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1 SUMMARY

1.1 Introduction

BBA has been mandated by Labec Century Iron Ore Inc. (Labec Century or LCIO) to prepare a Feasibility
Study for the Joyce Lake DSO Project (the Joyce Lake Project or the Project), located in Newfoundland
and Labrador, 20 km northeast of Schefferville. A total of 17.72 Mt of Mineral Reserves, as classified
according to NI 43-101 guidelines, have been defined to be processed over approximately 7 years using
conventional open pit mining and a dry crushing and screening process. The nominal 2.5 Mtpa of
combined lump and sinter fines products are to be trucked to a rail loop connecting to the existing rail

network and loaded into rail cars for delivery to the IOC port in Sept-les.

This Technical Report presents the results of the Feasibility Study (FS) for the development of the Joyce
Lake DSO Project. The effective date of the FS is March 2, 2015. For this study, LCIO retained the

services of several specialized firms including:

= BBA Inc. (BBA) for general study management, mining, processing, site infrastructure, estimation
and financial analysis and report integration;

=  SGS Canada Inc. (SGS Geostat or SGS) for the mineral resource estimate;

= Stantec Consulting Ltd. (Stantec) for environmental and permitting;

=  LVM Inc. (LVM) a division of EnGlobe Corporation Inc. for geotechnical considerations including the
pit slopes;

= BluMetric Environmental Inc. (BluMetric Environmental) for hydrogeology.

While BBA prepared the financial analysis, the product selling price and applicable taxation regimes were
provided by LCIO.

1.2 Property Description and Ownership

The Project is part of the Attikamagen Property (the Property). The Property includes one group of claims
straddling the boundary between the Provinces of Québec and Newfoundland and Labrador that are
presently owned 100% by LCIO. The Property includes 405 designated claims located in Québec (which
include the Hayot Lake taconite deposit) and six mineral licences in Labrador (which include the Joyce

Lake DSO Project). The Property covers a total area of approximately 36,142 hectares.

The Project is comprised of six mineral licences located in Newfoundland and Labrador and includes a

total of 682 mineral claims covering a total area of approximately 17,049 hectares.
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The Project is located approximately 20 kilometres northeast of Schefferville, Québec and is only
accessible by air. The Schefferville area is characterized by a sub-arctic continental climate with mild
summers and very cold winters. This area is in the boreal forest with low rolling hills rising from 600 to

700 m above sea level.

LCIO is a joint venture company with 60% owned by Century Iron Ore Holdings Inc. (Century Holdings)
and 40% by WISCO Canada Attikamagen Resources Development & Investment Limited (WISCO
Attikamagen). The joint venture is governed by a shareholders’ agreement dated December 19, 2011 (the
“Attikamagen Shareholders Agreement”) between Century Iron Mines Corporation (Century), WISCO
International Resources Development & Investment Limited (WISCO International), WISCO Attikamagen
and LCIO. WISCO Attikamagen, as a wholly owned subsidiary of WISCO International, has invested an
aggregate of $40M under the Attikamagen Shareholders’ Agreement in consideration for the acquisition
of its 40% interest in LCIO. Century’'s 60% interest in LCIO is held through Century Holdings, a 100%
owned subsidiary of Century. The Attikmagen Shareholders’ Agreement outlines the fundamental
agreements between Century and WISCO International pertaining to the joint ownership, funding,

management and operation of LCIO and the Attikamagen Iron Project.

According to the Attikamagen Shareholders Agreement, upon production from the Joyce Lake DSO
Project, WISCO Attikamagen will have the right to purchase a percentage of product from LCIO equal to
its equity share interest in LCIO at market value and on standard commercial terms. WISCO International
will also have the right to purchase an additional 20% of the production from the Joyce Lake DSO Project

at a price to be agreed upon with Century.
Royalties on the Property are presented in Section 4.4.1 of this report.

1.3 History

The Québec-Labrador Iron Range has a tradition of iron ore mining since the early 1950s and is one of
the largest iron producing regions in the world. The former direct shipping iron ore (DSO) operations at
Schefferville operated by the Iron Ore Company of Canada (IOC) produced in excess of 150 million tons

of lump and sinter fines between 1954 and 1982.

The first serious exploration in the Labrador Trough occurred in the late 1930s and early 1940s when
Hollinger North Shore Exploration Company Limited (Hollinger) and Labrador Mining and Exploration
Mining Company Limited (LM&E) acquired large mineral concessions in the Québec and Labrador

portions of the Trough. In 1951 Burgess mapped the Joyce Lake area. Mining and shipping from the
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Hollinger lands began in 1954 under the management of the IOC, a company specifically formed to

exploit the Schefferville area iron deposits.

As the technology of the steel industry changed over the ensuing years, more emphasis was placed on
the concentration of ores from the Wabush area, while interest in and markets for the direct shipping ores

of Schefferville declined. In 1982, IOC closed its operations in the Schefferville area.

In 2007, 3099369 Nova Scotia Ltd. examined the correlation between aeromagnetic response and iron
content by using the iron formations in the area. It was postulated that regions of lower magnetic

susceptibility may be enriched in hematite relative to the surrounding more magnetic rocks.

Also in 2007, Champion conducted an airborne magnetic, gamma-ray and VLF-EM (very low frequency -
electromagnetic) geophysical survey on the Property, as well as a preliminary surface-mapping and a
reconnaissance sampling program to provide ground reference samples for correlation with the

geophysical data.

Champion extended their airborne geophysical study in 2008 to gain coverage on the Québec portion of
their property. Detailed mapping, sampling and trenching done on the Lac Sans Chef, Jennie Lake and
Joyce Lake areas confirm that the airborne high resolution vertical gradient magnetic anomalies coincide
with Middle and Upper Iron formation. The sampling program focused on the magnetite-(hematite)-chert
iron formation outcrops found at the Lac Sans Chef and Jennie Lake areas where these iron host units
are repeated by folding, adding significant width potential. These folded areas offer the best potential for
significant iron mineral resources and are outlined by strong airborne magnetic anomalies within the

60 km strike length of the property.

The Project is located within the Labrador Trough, a Proterozoic volcano-sedimentary sequence wedged
between Archean basement gneisses. The Labrador Trough, otherwise known as the Labrador-Québec
Fold Belt, extends for more than 1,000 km along the eastern margin of the Superior Craton from the
Ungava Bay to Lake Pletipi, Québec. The belt is about 100 km wide in its central part and narrows

considerably to the north and south.

The iron formation occurring on the Project consists mostly of subunits of the Sokoman formation
characterized by recrystallized chert and jasper with bands and disseminations of magnetite, hematite
and martite; a type of hematite pseudomorph after magnetite and specularite. Other gangue minerals are
a series of iron silicates comprised of minnesotaite, pyrolusite and stilpnomelane and iron carbonate,

mainly siderite.
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1.4  Status of Exploration

Most historic explorations on the Schefferville area iron ore properties were carried out by IOC until the
closure of its operation in the early 1980s. A considerable amount of data used in the evaluation of the
resource and reserve estimates for Joyce Lake is provided in the documents, sections and maps

produced by IOC or their consultants.

More recent aeromagnetic exploration has been carried out by 3099369 Nova Scotia Ltd. in 2007. The
same year, Champion conducted an airborne magnetic, gamma-ray and VLF-EM (very low frequency -
electromagnetic) geophysical survey on the Property, as well as a preliminary surface-mapping and a
reconnaissance sampling program to provide ground reference samples for correlation with the

geophysical data.

In the fall of 2010, LCIO drilled boreholes in the area and found three potential DSO targets. All targets
were selected based on geological and geophysical data. The taconite target is a shallow dipping

magnetite-rich iron formation with an expected minimum thickness of 60 m to 100 m.

At the end of November 2012, 78 RC drillholes were completed in Joyce Lake. In addition to drilling, 30

tonnes of bulk sample were collected for metallurgical testing and sent to Actlabs and SGS Lakefield.

From 2010 to 2013, LCIO completed 176 drillholes and 16 channels on its then Joyce Lake DSO
prospect, and collected samples to evaluate the iron ore deposit. LCIO also conducted gravity surveys on
the property in 2011 and 2013.

1.5 Mineral Processing and Metallurgical Testing

No new metallurgical testwork was done for the purposes of this FS. Testwork on both composites and
bulk samples was conducted for the Preliminary Economic Assessment (PEA) and included mineralogical

analyses, beneficiation testing as well as simple screening tests of as-crushed samples.

In general, the beneficiation testwork was performed on composites ranging from ~40-60%Fe including
Wilfley table tests, dense media separation (also referred to as heavy liquid separation), flotation and wet
high intensity magnetic separation (WHIMS), and concluded that it would be difficult to upgrade low Fe

grade samples to acceptable product grades without fine grinding.

Testwork on bulk samples included comminution tests, screening of as-crushed samples, scrubbing and

beneficiation testwork. Size-by-size assays showed that Fe grade decreased with decreasing particle
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size. Consequently, a slight upgrading of iron to the lump product was observed in the screening tests.
Beneficiation tests including heavy liquid separation, WHIMS and Wilfley table tests showed that
upgrading of the bulk samples was possible, however not without significant iron losses, especially when

dealing with lower grade samples, as would be expected.

1.6  Mineral Resource Estimation Methodology and Geological Modeling

The resource block model for Joyce Lake uses drillhole data, which comprises the basis for the definition
of 3D mineralized envelopes with resources limited to the material inside those envelopes. Drillhole data
within the mineralized envelopes are then transformed into fixed length composites followed by
interpolation of the grade of blocks on a regular grid and filling the mineralized envelopes from the grade
of composites in the same envelopes. All the interpolated blocks below the topography form the mineral
inventory at that date and they are classified according to proximity to composites and corresponding

precision/confidence level.

The current resource estimate for the Joyce Lake deposit is 24.29 million tonnes of Measured and
Indicated mineral resources at an average grade of 58.55% total iron (Fe), plus an additional 0.84 million

tonnes of Inferred mineral resources at cut-off grade (COG) of 50% Fe, as shown in Table 1-1.

Mineral resource reporting was completed in GENESIS using the conceptual iron envelope. Mineral
resources were estimated using variable ellipsoids in conformity with generally accepted CIM Estimation
of Mineral Resource and Mineral Reserve Best Practices Guidelines. The current Mineral Resource

Statement for the Joyce Lake Iron DSO deposit is presented in Table 1-1.

Table 1-1: Current Resources, Joyce Lake DSO Iron Project March 2014

55% Fe Cut-off Tonnes . %Fe %Si0;  %AlOs  %Mn
Measured ("M") 12,880,000 61.45 9.02 0.54 0.86
Indicated ("I") 3,600,000 61.54 9.38 0.49 0.64
M+ 16,480,000 61.47 9.1 0.53 0.81
Inferred 800,000 62.47 7.73 0.43 0.80

50% Fe Cut-off Tonnes . %Fe %S0,  %AlOs  %Mn
Measured ("M") 18,650,000 58.67 13.02 0.55 0.81
Indicated ("I 5,640,000 58.14 14.39 0.51 0.54
M+ 24,290,000 58.55 13.34 0.54 0.75
Inferred 840,000 62.00 8.43 0.43 0.78

1.  Within mineralized envelope, % Fe Cut-Off on individual blocks
2. Variable Density (equation derived from core measurements), tonnes rounded to nearest 10,000.
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In SGS’s opinion, the geological interpretation, sample location, assay intervals, drillhole spacing, QA/QC,
and grade continuity of the Joyce Lake DSO deposit are adequate for the current resource estimation and

classification.

1.7 Mineral Reserves

The FS block model for the Joyce Lake deposit was prepared by SGS Geostat (SGS). The variables
contained in the resource block model include coordinate location, density of blocks (mineralized block
only), percentage of block inside mineralized envelope, classification (1=Measured, 2=Indicated,
3=Inferred) and grades (%Fe, %SiO,, %Al,03, %Mn). The densities provided with the model for

mineralized material ranged from 2.85 t/m® to 3.79 t/m°.

Pit optimization was carried out using the MineSight Economic Planner Module and the Lerchs-Grossman
3D (“LG 3-D") algorithm. The LG 3-D algorithm is based on the graph theory and calculates the net value
of each block in the model. With defined pit optimization parameters such as mining costs, processing
costs, transportation costs and pit slopes, the algorithm maximizes the undiscounted value of the pit shell.
For this FS, only the Mineral Resources classified as either Measured or Indicated can be counted
towards the economics of the pit optimization run. A series of pit optimization were produced using
variable revenue factors (reduction factors on selling prices) ranging from 1% to 100% of the base case
selling price for the FS (C$95.65/t 62% Fe product, FOB Sept-iles) in order to produce the industry
standard pit-by-pit graph. Then the Net Present Value (NPV) of each of the pit shells was calculated at a
discount rate of 8% to identify the optimal pit. The NPV is estimated assuming a constant stripping ratio
and product for sale on an annual basis and does not account for capital expenditures. Based on this
analysis, the chosen pit optimization for this FS was the pit having a revenue factor of 0.775 (PIT 69). The
milling cut-off grade used to classify material as an economic product for the feasibility study was
determined to be 52% Fe. The ore cut-off grade was determined based on technical considerations that

are more restrictive than normal economic considerations for determining the cut-off grade.

The selected optimized pit shell was then used to develop the engineered pit where operational and
design parameters such as ramp grades, bench angles and other ramp details were incorporated. Once

the engineered pit design was completed, the Mineral Reserves, as shown in Table 1-2, were derived.
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Table 1-2: Joyce Lake Mineral Reserves at 52% Fe COG

Mineral Reserves Tonnage Grade Grade Grade Grade

Mineral Category t) (%Fe) (%Si0y) (%AI,053) (%Mn)
High Grade Proven (Above 55% Fe) 11.63 M 61.35 9.16 0.54 0.84
Low Grade Proven (52% - 55% Fe) 2.89M 53.31 20.70 0.60 0.70
Total Proven (Above 52% Fe) 14.52 M 59.75 11.45 0.55 0.81
High Grade Probable (Above 55% Fe) 245M 61.50 9.48 0.50 0.61
Low Grade Probable (52% - 55% Fe) 0.75M 53.09 21.90 0.58 0.30
Total Probable (Above 52% Fe) 3.20M 59.52 12.40 0.52 0.54
Total Reserve (Above 52% Fe) 17.72 M 59.71 11.62 0.55 0.76
Waste Measured (50% - 52% Fe) 191 M 50.85 24.49 0.56 0.59
Waste Indicated (50% - 52% Fe) 0.78 M 50.81 25.44 0.56 0.19
Total Low Grade Stockpile (50% - 52% Fe) 2.69 M 50.84 24.76 0.56 0.48
Overburden 2.33 M - - - -
Waste Rock (<50% Fe) 67.39 M - - - -
Total Waste 72.42 M
Total Material 90.14 M Strip Ratio 4.09

1. The Low Grade Measured and Indicated Resources are all blocks inside the engineered pit design in the Measured and
Indicated categories that fall between 50% and 52% Fe. The Low Grade Measured and Indicated Resources are reported for
information only and are considered as waste.

Proven Reserves are all blocks inside the engineered pit design in the Measured category.

Probable Reserves are all blocks inside the engineered pit design in the Indicated category.

Open pit Mineral Reserves have been estimated using a cut-off grade of 52% Fe and a process recovery of 100%.

Open pit Mineral Reserves have been estimated using a dilution of 1% at 35%Fe and 46.96% SiO, and an ore loss of 4%.

arwn

1.8 Mining

A mine plan based on continuous operations over 360 days per year, 7 days per week and 24 hours per
day was developed using MineSight's Interactive Planner Module. Mining phases, including initial
overburden and waste pre-stripping requirements and a mining schedule was developed. The starter pit
was designed to avoid excavation close to Joyce Lake during the pre-production and construction
phases. The open pit production schedule has been developed on a 4-month basis for the life-of-mine
(LOM) and was developed based on a fixed production target of 2.5 M dry tonnes per year of iron ore

lump and fines products at an average grade of 60 to 62% Fe.

The mining method selected for the Project is based on conventional drill, blast, load and haul using a
drill/shovel/truck mining fleet. Annual mining equipment fleet requirements were developed based on
equipment performance parameters and average hauling distances based on pit design and configuration
and location on the site plan for the crusher and waste piles. The primary equipment fleet includes 96-

tonne diesel haul trucks, 10 m® diesel-hydraulic shovels, 10 m® front-end loader and 8.5" down-the-hole
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(DTH) blast hole drills. The BBA Mining Group estimated initial and sustaining capital costs required to
support the mining operation, as well as annual mining operating costs based on mining operations
assumed to be carried out by LCIO using its own equipment and workforce with the exception of

explosives supply and blasting services that are assumed to be contracted out.

1.9 Recovery Methods

Using the testwork performed for the PEA, BBA conducted a trade-off study (TOS) to evaluate dry versus
wet processing options for the Project. It was determined that a dry processing flowsheet was most

favourable and was used for design.

The Joyce Lake process consists of a two-stage dry crushing and screening process to produce “lump”

and “fines” products.

Run-of-mine (ROM) material is loaded into a hopper and fed to a static grizzly screen to scalp off any
oversized material (+600 mm) which is stockpiled to potentially be processed at a later date. The material
passing the grizzly is fed directly onto a primary inclined linear screen and the screen oversize is crushed
in a jaw crusher. The jaw crusher product and the primary screen undersize are conveyed to a secondary
screening. The triple-deck screen separates material into three products: an oversize (+31.5 mm) material
that is conveyed to a cone crusher for further size reduction to a targeted top size of 32 mm, a lump

product (-31.5/+6.3 mm) and a fines product (-6.3 mm).

Each of the crushed products, lump and fines, are discharged onto their respective conveyors and
delivered to their dedicated stockpiles. Loaders transfer the lump and fine products from the stockpiles
into haul trucks for transport to a rail loop connecting to the existing Tshiuetin rail line, located 43 km

away.
1.10 Project Infrastructure

The Project is staged in two main areas. The open pit mine site area, located to the north of the Iron Arm
water body, includes the mineral deposit, mine operations areas including truck shop, truck wash and
warehouse, explosive magazine, as well as the processing facility and laboratory, centralized power
station and workers permanent camp. The product load out and rail loop area, on the eastern side of the
Tshiuetin rail line approximately 20 km south of Schefferville, includes the product rail loadout stockpile, a
6.9 km rail loop and facilities and equipment for loading railcars. These two main areas are connected by
a new product haul road covering a distance of 43 km. This includes a new 1.2 km rock causeway

crossing the Iron Arm water body that is to be used for year-round access to the open pit mine area.
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Access to the site from the town of Schefferville, Quebec will be by an existing road that will be upgraded
over part of its length and extended to connect with the aforementioned product haul road. LCIO will not
build, own or operate any other facility outside the aforementioned main Project areas. Product rail
transportation services, from the Project rail loop connecting to the main Schefferville to Sept-iles,
Tshiuetin railway, and subsequently the IOC QNS&L railway, will be contracted from service providers, as

will product unloading and ship loading at the IOC port in Sept-iles.

1.10.1 Power Generation

The Project is not connected to an electric power utility grid and generates its own power using diesel
generator sets. Electric power is provided to the main mine area infrastructure by a centralized diesel
power generation station through a local power distribution grid. More remote infrastructure will have local

generators for their specific power requirements.

The centralized power plant design consists of five 600 V, 818 kW prime-rated generator sets, each
complemented by a step-up transformer (0.6-13.8 kV) delivering power to the processing plant, the mine
infrastructure facilities (mine offices, truck shop, wash bay and warehouse), the permanent camp and the

administrative buildings via 13.8 kV overhead lines.

Remote areas (rail-loop area, explosives magazine area, telecom towers, guard-house, pit perimeter

dewatering pumps) will be fed by independent, stand-alone 600 V diesel generator sets.

The estimated power demand used for design of the central power plant is 2.4 MW. The average annual

power generation by the central power plant is estimated at 14.1 GWh.

1.10.2 Fuel

Fuel for mining equipment, product haul trucks, wheel loaders, auxiliary equipment and for the diesel
generators will be railed in from Sept-lles. Four diesel fueling stations (namely the mine equipment
station, the power plant station, the product haul truck station and the rail-loop station) will be located in
proximity to its end users. Gasoline for light vehicles will be purchased directly from a distributor in the

nearby communities and delivered to site.

1.10.3 Telecom

The Telecom, IT and networking systems designed for the Project will be provided by two trailer-mounted
towers. All services will be installed progressively depending on when they are needed during the Early

Works, Construction and Operation phases of the Project.
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1.10.4 Site Services

Potable water will be pumped from a fresh water well and treated prior to use. Raw water wells will supply
the truck shop, truck wash, load out and rail-loop areas, and will also be used to fill the fire water reserve
tanks. A centralized sewage treatment facility for the entire site will be located at the workers camp and

the solid waste generated will be disposed of through a contracted service in Schefferville.

1.10.5 Water Management

In order to develop the mine, two thirds of Joyce Lake will be drained during the construction period using
a floating barge and a series of pumps, and the remaining one third will be emptied before the end of the
first production year. Drainage of Joyce Lake is expected to take from four to six months in total. The
design provides that perimeter trenches also be constructed along the north and south of the open pit and
Joyce Lake, as recommended by Stantec. The catchment trench system collects surface run-off water
that normally drains into Joyce Lake and discharges it into the watershed where Joyce Lake naturally
drains. These trenches are also used to collect water pumped from the open pit perimeter wells and water
pumped from the trench system at the bottom of Joyce Lake. This system is designed to collect surface

water and precipitation inside the Joyce Lake footprint to avoid draining into the open pit.

Furthermore, following its hydrogeological study, BluMetric Environmental recommended that a perimeter
deep well dewatering strategy be adopted as part of the mine dewatering strategy. A series of seven
perimeter dewatering wells is expected to control the level of the water table in order to keep the open pit
dry and to support pit slope design parameters developed by LVM in its pit stability geotechnical study.
Each well will have a dedicated pumping station consisting of a pump with an electric motor and a local
generator for providing the required electric power. It is expected that the water pumped from each well
will be relatively clean and can be directed without treatment into the surrounding watershed via the

north/south perimeter trenches.

1.11 Market Studies and Pricing

LCIO performed its own internal market study for iron ore products pricing and demand. It also provided a
summary to BBA of information related to its discussions with service providers for rail transportation,

unloading and ship loading at port.
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1.11.1 Iron Ore Market Overview

The developing world, and in particular Asia, will be the growth engine for the next decade. The
developed world demand outlook is more moderate and so the majority of the growth in materials
demand is expected to come from developing world consumption, supported by the continued

urbanization of the major developing economies, including China and India.

