray clayey silt to silty clay
RP-4 0.99 0 0.08 Dry TOP SOIL Topsoil, black organic, full of roots
- 0.08 0.20 - SILT-SAND Brown to light brown silty sand, trace clay
- 0.20 0.76 - SILT-CLAY Gray silty clay with trace sand
- 0.76 0.99 - CLAY Light gray clay with some dark gray clay bands
RP-5 1.02 0 0.05 Dry TOP SOIL Topsoil, dark brown to black organic with roots
- 0.05 0.18 - SAND Brown fine to coarse sand, trace gravel, rootlets
- 0.18 0.28 - SILT-SAND Light gray to brown silty sand, trace roots
- 0.28 0.69 - SILT-CLAY Brown silty clay with sporadic organic debris (sticks, twigs), sporadic moderately rounded grave
- 0.69 1.02 - CLAY-SILT Varved clayey silt with light gray to gray laminations
MP-1 0.15 0 0.04 Dry TOP SOIL Topsoil, mostly roots and litter, dark brown to black, low OM
- 0.04 0.15 - SAND Brown coarse to fine sand, full of rootlets
MP-2 0.15 0.00 0.09 Dry TOP SOIL Topsoil, brown to dark brown, organic rich, full of roots, lots of needles
- 0.09 0.15 - CLAY-SILT Grey to light brown clayey silt with some trace sand
MP-3 0.19 0 0.04 Dry TOP SOIL Topsoil, dark brown, full of rootlets, organic with some dark grey sand
- 0.04 0.08 - CLAY-SILT Light grey clayey sill
- 0.08 0.19 - SILT-SAND Transitions from dark orange-brown to light brown, fine silty sand with some trace gravel
MP-4 0.56 0 0.08 Dry TOP SOIL Topsoil, brown to dark brown organic, full of rootlets
) 0.08 0.30 ) SILT-SAND Light l_)rown to gray silty samd with pockets of discontinuous light gray clayey silt, rootlets,
occasional pockets of dark orange
- 0.30 0.56 - SAND-SILT Fine sandy silt, light brown, trace clay, no roots
- 0.56 0.00 - SILT-SAND Bedrock, at interface: 1/2 to 1 inch thick layer of light brown to white sandy silt with trace coarse
MP-6 0.51 0 0.15 Dry TOP SOIL Topsoil, black to dark brown, organic, trace brown sand, roots
- 0.15 0.46 - SAND Dark brown gravelly sand with some cobbles
- 0.46 0.51 - SAND-GRAVEL Light brown to red-orange gravelly sand, appears to be weathered bedrock, contains very
MP-7 0.06 0 0.06 Dry TOP SOIL Topsoil, brown/black organic, filled with roots
- 0.06 0.10 - SAND-GRAVEL Brown sand with gravel
MP-9 0.71 0.00 0.10 Dry TOP SOIL Topsoil, black to dark brown organic, full of roots
- 0.10 0.41 - SILT-SAND Brown silty sand with trace gravel, rootlets, pockets of light gray clayey silt, contains cobbles
- 0.41 0.71 - SAND-GRAVEL Light brown/gray coarse sand with gravel, trace silt
FS-1 0.36 0 0.08 Dry LITTER Moss
- 0.08 0.18 - TOP SOIL Topsoil, full of roots, dark
- 0.18 0.36 - SILT-SAND Dark grey silty sand with some trace clay. Trace gravel throughout
FS-2 0.48 0 0.06 Dry TOP SOIL Organic, leaves, twigs, 0-6 cm
- 0.06 0.10 - CLAY-SILT Grey clayey silt lense
- 0.10 0.15 - CLAY-SAND Dark brown/red medium clay-sand
- 0.15 0.41 - SAND Light orange/brown to whitish-yellow coarse-fine sand
N 0.41 0.48 - CLAY-SILT-COBBLES |Whitish yellow with Targe cobbles. Clayey/silt with some fine sands




TestPitID | OB (m) [From (m)l To (m) g.w. (m) Dominant Sediment Description
FS-3 0.20 0 0.08 Dry TOP SOIL Topsoil, organic, roots, (H horizon)
- 0.08 0.20 - SAND Orange-brown, med-grain sand with some fines, roots.
FS-4 0.46 0.00 0.10 Dry TOP SOIL Topsoil, dark grey to black, full of roots
- 0.10 0.23 - CLAY-SILT Grey clayey silt with trace sand
- 0.23 0.46 - SILT-SAND Dark brown/red silty sand
FS-5 0.41 0 0.05 Dry TOP SOIL Topsoil, black, organic, full of roots
- 0.05 0.41 - CLAY-SILT Light grey to grey clayey silt with some fine to coarse sands
SAT1-2 0.71 0 0.08 Dry TOP SOIL Topsoil, dark brown organic, full of roots
- 0.08 0.11 - SAND-SILT Light gray sandy silt, consistent throughout layer
- 0.11 0.53 - SAND-GRAVEL Brown gravelly sand with gravel to boulder size throughout, gravel to cobble moderately
- 0.53 0.71 - SAND-GRAVEL Light brown, densely packed gravelly sand to sandy gravel
SAT1-3 0.97 0 0.08 Dry TOP SOIL Topsoil, black organic with small rootlets
- 0.08 0.25 - CLAY-SILT Light gray clayey silt, some trace sand
- 0.25 0.97 Seepage (0.25) SILT-CLAY Gray silty clay, moist, contains striations/laminations from 0.5 m, varves ranging from light gray
SAT2-1 0.25 0 0.09 Dry TOP SOIL Topsoil, black organic, full of roots
- 0.09 0.25 - SAND-GRAVEL Brown to dark brown fine to coarse sand with gravel, rootlets
SAT-2-3 0.69 0 0.05 Dry TOP SOIL Topsoil, brown/black, full of roots
- 0.05 0.38 - SAND-GRAVEL Fine to coarse sand with gravel, brown, some rootlets from 5 to 20 cm
- 0.38 0.69 - CLAY-SILT Light gray clayey silf
SAT2-5 0.61 0 0.05 Dry TOP SOIL Topsoil, black organic with roots
- 0.05 0.25 - SAND Brown medium to coarse sand with trace silt, full of roots
- 0.25 0.38 - SILT-SAND Light brown silty sand with trace clay
- 0.38 0.61 - SAND Medium to coarse sand with trace gravel




Test Pit ID: FS-1

Date: August 3 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks:

Weather: sunny, humid @ 11:55 am

ground surface covered in moss 10 cm thick
black organic soils

Depth (inches)

Soil Description

From To
0 3 Moss
3 7 Topsoil, full of roots, dark
7 14 dark grey silty sand with some trace clay. Trace gravel throughout
14 - Auger refusal. Possible bedrock

End End of test pit

Notes:
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Test Pit ID: FS-2

Date: August 3 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks:
Weather: Humid, overcast @ 10:40 AM

Depth (inches) - Soil Description

From To

0 25 organic, leaves, twigs, 0-2.5 inches
25 4 grey clayey silt lense

4 6 dark brown/red med. Clay/sand

6 16 light orange/brown to whitish-yellow coarse-fine sand

16 19 whitish yellow with large cobbles. Clayey/silt with some fine sands
19 -- Auger refusal. Possible bedrock

End End of test pit

Notes:

General overburden observations: reddish brown sand texture with some cobbles at 4 inches transitioning to light brown/yellow
at 6 inches.
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Test Pit ID: FS-3
Date: August 3 2011

Coordinates:

Remarks:

Project: 11-1851 Stillwater

Location: Marathon, Ontario

Sampled By: M. Bower, V. Van Schaik

Weather: Humid, overcast @ 10 AM

Depth (cm) Soil Description
From To
0 8 topsoil, organic, roots, (H horizon)
8 20 orange-brown, med-grain sand with some fines, roots.
20 -- Auger refusal. Possible bedrock
End End of test pit

Notes:




Test Pit ID: FS-4

Date: August 3 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks:

Weather: slightly cloudy, hot @5:40 PM
located in treed area

surface covered in moss, roots, litter

Depth (inches)

Soil Description

From To
0 4 topsoil, dark grey to black, full of roots
4 9 grey clayey silt with trace sand
9 18 dark brown/red silty sand
18 -- Auger refusal. Possible bedrock
End End of test pit

Notes:




Test Pit ID: FS-5
Date: August 3 2011

Coordinates:

Remarks:

Project: 11-1851 Stillwater

Location: Marathon, Ontario

Sampled By: M. Bower, V. Van Schaik

Weather: Sunny, hot, humid @ 4:45
located on ledge of bedrock face
surface covered in litter, ferns, small plants

Depth (inches)

Soil Description

From To
0 2 topsaoil, black, organic, full of roots
2 16 light grey to grey clayey silt with some fine-coarse sands
16 -- Auger refusal. Possible bedrock
Notes:

Possible area of interest for clay
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Test Pit ID: MP-1

Date: August 4 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks: Surface covered in ferns, litter
Weather: sunny, clear, cool @ 9:20 am
tried multiple locations within 20 m radius,
very shallow soils.

Depth (inches)

Soil Description

From To
0 15 topsoil, mostly roots and litter, dark brown to black, low OM
15 6 brown coarse to fine sand, full of rootlets
6 -- Auger refusal. Possible bedrock

End End of test pit

Notes:

overburden thickness varies from 1 to 6 inches




Test Pit ID: MP-2

Date: August 4 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks:

Weather: sunny with clouds @ 12:25 pm
dense forest

ground covered in needles, litter

Depth (inches)

Soil Description

From To
0 3.5 topsaoil, brown to dark brown, organic rich, full of roots, lots of needles
35 6 grey to light brown clayey silt with some trace sand
6 -- Auger refusal. Possible bedrock

Notes:




Test Pit ID: MP-3

Date: August 4 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks: conifers not present
Weather: sunny, clear, breezy @ 4:35 pm
located in slightly treed area with blueberries

ground covered in bushes, small plants, leaf litter,
deciduous trees

Depth (inches) Soil Description
From To
0 15 topsoil, dark brown, full of rootlets, organic with some dark grey sand
1.5 3 light grey clayey silt
3 7.5 transitions from dark orange-brown to light brown, fine silty sand with some trace gravel
7.5 -- Auger refusal. Possible bedrock

End End of test pit

Notes:




Test Pit ID: MP-4

Date: August 4 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, breezy @ 5:30 pm
Remarks: located in a wooded area near exposed
bedrock; ground covered in moss, small conifers,
plants, leaf litter
Depth (inches)

Soil Description

From To
0 3 topsoil, brown to dark brown organic, full of rootlets
light brown to gray silty samd with pockets of discontinuous light gray clayey silt, rootlets,
3 12 occasional pockets of dark orange
12 22 fine sandy silt, light brown, trace clay, no roots
bedrock, at interface: 1/2 to 1 inch thick layer of light brown to white sandy silt with trace coarse
22 -- sand. Auger refusal, possible bedrock

End End of test pit

Notes:




Test Pit ID: MP-6

Date: August 6 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, warm @ 4:47 pm

Remarks: located in stand of alder trees and old
pines near 2 Duck and new road cut for current
drilling, ground covered in young conifers, pine
needles and litter

Depth (inches)

Soil Description

From To
0 6 topsaoil, black to dark brown, organic, trace brown sand, roots
6 18 dark brown gravelly sand with some cobbles
light brown to red-orange gravelly sand, appears to be weathered bedrock, contains very friable
18 20 black mineral, appears to be weathered blue-green syenite
20 -- Auger refusal. Possible bedrock

End End of test pit

Notes:




Test Pit ID: MP-7

Date: August 5 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik
Weather: sunny, clear, hot @ 1:33 pm

Remarks: located in old tree stand near recent drill

hole and possible moose blind, ground surface
covered in moss, pine needles, litter

Depth (inches)

Soil Description

From To
0 25 topsoil, brown/black organic, filled with roots
2.5 4.5 brown sand with gravel
4.5 -- Auger refusal. Possible bedrock

End End of test pit

Notes:




Test Pit ID: MP-9
Date: August 4 2011

Coordinates:

small plants, litter

Project: 11-1851 Stillwater

Location: Marathon, Ontario

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, breezy @ 6:33 pm
Remarks: located in slightly wooded area off
access road; ground covered in pine cones, moss,

Tl

Depth (inches)

Soil Description

From To
0 4 topsaoil, black to dark brown organic, full of roots
4 16 brown silty sand with trace gravel, rootlets, pockets of light gray clayey silt, contains cobbles
16 28 light brown/gray coarse sand with gravel, trace silt
28 -- Auger refusal. Bedrock, at interface: 1 inch fine material, fine silty sand.
End End of test pit

Notes:




Test Pit ID: RP-1
Date: August 4 2011
Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks:

Weather: sunny, warm @ 10:25 am

located in low-lying area at bottom of rock face
ground covered in leaf litter, moss, plants

Depth (inches)

Soil Description

From To
0 4 topsaoil, organic, black, roots
4 16 dark brown, silty sand, boulders located throughout
16 24 wet medium sand with trace gravel and silt, brown
24 30 clayey silt with trace sand, comp saturated, dark grey, water filled to 27 inches
End End of test pit

Notes:




Test Pit ID: RP-2

Date: August 4 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks:

Weather: sunny, warm, breezy @ 2:57 pm
located on top of ledge in lightly forested area
ground covered in shrubs, light moss, litter

Depth (inches)

Soil Description

From To
0 3 dark brown topsaoil, full of roots, some random pockets of light grey clayey silt (looks like soot)
3 13 orange-brown med to fine sand, trace silt, gravel to boulders present
13 18 dark grey to brown silty sand, lighter sandy silt near bedrock
18 -- Auger refusal. Possible bedrock
End End of test pit

Notes:




Test Pit ID: RP-3
Date: August 6 2011
Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: rainy, warm @ 9:53 am

Remarks: located in mixed tree stand east of
southern tip of S19, ground covered in small
conifers, needles, saplings, litter, trace ferns

Depth (inches)

Soil Description

From To
0 3 topsoil, black organic with roots, needle debris, contains pockets of light gray clayey silt
3 11 brown fine to coarse sand with trace gravel to cobble with boulders, roots
11 17 light brown silt with trace sand
17 40 gradient from brown to gray clayey silt to silty clay
End End of test pit

Notes:




Test Pit ID: RP-4

Date: August 5 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear @ 10:35 am

Remarks: located in dense alder trees on side of
hill, ground covered in grasses, ferns, saplings,
litter

Depth (inches)

From To
0 3 topsoil, black organic, full of roots
3 8 brown to light brown silty sand, trace clay
8 30 gray silty clay with trace sand
30 39 light gray clay with some dark gray clay bands

End End of test pit

Notes:




EcoMetrix

Test Pit ID: RP-5

Date: August 6 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: wet, cloudy, warm @ 1:26 pm
Remarks: general area is abundant in clay,

located in clay rich area surrounded by alder trees

east of bedrock cliffs, ground covered in ferns,

saplings, pine needles, litter, some moss covered

logs

Depth (inches)
From To

Soil Description

0 2 topsoil, dark brown to black organic with roots
2 7 brown fine to coarse sand, trace gravel, rootlets
7 11 light gray to brown silty sand, trace roots

11 27 boulder

brown silty clay with sporadic organic debris (sticks, twigs), sporadic moderately rounded gravel to

27 40 inch

varved clayey silt with light gray to gray laminations, thicknesses ranged between 1/2 inch to 1.5

End End of test pit

Notes:




Test Pit ID: SAT 1-2

Date: August 5 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, hot @ 2:30 pm

Remarks: located in tree stand near swampy area
and access road, ground covered in small
conifers, litter, slight moss

Depth (inches) Soil Description
From To
0 3 topsoil, dark brown organic, full of roots
3 4.5 light gray sandy silt, consistent throughout layer
brown gravelly sand with gravel to boulder size throughout, gravel to cobble moderately rounded,
4.5 21 boulder slightly rounded
21 28 light brown, densely packed gravelly sand to sandy gravel

End End of test pit

Notes:




Test Pit ID: SAT 1-3

Date: August 5 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, hot @ 4:03 pm
Remarks: located in old creek bed under alder
trees, ground covered in ferns, shrubs, litter, slight

moss
Depth (inches) Soil Description
From To
0 3 topsaoil, black organic with small rootlets
3 10 light gray clayey silt, some trace sand
gray silty clay, moist, contains striations/laminations from 20 inches, varves ranging from light gray
10 38 to gray

End End of test pit

Notes:




Test Pit ID: SAT 2-1

Date: August 5 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, warm @ 6:09 pm
Remarks: located in plant filled area near former
cut line, ground covered in plants, litter, trace
amounts of moss

S8

Depth (inches)

Soil Description

From To
0 3.5 topsoil, black organic, full of roots
3.5 10 brown to dark brown fine to coarse sand with gravel, rootlets
10 -- Auger refusal. Possible bedrock.

End End of test pit

Notes:




Test Pit ID: SAT 2-3
Date: August 5 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Weather: sunny, clear, warm @ 6:55 pm
Remarks: located off access road in sloping area
near exposed bedrock, ground covered in ferns,

litter
Depth (inches) Soil Description
From To

0 2 topsoil, brown/black, full of roots

2 15 fine to coarse sand with gravel, brown, some rootlets from 2-9 inches
15 27 light gray clayey silt

27 -- Auger refusal. Possible bedrock

End End of test pit

Notes:




Test Pit ID: SAT-2-5
Date: August 3 2011

Project: 11-1851 Stillwater

Location: Marathon, Ontario
Coordinates:

Sampled By: M. Bower, V. Van Schaik

Remarks: surface covered in ferns, tree litter
Weather: Sunny, hot, humid @3:08 pm
located on side of cliff on Malachite trail

heavily wooded area

Depth (inches)

Soil Description

From To
0 2 topsaoil, black organic with roots
2 10 brown med-coarse sand with trace silt, full of roots
10 15 light brown silty sand with trace clay
15 24 med-coarse sand with trace gravel
24 -- Auger refusal. Possible bedrock
End End of test pit
Notes:

Occasional moderate rounded cobble pieces in with gravel
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OnLine LIMS

SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365 Friday, October 28, 2011

Ecometrix

Attn : Michael Bower Date Rec. : 27 September 2011
LR Report: CA10555-SEP11

6800 Campobello Road Reference: 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS

Final Report

Sample ID Sample Date & % Moisture Hg Ag Al As Ba Be Bi Ca Cd

Time (weO;wt) Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g

(]
3: Analysis Approval Date 04-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11
4: Analysis Approval Time 18:08 18:01 12:17 12:19 12:17 12:17 12:17 12:17 12:19 12:17
5:RP-1TS 20-Sep-11 68.7 0.3 0.37 6300 13 85 0.27 0.39 2600 0.53
6: RP-2TS 20-Sep-11 40.0 0.2 0.06 3100 55 53 0.09 0.31 2000 0.42
7:RP-3TS 20-Sep-11 38.6 0.2 0.42 4500 3.2 91 0.18 0.36 3300 0.58
8:RP-4TS 20-Sep-11 47.0 0.1 0.08 12000 3.6 89 0.40 0.29 6000 0.48
9:RP-5TS 20-Sep-11 47.6 0.2 0.26 4500 3.1 95 0.21 0.45 3300 1.1
10: FS-2TS 20-Sep-11 59.8 0.2 0.12 2000 1.8 73 0.09 0.28 2700 0.49
11: FS-4TS 20-Sep-11 43.8 0.2 0.09 8800 2.8 44 0.15 0.30 590 0.29
12: FS-1TS 20-Sep-11 74.8 0.2 0.30 11000 3.2 50 0.26 0.23 1100 0.74
13: SAT 2-5TS 20-Sep-11 24.2 <0.1 0.13 4700 4.9 430 0.15 0.38 4400 0.64
14: SAT 2-3TS 20-Sep-11 44.2 0.2 0.31 11000 3.6 110 0.39 0.27 3700 0.90
15: SAT 1-3TS 20-Sep-11 44.3 0.1 0.47 16000 35 170 0.62 0.33 9600 2.2
16: MP-3 20-Sep-11 41.2 0.3 0.17 2000 1.9 92 0.09 0.29 3400 0.63
17: MP-6 20-Sep-11 43.3 0.1 0.25 18000 10 170 14 0.35 2700 0.97
18: MP-9 20-Sep-11 22.1 0.2 0.20 4200 2.7 79 0.14 0.29 3100 0.50
19: FS-3TS 20-Sep-11 28.4 <0.1 0.23 5100 2.3 67 0.11 0.30 2400 0.16
20: FS-5TS 20-Sep-11 57.7 0.2 0.22 6900 2.3 97 0.55 0.35 1800 1.1
21: SAT1-2TS 20-Sep-11 40.3 0.2 0.13 1700 1.0 78 0.08 0.26 1900 0.78
22:SAT2-1TS 20-Sep-11 24.6 0.1 0.16 7900 2.2 81 0.16 0.57 3500 0.52
Page 1 of 3

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10555-SEP11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Sample ID Sample Date & % Moisture Hg Ag Al As Ba Be Bi Ca Cd

Time (We(;Wt) Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g

(]
23: MP-1TS 20-Sep-11 26.7 0.1 0.11 2800 3.7 87 0.12 0.38 2000 0.47
24: MP-2 TS 20-Sep-11 47.8 0.2 0.31 4900 1.3 87 0.17 0.29 3700 0.88
25: MP-4 TS 20-Sep-11 35.3 <0.1 0.09 8600 0.5 80 0.07 0.12 5500 0.87
26: MP-7 TS 20-Sep-11 25.9 0.1 0.34 3100 2.0 260 0.11 0.29 8200 0.44
27: RP-1 OB Lab Date: n/a 41.0 <0.1 0.05 17000 <05 33 0.38 <0.09 2400 0.08
28: RP-2 OB Lab Date: n/a 28.4 0.2 0.06 30000 2.4 44 0.48 0.13 370 0.13
29: RP-3 OB Lab Date: n/a 21.4 <0.1 0.08 25000 2.2 130 0.90 0.20 3400 0.09
30: RP-4 OB Lab Date: n/a 21.0 <0.1 0.10 14000 1.9 80 0.61 0.14 96000 0.18
31: RP-5 OB Lab Date: n/a 235 <0.1 0.08 19000 2.3 100 0.81 0.22 45000 0.17
32: SAT 1-3 OB Lab Date: n/a 20.4 <0.1 0.08 18000 2.0 110 0.75 0.17 19000 0.12
33: SAT 1-2 OB Lab Date: n/a 20.6 <0.1 0.04 16000 1.0 51 0.37 0.14 1200 0.15
34: SAT 2-1 OB Lab Date: n/a 9.6 <0.1 0.05 16000 <05 40 0.17 <0.09 4900 0.21
35: SAT 2-3 OB Lab 20-Sep-11 14.5 <0.1 0.07 9400 <05 34 0.18 <0.09 1900 0.09
36: SAT 2-5 OB Lab 20-Sep-11 11.7 <0.1 0.06 11000 <05 200 0.24 <0.09 7800 0.14
37: FS-1 OB Lab Date: n/a 30.6 <0.1 0.06 8400 14 50 0.19 0.16 1100 0.12
38: FS-2 OB Lab Date: n/a 32.2 <0.1 0.06 20000 3.7 29 0.26 0.20 1300 0.14
39: FS-3 OB Lab Date: n/a 19.2 <0.1 0.36 28000 <05 63 0.28 <0.09 6600 0.14
40: FS-4 OB Lab Date: n/a 415 0.1 0.03 23000 0.8 29 0.29 0.12 800 0.14
41: FS-5 OB Lab Date: n/a 24.3 <0.1 0.06 8700 <05 45 0.16 0.13 750 0.07
42: MP-1 OB Lab Date: n/a 11.1 <0.1 0.11 7000 <05 34 0.18 0.36 1500 0.16
43: MP-2 OB Lab Date: n/a 14.4 <0.1 0.10 9100 0.7 75 0.17 0.23 1500 0.10
44: MP-3 OB Lab Date: n/a 19.9 <0.1 0.06 11000 0.7 37 0.13 0.15 2900 0.10
45: MP-4 OB Lab 20-Sep-11 19.8 <0.1 0.06 17000 11 38 0.38 0.11 1000 0.14
46: MP-6 OB Lab 20-Sep-11 13.7 <0.1 0.02 28000 <05 99 0.83 <0.09 5800 0.12
47: MP-7 OB Lab 20-Sep-11 9.8 <0.1 0.15 5900 0.8 110 0.12 0.20 43000 0.16
48: MP-9 OB Lab 20-Sep-11 10.7 <0.1 0.05 15000 0.9 64 0.39 0.11 1900 0.05
49: AP 20-Sep-11 3.8 <0.1 0.04 11000 11 40 0.30 0.10 7100 0.09
50: FO 20-Sep-11 0.9 <0.1 0.03 9500 1.2 74 0.32 <0.09 10000 0.07
51: PR 20-Sep-11 13.2 <0.1 0.04 6000 0.8 43 0.27 <0.09 81000 0.06
52: MG 20-Sep-11 4.9 <0.1 0.02 8600 0.8 25 0.25 <0.09 2100 0.07
53: HL 20-Sep-11 56.7 <0.1 0.04 15000 2.6 94 0.87 0.11 3500 0.81
54: DUP-1 20-Sep-11 28.9 <0.1 0.21 7400 2.8 94 0.23 0.34 3200 0.50
55: DUP-2 20-Sep-11 15.2 <0.1 0.03 10000 <05 43 0.19 <0.09 2500 0.07
56: DUP-3 20-Sep-11 10.1 <0.1 0.06 14000 21 59 0.39 <0.09 2100 0.05
Page 2 of 3

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10555-SEP11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365
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Brian Grahat B.Sc.
Project Specialist
Environmental Services, Analytical
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365 Friday, October 28, 2011

Ecometrix

Attn : Michael Bower Date Rec. : 27 September 2011
LR Report: CA10555-SEP11

6800 Campobello Road Reference: 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS

Final Report

Sample ID Co Cr Cu Fe K Li Mg Mn Mo Ni P

Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g
3: Analysis Approval Date 27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11 27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11
4: Analysis Approval Time 12:17 12:17 12:17 12:19 12:19 12:17 12:19 12:17 12:18 12:18 12:19
5:RP-1TS 2.3 26 11 3400 740 <2 380 110 2.7 11 810
6: RP-2TS 1.1 140 7.4 10000 600 <2 430 330 1.2 6.4 510
7:RP-3TS 3.4 79 10 9500 1300 3 1300 220 1.6 9.7 610
8:RP-4TS 9.6 69 15 20000 2400 18 5700 610 0.6 21 650
9:RP-5TS 2.7 41 13 8400 1400 3 1100 110 1.5 10 760
10: FS-2TS 0.93 48 8.6 5300 830 <2 480 77 1.1 5.7 580
11: FS-4 TS 0.90 73 5.6 15000 650 <2 390 60 21 4.3 460
12: FS-1TS 3.3 86 20 15000 770 2 700 47 1.7 9.6 1200
13: SAT2-5TS 19 53 14 55000 2200 2 4400 4100 2.3 51 2200
14: SAT 2-3 TS 43 58 40 22000 710 5 2700 4100 1.9 18 1100
15: SAT 1-3 TS 10 47 150 23000 2500 15 6600 2000 1.0 52 1100
16: MP-3 2.6 92 10.0 5100 780 <2 680 140 0.9 9.3 610
17: MP-6 520 30 49 120000 640 4 3000 26000 3.7 29 1800
18: MP-9 45 180 12 11000 1100 3 1000 210 1.3 11 550
19: FS-3TS 6.8 89 11 35000 570 <2 1300 240 1.5 15 340
20: FS-5TS 4.1 57 18 5500 690 <2 540 60 1.5 15 870
21: SAT1-2TS 1.0 50 8.6 4400 1000 <2 420 110 1.0 5.4 670
22:SAT2-1TS 11 88 13 26000 910 <2 7600 440 1.0 25 820

Page 1 of 3

Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10555-SEP11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Sample ID Co Cr Cu Fe K Li Mg Mn Mo Ni P
Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g
23: MP-1TS 43 150 16 95000 560 3 24000 1800 1.7 100 670
24: MP-2 TS 4.3 87 36 6400 880 <2 720 70 0.9 16 640
25: MP-4 TS 36 360 76 66000 950 16 25000 980 0.6 53 650
26: MP-7 TS 26 26 36 110000 540 3 7100 1700 3.3 3.8 4300
27: RP-1 OB Lab 7.1 140 19 18000 1000 13 4000 190 0.9 19 590
28: RP-2 OB Lab 2.6 49 17 26000 410 8 1500 65 1.7 7.4 460
29: RP-3 OB Lab 15 68 28 34000 2900 34 9200 500 0.4 36 350
30: RP-4 OB Lab 8.7 41 17 22000 2900 24 24000 470 0.2 24 500
31: RP-5 OB Lab 12 50 19 29000 2900 30 15000 670 0.3 27 710
32: SAT 1-3 OB Lab 12 54 31 29000 2900 29 11000 640 0.2 31 530
33: SAT 1-2 OB Lab 8.7 68 15 26000 940 13 5000 280 0.6 22 290
34: SAT 2-1 OB Lab 28 29 20 45000 470 6 16000 1100 0.6 44 1500
35: SAT 2-3 OB Lab 17 43 24 21000 470 10 4500 1200 8.6 18 440
36: SAT 2-5 OB Lab 27 61 27 67000 1400 11 12000 1100 14 37 3700
37: FS-1 OB Lab 4.3 220 10 15000 1200 8 2400 150 4.3 11 230
38: FS-2 OB Lab 35 210 26 46000 470 9 3400 200 3.2 7.8 320
39: FS-3 OB Lab 21 140 43 61000 550 6 9800 550 2.6 35 1200
40: FS-4 OB Lab 2.2 180 7.1 23000 580 3 1400 75 2.0 6.0 330
41: FS-5 OB Lab 1.9 200 8.4 9500 910 5 1100 58 3.9 6.9 98
42: MP-1 OB Lab 67 460 30 190000 390 6 42000 2400 1.8 160 610
43: MP-2 OB Lab 4.4 210 31 16000 830 4 1600 77 2.7 16 86
44: MP-3 OB Lab 28 200 18 49000 620 5 24000 410 0.9 200 270
45: MP-4 OB Lab 3.1 190 32 18000 730 7 1700 96 3.4 13 330
46: MP-6 OB Lab 120 72 63 130000 510 17 14000 5300 14 64 1100
47: MP-7 OB Lab 50 64 77 210000 580 8 20000 3900 4.0 5.1 18000
48: MP-9 OB Lab 7.3 160 13 21000 1400 18 5600 220 0.5 25 320
49: AP 8.1 180 12 21000 1300 13 5600 350 2.8 22 460
50: FO 6.7 160 10.0 20000 1100 12 5700 270 0.6 20 370
51: PR 45 130 9.6 12000 1600 10 25000 290 15 13 470
52: MG 5.7 190 6.3 17000 980 9 3500 220 0.5 16 390
53: HL 5.7 180 11 25000 1400 12 2900 300 3.9 12 930
54: DUP-1 4.6 180 11 17000 1800 5 1800 230 12 12 420
55: DUP-2 12 190 21 21000 1100 11 4700 820 2.8 19 420
56: DUP-3 7.3 150 13 21000 1600 16 5300 170 0.5 27 340
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

<,

Brian Grahat B.Sc.
Project Specialist
Environmental Services, Analytical

Page 3 of 3
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365 Friday, October 28, 2011

Ecometrix

Attn : Michael Bower Date Rec. : 27 September 2011
LR Report: CA10555-SEP11

6800 Campobello Road Reference: 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS

Final Report
Sample ID S Pb Sb Se Sn Sr Ti Tl U \ Y Zn
Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g
3: Analysis Approval Date 27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11  27-Oct-11
4: Analysis Approval Time 12:19 12:18 12:18 12:18 12:18 12:18 12:18 12:18 12:18 12:18 12:18 12:18
5:RP-1TS 1400 66 150 6.2 1.8 23 75 0.07 0.27 9 43 34
6: RP-2TS 560 41 7.5 1.7 14 10 270 0.08 0.19 26 0.77 44
7:RP-3TS 870 51 12 1.2 1.7 24 420 0.10 0.30 27 1.6 53
8:RP-4TS 710 36 11 0.7 1.0 15 660 0.15 0.34 36 2.8 120
9:RP-5TS 890 85 1.8 11 1.9 15 350 0.12 0.35 22 14 50
10: FS-2TS 1300 49 1.1 1.6 1.3 23 89 0.07 0.18 14 0.92 30
11: FS-4TS 510 36 12 11 1.0 5.7 420 0.06 0.41 36 12 24
12:FS-1TS 1300 24 1.0 2.0 0.8 10 290 0.08 1.0 18 3.6 24
13: SAT 2-5TS 530 72 0.9 <0.7 1.8 34 1600 0.24 0.42 33 45 120
14: SAT 2-3TS 1100 43 <0.8 1.3 0.9 36 360 0.16 0.58 25 2.8 a7
15: SAT 1-3TS 960 39 <0.8 1.2 1.2 50 550 0.17 1.7 34 9.0 130
16: MP-3 1300 51 <0.8 1.3 1.2 23 180 0.10 0.19 25 0.74 38
17: MP-6 1600 46 <0.8 2.3 0.8 26 390 0.40 14 140 6.6 67
18: MP-9 870 40 <0.8 0.9 1.3 18 460 0.08 0.24 29 0.97 41
19: FS-3TS 530 40 <0.8 <07 1.2 27 770 0.06 0.18 230 0.77 27
20: FS-5TS 980 62 <0.8 1.3 14 18 150 0.10 0.50 12 4.6 50
21: SAT1-2TS 1100 53 <0.8 12 12 15 120 0.08 0.19 14 0.68 46
22:SAT2-1TS 670 53 1.0 11 1.1 43 280 0.08 0.66 38 2.3 48
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10555-SEP11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Sample ID S Pb Sb Se Sn Sr Ti Tl U \ Y Zn
Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g Hg/g
23: MP-1 TS 750 50 1.0 <0.7 1.6 19 2000 0.10 0.21 250 0.82 120
24: MP-2 TS 1300 43 1.0 1.3 1.0 32 180 0.10 0.26 16 19 36
25: MP-4 TS 650 15 <0.8 <0.7 <0.5 45 1000 0.03 0.15 180 14 130
26: MP-7 TS 690 36 <0.8 <07 11 43 14000 0.03 0.33 360 13 180
27: RP-1 OB Lab 180 55 <0.8 0.8 <05 11 570 0.05 0.48 25 4.0 43
28: RP-2 OB Lab 810 8.7 <0.8 1.8 <05 4.4 590 0.06 0.59 53 3.6 23
29: RP-3 OB Lab 130 12 <0.8 <0.7 0.6 23 1200 0.21 0.64 55 9.4 56
30: RP-4 OB Lab 1600 7.4 <0.8 <0.7 <05 63 830 0.17 0.67 33 11 43
31: RP-5 OB Lab 800 10 <0.8 <0.7 <05 37 880 0.21 0.73 40 9.8 55
32: SAT 1-3 OB Lab 360 10 <0.8 <0.7 <05 27 980 0.19 0.67 44 9.4 55
33: SAT 1-2 OB Lab 120 10 <0.8 <0.7 <05 9.0 900 0.07 0.33 71 2.6 36
34: SAT 2-1 OB Lab 210 2.7 <0.8 <0.7 <05 34 370 0.02 0.30 50 5.2 50
35: SAT 2-3 OB Lab 120 4.1 <0.8 <0.7 <05 13 650 0.05 0.37 93 2.4 26
36: SAT 2-5 OB Lab 210 2.1 <0.8 <0.7 <05 34 1900 0.03 0.61 98 11 69
37: FS-1 OB Lab 200 9.4 <0.8 <0.7 0.6 13 690 0.08 0.58 39 21 20
38: FS-2 OB Lab 640 6.5 <0.8 0.9 <0.5 16 600 0.04 0.49 44 4.0 16
39: FS-3 OB Lab 380 35 <0.8 <0.7 <05 68 690 0.03 0.24 180 35 38
40: FS-4 OB Lab 340 6.7 <0.8 14 <05 7.0 520 0.04 0.69 39 2.7 11
41: FS-5 OB Lab 100 6.3 <0.8 <0.7 0.5 9.0 500 0.06 0.36 21 17 9.4
42: MP-1 OB Lab 210 5.9 <0.8 <0.7 0.7 16 5500 0.03 0.25 550 11 130
43: MP-2 OB Lab 120 14 <0.8 <0.7 0.6 14 1000 0.08 0.29 61 15 16
44: MP-3 OB Lab 210 6.9 <0.8 <0.7 <05 19 940 0.03 0.23 110 14 33
45: MP-4 OB Lab 400 7.5 <0.8 1.0 <0.5 10 600 0.05 0.78 36 4.7 19
46: MP-6 OB Lab 270 3.8 <0.8 0.8 <05 60 2500 0.09 0.58 740 7.1 55
47: MP-7 OB Lab 720 8.7 <0.8 <0.7 0.7 91 17000 0.03 0.83 570 61 210
48: MP-9 OB Lab 72 5.9 <0.8 <0.7 <0.5 12 890 0.08 0.44 39 3.8 24
49: AP 180 4.2 <0.8 <0.7 <05 19 760 0.07 0.46 30 43 35
50: FO 250 3.7 <0.8 <0.7 <0.5 21 710 0.04 0.46 31 5.3 24
51: PR 1400 3.7 <0.8 <0.7 <05 50 460 0.08 0.51 16 6.3 21
52: MG 130 2.6 <0.8 <0.7 <05 13 540 0.04 0.37 23 35 22
53: HL 1600 22 <0.8 0.9 <05 16 510 0.11 0.95 20 12 90
54: DUP-1 1000 a7 <0.8 <0.7 1.3 23 560 0.12 0.38 36 19 46
55: DUP-2 170 4.5 <0.8 <0.7 <0.5 18 650 0.07 0.48 30 3.0 23
56: DUP-3 110 5.0 <0.8 <0.7 <05 10 740 0.07 0.39 34 31 24
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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P.O. Box 4300 - 185 Concession St. LR Report : CA10555-SEP11
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OnLine LIMS

SGS anada In.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365 December-09-11

Ecometrix

Attn : Michael Bower Date Rec. : 02 December 2011
LR Report: CA10130-DEC11

6800 Campobello Road Reference: Marathon 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS
Final Report

Analysis 3: 4: 5: 6: 7:

Analysis Analysis QC-Blank QC-STD% QC-DUP %

Approval Approval Recovery Recovery

Date Time
% Moisture (wet wt) [%] 05-Dec-11 13:15
Mercury [0g/g] 08-Dec-11 11:46 <0.1 95% 100%
Aluminum [0g/g] 08-Dec-11 11:33 <1 96% 101%
Arsenic [0g/g] 09-Dec-11 10:04 <0.5 101% 100%
Barium [Og/g] 09-Dec-11 10:04 <0.01 104% 120%
Beryllium [Og/g] 09-Dec-11 10:04 <0.02 98% 100%
Bismuth [0g/g] 09-Dec-11 10:04 <0.09 97% 102%
Calcium [Og/g] 08-Dec-11 11:33 <1 98% 109%
Cadmium [0g/g] 09-Dec-11 10:04 <0.02 107% 106%
Cobalt [0g/g] 09-Dec-11 10:04 <0.01 104% 102%
Chromium [0g/g] 09-Dec-11 10:04 <05 100% 95%
Copper [0g/g] 09-Dec-11 10:04 <0.1 100% 100%
Iron [Og/g] 08-Dec-11 11:33 <1 98% 100%
Potassium [0g/g] 08-Dec-11 11:33 <1 94% 117%
Lithium [Og/g] 09-Dec-11 10:04 <2 102% 100%
Magnesium [Og/g] 08-Dec-11 11:33 <1 100% 102%
Manganese [0g/g] 09-Dec-11 10:04 <0.1 102% 101%
Molybdenum [Og/g] 09-Dec-11 10:04 <0.1 101% 98%
Sodium [0g/g] 08-Dec-11 11:33 <1 98% 101%
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.
P.O. Box 4300 - 185 Concession St. LR Report : CA10130-DEC11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Analysis 3 4: 5: 6: 7:

Analysis Analysis  QC - Blank QC-STD% QC-DUP %

Approval Approval Recovery Recovery

Date Time

Nickel [Og/g] 09-Dec-11 10:04 <01 101% 100%
Phosphorus [0g/g] 08-Dec-11 11:33 <2 97% 103%
Lead [Og/g] 09-Dec-11 10:04 <0.05 97% 105%
Antimony [0g/g] 09-Dec-11 10:04 <0.8 104% 108%
Selenium [0g/g] 09-Dec-11 10:04 <0.7 106% 100%
Tin [Og/g] 09-Dec-11 10:04 <05 99% 106%
Strontium [0g/g] 09-Dec-11 10:04 <0.02 104% 100%
Titanium [Og/g] 09-Dec-11 10:04 <0.1 105% 105%
Thallium [0g/g] 09-Dec-11 10:04 <0.02 97% 98%
Uranium [Og/g] 09-Dec-11 10:04 <0.002 103% 100%
Vanadium [Og/g] 09-Dec-11 10:04 <1 100% 100%
vYitrium [Og/g] 09-Dec-11 10:04 <0.004 103% 100%
Zinc [Og/g] 08-Dec-11 11:34 <0.1 98% 100%

Chris Sullivan, B.Sc., C.Chem
Project Specialist
Environmental Services, Analytical

Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS anada In.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365 December-09-11

Ecometrix

Attn : Michael Bower Date Rec. : 02 December 2011
LR Report: CA10130-DEC11

6800 Campobello Road Reference: Marathon 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS
Final Report

Analysis 9: 10: 11: 12: 13: 14: 15: 16: 17:
KP11-15 KP11-13 KP11-05(0-0.3) KP11-05(8.8-9.4) KP11-10 KP11-09(0-0.3) KP11-12 KP11-14 KP11-38(0-0.3)

% Moisture (wet wt) [%] 24.4 29.6 21.1 15.1 28.4 18.3 16.9 9.2 19.3
Mercury [0g/g] <0.1 <0.1 0.2 <0.1 0.2 <0.1 <0.1 <0.1 <0.1
Aluminum [0g/g] 12000 11000 7400 2700 8400 10000 7100 17000 12000
Arsenic [0g/g] 1.7 2.2 0.8 <05 2.8 1.2 25 1.4 0.7
Barium [Og/g] 31 29 19 18 35 39 23 25 41
Beryllium [Og/g] 0.39 0.23 0.17 0.17 0.17 0.30 0.22 0.34 0.32
Bismuth [0g/g] <0.09 0.09 <0.09 <0.09 0.16 <0.09 0.11 <0.09 <0.09
Calcium [Og/g] 990 480 1300 68000 590 2100 350 930 2700
Cadmium [0g/g] 0.08 0.20 0.08 0.04 0.18 0.17 0.07 0.11 0.14
Cobalt [0g/g] 2.4 1.3 3.3 3.0 1.7 6.6 3.4 3.5 9.7
Chromium [0g/g] 40 39 86 35 54 93 50 64 100
Copper [0g/g] 6.0 4.3 6.0 8.5 8.5 12 6.6 6.9 25
Iron [Og/g] 38000 39000 12000 7900 35000 17000 38000 37000 23000
Potassium [0g/g] 670 590 470 620 500 780 740 590 670
Lithium [Og/g] 7 4 6 5 3 11 6 7 11
Magnesium [0g/g] 1200 680 1800 20000 790 3400 1200 2000 5300
Manganese [0g/g] 220 210 150 270 190 210 540 350 410
Molybdenum [Og/g] 11 1.9 0.5 0.2 2.4 0.7 1.4 1.2 0.7
Sodium [0g/g] 270 260 290 270 210 320 190 310 390
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10130-DEC11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Analysis 9: 10: 11: 12: 13: 14: 15: 16: 17:
KP11-15 KP11-13 KP11-05(0-0.3) KP11-05(8.8-9.4) KP11-10 KP11-09(0-0.3) KP11-12 KP11-14 KP11-38(0-0.3)

Nickel [Og/g] 5.8 3.1 9.4 9.1 4.0 26 6.1 8.9 29
Phosphorus [0g/g] 310 180 390 390 300 530 120 190 580
Lead [Og/g] 5.9 7.6 3.3 2.0 13 3.6 6.3 5.4 3.0
Antimony [0g/g] <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Selenium [0g/g] 0.8 1.7 1.0 0.8 11 1.0 0.8 1.8 <0.7
Tin [Og/g] 11 0.9 <05 <05 0.8 <05 0.6 <05 <05
Strontium [Og/g] 4.2 3.8 7.8 47 3.8 14 3.3 7.3 16
Titanium [Og/g] 470 710 590 380 790 540 570 750 820
Thallium [0g/g] 0.05 0.04 0.04 0.03 0.05 0.05 0.05 0.05 0.05
Uranium [Og/g] 0.77 0.63 0.34 0.67 0.68 0.46 0.57 0.62 0.52
Vanadium [Og/g] 22 23 22 14 40 32 27 20 51
Yitrium [Og/g] 4.7 2.5 3.1 5.9 2.0 3.7 2.8 4.1 5.4
zinc [0g/g] 19 15 12 8.8 20 26 19 21 47

Chris Sullivan, B.Sc., C.Chem
Project Specialist
Environmental Services, Analytical

Page 2 of 2
Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



SGS Canada Inc.

P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Ecometrix

Modified ABA (Price 1997)

Friday, November 18, 2011

OnLine LIMS

Attn : Michael Bower Date Rec. : 27 September 2011
LR Report: CA10556-SEP11

6800 Campobello Road Reference: 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS

Final Report

Sample ID Sample Date & Paste pH Fizz Rate Sample HCI added HCI NaOH NaOH to Final pH

Time units -—- weight mL Normality  Normality pH=8.3 mL units

g
3: Analysis Approval Date 01-Nov-11 01-Nov-11 01-Nov-11  01-Nov-11  01-Nov-11 01-Nov-11  01-Nov-11  01-Nov-11
4: Analysis Approval Time 14:43 14:43 14:43 14:43 14:43 14:43 14:43 14:43
5:RP-1TS 20-Sep-11 4.65 1 1.98 20.00 0.10 0.10 32.52 1.45
6: RP-2TS 20-Sep-11 4.30 1 197 20.00 0.10 0.10 24.92 1.22
7:RP-3TS 20-Sep-11 4.55 1 1.99 20.00 0.10 0.10 24.14 1.28
8:RP-4TS 20-Sep-11 5.22 1 1.97 20.00 0.10 0.10 21.39 1.53
9:RP-5TS 20-Sep-11 4.22 1 2.00 20.00 0.10 0.10 27.36 1.24
10: FS-2 TS 20-Sep-11 3.80 1 1.96 20.00 0.10 0.10 34.66 1.18
11: FS-4 TS 20-Sep-11 4.22 1 2.00 20.00 0.10 0.10 27.24 1.58
12: FS-1TS 20-Sep-11 5.56 1 1.98 20.00 0.10 0.10 18.29 1.33
13: SAT 2-5TS 20-Sep-11 5.54 1 1.96 20.00 0.10 0.10 18.96 1.33
14: SAT 2-3 TS 20-Sep-11 5.31 1 1.99 26.70 0.10 0.10 30.93 1.57
15: SAT 1-3TS 20-Sep-11 6.08 1 1.96 28.00 0.10 0.10 27.51 1.59
16: MP-3 20-Sep-11 4.15 1 2.05 20.00 0.10 0.10 30.77 1.23
17: MP-6 20-Sep-11 5.08 1 2.03 29.70 0.10 0.10 34.52 1.59
18: MP-9 20-Sep-11 3.95 1 2.00 20.00 0.10 0.10 27.57 1.32
19: RP-1 OB Lab Date: n/a 421 1 2.00 20.00 0.10 0.10 23.92 1.22
20: RP-2 OB Lab Date: n/a 4.26 1 1.96 20.00 0.10 0.10 32.53 1.43
21: RP-3 OB Lab Date: n/a 3.83 1 1.96 20.00 0.10 0.10 26.39 1.00
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

Modified ABA (Price 1997)

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10556-SEP11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Sample ID Sample Date & Paste pH Fizz Rate Sample HCI added HCI NaOH NaOH to Final pH
Time units -—- weight mL Normality  Normality pH=8.3 mL units
g
22: RP-4 OB Lab Date: n/a 4.21 1 1.99 20.00 0.10 0.10 23.74 1.69
23: RP-5 OB Lab Date: n/a 4.67 1 2.01 20.00 0.10 0.10 19.92 1.75
24: SAT 1-3 OB Lab Date: n/a 4.25 1 2.05 20.00 0.10 0.10 34.02 1.42
25: SAT 1-2 OB Lab Date: n/a 5.18 1 1.99 26.30 0.10 0.10 20.12 1.59
26: SAT 2-1 OB Lab Date: n/a 3.83 1 2.02 20.00 0.10 0.10 20.18 1.53
27: SAT 2-3 OB Lab 20-Sep-11 5.98 1 2.05 26.10 0.10 0.10 26.97 1.87
28: SAT 2-5 OB Lab 20-Sep-11 5.28 1 2.03 43.30 0.10 0.10 47.80 1.73
29: FS-1 OB Lab 20-Sep-11 5.91 1 1.99 20.00 0.10 0.10 19.46 1.77
30: FS-2 OB Lab 20-Sep-11 8.06 4 2.00 172.50 0.10 0.10 54.43 1.63
31: FS-3 OB Lab 20-Sep-11 7.96 3 1.96 77.90 0.10 0.10 29.75 1.71
32: FS-4 OB Lab 20-Sep-11 8.00 2 1.97 33.50 0.10 0.10 13.96 1.97
33: FS-5 OB Lab 20-Sep-11 5.39 1 2.02 20.00 0.10 0.10 20.65 1.61
34: MP-1 OB Lab 20-Sep-11 5.64 1 1.97 28.70 0.10 0.10 27.14 1.58
35: MP-2 OB Lab 20-Sep-11 5.93 1 2.05 20.00 0.10 0.10 18.24 1.32
36: MP-3 OB Lab 20-Sep-11 6.09 1 2.00 26.20 0.10 0.10 21.69 1.57
37: MP-4 OB Lab 20-Sep-11 5.60 1 1.99 20.00 0.10 0.10 20.36 1.46
38: MP-6 OB Lab 20-Sep-11 5.96 1 2.00 39.90 0.10 0.10 42.03 1.63
39: MP-7 OB Lab 20-Sep-11 5.84 1 1.99 60.50 0.10 0.10 60.11 1.59
40: MP-9 OB Lab 20-Sep-11 5.60 1 2.04 48.10 0.10 0.10 55.08 1.89
41: AP 20-Sep-11 5.73 1 2.04 20.00 0.10 0.10 20.72 1.61
42: FO 20-Sep-11 5.71 1 1.98 27.50 0.10 0.10 22.37 1.73
43: PR 20-Sep-11 5.47 1 1.97 20.00 0.10 0.10 20.80 1.40
44: MG 20-Sep-11 5.63 1 2.03 38.60 0.10 0.10 32.92 1.58
45: HL 20-Sep-11 5.62 1 1.98 35.80 0.10 0.10 38.82 1.61
46: DUP-1 20-Sep-11 6.42 1 1.99 37.50 0.10 0.10 35.59 1.62
47: DUP-2 20-Sep-11 5.06 1 2.01 26.90 0.10 0.10 21.35 1.70
48: DUP-3 20-Sep-11 6.20 1 2.03 20.00 0.10 0.10 19.23 1.78
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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OnLine LIMS

Modified ABA (Price 1997)

SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365 Friday, November 18, 2011

Ecometrix

Attn : Michael Bower Date Rec. : 27 September 2011
LR Report: CA10556-SEP11

6800 Campobello Road Reference: 11-1851

Mississauga, Ontario

L5N 2L8, Canada Copy: #1

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS

Final Report
Sample ID NP AP Net NP NP/AP Sulphur Acid Sulphide Carbon Carbonate Total
t CaC0O3/1000t t CaCO3/1000t t CaCO3/1000 t ratio (total) Leachable % (total) % Organic
% S0O4-S % Carbon
% %
3: Analysis Approval Date 01-Nov-11 13-Nov-11 13-Nov-11 13-Nov-11  13-Nov-11  13-Nov-11  04-Nov-11 17-Nov-11  04-Nov-11  17-Nov-11
4: Analysis Approval Time 14:43 18:24 18:24 18:24 18:22 18:23 11:00 17:39 08:24 17:39
5:RP-1TS -31.6 0.31 -31.9 -102 0.069 0.07 <0.01 37.4 0.045 37.0
6: RP-2TS -12.5 1.00 -13.5 -12.5 0.060 0.03 0.03 19.9 0.138 19.0
7:RP-3TS -10.4 0.36 -10.8 -28.9 0.010 <0.01 0.01 10.6 < 0.005 10.3
8:RP-4TS -3.5 0.31 -3.8 -11.3 0.053 0.05 <0.01 115 0.170 11.0
9:RP-5TS -18.4 0.31 -18.7 -59.4 < 0.005 <0.01 <0.01 22.7 0.152 20.7
10: FS-2TS -37.4 0.31 -37.7 -121 < 0.005 <0.01 <0.01 40.0 0.122 37.8
11: FS-4 TS -18.1 0.31 -18.4 -58.4 0.030 0.03 <0.01 14.6 0.129 13.7
12: FS-1TS 4.3 0.31 4.0 13.9 < 0.005 <0.01 <0.01 27.4 0.107 25.3
13: SAT2-5TS 2.7 0.31 24 8.7 0.032 0.03 <0.01 8.42 0.140 8.00
14: SAT 2-3 TS -10.6 0.31 -10.9 -34.2 0.050 0.05 <0.01 20.3 0.150 19.3
15: SAT 1-3 TS 1.3 0.31 1.0 4.2 0.043 0.04 <0.01 125 0.330 11.8
16: MP-3 -26.3 0.31 -26.6 -84.8 < 0.005 <0.01 <0.01 34.6 0.144 334
17: MP-6 -11.9 0.31 -12.2 -38.4 0.071 0.07 <0.01 15.7 0.155 14.2
18: MP-9 -18.9 0.31 -19.2 -61.0 0.101 0.10 <0.01 25.8 0.169 25.1
19: RP-1 OB Lab -9.8 0.31 -10.1 -31.6 0.108 0.11 <0.01 13.9 0.122 13.4
20: RP-2 OB Lab -32.0 0.31 -32.3 -103 0.056 0.06 <0.01 31.8 0.055 30.1
21: RP-3 OB Lab -16.3 0.31 -16.6 -52.6 0.160 0.16 <0.01 35.8 0.148 34.1
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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Modified ABA (Price 1997)

SGS Canada Inc.

P.O. Box 4300 - 185 Concession St. LR Report : CA10556-SEP11
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Sample ID NP AP Net NP NP/AP Sulphur Acid Sulphide Carbon Carbonate Total
t CaC0O3/1000 t t CaCO3/1000 t t CaCO3/1000 t ratio (total) Leachable % (total) % Organic
% SO4-S % Carbon
% %
22: RP-4 OB Lab -9.4 0.31 -9.7 -30.3 0.169 0.17 <0.01 18.0 0.128 16.7
23: RP-5 OB Lab 0.20 0.31 -0.1 0.6 0.150 0.15 <0.01 18.5 0.134 17.2
24: SAT 1-3 0B Lab -34.2 0.31 -34.5 -110 0.173 0.17 <0.01 35.4 0.159 33.2
25: SAT 1-2 OB Lab 16 0.31 15.2 50.0 0.139 0.14 <0.01 10.9 0.110 10.6
26: SAT 2-1 OB Lab -0.5 0.31 -0.8 -1.6 0.146 0.15 <0.01 17.5 0.139 16.2
27: SAT 2-3 0B Lab -2.1 0.31 -2.4 -6.8 0.116 0.12 <0.01 311 0.047 2.83
28: SAT 2-5 OB Lab -11.1 0.31 -11.4 -35.8 0.182 0.18 <0.01 5.68 0.047 5.24
29: FS-1 OB Lab 14 0.31 11 45 0.117 0.12 <0.01 1.03 0.041 0.951
30: FS-2 OB Lab 295 0.31 295 952 0.100 0.10 <0.01 4.05 16.1 0.581
31: FS-3 OB Lab 123 0.31 122 396 0.105 0.11 <0.01 3.02 6.48 1.37
32: FS-4 OB Lab 50 0.31 49.3 160 0.100 0.10 <0.01 0.907 2.19 0.327
33: FS-5 OB Lab -1.6 0.31 -1.9 -5.2 0.110 0.11 <0.01 2.18 0.047 1.99
34: MP-1 OB Lab 4.0 0.31 3.7 12.9 0.107 0.11 <0.01 271 0.033 2.45
35: MP-2 OB Lab 4.3 0.31 4.0 13.9 0.083 0.08 <0.01 1.24 0.029 1.13
36: MP-3 OB Lab 11 0.31 11.0 36.5 0.086 0.09 <0.01 111 0.024 0.995
37: MP-4 OB Lab -0.9 0.31 -1.2 -2.9 0.116 0.12 <0.01 3.00 0.053 2.88
38: MP-6 OB Lab -5.3 0.31 -5.6 -17.1 0.170 0.17 <0.01 4.15 0.049 3.91
39: MP-7 OB Lab 1.0 0.31 0.7 3.2 0.149 0.15 <0.01 5.66 0.060 5.52
40: MP-9 OB Lab -17.1 0.31 -17.4 -55.2 0.171 0.17 <0.01 7.45 0.090 7.50
41: AP -1.8 0.31 2.1 -5.8 0.112 0.11 <0.01 2.19 0.049 1.98
42: FO 13 0.31 12.7 41.9 0.150 0.15 <0.01 3.45 0.049 3.06
43: PR -2.0 0.31 -2.3 -6.5 0.135 0.13 <0.01 2.63 0.066 2.27
44: MG 14 0.31 13.7 45.2 0.115 0.12 <0.01 3.53 0.056 2.92
45: HL -7.6 0.31 -7.9 -24.5 0.167 0.17 <0.01 5.76 0.088 3.38
46: DUP-1 4.8 0.31 4.5 15.5 0.142 0.14 <0.01 2.54 0.068 1.95
47: DUP-2 14 0.31 135 44.5 0.109 0.11 <0.01 2.87 0.099 2.37
48: DUP-3 1.9 0.31 1.6 6.1 0.089 0.09 <0.01 0.810 0.045 0.609
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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*NP (Neutralization Potential)
= 50 x (N of HCL x Total HCL added - N NaOH x NaOH added)

Weight of Sample

*AP (Acid Potential) = % Sulphide Sulphur x 31.25
*Net NP (Net Neutralization Potential) = NP-AP
NP/AP Ratio = NP/AP

*Results expressed as tonnes CaC03 equivalent/1000 tonnes of material
Samples with a % Sulphide value of <0.01 will be calculated using a 0.01 value.

<4/

Brian Graha B.Sc.
Project Specialist
Environmental Services, Analytical

Sulphur analysis performed following BC ARD Guidelines (Price 1997)
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.



OnLine LIMS

SGS Canada Inc.
P.O. Box 4300 - 185 Concession St.
Lakefield - Ontario - KOL 2HO

Phone: 705-652-2000 FAX: 705-652-6365

Ecometrix
Attn : Michael Bower

6800 Campobello Road
Mississauga, Ontario
L5N 2L8, Canada

Phone: 905-794-2325
Fax:905-794-2338

CERTIFICATE OF ANALYSIS

Final Report

Modified ABA (Price 1997)

December-09-11

Date Rec. :
LR Report:
Reference:

Copy: #1

02 December 2011
CA10129-DEC11
Marathon 11-1851

Analysis 1: 2: 3: 4: 5: 6: 7: 8: 9: 10: 11: 12: 13:

AnalysisAnalysis Start Analysis Analysis  KP11-15 KP11-13 KP11-05(0-0.3) KP11-05(8.8-9.4)  KP11-10 KP11-09(0-0.3) KP11-12 KP11-14 KP11-38(0-0.3)

Start Date Time Approval Approval
Date Time
Paste pH [units] 06-Dec-11 09:10  09-Dec-11 12:17 5.48 5.11 5.54 8.28 461 5.70 5.13 5.91 6.42
Fizz Rate [---] 06-Dec-11 09:10  09-Dec-11 12:17 1 1 1 4 1 1 1 1 1
Sample weight [g] 06-Dec-11 09:10  09-Dec-11 12:17 2.04 2.02 2.02 2.04 2.00 2.02 1.99 2.03 1.99
HCI added [mL] 06-Dec-11 09:10  09-Dec-11 12:17 20.00 20.00 20.00 149.50 20.00 20.00 20.00 35.50 20.00
HCI [Normality] 06-Dec-11 09:10  09-Dec-11 12:17 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH [Normality] 06-Dec-11 09:10  09-Dec-11 12:17 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH to pH=8.3 [mL] 06-Dec-11 09:10  09-Dec-11 12:17 20.89 23.48 20.37 38.81 24.97 19.21 20.93 37.08 19.13
Final pH [units] 06-Dec-11 09:10  09-Dec-11 12:17 1.52 1.59 1.46 1.66 1.46 1.63 124 1.59 1.73
NP [t CaCO3/1000 t] 28-Nov-11 09:15  09-Dec-11 12:17 158 -8.6 -0.9 271 -12.4 2.0 -2.3 -3.9 2.2
AP [t CaC0O3/1000 t] 09-Dec-11 14:01  09-Dec-11 14:32 0.57 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Net NP [t CaC0O3/1000 t] 09-Dec-11 14:.01  09-Dec-11 14:32 157 -8.9 -1.2 271 -12.7 17 -2.6 -4.2 19
NP/AP [ratio] 09-Dec-11 14:01  09-Dec-11 14:32 278 -27.7 -2.9 875 -40.0 6.5 -7.4 -12.6 7.1
Sulphur (total) [%] 08-Dec-11 13:34  08-Dec-11 14:30 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.005
Acid Leachable SO4-S [%] 08-Dec-11 14:34  09-Dec-11 13:58 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sulphide [%] 09-Dec-11 13:54  09-Dec-11 13:58 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Carbon (total) [%] 08-Dec-11 13:34  08-Dec-11 14:30 2.96 4.57 2.14 3.42 7.31 1.94 2.16 2.27 1.19
Carbonate [%] 07-Dec-11 11:44  07-Dec-11 14:21 0.013 0.056 0.018 148 0.048 0.273 0.022 0.014 0.028
Total Organic Carbon [%] 07-Dec-11 10:57  08-Dec-11 14:30 3.11 4.47 1.88 < 0.005 7.64 2.05 231 2.10 1.02
Weight [g] 417 33.7 35.1 56.8 27.7 39.9 41.9 57.7 58.3
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Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval. Please refer to SGS General Conditions of Services located at
http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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Chris Sullivan, B.Sc., C.Chem
Project Specialist

Environmental Services, Analytical
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PAGE 2 of 6
ALS ENVIRONMENTAL ANALYTICAL REPORT 13-DEC-11 13:59 (MT)
Version: FINAL
Sample ID L1092416-1 L1092416-2 L1092416-3 L1092416-4 L1092416-5
Description WATER WATER WATER WATER WATER
Sampled Date 30-NOV-11 30-NOV-11 30-NOV-11 30-NOV-11 30-NOV-11
Sampled Time
Client ID Fs-2 RP-4 SAT1-3 RP-2 MP-9
Grouping Analyte
WATER
Anions and Acidity (as CaCO3) (mg/L) 6.3 29 28 9.1 6.7
Nutrients
Dissolved Metals  Aluminum (Al)-Dissolved (mg/L) 1.92 0.0831 0.474 0.353 1.74
Antimony (Sb)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As)-Dissolved (mg/L) 0.00038 0.00036 0.00022 0.00014 0.00032
Barium (Ba)-Dissolved (mg/L) 0.0187 0.00825 0.00942 0.0438 0.0250
Beryllium (Be)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved (mgiL) <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd)-Dissolved (mg/L) 0.000208 0.000017 0.000011 0.000608 0.000026
Calcium (Ca)-Dissolved (mg/L) 1.18 392 20.9 1.49 0.820
Chromium (Cr)-Dissolved (mg/L) 0.00140 0.00029 0.00086 0.00038 0.00236
Cobalt (Co)-Dissolved (mg/L) 0.00086 <0.00010 0.00017 0.00375 0.00069
Copper (Cu)-Dissolved (mg/L) 0.00323 0.00290 0.00294 0.00094 0.00455
Iron (Fe)-Dissolved (mg/L) 0.745 0.059 0.303 <0.010 0.782
Lead (Pb)-Dissolved (mg/L) 0.000483 0.000051 0.000361 0.000059 0.000904
Lithium (Li)-Dissolved (mg/L) 0.00126 <0.00050 0.00058 0.00113 0.00077
Magnesium (Mg)-Dissolved (mg/L) 0.425 5.29 6.35 0.823 0.445
Manganese (Mn)-Dissolved (mg/L) 0.0251 0.00160 0.00777 0.179 0.00800
Mercury (Hg)-Dissolved (mg/L) <0.000020 <0.000020 <0.000020 <0.000020 <0.000040
Molybdenum (Mo)-Dissolved (mg/L) <0.000050 0.000828 0.000339 <0.000050 <0.000050
Nickel (Ni)-Dissolved (mg/L) 0.00299 0.00072 0.00134 0.00272 0.00211
Phosphorus (P)-Dissolved (mg/L) <0.30 <0.30 <0.30 <0.30 <0.30
Potassium (K)-Dissolved (mg/L) 1.68 0.925 0.611 0.842 1.99
Selenium (Se)-Dissolved (mg/L) 0.00018 0.00014 0.00012 <0.00010 0.00016
Silicon (Si)-Dissolved (mg/L) 533 1.91 263 4.88 4.72
Silver (Ag)-Dissolved (mg/L) <0.000010 <0.000010 0.000019 <0.000010 0.000196
Sodium (Na)-Dissolved (mg/L) 1.16 1.26 1.73 1.04 1.65
Strontium (Sr)-Dissolved (mg/L) 0.00774 0.0366 0.0441 0.00945 0.00631
Sulfur (S)-Dissolved (mg/L) 505 0.65 <0.50 4.09 0.77
Thallium (TI)-Dissolved (mg/L) 0.000148 <0.000010 0.000012 0.000039 0.000018
Tin (Sn)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Dissolved (mg/L) 0.012 <0.010 0.014 <0.010 0.024
Uranium (U)-Dissolved (mg/L) 0.000045 0.000387 0.000459 <0.000010 0.000049
Vanadium (V)-Dissolved (mg/L) 0.0011 <0.0010 0.0013 <0.0010 0.0017
Zinc (Zn)-Dissolved (mg/L) 0.0076 <0.0030 0.0036 0.0180 0.0037

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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ALS ENVIRONMENTAL ANALYTICAL REPORT 13-DEC-11 13:59 (MT)
Version: FINAL
Sample ID L1092416-6 L1092416-7 L1092416-8 L1092416-9 L1092416-10
Description WATER WATER WATER WATER WATER
Sampled Date 30-NOV-11 30-NOV-11 30-NOV-11 30-NOV-11 30-NOV-11
Sampled Time
Client ID FS-5 SAT2-1 MP-7 MP-4 MP-1
Grouping Analyte
WATER
Anions and Acidity (as CaCO3) (mg/L) 6.9 5.3 105 211
Nutrients
Dissolved Metals Aluminum (Al)-Dissolved (mg/L) 0.550 1.55 282 0.259 219
Antimony (Sb)-Dissolved (mg/L) <0.00010 <0.00010 0.00020 <0.00010 <0.00010
Arsenic (As)-Dissolved (mg/L) 0.00026 0.00056 0.00198 0.00023 0.00042
Barium (Ba)-Dissolved (mg/L) 0.0230 0.0101 0.141 0.0279 0.0122
Beryllium (Be)-Dissolved (mgiL) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved (mgiL) <0.010 <0.010 0.012 <0.010 <0.010
Cadmium (Cd)-Dissolved (mg/L) 0.000170 0.000102 0.000275 0.000374 0.000158
Calcium (Ca)-Dissolved (mg/L) 151 0.673 221 2.44 0.917
Chromium (Cr)-Dissolved (mgiL) 0.00108 0.00050 0.00135 0.00112 0.00119
Cobalt (Co)-Dissolved (mg/L) 0.00165 0.00163 0.00317 0.00195 0.00462
Copper (Cu)-Dissolved (mg/L) 0.00177 0.00412 0.0250 0.00194 0.0152
Iron (Fe)-Dissolved (mg/L) 0.104 0.694 8.13 0.036 2.70
Lead (Pb)-Dissolved (mg/L) 0.000143 0.000819 0.00285 0.000470 0.00133
Lithium (Li)-Dissolved (mg/L) 0.00079 0.00062 0.00109 0.00066 0.00066
Magnesium (Mg)-Dissolved (mg/L) 0.539 0.475 0.651 0.727 157
Manganese (Mn)-Dissolved (mgiL) 0.0194 0.125 0.0396 0.0377 0.0336
Mercury (Hg)-Dissolved (mg/L) <0.000020 <0.000040 0.000080 <0.000020 0.000066
Molybdenum (Mo)-Dissolved (mg/L) <0.000050 0.000057 0.000104 <0.000050 <0.000050
Nickel (Ni)-Dissolved (mg/L) 0.00308 0.00197 0.00238 0.00426 0.0124
Phosphorus (P)-Dissolved (mg/L) <0.30 <0.30 241 <0.30 <0.30
Potassium (K)-Dissolved (mg/L) 0.389 1.76 268 2.06 1.04
Selenium (Se)-Dissolved (mg/L) <0.00010 0.00080 0.00086 <0.00010 0.00054
Silicon (Si)-Dissolved (mg/L) 264 4.40 6.31 4.91 5.36
Silver (Ag)-Dissolved (mg/L) <0.000010 0.000012 0.000038 0.000093 0.000019
Sodium (Na)-Dissolved (mg/L) 1.13 1.64 202 1.54 203
Strontium (Sr)-Dissolved (mg/L) 0.0102 0.00799 0.0209 0.0235 0.00702
Sulfur (S)-Dissolved (mg/L) <0.50 1.46 1.84 457 1.60
Thallium (T1)-Dissolved (mg/L) 0.000031 0.000029 0.000045 0.000041 0.000039
Tin (Sn)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Dissolved (mg/L) <0.010 0.010 0.149 <0.010 0.027
Uranium (U)-Dissolved (mg/L) 0.000012 0.000021 0.000193 <0.000010 0.000093
Vanadium (V)-Dissolved (mg/L) <0.0010 0.0011 0.0052 <0.0010 0.0024
Zinc (Zn)-Dissolved (mg/L) 0.0156 0.0097 0.0535 0.0399 0.0174

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L1092416-11 L1092416-12 L1092416-13 L1092416-14
Description WATER WATER WATER WATER
Sampled Date | 30-NOV-11 30-NOV-11 30-NOV-11 30-NOV-11
Sampled Time
Client ID KP11-14 KP11-38(0.3-0.6) KP11-12 DUP1
Grouping Analyte
WATER
Anions and Acidity (as CaCO3) (mg/L) 8.0 7.6 16.9 56
Nutrients
Dissolved Metals Aluminum (Al)-Dissolved (mg/L) 0.219 4.01 5.98 0.218
Antimony (Sb)-Dissolved (mg/L) <0.00010 <0.00010 0.00011 <0.00010
Arsenic (As)-Dissolved (mg/L) 0.00063 0.00040 0.00116 0.00041
Barium (Ba)-Dissolved (mg/L) 0.0145 0.0142 0.0204 0.00912
Beryllium (Be)-Dissolved (mg/L) <0.00010 0.00013 0.00020 <0.00010
Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved (mg/L) <0.010 <0.010 <0.010 <0.010
Cadmium (Cd)-Dissolved (mg/L) 0.000209 0.000063 0.000333 0.000021
Calcium (Ca)-Dissolved (mg/L) 0.766 1.36 1.18 38.3
Chromium (Cr)-Dissolved (mg/L) 0.00033 0.00247 0.00342 0.00060
Cobalt (Co)-Dissolved (mg/L) 0.00041 0.00132 0.00050 0.00013
Copper (Cu)-Dissolved (mg/L) 0.00081 0.00592 0.00694 0.00324
Iron (Fe)-Dissolved (mg/L) 0.045 1.45 6.95 0.193
Lead (Pb)-Dissolved (mg/L) 0.000221 0.000594 0.00245 0.000249
Lithium (Li)-Dissolved (mg/L) 0.00096 <0.00050 0.00213 0.00055
Magnesium (Mg)-Dissolved (mg/L) 0.316 0.247 0.396 5.24
Manganese (Mn)-Dissolved (mg/L) 0.0366 0.0270 0.0407 0.00546
Mercury (Hg)-Dissolved (mg/L) <0.000020 0.000031 0.000127 <0.000020
Molybdenum (Mo)-Dissolved (mg/L) <0.000050 <0.000050 0.000118 0.000787
Nickel (Ni)-Dissolved (mg/L) 0.00093 0.0100 0.0108 0.00091
Phosphorus (P)-Dissolved (mg/L) <0.30 <0.30 <0.30 <0.30
Potassium (K)-Dissolved (mg/L) 1.46 0.195 1.04 1.14
Selenium (Se)-Dissolved (mg/L) 0.00027 0.00020 0.00047 0.00011
Silicon (Si)-Dissolved (mg/L) 4.84 3.22 4.79 214
Silver (Ag)-Dissolved (mg/L) <0.000010 0.000025 0.000010 0.000014
Sodium (Na)-Dissolved (mg/L) 0.529 0.963 2.40 1.15
Strontium (Sr)-Dissolved (mg/L) 0.00385 0.00782 0.00511 0.0355
Sulfur (S)-Dissolved (mg/L) 2.27 0.69 1.78 0.52
Thallium (T1)-Dissolved (mg/L) 0.000097 <0.000010 0.000053 <0.000010
Tin (Sn)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Dissolved (mg/L) <0.010 0.027 0.060 0.010
Uranium (U)-Dissolved (mg/L) 0.000019 0.000117 0.000439 0.000391
Vanadium (V)-Dissolved (mg/L) <0.0010 0.0025 0.0043 0.0012
Zinc (Zn)-Dissolved (mg/L) 0.0082 0.0082 0.0363 <0.0030

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)

Method Blank Chromium (Cr)-Dissolved MB-LOR L1092416-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8,-9

Method Blank Iron (Fe)-Dissolved MB-LOR L1092416-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8,-9

Method Blank Manganese (Mn)-Dissolved MB-LOR L1092416-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8,-9

Method Blank Molybdenum (Mo)-Dissolved MB-LOR L1092416-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8,-9

Method Blank Nickel (Ni)-Dissolved MB-LOR L1092416-1, -10, -11, -12, -13, -14, -2, -3, -4, -5, -6, -7, -
8,-9

Qualifiers for Individual Parameters Listed:

Qualifier Description
DLIS Detection Limit Adjusted: Insufficient Sample
MB-LOR Method Blank exceeds ALS DQO. LORs adjusted for samples with positive hits below 5 times blank level. Please contact ALS if re-

analysis is required.