The price of iron ore declined by nearly 50% in 2014 as mining companies, including Rio Tinto Group and
BHP Billiton Ltd., expanded production in Australia, resulting in an oversupply of iron ore. It is expected
that more of China’s higher cost iron ore supply will exit the market, as the lower cost Australian supply
continues to flood the market. The Australian Bureau of Resources and Energy Economics estimated that
“global trade in iron ore increased by 10% in 2014 to 1.35 billion tonnes, driven by a 24% increase in
Australian exports and a 10% increase in Brazilian exports. China’'s imports are estimated to have
increased by 118 million tonnes as steel mills continued to switch from domestics to cheaper foreign

sources of iron ore.”

As noted in Australia’s Resources and Energy Quarterly, December 2014 — “2015 world trade in iron ore
is forecast to increase by 2.8% to 1.4 billion tonnes, supported by a 7% increase in Australian and
Brazilian exports. However, this increase is forecast to be partially offset by a reduction in exports from

high cost producers.”

Australia & New Zealand Banking Group Ltd. recently said in a report “that any recovery in the price of
iron ore will be driven by supply cuts, including high-cost mines in China, where almost the entire industry
is loss-making at current prices now.” They further noted that prices are set to remain weak in 2015, but

appear to be “oversold” and there is potential for a relief rally in the second half of 2015.

1.11.2 Iron Ore Pricing for Project Financial Evaluation

The Project will produce high grade lump and sinter fines products (approximately 62%/Fe) in its first six
years of operation and, subsequently, low grade lump and sinter products from stockpiles accumulated
over the course of the mining operation. Low grade stockpiles (52% to 55%Fe) will be processed once

the high grade ore has been exhausted.

Recent iron ore market and price volatility has made selling price forecasting difficult. Current prices are
likely near market lows and consolidation, followed by price increases, are anticipated over the 2016-
2020 period, as described earlier. LCIO’s internal forecasting is based on confidence in continued

Chinese iron ore demand and a recovery in the sustained long term price of iron ore products.
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For this FS, the long term price base case is US$95 DMT CFR China for 62% Fe sinter fines. This is
based on an average Metals Price Forecast from various reports from banks, analysts and other financial

institutions in 2014 as presented in Table 1-3.

Table 1-3: Analyst long term price forecast ($US/DMT, 62%Fe sinter fines CFR China)

Company 2014E 2015E 2016E 2017E 2018E
RBC 09/Nov/14 | $111.50 $105.00 $100.00 $100.00 $90.00 $80.00
BMO 29/Sep/14 | $106.00 $95.00 $105.00 $100.00 $115.00 $109.00
cs 24/Sep/14 |  $100.00 $89.00 $87.00 $90.00 - $90.00
Canaccord 2/Dec/14 $96.80 $70.00 $77.50 $85.00 - $85.00
'\C"S:]as'ulEtixnp;” 31/July/14 | $104.00 | $105.00 | $110.00 - - | $120.00
Scotia Bank 6/0ct/14 $99.00 $88.00 $85.00 $80.00 $85.00 $100.00
Goldman Sachs | 6/Aug/14 $106.00 $80.00 $82.00 $82.00 $80.00
Average (Consensus) | $103.33 $90.29 $92.36 $91.17 $96.67 $94.86"

1. Rounded to US$95 for financial evaluation purposes

CAUTION: Readers are cautioned that the period for collection of “forward looking information” related to
forecasts for iron ore selling prices was July through December 2014 and the effective date of the
Feasibility Study NI 43-101 Technical Report is March 2, 2015. During the first two months of 2015, the
benchmark price for 62%Fe per DMT sinter fines CFR China has seen significant volatility and has
occasionally reached levels below US$60 per DMT. It is unlikely that LCIO will develop the Joyce Lake

DSO project until iron ore prices recover to above US$95/t.

1.11.3 Premiums and Penalties

The base case iron ore price of US$95.00 per DMT, CFR China is based on a 62% Fe sinter fines
product. The base case iron ore price of US$83.00 per DMT, CFR China is based on a 58% Fe sinter
fines product. LCIO has reviewed published data for the past 6.5 years and has derived premiums and
penalties as indicated in Table 1-4 and in Table 1-5. This information was provided to BBA in order to

determine revenues based on the project mining and production plans.

It is assumed that the less than 55% Fe but greater than 52% Fe materials mined from the pit will be
stockpiled separately during the six year period when high grade processing takes place. These products

will be processed and sold based on the 58%Fe basis selling price at the end of the LOM.
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Table 1-4: Premiums and Penalties for 62% Fe products

Premium / Penalty

Item Specification (US$)

Base Case 62% Fe Sinter Fines CFR China 62% Fe $95.00
Ocean Freight to China $/net tonne (wet) $15.00
FOB Port Sept-iles $/DMT $79.04
Fe premium (for each 1% change) Fe > 62% $1.50/t
Fe penalty (for each 1% change) Fe 62% < x > 60% $1.50/t
Fe penalty (for each 1% change) Fe < 60% $3.00/t
SiO; penalty (for each 1% change) SiO; > 4.5% $0.75/t
Mn penalty (for each 0.1% change) Mn > 1% $0.20/t
Lump premium $/DMT $15.00/t

Table 1-5: Premiums and Penalties for 58% Fe products

Premium / Penalty

Item Specification (US$)

Base Case 58% Fe Sinter Fines CFR China 58% Fe $83.00
Ocean Freight to China $/net tonne (wet) $15.00
FOB Port Sept-iles $/DMT $67.04
Fe premium (for each 1% change) Fe > 58% $1.50/t
Fe penalty (for each 1% change) Fe 58% < x > 56% $2.00/t
Fe penalty (for each 1% change) Fe < 56% $4.00/t
SiO, penalty (for each 1% change) SiO; > 10% $0.75/t
Mn penalty (for each 0.1% change) Mn > 1% $0.20/t
Lump premium $/DMT $15.00/t

It should be noted that there are also penalties applicable to other deleterious elements, as well as to
particle size (oversize and undersize) in both lump and sinter fines products. It is assumed that penalties

pertaining to these parameters will not apply.

For the financial analysis, shipping costs to China are assumed to be US$15.00 per net wet tonne. As
such, an adjustment needs to be made to take into account product humidity levels, as discussed in
Chapter 17 of this Report. This rate is based on loading vessels of at least 170,000 wet tonne capacity

(Cape Size Vessels).

The Canadian to US dollar exchange rate used in the financial analysis is C$1.00 = US$0.80, based on

forward exchange rates for up to five years.
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1.12 Environment Studies, Permitting and Social or Community Impact

Under their joint mandate, Stantec and WSP (formerly Genivar) have initiated baseline and a Project
Description, as well as a Provincial Registration Document that have been submitted to federal and

provincial government authorities to initiate the environmental assessment for this Project.

The mining infrastructure for the Project is wholly located on provincial Crown Land within the Province of
Newfoundland and Labrador. Iron Ore Products will be shipped on the existing railway to Sept-iles in
Québec and no changes to Port Authority or adjacent lands in Québec are required for this Project to

proceed.

The Project will be subject to environmental assessment (EA) in accordance with provincial and federal
requirements. Mining projects in the Province of Newfoundland and Labrador are subject to EA under the
Newfoundland and Labrador Environmental Protection Act, and associated Environmental Assessment
Regulations. The Project will also be subject to a Federal EA under the Canadian Environmental

Assessment Act, 2012 and the associated Regulations Designating Physical Activities (Section 15(a)).

The provincial and federal EA processes are public and work in parallel. Both the provincial and federal
processes have been initiated for this Project. The anticipated duration of these processes from
registration to release from environmental assessment is in the order of approximately 20 to 24 months,
depending on the nature of the issues and concerns raised, and mitigation applied. Following release
from the federal and provincial EA processes, the Project will require a number of approvals, permits and
authorizations during all stages of the life of the Project. These requirements are in accordance with
various standards contained in federal and provincial legislation, regulations, and guidelines. LCIO will
also be required to comply with any other terms and conditions associated with the EA release issued by

the provincial and federal regulators.

As part of the environmental assessment process, a number of environmental baseline studies have been

undertaken on the following topics:

= Ambient noise; =  Mammals and herpetofauna;

=  Climate and air quality; =  Heritage and historic resources;

=  Sediment and water quality; = Hydrology and hydrography;

= Vegetation; = Hydrogeology;

=  Fish and fish habitat; =  Land/resource use for traditional purposes;
= Avifauna; = Socio-economic environment
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In addition to these baseline studies, a Consultation and Engagement Plan has been developed and is
being implemented with government representatives, Aboriginal peoples, the public, and other interested
parties. Consultation and engagement is required to provide information about the Project throughout the
Project life, to solicit feedback on any issues and concerns to inform the EIS, and to obtain information to

support the baseline studies and contribute to the Environmental Impact Statement (EIS).

1.13 Capital Costs

The Project scope covered in the Feasibility Study is based on the construction of a greenfield facility
having a nominal annual production capacity of 2.5 Mt of combined lump and sinter fines products. The
capital cost estimate related to the mine, process plant and site infrastructure was developed by BBA.
Costs related to the railway transportation, port handling and ship loading at the port terminal have been
provided by LCIO. BluMetric Environmental and Stantec have provided designs for basis of cost
estimating for implementing the perimeter dewatering plan and surface water management plan. Table

1-6 presents a summary of total estimated initial capital costs for the Project.

Table 1-6: Summary of Capital Cost Estimate

Cost Area Initial Capital

Mining Pre-Stripping $15.3M
Mining Equipment $23.3M
Project Infrastructure $139.1M
Railcars $42.0M
Other Site Mobile Equipment $25.9M
Contingency $13.9M

TOTAL $259.6M

1.14 Operating Costs

The Operating Cost Estimate, related to the mine and low-grade stockpile, site infrastructure including
dewatering, processing, product hauling and loading, as well as the site administration and services, was
developed by BBA. Costs related to site administration, such as room and board, rail transportation, port
and ship loading, as well as the corporate general and administrative (G&A) costs, were provided by
LCIO. Table 1-7 presents a summary of estimated average LOM operating costs per dry metric tonne of

combined lump and fines products.
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The total estimated operating costs are $58.25/t of dry product. Royalties and working capital are not

included in the Operating Cost Estimate but are treated separately in the Economic Analysis.

Table 1-7: Estimated Average LOM Operating Cost ($/t Dry Product)
LOM Average

Cost Area Cost per tonne
(C$/DMT)
Mining $12.98/t
Low Grade Stockpile Reclaim $0.25/t
Perimeter Dewatering and Water Management $0.34/t
Processing and Handling $2.25/t
Product Hauling $3.52/t
Load-out and Rail Loop $1.114
Site Administration & Services (Site) $2.45/t
Site Administration (Room & Board and FIFO Air Tickets) $1.711t
Rail Transportation, Port and Ship loading $32.60/t
Corporate G&A $1.05/t
TOTAL $58.25/t

1.15 Financial Analysis

A summary of the results of the before-tax and after-tax project economic analyses based on the
projected annual revenues, capital and operating costs, royalties, other costs including rehabilitation and
closure costs, as well as any deposit provision payments developed in the Feasibility Study are presented
in Table 1-8 and Table 1-9 respectively.

Table 1-8 : Before Tax Financial Analysis Results

IRR = 18.7% NPV Payback
Discount Rate ($M) (yrs)
0% $300.6 4.4
8% $130.8 -
10% $99.9 -

Table 1-9: After Tax Financial Analysis Results

IRR = 13.7% NPV Payback
Discount Rate ($M) (yrs)
0% $192.5 4.9
8% $61.4 -
10% $37.5 -
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The Financial Analysis was performed with the following assumptions and basis:

=  The Project Execution Schedule considered key project milestones.

= The Financial Analysis was performed for the entire LOM for the Mineral Reserve estimated in this
FS. Production is estimated to span approximately 7 years.

= The financial analysis was based on a benchmark sinter fines price of US$95/DMT CFR Port of China
for 62% Fe content. Applicable premiums and penalties were applied as described in Chapter 19.

= QOcean freight from Sept-iles to Chinese port is assumed to be US$15 per wet tonne shipped over the
LOM.

= All of the fines and lump products are sold in the year of production.

= Initial production will focus on processing of high grade ore. Once exhausted, the low grade stockpile
generated during the mining of the high grade ore will be processed.

= All cost and sales estimates are in constant Q4-2014 dollars (no escalation or inflation has been
taken into account).

= The Financial Analysis includes working capital from two components. The first component includes
$14.8M that is required to meet expenses after startup of operations and before revenue becomes
available. This is equivalent to approximately 30 days of Year 1 operating expenses. The second
component peaking at $45.4M includes the costs associated with carrying inventory in the low-grade
stockpile as it is generated, before the material is processed at the end of the LOM.

= A royalty is payable to Champion as outlined in Section 4.4.1 of this report and has been included in
the financial evaluation.

= An exchange rate of C$1.00 = US$0.80 was used.

A sensitivity analysis on the before tax Project IRR and NPV was conducted at a discount rate of 8%. The
results illustrating the impact of capital and operating cost variations of +/-15%, as well as selling price

fluctuations of -30/+50% are illustrated in Figure 1-1 and Figure 1-2.
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The Project is forecasted to provide a pre-tax IRR of 18.7% and an NPV of $130.8M at a discount rate of
8%. The payback period is 4.4 years after the start of production. Based on the sensitivity analyses
performed, it is clear that both the NPV and IRR are most vulnerable to iron ore prices. The economic
analysis also showed that the pre-tax project break-even benchmark selling price is US$81.16. Current

iron ore market conditions are such that iron ore prices are well below the project break-even price.

1.16 Project Schedule

A Project Implementation and Construction Execution Plan was developed as part of the FS and it was
assumed that LCIO will have obtained all environmental permits required to begin construction. Due to
the seasonal impact on construction, the schedule was developed with a start date in March of any year.
The major project milestones are listed in the Table 1-10. The two monthly columns show the time of

occurrence in months relative to the start of construction and to the start of commercial production.

Table 1-10: Key Project Construction Milestones

Month vs Start Month vs Start

Major Milestones

Construction of Production
Award EPCM mandate -8 -20
Award Mobile Crushing/ Screening Plant Order -7 -19
Award Mining Equipment Order -7 -19
Environmental Permit Approval -3 -15
Start Construction 0 -12
Initial Iron Arm Crossing 5 -8
Telecommunication available across site 5 -8
Causeway completed 6 -6
Start pumping Joyce lake 6 -6
Export Infrastructure Completed 9 -3
Power Available at site 9 -3
Truck shop dome completed 9 -3
Permanent camp available (144 rooms) 10 -2
Mechanical Completion (Turn-Over to POV) 10 -2
Start Commercial Production - Mining and Processing 12 0
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1.17 Conclusions and Recommendations

Considering current low iron ore prices, BBA recommends that full-scale engineering and construction of
the Project be delayed until the iron ore market returns to more favourable conditions. The following
recommendations are however made with the objective of de-risking the project as it is currently defined,
to prepare the project for fast track implementation once LCIO decides to proceed. The recommendations

also outline some areas of opportunity for potential improvements to project economics.

=  Continue advancing the Environmental Impact Study (EIS) with the objective of obtaining all permits
prior to the decision to proceed with project implementation.

= Perform additional (confirmatory) metallurgical test work on bulk samples and / or core samples that
are representative of the Joyce Lake deposit based on the most recent Mineral Resource estimate

and the FS mine plan. The objectives of the testwork should be as follows:

- Confirm the lump to sinter fines ratio assumed in the Feasibility Study.

- Confirm the lump %Fe upgrading that was estimated during the PEA metallurgical testwork.

- Develop a better understanding of the effect of moisture in the ROM ore on the proposed
process flowsheet and its impact on final product particle size distribution.

- Budget in the order of $250,000 should for the aforementioned metallurgical testwork.

= Undertake a more detailed geotechnical and hydrogeological study to confirm pit slope and

perimeter dewatering parameters and design.

- A budget of approximately $1.2M is estimated to cover the execution of the six oriented
boreholes, the optical and acoustic tele-viewer surveys, the laboratory testing program and the
study of the final geotechnical pit slope design.

- The estimate of perimeter dewatering requirements (number of wells, estimated dewatering
rates) for the feasibility study was partially based on the results of testing conducted on small-
diameter (50-mm) monitoring wells. Further pumping tests should be conducted with wells of a
minimum diameter of 200 mm. A budget of approximately $1.5M should be planned for the
recommended hydrogeological study.

= Systematic density measurements on all cores within the ore zone (from triple tube and sonic drilling)
should be completed. Even though the core samples from two drill holes were used for the density
measurements used in the Feasibility Study, the bulk of the main ore zones have not been tested.

Measurements should include bulk density, dry density and moisture content.
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=  Perform a trade-off study to evaluate various options for cost reduction such as:

- The option to purchase used equipment such as railcars, mobile equipment, generators and
used camp facilities.

- The option of building the permanent camp within the Schefferville or the Kawawachikamach
communities where power and other services would be available and construction costs for the
camp facility would be lower. The camp could also be used for lodging construction workers.
Building it within the communities can also provide a longer term benefit to the community and
can be part of the Impact Benefit Agreement (IBA) with local stakeholders.

- The cost- benefit of constructing the haul roads with owner operations personnel and rented
equipment.

The Feasibility Study for the Project is based on the development of the Joyce Lake deposit as a stand-
alone project. Physical constraints of the deposit and the mining operation limit the annual production
capacity to about 2.5 Mt of products. Given the considerable capital costs required to put in place the
project infrastructure, extending the period of production or increasing the annual production would both
improve project economics. This may be possible through successful exploration and subsequent

development of nearby claims under the control of LCIO and/or by acquiring claims from others.
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2 INTRODUCTION
2.1 Scope of Study

The following technical report (the Report) summarizes the results of the Feasibility Study for the
development of the Joyce Lake DSO Iron Ore Project in Labrador. In June 2014, LCIO commissioned the
engineering consulting group BBA to perform this Study and to prepare this Report. LCIO is a joint
venture company owned 60% by Century and 40% by WISCO International. Century is a Canadian
publicly traded company listed on the Toronto Stock Exchange (TSX) under the symbol FER. Century is a
company incorporated under the British Columbia Business Corporations Act, with a head office at Suite
1301, 200 University Avenue, Toronto, Ontario, Canada M5H 3C6. The LCIO head office is at 161 Bay
Street, Suite 2515, Toronto, Ontario, Canada, M5J 251

This Report titled “Feasibility Study for the Joyce Lake Direct Shipping Iron Ore (DSO) Project of the
Attikamagen Property, Labrador”, concerning the development of the Joyce Lake deposit, was prepared
by Qualified Persons following the guidelines of the “Canadian Securities Administrators” National
Instrument 43-101 (effective June 30, 2011), and in conformity with the guidelines of the Canadian

Mining, Metallurgy and Petroleum (CIM) Standard on Mineral Resources and Reserves.

This Report is considered effective as of March 2, 2015.

2.2 Sources of Information

This Report is based in part on, internal company technical reports, maps, published government reports,
company letters and memoranda, and information, as listed in Chapter 27 "References” of this Report.
Sections from reports authored by other consultants may have been directly quoted or summarized in this

Report, and are so indicated where appropriate.

It should be noted that the authors have relied upon selected portions or excerpts from material contained
in previous NI 43-101 compliant Technical Reports available on SEDAR (www.sedar.com). Other

information used to complete the FS includes, but is not limited to, the following reports and documents:

=  Mineral Resource block model provided by SGS Geostat;
= COREM, SGS Canada Inc., Soutex Inc., results and reports;
= Internal and commercially available databases and cost models;

= Canadian Milling Practice, Special Vol. 49, CIM;
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= Various reports produced by LVM, BluMetric Environmental, Stantec and others concerning
environmental studies and permitting, site hydrology, hydrogeology, geotechnical and site closure

plan.

2.3 Terms of Reference
Unless otherwise stated:

= All units of measurement in the Report are in the metric system;
= All costs, revenues and values are expressed in terms of Canadian (CDN) dollars;
= All metal prices unless specifically indicated are expressed in terms of US dollars;

= A foreign exchange rate of C$1.00 = US$0.80 was used.

Grid coordinates for the block model are given in the UTM NAD 83 and latitude/longitude system; maps

are either in UTM coordinates or latitude/longitude system.

2.4  Site Visit

A site visit was conducted on October 16 and 17, 2014, by Mr. Angelo Grandillo of BBA. The purpose of
the visit was to survey the site areas as well as areas of existing and future roads and infrastructure that
will be required to support the Project development, operation and closure. A visit of the core storage

area was also conducted and several cores were viewed.

Mr. Claude Duplessis of SGS Geostat visited the Property on September 26 and 27, 2012, for a review of
exploration methodology, Reverse Circulation (RC) drilling technique and sampling procedures for 2013
technical report. A subsequent visit was conducted on March 9 and 10, 2013 and October 3 and 4, 2013,
for a review of exploration methodology, RC drilling technique, core diamond drilling and sampling

procedures with density measurements for the 2014 Mineral Resource Estimate update.

Representatives from Stantec also performed visits to the site on different occasions. These
representatives were Roy Skanes, Glen Campbell, Stacey Camus, Mary Murdoch, Maria Ma, Sundar
Premasiri, Sheldon Smith, and Nikolay Sidenko. Ms. Carolyn Anstey-Moore, the QP representing Stantec,
visited the site on August 20-22, 2012

Byron O’Connor of BluMetric Environmental visited the site October 14 to 17, 2014 to inspect the general

drilling area and the terrain around the mine site and Joyce Lake.

Mr. Patrice Live, the QP for mining from BBA, and Mr. Pascal Garand of LVM did not visit the site.
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3 RELIANCE ON OTHER EXPERTS

Neither BBA nor SGS Geostat has verified the legal titles to the Property nor any underlying agreement(s)
that may exist concerning the licences or other agreement(s) between third parties, but has relied on LCIO
to have conducted the proper legal due diligence. Project design requires that certain infrastructure be
located outside the mineral property limits. LCIO currently does not have surface rights to use these areas

but has indicated that they will acquire these rights at an appropriate time during project development.

LCIO has provided a description of the ownership structure in Chapter 4 of this Report, including the Joint
Venture agreement between Century and WISCO International. BBA has relied on LCIO to provide all

information that is material to this Feasibility Study.

LCIO has undertaken an internal market study in order to derive the base case iron ore product prices
used in the project economic analysis presented in Chapter 22. As such, LCIO has provided support for its

conclusion on prices.

The FS Financial Analysis was done on a pre-tax basis and incorporated LCIO’s statement, outlined in
Chapter 22 of this Report, pertaining to the impact of taxes on the Project, as well as taxation amounts
that BBA incorporated into the after-tax financial analysis. The estimated impact of taxes on the Project

economics is based on applicable Canadian federal and provincial tax structures.

Any statements and opinions expressed in this document are given in good faith and in the belief that
such statements and opinions are not false or misleading at the effective date of this Report. BBA has the
responsibility for assuring that this Technical Report meets the guidelines and standards stipulated.
Certain sections of this Report however, were contributed by other parties. Table 3-1 outlines

responsibility for the various sections of the Report.
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Chapter
No.

Table 3-1: Technical Report Section List of Responsibilities

Chapter Title

Responsibility

Comments and Exceptions

1 Summary BBA iisoiimmgnzed the Chapters under its
2 Introduction BBA -
3 Reliance on Other Experts BBA -
4 Property Description and Location SGS IaCIO_prpwded |nformat|qn on property
escription and ownership.
5 Accessibility, Climate, Local Resources, SGS )
Infrastructure and Physiography
6 History SGS -
7 Geological Setting and Mineralization SGS -
8 Deposit Type SGS -
9 Exploration SGS -
10 Drilling SGS -
Sample Preparation, Assaying and
L Sech;ity P yne =R )
12 Data Verification SGS -
Mineral Processing and Metallurgical
= Testing ’ ’ B2 )
14 Mineral Resource Estimate SGS -
Pit slope design parameters provided by LVM.
15 Mineral Reserve Estimate BBA Hydrogeology provided by BluMetric
Environmental.
16 Mining Methods BBA -
17 Recovery Methods BBA -
18 Project Infrastructure BBA -
LCIO performed an internal iron ore market
19 Market Studies and Contracts LCIO review and provided commodity benchmark
price and penalty schedule.
. . o LCIO provided section on Communit
20 gg\é:;?g?ggg: rﬁal:]?tljslhzt;rglttlng and Stantec (F:Qc;eéftastigns. WSP provided Closure plgn and
21 Capital and Operating Costs BBA ;t::'tec provided cost estimate for site closure
22 Economic Analysis BBA -
23 Adjacent Properties SGS =
24 Other Relevant Data and Information BBA -
25 Interpretation and Conclusions BBA Contribution from all QPs
26 Recommendations BBA Contribution from all QPs
27 References BBA -
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The following Qualified Persons (QP) have contributed to the writing of this Report and have provided QP

certificates indicating the sections they have authored.

= Angelo Grandillo, P.Eng., BBA

= Carolyn Anstey-Moore, P.Geo., Stantec

= Claude Duplessis, P.Eng., SGS Geostat

= Patrice Live, P.Eng., BBA

= Pascal Garand, P,Eng., LVM

= Byron O’Connor, P.Eng., BluMetric Environmental

The individuals listed below have assisted the listed Qualified Persons and have contributed to this Study.

They are not considered as QPs for the purpose of this NI 43-101 Report.

Component Person Company
Hydrology and Water Management Sheldon Smith, P.Geo. Stantec
Rehabilitation and Closure Natalie Gagne, Eng. WSP
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4 PROPERTY DESCRIPTION AND LOCATION
4.1 Property Location

The Joyce Lake DSO Project mineral property is located 20 km northeast of Schefferville, Québec,
entirely in the province of Newfoundland and Labrador, near Attikamagen Lake. Figure 4-1 shows the
location of the mineral property. A more detailed description of the Project site, access and infrastructure
is provided in Chapter 18 of this Report.

The coordinates of the DSO Iron project mineral property are shown in Table 4-1.

Table 4-1: Coordinates of DSO Project

Feature Longitude (X) Latitude (Y)
DSO Iron Project Site 66° 31’ 26.783"W 54° 54’ 0.768"N

'!::‘“‘: *"‘"m““:«?{:;’“r"" m=r “{Q‘?‘:’E"ﬁ
Figure 4-1: Property Location Map from NFLD Natural Resources Management System, the Golden Star is

Joyce Lake DSO Deposit

4.2  Mineral Tenure in Newfoundland and Labrador Generally

In Canada, natural resources are a provincial jurisdiction. In the province of Newfoundland and Labrador,
the management of mineral resources and the granting of exploration and mining rights for mineral
substances and their use are regulated and administered by the Minister of Natural Resources.
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4.2.1 Mineral Claims

In Newfoundland and Labrador, a mineral claim grants the exclusive right to explore for all minerals.
Mineral claims are map staked online by accessing the staking section of the Mineral Rights
Administration System (MIRIAD) for the province, with the exception of restricted areas such as Ecological
and Wilderness reserves, National and Provincial Parks. In map staking, a claim is 500 metres square,
which is also one quarter of a UTM grid square — bounded by one corner of a UTM grid square. There are
no restrictions on the shape of an area being map staked and an application for a single Map Staked
Licence must be for a single 25 hectares or greater claim and not greater than 256 full-sized claims. All
the claims in the electronic application must be contiguous and cannot overlap existing claims or areas
that are exempt from staking by regulations. Assessment work must be filed annually with the
Newfoundland Department of Mines and Energy to keep the Newfoundland and Labrador claims in good
standing. The annual report of the assessment work performed is due no later than 60 days after the
anniversary of their issuance date. Eligible assessment work to a value of $200 per claim is required the
first year; $250 per claim in the second year; $300 per claim in the third year; $350 per claim in the fourth
year; $400 per claim in the fifth year; $600 per claim in each of the six through tenth years; $900 per claim
in each of the eleventh through fifteenth years; and $1,200 per year through each of the sixteenth through

twentieth years.

4.2.2 Mineral Exploration Licences

In Newfoundland and Labrador, a mineral exploration licence is issued for a term of five years. However, a
mineral exploration licence may be held for a maximum of twenty years provided the required annual
assessment work is completed and reported upon and the mineral exploration licence is renewed every
five years. In each year of the licence, the minimum annual assessment work must be completed on or
before the anniversary date. The assessment report must then be submitted within sixty days after the
anniversary date. Any excess assessment work completed in any one year is carried forward for a

maximum of nine years and it is automatically credited to the licence.

4.2.3 Extraction Rights

There are two types of extraction rights in Newfoundland and Labrador, i.e. a mining lease for mineral
substances and a lease to mine surface mineral substances. The second one is a prerequisite to
obtaining a mining lease. In Newfoundland and Labrador, a licence holder has a right to a mining lease for
the minimum area necessary to cover an identified mineral resource at any time during its currency,
provided the equivalent of the assessment work of the first three years has been completed and

acceptable reports submitted to the Minister of Natural Resources. In addition, the applicant for a mining
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lease must demonstrate to the satisfaction of the Minister of Natural Resources that a mineral resource
exists of significant size and quality under the area of application to be potentially economic. This must be
confirmed by a qualified person. A qualified person is an engineer or a geoscientist with at least five years
of experience in mineral exploration or mine development (or operation or mineral project assessment or a
combination of these) who has experience relevant to the project and is a member in good standing of a
professional association. An application for a mining lease made pursuant to a map staked licence is to be
accompanied by two original copies of the legal survey and a description and sketch of the area covered

by the application.

In order to develop a mineral resource, it is necessary for a licence holder to obtain title to the surface
rights to the area of the mining lease and areas for sitting the infrastructure required for the mineral
development.

4.3 Property Ownership

4.3.1 Mineral Licences

The Joyce Lake DSO Project is comprised of six mineral licences located in Newfoundland and Labrador.

The Project is comprised of six map-staked licences totalling approximately 17,049 ha on 682 claims. A

description of the LCIO exploration licence holdings for the DSO Project is shown in Table 4-2 below.

Table 4-2: LCIO Mineral Licences and Status

. . Issuance RENENEL Work Due
Licence Claims  Area (ha) NTS Areas Date Date Date
23116
020231M 256 6399.7 o 07-11-2005 | 07-11-2015 | 06-01-2016
23116
020238M 253 63247 o 07-11-2005 | 07-11-2015 | 06-01-2016
020517M 51 1274.9 23115 18-10-2012 | 18-10-2017 | 17-12-2015
020518M 4 100.0 gﬁg 18-10-2012 | 18-10-2017 | 17-12-2015
020753M 10 280 23116 11-01-2013 | 11-01-2018 | 11-03-2016
approx.
020232M 108 2700 23J15 20-03-2008 | 20-03-2018 | 19-05-2015
approx. 230/02

The first four licences are associated with the Joyce Lake area in reference to the Project area.

The Joyce Lake DSO Project is part of the Attikamagen Iron Project, which is wholly owned by LCIO

Century, subject to the royalties described below. The Attikamagen Iron Project includes one group of
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claims straddling the boundary between the Provinces of Québec and Newfoundland and Labrador. The
Attikamagen Iron Project includes 405 designated claims located in Québec (which include the Hayot
Lake taconite deposit) and 682 claims located in Labrador (which include the Joyce Lake DSO Project).

The Attikamagen Iron Project covers a total area of approximately 36,142 hectares.

LCIO is a joint venture company owned 60% by Century and 40% by WISCO International. The joint
venture is governed by a shareholders agreement dated December 19, 2011 (the Attikamagen
Shareholders Agreement) between Century, Century Holdings, WISCO International, WISCO
Attikamagen and LCIO. WISCO Attikamagen, as a wholly owned subsidiary of WISCO International, has
invested a total of $40M under the Attikamagen Shareholders Agreement in consideration of the
acquisition of its 40% in LCIO. Century’s 60% interest in LCIO is held through Century Holdings, a wholly
owned subsidiary of Century. The Attikmagen Shareholders Agreement sets out fundamental agreements
between Century and WISCO International as to the joint ownership, funding, management and operation
of LCIO and the Attikamagen Iron Project. A copy of the Attikamagen Shareholders Agreement is filed on

SEDAR under Century’s profile.

4.4 Underlying Agreements and Royalties
4.4.1 Champion Royalty

LCIO entered into a joint venture agreement (the Joint Venture Agreement) with Champion, as amended,
whereby LCIO acquired the right to earn up to a 60% interest in the Attikamagen Property by putting up to
$13M in exploration and development work expenditures on the property over a six year period. Under the
Joint Venture Agreement, LCIO initially earned a 51% interest by funding $7.5M in total exploration and
development expenditures on or before March 26, 2012 and then subsequently earned an additional 5%
interest by funding a further $2.5M in exploration and development expenditures on or before March 26,
2013. LCIO then earned the right to an additional 4% interest in the Attikamagen Property by funding an

additional $3.0M in exploration and development costs on or before March 26, 2014.

Upon acquiring a 51% interest in the property in accordance with the terms of the Joint Venture
Agreement, LCIO and Champion formed a joint venture for the purposes of conducting exploration on the
Attikamagen Property and, if warranted, engaging in development and mining on the property (the

Champion Joint Venture).

Prior to the transfer of the final 4% interest in the Attikamagen Property to LCIO, LCIO completed the
acquisition of Champion’s interest in the Attikamagen Property and the Champion Joint Venture. The

acquisition was completed pursuant to an agreement dated September 30, 2013 between Century
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Attikamagen Inc., a wholly owned subsidiary of Century, and Champion (the Acquisition Agreement).
Century designated LCIO as the purchaser under the Acquisition Agreement. Upon completion of the
acquisition, LCIO acquired Champion’s remaining interest in the Attikamagen Iron Project effective
November 29, 2013, at which time LCIO became the 100% owner of the Attikamagen Iron Project, subject
to the Attikamagen Royalty and a new royalty granted to Champion (the Champion Royalty) further to a
royalty agreement dated November 29, 2013 between LCIO and Champion (the Champion Royalty
Agreement) upon completion of the acquisition. Under the Champion Royalty Agreement, LCIO is
obligated to pay to Champion a royalty based on sales of minerals mined from the area of interest defined
in the Champion Royalty Agreement (the Champion Area of Interest). The Champion Royalty is equal to
1% of sales of minerals from the Champion Area of Interest until total payments on account of the
Champion Royalty comes to $2.5M, at which time the Champion Royalty will increase to 2% of sales.
Values attributable to sales are determined as the invoice price at the point of sale, less all transportation,
loading, stockpiling or other costs from the time the minerals leave the Champion Area of Interest to the
completion of the sale. The Champion Royalty also applies to sales of minerals from properties owned by
Century within the Champion Area of Interest at a rate of 2% of sales. The obligations of LCIO and
Century under the Champion Area of Interest are several and not joint. Under the Acquisition Agreement,
Champion was issued 2,000,000 common shares of Century, as well as warrants to purchase an
additional 1,000,000 common shares on completion of the acquisition, in addition to the grant of the
Champion Royalty. LCIO further agreed to assume all of the obligations of Champion under the
Attikamagen Royalty and, in turn, Champion assigned to LCIO its rights under the Attikamagen Royalty,
including its right to repurchase the Attikamagen Royalty. The Champion Joint Venture was terminated

concurrently with the completion of the acquisition effective November 29, 2013.
The mineral licences comprising the Joyce Lake DSO Project are subject to the Champion Royalty.

4.4.2 WISCO Shareholders Agreement

LCIO is a joint venture company owned 60% by Century Holdings and 40% by WISCO Attikamagen under
the Attikamagen Shareholders Agreement. The joint venture was formed on September 26, 2012. WISCO
Attikamagen, as a wholly owned subsidiary of WISCO International, has invested an aggregate of $40M
under the Attikamagen Shareholders’ Agreement in consideration for its 40% interest in LCIO. The
Attikamagen Shareholders’ Agreement sets out fundamental agreements between Century and WISCO
International as to the joint ownership, funding, management and operation of LCIO and the Attikamagen
Property. Representatives of WISCO International have been appointed to the board of directors and the
management team of LCIO. Management of LCIO will be carried out together with Century and WISCO

International in accordance with the Attikamagen Shareholders Agreement. The terms of the Attikamagen
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Shareholders Agreement are described in detail in the most recent Annual Information Form of Century,

which is also available on SEDAR under Century’s profile.

4.5 Environmental Considerations

The Project is at an advanced exploration stage. The project areas are uninhabited and are not accessed
by road. The area has received limited surface exploration work. The surface disturbances arising from

the historical exploration work and the limited work undertaken by LCIO are negligible.

4.6 Permitting

Following release from the federal and provincial EA processes, the Project will require a number of
approvals, permits and authorizations during all stages of the life of the Project. These requirements are in
accordance with various standards contained in federal and provincial legislation, regulations, and
guidelines. The proponent will also be required to comply with any other terms and conditions associated
with the EA release issued by the provincial and federal regulators. A preliminary list of permits,

approvals, and authorizations are listed in Chapter 20.

This being said, the social acceptability in the region and agreement with First Nations remain as a risk,
which is difficult to quantify and judge and must be stated. The author presumes good relations with First

Nations are on-going in a positive manner.

The size of the existing property has sufficient space to cover the mining operations.
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND
PHYSIOGRAPHY

5.1 Accessibility

The Joyce Lake DSO Project mineral property is located 20 kilometres northeast of the town of
Schefferville, Québec. The city of Schefferville is only accessible via the Tshiuetin railroad from Sept-iles.
The city of Schefferville is served by an airport with a daily flight to Sept-iles. LCIO currently has an
exploration camp to the south of the Iron Arm water body. There are no roads connecting the camp to the
Project mineral property so access is by helicopter or floatplane in the summer or by using skidoos during

winter.

5.2 Climate

Schefferville Airport Environment Canada’s local climate station provides comprehensive year round
monitoring with a record period that is sufficient for characterizing long-term climate conditions in the
project area. The station is located close to the project site. Therefore, the Environment Canada climate
station at the Schefferville Airport was used to characterize the climate conditions at the project site and

the average yearly data as summarized in Table 5-1.

Table 5-1: Average Year — Climatic Data

Temperature REUNE Snowfall Precipitation = Snow Depth

(°C) (mm) (cm) (mm) (cm)
January -24.1 0.2 57.4 53.2 62.0
February -22.6 0.2 42.6 38.7 70.0
March -16.0 1.6 56.6 53.3 71.0
April -7.3 8.4 54.8 61.4 69.0
May 1.2 27.7 22.9 52.1 18.0
June 8.5 65.4 8.0 73.7 0.0
July 12.4 106.8 0.5 107.2 0.0
August 11.2 82.8 1.7 84.5 0.0
September 5.4 85.3 12.7 98.4 0.0
October -1.7 24.4 57.2 80.5 7.0
November -9.8 4.5 70.7 69.4 26.0
December -20.6 0.9 554 50.7 49.0
Year -5.3 408.1 440.5 822.9 31.0

The Schefferville area is characterized by a sub-arctic continental climate with mild summers and very
cold winters. This area is in the boreal forest with low rolling hills rising from 600 to 700 metres above sea

level.
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Average wind speed and direction is presented in Table 5-2. The annual average wind speed is about

17 km/h and the most frequent wind direction, on an annual basis, is from the northwest.

Table 5-2: Schefferville Area — Average Wind Speed/Direction (1971 — 2000)

Jan Feb Mar‘Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Speed (km/h) 164 | 16.8 | 174 | 16.5 16 16.2 | 15.1 | 156 | 169 | 17.8 | 17.3 | 16 16.5

Most Frequent

. . NW [ NW | NW | NW | NW | NW | NW | NW | NW | NW | NW | NW NW
Direction

Maximum Hourly

speed (km/h) 85 97 83 77 66 97 65 61 80 89 84 80 80

Maximum Gust

134 | 148 | 148 | 130 | 101 | 126 | 103 | 117 | 137 | 137 | 142 | 153 131
Speed (km/h)

Direction of
Maximum Gust

Days With wind

> 52 km/h 0.7 14 1.9 11 0.9 04 | 0.6 0.4 0.8 11 18 | 21 13.9

Days With wind

> 63 km/h 0.7 | 05 04 | 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.3 | 0.6 3.3

Due to its high latitude location, the Schefferville area has short daylight periods in the winter and
extended daylight hours in summer. Mining operations are planned to take place year-round, whereas

processing activities are scheduled so as to avoid the cold winter months.

The following descriptions regarding the permafrost in the region are summarized from the baseline
studies “Joyce Lake Direct Shipping Iron Ore Project: Project Description and Provincial Registration for
Labec Century Iron Ore,” conducted in October 10, 2012. Local conditions including weather, elevation,
presence of water bodies, snow depth and density, as well as vegetation cover, influence the presence
and thickness of permafrost in the Schefferville area. While there have been observations of permafrost
120 m thick in the Schefferville region (Brown 1979), permafrost in this region is discontinuous and the
depth and thickness are variable. Thom (1969) suggests thick permafrost (up to 60 m) is likely in areas

where snow cover is less than 0.4 m during the winter months of January and February.

Permafrost conditions in northern Québec and Labrador are shown in Figure 5-1, from Brown (1979).
Nicholson’s (1978) research on permafrost distribution in the Schefferville area that indicated deep
permafrost underlies areas of exposed high elevation where vegetation cover consisted of tundra. The
depth of the permafrost ranged from 60 to 100 m, and entirely unfrozen areas occurred in the valleys and
within 30 m from permanently covered shoreline. Earlier research found that permafrost was not present
on less exposed and low-lying wood covered ground surfaces and was not expected to exist beneath

water bodies that are too deep to freeze solid during the winter (Nicholson and Lewis 1976).

BBA 5-2 April 2015




JOYCE LAKE DSO

Newfoundland and Labrador ‘
NI 43-101 Technical Report

HUDSON LABRADOR
BAY
SEA
- 5 f
POSTE-DE- LA- .'ﬂ
BALEINE
__,-"" HOPEDALE
FORT 0
- . ™ -
ny o ‘...f!' .L.r
BAY 10
i L -5‘ T
L
~ GULF OF
o ST LAWRENCE

100 [e] 100 200
PREDICTED OCCURRENCE OF CONTEMPORARY PERMAFROST L 'KI:_“ET:“ !
FORMED AND MAINTAINED UNDER PRESENT CLIMATIC REGIME

PERMAFROST ISLANDS IN PEATLANDS AND PREDICTED OCCURRENCE OF
RELIC PERMAFROST PATCHES FORMED UNDER PREVIOUS CLIMATIC REGIME

=—— = SOQUTHERN LIMIT OF PERMAFROST
— MEAN ANNUAL AIR ISOTHERM,®C

Figure 5-1: Permafrost Distribution in Northern Québec and Labrador (Source: Brown 1979)

5.3 Local Resources

It is assumed that the majority of the workforce would potentially come from the province of Newfoundland
and Labrador and employees will also be recruited from the Québec communities close to the project site.

A modern airport includes a 2,000 metre paved runway and navigational aids for passenger jet aircraft. Air
service is provided three times per week, to and from Wabush, Labrador, with less frequent service to

Montreal or Québec City, via Sept-lles. In summer, frequency increases to a flight every day.
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5.4 Infrastructure

The town of Schefferville has a Fire Department with mainly volunteer firemen, a fire station and
firefighting equipment. The “Sireté Du Québec” Police Force is present in the town of Schefferville and
the Matimekush - Lac John reserve. A clinic is present in Schefferville with limited medical care. A
municipal garage, small motor repair shops, a local hardware store, a mechanical shop, and a local

convenient store, two hotels, numerous outfitters accommodations are also present in Schefferville.

The Menihek power plant is located 35 km southeast of Schefferville. The hydro power plant was originally
built to support 10C iron ore mining and services in the Schefferville area. Today, the hydro power

supplies Schefferville communities and back-up diesel generators are also present as well.

5.5 The Railroad

Schefferville is accessible by train from Sept-lles. The Québec North Shore & Labrador Railway (QNS&L)
was established by IOC to haul iron ore a distance of 468 km from Schefferville area mines to Sept-iles,
starting in 1954. After shipping some 150 million tons of iron ore from the area, the mining operation was
closed in 1982, and, QNS&L maintained a passenger and freight service between Sept-iles, Labrador City
and Schefferville until 2005. In 2005, I0OC sold the 208 km section of the railway between Emeril Yard at
Ross Bay Junction and Schefferville to Tshiuetin Rail Transportation Inc. (TRT), a company owned by
three Québec First Nations. The mandate of TRT is to maintain the passenger and light freight traffic
between Sept-lles and Schefferville. Train departures from Sept-iles and Schefferville occur three times a

week.
Five railway companies operate in the region (as of 2014);

= TRT transporting passengers and light freight between Schefferville and Ross Bay Junction;

= QNS&L hauling iron concentrates and pellets from Labrador City/Wabush area via Ross Bay Junction
to Sept-iles (suspended);

= Bloom Lake Railway hauling ore from the CML mine to Wabush (suspended);

= Arnaud Railways hauling iron ore and concentrates for Wabush Mines (Wabush) and Consolidated
Thompson Limited (CLM) between Arnaud Junction and Pointe Noire (suspended);

= Cartier Railway Company hauling iron concentrates from Fermont area to Port-Cartier for Québec

Cartier Mining Company.

The Cartier railway is not connected to TRT, QNS&L, Bloom Lake or Arnaud railways.
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5.6 Physiography

The topography of the Schefferville mining district is bedrock controlled with the average elevation of the
properties varying between 500 m and 700 m above sea level. The terrain is generally gently rolling to flat,
sloping north-westerly with a total relief of approximately 50 to 100 m. In the main mining district, the
topography consists of a series of NW-SE trending ridges while the Astray Lake and Sawyer Lake areas
are within the Labrador Lake Plateau. Topographic highs in the area are normally formed by more
resistant quartzites, cherts and silicified horizons of the iron formation itself. Lows are commonly underlain

by softer siltstones and shales.