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ACIDITY-TB Water Acidity (as CaCO3) APHA 2310 B-POTENTIOMETRIC TITRATION
HG-DIS-LOW-FF-WT Water Mercury (Hg) -Total, Low level SW846 7470A

MET-D-CCMS-VA Water Dissolved Metals in Water by CRC ICPMS APHA 3030 B&E / EPA SW-846 6020A

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or
filtration (APHA 3030B&E). Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method
6020A).

S-DIS-ICP-VA Water Dissolved Sulfur in Water by ICPOES EPA SW-846 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or
microwave oven, or filtration (EPA Method 3005A). Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA
Method 6010B).

Method Limitation: This method will not give total sulphur results for all samples. Sulphide or other volatile forms of sulphur that may be present in
submitted samples, is often lost during the sampling, preservation and analysis process. The data reported as total and/or dissolved sulphur
represents all non-volatile forms of sulphur present in a particular sample.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BC, CANADA
B ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA
WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

Chain of Custody Numbers:

116307
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GLOSSARY OF REPORT TERMS

Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report

Workorder: 11092416 Report Date: 13-DEC-11 Page 1 of 5
Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8
Contact: Mike Bower
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
ACIDITY-TB Water
Batch R2299955
WG1402890-3  DUP L1092234-5
Acidity (as CaCO3) 3.4 3.6 mg/L 5.7 20 09-DEC-11
WG1402890-2 LCS
Acidity (as CaCO3) 103.2 % 85-115 09-DEC-11
WG1402890-1 MB
Acidity (as CaCO3) <2.0 mg/L 2 09-DEC-11
HG-DIS-LOW-FF-WT Water
Batch R2298130
WG1400527-5 DUP WG1400527-3
Mercury (Hg)-Dissolved <0.000020 <0.000020  RPD-NA mg/L N/A 25 07-DEC-11
WG1400527-2  LCS
Mercury (Hg)-Dissolved 96.0 % 70-130 07-DEC-11
WG1400527-1 MB
Mercury (Hg)-Dissolved <0.000020 mg/L 0.00002 07-DEC-11
WG1400527-6 MS WG1400527-4
Mercury (Hg)-Dissolved 89.9 % 70-130 07-DEC-11
MET-D-CCMS-VA Water
Batch R2300379
WG1401836-5 DUP L1093108-3
Aluminum (Al)-Dissolved 0.0038 0.0037 mg/L 25 20 10-DEC-11
Antimony (Sb)-Dissolved 0.00056 0.00055 mg/L 1.2 20 10-DEC-11
Arsenic (As)-Dissolved 0.00095 0.00096 mg/L 11 20 10-DEC-11
Barium (Ba)-Dissolved 0.124 0.127 mg/L 2.2 20 10-DEC-11
Beryllium (Be)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 10-DEC-11
Bismuth (Bi)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 10-DEC-11
Boron (B)-Dissolved 0.114 0.115 mg/L 0.54 20 10-DEC-11
Cadmium (Cd)-Dissolved 0.000034 0.000034 mg/L 14 20 10-DEC-11
Calcium (Ca)-Dissolved 139 141 mg/L 1.2 20 10-DEC-11
Chromium (Cr)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 10-DEC-11
Cobalt (Co)-Dissolved 0.00435 0.00437 mg/L 0.44 20 10-DEC-11
Copper (Cu)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 10-DEC-11
Iron (Fe)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 10-DEC-11
Lead (Pb)-Dissolved <0.000050 <0.000050 RPD-NA mg/L N/A 20 10-DEC-11
Lithium (Li)-Dissolved 0.0307 0.0310 mg/L 0.84 20 10-DEC-11
Magnesium (Mg)-Dissolved 36.0 36.3 mg/L 0.92 20 10-DEC-11
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Quality Control Report
Workorder: 11092416 Report Date: 13-DEC-11 Page 2 of 5

Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8

Contact: Mike Bower
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-CCMS-VA Water
Batch R2300379
WG1401836-5 DUP L1093108-3
Manganese (Mn)-Dissolved 0.814 0.820 mg/L 0.76 20 10-DEC-11
Molybdenum (Mo)-Dissolved 0.0112 0.0114 mg/L 1.8 20 10-DEC-11
Nickel (Ni)-Dissolved 0.0112 0.0114 mg/L 1.1 20 10-DEC-11
Phosphorus (P)-Dissolved <0.30 <0.30 RPD-NA mg/L N/A 20 10-DEC-11
Potassium (K)-Dissolved 3.85 3.89 mg/L 1.0 20 10-DEC-11
Selenium (Se)-Dissolved 0.00018 0.00018 mg/L 35 20 10-DEC-11
Silicon (Si)-Dissolved 4.06 4.00 mg/L 15 20 10-DEC-11
Silver (Ag)-Dissolved <0.000010 <0.000010 RPD-NA mg/L N/A 20 10-DEC-11
Sodium (Na)-Dissolved 30.3 30.6 mg/L 1.0 20 10-DEC-11
Strontium (Sr)-Dissolved 0.316 0.318 mg/L 0.62 20 10-DEC-11
Thallium (TI)-Dissolved 0.000054 0.000054 mg/L 0.11 20 10-DEC-11
Tin (Sn)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 10-DEC-11
Titanium (Ti)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 10-DEC-11
Uranium (U)-Dissolved 0.00882 0.00878 mg/L 0.51 20 10-DEC-11
Vanadium (V)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 10-DEC-11
Zinc (Zn)-Dissolved <0.0030 <0.0030 RPD-NA mg/L N/A 20 10-DEC-11
Batch R2300454
WG1401836-1 MB
Aluminum (Al)-Dissolved <0.0030 mg/L 0.003 09-DEC-11
Antimony (Sb)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Arsenic (As)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Barium (Ba)-Dissolved <0.000050 mg/L 0.00005 09-DEC-11
Beryllium (Be)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Bismuth (Bi)-Dissolved <0.00050 mg/L 0.0005 09-DEC-11
Boron (B)-Dissolved <0.010 mg/L 0.01 09-DEC-11
Cadmium (Cd)-Dissolved <0.000010 mg/L 0.00001 09-DEC-11
Calcium (Ca)-Dissolved <0.020 mg/L 0.02 09-DEC-11
Cobalt (Co)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Copper (Cu)-Dissolved <0.00050 mg/L 0.0005 09-DEC-11
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 09-DEC-11
Lithium (Li)-Dissolved <0.00050 mg/L 0.0005 09-DEC-11
Magnesium (Mg)-Dissolved <0.0050 mg/L 0.005 09-DEC-11

Phosphorus (P)-Dissolved <0.30 mg/L 0.3 09-DEC-11
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Workorder: 11092416 Report Date: 13-DEC-11 Page 3 of 5
Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8
Contact: Mike Bower
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-CCMS-VA Water
Batch R2300454
WG1401836-1 MB
Potassium (K)-Dissolved <0.050 mg/L 0.05 09-DEC-11
Selenium (Se)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Silicon (Si)-Dissolved <0.050 mg/L 0.05 09-DEC-11
Silver (Ag)-Dissolved <0.000010 mg/L 0.00001 09-DEC-11
Sodium (Na)-Dissolved <0.050 mg/L 0.05 09-DEC-11
Strontium (Sr)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Thallium (TI)-Dissolved <0.000010 mg/L 0.00001 09-DEC-11
Tin (Sn)-Dissolved <0.00010 mg/L 0.0001 09-DEC-11
Titanium (Ti)-Dissolved <0.010 mg/L 0.01 09-DEC-11
Uranium (U)-Dissolved <0.000010 mg/L 0.00001 09-DEC-11
Vanadium (V)-Dissolved <0.0010 mg/L 0.001 09-DEC-11
Zinc (Zn)-Dissolved <0.0030 mg/L 0.003 09-DEC-11
Batch R2300457
WG1401836-7 DUP L1093387-3
Aluminum (Al)-Dissolved 0.0033 0.0031 mg/L 6.2 20 12-DEC-11
Antimony (Sb)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 12-DEC-11
Arsenic (As)-Dissolved 0.00010 0.00010 mg/L 0.17 20 12-DEC-11
Barium (Ba)-Dissolved 0.0518 0.0517 mg/L 0.19 20 12-DEC-11
Beryllium (Be)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 12-DEC-11
Bismuth (Bi)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 12-DEC-11
Boron (B)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 12-DEC-11
Cadmium (Cd)-Dissolved <0.000010 <0.000010 RPD-NA mg/L N/A 20 12-DEC-11
Calcium (Ca)-Dissolved 40.3 40.3 mg/L 0.082 20 12-DEC-11
Chromium (Cr)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 12-DEC-11
Cobalt (Co)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 12-DEC-11
Copper (Cu)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 12-DEC-11
Iron (Fe)-Dissolved 0.030 0.031 mg/L 1.2 20 12-DEC-11
Lead (Pb)-Dissolved <0.000050 <0.000050 RPD-NA mg/L N/A 20 12-DEC-11
Lithium (Li)-Dissolved 0.00426 0.00437 mg/L 2.6 20 12-DEC-11
Magnesium (Mg)-Dissolved 10.7 10.8 mg/L 0.58 20 12-DEC-11
Manganese (Mn)-Dissolved 0.00684 0.00691 mg/L 1.1 20 12-DEC-11
Molybdenum (Mo)-Dissolved 0.000712 0.000692 mg/L 2.9 20 12-DEC-11
Nickel (Ni)-Dissolved <0.00050 <0.00050 RPD-NA mg/L N/A 20 12-DEC-11
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Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8
Contact: Mike Bower
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-CCMS-VA Water
Batch R2300457
WG1401836-7 DUP L1093387-3
Phosphorus (P)-Dissolved <0.30 <0.30 RPD-NA mg/L N/A 20 12-DEC-11
Potassium (K)-Dissolved 0.368 0.373 mg/L 1.3 20 12-DEC-11
Selenium (Se)-Dissolved 0.00025 0.00024 mg/L 4.6 20 12-DEC-11
Silicon (Si)-Dissolved 1.42 1.42 mg/L 0.20 20 12-DEC-11
Silver (Ag)-Dissolved <0.000010 <0.000010  RPD-NA mg/L N/A 20 12-DEC-11
Sodium (Na)-Dissolved 1.45 1.45 mg/L 0.23 20 12-DEC-11
Strontium (Sr)-Dissolved 0.120 0.121 mg/L 0.45 20 12-DEC-11
Thallium (TI)-Dissolved <0.000010 <0.000010 RPD-NA mg/L N/A 20 12-DEC-11
Tin (Sn)-Dissolved <0.00010 <0.00010 RPD-NA mg/L N/A 20 12-DEC-11
Titanium (Ti)-Dissolved <0.010 <0.010 RPD-NA mg/L N/A 20 12-DEC-11
Uranium (U)-Dissolved 0.000237 0.000241 mg/L 1.7 20 12-DEC-11
Vanadium (V)-Dissolved <0.0010 <0.0010 RPD-NA mg/L N/A 20 12-DEC-11
Zinc (Zn)-Dissolved <0.0030 <0.0030 RPD-NA mg/L N/A 20 12-DEC-11
Batch R2300814
WG1401836-1 MB
Chromium (Cr)-Dissolved 0.00081 MB-LOR mg/L 0.0001 12-DEC-11
Iron (Fe)-Dissolved 0.078 MB-LOR mg/L 0.01 12-DEC-11
Manganese (Mn)-Dissolved 0.00111 MB-LOR mg/L 0.00005 12-DEC-11
Molybdenum (Mo)-Dissolved 0.000250 MB-LOR mg/L 0.00005 12-DEC-11
Nickel (Ni)-Dissolved 0.00069 MB-LOR mg/L 0.0005 12-DEC-11
S-DIS-ICP-VA Water
Batch R2300469
WG1401836-3  DUP L1093634-9
Sulfur (S)-Dissolved 27.4 27.4 mg/L 0.0 20 09-DEC-11
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Client: ECOMETRIX INC Page 5 of 5
6800 Campobello Road
Mississauga ON L5N 2L8
Contact: Mike Bower
Legend:
Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate
RPD Relative Percent Difference
N/A Not Available
LCS Laboratory Control Sample
SRM  Standard Reference Material
MS Matrix Spike
MSD  Matrix Spike Duplicate
ADE  Average Desorption Efficiency
MB Method Blank
IRM Internal Reference Material
CRM Certified Reference Material
CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate
Sample Parameter Qualifier Definitions:
Qualifier Description
MB-LOR Method Blank exceeds ALS DQO. LORs adjusted for samples with positive hits below 5 times blank level. Please
contact ALS if re-analysis is required.
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.
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ALS ENVIRONMENTAL ANALYTICAL REPORT 15-DEC-11 13:58 (MT)
Version: FINAL
Sample ID L1094636-1 L1094636-2 L1094636-3 L1094636-4 L1094636-5
Description WATER WATER WATER WATER WATER
Sampled Date 09-DEC-11 09-DEC-11 09-DEC-11 09-DEC-11 09-DEC-11
Sampled Time
Client ID RP-2 TS RP-4TS SAT 1-3TS FS-2TS MP-9 TS
Grouping Analyte
WATER
Anions and Acidity (as CaCO3) (mg/L) 56.1 14.6 5.3 775 71.2
Nutrients
Dissolved Metals Aluminum (Al)-Dissolved (mg/L) 228 113 0.201 1.04 276
Antimony (Sb)-Dissolved (mg/L) 0.00028 0.00013 <0.00010 0.00018 0.00023
Arsenic (As)-Dissolved (mg/L) 0.00371 0.00309 0.00032 0.00390 0.00565
Barium (Ba)-Dissolved (mg/L) 0.0298 0.0285 0.0307 0.0237 0.0416
Beryllium (Be)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved (mg/L.) 0.040 0.029 0.025 0.030 0.029
Cadmium (Cd)-Dissolved (mg/L) 0.000437 0.000139 0.000037 0.000252 0.000356
Calcium (Ca)-Dissolved (mg/L) 4.8 9.58 20.8 294 4.72
Chromium (Cr)-Dissolved (mg/L) 0.00819 0.00269 0.00046 0.00633 0.0127
Cobalt (Co)-Dissolved (mg/L) 0.00035 0.00043 0.00010 0.00051 0.00102
Copper (Cu)-Dissolved (mg/L) 0.0107 0.00659 0.00475 0.0186 0.0143
Iron (Fe)-Dissolved (mg/L) 1.95 0.803 0.156 0.627 2.37
Lead (Pb)-Dissolved (mg/L) 0.0142 0.00245 0.000322 0.0141 0.0233
Lithium (Li)-Dissolved (mg/L) 0.00161 0.00238 <0.00050 0.00109 0.00468
Magnesium (Mg)-Dissolved (mg/L) 0.760 2.02 165 0.765 0.994
Manganese (Mn)-Dissolved (mg/L) 0.436 0.0395 0.00912 0.0894 0.0943
Mercury (Hg)-Dissolved (mg/L) 0.000050 0.000024 <0.000020 0.000032 0.000032
Molybdenum (Mo)-Dissolved (mg/L) 0.000250 0.000136 0.000122 0.000391 0.000475
Nickel (Ni)-Dissolved (mg/L) 0.00402 0.00272 0.00248 0.00427 0.00564
Phosphorus (P)-Dissolved (mg/L) <0.30 1.19 <0.30 5.66 4.28
Potassium (K)-Dissolved (mg/L) 6.69 10.9 3.01 165 143
Selenium (Se)-Dissolved (mg/L) 0.00162 0.00039 0.00017 0.00098 0.00185
Silicon (Si)-Dissolved (mg/L) 7.18 5.50 6.54 12.2 9.28
Silver (Ag)-Dissolved (mg/L) 0.000126 0.000072 <0.000010 0.000094 0.000048
Sodium (Na)-Dissolved (mg/L) 277 1.58 1.72 262 3.07
Strontium (Sr)-Dissolved (mg/L) 0.0153 0.0175 0.145 0.0175 0.0239
Sulfur (S)-Dissolved (mg/L) 354 367 207 733 759
Thallium (Tl)-Dissolved (mg/L) 0.000099 0.000042 <0.000010 0.000277 0.000217
Tin (Sn)-Dissolved (mg/L) 0.00028 <0.00010 <0.00010 0.00018 0.00025
Titanium (Ti)-Dissolved (mg/L) 0.099 0.036 <0.010 0.012 0.177
Uranium (U)-Dissolved (mg/L) 0.000087 0.000038 0.000015 0.000072 0.000093
Vanadium (V)-Dissolved (mg/L) 0.0108 0.0033 <0.0010 0.0112 0.0239
Zinc (Zn)-Dissolved (mg/L) 0.0667 0.0345 0.0051 0.0347 0.0423
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Reference Information Version:  FINAL

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ACIDITY-TB Water Acidity (as CaCO3) APHA 2310 B-POTENTIOMETRIC TITRATION
HG-DIS-LOW-FF-WT Water Mercury (Hg) -Total, Low level SW846 7470A

MET-D-CCMS-VA Water Dissolved Metals in Water by CRC ICPMS APHA 3030 B&E / EPA SW-846 6020A

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using hotblock, or
filtration (APHA 3030B&E). Instrumental analysis is by collision cell inductively coupled plasma - mass spectrometry (modifed from EPA Method
6020A).

S-DIS-ICP-VA Water Dissolved Sulfur in Water by ICPOES EPA SW-846 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or
microwave oven, or filtration (EPA Method 3005A). Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA
Method 6010B).

Method Limitation: This method will not give total sulphur results for all samples. Sulphide or other volatile forms of sulphur that may be present in
submitted samples, is often lost during the sampling, preservation and analysis process. The data reported as total and/or dissolved sulphur
represents all non-volatile forms of sulphur present in a particular sample.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BC, CANADA
TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA
WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

Chain of Custody Numbers:

104392

GLOSSARY OF REPORT TERMS

Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report

Workorder: L1094636 Report Date: 15-DEC-11 Page 1 of 3
Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8
Contact: Mike Bower
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
ACIDITY-TB Water
Batch R2300798
WG1403802-3 DUP L1092773-1
Acidity (as CaCO3) 5.0 5.4 mg/L 7.7 20 13-DEC-11
WG1403802-2 LCS
Acidity (as CaCO3) 104.4 % 85-115 13-DEC-11
WG1403802-1 MB
Acidity (as CaCO3) <2.0 mg/L 2 13-DEC-11
HG-DIS-LOW-FF-WT Water
Batch R2301482
WG1404270-4 DUP WG1404270-3
Mercury (Hg)-Dissolved <0.000020 <0.000020 RPD-NA mg/L N/A 25 14-DEC-11
WG1404270-2 LCS
Mercury (Hg)-Dissolved 99.5 % 70-130 14-DEC-11
WG1404270-1 MB
Mercury (Hg)-Dissolved <0.000020 mg/L 0.00002 14-DEC-11
WG1404270-6  MS WG1404270-5
Mercury (Hg)-Dissolved 101.0 % 70-130 14-DEC-11
MET-D-CCMS-VA Water
Batch R2301489
WG1403998-1 MB
Aluminum (Al)-Dissolved <0.0030 mg/L 0.003 13-DEC-11
Antimony (Sb)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Arsenic (As)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Barium (Ba)-Dissolved <0.000050 mg/L 0.00005 13-DEC-11
Beryllium (Be)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Bismuth (Bi)-Dissolved <0.00050 mg/L 0.0005 13-DEC-11
Boron (B)-Dissolved <0.010 mg/L 0.01 13-DEC-11
Cadmium (Cd)-Dissolved <0.000010 mg/L 0.00001 13-DEC-11
Calcium (Ca)-Dissolved <0.020 mg/L 0.02 13-DEC-11
Chromium (Cr)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Cobalt (Co)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Copper (Cu)-Dissolved <0.00050 mg/L 0.0005 13-DEC-11
Iron (Fe)-Dissolved <0.010 mg/L 0.01 13-DEC-11
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 13-DEC-11
Lithium (Li)-Dissolved <0.00050 mg/L 0.0005 13-DEC-11
Magnesium (Mg)-Dissolved <0.0050 mg/L 0.005 13-DEC-11
Manganese (Mn)-Dissolved <0.000050 mg/L 0.00005 13-DEC-11
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Quality Control Report
Workorder: L1094636 Report Date: 15-DEC-11 Page 2 of 3

Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8

Contact: Mike Bower
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
MET-D-CCMS-VA Water
Batch R2301489
WG1403998-1 MB
Molybdenum (Mo)-Dissolved <0.000050 mg/L 0.00005 13-DEC-11
Nickel (Ni)-Dissolved <0.00050 mg/L 0.0005 13-DEC-11
Phosphorus (P)-Dissolved <0.30 mg/L 0.3 13-DEC-11
Potassium (K)-Dissolved <0.050 mg/L 0.05 13-DEC-11
Selenium (Se)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Silicon (Si)-Dissolved <0.050 mg/L 0.05 13-DEC-11
Silver (Ag)-Dissolved <0.000010 mg/L 0.00001 13-DEC-11
Sodium (Na)-Dissolved <0.050 mg/L 0.05 13-DEC-11
Strontium (Sr)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Thallium (TI)-Dissolved <0.000010 mg/L 0.00001 13-DEC-11
Tin (Sn)-Dissolved <0.00010 mg/L 0.0001 13-DEC-11
Titanium (Ti)-Dissolved <0.010 mg/L 0.01 13-DEC-11
Uranium (U)-Dissolved <0.000010 mg/L 0.00001 13-DEC-11
Vanadium (V)-Dissolved <0.0010 mg/L 0.001 13-DEC-11
Zinc (Zn)-Dissolved <0.0030 mg/L 0.003 13-DEC-11
S-DIS-ICP-VA Water
Batch R2301376

WG1403998-1 MB
Sulfur (S)-Dissolved <0.50 mg/L 0.5 13-DEC-11



Quality Control Report
Workorder: L1094636 Report Date: 15-DEC-11

Client: ECOMETRIX INC
6800 Campobello Road
Mississauga ON L5N 2L8
Contact: Mike Bower

Page 3 of 3

Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM  Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government
requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this
Work Order.
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ANALYTICAL REPORT

L1083937 CONTD....

PAGE
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18-NOV-11 14:50 (MT)

ALS
Physical Tests (SOIL)
ALS ID | L1083937-1 L1083937-2 L1083937-3 L1083937-4 L1083937-5 L1083937-6
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID FS-2TS FS-3TS SAT1-2TS MP-4 TS MP-9 TS RP-2 TS
Analyte Unit
% Moisture % 63.3 33.2 2.7 417 335 38.1
Physical Tests (SOIL)
ALS ID | L1083937-7 L1083937-8 L1083937-9 L1083937-10 | L1083937-11 L1083937-12
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID RP-5 TS MG-TS FS-5TS MP-6 TS RP-3 TS FOTS
Analyte Unit
% Moisture % 43.3 5.52 64.3 44.7 413 1.28
Physical Tests (SOIL)
ALS ID | L1083937-13 L1083937-14 | L1083937-15 L1083937-16 | L1083937-17 L1083937-18
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID RP-4 TS SAT 1-3 TS FS-1TS SAT 2-3 TS SAT2-1TS MP-1TS
Analyte Unit
% Moisture % 426 45.7 68.5 44.7 24.9 27.4
Physical Tests (SOIL)
ALS ID | L1083937-19 L1083937-20 | L1083937-21 L1083937-22 L1083937-23 L1083937-24
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID RP-1TS PR-TS HL-TS AP-TS MP-3 TS FS-4TS
Analyte Unit
% Moisture % 68.1 13.4 57.5 4.07 437 46.8
Physical Tests (SOIL)
ALS ID | L1083937-25 L1083937-26 | L1083937-27 L1083937-28
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - .
Sample ID MP-2 TS MP-7 TS SAT 25 TS DUP-1
Analyte Unit
% Moisture % 46.8 24.6 30.0 57.4

* Please refer to the Reference Information section for an explanation of any qualifiers noted.
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ons ANALYTICAL REPORT
Anions and Nutrients (SOIL)

ALSID | L1083937-1 L1083937-2 L1083937-3 L1083937-4 L1083937-5 L1083937-6

Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - - R

Sample ID FS-2TS FS-3TS SAT1-2 TS MP-4 TS MP-9 TS RP-2 TS
Analyte Unit

Total Nitrogen by LECO % 1.61 0.619 1.34 1.22 0.950 0.575
Phosphorus, Total mg/kg 812 472 740 982 553 586

* Please refer to the Reference Information section for an explanation of any qualifiers noted.
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Anions and Nutrients (SOIL)
ALSID | L1083937-7 L1083937-8 L1083937-9 11083937-10 | L1083937-11 | L1083937-12
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - - R
Sample ID RP-5 TS MG-TS FS-5TS MP-6 TS RP-3 TS FOTS
Analyte Unit
Total Nitrogen by LECO % 1.25 0.023 1.69 1.42 0.776 <0.020
Phosphorus, Total mg/kg 907 327 795 1660 481 222

* Please refer to the Reference Information section for an explanation of any qualifiers noted.
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Anions and Nutrients (SOIL)

ALS ID | L1083937-13 | L1083937-14 | L1083937-15 | L1083937-16 | L1083937-17 | L1083937-18

Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - - R

Sample ID RP-4 TS SAT 1-3 TS FS-1TS SAT 2-3TS SAT 2-1 TS MP-1TS
Analyte Unit

Total Nitrogen by LECO % 0.788 0.938 1.47 1.34 0.818 0.960
Phosphorus, Total mg/kg 494 1250 1770 1420 72 802

* Please refer to the Reference Information section for an explanation of any qualifiers noted.




L1083937 CONTD....

PAGE

6 of 9

18-NOV-11 14:50 (MT)

ons ANALYTICAL REPORT
Anions and Nutrients (SOIL)

ALS ID | L1083937-19 | L1083937-20 | L1083937-21 | L1083937-22 | L1083937-23 | L1083937-24

Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - - -

Sample ID RP-1TS PR-TS HL-TS AP-TS MP-3 TS FS-4TS
Analyte Unit

Total Nitrogen by LECO % 175 0.053 0.516 <0.020 1.86 0.667
Phosphorus, Total mg/kg 1030 366 963 384 584 682

* Please refer to the Reference Information section for an explanation of any qualifiers noted.




ANALYTICAL REPORT

Anions and Nutrients (SOIL)
ALS ID | L1083937-25 L1083937-26 L1083937-27 11083937-28
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - .
Sample ID MP-2 TS MP-7 TS SAT 2-5TS DUP-1
Analyte Unit
Total Nitrogen by LECO % 1.49 0.438 0.329 0.559
Phosphorus, Total mg/kg 746 897 959 840

* Please refer to the Reference Information section for an explanation of any qualifiers noted.
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* Please refer to the Reference Information section for an explanation of any qualifiers noted.

ALS
Plant Available Nutrients (SOIL)
ALS ID | L1083937-1 L1083937-2 L1083937-3 L1083937-4 L1083937-5 L1083937-6
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID FS-2TS FS-3TS SAT1-2TS MP-4 TS MP-9 TS RP-2 TS
Analyte Unit
Catlon Exchange Capaclty meq/loog 90.9 NSSM 35'5 NSSM 69.3 NSSM 79'2 NSSM 55.3 NSSM 41'0 NSSM
Plant Available Nutrients (SOIL)
ALS ID | L1083937-7 L1083937-8 L1083937-9 L1083937-10 L1083937-11 L1083937-12
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID RP-5 TS MG-TS FS-5TS MP-6 TS RP-3 TS FOTS
Analyte Unit
Cation Exchange Capacity meq/100g 58.0  NssM 3.05 85.4  NSsM 713 Nssw 422  Nssw 1.67
Plant Available Nutrients (SOIL)
ALS ID | L1083937-13 L1083937-14 L1083937-15 L1083937-16 L1083937-17 L1083937-18
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID RP-4 TS SAT 1-3 TS FS-1TS SAT 2-3 TS SAT2-1TS MP-1TS
Analyte Unit
Catlon EXChange Capaclty meq/loog 57.4 NSSM 56.0 NSSM 67.7 NSSM 61.8 NSSM 44.3 NSSM 38.5 NSSM
Plant Available Nutrients (SOIL)
ALS ID | L1083937-19 L1083937-20 L1083937-21 L1083937-22 L1083937-23 L1083937-24
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - - R .
Sample ID RP-1TS PR-TS HL-TS AP-TS MP-3 TS FS-4TS
Analyte Unit
Cation Exchange Capacity meq/100g 96.4 N 453  NssM 36.9 N 3.66 87.7 N 39.4  NssM
Plant Available Nutrients (SOIL)
ALS ID | L1083937-25 L1083937-26 L1083937-27 L1083937-28
Sampled Date 25-0CT-11 25-0CT-11 25-0CT-11 25-0CT-11
Sampled Time - - - -
Sample ID MP-2 TS MP-7 TS SAT 25 TS DUP-1
Analyte Unit
Cation Exchange Capacity meq/100g 80.9 MM 30.1 16.0 MM 335 N




L1083937 CONTD....
PAGE 9 of 9
. 18-NOV-11 14:50 (MT
Reference Information (MT)

Qualifiers for Individual Parameters Listed:

Qualifier Description

NSSM Non-standard sample matrix. Modified methods were used for sample processing and analysis.

Methods Listed (if applicable):

ALS Test Code Matrix Test Description Method Reference**
CEC-SK Soil Cation Exchange Capacity (NHAOAC CSSS(1978) 3.321/Comm Soil Sci 17(7)
Extn)

Cation Exchange Capacity

This method involves saturation of the soil cation exchange sites with ammonium. Excess ammonium is removed from the soil with alcohol.
Ammonium on the cation exchange site is then removed by leaching with NaCl and determined by autoanalyzer. This value is used to estimate
CEC.

Reference: M.R. Carter (ed.). Soil Sampling and Methods of Analysis. Canadian Society of Soil Science. Lewis Publishers Ann Arbor, MI, method
194

MOISTURE-WT Soil % Moisture Gravimetric: Oven Dried
N-TOT-LECO-SK Soil Total Nitrogen by combustion method SSSA (1996) p. 973-974

The sample is introduced into a quartz tube where it undergoes combustion at 900 C in the presence of oxygen.

Combustion gases are first carried through a catalyst bed in the bottom of the combustion tube, where oxidation is completed and then carried
through a reducing agent (copper), where the nitrogen oxides are reduced to elemental nitrogen.

This mixture of N2, CO2, and H20 is then passed through an absorber column containing magnesium perchlorate to remove water. N2 and CO2
gases are then separated in a gas chromatographic column and detected by thermal conductivity.

Reference: Bremner, J.M. 1996. Nitrogen - Total (Dumas Methods). P. 1088 In: J.M. Bartels et al. (ed.) Methods of soil analysis: Part 3 Chemical
methods. (3rd ed.) ASA and SSSA, Madison, WI. Book series no. 5

P-TOTAL-WT Soil Phosphorous, Total APHA 4500-P B E

A homogenized soil sample is digested to convert the total phosphorus to orthophosphate. The orthophosphate reacts with ammonium molybdate
and potassium antimonyl tartrate to form a antimonyl-phosphomolybdate complex. This complex is measured colorimetrically and reported as
phosphorus.

*ALS test methods may incorporate modifications from specified reference methods to improve performance.

Chain of Custody numbers:

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA
SK ALS ENVIRONMENTAL - SASKATOON, SASKATCHEWAN, CANADA

GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

mg/kg - milligrams per kilogram based on dry weight of sample

mg/kg wwt - milligrams per kilogram based on wet weight of sample

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to fitness for a particular
purpose, or non-infringement. ALS assumes no responsibility for errors or omissions in the information.
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ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Mineral Division - ALS Chemex

ALS

b of 4

Sample Submittal Form

Address:

Email:

Fax:

__ Webtrieve

___ Email

Fax

| -
Company EcoMetrix Incorporated Internal Use Only
Submitted Telephone (905)794-2325
Project 11-1851 Date October 25, 2011 Date | DAl U—siowAIGT
Order Quote Q31404 Client
Courier Waybill
y Workorder __[_ (0 %239 3]
Sample Type: Rock ___ Sediment___ Drill Core ___ Soil_X_ Percussion___ Ore___ Other (Rush = 2 x List Price)
Samples Quantity Elements or Method Rush | Range (x)
Start No. Finish No. (V) Trace QOre
MP-2TS . =A5 1 i All samples receive: CEC-SK, MOISTURE- | | |
MP-7TTS -~ | 24 11 WT, N-TOT-LECO-SK, P-TOTAL-WT, PREP-
SAT28T8 7 | . o=al....ll... .. ORvWeRNBsk. I
Dofrl =R L e  d T
..................... [,.._____..__,._____.i_at.éi... r& q T L L T e L L e T
A)
Special Instructions:
Pulp and Reject
Results to: __ Michael Bower X Certificate Pulps Rejects
R i R fler analysi
Address: ___6800 Campobello Rd. __ Webtrieve == PEISTARN % e S
o __Return after 0 days “\ Return after 45 days
MISSISSBUQE. ON LSN 418 iD]scard after 90 days 52.. Discard after 45 days
Email: ___ mbower@ecometrix.ca ___ Email __Paidstorageafter80days  __ Paid storage after 45 days
Fax: __ Fax
Return Address:
Copy to: __ Certificate
Address: __ Webtrieve
Email: __ Email Attention
Refer to Pulp and Reject Policy in Service Schedule
Fax: __ Fax
Invoice to: __ Certificate Authorized by:

Name: S)Qﬁm /L/C/éé(?

Plea nnt)
/|
Signature: 4(4,7 s

Visit our website at www.alschemex.com for branch locations, analytical packages and other information
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ANALYTICAL CHEMISTRY & TESTING SERVICES

Mineral Division - ALS Chemex

ALS

S o

Sample Submittal Form

Company EcoMetrix Incorporated

Submitted
Project 11-1851

Telephone (905)794-2325

Date October 25, 2011

Order

Quote Q31404

Courier Waybill

Internal Use Only

Date __ WA | W-Nov-uwHaz
Client
Workorder L\o% 3%d

Sample Type: Rock ___ Sediment___ Drill Core ___ Soil_x__ Percussion___ Ore___ Other

(Rush = 2 x List Price)

Samples Quantity Elements or Method Rush | Range (x)
Start No. Finish No. (V) Trace Ore

SAT21T1S~- | - -\ | 1 All samples receive: CEC-SK, MOISTURE- |

MPATS ~ | A LIS WT, N-TOT-LECO-SK, P-TOTAL-WT,PREP- | | | .

RPATS 2 A ... 0 ! LI ORViGRIND-8K e

PRTS 20 ) Vo el

HLTS =2) | L SR || —

¥\ e [ S PR = - W e . SEUpvany | SV ——

MP-3TS ety CGC /NI 19 -2

FSATS # | . -4 1 _ O A T
Total t

Special Instructions:

Pulp and Reject

Results to: Michael Bower X Certificate Pulps Rejects
Retum after lysi Ret fter lysh

Address: 6800 Campobello Rd. __ Webtrieve — T EnEEs — e anEEs

__Return after 90 days x Relurn after 45 days

Mississauga. ON L5N 4L.8 X Discard after 90 days Rpiscard after 45 days
Email: mbower@ecometrix.ca _X_ Email _ Paidstorage after S0 days  __ Paid storage after 45 days
Fax: _ Fax
. Return Address:

Copy to: __ Certificate
Address: __ Webtrieve
Email: __ Email Attention:

Referto Pulp and Reject Policy In Service Schedule
Fax: __ Fax
Invoice to: __Certificate Authorized by:
Address: ___ Webtrieve < A é

Name: ¢ &t M,é &€

ase Pfint)

Email: __ Email 4 I,

Signature: 'w;& .
Fax: _ Fax > L

Visit our website at www.alschemex.com for branch locations,

analytical packages and other information




ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Mineral Division - ALS Chemex

L ot U

Sample Submittal Form

Company EcoMetrix Incorporated

Submitted
Project 11-1851

Telephone (905)794-2325

Date October 25, 2011

Order Quote Q31404

Courier Waybill

" Internal Use Only

Date _ (DA / 11~ Nov-\1512

Client

Workorder L\0& 2A 27

Sample Type: Rock ___ Sediment___ Drill Core ___ Soil_x_ Percussion___

Ore___ Other

(Rush = 2 x List Price)

Elements or Method

Rush | Range (x)

(V) Trace Ore

DRY/GRIND-SK

Samples
Start No. Finish No.

FS-67S 7 | ... = I (& T
MP-ETS ~ | .. = O S
RP-3TS ~ —\)

10 1 - | DRI .| SN i S
BPANGZ entcscines P o T | -
SATA3TS~ | =M
FSATS -~ T (Y
SAT2:3TS 7 | e U

Total

All samples receive: CEC-SK, MOISTURE-
WT, N-TOT-LECO-SK, P-TOTAL-WT, PREP-

.....