Generally, the area slopes gently west to northeast away from the land representing the Québec —
Labrador border and towards the Howells River valley parallel to the dip of the deposits. The finger-
shaped area of Labrador that encloses the Howells River, drains southwards into the Hamilton River
watershed and from there into the Atlantic Ocean. Streams to the east and west flow into the Kaniapiskau

watershed that flows north into Ungava Bay.

The mining district is within a “zone of erosion” such that the last period of glaciation has eroded away any
pre-existing soil/loverburden cover. Furthermore, the zone of deposition of these sediments is well away
from the area of interest. Glaciation ended in the area as little as 10,000 years ago and there is very little
subsequent soil development. Vegetation commonly grows directly on glacial sediments and the

landscape consists of bedrock, a thin veneer of till, as well as lakes and bogs.

The thin veneer of till in the area is composed of both glacial and glacial fluvial sediments. Tills deposited
during the early phases of glaciations were strongly affected by later sub glacial melt waters during glacial
retreat. Commonly, the composition of till is sandy gravel with lesser silty clay, mostly preserved in
topographic lows. Glacial melt water channels are preserved in the sides of ridges both north and south of
Schefferville. Glacial ice flow in the area has been recorded as an early major NW to SE flow and a later
less pronounced SW to NE flow. The early phase was along strike with the major geological features, and
the final episode was against the topography. The later NE flow becomes more pronounced towards the

southern end of the district near Astray Lake or Dyke Lake.
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5.7 First Nations Social Context
5.7.1 The Naskapi Nation

The Naskapi Nation of Kawawachikamach is located 16 km northeast of the Town of Schefferville on the
Québec-Labrador border and has a population of approximately 718 registered members. The village
itself is situated on approximately 41 km? of Category IA-N land and covers an area of approximately

16 ha. There is ample room for expansion, whether for residential, commercial, or industrial purposes.

The vast majority of the residents of Kawawachikamach are Naskapi. Naskapi is the principal language,
and it is spoken by all Naskapi and written by many. English is the second language, although many
people also speak French. The Naskapi still preserve many aspects of their traditional way of life and
culture. Like many northern communities, the Naskapi rely on subsistence hunting, fishing, and trapping
for a large part of their food supply, and for many raw materials. Harvesting is at the heart of Naskapi

spirituality.

5.7.2 The Innu Nations

There are two Innu reserves on the outskirts of Schefferville: Matimekush and Lac John. Both are located
in the North Shore Administrative Region, in the Regional County Municipality of Caniapiscau. The
Matimekush Reserve is adjacent to Lac Pearce, while the Lac John Reserve is some 4 km east of
Schefferville. The Lac John and the Matimekush reserves were established in 1960 and 1968
respectively, following the transfer by the Government of Québec to the Government of Canada of the
land onto which they were relocated. After the closing of the Schefferville mines in 1982, and with the
departure of most of the non-Native residents; the Governor in Council expanded the area of the
Matimekush Reserve in May 1998 from 14.8 to 70.9 hectares. The Lac John Reserve covers

23.3 hectares.

The Innu of Schefferville designate themselves by the name “Naplekinnuat”, that is the “Innu of Knob
Lake”. The expression “Schefferville Innuat” is also used. The Elders still identify themselves as “Mishta
Shipu Innuat” or "Innu of the Great River”, i.e., the Moisie River. The Mishta Shipu Innuat is a sub-group of
the Uashau-innuat of Sept-iles.

The Nation Innu Matimekush - Lac John had 838 members in January 2009, 718 of whom lived on the two
local reserves. Based on the 2006 Census, approximately 40% of the population was under 20 years of

age.
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6 HISTORY

This history from 1937 — 2007 is a summary from MRB & Associates geological consultants NI-43-101
technical report, the Attikamagen iron property, western Labrador, Newfoundland and Labrador by John
Langton, M. Sc., P. Geo. Doug Clark, P. Geo. April 8, 2009 (amended September 24, 2009)

Labrador Mining and Exploration (LM&E) discovered iron formation in 1937 and explored the area
between Petitsikapau and Iron Arm from 1937 to 1939. Work by B.C. Freeman and another project by J.A.
Retty consisted of 1:4,800 scale surfaces mapping and sampling. A limited control grid was established to
provide a systematic framework for subsequent chip sampling across the iron-rich rocks. This sampling
included the metallic iron formation (unleached iron formation beds), as well as the lean chert and

chert/jasper horizons.

LM&E returned to the Property in 1942-1943. Dr. A.E. Moss compiled data from other workers and
produced detailed maps at 1:4,800 scale. He reported that several prospecting teams (have) examined
much of the area and many specimens were collected. During this time, two bulk samples were obtained
and submitted to the American Cynamid Co. to determine the amenability of the ore to beneficiation. The
results were that the intimate association of the silica and iron prevented any of the siliceous ores of the
area from being amenable to the large scale methods of beneficiation which were being employed at that
time in the Lake Superior region. Retty (1945) noted, however, that tremendous tonnages of these
siliceous ores are available in the area and may become of commercial value with the improvement of
beneficiation methods. Analysis of Sample “A” gave 45.9% Fe and 20.2% SiO,. Sample “B” contained
41.1% Fe and 34% SiO.. In reference to metallurgical testwork, very few details on testing procedure used
are available. It is significant to note that metallurgical testwork at that time typically involved the grinding
of samples to 100 mesh - 200 mesh. Today, prospective iron samples are ground as fine as 325 mesh to

achieve acceptable liberation of gangue minerals.

In 1951, a geological mapping project was conducted west of Attikamagen Iron by L.C.N. Burgess working
for IOC. This program focused on the area between Attikamagen and Schefferville. The iron formation on
the finger of land between Iron Arm and Petitsikapau Lake was also examined. In 1952, a regional survey
by T.N. Walthier of IOC examined 100 km of iron formation in the areas around Iron Arm, Dyke Lake and
Snelgrove Lake (54°35'N, 64°50'W). He reported a small number of analytical results from hand samples

and chip samples.
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In 1953, 10C evaluated the area north of Attikamagen Lake. R. S. Girardin led a five-man field party.
LM&E examined the Attikamagen area in 1961, as reported by R.A. Crouse. Work consisted of 31
magnetometer lines totalling 24 km over mainly drift-covered areas to delineate the iron formation.

Seventy grab samples and one bulk sample were collected and analyzed.

In 1978, J.B. Stubbins did geological reconnaissance mapping and sampling for LM&E in the Lac Sans
Chef and Joyce Lake areas. Locations and analytical results of 15 iron formation samples were reported.
Forty-eight lake sediment samples were collected near the shores of Iron Arm by J.M. Grant in the same

year. The locations and analytical results of 16 samples were reported.

In 1979, LM&E drilled one diamond drillhole at the northern end of the deposit. This 6 m hole was logged
by J.M. Grant as cherty metallic iron formation and had an estimated iron content of 25% to 30%. A
regional airborne geophysical survey was conducted over parts of the Labrador Trough by Scintrex Ltd.
for LM&E in 1980. Instruments used included a GAD-6 scintillometer, a HEM-802 electromagnetic
instrument and a MAP-4 proton precision magnetometer (Grant, 1980). The results of the survey indicated
seven high U/Th ratios, mostly over the slates. The magnetic intensity ranged from a background of
57,000 gammas to as high as 65,000 gammas over the iron formation. Many conductive horizons were
recorded over the Menihek, Attikamagen (Le Fer formation) and Dolly Slate formation. This was thought to

represent an increase in magnetite content.

Also, in 1980 LM&E contracted Scintrex to fly an airborne geophysical survey consisting of 328 line
kilometres over the Attikamagen Iron area. The airborne survey was focused on possible base metal
mineralization, not iron ore. Work continued in the area in 1981 with an induced polarization (IP) survey
conducted by Phoenix Geophysics Ltd. The intent of this work was to follow up on previously outlined
resistivity and IP anomalies. Limited ground spectrometer surveys indicated and identified a low-level
uranium anomaly on the Property. No boulders or outcrops were found that would have accounted for

these readings.

In 1982, IOC ceased its exploration activity and closed its mining operations in the Schefferville area.
Since 2003, New Millennium Iron Corp. (TSXV:NML, TSX:NML) has been exploring the LabMag and
KéMag Taconite Deposits west and north of Schefferville, Québec. These deposits host lithologically
similar Sokoman formation iron-rich rocks. New Millennium is considering constructing the world’s largest

pelletizing plant and transporting concentrate via a slurry pipeline.
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In 2007, Champion Iron Mines Limited conducted an airborne magnetic, gamma-ray and VLF-EM (very
low frequency - electromagnetic) geophysical survey on the Property, as well as a preliminary surface
mapping and a reconnaissance sampling program to provide ground reference samples for correlation

with the geophysical data. In May 2008, the property was optioned to LCIO.

In early 2010, the ground gravity survey provided crucial information leading to the drilling programs of
2010 and 2011. Gravity profiles were carried out on Joyce Lake Area. Strong gravity highs were
systematically associated with low magnetic anomalies indicative of potential DSO targets. They were
identified in each of the investigated areas. At Joyce, the high gravity mostly matched well with low mag,

while at south, high gravity correlating to a magnetic high may indicate magnetic iron formation.
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7 GEOLOGICAL SETTING AND MINERALIZATION
7.1 Regional Geology

The Iron Arm - Attikamagen Lake area is located northeast of Schefferville, Québec, and is part of the
much larger area that includes the Schefferville Mining District. The area is underlain chiefly by rocks that
form the western, miogeosynclinal part of the Labrador Trough (Figure 7-1) in the Churchill Province of the

Canadian Shield. These rocks are mainly sedimentary strata of early Proterozoic (Aphebian) age.

To the west (Howells River area), these sediments lie in unconformity on the Archean gneisses of the
basement complex and to the east they pass into the eugeosynclinal facies of the Labrador Trough. The
sedimentary sequence is referred to as the Knob Lake Group (Kaniapiskau Supergroup) and in the central

Labrador Trough it consists of the following members (ascending order):

= Seward Subgroup (of Wardle, 1982) consisting of the Discovery Lake, Snelgrove Lake and Sawyer
Lake formations;

= Attikamagen Subgroup (of Wardle, 1982) consisting of the Le Fer, Denault, Dolly and Fleming
formations; and

= Ferriman Subgroup (of Wardle, 1982) consisting of the Wishart, Sokoman, Nimish (a local name/time

equivalent unit to the Sokoman cherty iron formation), and Menihek formations.

The Kaniapiskau Supergroup has been intruded by numerous diabase dykes known as the Montagnais
Intrusive Suite. These dykes, along with the Nimish volcanics (greenstones), are the only rock types

representing igneous activity in the western part of the central Labrador Trough.
Harrison et al. (1972) divided the area structurally into three zones:

= awestern marginal zone (Howells River area),
= azone of close spaced folds and thrust faults (Schefferville Mining District),

= an eastern zone of more widely spaced folds and faults.
The Iron Arm - Attikamagen Lake area is within the Eastern Zone and lies on the eastern limb of the

Petitsikapau Synclinorium, a major structural feature in the central part of this zone.

The Eastern Zone, as defined by Harrison et al. (1972), lies to the northeast of the Knob Lake thrust fault

and extends to the Iron Arm - Attikamagen Lake area.
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According to Harrison et al. (1972), it is believed to be underlain by strata of the Attikamagen (i.e., Le Fer
formation of Wardle, 1982), Denault, Dolly, Wishart, Ruth, Sokoman and Menihek formations.

Apart from the Knob Lake fault, only one other major thrust fault was defined by Harrison et al. (1972) in
this area. This fault lies about 3.2 km (2 mi.) east of the Knob Lake fault and brings strata of the Denault
against the Sokoman formation. The fault has a stratigraphic shift of several thousand metres. A number
of straight lineaments in the broad belt underlain by Menihek slatey rocks northeast of this fault have been

interpreted as thrust faults. The displacement on these faults is unknown.
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Figure 7-1: Geology of Schefferville area from Newfoundland Labrador Natural Resources
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The red ellipse in the figure above shows the Joyce Lake DSO project area.

Open to tightly closed folds, with axial planes dipping about 80 degrees to the northeast, are believed to

be the characteristic fold patterns of the competent units of the zone (Harrison et al., 1972).

The Menihek slates are intersected by a pronounced axial cleavage plane dipping 80 degrees to the
northeast. The Menihek strata may be much more complexly deformed than the underlying, stronger

layers (Harrison et al., 1972).

Harrison et al. (1972) stated that the rather abrupt change in the style of deformation east of the Knob
Lake fault is attributed to stratigraphic factors. Probably the development of an intricate pattern of faults
and folds in the Eastern Zone was inhibited by the greater thickness of strata. This increased thickness is

due to the appearance of the Dolly formation and to an increase in the thickness of the Denault formation.

Burgess, summarized the local structure in the Attikamagen area as being simple, consisting of gently
plunging linear folds striking to the northwest. More complex structures occur west of Lac Sans Chef and
in the vicinity of Joyce Lake. In both cases, faulting accompanies the folding and in the area west of Lac

Sans Chef numerous folds die out in a matter of thousands of metres.

According to Burgess (1951), around Joyce Lake, the structural picture is a confused one. The syncline is
not a simple one for it seems quite certain that there are second magnitude folds that account for the
distribution of the lenses of Wishart and Attikamagen (Dolly formation of Harrison et al., 1972). On the

east limb of the syncline there is an iron formation faulted up between the Wishart and Dolly formations.

7.1.1 Geology of Schefferville Area

The sedimentary sequence of the Knob Lake Group consists of two sedimentary cycles (Figure 7-3).

= Cycle 1 (the Attikamagen Subgroup of Wardle. 1982) is a marine shelf succession comprising the Le
Fer, Denault, Dolly, and Fleming formations.

= Cycle 2 (the Ferriman Subgroup of Wardle, 1982) represents deposition in a deeper water slope-rise
environment. It begins with a transgressive quartz arenite, Wishart formation, followed by shale and

iron-formation of the Sokoman formation and conformably overlain by the Menihek formation.
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Figure 7-2: Lithotectonic Subdivisions of the Central Labrador Trough (From Williams et al. 2000).
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Figure 7-3: Generalized Stratigraphy of the Knob Lake Group (From Williams and Schmidt, 2004 with

Numbers Representing Ages of Rock Units in Million Years).

Attikamagen Subgroup - is exposed in folded and faulted segments of the stratigraphic succession
where it varies in thickness from 30 metres near the western margin of the Labrador Trough. The lower
part of the formation has not been observed. It consists of argillaceous material that is thinly bedded
(2-3 mm), fine grained (0.02 to 0.05 mm), grayish green, dark grey to black, or reddish grey. Calcareous
or arenaceous lenses as much as 30 cm in thickness occur locally inter-bedded with the argillite and slate,
and lenses of chert are common. The formation grades upwards into Denault dolomite, or into Wishart
quartzite in areas where dolomite is absent. Beds are intricately drag-folded, and cleavage is well

developed parallel with axial planes, perpendicular to axial lines of folds and parallel with bedding planes.

Denault Formation — is inter-bedded with the slates of the Attikamagen formation at its base and grades
upwards into the chert breccia or quartzite of the Fleming formation. The Denault formation consists
primarily of dolomite, which weathers buff-grey to brown. Most of it occurs in fairly massive beds varying in
thickness from a few centimetres to about one metre, some of which are composed of aggregates of

dolomite fragments.

Fleming Formation — it has a maximum thickness of about 100 metres and consists of rectangular
fragments of chert and quartz within a matrix of fine chert. In the lower part of the formation, the matrix is

dominantly dolomite grading upwards into chert and siliceous material.
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Wishart Formation — Quartzite and arkose of the Wishart formation form one of the most persistent units

in the Kaniapiskau Supergroup. Thick beds of massive quartzite are composed of well-rounded fragments
of glassy quartz and 10-30% rounded fragments of pink and grey feldspar, well cemented by quartz and
minor amounts of hematite and other iron oxides. Fresh surfaces of the rock are medium grey to pink or
red. The thicknesses of the beds vary from a few centimetres to about one metre, but exposures of

massive quartzite with no apparent bedding occur most frequently.

Ferriman Subgroup:

Ruth Formation — Overlying the Wishart formation is a black, grey-green or maroon ferruginous slate,
31to 36 metres thick. This thinly banded, fissile material contains lenses of black chert and various
amounts of iron oxides. It is composed of angular fragments of quartz with K-feldspar sparsely distributed
through a very fine mass of chlorite, white mica, iron oxides and abundant finely disseminated carbon and

opaque material. Much of the slate contains more than 20% iron.

Sokoman Formation — The Sokoman formation is the main iron formation host throughout the Labrador
Trough. Its thickness varies between 120 and 240 metres. The basal facies of the Sokoman formation at
Joyce Lake are composed of alternating micro- to macro-bands of hematite, magnetite, siderite (ankerite)
with red, white and green cherts. This assemblage was affected by alteration and oxidation processes
through which carbonate and silica were leached out while magnetite oxidized to martite. Based on field
observations and logging data gathered from RC-chips at Joyce Lake, three members of units can be
identified; UIF, MIF, LIF.

The Upper Iron Formation (UIF), 10-20 m average thickness, consists of mesobands of cherts and iron

oxides that can be divided into two sub-members, UMH and RC.

= Upper Massive Hematite (UMH) consists of Hematite, Magnetite, Jasper and white, grey and red

cherts. This sub-member has more Hematite, Magnetite and significantly less jasper (occurs as
uncommon globules and laths) than the RC and is considered to be an enriched variety of the RC. It is
moderately massive with the dominant mineral being medium grained hematite and with minor
magnetite, also with occasional pockets of specularite and abundant goethite. It weathers easily in the
field, leaving minimal to no outcrop.

= Red Chert (RC) has much more red chert, so Fe% is reduced when compared to the UMH. It is

usually mesobanded hematite and red chert with a weak planar fabric, some jasper (15-20%) and
coarse oolites of hematite with ringed jasper - fine oolites. No discernible bedding or cleavage. There

is also no green chert in RC compared with LIF, which can be clearly separated into these two units.
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The Middle Iron Formation (MIF) (10-60 m), which is highlighted on the Joyce Lake map as LMH, is
similar to the UMH. This member contains significantly more Hematite and Magnetite than UIF and LIF.
MIF contains Hematite, Magnetite, white chert and carbonate. It is also moderately massive with
interlaying bands of white chert to carbonate and massive hematite and specularite. It is weakly magnetic
with occasional pods of specularite and tension gashes of specularite and/or magnetite. It displays a
leached texture typical of DSO, with large (>5 m) zones of massive hematite and specularite with minor or
no white chert bands. Red chert is present only in very small amounts. It comprises sub-units known as
Upper Red Chert (URC), Pink Grey Chert (PGC) and Lower Red Chert (LRC).

= In the field, the URC consists of light to dark red coarse-grained three to fifteen centimetre thick non-
magnetic cherty layers interbedded with light to dark grey or bluish hematite-magnetite medium- to
coarse-grained weakly- to non-magnetic iron formation layers (Figure 7-4). This unit usually forms
topographic highs.

= The PGC comprises ten to thirty centimetre thick layers of thinly laminated, light to dark grey, fine-to
medium-grained moderately to strongly magnetic iron formation with light grey to brown, medium-
grained, 0.5 to 5.0 centimetres thick, weakly to non-magnetic cherty layers (Figure 7-5). PGC is
recessive in both Hayot and Hayot East Areas and outcrops in topographic lows, while at Sans Chef
North it occupies kilometric outcrops of anticline structure. Both the PGC and URC are the most

consistently magnetic illustrating the higher concentration of magnetite from field observations.

The URC is locally magnetic at the base, but it is commonly non-magnetic. In general, the URC is coarser
grained with corresponding coarser beds when compared to the PGC that is composed of finer grain sized

beds and corresponding thinner beds suggesting a deeper depositional environment.

The Lower Iron Formation (LIF), which is the lowest member in the Sokoman formation stratigraphy
column, contains much more chert and low hematite. Based on field observation it has micro to medium

banding of chert and iron oxides. The LIF consists of two sub-members; LRC and Ruth shale.

= The Lower Red Chert (LRC/LRGC-LIF) consists of green and red chert, magnetite (5 to
20 centimetres thick), carbonate and hematite. Green chert and higher magnetite is a key factor for
this sub-member.

= The Ruth Shale (RS) sub-member, previously considered as a separate formation, contains black
shale with traces of pyrite and also magnetite, hematite or quartz at the top. Few thin hematite layers
are rarely observed at the top of this sub-member. Please note this sub-member was highlighted on

the Joyce Lake geologic map and all cross sections by its historical name, “Ruth formation”.
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This rock shows very continuous horizon of thinly banded hematite-jasper rich layers with carbonate
blobs, some of them being fresh and others totally altered. The matrix is the same color on fresh and
altered surfaces and some horizons have introduced magnetite. In the LRC, magnetite occurs in 5 to
20 cm thick strongly magnetic laminated magnetite beds intercalated with weakly magnetic red magnetite-

bearing chert over thicknesses of approximately 15 m.

Menihek Formation — A thin-banded, fissile, grey to black argillaceous slate conformably overlies the
Sokoman formation in the Joyce Lake area. The total thickness is not known, as the slate is found in

faulted blocks in the main ore zone and forms the large hills to the south of Joyce Lake area.

The Menihek slate is mostly dark grey or jet black. It has a dull sooty appearance but weathers light grey
or becomes buff coloured where leached. Bedding is less distinct than in the slates of other slate

formations but thin laminations or beds are visible in thin sections.

Figure 7-4: URC Outcrop at Joyce Lake Project

7.1.2 Joyce Lake Geological Structure

Field mapping done by LCIO geologists indicates that the fold structure at Joyce Lake is trending NW-SE.
There are zones of minimal strain and the units appear undeformed. These low strain zones are of
particular interest because they would represent unshortened and therefore thicker iron beds outside of
the fold nose. It was observed in the field, especially from the massive hematite units on one limb of the

fold structure, that there were specularite and hematite veinlets and tension gashes (1 mm-3 mm) oriented
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obliquely to the strike of the perceived bedding. These brittle features likely helped to accommodate the

volume change during shortening and thus the shortening to be oriented along a strike of NE-SW.

. b s
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Figure 7-5: PGC Outcrop at Joyce Lake Project
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Figure 7-6: Stereo-Net of Field Mapping at Joyce Lake
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Figure 7-6 shows a plot of the poles of perceived bedding planes (black dots) measured in the field at

Joyce Lake. The red circle represents an obvious gap in the dataset, which likely represents the lack of
reliable structural measurements in the nose of the fold. The blue stars are two inferred fold axes with
accompanying great circles. The geologist noticed that there is an obvious gap in the number of
measurements concerning the fold structure (Figure 7-6), however this is likely accounted for by the lack
of outcrop in the nose of the fold and hence it is assumed that those missing orientations would belong to
that set of strikes and dips. It was deduced that the fold was trending at approximately 135° with a dip of

approximately 42°.

The Ruth shale provides an impermeable layer at depth to cap the down flow of meteoric water and
therefore encouraging the leaching of silica and the deposition of enriched hematite as DSO. This is
expected to be greatest where there is the greatest brittle deformation and would carry the greater
tonnage where the massive hematite units are thicker. These conditions are satisfied within the nose of
the fold structure and within the minimal strain zones identified in the field. The fold structure plunges to
the Southeast and one would expect the hematite beds to thicken. Eventually, the strata should be
capped by the impermeable Menihek Shale unit. Thus, by moving away from the zone of brittle
deformation where being capped by an impermeable layer retards the percolation of meteoric water, it
therefore reduces the potential of enrichment and DSO formation along this trend.

The mineralization is an iron enrichment as shown in the picture below with the red and yellow and the
blue being the higher grade and higher quality material that was not present in the exposed core boxes
during the site visit of the author. Figure 7-8 presents the Joyce Lake Geology by Burgess (1951)
recompiled by LCIO technical team with gravity survey lines.

The mineralization is an iron enrichment, as shown in the Figure 7-7.
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8 DEPOSIT TYPE

The Labrador Trough contains four main types of iron deposits:

= Soft iron ores formed by supergene leaching and enrichment of the weakly metamorphosed cherty
iron formation; they are composed mainly of friable fine-grained secondary iron oxides (hematite,
goethite, limonite).

= Taconites, fine-grained weakly metamorphosed iron formations with above average magnetite
content, which are also commonly called magnetite iron formation.

= More intensely metamorphosed, coarser-grained iron formations, termed meta-taconites; that contain
specular hematite and subordinate amounts of magnetite as the dominant iron minerals.

= Occurrences of hard high-grade hematite ore occur southeast of Schefferville at Sawyer Lake and

Astray Lake.

The Sokoman iron formation was formed as chemical sediment under varied conditions of oxidation-
reduction potential (Eh) and hydrogen ion concentrations (pH) in varied depths of seawater. The resulting
irregularly bedded, jasper-bearing, granular, oolitic and locally conglomeratic sediments are typical of the
predominant oxide facies of the Superior-type iron formations, and the Labrador Trough is the largest

example of this type.

The facies changes consist commonly of carbonate, silicate and oxide facies. Typical sulphide facies are
poorly developed. The mineralogy of the rocks is related to the change in facies during deposition, which
reflects changes from shallow- to deep-water environments of sedimentation. In general, the oxide facies
are irregularly bedded, and locally conglomeratic, having formed in oxidizing shallow-water conditions.
Most carbonate facies show deep-water features, except for the presence of minor amounts of granules.
The silicate facies are present in between the oxide and carbonate facies, with some textural features

indicating deep-water formation.

The carbonate, silicate and oxide facies contain typical primary minerals ranging from siderite,
minnesotaite, and magnetite-hematite respectively. The most common mineral in the Sokoman formation
is chert, which is closely associated with all facies. Carbonate and silicate lithofacies are present in

varying amounts in the oxide members.
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The sediments of the Labrador Trough were initially deposited in a stable basin that was subsequently
modified by penecontemporaneous tectonic and volcanic activity. Deposition of the iron formation
indicates intraformational erosion, redistribution of sediments, and local contamination by volcanic and

related clastic material derived from the volcanic centers in the Dyke-Astray area.

The Joyce Lake DSO is an enrichment zone along the nose of the main fold of the Joyce Lake syncline.

This enrichment extends laterally within the iron formation forming a vase (bowl) shape with significant

thickness in the hinge of the syncline.
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9 EXPLORATION
9.1 History

Iron ore enrichment was discovered along the northeast side of Joyce Lake by Labrador Mining and
Exploration Co. Ltd. (LM&E) in 1943. The enrichment (known as the Timmins Bay deposit) was examined
by J.A. Retty at that time and found to have a length of 152 m (500 ft.) and a width of 12 m (40 ft.) at its
widest point (Retty et al., 1944).

Two samples collected by Retty in 1943 from the northeast side of Joyce Lake gave the following results
(Retty et al., 1944):

= No. R-1 (Grab); 1.2 m (4 ft.) Width; 69.0% Fe, 1.34% Insol. 0.16% Mn, 0.01% P, 0.09% S
= No. R-2 (Grab); 6.7 m (22 ft.) Width; 69.1% Fe, 0.86% Insol. 0.39% Mn, 0.01% P, 0.07% S

In 1944, the ore was traced along an additional 152 m (500 ft.) bringing the total length of the deposit to
305 m (1000 ft.). No surface work had been done at the deposit up to that time (Retty and Moss, 1945).
According to Stubbins (1978), the area around Joyce Lake had been mapped on a scale of 1" = 200' in

1949. No other information regarding this work is available at present.

In 1951, a geological mapping project was conducted west of Lake Attikamagen by L.C.N. Burgess of

IOC. The area mapped covered about 259 km? (100 sqg. mi.). Mapping was done on a scale of 1" = 1000'.

In summarizing the economics of the area, Burgess stated that it almost certainly contains small ore
bodies near some of the ore outcrops on Lac Sans Chef and Joyce Lake, but these were not considered
to be large enough to meet the million ton minimum. He added that there are large areas of unexposed

iron formation throughout the region that have room for larger tonnages of ore.

Work was done by Harrison et al. of the Geological Survey of Canada (GSC) in the 1950s and has
provided much of the material for a detailed account of the stratigraphy and structure of a strip 3.2-4.8 km
(2-3 mi.) wide and 45 km (28 mi.) long across the southwest margin of the Labrador Trough (Harrison et
al., 1972). This study included part of the Iron Arm - Attikamagen Lake area, which was mapped by
Burgess during his 1951 project.
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In 1978, a geological reconnaissance traverse and collection of samples was carried out in the Joyce
Lake area (Block No. 11) by LM&E. Nine samples were collected and assayed, all of which were channel
chip rock samples taken from surface outcrops of 'middle massive iron formation' outcropping in a syncline
adjacent to Joyce Lake. All nine samples were submitted for Davis Tube testing to determine their
amenability to magnetic concentration (Stubbins, 1978). Stubbins (1978) commented that of the three
outcrop areas sampled around Joyce Lake, one sample in each should be iron ore and/or lean ore.
However, when tested by Davis Tube, only one sample (No. 29623) had results of interest and even that

had relatively low weight recovery at 27%.

More recent aeromagnetic exploration has been carried out by Nova Scotia Ltd in 2007. The same year
Champion conducted an airborne magnetic, gamma-ray and VLF-EM (very low frequency -
electromagnetic) geophysical survey on the Property, as well as a preliminary surface-mapping and a
reconnaissance sampling program to provide ground reference samples for correlation with the

geophysical data.

A comprehensive program of exploration work was completed on the Property during the 2008 field
season. At the beginning of the season two experts in iron formations, P. K. Pufahl, Ph. D., and E. E.
Hiatt, Ph. D., were brought to the Property to familiarize the exploration team with the local geology,
especially the Sokoman formation. The group targeted Lac Sans Chef and Jennie Lake where Pufahl and
Hiatt offered guidance on the history, formation, geochemistry, deposition and stratigraphy of the
Sokoman formation; providing a framework for the summer's geological mapping program. Pufahl and
Hiatt (2008) confirmed the potential for the magnetite rich PGC units and commented on the potential for
magnetite rich iron formation and for DSO on the Property. Detailed mapping (1:2,500 scale) ensued
using the Pufahl and Hiatt criteria of the Sokoman formation along flagged grid-lines oriented northeast-
southwest and spaced 150 m to 300 m apart. Seven lines comprising a total of 11 km were mapped on
the Joyce Lake grid. Compiled geological data, plotted in the field on 17 x 11 topographic map sheets,
were sent to MRB & Associates GIS services in Val-d’'Or where they were digitized and assembled into
individual geological maps for each grid area. These were then superimposed with the airborne magnetic

data, for interpretation of geology in areas covered by water or overburden.
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9.2 Recent

A ground gravity survey was undertaken in 2010 for LCIO. The survey was carried out by Geosig Inc.,
from Québec City, Québec. The gravity method was chosen in order to discriminate between hematite

and magnetite mineralization based on their density contrast.

Gravity profiles were carried out on Joyce Lake Area (Claim 013445M), selected on the basis of
interpretation of previous work by Champion and compilation. The selected targets are most often located
in fold hinges either where the limbs are characterized by magnetic highs, indicative of magnetite rich
mineralization or where the hinge is characterized by magnetic lows, frequently indicative of hematite or
iron hydroxide rich mineralization. Results from Figure 9-1 show a magnetic high (magnetite) area
surrounding a magnetic low (hematite) area. The results delineated magnetic low anomalies located in

Joyce Lake, suggesting DSO on this property.

In the fall of 2010, LCIO started drilling boreholes in the area and found three potential DSO targets. All
targets were selected based on geological and geophysical data. The taconite at Hayot Lake area is a

shallow dipping magnetite-rich iron formation with an expected minimum thickness of 60 to 100 metres.

The Joyce Lake DSO deposit was confirmed by LCIO through ground gravity survey, surface geological
mapping and sampling. A systematic reverse circulation drilling program was conducted at Joyce Lake in
2011-2012 that included 116 drillholes totalling 12,601.1 m and covering an area of 1,100 m along strike
and 600 m in width. Drillhole spacing of 50 x 50 m was used at the central part of the deposit. The 2012-
2013 drilling campaign delineated a high grade zone, tested the extension of the deposit along strike and
depth, and provided a detailed information base for the resource estimate. The mineralization remains

open to the south.
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Figure 9-1: Geophysical Interpretation, Joyce Lake Area (From SRK Consulting, not to scale)
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In 2013, field mapping was undertaken during the months of May to October in order to find surface
exposures of high grade ore for the dual purpose of extending the resources and to better understand the
local geology. A total of 253 GPS stations were recorded as outcrops around Joyce Lake and Pterodactyl
Lake In addition, 110 structural measurements were also recorded where bedding measurements largely
exhibit the synclinal structure and locally the complex folding of the Joyce Lake property.

Legend
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[ Wishart Quartzite
[0 Dally Formation - Grey Shale

Attikamagen - Joyce Lake South 2013 Field Mapping
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Figure 9-2: Example of Outcrop Map Location with Surface Structure Measurement
(8™ Assessment Report)

Four grab samples from the northern area of the lake (NE flank of ore body/section 1S) were sent for
analytical assay. The results showed Fe values ranging from 40.1 - 64.8%.
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Figure 9-3: Geophysical Gravity Survey, Joyce Lake Area Lines (From 8th Assessment Report)

The ground gravity survey, covering all of Joyce Lake and extended to the SE Station, spacing was set to
50 m, while readings were taken over 1.5 and 2.0 km.

Additional gravity surveys on the Attikamagen Property were conducted between February 18 and
March 30, 2013 by Geosig Inc. in order to extend the gravity survey coverage 3.0 km SE of the survey
carried out in 2010. The surveys consisted of 1205 gravity points, of which thirty (30) were repeated for
quality control. A high-resolution differential GPS was used to position the survey lines as well as the

gravity points. Figure 9-4 presents the survey lines and residual Bouguer anomaly map.
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Total distance covered was 25,160 metres. Geological interpretation of the magnetic and gravity data was

done by Joel Simard, P. Geo, consulting geophysicist.
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10 DRILLING

A

A

7A

LCIO started drilling at Joyce Lake in 2010 up to 2013 in different exploration phases using reverse

circulation and core drilling (conventional and triple tube core barrel). The following table presents the list

of drillholes. The following sections present information about each of the drilling phases in time and
coordinates are NAD83 - UTM Zone 19.

Table 10-1: Drillhole List (RC: Reverse Circulation / DDH: Diamond Drillholes)

Hole Name X Y z Azimuth Dip Length Type
Joy-10-01 658863.16 6086243.153 514.94 40 -65 110 DDH
Joy-10-02 658193 6086388.000 526.37 0 -90 129 DDH
Joy-10-03 658464 6085964.000 511.59 220 -65 84 DDH
Joy-10-04 658713 6084605.000 536.36 0 -90 39 DDH
Joy-11-05 658329 6086247.000 504.88 0 -90 50 RC
Joy-11-06 658193.35 6086383.592 526.56 0 -90 143 RC
Joy-11-07 658051.12 6086531.959 524.92 0 -90 102 RC
Joy-11-08 658326.03 6086527.701 528.57 0 -90 114 RC
Joy-11-09 658865.32 6086240.166 514.70 0 -90 141 RC
Joy-11-10 658707.64 6086352.332 517.04 0 -90 123 RC
Joy-11-11 659019.47 6086046.251 507.39 0 -90 105 RC
Joy-11-12 658458.42 6086405.467 514.30 0 -90 156 RC
Joy-11-13 658579.25 6086489.205 528.21 0 -90 105 RC
Joy-11-14 658381.04 6086588.159 527.76 0 -90 69 RC
Joy-11-15 658119.57 6086317.948 521.55 0 -90 147 RC
Joy-11-16 658183.36 6086101.215 529.94 0 -90 123 RC
Joy-11-17 658333.3 6085964.489 530.46 0 -90 99 RC
Joy-11-18 658480.8 6085829.100 530.30 0 -90 114 RC
Joy-11-19 658622.28 6085671.379 541.50 0 -90 147 RC
Joy-11-20 658780.57 6085574.893 540.35 0 -90 142 RC
Joy-11-21 658925 6085434.000 535.10 0 -90 117 RC
Joy-11-22 659041.99 6085567.782 521.22 0 -90 144 DDH
Joy-11-23 658122.68 6086463.057 530.93 0 -90 138 RC

Joy-11-24A 659260.77 6085210.656 533.49 225 -65 248 DDH
Joy-11-25 658107.15 6086607.878 536.10 0 -90 60 RC
Joy-11-26 658259.08 6086464.159 528.69 -90 153 RC
Joy-11-27 658184.82 6086527.029 533.68 -90 120 RC
Joy-11-28 658336.11 6086398.315 518.20 0 -90 162 RC

Joy-11-29A 659396.82 6085350.468 517.42 50 -65 175 DDH
Joy-11-30 658189.59 6086241.705 520.06 0 -90 174 RC
Joy-11-31 659548.63 6085481.73 514.64 50 -65 134 DDH
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Hole Name X Y A Azimuth Dip Length Type
Joy-11-32 658396.64 6086455.551 521.38 0 -90 174 RC
Joy-11-33 658470.5 6086529.908 528.75 0 -90 138 RC
Joy-11-34 658049.16 6086389.135 529.30 0 -90 130 RC
Joy-11-35 657981.15 6086461.881 530.75 0 -90 90 RC
Joy-11-36 657921.18 6086519.146 530.63 0 -90 51 RC
Joy-11-37 659474.4 6085424.722 507.34 50 -65 197.1 DDH
Joy-11-38 659659.7 6085311.422 511.48 50 -65 155 DDH
Joy-11-39 658221.4 6086422.25 527.63 0 -90 168 RC
Joy-11-40 657985.47 6086590.373 530.31 0 -90 45 RC
Joy-11-41 658631.1 6086421.606 524.05 0 -90 171 RC
Joy-11-42 658268.54 6086173.315 512.67 0 -90 159 RC

Joy-12-100 658299.45 6086484.818 528.49 0 -90 141 RC

Joy-12-101 657960.5 6086526.073 529.63 0 -90 54 RC

Joy-12-102 658002.83 6086412.082 530.74 0 -90 49.5 RC

Joy-12-103 658182.26 6086456.375 530.02 0 -90 153 RC

Joy-12-104 658143.67 6086428.358 529.93 0 -90 153 RC

Joy-12-105 658108.41 6086375.25 523.53 0 -90 135 RC

Joy-12-106 658073.14 6086418.298 524.39 0 -90 117 RC

Joy-12-107 658151.52 6086498.195 530.94 0 -90 123 RC

Joy-12-108 658213.16 6086482.754 531.27 0 -90 147 RC

Joy-12-109 658247.18 6086534.485 531.06 0 -90 102 RC

Joy-12-110A 658292.26 6086422.966 524.41 0 -90 171 RC
Joy-12-111 658256.16 6086394.495 520.91 0 -90 171 RC
Joy-12-112 658198.09 6086292.031 519.79 0 -90 3 RC

Joy-12-112A 658231 6086269.000 515.07 0 -90 57 RC

Joy-12-112B 658225 6086266.000 517.00 0 -90 162 RC

Joy-12-113 658394.22 6086518.081 522.97 0 -90 117 RC

Joy-12-114 658184.88 6086600.615 541.29 0 -90 117 RC

Joy-12-115 658248.98 6086595.342 536.61 0 -90 109.5 RC

Joy-12-116 658077.77 6086330.356 527.13 0 -90 100.5 RC

Joy-12-117 658357.86 6086422.895 520.44 0 -90 177 RC
Joy-12-43 658298.56 6086208.130 504.87 0 -90 176 RC
Joy-12-44 658647 6086289.000 504.86 0 -90 102 RC

Joy-12-45A 658574 6086216.000 504.79 0 -90 58.5 RC
Joy-12-46 658501 6086284.000 504.82 0 -90 109.5 RC
Joy-12-47 658363 6086289.000 504.84 0 -90 102 RC
Joy-12-48 658826 6086183.000 504.89 0 -90 126.5 RC
Joy-12-49 658753 6086111.000 504.89 0 -90 118.5 RC
Joy-12-50 658684 6086042.000 504.86 0 -90 92.5 RC
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Hole Name X Y A Azimuth Dip Length Type
Joy-12-51 658895 6085974.000 504.91 0 -90 69 RC
Joy-12-52 658968 6086042.000 504.83 0 -90 116 RC
Joy-12-53 658257 6086321.000 504.91 0 -90 82.5 RC
Joy-12-54 658468 6086253.000 504.81 0 -90 141 RC
Joy-12-55 658400 6086321.000 504.83 0 -90 126 RC
Joy-12-56 658330.09 6086248.820 504.87 0 -90 97.5 RC
Joy-12-57 658359.69 6086565.394 526.81 0 -90 128 RC
Joy-12-58 658424.64 6086627.692 535.42 0 -90 60 RC
Joy-12-59 658443.41 6086642.194 536.63 0 -90 66 RC
Joy-12-60 658424.14 6086559.432 526.67 0 -90 95.5 RC
Joy-12-61 658513.42 6086553.509 531.33 0 -90 99 RC
Joy-12-62 658528.05 6086577.584 532.10 0 -90 69 RC
Joy-12-63 658460.58 6086582.484 532.26 0 -90 915 RC
Joy-12-64 658330.65 6086612.006 536.27 0 -90 69 RC
Joy-12-65 658076.5 6086562.030 529.37 0 -90 81 RC
Joy-12-66 658009.42 6086550.540 529.52 0 -90 82.5 RC
Joy-12-67 658016 6086488.656 525.05 0 -90 90 RC
Joy-12-68 658051.96 6086530.585 524.92 0 -90 88.5 RC
Joy-12-69 658080.18 6086493.107 524.82 0 -90 118.5 RC
Joy-12-70 658115.76 6086538.620 528.86 0 -90 93 RC

Joy-12-71A 658034.44 6086454.033 524.73 0 -90 90 RC
Joy-12-72 658747.43 6086394.388 518.93 0 -90 84 RC
Joy-12-73 658719.22 6086430.700 521.37 0 -90 33 RC
Joy-12-74 658776.62 6086355.250 516.37 0 -90 90 RC
Joy-12-75 658897.19 6086263.864 521.86 0 -90 93 RC
Joy-12-76 658862.95 6086300.962 522.71 0 -90 99 RC

Joy-12-77A 658931.74 6086232.495 524.48 0 -90 81 RC
Joy-12-78 658179.22 6086159.563 524.01 0 -90 30 RC
Joy-12-79 658242.25 6086076.111 527.51 0 -90 82.5 RC
Joy-12-80 658220.19 6086136.422 526.30 0 -90 85.5 RC
Joy-12-81 658133.01 6086126.211 530.43 0 -90 63 RC
Joy-12-82 658214.1 6086057.711 533.04 0 -90 42 RC
Joy-12-83 658289.27 6086043.166 529.82 0 -90 90 RC
Joy-12-84 658147.33 6086208.211 521.63 0 -90 43.5 RC
Joy-12-85 658221.28 6086344.513 509.75 0 -90 177 RC
Joy-12-86 658146.49 6086557.748 533.00 0 -90 79.5 RC
Joy-12-87 658220.86 6086633.182 544.13 0 -90 48 RC
Joy-12-88 658220.58 6086562.526 534.06 0 -90 69 RC
Joy-12-89 658293.91 6086629.477 538.04 0 -90 45 RC
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Hole Name X Y A Azimuth Dip Length Type
Joy-12-90 658290.39 6086564.817 530.15 0 -90 78 RC
Joy-12-91 658435.6 6086359.693 507.23 0 -90 171 RC
Joy-12-92 658672.05 6086387.817 521.18 0 -90 42 RC
Joy-12-93 658747.22 6086312.499 512.29 0 -90 76.5 RC
Joy-12-94 658553.05 6086515.400 529.76 0 -90 735 RC
Joy-12-95 658964.17 6086192.449 527.63 0 -90 129 RC
Joy-12-96 658994.71 6086153.163 527.81 0 -90 103.5 RC
Joy-12-97 658356.73 6086484.923 525.36 0 -90 150 RC
Joy-12-98 659037.93 6086099.495 525.87 0 -90 45 RC
Joy-12-99 658037.99 6086590.089 531.45 0 -90 57 RC
Joy-12-U1 658146.97 6086345.143 525.08 0 -90 159 RC
Joy-13-119 658540 6086321.000 505.00 0 -90 102 RC
Joy-13-120 658303 6086358.000 505.00 0 -90 171 RC
Joy-13-121 658289 6086289.000 505.00 0 -90 72 RC
Joy-13-122 659139 6085929.000 505.00 0 -90 93 RC
Joy-13-123 659072 6085871.000 505.00 0 -90 150 RC
Joy-13-124 659209 6085860.000 505.00 0 -90 915 RC
Joy-13-125 659285 6085655.000 505.00 0 -90 100 RC
Joy-13-126 659213 6085725.000 505.00 0 -90 101 RC
Joy-13-127 659145 6085805.000 505.00 0 -90 45 RC
Joy-13-128 658925 6085871.000 505.00 0 -90 7 RC
Joy-13-129 658998 6085941.000 505.00 0 -90 88.5 RC
Joy-13-130 658352 6086341.000 504.84 0 -90 178.5 RC
Joy-13-131 658936 6086012.000 505.00 0 -90 82.5 RC
Joy-13-132 658899 6086110.000 504.00 0 -90 96 RC
Joy-13-133 658831 6086184.000 504.00 0 -90 93.2 RC
Joy-13-134 658251 6086318.000 505.00 0 -90 180 RC
Joy-13-135 658725 6086208.000 505.00 0 -90 915 RC
Joy-13-136 658623 6086254.000 505.00 0 -90 55 RC
Joy-13-137 658095.96 6086577.906 532.94 0 -90 60 RC
Joy-13-138 658221.24 6086277.529 516.50 0 -90 192 RC
Joy-13-139 658015.93 6086436.242 529.95 0 -90 69 RC
Joy-13-140 658404.05 6086610.840 533.12 0 -90 66 RC
Joy-13-141 658086.43 6086429.413 524.29 0 -90 95.5 RC
Joy-13-142 658151.02 6086202.826 521.68 0 -90 134 RC
Joy-13-143 658423.57 6086431.571 518.60 0 -90 168 DDH
Joy-13-144 658976 6084451.000 494.74 0 -90 59.5 RC
Joy-13-145 658466.19 6086467.326 517.91 0 -90 159 RC
Joy-13-146 658525.93 6086451.699 520.16 0 -90 171 RC
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Hole Name X Y A Azimuth Dip Length Type
Joy-13-147 658432.66 6086492.292 519.89 0 -90 138 RC
Joy-13-148 658605.66 6086394.326 519.45 0 -90 192 RC
Joy-13-149 658865.85 6086241.082 514.75 61 -60 315 DDH
Joy-13-149A 658865.85 6086241.082 514.75 61 -50 99 DDH
Joy-13-150 658851.4 6086219.016 510.07 46 -80 99 DDH
Joy-13-151 658829.26 6086251.982 511.99 46 -70 99 DDH
Joy-13-152 658747.26 6086312.691 512.31 46 -60 78 DDH
Joy-13-153 658237.15 6086228.062 516.77 46 -67 199.5 DDH
Joy-13-154 658747.26 6086312.691 512.31 46 -85 88.5 DDH
Joy-13-155 658905.24 6086184.635 507.64 46 -60 90 DDH
Joy-13-156 658386.45 6086384.591 512.13 0 -90 198 DDH
Joy-13-157 658182.54 6086309.391 521.37 0 -90 180 DDH
Joy-13-158 658789.95 6086273.916 510.06 46 -63 79.5 DDH
Joy-13-159 658312.32 6086585.841 531.98 0 -90 60 DDH
Joy-13-160 658707.83 6086353.618 517.08 46 -60 63 DDH
Joy-13-161 658632.23 6086421.851 524.03 46 -65 70 DDH
Joy-13-162 658675.46 6086391.387 521.38 46 -50 63 DDH
Joy-13-163 658573.37 6086437.657 522.95 46 -50 915 DDH
Joy-13-164 658674.75 6086390.496 521.44 46 -80 105 DDH
Joy-13-165 658572.38 6086436.700 522.68 46 -80 129 DDH
Joy-13-166 658791 6086264.000 509.18 46 -80 108 DDH
Joy-13-167 658990.49 6086090.537 507.84 46 -60 123 DDH
Joy-13-168 658442.61 6086374.948 511.28 226 -55 264 DDH
Joy-13-169 658990.49 6086090.537 507.84 46 -50 99 DDH
Joy-13-170 658991.03 6086089.153 507.72 0 -50 136.5 DDH
Joy-13-171 658176.34 6086296.886 521.96 226 -50 129 DDH
Joy-13-172 658906.02 6086185.972 507.87 90 -50 109.5 DDH
Joy-13-173 658220.3 6086210.532 519.58 226 -70 150 DDH

A detailed drillhole map location is presented in Section 12.1, while the following figure presents holes

with channels in plan view in Genesis and isometric view.