Special Instructions:

Pulp and Reject

Results to: Michael Bower X Certificate Pulps Rejects
. __ Return after analysis __ Retum after analysis

Address: _6800 Campobello Rd. __ Webtrieve

__ Retumn after 90 days )_QReium after 45 days

Mississauga. ON L5N 418 Y. piscard after 80 days SDiscard after 45 days
Email: mbower@ecometrix.ca __ Email __ Paid storage after 80 days __ Paid storege alter 45 days
Fax: _ Fax
. Return Address:

Copy to: __ Certificate
Address: __ Webtrieve
Email: __ Email Attention

Referto Pulp and Rejec! Policy in Service Schedule
Fax: _ Fax
Invoice to: __ Certificate Authorized by:
Address: ___ Webtrieve <‘ m k

Name: O €& c é

{p|ea5e rint) A

Email: __ Email lﬂ

Signature:
Fax: _ Fax

Visit our website at www.alschemex.com for branch locations, analytical packages and other information




ALS Laboratory Group

ANALYTICAL CHEMISTRY

& TESTING SERVICES

Mineral Division - ALS Chemex

ALS

[ of 4

Sample Submittal Form

Company EcoMetrix Incorporated

Submitted

Project 11-1851

Telephone (905)794-2325

Date October 25, 2011

Order

Quote Q31404

Courier

Waybill

Internal Use Only
Lo

Date _ -pnouv -wW\\9:\3

Client
Workorder | (a8 2331

Sample Type: Rock ___ Sediment___ Drill Core ___ Soil_ x__ Percussion___ Ore___ Other

{Rush = 2 x List Price)

Address:

Email:

Fax:

__ Webtrieve

__ Email

Fax

Samples Quantity Elements or Method Rush | Range (x)
Start No. Finish No. () Trace Ore
FS278s- | - 1 All samples receive: CEC-SK, MOISTURE- | | |
FS3TS~ | - | 1 | WT, N-TOT-LECO-SK, P-TOTAL-WT, PREP- r __________
SAT12TS~ | . 3 S | 1. g DRYIGRING=SE
MPATS ~ =ML e N S Ne—
MRS 2 s ook SN L . S e e ]
RP2TS, e o R | ) I " MR NN A
RP-STS - | . . RN 15 S R VY |
MGTSs . 1+
Total: | 8
Special Instructions:
Pulp and Reject
Results to: Micahe!l Bower X Certificate Pulps Rejects
. __Retum aft I __Return after analys
Address: 6800 Campobello Rd. __ Webtrieve elm areranahyss e aTeranaEs
. Return after 80 days K_ Return after 45 days
MISSISSEUQB,_ON LSN 4L8 )_gﬂlscard after 30 days “Discard alter 45 days
Email: mbower@ecometrix.ca _X Email __ Paid storage after 90 days __ Paid storage after 45 days
Fax: __ Fax
. Return Address:
Copy to: ___ Certificate
Address: __ Webtrieve
Email; __ Email Attention’
Refer to Pulp and Reject Policy in Service Schedule
Fax: _ Fax
Invoice to: __ Certificate Authorized by:

Name: g‘gqf/’l MC{ZQ@

lease Print)
| {éﬂ[ L
Signature:

Visit our website at www.alschemex.com for branch locations, analytical packages and other information




BASELINE SOIL CONDITIONS AT
THE MARATHON PGM-Cu PROJECT SITE
Appendix E

APPENDIX E
TEST PIT AND BOREHOLE RECORDS

Ref. 11-1851
June 2012



TABLE EL1 - Physical Description of Boreholes (Source: Golder, 2008)

Hole ID | OB (m)| From (m)| To (m) [ g.w.level (m) | Dominant Sediment Description
BHO7-2 | 0.58 0 0.15 1.1 TOPSOIL black, silty TOPSOIL
- 0.15 0.58 - SILT moist, brown, SILT, trace clay and sand
BHO7-3 2.9 0 0.27 1.9 TOPSOIL black, silty TOPSOIL
- 0.27 1.37 - SILTY CLAY moist, stiff, brown, SILTY CLAY, some sand
} 1.37 29 ) SANDY SILT - SILT |moist-wet, compact-dense, brown-grey, SANDY SILT to SILT, some sand,
trace clay and gravel, sand interlayers
BHO7-4 | 13.25 0 0.15 2.2 TOPSOIL black, silty TOPSOIL
- 0.15 1.83 - SILTY CLAY soft-firm, brown, SILTY CLAY, some sand, silty-sand interlayers
- 1.83 2.9 - SANDY SILT - SILT [very loose, brown, SANDY SILT to SILT, trace clay, trace topsoil
- 2.9 6.71 - SILTY SAND - SAND )
wet, very loose-compact, brown, SILTY SAND to SAND, some silt, trace clay
- 6.71 11.6 - SANDY SILT - SILT |wet, very loose-compact, grey, SANDY SILT to SILT
- 11.6 13.25 - SILTY CLAY moist-wet, very stiff, grey, SILTY CLAY, sand layers
BHO08-1 | 6.57 0 0.3 0 (seepage) TOPSOIL wet, black, TOPSOIL, contains peat
- 0.3 5.48 - SILT loose-compact, wet, grey, SILT, trace-some clay, trace sand
- 5.48 5.82 - SAND loose, wet, brown, SAND, some gravel
- 5.82 6.09 - COBBLE/BOULDER |[dark grey, gabbro COBBLE/BOULDER
- 6.09 6.57 - SAND - GRAVEL _
very dense, wet, brown, SAND and GRAVEL, contains cobbles and/or boulders
BHO08-2 | 2.95 0 2.6 0 PEAT very soft, wet, black to dark brown, PEAT, contains wood fragments
- 2.6 2.95 - O-SILT very loose, wet, grey, organic SILT, trace to some clay and sand
BHO08-3 | 4.88 0 0.09 0 (seepage) TOPSOIL moist, brown/black TOPSOIL, contains peat and roots
- 0.09 0.73 - COBBLE/BOULDER |[red and black syenite COBBLE/BOULDER
- 0.73 1.04 - O-SILT loose, moist, black, organic silt, some sand and gravel
- 1.04 1.49 - COBBLE/BOULDER |[dark grey, gabbro COBBLE/BOULDER
- 1.49 1.74 - PEAT very soft, dark brown, PEAT, contains silt and wood fragments
- 1.74 2.13 - COBBLE/BOULDER |dark grey, gabbro COBBLE/BOULDER
- 2.13 2.74 - SAND - GRAVEL [compact, wet, brown, SAND and GRAVEL
- 2.74 3.02 - COBBLE/BOULDER |dark grey, gabbro COBBLE/BOULDER
- 3.02 3.72 - SAND - GRAVEL [compact, wet, grey, SAND and GRAVEL
- 3.72 4.88 - SAND loose to compact, wet, grey, SAND, some gravel
BH08-4 | 1.62 0 0.3 0.8 PEAT/VEG misture of PEAT and VEGETATION, including mos and roots
- 0.3 1.62 - PEAT very soft, wet, dark brown, PEAT
BHO08-5 | 1.55 0 0.24 3.3 (seepage) TOPSOIL moist, black, silty TOPSOIL
) 0.24 155 ) SILTY SAND compact, moist, brown to grey, SILTY SAND, contains sandy silt and silty clay
interlayers
BHO08-6 | 0.03 0 0.03 0 (dry) VEGETATION VEGETATION including moss
BHO08-7 | 0.64 0 0.15 0(dry) TOPSOIL moist, black, silty TOPSOIL
) 0.15 0.64 ) SILTY SAND moist, brown, Silty SAND, some gravel; contains cobbles, and/or boulders,

trace topsoil/rootlets




Hole ID | OB (m)| From (m)| To (m) [ g.w. level (m) | Dominant Sediment Description
BHO08-8 | 0.64 0 0.27 0.5 (seepage) TOPSOIL moist, black, silty TOPSOIL
) 0.27 064 ) SILT - SAND wet, brown, SILT and SAND, some gravel, trace clay; contains cobbles and/or
boulders
BH08-9 | 0.61 0 0.21 0.8 (seepage) TOPSOIL moist, black, silty TOPSOIL
} 0.21 061 ) SILTY SAND wet, darkk brown, Silty SAND, some gravel, trace clay, topsoil, and organic
matter
BHO08-10| 0.03 0 0.03 0 (dry) TOPSOIL moist, black, silty TOPSOIL
BH08-11| 0.15 0 0.15 0.6 (seepage) TOPSOIL moist, black, silty TOPSOIL




PROJECT: 07-1118-0012 RECORD OF BOREHOLE: BH07'2 SHEET 1 OF 2

MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

LOCATION: N 5403117.0 ;E 550185.0 BORING DATE: April 3, 2007 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
o
; " E — RESISTANCE, BLOWS/0.3m Ny X k, cm/s 2, 2 PIEZOMETER
Qw | w = o 5 20 40 60 80 10°  10°  10* 10° &5 OR
oK 3 T |gey |d|lwl|s L L L L L L L L Ew STANDPIPE
TR DESCRIPTION < Qg |@ | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- INSTALLATION
& 2 Z |pePTH| S | £ | 2 | CukPa remV.® U- O o
uw z S 2 o wp ——eW—wi <<
2 = | (m =
2 20 40 60 80 10 20 30 40
GROUND SURFACE 350.00
— 0 7 " -
B g Black, silty TOPSOIL 0.00 ]
B 21 2| Moist, brown, SILT, trace clay and sand 0.15 7
- sle Hole Plug B
B 2|5 1 [AS O ]
- 2 349.42 B
B = ]
B ? Auger Refusal 0.58 ]
[ S| Black and white to greenish/grey ]
— 1 €| GABBRO BEDROCK —
i 8 :
i Syenite band at 4.2 m depth. Coarse ]
- grained from 3.8 m to 4.4 m depth ,
- Bentonite 1
B Cored from 0.6 mto 4.6 m ]
- 2 —
o For Bedrock Coring details refer to -
- Record of Drillhole BHO7-2 ,
B o ]
L >| £ ]
| o
B £1§ ]
B 2o ]
= z .
-_ 3 ]
- Screen 1
[ 7 Y R I N A SO | ]
[ 34537 ]
- End of Borehole 4.63 E
- Notes: .
i 1. Water level measured in piezometer ]
- at 1.1 m depth approximately 0.5hours | [ | | o { o =7 7s E
B after installaton. [ | | | | I .| ..... b
B 2. Borehole elevations was obtained with ]
L a hand/field global positioning system -
- (GPS) and should therefore be E
— 6 considered an estimate only. —
., .
- ]
- E
I .
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




PROJECT: 07-1118-0012

LOCATION: N 5403117.0 ;E 550185.0

RECORD OF DRILLHOLE: BHO07-2

DRILLING DATE: April 3, 2007
DRILL RIG: CME 75 Track Mounted

SHEET 2 OF 2

DATUM: Geodetic

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

1:50

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: Marathon
E Wy z é’l\_‘T - éomlt EI\_J- g\anard PO- Polished BR - Broken Rock
(0] - Fault - Curve K - Slickensided 3
4 3 3 £ 82| st shear UN-Undulating  SM- Smooth e or addone) et
5 ol o o S |z —|g/&| YN -Vein ST - Stepped Ro- Rough NOTES
2c | & DESCRIPTION 3 Z [2§[0he] ) - Conjugate R -lmeguiar  MB-Mechanical Break WATER LEVELS
Ih| 2 2 = RECOVERY DISCONTINUITY DATA INSTRUMENTATION
a=1 3 s gz DPwWrT RvC
o - > 2|3 conts |, CORE | TYPE AND SURFACE 2
& @ A = D e B8 pEsCRIPTION = Ve
2898 |889% 888 2
Continued from Borehole log
K Black and White to greenish/grey slightly N TaRo ]
N weathered to fresh, fine to medium e i
- grained GABBRO BEDROCK g
- 1 —
B 3 JN,PLRo 10.0 MPa E
B Axial Point Load ]
B Index = 10.9 ]
B |__|MPa i
- Bentonite 1
B L JN,PLRo ]
— 2 LJN,PL,Ro-SM |
[ |2 ]
S5
- o|o .. E
[ “le o [ anpUsn E
R INPLRo . 1
-, o INPLRo | —
- Screen 1
- L ,BR,IR,Ro 1
- ,Oxidized,, 1
B [~ N,PLRo .
B Syenite band at 4.2 m depth. NIR.Ro-SM ]
- 4 —
- JIN,IR,Ro 1
[ Coarse grained from 3.8 mto 4.4 m ]
- depth. -
- END OF DRILLHOLE ] g
- 5 —
- 6 —
- 7 —
Y ]
- 9 —
— 10 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5402391.0 ;E 550383.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BHO07-3

BORING DATE: March 22, 2007

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 2

DATUM: Geodetic

1:50

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w % SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s _ % PIEZOMETER

< = \ <=z

ol | [} £ 20 40 60 80 10°  10° 10" 10° 2 OR

ox | = pu} o @ 1 f | | 1 1 1 1 on

= | & T |pey W lw|s g STANDPIPE

FL| g DESCRIPTION < 2 |g | Q| SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT = INSTALLATION

& F Z |oepTH| S | £ % Cu, kPa remV.® U- O w 22

a o o4 m | Z 9 Wp b——o&F—wI 3

@ = o
%) 20 40 60 80 10 20 30 40
GROUND SURFACE 305.00
— 0 - -
B Black, silty TOPSOIL 0.00 ]
- 304.73 1
B Moist, stiff, brown, SILTY CLAY, some 0.27 ]
B sand ]
: Bentonite :
- ° 1 -
B g ]
IR 115810 I 1 b
£
B g ]
B =2 303.63 b
B 2|2 Moist to wet, compact to dense, brown 137 ]
B @ [ 2| to grey, Sandy SILT to SILT, some sand, X i
L 9 trace clay and gravel, contains sand 5 59 5 : i
- e | interlayers DO B} B
- £ _
— 2 § Sand ]
i 50 ]
i 3 ool 8 q SH ]
B — Screen ]
[ 302.10 50 | 50/ Bentonite ]
L 3 Auger Refusal [~ po|.03 ]
- Black and white and/or pink SYENITE 1
B and GABBRO BEDROCK ]
[ Cored from 2.9 mto 9.4 m ]
- For Bedrock Coring details refer to E
B 4 Record of Drillhole BHO7-3 | [ | [ | [ | el ]
L 5 —
[ 6| > _g ]
B 218 Bentonite .
B ely ]
B z ]
- 7 —
I 8 —
L o —
- 295.64 1
R End of Borehole 9.36 ]
[ Notes: ]
- o 1. Water level measured in piezometer E
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5402391.0 ;E 550383.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BHO07-3

BORING DATE: March 22, 2007

SHEET 2 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1:50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = o 1 1 1 ) 1 1 1 1 20

F|e DESCRIPTION < |ELEY- | & |# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= - - .

as| 2 & |oerma| S |2 [ 2| cukpa remV.® U- O 8g INSTALLATION

o & & 2 g wp b——oeW—jwi <S

@ = | (m =
%) 20 40 60 80 10 20 30 40
L — CONTINUED FROM PREVIOUS PAGE —
B at 1.9 m depth approximately 2 hours ]
- after installation. g
B 2. Borehole elevations was obtained with ]
B a hand/field global positioning system ]
B (GPS) and should therefore be ]
- considered an estimate only. -
L 11 —
— 12 —
L 13 —3
e I e O A A oo | ]
| 15 —
L 16 —
L 17 —3
18 —3
L 19 —3
L 20 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: BH07'3 SHEET 2 OF 2

LOCATION: N 5402391.0 ;E 550383.0 DRILLING DATE: March 22, 2007 DATUM: Geodetic
DRILL RIG: CME 75 Track Mounted

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Marathon
E Wl é’\LlT -IJ:omlt Eg- IE:feldding gb-g\anard PO- Polished BR - Broken Rock
(0] S| - Fault - Foliation - Curve K - Slickensided 3
; 8 9 £ [QF| str-shear CO- Contact UN-Undulating  SM- Smooth e or addone) et NOTES
%] o |z —|ojx| YN -Vein OR- Orthogonal ST - Stepped Ro - Rough of abbreviations &
8 HzJ % DESCRIPTION S ELEV. | 2 g E|Ol¢[ CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break Symbfil;‘ I WATER LEVELS
| 2 Q |pEPTH 355 RECOVERY [ [FRACT] DISCONTINUITY DATA HYDRAULIC | Diametal INSTRUMENTATION
as | 5 S m [ZE | = [Form Tsom |RS™> INDEX SEwTT CONDUGTVITY [Point Load|Ric
& z » Z | 8 |core%|coren| | PER [BAngle [ CORE frvpe anp surrace K omseo | Index | g
o x %) i =1 b o 03m AXIS pescriPTIon — |UrPafin] e e v @ (MPa) |avG
e i 0228 | =828 [ R85 2222 |ave
Continued from Borehole log 302.10
[ Black, White and pink, slightly 2.90 Bentonite _]
B weathered to fresh medium to coarse 1 q( JNPLSM i
- grained SYENITE BEDROCK L JN,PL,SM E
- 10.8 MPa E
B IN.PLRo Axial Point Load ]
B [~ JN,R,Ro Index = 10.6 ]
B MPa ]
- 4 2 —
R o ]
B 8| ]
R o "INPLIR,SM ]
L 5 ."le| |- ., YJNYP]_.YSM —
[ o INPLRe, [ .
B — BR, e N
BN 3 o LJN,PL,Ro-SM 1
B o JINPLRo ]
B o WJN,PLRo N
IR —
B g 8 YEEY:QSO Bentonite .
- S FRIR,Ro 1
i g - i . 298.69 o| WJN,PL,Ro . 7]
L Black and White to greenish/grey slightly 6.31 "1 BR,, B
- weathered to fresh, fine to medium ol. WJN,PL,Ro g
B grained GABBRO BEDROCK ]
- L JFR,PL,Ro 1
L 7 —
N 4 u
N o LJN,PL,Ro-SM ]
L o WJN,PL,Ro 7]
L 8 —
B FRIR,Ro ]
[ 8 JIN,PLSM .
B FRIR,Ro 1
N 5 u
[ 4| INPLRo ]
B ol | = N,PLRo ]
[ M “JNPLRo ]
B ™~ JN,PLRo ]
.. | [~ FRPLRo
B . P * [~ FR,PLRo ]
B END OF DRILLHOLE -, 9.36]% | | ~NPLRo 7]
L 10 —
L 11 —
L 12 —
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF BOREHOLE: BH07'4 SHEET 1 OF 3

LOCATION: N 5401838.0 ;E 549966.0 BORING DATE: March 23, 2007 DATUM: Geodetic

SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm

DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m O k, cm/s
\
20 40 60 80 1?*5 19’5 19“ 19’3
SHEAR STRENGTH natV. + Q
Cu, kPa remV.® U

PIEZOMETER
OR
STANDPIPE
INSTALLATION

ELEV.
DEPTH
(m)

WATER CONTENT PERCENT

wp ——oe—wi

20 40 60 80 10 20 30 40

DESCRIPTION

-0
-0

DEPTH SCALE
METRES
BORING METHOD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWS/0.3m

GROUND SURFACE 271,00
Black, silty TOPSOIL E== 0.00

Soft to firm, brown, SILTY CLAY, some 0.15
sand, contains silty sand interlayers.

50

2A (50 | 5
269.17 Do
183[ 28

Very loose, brown, sandy SILT to SILT,
2 trace to some clay, trace topsoil

50

268.10
3 Wet, very loose to compact, brown, Silty 2.90
SAND to SAND,some silt, trace clay SEAR |

50
oo| 8 s o

50 R TP
ol 4 . . [e)

K

R

\,
2]
I
R

£l
B

B

o
X

108mm |.D. Hollow Stem Augers
£l
~
o
o]
R
o
XX X%

R

R

£l
R

oe1 50
DO,

>
O
KR

R

R

. 264.39].
“e71| °

R

R

Wet, very loose to compact, grey, Sandy
SILT to SILT

ol

u

{=}

©
B

BB

50
DO

v
@]
R

50
DO

N
)
»
I
R

X%
X

IIIIII|IIIIIIIIIIIIIIIIIII||IIIII|IIIIIIIIIIII|IIIIIIIIIIII|IIIIIIIIIIIIIIIIIIII||||||||II|IIIIIIIIII
(&)
Rotary

A A A A A A A A A A A AC A = o 3
R Y e e e O Y e e e Y e e Y e e e Y Py P Y Y Y Y Y Y Y ) D g

CONTINUED NEXT PAGE

MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5401838.0 ;E 549966.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH074

BORING DATE: March 23, 2007

SHEET 2 OF 3

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

CHECKED: SLP

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w g SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, cm/s _ % PIEZOMETER
< = = \ R
of | [} £ 20 40 60 80 10°  10° 10" 10° 2 OR
ox | = pu} o @ 1 f 1 1 1 1 1 1 on
h O ELEV. [W]w g = STANDPIPE
=W O] < -|@|a | & | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 55
gs b4 DESCRIPTION = S| = Q o INSTALLATION
& F Z |pePTH| S | £ | 2 | CukPa remV.® U- O og
a o] o4 = 9 Wp ——oeY—w <g
@ = | (m) =
%) 20 40 60 80 10 20 30 40
| — CONTINUED FROM PREVIOUS PAGE —
R Wet, very loose to compact, grey, Sandy SIS
L SILT to SILT 5 B
X A
kX ]
B R R ]
: SR
- SESR
o - KX KX
R B
[ 50 K ]
- o) ? ° 5 K
- 11 :,:4 :,:4
i 2 S
- 2 & K
- P DA ]
- = & 259.42 iﬁi iﬁi ]
B & | 3| Moist to wet, very stiff, grey, SILTY :::j :::j ]
B 2 S| CLAY, contains sand layers [::: [::: ]
- g SESE
- 2| |3 g S B
L £ .. R KX
£ . - K K2
B x . KXl KXl 1
¥ - 1 S K]
- 13 50 19 ).' :‘1 :‘1 9
B 6 B -
— B £
- >l
- X K<
X K]
- b B
P P
- S B
- B B
: 257.75 w0 | s0r SESE
- Bedrock Fragments 1325/ 14| 55 | g o) SESN
- Auger Refusal 13.41 K3 B ]
B Black and white GABBRO BEDROCK ]
I Cored from134mto195m [ [ | | | | | b .
- For Bedrock Coring details refer to 7 ERER
B Record of Drillhole BHO7-4 | | | | | | | | <l s KB
[ 2[4 ]
[ o [
L 15 :’ —
[ [
- T ERER
[ [
L 16 :’ A
[ o [
B = € ENCE
B g| 6 o
B 218 ]
| g i
- z -
— 17 —
— 18 —
— 19 —
- 251.44 E
K End of Borehole 19.56 ]
[ Notes ]
- 20—} — — - ¥ ] _t Yt 4 e e 4 - —— Y - ——— |- — L - - - — — J—
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5401838.0 ;E 549966.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: BH074

BORING DATE: March 23, 2007

SHEET 3 OF 3

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1:50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = o 1 1 1 ) 1 1 1 1 20

F|e DESCRIPTION < |ELEY- | & |# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= - - .

as| 2 & |oerma| S |2 [ 2| cukpa remV.® U- O 8g INSTALLATION

o & & 2 g wp b——oeW—jwi <S

@ = | (m) =
%) 20 40 60 80 10 20 30 40
I — CONTINUED FROM PREVIOUS PAGE —
B 1. Water level in Shallow piezometer at ]
- 2.2 m depth and in Deep piezometer at -
- 2.3 m depth approximately 0.5 hr after 1
i installation.End of Borehole. ]
[ 2. Borehole elevations was obtained with ]
- a hand/field global positioning system g
- (GPS) and should therefore be E
— 2 considered an estimate only. 7]
- 22 —
S e e R AR A SR | —
L 25 —
- 26 —
L 30 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: BH07'4 SHEET 3 OF 3

LOCATION: N 5401838.0 ;E 549966.0 DRILLING DATE: March 23, 2007 DATUM: Geodetic
DRILL RIG: CME 75 Track Mounted

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Marathon
g w |y % JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
(O] = |5 FLT - Fault FO- Foliation CU- Curved K - Slickensided 3

4 ] o £ 92| srr-Shear CO- Contact UN-Undulating  SM- Smooth e or addone) et

za |9 p 6 |z 3% VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES

N o DESCRIPTION g ELEV. g g E|Ole[ CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break symbols. WATER LEVELS

I 2 Q [oepTH| S |2 E RECOVERY | oo [FRACT DISCONTINUITY DATA orauc peamoral] INSTRUMENTATION

as | 5 T |- .Q.D. T oint Load|Ruc

& 3 E (m) w | Z | ora | soun | PER | BAnge | CORE YPE AND SURFACE K, cmisec Index |-

a 4 %) @ | 3 [CORE%|CORE% 0.3m AXIS brecrption - [Urlvalinf ¢ e v o | MPa) fve.

& o |2 [gsec|escs|escs| cuel| o82] ‘acs cocoo
2895|8898 (8898 w29 [ o828 | o888 S22 |aveo
Continued from Borehole log 25759
B Black and White to greenish/grey slightly 13.41 ]
- weathered to fresh, fine to medium E
B grained GABBRO BEDROCK * 6-6_ MPa. .
B Axial Point Load ]
[ Index = 9.1 MPa ]
B 1 FRIRRO s ]
R o JIN,PLSM A4
B JFRPL,Ro 2144
B JIN,PLSM RE%E
n ™~ JN,PLSM s o
B
B FOPLSM — "] ]
— [='FRPLRo 210
- o | [~=.JNPLSM R A
- o INPLRo EREE
L 4| <JINPLRo Pl e
L 4 JNPLRo AR
N 2 . u
B ol | UNPLRo. ]
L 16 —
- S E’ R WJN,PL,Ro 1
B ,g g .Jo| WJN,PL,SM — i
R 2(g 3 JFRPLRo ]
=z

1 X ]
| Rd WJN,IR,Ro _
B 3 ]
B 4| FRPLIRRo-S ]
Y o JJN,PL,Ro-SM ] ]
B o) WJN,PLRo N
B o JIN,PLRo -
B JNPLIRRo i
B 4- ]
L 19 —
- A 25taa o [ INPLRO g
B END OF DRILLHOLE AL 1956, T
L o ]
I ]

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012

LOCATION: N 5402648.0 ;E 547515.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 23, 2008

08-1

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 5

DATUM: Geodetic

1:50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, 2 PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

2¢ | = & | ey |G lwl|S ! ! ! ! . ! L L Euw STANDPIPE

Fu| g DESCRIPTION < | D |2 |Q [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- INSTALLATION

o = = | DEPTH = | Cu kPa remV.® U- O ad

T g 2|F |8 wp ——oe—wi <g

a o 'n_c m | Z > P |

@ %) o 20 40 60 80 10 20 30 40
L, GROUND SURFACE 20993
| Wet, black, TOPSOIL. Contains peat 0.00 i
B 299.63 ]
B Loose to compact, wet, grey, SILT, trace 0.30 ]
L to some clay, trace sand ] B
B 50 ]
B 1 ol 13 o) ]
- 1 —
[ 50 ]
[ 2loo| ® ]
— 2 — . -
i 50 NP ]
' 3 (3010 O MH ]
[ » ]
5 -
- g’ -
- 5 <é .
— 3|2 50 -
K f‘j_ g 4 |po| 10 ]
I HE ]
5 -
n ’i; I o
B gla - ]
- o= .
A ]
B E ]
- 3 53910 . o) NP 1
o e A A A [ IS I SEPPOON | m
B 50 ]
B 6 ool @ ]
L 5 —
K I I et o) ]
B Loose, wet, brown, SAND, some gravel ' O ]
: Dark grey, Gabbro COBBLE/BOULDER go 582 i
) b —
K Very dense, wet, brown, SAND and 1 ]
- GRAVEL. Contains cobbles and/or o) ]
- boulders E
R AUGER REFUSAL ]
[ Black and pink SYENITE BEDROCK ]
- 7 —
B Cored from 6.6 m to 22.3 m. ]
R For Bedrock Coring details refer to ]
L Record of Drillhole BH08-1. .
- 8 ® —
[ 2 38 Hole Plug i
B g3 ]
o| o
- x| _
B <] ]
| z - -
B RERE
[ Sand ¥ ]
- Screen
L -} — - — - — — ] t — -4+ 44—t - ——— — | — — T — —|— — 4 — —— —+
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF BOREHOLE: 08'1 SHEET 2 OF 5

MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

LOCATION: N 5402648.0 ;E 547515.0 BORING DATE: March 23, 2008 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
Q SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
¢
é R _ RESISTANCE, BLOWS/0.3m < k, cm/s 22 PIEZOMETER
ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR
9|y - o o | h 1 1 L L ! L =4 STANDPIPE
EL| o DESCRIPTION < |ELEY- | @ | # | 3 [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5"
as| 2  [oerma| S | 2 = | cukpa emV. @ U- O 8z INSTALLATION
a o] 14 3 o wp ———o—qwi 3
@ = | (m) =
2 20 40 60 80 10 20 30 40
L — CONTINUED FROM PREVIOUS PAGE —
L AUGER REFUSAL . 4
- Black and pink SYENITE BEDROCK . b
B Cored from 6.6 m to 22.3 m. ]
: For Bedrock Coring details refer to ] ]
., Record of Drillhole BH08-1. ~. h
- Screen 1
I -
-— 13 i
Y\ N U A O S | .
i 0 i
L g i
= >0 .
— 15 ‘g _‘é Hole Plug —
- oo B
- ] B
| = N D777 I I N S ‘Y BV JPIPINY _
I .
-_ 17 _-
-_ 18 _-
I
-_ 0o - - - ] 4 — -4+ 4 - - - —a — ——— | 1 | T | -] = — — —
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF BOREHOLE: 08'1 SHEET 3 OF 5

MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

LOCATION: N 5402648.0 ;E 547515.0 BORING DATE: March 23, 2008 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
L}iJ " g — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, 2 PIEZOMETER
ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR
(24 = = ['4 | | | ) 1 1 1 1 20
EL| o DESCRIPTION % | ELEV- b | & | § [ SHEARSTRENGTH natv. + q- @ WATER CONTENT PERCENT 5" syt
as| 2 % |oePtH| S | & % Cu, kPa remV.® U- O 22
a o] 14 3 o wp ——o—qwi 3
@ = | (m) =
2 20 40 60 80 10 20 30 40
| — CONTINUED FROM PREVIOUS PAGE -
B AUGER REFUSAL ]
- Black and pink SYENITE BEDROCK 1
B Cored from 6.6 m to 22.3 m. ]
[ For Bedrock Coring details refer to ]
- » | Record of Drillhole BH08-1. E
— 21 5 Hole Plug —
B =S ]
L g% .
o| o
B 218e ]
B o ]
B z ]
_ » ]
B 27749 ]
- End of Borehole 2244 ,
B Notes: ]
[ 23 1. Water seepage noted at ground 4
- surface during drilling on March 23, ,
i 2008. ]
[ 2. Frozen water level in shallow ]
- monitoring well at ground surface -
- (Elevation 299.9 m) on April 8, 2008. ,
N 2 3. Frozen water level in deep monitoring Freeb ]
| well at 1.2 m above ground surface . UNS EERRRE (OO . p
L (Elevation 301.1 m) on April 8, 2008. Lo . } ]
R 4. Borehole elevations was obtained with ]
B a hand/field global positioning system ]
B (GPS) and should therefore be ]
- considered an estimate only. g
_ s -
_ % -
C % -
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




PROJECT: 07-1118-0012

LOCATION: N 5402648.0 ;E 547515.0

RECORD OF DRILLHOLE:

DRILLING DATE: March 23, 2008
DRILL RIG: CME 75

08-1

SHEET 4 OF 5

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: — -
DRILLING CONTRACTOR: Marathon Drilling

@ w o (yZ PO- Polished BR - Broken Rock
u o = |5 CU- Curved K - Slickensided 3
2 3 e} = [QR UN-Unduating  SM- Smooth NOTE: For additional

O ] Sl abbreviations refer to list
38| o o S |z -[oe ST - Stepped Ro - Rough of abbreviations & NOTES
Do x DESCRIPTION 5 z g El9 R - Irregular MB- Mechanical Break ~ symbols. WATER LEVELS

Z Es

Ih| 2 2 5Ig€ DISCONTINUITY DATA HYDRAULIC _ | Diametral INSTRUMENTATION
o= | 5 2 [y i CONDUCTVITY [Point Load|ruc
a = > z |38 TYPE AND SURFACE K, emisec Index  { -
e o ”n I = DESCRIPTION LLLY | WP pve

a = -~ - - o~ ©

Continued from Borehole log

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

1:50

[ Black, pink, slightly weathered to fresh, WJN,PL,Ro |
- medium to coarse grained, SYENITE FR,IRRo i
- BEDROCK B — B
— 7 ,FR,ST,Ro —
B Contains dark grey/black bands ]
JIN,PLRo
- JFRPL-IR,Ro ]
B JN,PL,SM .
B IN,PL,SM ]
- JIN,PL-IR,Ro ]
L ]
B JIN,PLRo ]
B . Hole Plug 1
[ ,PL,Ro ]
[ Sand ]
[ JFR,PLRo 10.0 MPa ]
BN JINPLRo 8.3 MPa ]
B JFRPL,Ro 1
— 10 — —
B FR,PL-ST,Ro 7
B WJN,PL,Ro 7
B Screen 1
— 11 —
K ] LJN,PL,Ro-SM 1
B 2 ]
B z|o JIN,PLRo | 1
- ‘6 8 -
[ | @ BR,, 7]
= g .
B 15.3 MPa 1
INPLRs
— " ° UC = 86.6 MPa —
B Axial Point Load ]
B Index = 8.5 MPa i
i IN,PLRo ]
X JNPLRo ]
[ 3 FRJIR,Ro ]
B JIN,PLRo ]
— 14 ]
B JINPLRo i
B Axial Point Load ]
B Index = 9.1 MPa i
- JIN,PLRo ]
— 15 Hole Plug .
i FRIRRo ]
i IN,PLRo ]
— 16 —
B JN,PL,Ro 7
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: 08'1 SHEET 5 OF 5

LOCATION: N 5402648.0 ;E 547515.0 DRILLING DATE: March 23, 2008 DATUM: Geodetic
DRILL RIG: CME 75

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

INCLINATION: -90° AZIMUTH: — .
DRILLING CONTRACTOR: Marathon Drilling
E Wl é’\LlT -IJ:omlt Eg- IE:feldding gb-g\anard PO- Polished BR - Broken Rock
(0] S| - Fault - Foliation - Curve K - Slickensided 3
4 ] o £ 92| srr-Shear CO- Contact UN-Undulating ~ SM- Smooth e or addone) et
za |9 p 6 |z 3% VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES
a | X DESCRIPTION S ELEV. g g E|Ole[ CJ_-Conjugate CL - Cleavage IR - Iregular MB- Mechanical Break ~ symbols. WATER LEVELS
T m e Q |pEPTH| 5 (£ £ RECOVERY | 01 Flﬁgg; DISCONTINUITY DATA SYDRAULIC | Diametal INSTRUMENTATION
a=1 3 s L i 4b- DPwWrT oint Load|Ruc
a = > m zZ |3 coRe % |coren| PER | BAngle [ CORE [ rype AND SURFACE K, emisec ‘,\"A‘;,ex Q
4 @] w |3 03m oo | Axs pescrIPTION  |IrMapn] <. 2 12 (MPa) - |avG,
a o L |gogec|osce|ococ]| cwo| o8| ooo cooo
239%| 3898 [389R | 022R | 825|888 SR [avo
— CONTINUED FROM PREVIOUS PAGE —
B Black, pink, slightly weathered to fresh, ]
- medium to coarse grained, SYENITE INPLRo B
- BEDROCK 1
— 17 —
B Contains dark grey/black bands 8 L FRIRRo ]
[ FRIRRo ]
L . WJN,PL,Ro 7]
:— 18 JN,PL-STRo B
B o [ FRIRRo ]
n |~ #.PLRo .
B 9 PI=:FRIRRo ]
[ 3 INPLESM ]
B R ]
B e — ]
- >lo _
3| x
B gls ]
L |8 o JINPLRo ]
B o ]
B z ]
- 10 | JFRPLRo -
B @ [— FRIRRo .
B JINPLRo ]
B JINPL,SM ]
— 21 . . Hole Plu —
B Becoming balck and white JN,PL,SM-Ro 9 ]
N 1. ]
- 27749 JINPLRo 1
- END OF DRILLHOLE 2244 1
I ]
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403223.0 ;E 550275.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 15, 2008

08-2

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1:50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ'J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 | | | ) 1 1 1 1 20

F|e DESCRIPTION < |ELEV- | & [# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= . - .