Surface channel samples were also taken on the North East flank and are considered as horizontal
drillhole (Joy-13-CXXX).
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Figure 10-1: Plan View of Drillholes and Channel Positions in Genesis- Y is due North
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Figure 10-2: Isometric View, Looking North, of Drillhole and Channel Positions in Genesis

Figure 10-3 presents the Acker RC drill in action at Joyce Lake in 2013. The RC drilling produces cuttings
and fines that are processed at the drill site with a rotary splitter attached to the RC system of the drill. The
general sampling procedure is applied to each drill run. Each 3-metre run sample is collected using 3 five
gallon pails, which are connected to the output of the drill splitter. A 5/16™ portion (around 30 Ibs / 12 kg)

for Acker drill, a ¥2 portion (around 70 Ibs /32 kg) for the Hornet, and an entire portion for the Discovery
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drills of the original sample are taken as the main drill sample (from pail SA & pail SB), the remaining
11/16™ and ¥ sample portions are rejects and are discarded at the drill. The SA & SB pails, such that SA
is the coarse portion and SB the fines, are carried in bags within plastic pails to the core shack in
Schefferville where they are blended into a concrete mixer, dried and passed afterwards through a riffle
splitter to achieve a 1/8™ mass reduction of the sample, where (SA+SB) reduced weighs between 3 to

8 kg. The Hornet drill bit has a diameter of 9 cm, while the Acker has 7.5 cm diameter bit.

Py RV i
LIRRE' B w, i “ ‘.

ko Y

X

Figure 10-3: Drill Rig at Joyce Lake in Operation at Hole Joy-13-130, Looking North West,
March 2013 Field Visit

10.1 Drilling Program 2010 - 2012

In 2010, DSO targets were tested by LCIO in Joyce Lake. Four boreholes (362 metres) were drilled at the
Joyce Lake syncline using conventional diamond core drilling. Blocky and sandy ground was encountered
in boreholes resulting in poor core recovery. A total of 90 samples were sent to COREM for testing (78

samples and 12 QA/QC samples).
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In 2011, to relieve the poor core recovery, a drilling program consisting of mainly RC drilling was planned.
A total of 38 holes were drilled in Joyce Lake area, 32 RC holes (3,930 m) and 6 diamond drillholes
(1,053.1 m). The resulting samples were sent to Activation Laboratories for X-Ray Fusion (XRF) analysis.
LCIO identified a potential DSO target as a result of the RC drilling completed at Joyce Lake. Drillhole
Joy-11-06 intersected 139.0 m grading 52.8% total iron (TFe), and drillhole Joy-11-07 intersected 91.0 m
grading 52.5% TFe, including 42.0 m grading 65.3% TFe (see Table 10-3) close to true thickness.

Following the discovery of DSO type mineralization at Joyce Lake during the 2011 drill campaign, an
exploration and definition drilling program was initiated in February 2012 to expand and better define the
zone of high grade iron mineralization. In September 2012, a total of 7,618 metres of RC drilling was
completed of which 78 holes were effectively drilled in 2012. Additionally, 30 tonnes of bulk samples were

also collected from pits for metallurgical testing.

The area of high grade mineralization at shallow depth has been drilled on a 50x50 m grid. The higher
grade mineralization occurs mostly within a synclinal fold closure and partly on both flanks. The synclinal
structure has a shallow 15° plunge to the southeast. Bedding in the fold closure is sub horizontal to

moderately dipping. All RC drillholes are vertical.

The mineralization reaches bedrock surface that is covered by 3 to 6 m of overburden. The first batch of
assay results confirmed a zone of high grade iron mineralization at Joyce Lake with intercepts up to 54

metres over 60% total iron (TFe %) and with an average of 6.09% silica (SiO5).
Between 2010 and 2012, a total of 120 holes (12,963.1 m) were drilled in the Joyce Lake area.

Table 10-2: Drill Length Summary between 2010 and 2012.

Historical Core Hole Reversed Circulation Total Length
2010 4 - 362
2011 6 32 4983.1
2012 - 78 7618

TOTAL 10 110 12963.1

The numbers have slightly changed since the 2010 technical report due to corrections in drill length
compilation by the client’s technical team. Most of the holes being vertical holes, the length are not true

thickness but are close to true thickness.
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Table 10-3: High Grade Mineralization Occurrences 2010 — 2012 Drilling Program

Hole Number From (m) \ To (m) \ Length (m) Fe% Total \
Joy-10-02 24 51 27 54.13
Includes 93 123 30 59.87
Joy-11-06 3 142 139 52.8
includes 96 138 42 64.19
Joy-11-07 12 93 91 52.46
includes 12 54 42 65.26
Joy-11-09 2 126 123 46.64
includes 9 18 9 61.26
and 54 69 15 64.8
Joy-12-46 30 102 72 48.25
Includes 45 57 12 61.13
Joy-12-53 27 81 54 49.83
Includes 27 39 12 61.37
Joy-12-55 30 87 57 50.62
Includes 42 57 15 64.56
Joy-12-65 3 45 42 58
includes 6 30 24 63.7
Joy-12-66 6 78 72 51.59
includes 6 42 36 63.5
Joy-12-68 6 87 81 54.25
includes 12 48 36 61.11
Joy-12-69 6 117 111 51.96
includes 9 63 54 61.59
Joy-12-70 6 93 87 52.75
includes 6 60 54 61.2
Joy-12-71A 6 90 84 51.62
includes 6 48 48 61.27
Joy-12-85 90 132 42 59.8
includes 108 132 24 66.33
Joy-12-100 87 93 6 64.49
Joy-12-103 63 102 39 61.02
Joy-12-104 57 123 66 62.75
Joy-12-105 72 93 21 66.4
Joy-12-106 45 72 27 60.47
Joy-12-107 39 75 36 63.52
Joy-12-110A 105 129 24 62.05
Joy-12-111 93 150 57 66.72
Joy-12-113 63 84 21 60.87
Joy-12-117 117 150 33 63.41
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10.2 Drilling Program 2013

=,

Figure 10-4: Drill Rig ‘Acker’ Joy-13-130, looking East, March 2013 Field Visit.

Based on the previous geological model, a detailed validation drilling and exploration program was
undertaken in the Joyce Lake project during the year 2013. There were two phases of drilling in 2013.
Phase | was managed by Cabo Drilling Corp., using Acker drill and Hornet drill. Phase Il was managed by
Forage Downing Drilling, mainly the triple Tube core drilling. The program was planned to validate and
extend the existing geological model by adding holes in early 2013. These holes are located in the

northwest end of the lake and on the north east flank of the lake.

The program started March 7 and ended November 15, 2013. During that period, 56 holes were drilled
including 30 RC holes and 26 core holes with triple tube totalling 6,244.2 metres in length. The first phase
consisted in drilling of 17 RC holes on the frozen lake during winter to validate iron ore body in the center
of the syncline, test the gravity anomalous zone delineated by the ground gravity survey of February 2013
and extend it to the southeast. The second phase of drilling focused on the validation of the extension,
core recovery in the main zone for density measurement and infill drilling for resources upgrade in the pit-
shell area. Drill core holes were set up with specific azimuth and dip in order to intercept the iron

formation.
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The following assay results (Table 10-4) confirmed the continuity, extension down plunge and along strike

A

7A

of the high grade mineralization (>60% TFe) at Joyce Lake. The highlights of the 2013 campaign include

(length along hole).

= Dirillhole Joy-13-153 intersected 70.5 m of enriched iron mineralization with an average of 62.83% TFe;

= Drillhole Joy-13-120 intersected 30 m of enriched iron mineralization with an average of 66.80% TFe;

= Drillhole Joy-13-152 intersected 11.2 m of enriched iron mineralization with an average of 67.93% TFe.

Table 10-4: High Grade Mineralization Occurrences 2013 Drilling Program

Hole Name From (m) To (m) Length (m) Average TFe (%)
Joy-13-119 24 45 21 56.24
Joy-13-120 57 63 6 50.95
Joy-13-120 126 156 30 66.80

Including 132 135 3 69.2
Joy-13-127 9 21 12 53.67
Joy-13-130 33 39 6 53.19
Joy-13-130 132 159 27 62.82
Joy-13-134 21 36 15 58.76
Joy-13-134 117 147 30 65.08
Joy-13-138 159 168 9 58.73
Joy-13-139 0 12 12 57.08
Joy-13-139 18 27 9 56.17
Joy-13-140 3 30 27 63.71
Joy-13-141 33 48 15 62.02
Joy-13-141 54 78 24 62.46
Joy-13-143 123 144 21 62.84
Joy-13-143 150 168 18 64.99
Joy-13-145 21 57 36 56.05
Joy-13-145 108 126 18 66.12
Joy-13-146 15 27 12 54.85
Joy-13-146 111 135 24 63.08
Joy-13-147 78 96 18 61.98
Joy-13-147 102 111 9 56.40
Joy-13-148 135 150 15 64.88
Joy-13-149A 3 11 8 67.70
Joy-13-149A 20 355 15.5 55.27
Joy-13-150 45 60 15 66.12
Joy-13-151 12 24 12 66.30

Including 18 21 3 69.4
Joy-13-152 29.8 41 11.2 67.93
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Hole Name From (m) To (m) Length (m) Average TFe (%)
Joy-13-153 129 199.5 70.5 62.83
Joy-13-154 57 63 6 53.35
Joy-13-155 29 38.5 9.5 58.90
Joy-13-156 152 183.7 317 63.60

Including 155 158 3 69.3
Joy-13-157 139.4 151.4 12 59.70
Joy-13-158 0.4 10.8 10.4 63.58
Joy-13-158 14.1 27 12.9 59.52
Joy-13-160 23 284 5.4 65.05
Joy-13-161 15.3 21.3 6 60.15
Joy-13-163 42.4 54.4 12 55.67
Joy-13-164 17.8 35.5 17.7 50.93
Joy-13-165 72 78 6 61.95
Joy-13-166 57.8 72.8 15 57.78
Joy-13-168 174 243 69 65.42
Joy-13-172 30.8 39.8 9 64.60
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Figure 10-5: Downing Diamond Drills in Action during QP Site Visit Autumn 2013,

Fresh Core Review from Both Drills

All collars, except for lake holes and those after Joy-12-113 sequentially, of the holes completed during
the 2011-2012 seasons have been surveyed using differential GPS by Allnorth Engineering Consultants
based out of Labrador City. The holes from the 2013 drilling program were surveyed using differential
GPS by LCIO under the supervision of Zhihuan Wan, P. Geo, an employee of Century Iron Mines, except

for the lake holes completed in the Phase | drilling in March to April, 2013.

10.3 Drilling Discussion and Additional Information
10.3.1 2010-2012 Drill Campaigns

In November of 2010, DSO targets were tested with conventional diamond core drilling by LCIO in Joyce
Lake. Four boreholes (362 m) were drilled at the Joyce Lake Syncline. Drilling was conducted by Forages
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Dibar Inc. of Sainte-Anne-des-Monts, QC. Blocky and sandy ground was encountered in boreholes
resulting in poor core recovery. A total of 90 samples were sent to COREM for testing (78 samples and 12
QA/QC samples).

In 2011, to relieve poor recovery, LCIO applied RC drilling and conventional core drilling techniques.
Drilling was conducted by Cabo Drilling Corp. of Kirkland Lake, ON from April to October, 2011 with a
short break from April 28 — May 16 to honour local native goose hunting traditions. Thirty-eight holes were
drilled in the Joyce Lake area for a total of 4,983.1 m; from which 1,425 samples and 164 QA/QC samples
were sent for analysis. Among these holes, 32 holes totalling 3,930 m were drilled with a Acker RC drill,
mainly at the nose and hinge zones of the Joyce syncline, while 6 holes totaling 1053.1 m using a
diamond core drill were completed to test the flank and southern extension of the Joyce syncline. The
proposed drillholes were spotted by field geologists using a handheld GPS unit. All completed drillholes
were surveyed by Allnorth Consultants Ltd of Labrador City using Differential GPS (DGPS). Allnorth set 7
fixed references (nails driven into bedrock) around Joyce Lake proper in addition to the pre-existing
Schefferville CACS station to calibrate the reported drillhole locations. Data collection was done using a
Leica GS15 receiver with horizontal accuracy of 3 mm + 0.1 ppm. Drilling in 2011 was aimed at outlining
the general geometry of the mineralized zone and extension along strike of the fold axis. The controlled
mineralized zone was found to be over 1000 m long and up to 400 m wide, with highest grade zone > 60%
TFe from 15 to 42 m thick true thickness.

Based on the drilling results from 2011, in 2012 LCIO drilled 78 vertical holes for a total measurement of
7,618 m. Drilling took place from March to September, 2012, with a short break from April 26 — May 14 to
respect local native goose hunting traditions. These holes were drilled using two reverse RC drill rigs
(Hornet and Acker) and drilling was once again conducted by Cabo Drilling Corp. of Kirkland Lake, ON.
This program exposed DSO within the hinge and the northern limb of the syncline. Along with 264 QA/QC
samples, 2,373 samples were sent to the lab giving a total measurement of 7,058 m. The area of high
grade mineralization at shallow depth has been drilled on a 50 x 50 m grid and assay results confirmed
the continuity and extension down plunge, along strike of the high grade mineralization (>60% TFe) at
Joyce Lake with a thickness up to 66 m. The higher grade mineralization occurs mostly within a synclinal
fold closure and partly on both flanks. The synclinal structure has a shallow 15° plunge to the southeast.
Bedding in the fold closure is sub horizontal to moderately dipping. Additionally, 30 tonnes of bulk samples

were also collected for metallurgical testing in pits.
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10.3.2 2013 Drill Campaign

In the 2013 exploration season, two phases of drilling were completed. Phase | drilling took place from
March to July, using the reverse circulation drilling to delineate the extension of the main mineralization
zone at Joyce south and to test the gravity anomalies at lake area. Phase Il drilling took place from
September to November 2013 using triple tube HQ core drilling to test the DSO potential at the NE flank

of the Joyce Lake syncline and explore the potential of the SW limb.

The Phase | drilling program was initiated on March 7, 2013. A break was taken during Goose Hunting
season from April 28 to May 18, in respect to local community traditions, and restarted on May 23. This
first phase of drilling ended on July 15, 2013. The drilling was conducted by Cabo Drilling Corp. of
Kirkland Lake, Ontario, using one Acker RC (reverse circulation) rig and one Hornet drill (reverse
circulation hammer) for the program. A total of 30 RC holes were drilled at depths ranging from 7-192 m,
totalling 3,301.7 m. Holes were drilled to infill previous drilling information within the main ore body, to test
the gravity anomalies delineated by the ground gravity survey in February 2013, as well as to test the

DSO potential in the southern extension of high grade zone.

A 9 cm diameter drill bit and 7.5 cm diameter drill bit were used for the Hornet and Acker drill rigs
respectively. Generally, sampling for a 3 m sample run uses three 5-gallon pails that are connected to the

ths

output of the drill cyclone-splitter. The main sample taken is 5/16 ™ of the original sample — a coarse and

fine sample and the remaining 11/16™

is discarded as a reject sample. The samples were collected
continuously once the bedrock-overburden contact was established by the on-site geologist who

periodically checked the cuttings using a sieve to ascertain the bedrock geology.

The Phase Il drilling program was targeted at the NE flank of Joyce Lake syncline, SE extension of high
grade zone, and infill holes at main ore zones in efforts to upgrade the mineral resources in the main ore
zones, and test the mineralization at NE and SW flank. The program consisted of 26 boreholes, totalling
2,942.5 m, and was completed between September 15, 2013 and November 15, 2013. Downing Dirilling
Ltd. from Grenville-sur-La-Rouge, QC was contracted to conduct the drilling program. The program used
two triple tube HQ3 diamond core drilling rigs (LF-70), with drillhole depths ranging from 31.5-264 m, at
angles between -50° to -90°, toward the NE or the SW on the section lines. A Reflex instrument was used

for measuring the down hole deviation and provided accurate location of the holes in the deposits.

During the 2013 drilling season, 2011 samples were collected representing 5,921.2 m of sampled core, in
addition to the duplicates, standards and blanks inserted as QA/QC samples to monitor laboratory

performance. Nominal samples for core drilling length were 3 m, but ranged from 1.5 m to 4.5 m in order

BBA 10-15 April 2015




A

JOYCE LAKE DSO

Newfoundland and Labrador ‘ ‘

NI 43-101 Technical Report

to honour the main lithological contacts. The core was cut in half using a diamond saw and hydraulic

splitters. Half was sent to the lab, and half was kept for reference.

Regardless of the drilling technique, drillholes coordinates were spotted by a field geologist using a hand-
held GPS (Garmin GPSmap 62s and Garmin Etrex 30 with 3-5 m accuracy-NAD 83 UTM 19). The field
geologist monitored the set-up of the drill floor, ensuring that the drillhole met the proposed azimuth and
dip. Once completed, a final collar location reading was taken using a Trimble GeoExplorer 6000 series
GeoXH centimetre edition receiver with internal antenna. Terrasync centimetre edition firmware was also
used. The Schefferville CACS station and several staked drillholes surveyed by Allnorth were used as
reference to calibrate and validate the observations. After post-processing, the nominal accuracy of the
GPS receiver is 2.5 cm +/- 1.2 ppm horizontally and 4 cm +/- 1.5 cm vertically and served as the final

location measurement.

Prior drill site closure, all garbage was removed and environmental conditions were left as close to original

state as possible. Lastly, the drillhole was covered and flagged for identification purposes.

10.3.3 Logging Procedures

Core logging was done directly by LCIO geologists into the dedicated software GeoticLog. Where
applicable, field geologists logged for recovery, Rock Quality Designation (RQD), magnetic susceptibility,
mineralogy and characteristics, geological structures, and specific gravity (S.G.). This task was supervised
by Senior Exploration Manager Mr. Allan Gan, P. Geo. and Exploration Manager Miss Zhihuan Wan, P.

Geo.

For RC drilling, a small portion of the mixed sample is collected and placed into muffin tins by the on-site
geologist. The muffin tins containing the logging sample are placed into warm open area for drying. Once
dried, the logging samples were examined under the microscope, mineral abundances are estimated
using an abundance chart and mineralogy is logged by geologist. Based on the mineral abundances and
characteristics, unit boundaries were identified. Magnetic susceptibility readings were taken using the
MPP Probe from GDD Instrumentation.

For core diamond drilling, recovery and RQD were measured based on the 3 m tags marked by the drill
help while all other procedures were logged based on sample tags marked by the logging geologist. The
samples (approximately 3 m each) do not cross lithologies and are separated based on mineralogical and
characteristic differences. Magnetic susceptibility readings were taken at every 20 cm using the KT-10
Magnetic Susceptibility Meter. These readings were then averaged to give one reading per sample.

Structural readings were taken with respect to the core axis. Multiple S.G. measurements were taken for
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each sample using a fish scale or a graduated cylinder (depending on the nature of the material) based on
water displacement and an average length-weighted value was calculated for each sample (different
methods were used by LCIO and a detailed report was provided to the author, see section on Density

Measurements for details).

10.3.4 QA/QC and Sampling Procedures
RC Dirilling

The RC samples were collected at drill site using the 3 bucket system in which overflow from one bucket
is flown into another, allowing fine samples to settle. Once each run is completed, the samples were
transferred into plastic bags and put into plastic pails with the drillhole number, sample number, and
sample intervals marked on both the plastic bags and the plastic pails. Subsequently, the plastic pails

containing samples bags were transported to the core shack in Schefferville.

In the core shack, all samples from one sample interval were mixed using a concrete mixer and passed
through a riffle splitter with a 1:7 splitting ratio in order to get a representative portion of the sample for
sending to laboratory assay. The 1/8" portion of the sample is sent for lab assay and the 7/8™ portion is

saved and stored in Schefferville as reference samples.

Further to this, LCIO field geologists conducted a systematic QA/QC program consisting of inserting 2
sample blanks, 4 certified reference materials (SCH-1) and in-house reference materials (STD-1, STD-2
STD-3, STD-4), and 4 duplicate samples. For every 100 samples, 10 control samples were used. In
addition to the 10 control samples per 100 samples, a reject for approximately every 15" sample was also
sent to the core shack where it was split and sent for assay. All assay samples, together with the QA/QC

samples, were sent to Activation Laboratories in Ancaster, ON for analysis.

Triple Tube Core Diamond Drilling

Triple tube diamond drill core is sampled approximately every 3 meters, where the sample interval is
determined according to the uniformity of the iron mineralization and geological boundaries in order to
constrain high grade zones. Once logged by LCIO field geologists, the core is split in half lengthwise by
core shack helpers where half is stored for reference and the other half is sent by freight in rice bags tied
with tamper resistant security tags for assay at Activation Laboratories. Similar to RC drilling, 10 control
samples for every 100 samples were inserted for quality control measures. Duplicates for control samples

were sampled by splitting witness core into quarters and leaving the remaining quarter as witness.
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11 SAMPLE PREPARATION, ANALYSES AND SECURITY

The QA/QC protocol employed during the 2011-2013 exploration programs included procedures for
monitoring the "chain-of-custody" of samples and the insertion of nine different types of reference material,

four types of blanks and sample duplicates.

In 2011, all the collected Joyce Lake project samples were prepared and assayed by Activation
Laboratories (Actlabs) Ltd in Ancaster, Ontario (independent laboratory); while a portion of samples from
early 2012 drilling programs were prepared and assayed by SGS Canada Inc. in Lakefield, Ontario. In

2013, LCIO used Actlab for assaying samples.

The in situ preparation remained the same in 2013. Additionally, LCIO personnel weighed and packed
every sample into a sealed bag under geologist supervision for shipping. Samples were tracked with
security seals and logged into the drilling database. The laboratories received packing lists associating
sample numbers with security seals via paper and electronic formats. In 2013, LCIO personnel recorded
sample bag weights and requested the labs to provide a weight report for every sample received to track

material lost or potential sample mix-ups.

After a review of the documents on QA/QC prepared by the technical team, the author believes the
preparation of samples to be adequate in the context of HQ3 and RC drilling in DSO material, as well as

security and analytical procedures at the laboratory.

11.1 Sample Analysis and Security by Actlabs (2011-2013)

To minimize the matrix effects of the samples, heavy absorber fusion technique (Norrish and Hutton 1969
Geochim Cosmochim Acta, volume 33, pp. 431-453) is used for major element oxide analysis. Prior to
fusion, the loss on ignition (LOI), which includes H,O+, CO,, S and other volatiles, can be determined from
the weight loss after roasting the sample at 1050°C for 2 hours. The fusion disk is made by mixing a 0.5g
equivalent of the roasted sample with 6.5g of a combination of lithium metaborate and lithium tetraborate
with lithium bromide as a releasing agent. Samples are fused in Pt crucibles using an AFT fluxer and
automatically poured into Pt molds for casting. Samples are analyzed on a Panalytical-Axios Advanced
XRF. The intensities are then measured and the concentrations are calculated against the standard G-16
provided by Dr. K. Norrish of CSIRO (Commonwealth Scientific and Industrial Research Organisation),
Australia. Matrix corrections were done by using the oxide alpha — influence coefficients also provided by

K. Norrish. In general, the limit of detection is about 0.01% for most of the elements.
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= X-Ray Fluorescence Analysis Code: 4C used at Actlabs.
= Variables (%): SiO,, Al,Os, Fe,03, MgO, CaO, Na,0, K,0, P,0s5, MnO, LOI.

Table 11-1: Table Borate Fusion Whole Rock XRF Reporting Limits for Actlabs

Element ‘ Limit (%) Element Limit (%) Element  Limit (%)
SiO- 0.01 Na20O 0.01 CaO 0.01
Al,O3 0.01 TiO2 0.01 MgO 0.01

Fe total as Fe;03 0.01 Cr.03 0.01 K20 0.01
P20s 0.01 V205 0.001 MnO 0.01
Also includes Loss on Ignition

The following is a description of the quality assurance and quality control protocols used at the Actlabs
facility. This description is based on input from Actlabs. A total of 34 standards are used in the calibration
of the method and 28 standards are checked weekly to ensure that there are no problems with the
calibration. Certified Standard Reference Materials (CSRMs) are used and the standards that are reported

to the client vary depending on the concentration range of the samples.

The re-checks are done by checking the oxide total of the samples. If the total is less than 98% the
samples are reweighed, fused and analyzed. The amount of duplicates done is decided by the Prep
Department, their procedure is one for every 50 samples only if there is adequate material. If the work
order is over 100 samples they will pick duplicates every 30 samples. General QC procedure for XRF is
that the standards are checked by control charting the elements. The repeats and pulp duplicates are
checked by using a statistical program highlighting any sample that fails the assigned criteria. These
results are analyzed and any failures are investigated using their QCP Non-Conformance (error or
omission made that was in contrast with a test method (QOP), Quality Control Method (QCP) or Quality
Administrative Method (QAP).

Moreover, sample analysis codes remain the same, with a RX1 preparation code and 4C XRF fusion
element package. Sample security has also remained largely unchanged in 2013, as LCIO technical team
weighed and packed every shipped sample into a sealed bag under geologist supervision and tracked the
security seals via their drilling database. The labs received box lists associating sample numbers with
security seals in both paper and electronic formats. One change made to sample security was that the
labs were requested to provide a weight report for every sample received. The technical team then

compared this to the records to check for sample mix-ups, broken bags, etc.
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11.2 Sample Analysis and Security at SGS-Lakefield (2012)

The analysis used was whole rock XRF by Borate fusion. The following is a description of the exploration
drillhole analytical protocols used at the SGS-Lakefield laboratory facility in Lakefield, Ontario. This
description was supplied by SGS-Lakefield.

= X-Ray Fluorescence Analysis Code: XRF76Z

= Variables (%): SiO,, Al,Os, Fe,03, MgO, Ca0, Na,O, K,0, P,Os5, MnO, LOI;

= Typical sample size: 0.2t00.5¢g

= Type of sample applicable (media): Rocks, oxide ores and concentrates.

= Method of analysis used: The disk specimen is analyzed by Wavelength Dispersive XRF
spectrometry.

= Data reduction by: the results are exported via computer, on line, data fed to the Laboratory
Information Management System with secure audit trail.

= Corrections for dilution and summation with the LOI are made prior to reporting.

Table 11-2: Table Borate Fusion Whole Rock XRF Reporting Limits for SGS

Element Limit (%) Element Limit (%) Element ‘ Limit (%)
SiO; 0.01 Na2O 0.01 CaO 0.01
Al,O3 0.01 TiO, 0.01 MgO 0.01

Tlfee;(')ass 0.01 Cr203 0.01 K20 0.01
P20s 0.01 V205 0.003 MnO 0.01

Also includes Loss on Ignition

The following description of the quality assurance and quality control protocols used at the SGS-Lakefield
laboratory facility in Lakefield, Ontario, was supplied by SGS-Lakefield. One blank, one duplicate and a
matrix-suitable certified or in-house reference material per batch of 20 samples. The data approval steps
are shown in the following table (Table 11-3).

Table 11-3: SGS-Lakefield Laboratory Data Approval Steps

Step ‘ Approval Criteria

Majors 98 — 101%

1. Sum of oxides Majors + NO + CoO 98 —102%

2. Batch reagent blank 2xLOQ
3. Inserted weighed reference material Statistical Control Limits
4. Weighed Lab Duplicates Statistical Control Limits by Range
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12 DATA VERIFICATION

SGS conducted a verification of the entire database before resource estimation. The digital drillhole
database supplied by LCIO was validated for the following fields: collar location, azimuth, dip, drillhole
length, survey data, and analytical values. Claude Duplessis (QP) performed independent check sampling

during his 2013 site visit for additional data verification.

12.1 Data Verification 2010 — 2012 Drill Programs

For the resource estimates, the data verification was done on the iron (Fe) and silica (SiO,) assay results
from the 2011 and 2012 drilling program. Assay analyses were performed by COREM in 2010, Actlabs in
2011-2012 and SGS in 2012. A series of quality control procedures including duplicates, standards and
blanks were introduced. From 2011 to 2012 a total of 93 blanks were used, including 68 silica blanks and
feldspar blanks, halite blanks or dolomite blanks were used for the rest. A total of 164 duplicates were
used from the 2011 to 2012 program and one from 2010. From 2011 to 2012, 170 standards were

analysed and six from 2010. Adequate correlation was demonstrated with high R? factors.

The limit of plus or minus 20% variation was chosen as an acceptable variance for the XRF analytical
process. Most of the differences observed were within the 20% variance range throughout the QA/QC
process, and only a few results were found outside these boundaries and considered as failures. For the

2011 to 2012 drilling program, results returned good correlation.

For the blanks, a 1% error line was set as an acceptable limit. However, several issues were found in iron
and silicate values. The difference was too high to come from sampling contamination; after consultation
with LCIO geologist it was determined that high iron values of blanks came from the blanks sampling

process in Schefferville area and for that reason it did not affect the QA/QC results.

Reported results for the standards inserted in the 2011-2012 drill program have shown good correlation
except for three samples where the compared values were higher than the expected mean values for

those standards. It was not considered that these three values invalidated all the results.

As part of the Joyce Lake QA/QC protocol, 75 Actlabs samples were re-assayed by SGS in June 2012. To
represent acceptable error limits of the values for the duplicates, the plus or minus 20% lines were added
to the graphics. The following plotted values confirmed good correlation between both analyses. The
sample re-analysis returned 51% of the values higher and likewise 49% lower; which was a distribution
that indicated very little bias. The SGS iron grades showed a relative difference averaging 2.8% higher
than Actlabs.
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The term “lake hole” is a conceptual expression used to designate holes drilled during winter on the lake.
A separate QA/QC process for “lake holes” was conducted at SGS to confirm their validity as required by
the resources estimation. As a result, the variation between the three “lake holes” when comparing lab
assays to Century's internal XRF assays appeared to be the same as the other holes. Furthermore,
“lake hole” duplicates were compared and a good correlation was observed for the duplicates indicating

that all values were close to the median line.
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Figure 12-1: Map of Collar Locations with Lithological Formation (From LCIO)
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12.2 2013 Drill Program

SGS Geostat conducted a verification of the entire database before resource estimation. The digital
drillhole database supplied by LCIO was validated for the following fields: collar location, azimuth, dip,
drillhole length, survey data, and analytical values. Some minor errors were found and were subsequently

corrected to produce the final resource estimation.

The Joyce Lake database contains 176 drillholes, with the following distribution: 36 core drillholes, 140
RC drillholes dipping at -90°, and the database also includes 16 channels. The hole Joy-12-53 was
considered by LCIO as not reliable due to the technical problem encountered in 2011 and was re-drilled
in winter 2013 as Joy-13-134.

The assay coverage of Joyce Lake area is comprised of 5,657 assayed intervals totalling 17,030.42 m (of
17,800.22 m sampled, including un-assayed intervals). Joyce Lake holes were drilled in a 3.96 km? zone
from 657900E/6084451N to 659700E/6086650N in the UTM Zone 19N reference system. Most holes are
located on the north-western portion of the property and spaced approximately 50 m along the NW-SE

trending and approximately 40 m along the NE-SW trending.

The 2013 year data contains 2,042 assay intervals totalling 5,998.32 m. The data verification was done
on iron (Fe) and silica (SiO,) assay results from the 2013 drilling program. A series of quality control
procedures including duplicates, standards and blanks were introduced. A total of 336 quality control

samples were inserted.

During 2013, a total of 44 blanks were used, all blanks used in 2013 were silica blanks (Type: BL). A total
of 208 duplicates and 84 standards were analysed. Five types of standards were used. The correlation

coefficients produced indicated adequate correlation between populations.

12.1.1 Duplicates

Comparisons of field duplicates are illustrated in Figure 12-2 and Figure 12-3. In Figure 12-3, the red-
dotted lines represent the original plus 20% and minus 20% values. In Figure 12-2 the orange dots are
the original values and the blue dots the duplicate values. The green circle and the red bar highlight the

single value outside the £20% limit.

Important: the hole Joy-13-130 was duplicated with reject stream at the drill and was treated as other

duplicates.
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12.1.2 Blanks

In 2013, one type of blank was used for the Joyce Lake QA/QC process. The blank used was the Silica
(BL), with a total of 44 measurements. The average grade was for 0.48% Fe and 97.48% SiO,. Blank
values were considered acceptable when the value was less than 1% Fe. In general, blank analyses are
acceptable. Figure 12-4 and Figure 12-5 show Fe and Silica blank values respectively and the acceptable
control lines. Figure 12-4 does not show any failures for Fe% assays with the BL type blank. The silica
blank (BL) is almost pure SiO, which is why it was decided to set the limit to three standard deviations.

Even though one value was outside the 3o limit, it was not considered relevant to invalidate the quality of

the data.
. Blank assay values : Silica (BL)
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Figure 12-4: Fe Blank Comparison (2013 Drilling Program)
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Figure 12-5: SiO; Blank Comparison (2013 Drilling Program)

The 2013 data verification did not encounter issues with blanks as had been encountered in the 2011-
2012 verification. Thus, it appears that past contamination problems have been resolved and SGS

encourages LCIO to keep this procedure, however continuing to monitor SiO, values closely.

12.1.3 Standards

In 2013, five different standards were used in the sampling process for a total of 84 reference material
samples inserted during the sampling process. Table 12-1 shows a summary of drill database average

values and quantity of standards used in the process.

Table 12-1: Standards Summary (2013 Drilling Program)

. %Si0O, o
Standard Count %Si0, Mean Deviati %Fe Mean % Fe Deviation
eviation
SCH1 14 8.03 0.29 60.62 0.56
STD 1 29 35.68 0.26 39.08 0.25
STD 2 16 44.33 0.18 31.86 0.20
STD 3 13 43.42 0.24 30.44 0.19
STD 4 12 45.30 0.14 27.66 0.12
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The standard deviation (calculated from the population) was used to determine the quality of

measurements. SGS considered that the values within two standard deviations of the mean were shown

as valid, those between two and three standard deviations were characterized as acceptable. However,

standard values outside of the plus or minus three standard deviations were judged as failures.
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Figure 12-8: Standard Analysis STDO2 — Fe
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Figure 12-14: Standard Analysis SCH1 — Fe with Target Mean
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Figure 12-15: Standard Analysis SCH1 - SiO,with Target Mean

Reported results for the standards inserted into the 2013 drill program met the control limit requirements,
which indicated the unknown samples were valid. Only seven samples returned values outside the two
standard deviation limits of its population. Those seven values were not considered to have invalidated all
the results considering that they were not out three standard deviations lines. It can be concluded the
quality of the standard is better than the past exploration program, and as such, LCIO seems to have
improved infield QA/QC.

12.1.4 Independent Sampling 2013

During the site visit, Claude Duplessis, Qualified Person selected independent samples. A total of 31
samples were taken from the hole Joy-13-120. The procedure consisted of a selection of 15 witness
intervals of LCIO original samples and the 15 corresponding intervals from the rejects. Samples were
divided using a splitter and bagged at the preparation laboratory of LCIO in Schefferville under SGS staff
supervision. All samples were sent to SGS Lakefield for analysis. The following table summarizes the

LCIO original sample numbers and SGS independent sample numbers.
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Table 12-2: Standards Summary (2013 Drilling Program)

Independent Samples JOY-13-120

Sample Number Reject Number
From (m) To (m) Century SGS Century SGS
114 117 490355 42451 - 42466
117 120 490356 42452 - 42467
120 123 490357 | 42453 - 42468
123 126 490358 | 42454 - 42469
126 129 490359 | 42455 - 42470
129 132 490360 | 42456 - 42471
132 135 490361 42457 - 42472
135 138 490363 | 42458 - 42473
138 141 490364 42459 - 42474
141 144 490365 42460 490366 42475
144 147 490368 42461 - 42476
147 150 490369 42462 - 42477
150 153 490370 42463 - 42478
153 156 490371 42464 - 42479
156 159 490372 | 42465 - 42480

In order to validate the correlation between the batches of samples, the following pairs were plotted:

= SGS independent samples versus LCIO original samples
= LCIO original samples versus Rejects

= SGS independent samples versus Rejects

The analytical results for Fe % and SiO, % plotted in the following diagrams show good correlation and
reproducibility of the analytical samples for the %Fe. As expected, the best correlation appears to be
between LCIO original samples and SGS independent samples. However, the SiO, reject results appear
to be significantly different than both LCIO originals and SGS independent samples. We can see several
results out of the +/-20% lines. For %Fe, the rejects appear to be systematically higher in %Fe and lower
in %Si0O, than the LCIO originals or the SGS independent results. This could be relevant to an existing

bias in the reject values.
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Figure 12-16: Comparison Correlation SGS Independent vs LCIO Fe % & SiO> %

In order to validate the possibility of a bias, a T-test was performed. The following table shows results.

Table 12-3: T-Test Analysis

BBA

O
Element Bias Estimated Difference Bias Estimated Difference
% Fe 99.9% 1.0% 98.5% 2.0%
% SiO; 96.8% -3.0% 96.0% -16.0%
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The T-test results show a bias at 99.9% for the Fe% values between SGS independent samples and
LCIO original samples. The difference in %Fe of the SGS independent sample value is estimated at the
original value +1%. For the SiO,, the possibility of bias is 96.8% with an estimated difference of -3% in
%Si0, of the SGS analysis. Those results show that the assay values from SGS Lakefield have
systematically higher %Fe than the original data set and lower %SiO,. However, the estimated
differences are low and can be explained by differences between calibration curves, sample size used for

analysis and sample division.

For the reject, the possibility of bias in regard to the SGS independent samples is 98.5 % with +2% Fe in
the reject than in the SGS independent sample. The possibility of bias is 96% for the SiO, with an
estimated difference of -16% of SiO, in the reject than in the SGS sample. The estimated differences are
relatively high and required more investigation to find the origin of observed difference. The rejects were

not used for the estimation and had not impacted the resources estimates.

The bias analyses concluded that the current data used for the resources estimation had systematically a
lower %Fe grade and a higher SiO, value and as well for the rejects for the SGS independent samples. It

can be concluded the actual resources estimate to be conservative based on original dataset.

12.1.5 Data Verification Conclusions and Recommendations

As part of the 2013 work program at Joyce Lake, LCIO implemented a QA/QC protocol that consisted of
inserting reference materials into the sample series (including both standards and blanks). The QA/QC

program also included analysis of duplicates on selected samples.

Actlabs proceeded to the 2013 assays analysis. The data verification was done on the iron grade (Fe %)
assay results from 2013 drilling program. Visual analyses of duplicates of Actlabs assays showed
satisfactory correlation. Only one result was outside the minus 20% boundary (indicated by a red bar and
red circle in Figure 12-2 and Figure 12-3). The error was 23.32% in hole Joy-13-132 at the depth of 51 m
(the duplicate sample number is 494369). This result could be related to the error either at sample
collection in the field or sample preparation at the Lab, however there were not enough that failed to

invalidate the results.

For the blanks, a 1% error line was set as an acceptable limit for iron. The verification did not return any

relevant issues.
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Reported results for the standards inserted in the 2013 drill program showed good correlation with the
expected mean. Only seven sample values compared were outside of its respective two standard
deviation limits. Those seven values were not considered to have invalidated all the results considering

that they were not out three standard deviations lines.

Independent samples returned a good correlation between samples from SGS and LCIO with an existing
bias in the SGS analysis having systematically higher %Fe and lower %SiO,. However the bias cannot be
considered as significant to have had an impact on the resources estimate qualities. The rejects analysis
returned a strong bias for silica analysis. The SiO, was systematically under estimated in the rejects and
the Fe overestimated. Considering these analyses, the data used for the estimation appear to be

conservative and adequate for the purpose used in the Report.
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13 MINERAL PROCESSING AND METALLURGICAL TESTWORK

Metallurgical testwork performed on the Joyce Lake mineral deposit samples is documented in three

reports:

1. ‘Mineralogical Characterization of Samples from Joyce Lake Deposit' by COREM, report number
T1362, dated September 18, 2012.

2. ‘Beneficiation of the Joyce Lake Deposit’ by COREM, report number T1371, dated May 1, 2013.

3. ‘Metallurgical Testing of Samples from the Joyce Lake Location at Attikamagen’ by SGS Canada,
report number 13609-002, dated December 10, 2013.

A battery of physical and metallurgical tests was performed on various composite and bulk samples
extracted from the Joyce Lake deposit. The composite samples, used mainly for beneficiation testwork,
generally covered the deposit and BBA believes them to be reasonably representative. With regard to the
bulk samples, one of the three samples was deemed not to be representative of the general deposit nor
of the mineralized material that will be processed due to its low iron and high manganese content. This
testwork was performed as part of the Joyce Lake Project Preliminary Economic Assessment (PEA),
having an effective date of May 8, 2013. No new testwork has been performed for the current Feasibility
Study.

As part of the current Feasibility Study, BBA used these testwork results to perform a trade-off study to
compare the merits of processing Joyce Lake material by wet processing entailing concentration versus
the base case of dry processing consisting of crushing and screening material to produce a lump and a
fine product without the generation of any concentration rejects. The results of this study will be discussed

in Chapter 17 of this Report.

13.1 COREM Testwork Summary

The first phase of testwork performed by COREM consisted of mineral characterization on 13 composite
samples prepared using 185 individual samples from various locations within the Joyce Lake deposit. The
composite samples TFe grade varied from 33.4% to 62.2% and the predominant iron species is hematite.
A few samples showed the presence of significant quantities of MnO. This characterization testwork
showed that hematite is of fine and very fine grain and is often intimately associated with quartz. The
composite samples grading lower in iron were characterized by very fine hematite intimately associated
with fine quartz grains. Although such particles were also observed in the higher iron grade composite
samples, these samples were characterized by a predominance of particles consisting mainly of very fine

hematite and free coarse quartz. It was found that the liberation size of the fine hematite was less than
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150 um. The testwork concluded that it would be difficult to achieve a high grade concentrate using

gravity or flotation processes due to the porous nature of the hematite reducing its apparent density and
the presence of a very fine mix of iron and silica dust (<20 ym) coating the particles thus lowering

selectivity in flotation.

In a second phase of testwork, COREM prepared three composite samples from approximately 190
samples based on instructions from LCIO. The composite samples were first homogenized and crushed
to 100% passing 850 um and were then subjected to gravity separation tests using Wilfley Tables and
Dense Media Separation (DMS). Reverse Flotation tests and Wet High Intensity Magnetic Separation
(WHIMS) tests were also performed on the composite samples. It was determined that test results were
influenced by the presence of a significant amount of ‘very fine orange dust’ in the samples that
negatively impacted the test results. Some of the testwork was subsequently repeated on samples that

were pre-treated by a scrubbing step to remove very fine particles smaller than 25 pm.