o= 5  [oerma| S | 2 % Cu, kPa emV. @ U- O 8z INSTALLATION

a o] 14 3 o wp ——oW—qwi 3

@ = | (m) =
2 20 40 60 80 10 20 30 40
L, GROUND SURFACE 349.00
B Very soft, wet, black to dark brown, 0.00 ]
- PEAT. Contains wood fragments g
- ° | -
- g o ]
- g —]
- 5| T oo [WH E
- = _
L <o ]
- % (_33 1 _
L 5 ]
B ’?_; I ]
- kol D -
B S|z 50 ]
B TlE 2 |po [WH ]
- 2 < —
B 346.40| 4 | 50 |\ 7]
L _ 20 ]
B Very loose, wet, grey, Organic SILT, 2.60 ]
- trace to some clay and sand -
- - 346.05— ]
— 3 AUGER REFUSAL 2.95 ]
B White and dark grey SYENITE ]
L BEDROCK ]
B Cored from2.9mto 9.1 m. ]
B For Bedrock Coring detailsreferto R4 [ | | | | |--.. ]
— 4 Record of Drillhole BH08-2. N2 A | | | | | 4 Tfreell, —
L 5 —
C o ]
Q
B =8 ]
- 6[s|3 —
- oo -
x|
L o ]
- z .
- 7 —3
I 8 —3
L o —3
s 339.86 ]
- End of Borehole 9.14 E
B Notes: ]
C 1. Water level at ground surface during ]
- drilling on March 15, 2008. B
L -} — - - - - — — ] _—— -t —_)— - —— Y —_— ——— - — — ] — | — — 4+ — — - — — — — — — —
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403223.0 ;E 550275.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: 08-2 SHEET 2 OF 2

BORING DATE: March 15, 2008

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1:50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 1 1 1 ) 1 1 1 1 20

F|e DESCRIPTION < |ELEY- | & |# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= . - .

as| 2 & |oerma| S |2 [ 2| cukpa remV.® U- O 8g INSTALLATION

o & & 2 g wp b——oeW—jwi <S

@ = | (m) =
%) 20 40 60 80 10 20 30 40
L — CONTINUED FROM PREVIOUS PAGE —
B 2. Borehole elevations was obtained with ]
- a hand/field global positioning system g
- (GPS) and should therefore be ,
i considered an estimate only. ]
L 11 —
— 12 —
L 13 —3
e I e O A A oo | ]
| 15 —
L 16 —
L 17 —3
18 —3
L 19 —3
L— 20 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012

LOCATION: N 5403223.0 ;E 550275.0

RECORD OF DRILLHOLE:

08-2

DRILLING DATE: March 15, 2008
DRILL RIG: CME 75

SHEET 2 OF 2

DATUM: Geodetic

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

1:50

INCLINATION: -90° AZIMUTH: - .
DRILLING CONTRACTOR: Marathon Drilling
a w z| JN - Joint BD- Bedding PL - Planar BR - Broken Rock
w o (0] ; % % FLT - Fault FO- Foliation CU- Curved NOTE: For additional
4 8 o] x 9| SHR- Shear CO- Contact UN - Undulating Abbrovintons for o list
za |9 p s |z _[3%| VN -Vein OR- Orthogonal ST - Stepped o abbroviations & NOTES
ox | @ DESCRIPTION e Z [QE|cl<| CJ_-Conjugate CL - Cleavage R - Iregular symbols. WATER LEVELS
| 2 2 =1 RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC | Diametral INSTRUMENTATION
as | 5 T |- INDEX T CONDUCTIVITY [Point Load|ruc
& ] = w [ T | ToTAL | souD PER K, cmisec Index | @
= > Z | 8 |core % |core % CORE y a
o x » o |3 b b 03m AXIS ¢ w5 9 (MPa)  |avG.
a o T |ocoo|ogcc Swo coo cocoo
2398|8338 0228 888 SR [avo
Continued from Borehole log
— 3 White and dark grey/black, slightly “ -
B weathered to fresh fine to medium b ]
B grained SYENITE BEDROCK i
L A ]
— * —
L o ]
L o — ]
B | ]
- 5 —
L A ]
C o ]
S
HEE d ]
- 8| = : ]
L ° é ] ]
B S ]
L z o ]
- 7 —
B o ]
C g ]
- 8 > —
L d ]
L o ]
L o9 —
- END OF DRILLHOLE 1
— 10 —
— 11 —
— 12 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012

LOCATION: N 5403639.0 ;E 549230.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 18, 2008

08-3

SHEET 1 OF 5
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
o
é " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, 2 PIEZOMETER
ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR
(%14 s ] o q 1 1 1 1 1 1 1 1 =21
R L EEV. |H|w (e = STANDPIPE
Fu | Q DESCRIPTION < @O || | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- INSTALLATION
o= x = |DEPTH 2| > |2 cukpPa remV.® U- O oo
o [ g 2|F 1|8 wp ——eW—wi <5
a o 4 m |Z o P |
@ = o
2 20 40 60 80 10 20 30 40
L, GROUND SURFACE 350.00
R Moist, brown/black TOPSOIL. Contains ~ fz==} 000 i
L peat and roots Qo 000 i
i Red and black Syenite 8 1 |Na ]
B COBBLE/BOULDER 0 ]
[ A 4007 ]
- Loose, moist, black, Organic SILT, some 0.73 NEIE b B
[, sand and gravel 348.96 DO ]
- Dark grey, Gabbro COBBLE/BOULDER 1.04 ,
i 3 [N ]
i 348.51 ]
B 21 Very soft, dark brown, PEAT. Contains 149 |50 | , q ]
L ;:” silt layers and wood fragments 348.26| ~ |DO 64.9 g
- | Dark grey, Gabbro COBBLE/BOULDER 174 b
B g 5 [NQ .
| 2 n —
B 5|2 347.87 ]
- ;:’:’ § Compact, wet, brown, SAND and 213 E
B 5| 5| GRAVEL ]
B HE 6 (30|23 o] i
B Sle ]
L > € ]
B g3 347.26 E
- ©| 3| Dark grey, Gabbro COBBLE/BOULDER 274 7 Ina ,
_ 5] (S 346.98 ]
- ‘é Compact, wet, grey, SAND and GRAVEL 3.02[ | ]
= o .
i g 8 (39|12 o M ]
B 346.28— ]
- Loose to compact, wet, grey, SAND, 372 | ]
-, somegravel fr L0 b e | ]
- o|Rs| | el T o :
- 345.12| 10 Sg 17 b
- AUGER REFUSAL 4.88 ]
C Black, white and pink SYENITE ]
- BEDROCK  KZ | A4 s 1
B Coredfom49mto205m. ™A | | T 77T ]
C For Bedrock Coring details refer to ]
- o Record of Drillhole BH08-3. ,
., ]
[ o ]
- |E]S ]
- % % _
S ]
B =g ]
- ]
[ Hole Plug ]
-_ 9 1
- Sand
- Screen
-_ M- ——— —_t-t—_— - ——a—_———_——— ——— s — ——— - — = —]— — — — —
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR
1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403639.0 ;E 549230.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 18, 2008

08-3

SHEET 2 OF 5
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4.1 2 _ RESISTANCE, BLOWS/0.3m < k, cmis 2 2 PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

nx = = o g 1 1 1 ) 1 1 1 1 20

Il o % | EEV- | &8 | ¥ | S [ sHEARSTRENGTH natv. + o- @ WATER CONTENT PERCENT = STANDPIPE

B2 | 2 DESCRIPTION = S(%|2 iy j = INSTALLATION

& Z 2 |DEPTH| S | & Cu, kPa remV.® U- O og

e 2 2l m |Z S wp b——oeW—jwi <

@ = o
» 20 40 60 80 10 20 30 40
L . — CONTINUED FROM PREVIOUS PAGE -~
B AUGER REFUSAL ]
- Black, white and pink SYENITE b
i BEDROCK ]
B Cored from 4.9 m to 20.5 m. Screen ]
- For Bedrock Coring details refer to ,
— Record of Drillhole BH08-3. ]
- Hole Plug 1
— 12 —
— 13 —
I N\ F O Y AR S SO | _]
B o i
B 5(8 i
R HE —
3| o
B glg ]
- et o | g ]
[ 6 Sand ]
— 17 —
— 18 —
— 19 —
L 2o} - — Y — - — — ] 4 — -4 4 -} - - ) - —— | | — — -
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403639.0 ;E 549230.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: 08-3

BORING DATE: March 18, 2008

SHEET 3 OF 5
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 | | | ) 1 1 1 1 20

I | o T |ELEV- | B | ¥ | § [ sHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT 5F STANDPIPE

el z DESCRIPTION s 2% naty. -+ 0- = INSTALLATION

& Z = |DEPTH| S | & Cu, kPa remV.® U- O =

a o © 4 S wp ——o—qwi 3

@ = | (m) =
2 20 40 60 80 10 20 30 40
— CONTINUED FROM PREVIOUS PAGE -
— 2 r ]
L 2 .
B L Sand ]
g
L © ]
R = 320.46 i
- End of Borehole 20.54 ,
B Notes: ]
- 21 —
- 1. Water seepage noted at ground g
- surface during drilling on March 18, ,
B 2008. ]
[ 2. Frozen water level in shallow ]
- monitoring well at 0.5 m above ground g
- surface (Elevation 350.5 m) on April 8, E
B 2008. ]
- 22 —
[ 3. Frozen water level in deep monitoring ]
- well at 1.2 m above ground surface g
- (Elevation 351.2 m) on April 8, 2008. ,
B 4. Borehole elevations was obtained with ]
B a hand/field global positioning system ]
- (GPS) and should therefore be E
— 23 considered an estimate only. —
7 K N (NN AN NN (N NN IR IS N EPPUOON ]
L 25 —
L 26 —
| 28 —3
L— 30 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: 08'3 SHEET 4 OF 5

LOCATION: N 5403639.0 ;E 549230.0 DRILLING DATE: March 18, 2008 DATUM: Geodetic
DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

INCLINATION: -90° AZIMUTH: —

JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided

" NOTE:
SHR- Shear CO- Contact UN-Undulating  SM- Smooth e bor addona)
VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES
CJ - Conjugate CL - Cleavage IR -Irregular MB- Mechanical Break  symbols. WATER LEVELS

RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC _ [ Diametral INSTRUMENTATION

TOTAL | SoLID R'S'D. ”\é'EéERX oL CO&‘DCL,JS;\QITY PQ;::,::MR"CEC
o BAngle | CORE , Q

CORE % | CORE % TYPE AND SURFACE wemsee

03m oo A8 DESCRIPTION L% [ WP pve

S |-888 222 |avo

COLOUR
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

RUN No.
PENETRATION RATE
min/(m)

DEPTH SCALE
METRES
SYMBOLIC LOG

<

valn

DRILLING RECORD

FLUSH
10°

ocoo|agoo|agoo| ocwol| o
SBIR| B3IS | 8SIS | weeR | 03

Continued from Borehole log 345.12
Black, pink and white, slightly weathered 4.88
to fresh, medium to coarse grained,
SYENITE BEDROCK 1

BR,,

WJN,PLRo

L d WJN,PL-IR,Ro —
JFRIR,Ro

d WJN,PLRo

d IN,PL,Ro-SM
2 ,BR,,

o| [ .- JRePLSM

,FR,PL,Ro

Hole Plug

,FR,PL,Ro —
WJN-FR,PL,Ro

WJN,PL,Ro-SM Sand

WJN,PL,Ro

,FR,ST,Ro-SM

,FR,PL-IR,Ro

Rotary
NQ Rock Core

Screen
JN,PL,SM
[ .FR,PL.Ro

,FR,PL,Ro

k—JN.PLRo

L JFRIR,Ro

JN,PL,Ro
Hole Plug

WJN,PL-IR,Ro

.| WJN,PL,Ro

Sand

BR,,

WJN,PLRo

CONTINUED NEXT PAGE

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: 08'3 SHEET 5 OF 5

LOCATION: N 5403639.0 ;E 549230.0 DRILLING DATE: March 18, 2008 DATUM: Geodetic
DRILL RIG: CME 75

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

INCLINATION: -90° AZIMUTH: — -
DRILLING CONTRACTOR: Marathon Drilling
g w |y % JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
(O] = |5 FLT - Fault FO- Foliation CU- Curved K - Slickensided 3

4 ] o £ 92| srr-Shear CO- Contact UN-Undulating  SM- Smooth e or addone) et

za |9 p 6 |z 3% VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES

N o DESCRIPTION g ELEV. g g g Ole| CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break symbols. WATER LEVELS

I 2 Q [oepTH| S |2 E RECOVERY | oo [FRACT DISCONTINUITY DATA orauc peamoral] INSTRUMENTATION

as | 5 = .QD. SEwTT oint Load|ruic

uw = S| m g § oo o | % PER | 5 pnge CORE. [ rvpe an surFace il < 5T | e e

[2] w ° ° .. AXIS riJafdnl © @ ¥ AVG.
& & |2 |ococ|osoc |acoc| bes| o8g| ‘Sao| PESCRIPTION cocoo
289188988898 0228 | 82K | o888 2222 |avo
— CONTINUED FROM PREVIOUS PAGE —
. Black, pink and white, slightly weathered ]
| to fresh, medium to coarse grained, FR,PL-IR,Ro E
- SYENITE BEDROCK -
- o JFR,PL-IR Ro ]
R 3 JIN,PLRo E
- FRPLRo ]
— 16 il FRPLRo || —
R 9 i
— 17 AN S —
n L "JNPLRo, o
R T JINPLRo 1
5 [~BR, ‘.. b
B o BR. ]
i =18 o | FRIRVR ]
L 3|8 Sand .
R Z|8 i
L o .
— 18 = —
- o | FRIRRo ]
R 10 i
R o JN,PL,Ro-SM ]
— 19 — —
i 11 ]
B ol | NPLRo ]
R 32946 i
- END OF DRILLHOLE 20.54 E
L 21 —
L » _
— 24 —
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012

LOCATION: N 5402881.0 ;E 548959.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 21, 2008

08-4

SHEET 1 OF 4

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a DYNAMIC PENETRATION N\ HYDRAULIC CONDUCTIVITY,

w g SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m Ny k, cm/s 4 % PIEZOMETER

< = \ <=z

of | S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

we | = = ['4 1 1 1 1 1 1 1 1 =2

IL| o Ll EEV. |H WS = STANDPIPE

FL| g DESCRIPTION < Q| o |@ | SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT = INSTALLATION

& F Z |pePTH| S | £ | 2 | CukPa remV.® U- O w og

a o o z S Wp b——o—WwI <3

@ = | (m) =
2 20 40 60 80 10 20 30 40
GROUND SURFACE 351.00
. :
L Mixture of PEAT and VEGETATION, 0.00 ]
- g)’ including moss and roots 350.70 ]
| _| 2| Very soft, wet, dark brown, PEAT F== 0.30 i
EE = :
3|l e ==
B o E=Z E
N = — ]
B EE = ]
— 1|&|a E== 1159 |wh o] B
- gz == DO 838.3 ]
B E == ]
R 2 E== — 1
= E== 50
i EZ2] a038| 2 |DO| 028 ]
- AUGER REFUSAL 1.62 ]
-, Black and white GABBRO BEDROCK ]
B Cored from 1.6 mto 15.1 m. ]
- For Bedrock Coring details refer to ,
B Record of Drillhole BH08-4. ]
B Hole Plug ]
— 3
| 7S 0 1 N N7/ SN NN AN AN AN AN A SRR | ]
L 5 —
- B N 7 I B S D St ;
Q
= >© Sand 1
= 8|S .
ol o
B 2| ]
- 6 e} —
- z -
- 7 —3
B Screen ]
I 8 —3
— 9
- Hole Plug 1
L -} - ——— - — — ] a4 — -4t 4 ut— ) —— ——— - - |—— — = —]— — — — —
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012

LOCATION: N 5402881.0 ;E 548959.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 21, 2008

SHEET 2 OF 4
DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

1:

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,

w o SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m 29

o | E = iz PIEZOMETER

ow | w s} £ 20 40 60 =3 OR

514 s ] 14 ] | | 1 (o34}

= T |pey |W lw|s g STANDPIPE

|2 DESCRIPTION < 2o 2 SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT = INSTALLATION

w z 2 |DEPTH| S | & Cu, kPa remV.® U-O 22

a o o4 = S wp ———oW—qwi <

@ = | (m) =
2 20 40 60
| — CONTINUED FROM PREVIOUS PAGE -
L AUGER REFUSAL ]
- Black and white GABBRO BEDROCK 1
B Cored from 1.6 mto 15.1 m. ]
- X . Sand 1
- For Bedrock Coring details refer to g
., Record of Drillhole BH08-4. 1
- Hole Plug 1
[ 12 o a |
C o ]
Q
B -8 ]
L glx ]
- ol o -
x|
B S ]
L z ]
— 13
[ Sand i
S I N < D I T O R e h
— 335.91 n
B End of Borehole 15.09 ]
- Notes: | e 1
B 1. Water level in open borehole noted at ]
B 0.8 m depth during drilling on March 22, i
B 2008. ]
L 16 —
B 2. Water level in monitoring well noted at ]
B 1.4 m depth below ground surface ]
B (Elevation 349.6 m) on April 7, 2008. i
- 3. Borehole elevations was obtained with 1
B a hand/field global positioning system ]
B (GPS) and should therefore be ]
L 47 considered an estimate only. ]
-_ 18 _-
-_ 19 _-
C % -
DEPTH SCALE LOGGED: MR

CHECKED: SLP




MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012

LOCATION: N 5402881.0 ;E 548959.0

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE: 08-4 SHEET 3 OF 4

DRILLING DATE: March 21, 2008
DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

DATUM: Geodetic

DEPTH SCALE
METRES

DRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

COLOUR
% RETURN

JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided
" NOTE:
SHR- Shear CO- Contact UN-Undulating  SM- Smooth e bor addona)
VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES
CJ - Conjugate CL - Cleavage IR -Irregular MB- Mechanical Break  symbols. WATER LEVELS

DEPTH
(m)

RUN No.
PENETRATION RATE

min/(m)

FLUSH

RECOVERY FRACT | DISCONTINUITY DATA HYDRAULIC | Diametral INSTRUMENTATION

s R.QD. [ INDEX Wt CONDUCTMITY [Point Load|Rivic
L % PER | BAn K, cm/sec Index | -Q'
D [ gle | CORE g

CORE %  CORE % 03m | oo | mas | el e LLy | M fve
2R | =888 v+~ |anvo

Ur |Jadn

ocoo|agoo|agoo| ocwol| o
SBIR| B3N | 8BSIR | we eS| 03

10°

Continued from Borehole log

349.38

Rotary
NQ Rock Core

Black and white to greenish/grey, slightly
weathered to fresh, medium to coarse
grained, GABBRO BEDROCK

CONTINUED NEXT PAGE

1.62

WJN,PLRo

WJN,PL,SM-Ro

WJN,PL.Ro
[—FRJIR,Ro

Hole Plug

{4}, INPLRo

| [§ T~FRPLIRRO
FRPLRG -,
FRIRRo

[~ FRUNPLRo .

] H . | | [~ FRINPLRo —

111 FRIR,Ro
o — UN.PLRo
[— INPLRo-SM

3 WJN,PL,Ro

BR,,
WJN,PLRo

WJN,PL,SM

JN,PL,SM
Sand

o WJN,PL,Ro

WJN,PLRo

WJN,PLRo

. WJN,PL,Ro

,JN,PL,Ro-SM Screen

3 WJN,PL,Ro
,FR,PL,.Ro
BR,,

JN,PL,Ro
,FRIR,Ro
JN,PL,Ro
. L JN,PL,Ro —

L WJN,PL,Ro

WJN,IR,Ro
. WJN,PL,Ro-SM

. WJN,PL,Ro/Sm Hole Plug
JN,PL,SM

WJN,PL,SM

WJN,PL,SM

L WJN,PL,Ro Sand

WJN,PL.Ro

WN,PL,SM Hole Plug

DEPTH SCALE

1

: 50

LOGGED: MR
CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: 08'4 SHEET 4 OF 4

LOCATION: N 5402881.0 ;E 548959.0 DRILLING DATE: March 21, 2008 DATUM: Geodetic
DRILL RIG: CME 75

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

INCLINATION: -90° AZIMUTH: - "
DRILLING CONTRACTOR: Marathon Drilling
[a)] w |y 5 JN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
4 10) e FLT - Fault FO- Foliation CU- Curved K - Slickensided
4 3 3 £ 82| st shear CO- Contact ON-Unduating M- Smooth e or addone) et
ol B 3 S |z —[o/#| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough of abbreviations & NOTES
%14 o DESCRIPTION =t ELEV. | 2 g E|Ole[ CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break ~ symbols. WATER LEVELS
| 2 O |oeptH| 5 [$ RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC | Diametral INSTRUMENTATION
ons < g x|k - R.Q.D. | INDEX BEwWiT CONDUCTIVITY [Point Load|rmc
] = g (m) Y | % [Toma [ soup |9 PER [ 8Angle [ CORE [rype anD SURFACE K, cmisec Index | @
a 4 %) @ | 3 [CORE%|CORE% 0.3m AXIS brecrption - [Urlvafnf ¢ e v o | MPa) fve.
a o | T |egos|osce|escs]| swal| o88| Soe cocoo
233898 [28898 8898 | w22 [ 82K | o885 S22 |avo
— CONTINUED FROM PREVIOUS PAGE —
L Black and white to greenish/grey, slightly NPLRo Hole Plu ]
- weathered to fresh, medium to coarse 7 9 ,
L grained, GABBRO BEDROCK L] I P ]
[ o JN,PL,SM-Ro NNy
- JINPLRo ]
B INPL,SM 7]
B s ]
B JIN,IR,SM ]
L 13 ., 3 JINPLRo ]
B Nk .. ]
B [ ." IN,PLRo-SM ]
[ 5|38 ' i
49 o -
o o . . iy —Sand B
B g . ]
[ FLIS| | LS., ]
- 14 . . —
- 9 .
- JN,PL,Ro i
B o JIN,PLSM ]
— 15 A 33591 —
B END OF DRILLHOLE 15.09 ]
— 16 —
— 17 —
18 —
— 19 —
— 21 —
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5404237.0 ;E 550633.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 26, 2008

08-5

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o
4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER
ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR
(24 = = o 1 1 1 1 1 1 1 1 20
Ih| o % | EEV. | & | ¥ | S [ SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT =i STANDPIPE
Fe| z DESCRIPTION s S1¢(2 nat v ) = INSTALLATION
& F Z |oeptH| S | £ % Cu, kPa remV.® U- O 22
a o] 14 3 o wp ——o—qwi 3
@ = | (m =
%) 20 40 60 80 10 20 30 40
L, GROUND SURFACE 280.00
B Moist, black, Silty TOPSOIL 0.00 ]
i 2 279.76 ]
- 2| Compact, moist, brown to grey, Silty 024 1
B g E SAND. Contains sandy silt and silty clay ]
B 2| &| interlayers ]
S HE - ]
o
| : ’i; I i
— g|a 50 -
B elz 1 5ol 18 o] MH ]
B 13 ]
B 8 | ] ]
B ] 27845 E
B AUGER REFUSAL 1.55 1
K Grey/black and white GABBRO ]
L 2 BEDROCK ]
B Cored from 1.6 mto 7.2 m. .
B For Bedrock Coring details refer to ]
L Record of Drillhole BH08-5. .
L 3 —3
Y < A N R A A SO E
= of N> !t .
o
[ 2|Q . ]
B s x4 e e -
- o| o .
x|
B P ]
B g ]
[ 5 .
I .
- 7 —3
- 272.84 E
K End of Borehole 7.16 ]
[ Notes: ]
- 1. Water seepage noted at 3.3 m depth 1
R during drilling. ]
I 8 —3
B 2. Borehole elevations was obtained with ]
- a hand/field global positioning system E
- (GPS) and should therefore be ,
K considered an estimate only. ]
- ]
C 1o b
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: 08'5 SHEET 2 OF 2

LOCATION: N 5404237.0 ;E 550633.0 DRILLING DATE: March 26, 2008 DATUM: Geodetic
DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

INCLINATION: -90° AZIMUTH: —

JN - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
FLT - Fault FO- Foliation CU- Curved K - Slickensided

" NOTE:
SHR- Shear CO- Contact UN-Undulating  SM- Smooth e bor addona)
VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES
CJ - Conjugate CL - Cleavage IR -Irregular MB- Mechanical Break symbols. WATER LEVELS

RECOVERY FRACT | DISCONTINUITY DATA HYDRAULIC | Diametral INSTRUMENTATION

TOTAL | SoLID R'S'D. ”\é'EéERX oL CO&‘DCL,J,S;\?TY PQ":L::MR"CEC
o BAngle | CORE , Q

CORE % | CORE % TYPE AND SURFACE

03m oo| AXS DESCRIPTION (MPa) - favG

1 ceo

COLOUR
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

RUN No.
PENETRATION RATE
min/(m)

DEPTH SCALE
METRES
SYMBOLIC LOG

Ur |Jadn <

coo
=<

DRILLING RECORD

FLUSH
10°

ocoo|oooo |ooe
SBIR| BSIS | 83

ol cwol| o
Q| weeR] o8

Continued from Borehole log 278.45

Grey/black and white, slightly weathered 1.55
to fresh, fine to medium grained,
GABBRO BEDROCK

2 JN,PLSM

1 . JN,PL,SM 19.3 MPa
Axial Point Load

3 N,PL,SM-Ro Index = 7.9 MPa

. WJN,PL,SM

" FRIRRo
[ NPLRo

Ml JNPLRo
INPLRo ..
INPLSM -, -
o JN,PL-ST,Ro

WJN,PL-ST,Ro
® [— JIN,PLRo

Rotary
NQ Rock Core

. BR,,
“ |of WJN,PL,SM

Contains quartz and feldspathic
band/veins at 4.7 m and 5.5 m depth
JINPL,SM

1o [ UNPLRo

JFRIR,Ro

,FRIR,Ro
JN,PL,SM
o WJN,PL,Ro
,FRIR,Ro
JN,PL,SM

WJN,PL,Ro
WJN,PL,Ro-SM

TTT

27284 . : BR,
END OF DRILLHOLE 7.16 - JFRJIR,Ro

5]

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403552.0 ;E 550296.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 17, 2008

08-6

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 | 1 | ) 1 1 1 1 20

F|e DESCRIPTION < |ELEY- | & |# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= - - .

as| 2 % |oermn| S |2 |2 | cukpa remV.® U- O 8g INSTALLATION

a o o4 = S wp ——W—wi <g

@ = | (m) =
2 20 40 60 80 10 20 30 40
L, GROUND SURFACE 357.00
B VEGETATION including moss 0.03 ]
B AUGER REFUSAL 1
B Black/grey and white GABBRO ]
L BEDROCK ]
B Cored from 0.03 m to 6.3 m. .
[ ! For Bedrock Coring details refer to ]
L Record of Drillhole BH08-6. .
- 2 —
[ o ]
L IS B
Q| o
B gle ]
B o ]
- z .
I I T N\ R I R R e S | ]
L 5 —
— 6 o ]
- 350.75] . E
B End of Borehole © 625 ]
[ Notes: - ]
- 1. Borehole dry during drilling. E
N 7 2. Borehole elevations was obtained with ]
B a hand/field global positioning system i
B (GPS) and should therefore be ]
- considered an estimate only. E
I 8 —3
L o —3
L 10 —
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012
LOCATION: N 5403552.0 ;E 550296.0

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE:

08-6

DRILLING DATE: March 17, 2008
DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

SHEET 2 OF 2

DATUM: Geodetic

DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

COLOUR
% RETURN

JN_ - Joint
FLT - Fault
SHR- Shear
VN -Vein

CJ - Conjugate

BD- Bedding
FO- Foliation
CO- Contact
OR- Orthogonal
CL - Cleavage

PL - Planar
CU- Curved
UN - Undulating
ST - Stepped
R - Irregular

PO- Polished

K - Slickensided
SM- Smooth

Ro - Rough

MB- Mechanical Break

BR - Broken Rock

NOTE: For additional
abbreviations refer to list
of abbreviations & NOTES

symbols. WATER LEVELS

RUN No.
min/(m)

RECOVERY

FRACT |

SYMBOLIC LOG
PENETRATION RATE

FLUSH

TOTAL
CORE %

o009
ISR

SOLID
CORE %

o009
IBIR

INDEX

DISCONTINUITY DATA

HYDRAULIC | Diametral INSTRUMENTATION

PER
03m

cwo
w228

DIPw.rt’

CORE
AXIS

coo

o838

TYPE AND SURFACE
DESCRIPTION

CONDUCTIVITY [Point Load|RviC
K, cm/sec Index | -Q'

il
coco
-~ -

10°

(MPa)  |avaG.

~ o

Continued from Borehole log

Black and white to greenish/grey slightly
weathered to fresh, fine to medium
grained GABBRO BEDROCK

Rotary
NQ Rock Core

END OF DRILLHOLE

rrrrrrrrrrqprrrrrrrrrrrrrr|rrrrrrrrrrrrrrrrprrrrrrrrrprrrrrrrrrprrrrrrr e et
3

,FR,PL/IR,Ro
WJN,PLRo
WJN,PL,Ro

— .FRJIR,Ro
[ FRJIR,Ro

WJN,PLRo
JFR,R,Ro

WJNVN,PL,SMR]
— JN,PLVR

WJN,PL,Ro

—-FR.IR,Ro

* INPLRo
VNN PL.SM
JNPLRo

JNPLIRRO, -

WJN,PL/IR,Ro

WJNVN,PL,SM-R}

JFRIR,Ro
JFR,R,Ro
,FR,PL,Ro

WJN,PL/ST,Ro-S|

JN/VN,PL,Ro-Si
JN/VN,PL,Ro-Si

— .FR,PL,Ro

,FR,PL,Ro
WJN,PL,SM-Ro
,FR,PL,Ro

JFR,PL/IR,Ro

JFRIR,Ro
,FR,PL,Ro
WJN,PL,SM-Ro

BR,,

JFR,IR,Ro
— FR/UN,PL/ST S|

,FR,PL,Ro

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE
1:50

LOGGED: MR
CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403398.0 ;E 550385.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 16, 2008

08-7

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 | 1 1 | 1 1 1 1 ©

= | & T |pey |W|lw|s g STANDPIPE

FL| g DESCRIPTION < 2 |g | Q| SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT a- INSTALLATION

& F Z |pePTH| S | £ [ 2 | CukPa remV.® U- O og

o % > 2 @) wp ———oY—w <g

@ = | (m) =
%) 20 40 60 80 10 20 30 40
GROUND SURFACE 35400
I -
B 5 g Moist, black, Silty TOPSOIL 0.00 ]
B <| 2| Moist, brown, Silty SAND, some gravel. 0.15 7
K 2| £| Contains cobbles and/or boulders, trace | |, ]
R €| | topsoilrootlets - 1
B > 2 353.36 ]
- 2| 2| AUGER REFUSAL 0.64 1
B a ]
I A Black and white and/or pink GABBRO ]
B €| and SYENITE BEDROCK ]
©
B < ]
- | Cored from 0.6 mto 7.2 m. B
B For Bedrock Coring details refer to ]
B Record of Drillhole BH08-7. ]
- 2 —
L 3 —3
B o 1
o
- > (&) .
- K < N\ A I A E I I LR, -
— 4l >a (|t | a4 Tree —
= cl &A1 ! ! ! s ot e .
- z -
[ 5 .
I .
- 7 —3
B ,éf 346.81 ]
B End of Borehole 7.19 ]
- Notes: E
B 1. Borehole dry during drilling. ]
[ 8 2. Borehole elevations was obtained with .
- a hand/field global positioning system E
B (GPS) and should therefore be ]
B considered an estimate only. ]
- ]
I .
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012
LOCATION: N 5403398.0 ;E 550385.0

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE:

DRILLING DATE: March 16, 2008

DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

08-7

DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

COLOUR
% RETURN

JN_ - Joint

FLT - Fault
SHR- Shear
VN -Vein

CJ - Conjugate

BD- Bedding
FO- Foliation
CO- Contact
OR- Orthogonal
CL - Cleavage

PL - Planar
CU- Curved
UN - Undulating
ST - Stepped
R - Irregular

PO- Polished

K - Slickensided
SM- Smooth

Ro - Rough

MB- Mechanical Break —symbols.

BR - Broken Rock

NOTE: For additional
abbreviations refer to list
of abbreviations &

RUN No.
min/(m)

RECOVERY

FRACT |

SYMBOLIC LOG
PENETRATION RATE

FLUSH

TOTAL | SOLID
CORE % | CORE %

ogog|agco
SBIR| 83K

INDEX

DISCONTINUITY DATA

PER
03m

cwo
w2 eR

DESCRIPTION

TYPE AND SURFACE

HYDRAULIC

CONDUCTIVITY [Point Load]|

K, cm/sec
h

coo
- -

10°

Continued from Borehole log

Black and white to greenish/grey, slightly
weathered to fresh, fine to medium
4 grained GABBRO BEDROCK

Black/grey and white, slightly weathered
to fresh, fine to medium grained
SYENITE BEDROCK

Rotary
NQ Rock Core

Black and white to greenish/grey, slightly
weathered to fresh, fine to medium
5 grained GABBRO BEDROCK

6 Syenite banding at 5.9 m depth

END OF DRILLHOLE

5]

BR,,

FRSTRo
™ N,PLSM
FRIR,Ro
[~ JN,PLSM
[~ JN,PLRo
JINPLSM
[~ JN,PLRo
R~ FRIR,Ro
“JN,PLRo

FRIR,Ro
N JRPL,Ro

,FR,PL,Ro
JFR,ST,Ro
WJN,PL,SM-Ro

WJN,PLRo
WJN,PLRo
WJN,PL-ST,Ro
WJN,PLRo

WJN,PLRo

WJN,PL,Ro
WJN,PLRo
§ WJN,PLRo
BR,,
,FR,PL,Ro
WJN,PL.Ro
JFR,IR,Ro
JFR,IR,Ro

WJN,PL,Ro-SM
WJN,PL,Ro-SM
WJN,PLRo

JFR,R,Ro
WJN,PL,SM

WJN,PL-ST,SM-R}

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE
1:50

DATUM: Geodetic

INSTRUMENTATION




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403228.0 ;E 550465.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 12, 2008

08-8

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ') PIEZOMETER

Qw | w = o 5 20 40 60 80 10°  10°  10*  10° &5 OR

b T |gey |U|wl|s ! L . . : ! ! ! = STANDPIPE

Fu | Q DESCRIPTION < | @ || | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- INSTALLATION

a=| £ = |oeptH| 2 [ | 2 | CukPa remV.® U- O aa

w @ < 2 3 wp ———oW—qwi <3

) el m |2 |2 -

o o
%) 20 40 60 80 10 20 30 40
GROUND SURFACE 373.00
I ) _ :
B 5 g Moist, black, Silty TOPSOIL 0.00 ]
- |2 372.73 1
R 2| €] Wet, brown, SILT and SAND, some 0.27 ]
B &|a gravel, trace clay. Contains cobbles - i
B 2| 2| and/or boulders 4] 37236 ]
[ &| 2| AUGER REFUSAL 0.64 ]
L a ]
— ‘e | Dark grey/Black GABBRO BEDROCK —
L £ ]
- &| Cored from 0.6 mto 7.3 m. E
B For Bedrock Coring details refer to ]
B Record of Drillhole BH08-8. ]
- 2 —
L 3 —3
B o ]
B 5 ]
| >|© .. i
I -1 7 A (A A R IS SRS S ]
- ey KAt o e -
n g o
2NN e e .
[ 5 .
I .
- 7 —3
B 365.68 ]
- End of Borehole 7.32 g
K Notes: ]
[ 1. Water seepage noted at 0.5 m depth ]
— 8 during drilling. —
B 2. Borehole elevations was obtained with ]
B a hand/field global positioning system ]
B (GPS) and should therefore be ]
- considered an estimate only. .
- ]
I .
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012

LOCATION: N 5403228.0 ;E 550465.0

RECORD OF DRILLHOLE:

08-8

DRILLING DATE: March 12, 2008
DRILL RIG: CME 75

SHEET 2 OF 2

DATUM: Geodetic

INCLINATION: -90° AZIMUTH: - -
DRILLING CONTRACTOR: Marathon Drilling
g w B[N -Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
w (O] = |5 FLT - Fault FO- Foliation CU- Curved K - Slickensided 3
= ] o £ 92| srr-Shear CO- Contact UN-Undulating  SM- Smooth e or addone) et
za |9 p 6 |z 3% VN -Vein OR- Orthogonal ST - Stepped Ro- Rough of abbreviations & NOTES
%14 o DESCRIPTION g g g g Ole| CJ_-Conjugate CL - Cleavage R - Irregular MB- Mechanical Break ~ symbols. WATER LEVELS
| 2 2 SEE RECOVERY FRACT, DISCONTINUITY DATA SHYDRAULIC. | Diametal INSTRUMENTATION
= = oint
5= = E Y3 I PER TCore" TYPE AND SURFACE K omisec incex R"g:
a 4 %) a3 8 8 0.3m AXIS DESCRIPTION 2oL Y | WP e
o L 183898 (889K w228 o888 v+ |avo
Continued from Borehole log
Dark grey, slightly weathered to fresh, o|% | NPLRo
fine to medium grained, GABBRO FRSTRo
L WJN,PL,Ro

BEDROCK

Contains quartz and feldspar
2 veins/bands

~
Rotary
NQ Rock Core

END OF DRILLHOLE

5]

[ IN-FR,PL,Ro
[~ FRIRRo

WJN,PL,Ro-SM
WJN,PLRo
WJN,PL,SM
,FR,PL,Ro

T INPLSM

“dNPLSM

INPLSHE. | -

,FR,PL,Ro
,FR,PL,Ro
WJN,PLRo
JFRIR,Ro

WJN,PL,SM

— JN,PL,Ro

,FR,IR-ST,Ro

WJN,PL,Ro

WJN,PLRo

,FR,PL,Ro

,FR,PL-IR,Ro

WJN,ST,Ro

WJN,PL-W,SM

WJN,PL,SM

WJN,PL,SM
WJN,PL,SM

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

DEPTH SCALE
1:50

LOGGED: MR
CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403257.0 ;E 550470.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 14, 2008

08-9

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

Qw | w = o 5 20 40 60 80 10°  10°  10*  10° &5 OR

b T |gey |U|wl|s L L L L L L L L Ew STANDPIPE

Fu | Q DESCRIPTION < | @ || | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a- INSTALLATION

a=| £ % [oEPTH| S | = | 2| Cu.kPa remV.® U- O aa

a o o = S Wp —-oY—w <

@ = | (m) =
2 20 40 60 80 10 20 30 40
GROUND SURFACE 381.00
. :
L 5[ §] Moist, black, Silty TOPSOIL 0.00 ]
B 29 380.79 ]
B 5 ‘é Wet, dark brown, Silty SAND, some 0.21 i
- § g gravel, trace clay, topsoil, and organic 1 |As E
B >| 3| matter 380.39 ]
L 5|3 | AUGER REFUSAL 0.61 ]
- x|T -
B 21 Black and white to greenish/grey .
B 1 £| GABBRO BEDROCK ]
=
L 2| Cored from 0.6 mto 6.7 m. -
B For Bedrock Coring details refer to ]
B Record of Drillhole BH08-9. ]
- 2 —
L 3 —3
L o ]
L 5 ]
L > Q ]
g8
B 21 ]
L | ]
B <] ]
=4 N D72 T [ I R R A S,
- 40 04 A |\ | o - ]
[ 37426 ]
- End of Borehole .74 E
N 7 Notes: ]
i 1. Water seepage noted in open ]
- borehole at 0.8 m depth on March 15, B
B 2008. ]
[ 2. Borehole elevations was obtained with ]
o a hand/field global positioning system -
— 8 (GPS) and should therefore be —
K considered an estimate only. ]
- ]
I -
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012
LOCATION: N 5403257.0 ;E 550470.0

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE:

08-9

DRILLING DATE: March 14, 2008
DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

SHEET 2 OF 2

DATUM: Geodetic

DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

COLOUR
% RETURN

JN_ - Joint
FLT - Fault
SHR- Shear
VN -Vein

CJ - Conjugate

BD- Bedding
FO- Foliation
CO- Contact
OR- Orthogonal
CL - Cleavage

PL - Planar
CU- Curved
UN - Undulating
ST - Stepped
R - Irregular

PO- Polished

K - Slickensided
SM- Smooth

Ro - Rough

MB- Mechanical Break

BR - Broken Rock

NOTE: For additional
abbreviations refer to list
of abbreviations & NOTES

symbols. WATER LEVELS

RUN No.
min/(m)

RECOVERY

SYMBOLIC LOG
PENETRATION RATE

FLUSH

TOTAL
CORE %

o009
ISR

SOLID
CORE %

o009
IBIR

FRACT |
INDEX

DISCONTINUITY DATA

PER
03m

cwo
w228

DIPw.rt’

CORE
AXIS

coo

o888

TYPE AND SURFACE

DESCRIPTION

il
coco
-~ -

10°

HYDRAULIC | Diametral INSTRUMENTATION
CONDUCTMTY [Point Load|rivic
K, cm/sec Index | -Q'

(MPa)  |avaG.

~ o

Continued from Borehole log

Black and white to greenish/grey slightly
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MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403148.0 ;E 550530.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 14, 2008

08-10

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 1 1 1 ) 1 1 1 1 20

F|e DESCRIPTION < |ELEY- | & |# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= . - X

o= 5  [oerma| S | 2 % Cu, kPa emV. @ U- O 8z INSTALLATION

a o] 14 3 o wp ——o—qwi 3

@ = | (m) =
%) 20 40 60 80 10 20 30 40
L, GROUND SURFACE 383.00
B Moist, black, Silty TOPSOIL 0.03 ]
B AUGER REFUSAL 1
B Dark grey GABBRO BEDROCK ]
- Cored from 0.03 mto 7.4 m. E
I For Bedrock Coring details refer to _'
| Record of Drillhole BH08-10. i
- 2 —
L 3 —3
B 0 ]
B 2 ]
- > o _
= 8|S .
Q| o
B 2|8 ]
s (<2 [ \777 HE A A A A A REPO, .
I E= N N\ I I S A DPOON ]
[ 5 .
I .
- 7 —3
B 375.59 ]
B End of Borehole 7.41 ]
B Notes: ]
[ 5 1. Borehole dry prior to start of rock _
L coring. ]
B 2. Borehole elevations was obtained with .
B a hand/field global positioning system ]
B (GPS) and should therefore be i
L considered an estimate only. .
- ]
I b
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012 RECORD OF DRILLHOLE: 08'10 SHEET 2 OF 2

LOCATION: N 5403148.0 ;E 550530.0 DRILLING DATE: March 14, 2008 DATUM: Geodetic
DRILL RIG: CME 75

MIS-RCK 004 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

INCLINATION: -90° AZIMUTH: — "
DRILLING CONTRACTOR: Marathon Drilling
[a)] w |y 5 JN_ - Joint BD- Bedding PL - Planar PO- Polished BR - Broken Rock
o 0] = |5 FLT - Fault FO- Foliation CU- Curved K - Slickensided 3
4 8 S £ 92| srr-Shear CO- Contact UN-Undulating M- Smooth Nove: For addiional
ol B 3 S |z —[o/#| VN -Vein OR- Orthogonal ST - Stepped Ro - Rough of abbreviations & NOTES
he o DESCRIPTION =t ELEV. | 2 g E|Ol¢[ CJ_-Conjugate CL - Cleavage IR - Irregular MB- Mechanical Break ~ symbols. WATER LEVELS
I | 2 Q |oerTH| 3 £ £ RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC | Diameteal INSTRUMENTATION
o= 5 S5 (m) 25| = [om Tsom R.9.D. INDEX BEwWiT CONDUCTMTY [Point Load|rvic
& z % Z | B |coren|corew| ™ | PER |sange | CORE | rvee anp surrace Komseo | index | -Q
4 @] w |3 03m oo | Axs pescrIPTION  |Ir]Mapn] €. 2 12 (MPa)  |avaG.
a & | T |ggeo]|sses|ases| cvo| o8R| g9 ccoo
233898 [28898 8898 | w22 [ 82K | o885 SR [avo
Continued from Borehole log 382.97
- Dark grey, slightly weathered to fresh, 0.03 g WN,PLRo E
B fine to coarse grained, GABBRO e I BRx ,
- JN,PL,SM ]
B BEDROCK b ]
B L FRJIRRo ]
B 4 ]
— 1 —
- 3 JN,PL,Ro B
- HEE 1N J JINPL,SM ]
B L JIN-FRPL,SM ]
L . INPLRo i
L "~ JN,PLRo i
— 2 - 9.7 MPa —
B 2 ST Lt Axial Point Load ]
= ¥ INPLSM -, :\'/‘lgex =107 i
= . . a i
- L FRIRRo "+ g
— 3 b 16 MPa —
[~ UC =86.0 MPa 1
B JINPLRo B
B ° o JFR,PL,Ro-SM 1
L >3 3 JINPLRo ]
S| - ]
B ol 8 4| INPLSM
B ik JN,PLR ]
- g WNPLRo B
-, z = NBR. ]
- q JINPL,SM E
B 4] | FRPLRo ]
[ JIN,PLRo ]
B o IN,PL,SM-Ro B
— 5 B JINPLRo 1
N ) IN,PLRo-SM ]
- . ,FRIR,Ro 7
[ FRIRRo |
— 6 —
N . JIN,PLRo ]
N N WJN,PL,Ro ]
5 |
- 7 —
R o JINPL,SM ]
B 375.59 JINPLRo B
S END OF DRILLHOLE 741 ]
L g ]
I ]
— 10 —
DEPTH SCALE LOGGED: MR

1:50 CHECKED: SLP




MIS-BHS 001 0711180012.GPJ GAL-MISS.GDT 5/16/08 JFC

PROJECT: 07-1118-0012
LOCATION: N 5403177.0 ;E 550458.0

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: March 14, 2008

08-11

SHEET 1 OF 2

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

1

: 50

a SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w o

4 " E — RESISTANCE, BLOWS/0.3m N X k, cm/s 2, LZ"J PIEZOMETER

ow | w S) 5 20 40 60 80 10°  10°  10*  10° &5 OR

(24 = = ['4 | | | ) 1 1 1 1 20

F|e DESCRIPTION < |ELEY- | & |# | § [ SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 5" PN

= . - .

o= 5  [oerma| S | 2 % Cu, kPa emV. @ U- O 8z INSTALLATION

a o] 14 3 o wp ——o—qwi 3

@ = | (m) =
2 20 40 60 80 10 20 30 40
L, GROUND SURFACE 383.00
L Moist, black, Silty TOPSOIL 0.00 ]
B AUGER REFUSAL 0.15 ]
K Black/grey GABBRO BEDROCK ]
- Cored from 0.2 m to 6.4 m. E
. For Bedrock Coring details refer to ]
B Record of Drillhole BH08-11. ]
- 2 —
B o ]
— 3 I5] —
| > i
L g8 ]
oo
- x| _
B g ]
- z -
Y 7 H I IO (R s S | .
I -
I -
- Saress| g
K End of Borehole 1837 ]
C Notes: ]
B 1. Water seepage noted at 0.6 m depth .
— 7 during drilling. ]
i 2. Borehole elevations was obtained with ]
- a hand/field global positioning system E
B (GPS) and should therefore be .
N considered an estimate only. ]
- ]
- ]
I -
DEPTH SCALE LOGGED: MR

CHECKED: SLP




PROJECT: 07-1118-0012
LOCATION: N 5403177.0 ;E 550458.0

INCLINATION: -90° AZIMUTH: —

RECORD OF DRILLHOLE:

DRILLING DATE: March 14, 2008
DRILL RIG: CME 75
DRILLING CONTRACTOR: Marathon Drilling

08-11

SHEET 2 OF 2

DATUM: Geodetic

DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

COLOUR
% RETURN

PL - Planar
CU- Curved
UN - Undulating
ST - Stepped
R - Irregular

PO- Polished

K - Slickensided
SM- Smooth

Ro - Rough

MB- Mechanical Break

BR - Broken Rock

NOTE: For additional
abbreviations refer to list
of abbreviations & NOTES

symbols. WATER LEVELS

RUN No.
min/(m)

DISCONTINUITY DATA

HYDRAULIC | Diametral INSTRUMENTATION

SYMBOLIC LOG
PENETRATION RATE

FLUSH

DIPw.rt’
CORE
AXIS

coo
o888

TYPE AND SURFACE
DESCRIPTION

CONDUCTIVITY [Point Load|RviC
K, cm/sec Index | -Q'

il
coco
-~ -

10°

(MPa)  |avaG.

~ o

Continued from Borehole log

Dark grey, slightly weathered to fresh,
fine to medium grained, GABBRO
BEDROCK

Rotary
NQ Rock Core

END OF DRILLHOLE

LA L L L L L L L L L L L L L L L L L L L L L L L L L O
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TABLE E2 - Physical Description of Test Pits (Source: Golder 2008

Test Pit ID OB (m) From (m)[To (m) g.w. level (m) Dominant Sediment Description
TPO7-2 Not Indicated (NI) 0 0.15 4.4 (seepage) TOPSOIL moist, black TOPSOIL, contains rootlets
- 0.15 1.2 - SILTY CLAY moist, brown SILTY CLAY, trace sand
- 1.2 2 - SILTY CLAY moist, light brown SILTY CLAY, trace sand
) 2 45 ) SILT moist to wet, light brown to grey SILT, trace clay; contains sand and silty clay
interlayers
TPO7-3 1.25 0 0.32 0.32 (seepage) TOPSOIL moist, black TOPSOIL
- 0.32 0.73 - SAND wet, dark brown SAND, trace silt, topsoil and rootlets
- 0.73 1.25 - SILTY SAND - SANDY SILT |moist, light brown Silty SAND to Sandy SILT
TP0O7-4 0.55 0 0.12 0 (dry) TOPSOIL moist, black TOPSOIL, contains rootlets
- 0.12 0.35 - SANDY TOPSOIL moist, brown Sandy TOPSOIL, trace silt and gravel and rootlets
- 0.35 0.55 - BOULDERS BOULDERS
TPO7-5 2.75 0 0.5 0.1 (seepage) PEAT and TOPSOIL wet, black PEAT and TOPSOIL, contains logs
- 0.5 1.8 - PEAT wet, dark brown PEAT, contains wood fragments
- 1.8 2.75 - SANDY SILT wet, grey Sandy SILT, trace clay, gravel and organics
TP07-6 0.43 0 0.025 0 (dry) VEGETATION Vegetation
- 0.025 0.12 - TOPSOIL moist, black TOPSOIL, contains rootlets
- 0.12 0.43 - SILT wet, brown SILT, some sand, trace gravel
TPO7-7 1.42 0 0.05 0.05 (seepage) VEGETATION Vegetation
- 0.05 0.48 - PEAT and TOPSOIL wet, black PEAT and TOPSOIL, contains logs and wood fragments
- 0.48 1.42 - PEAT wet, dark brown PEAT, contains layers of fibrous peat and wood fragments
TP07-8 NI 0 0.32 2.5 (seepage) TOPSOIL moist, black TOPSOIL, contains rootlets
- 0.32 2.4 - SILTY CLAY moist, brown SILTY CLAY, trace sand
- 2.4 4.55 - SILTY CLAY - CLAYEY SILT |wet, light brown SILTY CLAY to CLAYEY SILT, trace sand
TPO7-10 0.55 0 0.18 0 (dry) TOPSOIL moist, dark brown TOPSOIL, contains rootlets
- 0.18 0.55 - SILT moist to wet, light brown SILT, trace sand, clay and gravel
TPO7-11 4.4 0 1.4 0.05 (seepage) PEAT - TOPSOIL wet, black PEAT and TOPSOIL, contains logs
- 1.4 4.4 - PEAT wet, dark brown fibrous PEAT, contains wood fragments
TPO7-12 1.1 0 0.15 0 (dry) TOPSOIL moist, black TOPSOIL, contains rootlets and boulders
- 0.15 1.1 - BOULDERS BOULDERS
TPO7-13 1.6 0 0.35 0 (dry) TOPSOIL moist, black TOPSOIL, contains cobbles and boulders
- 0.35 14 - SILTY CLAY moist, brown SILTY CLAY, trace sand
- 1.4 1.6 - BOULDERS BOULDERS
TP07-14 NI 0 0.6 0 (seepage @ surface) PEAT wet, black, Fibrous PEAT, contains logs
) 06 175 ) PEAT - SILTY CLAY :Egitit}ttso wet, brown to grey Fibrous PEAT to Organic SILTY CLAY, contains
) 175 21 ) SILTY CLAY g:gﬁ;to wet, grey, Organic SILTY CLAY, contains interlayers of silty sand and
- 2.1 4.4 - SILTY CLAY moist to wet, grey SILTY CLAY, contains varved interlayers of silt and sand
TP07-15 1.45 0 0.14 0 (dry) TOPSOIL moist, black TOPSOIL, contains rootlets
- 0.14 1.2 - SILTY SAND moist, brown, Silty SAND, trace gravel
- 1.2 1.45 - BOULDERS BOULDERS
TP07-16 NI 0 0.21 0 (dry) TOPSOIL moist, black, TOPSOIL
- 0.21 1.75 - SAND moist, light brown, SAND, trace silt
) 175 455 ) CLAYEY SILT - SILT moist, light brown, CLAYEY SILT to SILT, trace clay and sand, contains sand
interlayers
TP07-17 0 0 0 0 (dry) BEDROCK BEDROCK Outcrop
TP07-18 0 0 0 0 (dry) BEDROCK BEDROCK Qutcrop




Test Pit ID OB (m) From (m)[To (m) g.w. level (m) Dominant Sediment Description
TP07-19 0 0 0 0 (dry) BEDROCK BEDROCK Outcrop
TPO8-1 4.15 0 1.25 | 0.3 (seepage) & 3 (seepage) PEAT wet, dark brown non-fibrous PEAT, contains wood fragments
- 1.25 2.45 - PEAT wet, dark brown fibrous PEAT, trace sand
- 2.45 3 - SILT wet, grey Organic SILT, trace sand and clay
- 3 4.15 - SAND wet, grey SAND, trace to some silt
TPO08-2 NI 0 0.08 0.08 (seepage) ICE ICE
- 0.08 0.15 - WATER WATER
- 0.15 0.85 - PEAT wet, black, non-fibrous, PEAT, contains roots and logs
) 0.85 4.2 ) SILT moist to wet, grey SILT, trace to some clay, contains silty clay and silty sand
' interlayers-seams
TP08-3 NI 0 0.34 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets
- 0.34 0.45 - SILTY SAND moist, reddish brown Silty SAND, trace topsoil and rootlets
) 0.45 15 ) SILT moist to wet, light brown SILT, trace to some clay, contains silty clay interlayers4
seams
) 15 4.05 ) SILTY CLAY rsr;c;f;,sreddish brown SILTY CLAY, trace sand, contains sandy silt interlayers-
TP08-4 NI 0 0.2 2.6 (seepage) TOPSOIL moist, black Silty TOPSOIL
- 0.2 1.15 - SANDY SILT - SILT&SAND |moist, light Sandy SILT to SILT and SAND, trace rootlets
- 1.15 2.05 - SAND moist, light brown SAND, trace silt
- 2.05 3.95 - SAND wet, grey, SAND
TP08-5 NI 0 0.18 0 (dry) TOPSOIL moist, black Silty TOPSOIL
} 0.18 4.2 ) SILT moist to wet, brown, SILT, trace to some clay, trace sand, contains silty clay
interlayers above 2.2m depth, becoming grey below 2.2m depth
TPO08-6 0.1 0 0.03 0 (dry) VEGETATION moss, Vegetation
- 0.03 0.1 - TOPSOIL moist, black Silty TOPSOIL
TPO8-7 0.4 0 0.19 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains roots
) 0.19 0.4 ) SILT - SAND _moist,_brown SILT and $AND, trace clay and gravel and organic matter
including rootlets, contains cobbles
TP08-8 0.63 0 0.18 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets and cobbles and boulders
- 0.18 0.63 - SILTY SAND moist, light brown Silty SAND, some gravel, trace organic matter, contains
TP08-9 0.24 0 0.1 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets
- 0.1 0.24 - PEAT wet, dark brown PEAT, trace gravel
TP08-10 0.65 0 0.25 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets
i 025 0.65 i SILT m0|st,_ reddish brown SILT, some sand, trace topsoil and rootlets, contains
organic matter
TP08-11 0.57 0 0.22 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets and cobbles and/or boulders
) 0.22 057 ) SILT - SAND moist, brown Gravelly SILT and SAND, trace clay, contains cobbles and
organic matter including rootlets
TP08-12 0.45 0 0.25 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets
) 0.25 0.45 ) SILT - SAND moist, brown SILT gnd SAND, some gravel, contains cobbles and/or boulders
and organic matter including rootlets
TPO08-13 0.88 0 0.25 0.6 (seepage) PEAT - TOPSOIL moist, black PEAT and TOPSOIL, contains cobbles and/or boulders
- 0.25 0.58 - PEAT wet, black, non-fibrous PEAT, trace gravel
- 0.58 0.88 - SILT moist, brown and grey SILT, trace to some sand and clay
TP08-14 0.54 0 0.32 0 (dry) TOPSOIL moist, black TOPSOIL, contains cobbles and /or boulders
) 0.32 0.54 ) SILT moist, Iig_ht brown, SILT, some sand, trace clay and gravel, contains
pocketséinterlayers of clay
TPO08-15 0.15 0 0.15 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains cobbles and/or boulders




Test Pit ID OB (m) From (m)[To (m) g.w. level (m) Dominant Sediment Description
TPO08-16 0.68 0 0.17 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains cobbles
) 0.17 0.68 ) SILT _moist,'brown SILT, trace to some sand, trace clay, contains organic matter,
including rootlets
TP08-17 NI 0 0.12 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets
- 0.12 0.25 - SILTY SAND moist, reddish brown Silty SAND, contains organic matter, including roots
i 0.25 4.12 i SILTY CLAY moist, brown SILTY CLAY, trace to some sand, contains silt interlayers/seams
TP08-19 0.58 0 0.15 0 (dry) TOPSOIL moist, black Silty TOPSOIL
- 0.15 0.58 - SILTY SAND moist, brown Silty SAND, some gravel, contains cobbles and boulders
TP08-20 NI 0 0.22 0 (dry) TOPSOIL moist, black Silty TOPSOIL
) 0.22 294 ) SILT moist tc_> wet, brown SILT, some sand and clay, contains silty clay and sand
seams/interlayers
- 2.24 4.2 - SILTY SAND wet, brown Silty SAND, contains silt and sand interlayers/seams
TPO08-21 NI 0 0.26 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains roots
- 0.26 0.45 - SAND - GRAVEL moist, dark brown SAND and GRAVEL, trace to some topsoil and roots
- 0.45 0.8 - SAND moist, reddish brown SAND, some gravel, trace silt
- 0.8 1.85 - SAND moist, light brown to grey SAND, trace to some silt
- 1.85 4.18 - SILTY SAND - SILT and SAND|wet, grey Silty SAND to SILT and SAND, contains silt sesams/interlayers
TP08-22 NI 0 0.15 0 (dry) TOPSOIL moist, black Sandy TOPSOIL
- 0.15 0.48 - SILT - SAND moist, brown SILT and SAND, contains rootlets
- 0.48 4.25 - SAND moist grey SAND, trace silt
TP08-23 NI 0 0.32 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains rootlets
moist, brown SILTY CLAY, trace to some sand, trace gravel, contains silt
- 0.32 4.15 - SILTY CLAY seams/interlayers, becoming wet an containing sand seams/interlayers below
1.2 m depth
TP08-24 1.05 0 0.38 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains cobbles and/or boulders
) 0.38 0.85 ) SANDY SILT moist, reddish brown Sandy SILT, trace to some gravel, trace clay, contains
cobbles and/or boulders
- 0.85 1.05 - BOULDERS BOULDERS
TP08-25 0.1 0 0.36 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains roots, cobbles, and/or boulders
TPO08-26 NI 0 0.12 1.5 (seepage) TOPSOIL moist, black Silty TOPSOIL
- 0.12 0.65 - SAND moist, brown SAND, some silt, trace topsoil and rootlets
- 0.65 0.78 - SAND - GRAVEL moist, brown SAND and GRAVEL
- 0.78 4.15 - SAND wet, grey layered SAND, trace to some silt
TP08-27 NI 0 0.18 0 (dry) TOPSOIL moist, black Clayey TOPSOIL, contains roots
i 0.18 0.4 i SILTY CLAY moist, dark brown SILTY CLAY, some sand, trace to some topsoil and rootlets
) 0.4 4.45 ) SILT moist, Ii_ght brown, SILT, trace sand and clay, contains silty sand and silty clay
seams/interlayers
TP08-28 0.26 0 0.15 0 (dry) TOPSOIL moist, black Silty TOPSOIL, contains roots
) 0.08 0.26 ) SANDY SILT moist, dark brown Sandy SILT, trace to some topsoil, contains cobbles and/or
boulders
TP08-29 NI 0 0.2 0 (dry) TOPSOIL moist, black Silty TOPSOIL
- 0.2 0.28 - SILTY SAND moist, reddish brown Silty SAND, trace to some topsoil and rootlets
) 0.28 115 ) CLAYEY SILT moist, t_)rown, CLAYEY SILT, trace to some sand, trace rootlets, contains silt
seams/interlayers
- 1.15 2.55 - SILTY CLAY moist, brown layered SILTY CLAY, some sand, contains sand seams




Test Pit ID OB (m) From (m)| To (m) g.w. level (m) Dominant Sediment Description

moist, brown, layered, SILTY CLAY, some sand, contains silt and sand

- 2.55 4.2 - SILTY CLAY seam/interlayers




07-1118-0012 -1- May 2008

TEST PIT LOG TPO7-2

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPQO7-2 Test Pit Location: 0550497 / 5404106
Date: March 30, 2007 Logged by: M. Rhody

Test Pit Elevation: 274 m

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black TOPSOIL, contains rootlets
0.15 1.20 Moist, brown SILTY CLAY, trace sand Sa. 10 (0.95 m)
W: 32%
LL: 27%, PL: 17%,
Pl: 10%
1.2 2.0 Moist, light brown SILTY CLAY, trace sand Sa. 11 (1.8 m)
W=26%
MH: See Figure 3
2.0 4.5 Moist to wet, light brown to grey SILT, trace Sa. 12 (3.0 m)
clay. Contains sand and silty clay interlayers W: 25%
Becoming wet at 4.0 m and grey at 4.3 m Sa. 13 (4.5 m)
depth W: 27%

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 4.4 m depth in open test pit upon completion of
excavating.

2. Sloughing of test pit walls noted between 4.0 m and 4.5 m depth upon completion of
excavating.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -2- May 2008

TEST PIT LOG TPO7-3

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO07-3 Test Pit Location: 0550354 / 5403718
Date: March 30, 2007 Logged by: M. Rhody

Test Pit Elevation: 329 m

Depth (m) Soil Description Remarks
To From
0.0 0.32 Moist, black TOPSOIL
0.32 0.73 Wet, dark brown SAND, trace silt, topsoil and Sa. 8 (0.5m)
rootlets W: 28%
0.73 1.25 Moist, light brown Silty SAND to Sandy SILT Sa. 9 (1.0 m)
W: 28% SH:

MH: See Figure 8
1.25 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 0.32 m depth in open test pit upon completion of
excavating.

2. Caving of test pit walls noted between 0.32 m and 1.25 m depth upon completion of
excavating.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -3- May 2008

TEST PIT LOG TPO7-4

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-4 Test Pit Location: 0550062 / 5403042
Date: March 27, 2007 Logged by: M. Rhody

Test Pit Elevation: 349 m

Depth (m) Soil Description Remarks
To From
0.0 0.12 Moist, black TOPSOIL, contains rootlets
0.12 0.35 Moist, brown Sandy TOPSOIL, trace silt and Sa. 3(0.25m)
gravel and rootlets W: 52%
0.35 0.55 BOULDERS
0.55 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -4- May 2008

TEST PIT LOG TPO7-5

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-5 Test Pit Location: 0550212 / 5402990
Date: March 28, 2007 Logged by: M. Rhody

Test Pit Elevation: 342 m

Depth (m) Soil Description Remarks
To From
0.0 0.50 Wet, black PEAT and TOPSOIL, contains logs
0.50 1.80 Wet, dark brown PEAT, contains wood Sa. 4 (1.2m)
fragments W: 281%
1.80 2.75 Wet, grey Sandy SILT, trace clay, gravel and Sa.5(2.0m)
organics W: 20%

MH: See Figure 6

2.75 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 0.10 m depth in open test pit upon completion of
excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -5- May 2008

TEST PIT LOG TPO7-6

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO07-6 Test Pit Location: 0550213 / 5402739
Date: March 26, 2007 Logged by: M. Rhody

Test Pit Elevation: 334 m

Depth (m) Soil Description Remarks
To From
0.0 0.025  Vegetation
0.025 0.12 Moist, black TOPSOIL, contains rootlets
0.12 0.43 Wet, brown SILT, some sand, trace gravel Sa. 2 (0.3 m)
W: 48%
0.43 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -6- May 2008

TEST PIT LOG TPO7-7

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-7 Test Pit Location: 0550011 / 5402745
Date: March 26, 2007 Logged by: M. Rhody

Test Pit Elevation: 348 m

Depth (m) Soil Description Remarks
To From
0.0 0.05 Vegetation
0.05 0.48 Wet, black PEAT and TOPSOIL, contains logs

and wood fragments

0.48 1.42 Wet, dark brown PEAT, contains layers of Sa.1(1.0m)
fibrous peat and wood fragments W: 395%
1.42 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 0.05 m depth in open test pit upon completion of
excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -{- May 2008

TEST PIT LOG TPO7-8

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-8 Test Pit Location: 0551368 / 5403019
Date: April 4, 2007 Logged by: M. Rhody

Test Pit Elevation: 215 m

Depth (m) Soil Description Remarks
To From
0.0 0.32 Moist, black TOPSOIL, contains rootlets
0.32 2.40 Moist, brown SILTY CLAY, trace sand Sa. 23 (1.5m)
W=27%
2.40 4.55 Wet, light brown SILTY CLAY to CLAYEY SILT, Sa. 24 (3.5 m)
trace sand W: 24%

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 2.5 m depth in open test pit upon completion of
excavating.

2. Caving of test pit walls noted between 2.5 m and 4.55 m depth upon completion of
excavating.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -8- May 2008

TEST PIT LOG TP0O7-10

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TP07-10 Test Pit Location: 0550066 / 5402928
Date: March 28, 2007 Logged by: M. Rhody

Test Pit Elevation: 352 m

Depth (m) Soil Description Remarks
To From
0.0 0.18 Moist, dark brown TOPSOIL, contains rootlets
0.18 0.55 Moist to wet, light brown SILT, trace sand, clay Sa. 7 (0.4 m)
and gravel W: 53% SH:

MH: See Figure 5

0.55 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -9- May 2008

TEST PIT LOG TPO7-11

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-11 Test Pit Location: 0550189 / 5403029
Date: March 28, 2007 Logged by: M. Rhody

Test Pit Elevation: 346 m

Depth (m) Soil Description Remarks
To From
0.0 1.40 Wet, black PEAT and TOPSOIL, contains logs
1.40 4.40 Wet, dark brown Fibrous PEAT, contains wood Sa. 6 (2.5 m)
fragments W: 757%
4.40 - Excavator Refusal - Probable BEDROCK or
BOULDERS

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 0.05 m depth in open test pit upon completion of
excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -10- May 2008

TEST PIT LOG TPO0O7-12

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-12 Test Pit Location: 0550113 / 5402759
Date: March 26, 2007 Logged by: M. Rhody

Test Pit Elevation: 346 m

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black TOPSOIL, contains rootlets and
boulders
0.15 1.10 BOULDERS
1.10 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test Pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -11- May 2008

TEST PIT LOG TP0O7-13

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO07-13 Test Pit Location: 0549977 / 5404135
Date: March 31, 2007 Logged by: M. Rhody

Test Pit Elevation: 290 m

Depth (m) Soil Description Remarks
To From
0.0 0.35 Moist, black TOPSOIL, contains cobbles and

boulders
0.35 1.40 Moist, brown SILTY CLAY, trace sand Sa. 14 (1.0 m)
W: 37%

1.40 1.60 BOULDERS
1.60 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Test Pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012

-12-

May 2008

Job Number:

Test Pit Number:

Date:

07-1118-0012

TPO7-14

TEST PIT LOG TPO7-14

March 31, 2007 Logged by: M. Rhody
Test Pit Elevation: 290 m

Project Location: Marathon PGM

Test Pit Location: 0549936 / 5404041

Depth (m) Soil Description Remarks
To From
0.0 0.60 Wet, black, Fibrous PEAT, contains logs
0.60 1.75 Moist to wet, brown to grey Fibrous PEAT to Sa. 15 (1.5m)
Organic SILTY CLAY, contains rootlets W: 901%
1,75 2.10 Moist to wet, grey, Organic SILTY CLAY, Sa. 16 (1.9 m)
contains interlayers of silty sand and shells W: 148%
2.10 4.40 Moist to wet, grey SILTY CLAY, contains varved Sa. 17 (3.0 m)
interlayers of silt and sand W : 28%
LL: 34%, PL: 21%,
Pl: 13%
Sa. 18 (4.3 m)W:
END OF TEST PIT 29%
Notes:

1. Groundwater seepage noted at ground surface upon completion of excavating.

2. Caving of test pit walls noted during excavating.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent

* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -13- May 2008

TEST PIT LOG TPO7-15

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO07-15 Test Pit Location: 0549775 / 5403924
Date: April 2, 2007 Logged by: M. Rhody

Test Pit Elevation: 307 m

Depth (m) Soil Description Remarks
To From
0.0 0.14 Moist, black TOPSOIL, contains rootlets
0.14 1.20 Moist, brown, Silty SAND, trace gravel Sa. 19 (0.8 m)
W: 20%
1.20 1.45 BOULDERS
1.45 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -14- May 2008

TEST PIT LOG TPO7-16

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-16 Test Pit Location: 0551502 / 5402365
Date: April 3, 2007 Logged by: M. Rhody

Test Pit Elevation: 191 m

Depth (m) Soil Description Remarks
To From
0.0 0.21 Moist, black, TOPSOIL
0.21 1.75 Moist, light brown, SAND, trace silt Sa. 20 (1.2m)
W: 7%
1.75 4.55 Moist, light brown, CLAYEY SILT to SILT, trace Sa. 21 (3.5m)
clay and sand W: 23%
Contains sand interlayers LL: 20%. PL: 16%
Pl: 4%
Sa. 22 (4.45 m)
W: 22%

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -15- May 2008

TEST PIT LOG TPO7-17

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-17 Test Pit Location: 0549918 / 5404019
Date: April 3, 2007 Logged by: M. Rhody

Test Pit Elevation: 292 m

Depth (m) Soil Description Remarks
To From
0.0 0.0 BEDROCK Outcrop

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -16- May 2008

TEST PIT LOG TP0O7-18

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-18 Test Pit Location: 0549915 / 5404037
Date: April 3, 2007 Logged by: M. Rhody

Test Pit Elevation: 291 m

Depth (m) Soil Description Remarks
To From
0.0 0.0 BEDROCK Outcrop

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -17- May 2008

TEST PIT LOG TP0O7-19

Job Number: 07-1118-0012 Project Location: Marathon PGM
Test Pit Number: TPO7-19 Test Pit Location: 0549899 / 5404068
Date: April 3, 2007 Logged by: M. Rhody

Test Pit Elevation: 293 m

Depth (m) Soil Description Remarks
To From
0.0 0.0 BEDROCK Outcrop

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -18- May 2008

TEST PIT LOG TPO08-1

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550195 / 5403000
Proposed Access Road

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 349 m

Test Pit Number: TPO08-1

Depth (m) Soil Description Remarks
To From
0.0 1.25 Wet, dark brown non fibrous PEAT. Sa. 1(0.85m)
W: 468%

Contains wood fragments

1.25 2.45 Wet, dark brown fibrous PEAT, trace sand Sa.2(2.0m)
W: 552%

2.45 3.0 Wet, grey Organic SILT, trace sand and clay Sa.3(2.8m)
W: 77%

3.0 4.15 Wet, grey SAND, trace to some silt Sa. 4 (3.8 m)
W: 18%

MH: See Figure 9

4.15 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:

1. Significant groundwater seepage noted at 0.3 m and 3.0 m depths in open test pit upon
completion of excavating.

2. Sloughing/caving noted during excavating along entire depth of test pit walls.
3. No visible bedrock outcrops in the area of the test pit.

4. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent

* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -19- May 2008

TEST PIT LOG TP08-2

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0549846 / 5402425
Proposed Access Road

Date: April 4, 2008 Logged by: M. Rhody

Test Pit Elevation: 280 m

Test Pit Number: TPO08-2

Depth (m) Soil Description Remarks
To From
0.0 0.08 ICE
0.08 0.15 WATER
0.15 0.85 Wet, black, non fibrous, PEAT Sa.1(0.5m)

Contains roots and logs

0.85 4.2 Moist to wet, grey SILT, trace to some clay. Sa.2 (1.8 m)

Contains silty clay and silty sand Sa. 3(2.8m)
interlayers/seams Sa. 4 (3.8m)

END OF TEST PIT

Notes:

1. Significant groundwater seepage noted at 0.08 m depth in open test pit upon completion
of excavating.

2. Caving of test pit walls noted between 0.15 m and 1.0 m depth upon completion of
excavating.

3. Test pit excavated at the north edge of Beaver pond/creek; north of the existing
roadway.

4. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -20- May 2008

TEST PIT LOG TPO08-3

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0549859 / 5402397
Proposed Access Road

Date: April 4, 2008 Logged by: M. Rhody

Test Pit Elevation: 282 m

Test Pit Number: TPO08-3

Depth (m) Soil Description Remarks
To From
0.0 0.34 Moist, black Silty TOPSOIL

Contains rootlets

0.34 0.45 Moist, reddish brown Silty SAND, trace topsoil
and rootlets

0.45 1.50 Moist to west, light brown SILT, trace to some Sa.1(1.0m)
clay. W: 30%

Contains silty clay interlayers/seams

1.50 4.05 Moist, reddish brown SILTY CLAY, trace sand, Sa.2(2.2m)
: . Sa. 3 (3.4m)
Contains sandy silt interlayers/seams W- 39%
LL: 43%, PL: 17%,
Pl: 26%

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Test pit (TP08-3) excavated about 30 m south of TP0O7-2.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -21- May 2008

TEST PIT LOG TP08-4

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550275 / 5401373
Proposed Access Road

Date: April 4, 2008 Logged by: M. Rhody

Test Pit Elevation: 250 m

Test Pit Number: TPO08-4

Depth (m) Soil Description Remarks

To From

0.0 0.20 Moist, black Silty TOPSOIL

0.20 1.15 Moist, light Sandy SILT to SILTand SAND, trace Sa. 1 (0.6 m)

rootlets

1.15 2.05 Moist, light brown SAND, trace silt Sa. 2 (1.3 m)
Sa.3(1.9m)

2.05 3.95 Wet, grey, SAND Sa. 4 (3.5m)

END OF TEST PIT

Notes:

1. Significant groundwater seepage noted at 2.6 m depth in open test pit upon completion
of excavating.

2. Caving of test pit walls noted from 2.0 m depth to the base of the test pit upon
completion of excavating.

3. Test pit (TP08-4) excavated to about 1.4 m below creek base level.

4. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -22- May 2008

TEST PIT LOG TP08-5

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550297 / 5401466
Proposed Access Road

Date: April 4, 2008 Logged by: M. Rhody

Test Pit Elevation: 276 m

Test Pit Number: TPO08-5

Depth (m) Soil Description Remarks
To From
0.0 0.18 Moist, black Silty TOPSOIL
0.18 4.2 Moist to wet, brown, SILT, trace to some clay, Sa.1(0.5m)
trace sand W: 31%

Contains silty clay interlayers above 2.2 m depth Sa. 2 (1.8 m)

Becoming grey below 2.2 m depth
Sa.3(3.3m)

W: 23%
END OF TEST PIT Non-Plastic

Notes:
1. Open test pit dry upon completion of excavating.
2. Test pit excavated on mound/hill, north of TPO7-4.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -23- May 2008

TEST PIT LOG TP08-6

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550094 / 5402683
Proposed Access Road

Date: April 3, 2008 Logged by: M. Rhody

Test Pit Elevation: 348 m

Test Pit Number: TPO08-6

Depth (m) Soil Description Remarks
To From
0.0 0.03 Moss / Vegetation
0.03 0.10 Moist, black Silty TOPSOIL
0.1 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -24- May 2008

TEST PIT LOG TPO08-7

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550439 / 5403227
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 367 m

Test Pit Number: TPO08-7

Depth (m) Soil Description Remarks
To From
0.0 0.19 Moist, black Silty TOPSOIL, contains roots
0.19 0.40 Moist, brown SILT and SAND, trace clay and Sa. 1 (0.35m)
gravel and organic matter including rootlets. W: 38%

. MH: See Figure 7
Contains cobbles g

0.4 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1 Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -25- May 2008

TEST PIT LOG TP08-8

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550452 / 5403209
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 375 m

Test Pit Number: TPO08-8

Depth (m) Soil Description Remarks
To From
0.0 0.18 Moist, black Silty TOPSOIL

Contains rootlets and cobbles and/or boulders

0.18 0.63 Moist, light brown Silty SAND, some gravel, Sa. 1 (0.45m)
trace organic matter.

Contains cobbles and/or boulders

0.63 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -26- May 2008

TEST PIT LOG TP08-9

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550487 / 5403208
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 371 m

Test Pit Number: TPO08-9

Depth (m) Soil Description Remarks
To From
0.0 0.1 Moist, black Silty TOPSOIL

Contains rootlets

0.1 0.24 Wet, dark brown PEAT, trace gravel Sa. 1(0.2m)

0.24 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1 Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -27- May 2008

TEST PIT LOG TP08-10

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550478 / 5403162
Proposed Plant Site

Date: March 12, 2008 Logged by: M. Rhody

Test Pit Elevation: 369 m

Test Pit Number: TPO08-10

Depth (m) Soil Description Remarks
To From
0.0 0.25 Moist, black Silty TOPSOIL.

Contains rootlets

0.25 0.65 Moist, reddish brown SILT, some sand, trace Sa.1(0.5m)
topsoil and rootlets.

Contains organic matter

0.65 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test Pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -28- May 2008

TEST PIT LOG TP08-11

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550510 / 5403180
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 382 m

Test Pit Number: TPO08-11

Depth (m) Soil Description Remarks
To From
0.0 0.22 Moist, black Silty TOPSOIL

Contains rootlets and cobbles and/or boulders

0.22 0.57 Moist, brown Gravelly SILT and SAND, trace Sa.1(0.4m)
clay. W: 24%

Contains cobbles and organic matter including MH: See Figure 7

rootlets

0.57 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Test Pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -29- May 2008

TEST PIT LOG TP08-12

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550535 / 5403197
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 387 m

Test Pit Number: TPO08-12

Depth (m) Soil Description Remarks
To From
0.0 0.25 Moist, black Silty TOPSOIL, contains rootlets
0.25 0.45 Moist, brown SILT and SAND, some gravel. Sa. 1 (0.35m)

Contains cobbles and/or boulders and organic
matter including rootlets

0.45 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Test Pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -30- May 2008

TEST PIT LOG TP08-13

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550513 / 5403230
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 378 m

Test Pit Number: TPO08-13

Depth (m) Soil Description Remarks
To From
0.0 0.25 Moist, black PEAT and TOPSOIL

Contains cobbles and/or boulders

0.25 0.58 Wet, black, non-fibrous PEAT, trace gravel Sa. 1 (0.4 m)
W: 102%
0.58 0.88 Moist, brown and grey SILT, trace to some sand Sa. 2 (0.75m)
and clay W: 20%
LL: 24%, PL: 20%,
Pl: 4%
0.88 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:

1. Groundwater seepage noted at 0.6 m depth in open test pit upon completion of
excavating.

2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -31- May 2008

TEST PIT LOG TPO08-14

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550494 / 5403264
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 374 m

Test Pit Number: TPO08-14

Depth (m) Soil Description Remarks
To From
0.0 0.32 Moist, black TOPSOIL.

Contains cobbles and/or boulders

0.32 0.54 Moist, light brown, SILT, some sand, trace clay Sa. 1 (0.45m)
and gravel.

Contains pockets/interlayers of clay

0.54 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -32- May 2008

TEST PIT LOG TP08-15

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550555 / 5403165
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 371 m

Test Pit Number: TPO08-15

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black Silty TOPSOIL. Sa. 1 (0.1 m)

Contains cobbles and/or boulders

0.15 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -33- May 2008

TEST PIT LOG TP08-16

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550309 / 5401636
Proposed Access ROad

Date: April 4, 2008 Logged by: M. Rhody

Test Pit Elevation: 279 m

Test Pit Number: TPO08-16

Depth (m) Soil Description Remarks
To From
0.0 0.17 Moist, black Silty TOPSOIL.

Contains cobbles

0.17 0.68 Moist, brown SILT, trace to some sand, trace Sa.1(0.1m)
clay.

Contains organic matter, including rootlets

0.68 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted northwest and southeast of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -34- May 2008

TEST PIT LOG TP08-17

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550151 / 5401799
Proposed Access Road

Date: April 4, 2008 Logged by: M. Rhody

Test Pit Elevation: 277 m

Test Pit Number: TPO08-17

Depth (m) Soil Description Remarks
To From
0.0 0.12 Moist, black Silty TOPSOIL.

Contains rootlets

0.12 0.25 Moist, reddish brown Silty SAND.
Contains organic matter, including roots

0.25 412 Moist, brown SILTY CLAY, trace to some sand. Sa. 1 (1.0 m)
Contains silt interlayers/seams Sa. 2 (2.5m)
W: 32%
MH: See
END OF TEST PIT Figure 3
Sa. 3 (3.8m)
Notes:

1. Open test pit dry upon completion of excavating.
2. A bedrock outcrop was noted about 40 m east of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -36- May 2008

TEST PIT LOG TP08-19

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0549967 / 5402112
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 277 m

Test Pit Number: TPO08-19

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black Silty TOPSOIL
0.15 0.58 Moist, brown Silty SAND, some gravel. Sa. 1 (0.35m)

Contains cobbles and boulders

0.58 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Bedrock outcrops noted to the north, south and east of this test pit, with a valley located
to the west.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -37- May 2008

TEST PIT LOG TP08-20

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0549895 / 5402318
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 287 m

Test Pit Number: TP08-20

Depth (m) Soil Description Remarks
To From
0.0 0.22 Moist, black Silty TOPSOIL.
0.22 2.24 Moist to wet, brown SILT, some sand and clay. Sa.1(0.5m)
Contains silty clay and sand seams/interlayers. Sa. 2 (2.0m)
2.24 4.20 Wet, brown Silty SAND. Sa.3(3.7m)

Contains silt and sand interlayers/seams.

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
3. Bedrock outcrops noted about 30 m east of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -38- May 2008

TEST PIT LOG TP08-21

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550503 / 5400297
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 289 m

Test Pit Number: TP08-21

Depth (m) Soil Description Remarks
To From
0.0 0.26 Moist, black Silty TOPSOIL.

Contains roots

0.26 0.45 Moist, dark brown SAND and GRAVEL, trace to
some topsoil and roots.

0.45 0.80 Moist, reddish brown SAND, some gravel, trace Sa. 1 (0.65m)
silt W: 5%

0.80 1.85 Moist, light brown to grey SAND, trace to some Sa.2(1.0m)
silt W: 13%

MH: See Figure 9

1.85 4.18 Wet, grey Silty SAND to SILT and SAND. Sa. 3(3.2m)

. . . W: 25%
Contains silt seams/interlayers. >%

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating
2. Caving of test pit walls noted upon completion of excavating.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -39- May 2008

TEST PIT LOG TP08-22

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550486 / 5400399
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 286 m

Test Pit Number: TP08-22

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black Sandy TOPSOIL.
0.15 0.48 Moist, brown SILT and SAND. Sa. 1 (0.35m)
Contains rootlets. Sa. 2 (1.0 m)
0.48 4.25 Moist grey SAND, trace silt Sa. 3(3.0m)

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating

2. Caving of test pit walls noted from 1.0 m depth to base of test pit upon completion of
excavating.

3. No visible bedrock outcrops in the area of the test pit.

4. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -40- May 2008

TEST PIT LOG TP08-23

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550512 / 5400595
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 282 m

Test Pit Number: TP08-23

Depth (m) Soil Description Remarks
To From
0.0 0.32 Moist, black Silty TOPSOIL.

Contains rootlets

0.32 4.15 Moist, brown SILTY CLAY, trace to some sand, Sa.1(0.7m)
trace gravel. Sa. 2 (2.5 m)
Contains silt seams/interlayers. Sa. 3 (3.7 m)

Also becoming wet and containing sand
seams/interlayers below 1.2 m depth

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -41- May 2008

TEST PIT LOG TP08-24

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550588 / 5400745
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 274 m

Test Pit Number: TP08-24

Depth (m) Soil Description Remarks
To From
0.0 0.38 Moist, black Silty TOPSOIL.

Contains cobbles and/or boulders

0.38 0.85 Moist, reddish brown Sandy SILT, trace to some Sa.1(0.5m)
gravel, trace clay.

Contains cobbles and/or boulders

0.85 1.05 BOULDERS

1.05 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -42- May 2008

TEST PIT LOG TP08-25

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550573 / 5402846
Proposed Access Road

Date: April 5, 2008 Logged by: M. Rhody

Test Pit Elevation: 259 m

Test Pit Number: TP08-25

Depth (m) Soil Description Remarks
To From
0.0 0.36 Moist, black Silty TOPSOIL.

Contains roots, cobbles and/or boulders

0.1 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating
2. Attempted to dig 5 m away from test pit location to confirm the above conditions.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -43- May 2008

TEST PIT LOG TP08-26

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550268 / 5401374
Proposed Access Road

Date: April 7, 2008 Logged by: M. Rhody

Test Pit Elevation: 260 m

Test Pit Number: TP08-26

Depth (m) Soil Description Remarks

To From

0.0 0.12 Moist, black Silty TOPSOIL

0.12 0.65 Moist, brown SAND, some silt, trace topsoil and Sa.1(0.5m)

rootlets

0.65 0.78 Moist, brown SAND and GRAVEL,

0.78 4.15 Wet, grey layered SAND, trace to some silt. Sa. 2 (2.0 m)
Sa. 3(3.0m)

END OF TEST PIT

Notes:

1. Significant groundwater seepage noted at 1.5 m depth in open test pit upon completion
of excavating.

2. Sloughing/caving noted during excavating along entire depth of test pit walls.
3. Test Pit located on the south side of creek.

4. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -44- May 2008

TEST PIT LOG TP08-27

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550393 / 5401261
Proposed Access Road

Date: April 7, 2008 Logged by: M. Rhody

Test Pit Elevation: 271 m

Test Pit Number: TP08-27

Depth (m) Soil Description Remarks
To From
0.0 0.18 Moist, black Clayey TOPSOIL. Contains roots
0.18 0.40 Moist, dark brown SILTY CLAY, some sand, Sa.1(0.3m)
trace to some topsoil and rootlets. W: 28%

Contains silty seams/interlayers.

0.40 4.45 Moist, light brown, SILT, trace sand and clay. Sa.2(1.5m)
. 0
Contains silty sand and silty clay W: 20%
seams/interlayers Sa.3(3.3m)
W: 20%

MH: See Figure 5
END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. No visible bedrock outcrops in the area of the test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -45- May 2008

TEST PIT LOG TP08-28

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550405 / 5401062
Proposed Access Road

Date: April 7, 2008 Logged by: M. Rhody

Test Pit Elevation: 275 m

Test Pit Number: TP08-28

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black Silty TOPSOIL.

Contains roots

0.08 0.26 Moist, dark brown Sandy SILT, trace to some
topsoil.

Contains cobbles and/or boulders

0.26 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating
2. Attempted to dig at two other nearby spots to confirm the above conditions.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -46- May 2008

TEST PIT LOG TP08-29

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550547 / 5400920
Proposed Access Road

Date: April 7, 2008 Logged by: M. Rhody

Test Pit Elevation: 276 m

Test Pit Number: TP08-29

Depth (m) Soil Description Remarks
To From
0.0 0.20 Moist, black Silty TOPSOIL.
0.20 0.28 Moist, reddish brown Silty SAND, trace to some

topsoil and rootlets.

0.28 1.15 Moist, brown, CLAYEY SILT, trace to some Sa.1(1.0m)
sand, trace rootlets. W: 29%

Contains silt seams/interlayers

1.15 2.55 Moist, brown layered SILTY CLAY, some sand. Sa.2(2.2m)

Contains sand seams

2.55 4.20 Moist, brown, layered, SILTY CLAY, some sand. Sa. 3(3.5m)
. . . W: 51%
Contains silt and sand seams/interlayers
LL: 51%, PL: 20%,
Pl: 31%

Notes:
1. Open test pit dry upon completion of excavating.

2. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.



07-1118-0012 -32- May 2008

TEST PIT LOG TP08-15

Job Number: 07-1118-0012 Project Location: Marathon PGM

Test Pit Location: 0550555 / 5403165
Proposed Plant Site

Date: April 2, 2008 Logged by: M. Rhody

Test Pit Elevation: 371 m

Test Pit Number: TPO08-15

Depth (m) Soil Description Remarks
To From
0.0 0.15 Moist, black Silty TOPSOIL. Sa. 1 (0.1 m)

Contains cobbles and/or boulders

0.15 - Excavator Refusal - Probable BEDROCK

END OF TEST PIT

Notes:
1. Open test pit dry upon completion of excavating.
2. Bedrock outcrops noted in the general vicinity of this test pit.

3. Test Pit Elevation was obtained with a handheld global positioning system (GPS) and
should therefore be considered an estimate only.

* W = Water Content percent
* LL = Liquid Limit, PL = Plastic Limit, Pl = Plasticity Index (Atterberg Limits Testing)
* MH = Combined sieve and hydrometer analysis

Golder Associates Ltd.
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TABLE E3 - Thickness of Cores from Drillholes (Source:
Marathon PGM)

Sample ID Thickness (m)
M-09-470 0.84
M-09-471 2.07
M-09-472 3.05
M-09-473 6.75
M-09-474 1.43
M-09-475 2.6
M-09-476 2.2
M-09-477 1.25
M-09-478 1.6
M-09-479 1.6
M-09-480 2.62
M-09-481 1.9
M-09-482 3
M-09-483 2.8
M-09-484 0.9
M-09-485 0.4
M-09-486 0.3
M-09-487 4.7
M-09-488 6.06
M-09-489 1.5
M-09-490 2

Gl 4.35
G2 2.20
G3 5.60
G4 3.72
G5 1.35
G6 3.00
G7 4.61
G8 3.00
G9 1.00
G10 1.00
G11 1.00
G12 3.60
G13 3.00
G14 1.00
G15 3.00




Table E4: Physical Description of Boreholes (Source: Knight Piésold, 2011)

Test PitID | OB (m) [From (m)[ To (m) g.w. (m) Dominant Sediment Description
KP11-05 10.1 0 3 Dry SAND SAND, some silt, trace clay, light brown, very loose, moist to wet
- 3 6.7 - SAND-SILT SAND AND SILT, trace clay, non-plastic, grey soft, moist to wet
- 6.7 8.4 - SANDY SILT SANDY SILT, trace clay, low plasticity, grey, wet
- 8.4 10.1 - SILT SILT, some trace sand, trace clay, low plasticity, grey, soft, wet
KP11-09 NI 0 05 Dry BOULDER-COBBLES BOULDER AND COBBLES, some sand, gravel and organics, trace fines, loose, damp, brown
) 0.5 85 Seepage (1.6) GRAVEL-COBBLES GRAVEL AND COBBLES, some silt and sand, loose, saturated, grey (colluvium and alluvium)
- 8.5 9.4 - SAND-GRAVEL SAND AND GRAVEL, loose to dense, saturated, grey, (colluvium and alluvium)
- 9.4 11 - GRAVEL-COBBLES GRAVEL AND COBBLES and sand, loose, saturated, grey, (colluvium and alluvium)
KP11-10 0.3 0 0.3 Dry SAND SAND, reddish brown, dark brown organic material
KP11-12 0.2 0 0.2 Dry SAND SAND, light brown
KP11-13 0.2 0 0.2 Dry SAND SAND, reddish brown, dark brown organic material, roots
KP11-14 0.3 0 0.3 Dry SAND-GRAVEL SAND AND GRAVEL, brownish-orange
KP11-15 0.3 0 0.3 Dry SILT SILT, some clay, trace sand, low plasticity, light brown, soft
KP11-38 3.7 0 1.45 Dry SILTY-SAND SILTY-SAND, trace gravel, trace caly, non plastic, grey to brown
- 1.45 2.1 Seepage (1.5) SAND SAND, some gravel, trace silt, trace clay, grey to brown, very dense, moist to wet
- 2.1 3.7 - RUBBLE RUBBLE
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Project: Marathon PGM-Cu Project Drillhole No.: _KP11-04 Page: _10f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _23-Oct-11
Location: _PSMF Total Depth: _15.90 m Date Completed: _25-Oct-11
Coordinates: _5,402,045 N, 548,226 E Elevation: _328.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
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] ] Fabric and Textures: Medium to coarse L 92 80| 4 746 |60 ! I
grained | |
Weathering: Fresh | |
Discont. Type: Joints |
_ . Other: Dominant minerals observed in Il J——
field are olivine and horneblende
2.0 326.0 2 100 80| 4 100 |74
3.0 325.0 3 100 80| O 100 86
. g 3.7
4.0 324.0
4 100 80| O 100 86
5.0 323.0
6.0 322.0 5 80 80| 4 80 60
6.7
7.0+ 321.0 :
6 98.7] 80| 4 98.6 63
8.0 320.0 7.9
1 !
9.0 319.07 7 100 80| 3 100 |67
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE SLOUGH I]GROUT Marathon PGM-Cu Project
. . 7 Project No. Ref. No. Rev.
I:ICORE ESHELBY TUBE | | WELL III SAND ] ’ CONCRETE Kn lght Hesold NE101-446/2 3 0
= - CONSULTING FIGURE A1.1
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.: _KP11-04 Page: 20f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _23-Oct-11
Location: _PSMF Total Depth: _15.90 m Date Completed: _25-Oct-11
Coordinates: _5,402,045 N, 548,226 E Elevation: _328.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w o 3 KEY ROCK MASS CHARACTERISTICS
x| > =2 g ———
bl | E owlal a x RECOVERY - -
2 | S & [8]2]¢ |B R £ | £
8 1214 |<|3| E2 @ s | 8
- 718 MATERIAL DESCRIPTION 1o |2 < = £ ol B w SPT TEST 'N' VALUES - X £ £
Els |2 Liolz|E 27| |zl 3E |2 HE
- = o w | W W| | w = | o= |2 £~ £
| & |2 z |z (3|3 2 a| 3 |2 L Mc L o |22| 2%
AR 32|22 & | Sk |& ——e— ™ |EE| EZ
a| @ |o A | o 2| | B | & 20 40 60 80 zd4| z8
8 100 80| 2 100 |67
11.04 317.0—
12.0—_ 316.0—_ 9 100 80| 1 100 |72
13.01 315.0—
10 100 80| 2 100 |67
14.0- 314.0—
15.01 313.0—
| 4 11 100 80| 0 100 |92
16.0- 312.0 End of Drillhole: 15.9 m 159
17.04 311.0
18.0- 310.0
19.01 309.0
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM-Cu Project
. . 7 Project No. Ref. No. Rev.
I:ICORE ESHELBYTUEE | | WELL III SAND Knlght I)leSOId NE101-446/2 3 0
= CONSULTING FIGURE A1.1

A1-2 of 22



Project: Marathon PGM-Cu Project Drillhole No.: KP11-05 Page: 10f3

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _30-Oct-11
Location: _PSMF Total Depth: _24.60 m Date Completed: _31-Oct-11
Coordinates: _5,402,181 N, 547,644 E Elevation: _321.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w 1) * KEY ROCK MASS CHARACTERISTICS
X | E wloala | ———- RECOVERY |4 4
el wl @ o|l3 | ¢ = —-—-—- RQD z z
= 2| F °2|1= | &~ « RMR 2 2
E IHOARHES m g2 | 3
_ e 8 MATERIAL DESCRIPTION RS g a5 ® s w SPT TEST 'N' VALUES - X g =
o o [~ =
El 3 |2 Clalzlel 2 o | 3E |2 ezl &
- o | o w| o | WG| W | o= |2 5| 2
< T I J 21515 H s | = Sa| 29
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B0y |2 o 2|8 & | S |k —e—— BE| Bh
o|l @ |o o 6|6 |x|r | @t (o 20 40 60 80 za| z4
| T =] SAND
5] (0t03)
1 ___" SAND, some silt, trace clay, light brown,
1 10 -] veryloose, moist to wet.
] o
iy
o 7ot
1 0_ 3200 oo SPT1 92 113 | 2
gk
1 o
b T4
1 o] SPT2 92 0/0/0/0 | 0
2.0~ 319.0+ +&]
- A
- e SPT3 48 o | 4
| —
30 318.0 1=~ SAND ANDSILT
- (3t06.7) SPT4 75 204123 | 6
1 1 SAND AND SILT, trace clay, non plastic,
grey, soft, moist to wet.
SPT5 82 2/2/2/4 4
SPT6 77 2/4/31 7
SPT7 80 2/3/35 | 6
SPT8 77 0/1/3/4 4
SANDY SILT
(6.71t08.4)
Sandy SILT, trace clay, low plasticity,
grey, wet.
SPT9 82 715718 | 12
swr- T T T T T T
(8.4 10 10.1)
SILT, some sand, trace clay, low
plasticity, grey, soft, wet.
BPT1( 100 4123 | 3
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE SLOUGH I]GROUT Marathon PGM-Cu Project

. . g Project No. Ref. No. Rev.
17 NB101-446/2 3 0
I:I CORE E SHELBY TUBE Q WELL III SAND CONCRETE Kn lght H eso ld

CONSULTING FIGURE A1.2
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1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.: KP11-05 Page: 20f3
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _30-Oct-11
Location: _PSMF Total Depth: _24.60 m Date Completed: _31-Oct-11
Coordinates: _5,402,181 N, 547,644 E Elevation: _321.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
il o 9 KEY ROCK MASS CHARACTERISTICS
B | E s |e — — — - RECOVERY | -
8 wl & |8/%]8 |5 —-—-—- RQD g | @
= 2| F °2|1= | &~ « RMR 2 2
£ 1z e |=|3| £2 » 5§ | 8
| T 1g MATERIAL DESCRIPTION z | & ||| Ik o | B |w| serrEsTwvaves-x (2 | €
o @l = =
ARk clelklE] 8 o | 35 |2 55| &
. = =2 W | W |W|w w = o= |2 £-| ¢
E g z & 1312 = S -4 Se 59
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & F—e— 8| Bk
ol o |o oo | o |e|e T | ot |@ 20 40 60 80 za| z4
. . (10.1t0 24.6)
J J Rock Type: Augite Syenite
i ] Colour: Black, green 1 100 80| 1 100 | 67
Fabric and Textures: Medium to coarse
1 1 grained
11.0- 310.0— Weathering: Fresh
J 4 Discont. Type: Joints
| | Other: Dominant minerals observed in
field are olivine and horneblende
1 ] 2 100 80| 3 100 |67
12.0- 309.0—
] ] r
] ] !
| | |
13.0 308.0- |
i i 3 100 80| 5 % |65 !
|
i
I !
14.04 307.04 1
| ] |
] i
1 | I
] ] 4 100 80| 2 % |65 i
15.0- 306.0 i
1 1 |
| l i
1] !
| 1 I
16.0 305.0 i
1 1 5 100 80| 4 86 |64 i
i
1] !
17.0 304.0 -
i i 6 100 80| 2 100 |67
18.0- 303.0—
J | r—
b |
[19.0+ 302.0- |
1 1 7 100 80| 7 8 |58 !
. : [
1 i
] ] !
SYMBOLS:

m BULK & SPLITSPOON * THERMISTOR I] BENTONITE
I:I CORE E SHELBY TUBE Q WELL III SAND

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

SLOUGH I] GROUT

,| CONCRETE

Stillwater Canada Inc.
Marathon PGM-Cu Project

Knight Piésold| =1 ™" T

CONSULTING FIGURE A1.2
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1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project

Contractor: _DrillTec Environmental Inc.

Location: _PSMF

Drillhole No.: _KP11-05 Page:
Drill Type: _CMET75
Total Depth: _24.60 m

30of3

Date Started: _30-Oct-11
Date Completed: _31-Oct-11

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

Coordinates: _5,402,181 N, 547,644 E Elevation: _321.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
Wil o 9 KEY ROCK MASS CHARACTERISTICS
X | E wloala | ———- RECOVERY |4 4
ol wl o o|le | @ = —.—-—- RQD @ @
el . a y S|z 4 4 RMR s s
B I RBHED @ 5| 3
| T 1g MATERIAL DESCRIPTION z | & ||| Ik o | B |w| serrEsTwvaves-x (2 | €
x| O o= = =
E|3 |2 SlalzlEl 2 o | 3E |2 =E| =
- 2 T w | w |Ww|Wy w = o= |2 2= &
T < x 12312 = S |z 59 59
= S o Ja|af[o]o 4 9 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & 8| Bk
ol o |o oo | o |e|e C| o (& 20 40 60 80 za| za
|
l l i
P !
| 1 I
1 E 8 100 80| 9 44 | 49 i
21.0+ 300.0 |
] l i
| ] l. L. ]
2.0+ 299.0
i i 9 100 80| 2 100 |67
3.0 298.0
17 r
| ] |
b !
1 1 10 100 80| 3 % |67 !
D4.0+ 297.0- !
1 1 [
1 1 |
i NS -
i i End of Drillhole: 24.6 m
5.0 296.0
6.0 295.0
7.0 294.0
28.0— 293.0
29.0 292.0
SYMBOLS: ]
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM'CU Project
. . 7 Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___|
= CONSULTING FIGURE A1.2
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.: KP11-06 Page: _10f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _29-Oct-11
Location: _PSMF Total Depth: _15.80 m Date Completed: _30-Oct-11
Coordinates: _5,401,958 N, 547,293 E Elevation: _315.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
g ) * KEY ROCK MASS CHARACTERISTICS
5 | E a o — — — - RECOVERY 4 4
8 wl & |8/%]8 |5 —-—-—- RQD g | @
H | F 5=z | = @ RMR H s
£ IHOARHES m 2 | 3
- 718 MATERIAL DESCRIPTION 1o |2 < = £ ol B w SPT TEST 'N' VALUES - X £ £
El 3|2 Elolzlel &7 » | 3E |2 E=| E
- o | o w| o | WG| W | o= |2 =5 2
T P I i B O N = s |z Zo| 29
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
mlooo g 9|2 |5l & o 94 |k bE| BE
ol o |o oo | o |e|e T | ot |@ 20 40 60 80 za| z4
(0to 15.8) ||
Rock Type: Augite Syenite |
Colour: Black, green -
Fabric and Textures: Medium to coarse I |
grained I
1.04 314.0- Weathering: Fresh | |
: : Discont. Type: Joints Y 1 95.7 80| 7 859 | 60 .
1 1 Other: Dominant minerals observed in I 1.2
field are olivine and horneblende | I
|
] ] o
b
2.0 313.0 - [
3.04 312.0- 2 100 80| 3 100 69
4.0 311.0
. . 4.3
3 100 80| O 100 92
5.0 310.0—
5.6
6.0 309.0 4 100 80| 0 100 |92
|
7.0 308.0— i
] ] [
5 100 80| 3 94.6 65 |
i i |
8.0 307.0 |
J J |
9.0 306.0- 6 100 80| 1 100 74
C 7
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE SLOUGH I]GROUT Marathon PGM-Cu Project
. . Project No. | Ref. No. Rev.
I:I CORE ESHELBY TUBE | | WELL III SAND ] ’ CONCRETE Kn lgh t‘ H eso ld NE101-446/2 3 0
= ~ CONSULTING FIGURE A1.3
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1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

Project: Marathon PGM-Cu Project Drillhole No.: _KP11-06 Page: 20f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _29-Oct-11
Location: _PSMF Total Depth: _15.80 m Date Completed: _30-Oct-11
Coordinates: _5,401,958 N, 547,293 E Elevation: _315.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w o 3 KEY ROCK MASS CHARACTERISTICS
¥ | 2 < ———
X £l E nlal a o RECOVERY | 4 o
2 | S & [8]2]¢ |B R £ | £
8 1214 |<|3| E2 @ s | 8
- 718 MATERIAL DESCRIPTION 1o |2 2l 2§ ol B w SPT TEST 'N' VALUES - X £ £
El 3 |¢ Zlolz|8| 27| |a| 38 |2 te| E
- = o w | W W| | w = | o= |2 £~ £
£ < |z g|z|3|3| = o | 25 |2 L oMc W oo |22| 22
ARERE 432 |g(g| & z | 3F |& ™ EE| EE
o| @ |o o B | |2|E C| @k (& 20 40 60 80 zd4| z8
|
!
7 100 so| 4 | 9 |67 :
11.04 304.0— :
12.0 303.07 8 100 go| 2 | 100 |67
13.04 302.0—
9 100 80 0o | 100 |92
14.0- 301.0
15.0- 300.0 10 100 80| 1 100 |86
. ____ 15.8
6.0 299,04 End of Drillhole: 15.8 m
17.04 298.0
18.0- 297.0
19.01 296.0—
SYMBOLS: ]
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM'CU Project
. . g Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___1
= CONSULTING FIGURE A1.3
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Project: Marathon PGM-Cu Project Drillhole No.: KP11-09 Page: _10f2

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _11-Oct-11
Location: _Process Water Pond Total Depth: _12.00 m Date Completed: _12-Oct-11
Coordinates: _5,402,391 N, 549,191 E Elevation: _272.00 m Logged by: _CNH
Inclination: _-90 Reviewed by: _CWM
w ) * KEY ROCK MASS CHARACTERISTICS
X £l wlala | — ——- RECOVERY | 4 o
o) wl @ ole | ¢ = —-—-—- RQD z z
_ = 2| F °2|1= | &~ « RMR 2 2
E IHOARHES m 2 | 3
_ e 8 MATERIAL DESCRIPTION RS g a5 ® s w SPT TEST 'N' VALUES - X g =
x| O o= = = |32
E|3 |2 ozl = o | 35 |2 zg| =
- = o w | W W | w = | o= |2 £~ £
T P I ) B N N = s |z Zo| 29
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & F—e— 8| Bk
o|l @ |o o 6|6 |x|r | @t (o 20 40 60 80 za| z4
| 1) -] BOULDER AND COBBLES
( (0t0 0.5)
1 1 Boulders and Cobbles, some sand, ]
J -,':.,:: | gravel and organics, trace fines, loose, |
| pErgldampbrown I
1.0 271,04 %=| GRAVEL AND COBBLES
] 1225 (05t085)
b ;:.,"e Gravel and Cobbles, some silt and sand,
1 Toog 34 loose, saturated, grey (Colluvium and v 1 25
4 » ;:,,"e Alluvium).
1 Joo2 e
o _="’:.,"= - Poor recovery, silt and fine sand
2.0q 2700 «?3; 54 washing from drillhole during coring and
T T &.se| casing advancement.
i 1055 2
E I
| ] a"{,; ;:a
3.0 269.04.55724
j I ;::,
. Joo2 e
| [e5e
232 1
) T.ee
4.0- 268.0-¢5% 31
g 185
i Lo 31
I € o
| o] SPT1 33 10/9/6/10 | 15
S0
5.0 267.0-52 1
232 1
1 S ;:‘,"u
1 REREE
1 14
6.0 266.01% 2|
o uﬂa
1 T 54
] I ;::,
. Joo2 3
S £ 04
7.0 265.0 %%
1 s
E 185
] fo5s s
L ;:‘,"u
l sz s
8.0- 264.0} % %
. Joo2 3
i rg.ee
1 £:5y  SAND AND GRAVEL
: : (8.5t09.4) SPT2 25 18/18/26/22| 44
9.04 263.0- Sand and Gravel, loose to dense,
saturated, grey (Colluvium and Alluvium).
1 1 2 50
1 & - Poor recovery, sand and silt washing
J 4 '~ d| from drillhole during coring and casing
0
| N advancement.
o .0
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM-Cu Project
. . 7 Project No. Ref. No. Rev.
1~ [ U~ Knight Piésold| =oss | s |
= CONSULTING FIGURE A1.4

A1-8 of 22




1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project

Contractor: _DrillTec Environmental Inc.

Drillhole No.:

KP11-09 Page: 20f2

Drill Type: _CME75

Date Started: _11-Oct-11

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

Location: _Process Water Pond Total Depth: _12.00 m Date Completed: _12-Oct-11
Coordinates: _5,402,391 N, 549,191 E Elevation: _272.00 m Logged by: _CNH
Inclination: _-90 Reviewed by: _CWM
w ) * KEY ROCK MASS CHARACTERISTICS
X £l wlala | — ——- RECOVERY | 4 o
: A RHEER L — 2 | &
= ] B F_ RMR s 3
£ N P re n 3 3
_ e 8 MATERIAL DESCRIPTION 2|0 |& g a5 ® E w SPT TEST 'N' VALUES - X g =
o o [~ =
£l 8|3 o |E|B| 3 e | 35 |2 cz| &
- 2 T w | w |Ww|Wy w = o= |2 2= &
T < x 12312 = S |z 59 59
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & o SE ||  F—e— " |&h| &%
o|l @ |o o 6|6 |x|r T | ot |@ 20 40 60 80 za| z4
| _9'.\4_3 GRAVEL AND COBBLES
(3] (9410 11) 5 2
1 -DO':D Gravel and Cobbles and Sand, loose,
1 -(IXQ; saturated, grey (Colluvium and Alluvium).
1 To\d .
h1.04 261.0 C) Poor recovery, sand washing from hole.
1 1 - Drill rods stuck in casing due to sanding
4 4 in of casing at bottom depth.
12.07 26007 End of Drillnole: 12 m
13.0 259.0
14.0- 258.0
15.0 257.0
16.0- 256.0
17.0 255.0
18.0- 254.0
19.0 253.0
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE SLOUGH I]GROUT Marathon PGM-Cu Project
. . 7 Project No. Ref. No. Rev.
I:ICORE ESHELBYTUBE || WELL III SAND ; CONCRETE Knlght Hesold NE101-446/2 3 0
= : CONSULTING FIGURE A1.4
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.: KP11-10 Page: _10f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _21-Oct-11
Location: _PSMF Total Depth: _15.70 m Date Completed: _22-Oct-11
Coordinates: _5,402,595 N, 548,035 E Elevation: _360.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w ) 3 KEY ROCK MASS CHARACTERISTICS
B F| g s |e — — — - RECOVERY | -
8 wl & |8/%]8 |5 —-—-—- RQD g | @
H | F 5=z | = @ RMR H s
£ 1 =2 W E rw »n g g
- 718 MATERIAL DESCRIPTION 1o |2 < = £ ol B w SPT TEST 'N' VALUES - X £ £
El 8 |2 oz 27 o | 3E |2 Eol E
| B |2 gly|e|e| g 95 |2 22| 29
e s o Jelz|o|la| & | 2z | % PL mMC LL % |2E| 23
G| @ | g z|Z|2|al & | Sk |k —e— 5k | B
ol o |o oo | o |e|e C| o (& 20 40 60 80 za| za
(0to 15.7)
Rock Type: Augite Syenite Y
Colour: Black, green
Fabric and Textures: Medium to coarse
grained 1 100 80| 4 99.3 | 63
1.04 359.0- Weathering: Fresh 0.9
: : Discont. Type: Joints
1 1 Other: Dominant minerals observed in
field are olivine and horneblende
J J 2 100 80| O 100 92
2.0 358.0 1
] ] i
|
3 100 80| 4 92.6 67 |
3.0-{ 357.0 I
J J |
|
4.0 356.0
1 1 4 100 80| 4 100 |63
5.0 355.0— v
] ] i
!
] ] 5 100 80| 4 | o456 |67 !
6.0 354.0- !
J J |
|
L
7.0 353.0 7
6 100 80| 4 100 |65 7.3
8.0 352.0
7 100 80| 4 100 |67
9.0 351.0
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE SLOUGH I]GROUT Marathon PGM'CU Project
. . 7 Project No. Ref. No. Rev.
I:ICORE ESHELBY TUBE | | WELL III SAND ] ’ CONCRETE Kn lght- Hesold NB101-446/2 3 0
= ~ CONSULTING FIGURE A1.5
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.: _KP11-10 Page: 20f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _21-Oct-11
Location: _PSMF Total Depth: _15.70 m Date Completed: _22-Oct-11
Coordinates: _5,402,595 N, 548,035 E Elevation: _360.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w o 3 KEY ROCK MASS CHARACTERISTICS
¥ | 2 < ———
X £l & nlal a @ RECOVERY | 4 o
2 | S & [8]2]¢ |B R £ | £
8 1214 |<|3| E2 @ s | 8
- 718 MATERIAL DESCRIPTION 1o |2 2l 2§ ol B w SPT TEST 'N' VALUES - X £ £
El 3|2 Elolzlel &7 » | 3E |2 E=| E
- o | o w| o | WG| W | o= |2 =5 2
£ < |z |z |3|3| = a| 35 |2 L oMc W oo |22| 22
Bl D | 3 z|3|g(g| & o | 9F |k —e— " |EE| EE
o| @ |o o B | |2|E C| @k (& 20 40 60 80 zd4| z8
8 100 80| 4 | 100 |65
11.04 349.0—
] ] M
|
!
T 1 9 100 80| 4 | 9 |63 !
12.04 348.0- !
] ] !
|
13.04 347.0—
10 100 80| 1 100 |74
14.0- 346.0—
] ] ;
i
I i
15.04 345.0- 1 100 80| 3 94.6 65 |
|
!
57
1 1 End of Drillhole: 15.7 m '
16.0- 344.0
17.01 343.0
18.0- 342.0—
19.01 341.0
SYMBOLS: ]
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM'CU Project
. . g Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___|
= CONSULTING FIGURE A1.5
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Project: Marathon PGM-Cu Project

Contractor:

DrillTec Environmental Inc.

Location: _PSMF

Coordinates; _5,402,746 N, 546,617 E

Inclination: _-90

Drillhole No.: _KP11-12 Page:
Drill Type: _CMET75
Total Depth: _14.30 m
Elevation: _320.00 m

10f2

Date Started: _19-Oct-11
Date Completed: _20-Oct-11
Logged by: _CWM

Reviewed by: _RDW

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

w O q KEY ROCK MASS CHARACTERISTICS
X F| g wloala | ———- RECOVERY |4 4
o) wl @ ole | ¢ = —-—-—- RQD z z
€ 5 | F °2|1= | &~ « RMR 2 2
E 12 e l<|2| 22 @ | 3
R g 8 MATERIAL DESCRIPTION £ 2‘, 2 g = » s w SPT TEST 'N' VALUES - X E E
x | O o= = = |32
E| 3 |2 Sla|zlg| < w | 3E |2 ze| =
- 2 T w | w |Ww|Wy w = o= |2 2= &
E < i g & 1313 = s |z 52 59
= S o Je|la|0o|o [ a 2z | ° PL MC LL %) |2E| 2%
B0y |2 o 2|8 & | S | & oE| Bh
o|l @ |o o 6|6 |x|r T | ot |@ 20 40 60 80 za| z4
OVERBURDEN
(0t00.2) -
OVERBURDEN (washed sample). I 104
(0210 14.3) I
. : Rock Type: Augite Syenite |
1.04 319.0 Colour: Black, green 80| 8 926 | 68 |
] ] Fabric and Textures: Medium to coarse :
grained |
Weathering: Fresh |
Discont. Type: Joints |
_ . Other: Dominant minerals observed in .
] ivi 1
204 318.04 field are olivine and horneblende 80| 0 00 |86 —J
b /
3.04 317.04 80| 2 100 71
I r
4.0+ 316.0 [
1 !
80| 6 | 986 |71 !
[
!
5.0 315.0 i
] ] —
|
!
6.0 314.0- 80| 9 78 61 I
. . I
| 6.49 —
7.0+ 313.0
80| 1 100 74
7.6
8.0 312.0
9.0 311.0 80| 2 100 73
SYMBOLS: )
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR BENTONITE SLOUGH I]GROUT Marathon PGM'CU Project
. . g Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___1
= CONSULTING FIGURE A1.6
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Project: Marathon PGM-Cu Project Drillhole No.: _KP11-12 Page: 20f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _19-Oct-11
Location: _PSMF Total Depth: _14.30 m Date Completed: _20-Oct-11
Coordinates: _5,402,746 N, 546,617 E Elevation: _320.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w o 3 KEY ROCK MASS CHARACTERISTICS
¥ | 2 < ———
¥ £l £ olal a o RECOVERY | 4 o
2 | S & [8]2]¢ |B R £ | £
8 1214 |<|3| E2 @ s | 8
- 718 MATERIAL DESCRIPTION 1o |2 o a5 ol B w SPT TEST 'N' VALUES - X £ £
Els |2 Zlolz|8| 27| |a| 38 |2 HE
- = o w | W W| | w = | o= |2 £~ £
£| £ |z |z |3|3| = o | 25 |2 L oMc L oen |22 33
Bl D | 3 z|3|g(g| & o | 9F |k —e— " |EE| EE
o| @ |o o B | |2|E | B | & 20 40 60 80 zd4| z8
8 100 80| 1 100 |74
11.04 309.0—
12.0 308.07 9 100 go| 2 | 100 |67
13.04 307.0—
10 100 80| 1 100 |74
14.0- 306.0—
End of Drillhole: 14.3 m 48
15.01 305.0
16.0- 304.0—
17.04 303.0
18.0- 302.0
19.01 301.0
SYMBOLS: ]
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM'CU Project
. . g Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___1
= CONSULTING FIGURE A1.6
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.: KP11-13 Page: _10f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _18-Oct-11
Location: _PSMF Total Depth: _14.80 m Date Completed: _19-Oct-11
Coordinates: _5,402,848 N, 546,483 E Elevation: _331.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
Bl o 3 KEY ROCK MASS CHARACTERISTICS
B F| g s |e — — — - RECOVERY | -
8 wl & |8/%]8 |5 —-—-—- RQD g | @
H | F 5=z | = @ RMR H s
£ 12|y |=|3| £2 » 5§ | 8
| 718 MATERIAL DESCRIPTION 2|8 |El2| Ik o | E_|u| serTESTNVAUES-X |2 £
o o< = =
El 3 |2 Clalzlel 2 o | 3E |2 ezl &
- o | o w| o | WG| W | o= |2 =5 2
T P I i B O N = s |z Zo| 29
= S o . (a|0|0 4 a 2 E PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & F—e— o8| Bk
ol o |o oo | o |e|e T | ot |@ 20 40 60 80 za| z4
OVERBURDEN P
(0t00.2) .
OVERBURDEN (washed sample). I
(0210 14.8) I 0.6
. : Rock Type: Augite Syenite |
1.04 330.0- Colour: Black, green 1 100 so| 11 | 833 |62 |
] ] Fabric and Textures: Medium to coarse :
grained |
Weathering: Fresh Y |
Discont. Type: Joints |
J J Other: Dominant minerals observed in 1
204 329.04 field are olivine and horneblende I
1 1 2 100 80| 1 886 |64 i
i
N
|
3.0 328.0— I
3 100 80| 6 | 926 |65 !
|
I |
4.0 327.0 I_
| ] |
[
I
4 99 80| 2 100 |67 [
5.0 326.0— [
| 1 I
[
|.I
1 1 |
6.0 325.0 I
1 1 |
5 97 80| 2 100 |65 |
|
l 6.9
7.0- 324.0- : :
8.0 323.04 6 100 80 1 100 68
9.0—_ 322.0—_ 91
7 100 80| 0 100 |86
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE SLOUGH I]GROUT Marathon PGM-Cu Project
. . 7 Project No. Ref. No. Rev.
I:ICORE ESHELBYTUBE | | WELL III SAND ’ CONCRETE Kn lght- Hesold NB101-446/2 3 0
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Project: Marathon PGM-Cu Project Drillhole No.: _KP11-13 Page: 20f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _18-Oct-11
Location: _PSMF Total Depth: _14.80 m Date Completed: _19-Oct-11
Coordinates: _5,402,848 N, 546,483 E Elevation: _331.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w Q 3 KEY ROCK MASS CHARACTERISTICS
x| > =2 g ———
¥ £l E olal a o RECOVERY | 4 o
2 | S & [8]|2]¢ |B R £ | £
8 1214 |<|3| E2 @ s | 8
| 718 MATERIAL DESCRIPTION RS 2l 2§ ol B w SPT TEST 'N' VALUES - X £ £
Els |2 Ziolz|E 27| |z| 3E |2 2z E
- = o w | W W | w = | o= |2 £~ £
Z| < |2 2|2 |3|3| = a| 28 |2 L oMc L oen |22 33
5@ |2 52|z |glg| ® o | 8% |& ™ 88| EE
a| o |o A | o 2| | B | & 20 40 60 80 z4| z8
1
11_0_- 320_0_- 8 100 80| 2 100 65
4 -+ !._
12.0- 319.0 !
] ] !
9 100 80| 5 | 893 |64 I
!
] ] I
13.01 318.0— |
4.0+ 317.0 10 100 80| 0 100 |86
45.04 316.04 End of Drillhole: 14.8 m
16.0- 315.0
17.01 314.0
18.0- 313.0
19.01 312.0
SYMBOLS: ]
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM'CU Project
. . g Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___|
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11
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m BULK & SPLITSPOON * THERMISTOR

I:I CORE E SHELBY TUBE | | WELL
B

BENTONITE

SLOUGH I] GROUT

Project: Marathon PGM-Cu Project Drillhole No.: KP11-14 Page: _10f2
DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _17-Oct-11
PSMF Total Depth: _12.80 m Date Completed: _17-Oct-11
5,403,275 N, 546,605 E Elevation: _328.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w ) * KEY ROCK MASS CHARACTERISTICS
X £l a — — —— RECOVERY | 4
8 w|l & |8|2]|8& |5 —-—-—- RQD g | @
H | F 5=z | = @ RMR H s
£ 1 =2 W E rw »n g g
- 718 MATERIAL DESCRIPTION 1o |2 o a5 ol B w SPT TEST 'N' VALUES - X £ £
El 3|2 o lz|E| 27 2| 3E | Ezl E
- = o w | W W| | w = | o= |2 £~ £
T P I i B O N = s |z Zo| 29
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & F—e— o8| Bk
ol o |o oo | o |e|e T | ot |@ 20 40 60 80 za| za
(0to 12.8)
Rock Type: Augite Syenite
Colour: Grey/black
Fabric and Textures: Medium to coarse
grained 80| O 100 92
Weathering: Fresh
Discont. Type: Joints
Other: Dominant minerals observed in
field are olivine and horneblende
: 1 80| 0 100 | 92
326.0—
3.0 325.0 % o7
4.0 324.0
986 |65
5.0 323.0
6.0 322.0 98.6 63
7.0+ 321.0
993 |63
8.0 320.0
9.0 319.0 95.3 63
SYMBOLS:

Stillwater Canada Inc.
Marathon PGM-Cu Project

Knight Piésold —ws:

CONSULTING

FIGURE A1.8
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

Project: Marathon PGM-Cu Project Drillhole No.: _KP11-14 Page: 20f2
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _17-Oct-11
Location: _PSMF Total Depth: _12.80 m Date Completed: _17-Oct-11
Coordinates: _5,403,275 N, 546,605 E Elevation: _328.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w o 3 KEY ROCK MASS CHARACTERISTICS
x| > =2 g ———
bl | E owlal a x RECOVERY - -
2 | S & [8]2]¢ |B R £ | £
8 1214 |<|3| E2 @ s | 8
- 718 MATERIAL DESCRIPTION 1o |2 o a5 ol B w SPT TEST 'N' VALUES - X £ £
Elg |2 212 z|8| 27 2| 3E |2 Eo| £
- = o w | W W| | w = | o= |2 £~ £
| & |2 z |z (3|3 2 a| 3 |2 L Mc L o |22| 2%
5@ |2 52|z |glg| ® o | 8% |& ™ |EE| EE
o| @ |o o B | |2|E | B | & 20 40 60 80 zd4| z8
8 100 80| 0 100 |92
11.04 317.0—
[12.0- 316.0- 9 100 80| O 100 |92
. — 12.8
h3.04 315.04 End of Drillhole: 12.8 m
14.0- 314.0
15.01 313.0
16.0- 312.0
17.04 311.0
18.0- 310.0
19.01 309.0
SYMBOLS: .
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM-Cu Project
. . 7 Project No. Ref. No. Rev.
I:ICORE ESHELBYTUBE || WELL III SAND CONCRETE Knlght‘ Hesold NE101-446/2 3 0
= CONSULTING FIGURE A1.8
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Project: Marathon PGM-Cu Project Drillhole No.: KP11-15 Page: _10f2

Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _14-Oct-11
Location: _PSMF Total Depth: _15.50 m Date Completed: _17-Oct-11
Coordinates: _5,403,870N, 547,245 E Elevation: _348.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
Bl o 3 KEY ROCK MASS CHARACTERISTICS
| 2 s
3 F| E wlal a o ———- RECOVERY | .
o wil @ o|lo | @ H —.—-—- RQD o @
= 2| F °2|1= | &~ « RMR 2 2
£ EHAABHES o g | 3
. g 8 MATERIAL DESCRIPTION RS g = » E u SPT TEST 'N' VALUES - X E E
o o< = =
E|3 |2 iolzlyl 2 | 3E |< ez E
- = o w | W W | w = | o= |2 £~ £
T P I ) B N N = s |z Zo| 29
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & F—e— 8| Bk
o|l @ |o o 6|6 |x|r T | ot |@ 20 40 60 80 za| z4
=, —] SILT
Tzl (0100.3)
SILT, some clay, trace sand, low I
A plasticity, light brown, soft. I
(0.3to0 15.5) |
{ Rock Type: Augite Syenite H
\ Colour: Grey, black, green 1 97.31 80| 5 94.5 67 !|
q Fabric and Textures: Medium grained | I
\ Weathering: Fresh I
4 Discont. Type: Joints i
N Other: Dominant minerals observed in 1
4 field are olivine and horneblende I
!
!
2 99.3] 80| 2 | 953 |67 I
|
i
!
1.
|
!
3 100 80| 2 | 9 |67 !
|
i
i
4 100 80| 1 100 |65
5 100 87.5 1 100 |57
6 100 80| 1 100 | 66
r
|
|

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11
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SYMBOLS:

Stillwater Canada Inc.
Marathon PGM-Cu Project

SPLITSPOON * THERMISTOR I]BENTONITE

* L4 Project No. Ref. No. Rev.
x ’ CONCRETE Kn lgh t I)l eso ld NB101-446/2 3 0
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Project: Marathon PGM-Cu Project

Contractor: _DrillTec Environmental Inc.

Drillhole No.:

KP11-15

Drill Type: _CME75

Page:
Date Started: _14-Oct-11

20f2

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

Location: _PSMF Total Depth: _15.50 m Date Completed: _17-Oct-11
Coordinates: _5,403,870N, 547,245 E Elevation: _348.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
wil o s KEY ROCK MASS CHARACTERISTICS
x £l g — — — - RECOVERY | o
Q «
8 wl o (8|88 |5 —-—-—- RQD g | @
H g F 5=z | = @ RMR s s
8 1214 |<|3| E2 @ s | 8
. e 8 MATERIAL DESCRIPTION RS g i g » E u SPT TEST 'N' VALUES - X E E
o as [ =
E|3 |2 “lalz|g| 2 » | 3E | x| &
- 2 T w | w |Ww|Wy w = o= |2 2= &
E g z & 1312 = S -4 Se 59
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
G| @ | g z|Z|2|a| & | Sk |k BE| Bo
ol o |o oo | o |e|e C| o (& 20 40 60 80 za| za
|
1 k 7 95.3 80| 1 100 |65 |
. i I
1 ] I
E E I
11.0- 337.04 4
| J |
. ] I
E E I
| | 8 100 80| 2 | 986 |67 i
12.04 336.0 i
1 ) |
. i I
13.01 335.0
1 1 9 100 80| 0 100 |92
14.01 334.0—
. i 10 100 80| 0 100 |92
15.01 333.0—
E E End of Drillhole: 15.5 m
16.01 332.0—
17.01 331.0
18.0- 330.0
19.01 329.0
SYMBOLS: ]
Stillwater Canada Inc.
m:aum &spu‘rspooru E:] THERMISTOR I]BENTONITE Marathon PGM'CU Project
. . 7 Project No. Ref. No. Rev.
[~ (== Uw [ Knight Piésold| sewse|___1
= CONSULTING FIGURE A1.9
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Project: Marathon PGM-Cu Project

Contractor: _DrillTec Environmental Inc.

Location: _Process Water Pond

Drillhole No.:
Drill Type: _CMET75

KP11-38 Page: 10f3

Total Depth: _20.40 m

Date Started: _26-Oct-11

Date Completed: _26-Oct-11

Coordinates: _5,402,415N, 548,968 E 293.00 m Logged by: CWM
-90 Reviewed by: _RDW
w o s KEY ROCK MASS CHARACTERISTICS
> 4 e
3 F| E wlal a o ———- RECOVERY | .
o wl @ ole | @ = —-—-—- RQD d ]
_ = 2| F °2|1= | &~ « RMR 2 2
E 12| %|<|2| &2 ® z | 3
- e 8 MATERIAL DESCRIPTION RS g o} g » E u SPT TEST 'N' VALUES - X E E
o o = =
E|3 |2 Clalz|¥l & » | 3E | ez E
- 2 T w | w |Ww|Wy w = o= |2 2= &
T < z g121312 = s |z 5¢ ]
= S o Ja|af[o]o 4 a 2z | ° PL MC LL %) |2E| 2%
B3 |3 3z|3|c|g| & g | of & F—e— 8| Bk
o|l @ |o o 6|6 |x|r T | ot |@ 20 40 60 80 za| z4
| 175 =7 SILTY SAND
I— 2 (0to1.45)
1 1 ___" Silty SAND, trace gravel, trace clay, non
1 1.0 -] plastic, grey to brown, dense, moist.
] o
Eah—.
u o]
1.0 ] 292.0 e 75 13/14/15/12 29 X
i 1= o
o SAND N
(1.45t0 2.1)
SAND, some gravel, trace silt, trace clay, 48 1030R | R
grey to brown, very dense, moist to wet.
RUBBLE
1 1 (2.1t03.7)
J J RUBBLE (washed sample).
3.0 290.0—3 <
] >/_ 0
; ; (3.7108.3) .
4.0 289.0- Rock Type: Aphanitic Intrusive Dyke :
| | Colour: Dark reddish grey I
Weathering: Fresh |
1 1 Discont. Type: Joints, calcite veins 100 50 | 25 64 57 |
] ] i
5.0- 288.0- !
| 1 1T
i
] !
6.0 287.04 100 50| 2 97 64 |
J ] |
] ] i
! ! i
| 1 r
7.0 286.0 !
| l :
1 1 100 50| 4 | e |e2 !
1 1 |
] i
i
(8.3t0 11.3)
Rock Type: Aphanitic Intrusive Dyke
Colour: Dark reddish grey
Weathering: Fresh
Discont. Type: Faults, calcite veins 100 50| 10 80 (54
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m BULK & SPLITSPOON * THERMISTOR I] BENTONITE
I:I CORE E SHELBY TUBE Q WELL III SAND

I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

SLOUGH I] GROUT

,| CONCRETE

Project: Marathon PGM-Cu Project Drillhole No.: KP11-38 Page: 20f3
Contractor: _DrillTec Environmental Inc. Drill Type: _CMET75 Date Started: _26-Oct-11
Location: _Process Water Pond Total Depth: _20.40 m Date Completed: _26-Oct-11
Coordinates: _5,402,415N, 548,968 E Elevation: _293.00 m Logged by: _CWM
Inclination: _-90 Reviewed by: _RDW
w O q KEY ROCK MASS CHARACTERISTICS
B | E o — — — - RECOVERY | -
a .4
8 wl o (8|88 |5 —-—-—- RQD g | @
H g F 5=z | = @ RMR s s
£ IHIRHELS @ 5 | 3
. e 8 MATERIAL DESCRIPTION RS g = » s w SPT TEST 'N' VALUES - X E E
o me = =
El 3 |2 Clalzlel 2 o | 3E |2 ezl &
- o | o w| o | WG| W | o= |2 5| 2
T < T P I - = s | = 2q Zq
= S o Je|a|o|lo| & Q| 22 |2 PL MC LL %) |2E| =%
B0y |2 o 2|8 & | S |k —e—— BE| Bh
o|l @ |o o 6|6 |x|r T | ot |@ 20 40 60 80 za| z4
] 4 5 100 50| 14 60 62
11.0- 282.0
1 1 (11.3to 14.6) |
J J Rock Type: Augite Syenite ]
| | Colour: orangey red/black, hematite I
staining |
12.0 281.0 Fabric and Textures: Medium grained 6 100 50 | 27 54 55 f
1 1 Weathering: Fresh ]
1 J Discont. Type: Fault, brecciation !
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I\O\GINT\LIBRARY\KP LIB.GLB, DRILLHOLE LOG - MARATHON PROJECT, KP DATA TEMPLATE.GDT, 16-Nov-11

1:\1\01\00446\02\A\DATA\2011 SUMMER DRILLING PROGRAM\DRILLHOLE LOGS\MARATHON.GPJ

Project: Marathon PGM-Cu Project Drillhole No.:

Contractor: _DrillTec Environmental Inc.

Page: _30f3

Drill Type: _CMET75

Location: _Process Water Pond

Total Depth: _20.40 m

Coordinates; _5,402,415N, 548,968 E

Date Started: _26-Oct-11

Logged by: _CWM

Date Completed: _26-Oct-11

Reviewed by: _RDW
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Table E5: Physical Description Test Pits (Source: AMEC, 2010)

Test Pit ID OB (m) From (m)| To (m) g.w. level (m) Dominant Sediment Description
ATP-10-01 2.1 0 0.3 Dry SILT- SAND- GRAVEL |Dark brown silt, sand and gravel
- 0.3 2.1 - SILT Gray silt till
ATP-10-02 1.8 0 0.3 Dry TOP SOIL Dark brown, oxidized
- 0.3 1.8 - SILT Gray silt till
ATP-10-03 2.7 0 0.1 Dry TOP SOIL Organic rich
- 0.1 1.5 - CLAY Brown clay
- 1.5 2.7 - SILT Light brown very fine sand silt
ATP-10-04 3.6 0 3.6 Dry CLAY Brown clay - varved
ATP-10-05 3 sloping to 1.8 0 0.1 Dry TOP SOIL Black topsoil on sloping rock surface
- 0.1 1.6/2.8 - CLAY Brown clay
- 1.6/2.8 1.8/3.0 - SILT Gray silt till
ATP-10-06 3.9 0 0.1 Dry TOP SOIL Organic rich
- 0.1 3.9 - CLAY Brown clay - varved
ATP-10-07 3.9 0 0.1 Dry TOP SOIL Organic rich
- 0.1 2.1 - CLAY Light brown dessicated clay
- 2.1 3.9 - CLAY Soft gray clay
ATP-10-08 3.9 0 0.1 Dry TOP SOIL Organic rich
- 0.1 3.3 - CLAY Brown clay
- 3.3 3.9 - CLAY Gray clay
ATP-10-09 3.6 0 2.4 Dry CLAY Brown clay
- 2.4 3.6 - SILT Silt
ATP-10-10 3 0 0.1 Dry TOP SOIL Organic rich
- 0.1 2.4 - CLAY Brown clay
- 2.4 3 - SAND-SILT Light brown very fine sand/silt
ATP-10-11 3.6 0 0.1 Dry TOP SOIL Organic rich
- 0.1 2.4 - SILT-CLAY Brown clay
- 2.4 3.6 Seepage (3.0) CLAY-SILT Gray clay with stratified sand and silt
ATP-10-12 3 0 0.1 Dry TOP SOIL Organic rich
- 0.1 1.8 - CLAY Brown clay (dry)
- 1.8 3 - SILT-CLAY Clayey silt
ATP-10-13 3.9 0 0.1 Dry TOP SOIL Organic rich
- 0.1 0.6 - CLAY-SILT Silty clay - varved
- 0.6 3.9 - SILT-CLAY Light brown clay - varved with silt
ATP-10-14 3.9 0 0.1 Dry TOP SOIL Organic rich
- 0.1 3 - CLAY-SILT Stratified brown clay
- 3 3.9 - SILT Clayey silt
ATP-10-15 2.4 0 0.1 Dry TOP SOIL Organic rich
- 0.1 0.3 - SAND Oxidized




Test Pit ID OB (m) From (m)| To (m) g.w. level (m) Dominant Sediment Description

- 0.3 2.4 - SAND Gray sand becoming coarse with depth
ATP-10-16 3 0 0.1 Dry TOP SOIL Organic rich

- 0.1 3 - CLAY Clay rich
ATP-10-17 2.4 0 0.1 Dry TOP SOIL Organic rich

- 0.1 2.4 - SILT Clayey till
ATP-10-18 15 0 0.1 Dry TOP SOIL Organic rich

- 0.1 15 - CLAY Clay
ATP-10-19 3.9 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.8 - CLAY Stratified brown clay-varved

- 1.8 3.9 Seepage (3.9) CLAY Gray clay (moist)
ATP-10-20 3.9 0 0.2 Dry TOP SOIL Organic rich

- 0.2 3.9 Seepage (3.9) CLAY Brown clay-varved
ATP-10-21 3.9 0 0.1 Dry TOP SOIL Organic rich

- 0.1 2.4 - CLAY Stratified brown clay (dry)

- 2.4 3.9 Seepage (3.6) CLAY Stratified gray clay (moist)
ATP-10-22 3.9 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.5 - CLAY-SILT Brown silty clay

- 1.5 3.9 - CLAY-SILT Clayey silt, stratified with bands of silt
ATP-10-23 3 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.5 - CLAY Brown clay

- 1.5 3 - CLAY-SILT Gray clayey silt
ATP-10-24 3 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.5 - CLAY-SILT Brown stratified silty clay

- 1.5 3 - CLAY-SILT Gray stratified silty clay
ATP-10-25 4.2 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.5 - SILT Brown stratified silty clay

- 1.5 4.2 - SILT Gray stratified slighty silty clay
ATP-10-26 1.2 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.2 - SILT-CLAY Brown stratified clay (dry)
ATP-10-27 3.9 0 0.1 Dry TOP SOIL Organic rich

- 0.1 3.9 - SILT Light brown slightly clayey stratified silt
ATP-10-28 0.5 0 0.1 Dry TOP SOIL Organic rich

- 0.1 0.5 - CLAY Clay
ATP-10-29 1.2 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.2 - SILT Light brown silt with a touch of stratified clay
ATP-10-30 15 0 0.1 Dry TOP SOIL Organic rich

- 0.1 15 - SILT Silt
ATP-10-31 3.9 0 0.1 Dry TOP SOIL Organic rich

- 0.1 1.2 - SILT Silt




Test Pit ID OB (m) From (m)| To (m) g.w. level (m) Dominant Sediment Description

- 1.2 3.9 Seepage (3.3) CLAY-SILT Light brown silty clay

ATP-10-32 3.9 0 0.1 Dry TOP SOIL Organic rich
- 0.1 1.2 - CLAY-SILT Light brown clayey silt
- 1.2 2.7 Seepage (1.2) SILT-CLAY Silty clay (moist)
- 2.7 3.9 - CLAY Gray clay

ATP-10-33 3 0 0.1 Dry TOP SOIL Organic rich
- 0.1 1.5 Seepage (0.9) SILT-CLAY Light brown silty clay (moist)
- 1.5 3 - SILT-CLAY Gray silty clay




AMEC Earth and Environmental
Project: Marathon PGM-Cu
No.: TX 10112403

Date: May 18, 2010

Test Pits done by Kurt McKay

Test Pit Page 1 of 6
Total Depth  Thickness
(m) (m) Description Notes
ATP-10-01 0.3 : Dark brown silt, sand and gravel Photos 1281-1284
Gray Silt till Photos 1285-1287: possible
clay silt till on slope of hill
NAD 27 GPS #16:
5401189 N
550434 E
Sample 1 @ 1.2 m (Wet)
Sample 2 @ 2.1 m (Dry)
2.1 Till PGM-1
Total Depth Thickness
(m) Description Notes
ATP 10-02 Dark brown/ oxidized (includes topsoil) Photo 1293
Gray silt till Sample @ 1.5 m
1.8 Bedrock
Total Depth Thlckness
(m) Description Notes
ATP-10-03 Organic Photos 1294, 1298, 1300
Slopmg Brown clay Sample 1 @ 0.3-1.5m
Light brown very fine sand silt Sample2 @ 2.1-2.7 m
Total Depth Th|ckness
(m) Description Notes
ATP-10-04 Brown clay - varved Photos 1301-1310
Sample 1 @ 1.2 m
Sample2@ 3.6 m
Total Depth  Thickness
(m) (m) Description Notes
ATP-10-05 0.1[__Black topsoil On slope 3.0 mto 1.8 mon
2.7 sloping rock
to 1.5 Brown clay
Photos 1312-1316
0.2 Dark gray silt till
Sample 1 @ 1.2 m
3.0 sloping
t0 1.8 | Bedrock Sample 2@ 3.0 m




AMEC Earth and Environmental
Project: Marathon PGM-Cu
No.: TX 10112403

Test Pit

Total Depth  Thickness
(m) (m) Description

Date: May 18, 2010
Test Pits done by Kurt McKay

Page 2 of 6

Notes

ATP-10-06 0.1[ Organic
3.8
3.9

Total Depth ~ Thickness
(m) (m)

Description

Brown clay - varved

Photos 1317-1320
Sample 1 @ 1.2 m

Sample2@ 3.9 m

Notes

ATP 10-07 0.1[ Organic

2.0
3.9 1.8] Soft gray clay

Total Depth  Thickness
(m) (m)

Description

Light brown desiccated clay

Photos 1323-1328
Sample 1 @ 1.2 m

Sample2 @ 3.9 m

Notes

ATP 10-08 0.1[ Organic

3.2[ Brown clay

3.9 0.6 Gray clay
Total Depth  Thickness
(m) (m)

Description

Photos 1329-1337

Sample 1 @ 2.1 m

Sample2@ 3.9 m

Notes

1.2| Silt

3.6

Total Depth  Thickness
(m) (m)

Description

Photos 1338-1343
Sample 1 @ 1.2 m

Sample2 @ 3.6 m

Notes

ATP 10-10 0.1[ Organic

2.6 Brown clay
3.0 0.3

Total Depth  Thickness
(m) (m)

Description

Light brown very fine sand/ silt

Photos 1344-1347
Sample 1 @ 2.4 m

Sample2 @ 3.0 m

Notes

ATP 10-11 0.1

Organic
2.3] Brown clay
1.2

|
E
E
E
|

3.6

Gray clay with stratified sand & silt (Wet)

Photos 1348-1359
Sample 1 @ 2.1 m

Sample2 @ 3.6 m

Water infiltration @ 3.0 m



AMEC Earth and Environmental
Project: Marathon PGM-Cu
No.: TX 10112403

Test Pit

Total Depth Thickness
(m) (m)

Description

Date: May 19, 2010
Test Pits done by Kurt McKay

Page 3 of 6

Notes

ATP-10-12 0.1 Organic

Brown clay (Dry)
3.0 1.2 Clayey silt

Total Depth Thickness
(m) (m)

Description

Photos 1372-1373
Sample 1 @ 1.2 m

Sample2 @ 3.0 m

Notes

ATP 10-13 0.1 Organic

0.5 Silty clay - varved

Light brown clay - varved and silt
3.9

Total Depth Thickness
(m) (m)

Description

Photo 1374
Sample 1 @ 1.2 m varved

Sample 2 @ 3.9 m varved
silt clay layers

Notes

Total Depth Thickness

Sample 1 @ 0.9 m

Sample2@ 3.9 m

(m) (m) Description Notes
ATP-10-15 0.1 Organic Sample @ 2.4 m
0.2 Oxidized
2.4 2.1 Gray sand becoming coarse with depth
Total Depth Thickness
(m) (m) Description Notes
ATP-10-16 0.1 Organic Sample @ 1.2 m
2.9 Clay Area estimate:
10mx30mx3m
3.0 Rock
Total Depth Thickness
(m) (m) Description Notes
ATP-10-17 0.1 Organic Sample @ 1.5m

ATP-10-14 0.1 Organic

2.9 Stratified brown clay
3.9 0.9 Clayey silt

2.3 Clayey till
2.4 Bedrock (Rock slopes up & down)

Area estimate:
20mx20mx2m




AMEC Earth and Environmental
Project: Marathon PGM-Cu
No.: TX 10112403

Date: May 19, 2010

Test Pits done by Kurt McKay

Total Depth  Thickness
(m) (m)

Description

Notes

ATP 10-21 0.1[ Organic

2.3| Stratified brown clay (Dry)

Sample 1 @ 1.5m

Sample2 @ 3.6 m

Test Pit Page 4 of 6
Total Depth  Thickness
(m) (m) Description Notes
ATP-10-18 0.1] _ Organic Sample @ 1.5 m
1.4 Clay
1.5 Bedrock
Total Depth ~ Thickness
(m) (m) Description Notes
ATP 10-19 0.1[ Organic Sample @ 3.9 m
1.7| Stratified brown clay - varved
3.9 2.1| Gray clay (Moist)
Total Depth  Thickness
(m) (m) Description Notes
ATP 10-20 0.2| Organic Sample 1 @ 1.5m
3.7| Brown clay - varved Sample 2 @ 3.9 m (Moist)
(slight water accumulation
3.9 after 10 minutes)

3.9 1.5| Stratified gray clay (Moist)



AMEC Earth and Environmental
Project: Marathon PGM-Cu
No.: TX 10112403

Date: May 20, 2010

Test Pits done by Kurt McKay

Test Pit Page 5 of 6
Total Depth Thickness
(m) (m) Description Notes
ATP 10-22 0.1 Organic Sample @ 3.9 m
1 .4E Brown silty clay
3.9 2.4 Clayey silt, stratified wide bands of silt
Total Depth Thickness
(m) (m) Description Notes
ATP 10-23 0.1 Organic Sample @ 3.0 m
1 .4E Brown clay Hill Slope
3.0 1.5 Gray clayey silt - stratified
Total Depth Thickness
(m) (m) Description Notes
ATP-10-24 0.1 Organic Sample @ 3.0 m
1 .4E Brown stratified silty clay
3.0 1.5 Gray stratified silty clay
Total Depth Thickness
(m) (m) Description Notes
ATP 10-25 0.1 Organic Sample @ 3.9 m
1.4 Brown stratified silty clay
2.7 Gray stratified slightly silty clay
4.2 Bedrock
Total Depth Thickness
(m) (m) Description Notes
ATP-10-26 0.1 Organic Sample @ 0.9 m
1.1 EBrown stratified clay (Dry)
1.2 Bedrock
Total Depth Thickness
(m) (m) Description Notes
ATP-10-27 0.1 Organic Sample @ 3.9 m
3.9 3.8E Light brown slightly clayey stratified silt
Total Depth Thickness
(m) (m) Description Notes
ATP-10-28 0.1 Organic
0.4E Clay
0.5 Bedrock




AMEC Earth and Environmental

Date: May 20, 2010

Project: Marathon PGM-Cu

No.: TX 10112403

Test Pits done by Kurt McKay

Test Pit Page 6 of 6
Total Depth  Thickness
(m) (m) Description Notes
ATP-10-29 0.1[ Organic
1.2 1.1 ELight brown silt with touch of stratified clay
Total Depth  Thickness
(m) (m) Description Notes
ATP-10-30 0.1 Organic
1.4[&“
1.5 Bedrock
Total Depth  Thickness
(m) (m) Description Notes
ATP 10-31 0.1] Organic Sample @ 3.9 m
1.1 ESilt Water infiltration @ 3.3 m
3.9 2.7 Light brown silty clay (Moist)
Total Depth  Thickness
(m) (m) Description Notes
ATP 10-32 0.1 Organic Sample @ 3.9 m
1.1]  Light brown clayey silt
1.5| Silty clay (Moist)
3.9 1.2| Gray clay
Total Depth  Thickness
(m) (m) Description Notes
ATP 10-33 0.1 Organic On Slope
1.4ELight brown silty clay (becoming moist @ 0.9 m) Sample @ 3.0 m
3.0 1.5] _ Gray silty clay
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