The head analysis of the three composite samples was as follows:

Sample ID %TFe %SiO,
#1-3* 58.2% 13.6%
#2 40.1% 40.4%

#4 39.7% 40.0%

*This is a single combined sample from 2 samples.

The general conclusions from the testwork were as follows:

= Wilfley Table test results on un-scrubbed samples showed a very poor weight and Fe recovery for all
three samples.

= DMS test results on un-scrubbed samples also showed a poor upgrade result. Mineralogical testwork
performed on the sink products of all three samples showed that iron oxide particles contained a
significant quantity of very fine quartz inclusions suggesting that further upgrade would only be
possible if samples were subjected to very fine grinding.

=  Scrubbing removed very fine ‘orange dust’ of significant Fe content. It was not possible to remove all
of this dust.

= The scrubbed high head grade sample, Sample #1-3 was subjected to repeats of various tests.
Following scrubbing, the Fe and silica grade of the scrubbed sample were essentially the same as
that of the un-scrubbed sample. Test results are summarized as follows:

- DMS test results were similar to the results obtained with the un-scrubbed samples.

- Wilfley Table test results were similar to the results obtained with the un-scrubbed samples.
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- Flotation and WHIMS tests were performed on Wilfley Table concentrate and middling. Good

flotation results were only obtained after the Wilfley Table concentrate sample was reground.
WHIMS results showed that Fe concentration of Wilfley Table middling product beyond a
grade of about 50% Fe could not be achieved, suggesting that grinding would be required in
order to upgrade further.

= The scrubbed low head grade sample, Sample #2, was subjected to a repeat of WHIMS and flotation

tests. Test results for both were in line with what was observed with Sample #1-3.

This testwork by COREM was performed to evaluate the response of the samples to beneficiation.
Although this testwork is of limited use for evaluating the potential of the Joyce Lake deposit as a Direct
Ship Operation (DSO), it is however useful to assess the response of the mineralized material to various
beneficiation processes and the challenges that would be encountered should such a route be
considered. It was clearly shown that the lower head grade mineral (in the grade range of 40% Fe) iron

liberation would require very fine grinding in order to upgrade to an acceptable iron grade.

13.2 SGS Testwork Summary

Testwork at SGS was performed on three bulk samples and three composite samples that were
submitted for various characterization and beneficiation tests. All samples were submitted for particle size
distribution, direct head assays, while the three as-received bulk samples (at minus 8” or 200 mm) were
also submitted to bulk density and angle of repose determination. The average angle of repose for the
three bulk samples was found to be between 35° and 38°. The bulk density for Bulk Sample #1 and for
Bulk Sample #2 was identical at 2.55 t/m® whereas for Bulk Sample #3 the bulk density was measured at
2.21 tm°.

The three bulk samples were subsequently crushed to minus 1-1/4 inch (31.5mm) and they, along with
the composite samples that were composed of assay reject material previously crushed to minus 10
mesh (1.7 mm) were submitted to full Particle Size Analysis and head assay. One of the three bulk
samples (Bulk #3), taken from a localized, low grade zone of the Joyce Lake deposit, had a relatively low
iron grade and a very high MnO level. This sample was deemed as non-representative, as confirmed
following review of MnO distribution in the geological block model. Consequently, testwork performed on
this sample will not be discussed. The head analyses of the two remaining bulk samples and three

composite samples used for testing by SGS are indicated in Table 13-1.
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Table 13-1: Sample Head Assays

Sample ID %Fe %SiO>
Bulk #1 68.5% 1.3%
Bulk #2 63.6% 7.0%
47-53% Fe Comp 50.6% 25.5%
53-57% Fe Comp 55.0% 18.5%
57-62% Fe Comp 59.4% 11.4%

The results also showed that, in general, the iron grade decreased with the particle size, and this was
noted particularly in the three composites at sizes finer than 100 microns. This also suggests that in
producing a coarser lump product and a fine product, a slight iron concentration in the lump product can
be expected. The testwork generally supports this as seen in Table 13-2. The bulk densities and angle of

repose measured for both the lump and fines products are presented in Table 13-3.

Table 13-2: Head and Product Assays for Bulk Samples #1 and #2
Bulk Sample Bulk Sample Bulk Sample Bulk Sample

=2l #1A #1B #2A #2B
Head Assay
Fe (%) 68.4 68.4 63.1 63.7
SiO2 (%) 1.2 1.2 7.4 6.7
Lump (+6.7mm)
Fe (%) 69.2 69.1 64.3 66.9
SiO2 (%) 0.6 0.7 6.3 3.3
W1 fraction (%) 51.4 52.2 17.4 20.1
Fines (-6.7mm)
Fe (%) 67.6 67.5 62.8 62.9
SiO; (%) 1.8 1.9 7.6 7.6
Wt fraction (%) 48.6 47.8 82.6 79.9

Table 13-3: Angle of Repose and Bulk Density Measurements for Bulk Samples #1 and #2

Angle of Repose

Product ) Bulk Density (t/m°)
Lump (+6.3mm) 28 2.34
Bulk #1
Fines (-6.3mm) 28 2.68
Lump (+6.3mm) 33 2.14
Bulk #2
Fines (-6.3mm) 32 2.27
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The bulk samples were prepared in order to be subjected to some grindability testwork such as Bond

Crusher Work Index (CWi) and Bond Abrasion Tests. These parameters were used for this Feasibility
Study to provide crushing circuit design criteria. The average CWi for the two representative bulk samples
was 9.6 kWh/t for Bulk Sample #1 and 10.7 kWh/t for Bulk Sample #2, with overall variation between
8.6 kWh/t and 11.4 kWh/t. Testwork also indicated that samples from the two representative bulk
samples were of relatively high abrasiveness and quite variable. The average Bond abrasion index for
Bulk Sample #1 was 0.374g and for Bulk Sample #2 the index was 0.555g.

Mineralogical testwork was performed on the minus 10 mesh (1.7 mm) fractions of each of the bulk
samples. Results indicated that the iron in both Bulk Sample #1 and Bulk Sample #2 was present

predominantly as goethite, followed by hematite.

Scrubbing tests were performed on each sample and results did not show any significant improvement
compared to wet screening with the exception of Bulk Sample #1, which showed Fe distribution to be
slightly finer than wet screening suggesting that some attrition took place. A series of beneficiation tests

were conducted on the samples with the objective of reaching a target grade of 64% Fe.

Heavy Liquid Separation (HLS) tests were first performed. Bulk Sample #1, having a head grade of 68%
Fe, as expected, showed a very high weight recovery to the sink product. Bulk Sample #2 achieved a
grade of 66% Fe. None of the size fractions of the composite samples 47-53% Comp and 53-57% Comp
reached the targeted Fe grade of 64%, however some upgrading was observed. The 57-62% Comp did

reach 64% Fe at the finer size fractions.

A sub-sample of Bulk Sample #2 at minus 850 um was submitted for WHIMS testing. Results were the
same for scrubbed and wet screened material. A grade of 64.5% Fe and 5.3% SiO, was achieved with an
80% weight recovery and an 85% Fe recovery. The concentrates were significantly coarser than the
tailings, showing that the finer fractions were higher in liberated silica. The 47-53% Comp was also
submitted for WHIMS testing. The best results were obtained at the lowest magnetic intensity where a
grade of 60.5% Fe and 11% SiO, were achieved, but with only a 50% weight recovery a 62% Fe
recovery. As the magnetic field intensity was increased, weight recovery increased at the detriment of Fe

grade.

Wilfley Table tests were conducted on Bulk Sample #2, as well as on the three composite samples. Test
results for the bulk sample generally indicated that an Fe grade of 63% was achieved with weight
recovery between 77% and 81% and an Fe recovery between 79% and 83%. Tailings Fe grade was high
at 57%. Of the three composite samples at minus 1.7 mm subjected to Wilfley Table tests, only the 57-

62% Comp sample achieved the targeted 64% Fe grade, albeit at only 60% Fe recovery. The tests
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performed on the 47-53% Comp sample at minus 850 um however, showed that the targeted 64% Fe

grade was achieved but Fe recovery was only 43%.

Testwork performed with a hydroseparator showed negligible Fe concentration to the underflow and very

high weight recovery for all samples.

13.3 Conclusions from the Testwork

The testwork performed during the PEA provided some general orientation for predicting performance of
a DSO project using dry processing. Some material characteristics such as bulk density and angle of
repose were measured for as-received bulk samples, as well as for lump and fines products, which are
used in this Feasibility Study for developing design criteria for stockpile design. Also, some key
grindability parameters, including CWi and Bond Abrasion Index, were measured that are required design

criteria for sizing of the crushing circuit for producing lump and fines products.

More importantly, the beneficiation testwork performed by both Corem and SGS highlights the challenges
to be expected if wet processing and beneficiation of lower grade ore were to be considered in the Joyce

Lake process flowsheet.

BBA used these testwork results to perform a trade-off study to compare the merits of processing Joyce
Lake material by wet processing entailing concentration versus the base case of dry processing
consisting of crushing and screening material to produce a lump and an fine product without the
generation of any concentration rejects. The results of this study will be discussed in Chapter 17 of this
Report along with a description of the recommended processing route that BBA adopted for this

Feasibility Study.

Although BBA is of the opinion that no further testwork was required for this Feasibility Study, BBA makes
the following recommendations for the next phase of the Project development that are aimed at reducing

project risks and better predicting future operations:

=  Following the completion of this Feasibility Study and prior to confirmation of final design, a new bulk
sample should be prepared grading 60% to 62% Fe. The Particle Size Distribution of the sample
should firstly be such that it is reasonably representative of run of mine ore expected from the mining
operation. Secondly, the material should be crushed to produce lump and fines products reasonably
representative of the final product expected from the dry processing plant. Considering that lump
product attracts a premium over fines product, there is value in better predicting the lump to fines ratio
of the operation. Also, this type of testwork would confirm the degree of iron upgrading to the lump

product determined from the previous testwork.
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= The bulk density and angle of repose for lump and fines products have been characterized in the

previous testwork. Although these are not critical parameters, it would be beneficial to have additional

data from a representative sample for confirmation.

Based on the beneficiation testwork performed to date and the results obtained, BBA is of the opinion
that, if a wet processing route were to be followed to upgrade lower iron grade ore for this Feasibility
Study, the testwork performed to date is insufficient to make a proper assessment of the metallurgical

performance and cut-off grade for the development of a definitive wet processing flowsheet.
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14 MINERAL RESOURCE ESTIMATE
14.1 Mineral Resources Estimation Result and Conclusion

Mineral resource reporting was completed in GENESIS using the conceptual iron envelope. Mineral
resources were estimated in conformity with generally accepted CIM Estimation of Mineral Resources
and Mineral Reserves Best Practices Guidelines. The updated Mineral Resource Statement for the Joyce
Lake Iron DSO deposit is repeated here as of March 2014:

The mineral resource estimate, based on the drilling results from the 2011-2013 drilling programs show
24.29 million tonnes of Measured and Indicated mineral resources at an average grade of 58.55% total
Iron (TFe) plus an additional 0.84 million tonnes of Inferred mineral resources, at cut-off grade of 50%
TFe. The results at a 55% cut-off grade are also shown in Table 14-1. The resource estimate shown

below is not constrained by the open pit that was designed in the 2013 PEA.

Table 14-1: Summary of NI 43-101 Mineral Resource Estimate at Joyce Lake DSO Project (SGS March 2014)

Joyce Lake (DSO) Resources

55% Fe Cut-off Tonnes % Fe % SiO- % Al;03
Measured (M) 12,880,000 61.45 9.02 0.54 0.86
Indicated (1) 3,600,000 61.54 9.38 0.49 0.64
M+I 16,480,000 61.47 9.10 0.53 0.81
Inferred 800,000 62.47 7.73 0.43 0.80
50% Fe Cut-off Tonnes % Fe % SiO- % Al;03 % Mn
Measured (M) 18,650,000 58.67 13.02 0.55 0.81
Indicated (1) 5,640,000 58.14 14.39 0.51 0.54
M+l 24,290,000 58.55 13.34 0.54 0.75
Inferred 840,000 62.00 8.43 0.43 0.78

Within a mineralized envelope, % Fe Cut-Off on individual blocks
Variable Density (equation derived from core measurements), tonnes rounded to nearest 10,000.

In the opinion of the qualified person, the geological interpretation, sample location, assay intervals,
drillhole spacing, QA/QC, specific gravity measurements on core and grade continuity of the Joyce Lake

DSO deposit are adequate for this resource estimation and classification.

For comparison purposes with previous tabulations for 2013, without applying a cut-off grade, materials

within the geologically determined mineralized envelopes are presented in Table 14-2.
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Table 14-2: Summary of Joyce Lake Mineral Resources with No Cut-Off Grade (SGS, March 2014)

(Envelope) Tonnes % Fe % SiO> % Al,O3 % Mn
Measured 25,800,000 55.41 17.84 0.52 0.75
Indicated 8,520,000 54.41 19.97 0.48 0.44

M+l 34,320,000 55.16 18.37 0.51 0.67
Inferred 870,000 61.57 9.08 0.44 0.75

14.2 Geological Interpretation and Modeling

The Joyce Lake iron deposit is held in folded and fractured banded iron formations of the Proterozoic
Sokoman formation. The iron mineralization is stratabound, sedimentary in origin, and occurs within a
synclinal structure plunging shallowly to the southeast. The main DSO enrichment is within the nose of

the syncline.

LCIO provided a three dimensional model to SGS for the main stratigraphic rock units as GEMS

wireframes interpreted from the drilling data.

= UMH (Upper Massive Hematite)
= RC  (Red Chert)

= LMH (Lower Massive Hematite)
= LRC (Lower Red Chert)

Each stratigraphic unit exhibits different iron content and variable magnetite and hematite proportions.
The UMH and LMH are generally the DSO bearing units. For resource modelling, a three dimensional
model for the interpreted DSO was generated, hereafter referred to as the “mineralized envelope”. The
geological model has changed slightly from the last estimates and the new interpretation takes into
account new logs indicating a potential thrust fault as evidenced by fractured zones resulting in a splitting
of the UMH deposit along the azimuth 135.
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Figure 14-1: Lithological layers of Joyce Lake Property (Section Joy_1.5N)

Because the deposit folds NW-SE and slopes SE, transverse sections were used rather than longitudinal

sections. A total of 18 interpretations on sections (prisms) were used with a spacing of about 50 m.

14.3 Mineral Resources Estimation Methodology and Geological Modeling

The resources estimation and classification sections of this Feasibility Report on the Joyce Lake project

mineral resource estimate were prepared by Claude Duplessis, P.Eng.

The current reported classified resources of the Joyce Lake Deposit are compliant with standards as

outlined in the National Instrument 43-101.

14.3.1 Resource Estimation

As usual, Joyce Lake DSO resources were estimated through the construction of a resource block model
with fixed size blocks on a regular grid filling an interpreted mineralized envelope and with grades
interpolated from measured grades of composited drillhole samples around the blocks and within the
same envelope. Blocks were then assigned to resource categories according to average proximity to

samples.

14.3.2 Envelopes and Block Model Definition

The block model coordinates were based on the local UTM grid observations recorded in the North
American Datum 1983 (NAD83) Canadian Spatial Reference System (CSRS). It was made using 5,657
assayed intervals totalling 17,030.42 m. The Block Model was defined by blocks measuring 5 m long by
5 m wide by 3 m thick. The blocks were confined to the wireframe described above, as well as a surface
defining the base of overburden. The block model was computed by block percentage within envelopes in

order to avoid over estimation of the tonnage. The base of overburden was defined by a wireframe joining
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the base of drillhole casings across the area and rock outcroppings. A total of 1,315 composites, totalling

3,945 m from 111 holes, and one channel were used to make the block model estimation.

Limits of mineralized zones were interpreted from drillhole assay information available on sections. A
minimum assay value of 45% Fe was used to delineate potentially mineralized material applied to original
(3 m) assay intervals with a minimum sample length of 1.5 m. The mineralized intervals were also verified
and revised individually to limit the high SiO, values. The current mineralized solid models include local
internal waste with grades less than 45% Fe cut-off, which is necessary for geological continuity. The
main iron deposit called LMH is located in the Lower Massive Hematite (LMH) lithological layer between
the Red Chert (RC) and the Lower Red Chert (LRC). Two other block models, UMH_1 and UMH_2, were

also created in the Upper Massive Hematite Layer.

Table 14-3: Block Model Parameters and Block Counts

| X (m)  Yym zZm
Size 5 5 -3t
Discretization 1 1 1
Starting Coordinate 657900mE 6085310mN 590
Ending Coordinate 659175mE 6086685mN 302

LMH UMH_1 UMH_2

Total number of blocks 106,935 (100%) 9,549 (100%) 22,891 (100%)
Total estimated blocks 106,935 (100%) 9,549 (100%) 22,891 (100%)
Volume 6,135,525 m’ 716,175 m® 791,475 m°

1. The (-) indicates that the block index elevation gradually increases from the surface to the bottom extent of the deposit block
model. Please note that the starting Z coordinates are greater than the ending Z coordinates.

The mineral resource estimate was completed using the three dimensional wireframe modelling of DSO

followed by block model interpolation methodology.
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Figure 14-2: Oblique View of Joyce Lake Mineralized Envelopes for Block Modeling (2014), Looking North (Y) in GENESIS
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14.3.3 In-Situ Density Correlation

Density measurement was only conducted on the drill core samples from the 2013 Phase Il drilling
program, while the samples from other drilling seasons, mostly the RC drilling, cannot be used for the
Density measurement due to nature of drilling methods. This section presents analysis results and
conclusions of available Density measurements on core. For reader information, density is used to
convert volume into tonnage, the specific gravity of the material cannot be used directly since presence of

voids are observed in the core, which is typical of DSO iron deposits in the region.

Basic univariate statistics (Table 14-4) have been performed on the total density population (N=752), the
population within the envelope LMH (N=147), the population of holes Joy-13-153 and Joy-13-155 (N=53)
and finally the mineralized zone of holes Joy-13-153 and Joy-13-155 (N=13).

Table 14-4: Univariate Statistics on Density Populations

Joy-13-153 and

Entire Population = LMH Envelope Mineralized Zone

Joy-13-155
Count 752 147 53 13
Min 1.90 253 2.42 2.75
Average 3.25 3.59 3.12 3.48
Median 3.20 3.54 3.06 3.54
Max 6.00* 6.00" 4.30 4.30
StDev 0.44 0.56 0.37 0.41

1. Entire Population and LMH both have a high density measurement of 6.0 and pure hematite has an S.G. of 5.24,
which indicates there may be measurement error on the sample.

The entire population and the Joy-13-153 and Joy-13-155 holes have similar averages as per the LMH
zone and the ore zone, however it appears that there is some anomalous data in the larger populations
and as evidence by lower standard deviations and calculated densities. It appears that the Joy-13-153
and Joy-13-155 holes are a reasonable proxy for the total population and the ore zone for the LMH
envelope. The Joy-13-153 and Joy-13-155 holes have been selected by the author for use as a reduced
data set for our determination of density due to higher confidence in the density measurements; but not
without first investigating all populations as tedious work has been done by the technical team to gather
the density measurements. High recovery was observed at the core shack during the site visit which is

very positive.
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It must be stated that the relationship between analysis of oxides (especially iron) and the density
measurement on core was investigated since the author’s goal was to use the grades of the RC analysis
and associate a calculated density. This was why several mathematical tests were performed to get

comfortable on the regression to be used.

Figure 14-3: Well Recovered Drill Core Showin%; Voids at the Core Shack
During Visit October 3" & 4", 2013.

Method 1: Density Correlation — Within the LMH Envelope

A linear regression of all the Density data available within the LMH envelope using both the Fe% and the
Si% values was conducted. All the samples were found within the LMH envelope that contained Density

measurements. These samples were from 19 holes as shown in Table 14-5.

Table 14-5: Holes and Count of Density Observations

Hole ID # of Tests

Joy-13-153 5
Joy-13-155 9
Joy-13-156 11
Joy-13-157 4
Joy-13-158 11
Joy-13-159 1
Joy-13-160 5
Joy-13-161 5
Joy-13-162 2
Joy-13-163 9
Joy-13-164 7
Joy-13-165 10
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Hole ID # of Tests

Joy-13-166 14
Joy-13-167 4
Joy-13-168 24
Joy-13-169 3
Joy-13-170 3
Joy-13-171 8
Joy-13-172 12
TOTAL 147

At first it was decided to use only Fe as a proxy for Density in the linear regression, however the following
correlation matrix (Table 14-6) indicates that silica also has a strong correlation to the density albeit

negative. As well, silica and iron are (negatively) very strongly correlated.

Table 14-6: Correlation Matrix

Density observed Si Fe
Density observed 1
Si -0.5475 1
Fe 0.5744 -0.9904 1

After running the regression package, the following results were achieved:

Table 14-7: Regression Statistics

Multiple R 0.59
R Square 0.35
Adjusted R Square 0.34
Standard Error 0.46
Observations 147
ANOVA
DF SS MS F Significance F
Regression 2 16.44 8.22 39.43 0.00
RES[VEL 144.00 30.03 0.21
Total 146.00 46.47
Coefficients Standard Error t Stat P-value
Intercept -2.1349 1.77 -1.21 0.23
SiO 0.0418 0.02 2.31 0.02
Fe 0.0898 0.03 3.47 0.00
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We can see from the Multiple R stat 0.59 that the regression of Si and Fe is superior to Si or Fe alone,
since 0.59 is larger than either correlation from Table 14-6; however the gain is marginal. An S.G.

calculation formula can be created from the coefficients such that:

Calculated Density = %SiO,* 0.0418 + %Fe * 0.0898 - 2.1349

A plot of the pairs; observed density versus calculated, was created (Figure 14-4) to examine the
regression formula. Though the bulk of the data is around the 1:1 line, there appears to be an abnormal

population, for the high iron samples.

SG Observed Vs. Calculated Regression;
N=151; within LMH envelope
7
6 f
3° 3
2 Q
a ensity
©4 e —5
o
[ ]
3 [ ]
) ™
Q.
2 .
2 3 4 5 6 7
Calculated

Figure 14-4: Density Observed within the LMH Envelope vs. Calculated

The non-conclusive correlation for these samples may indicate an error with either the calculation or the
observations. It is possible because the observations were on sub samples within a run and not done on
a complete run (3 m), that the porosity and average density is not adequately reflected for these samples
if the run is not homogeneous. So it was decided to conduct further tests using two holes Joy-13-155 and

Joy-13-153 to test the hypothesis and these holes had Density tests on complete run intervals.
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Method 2: Density Correlation — Complete Intervals for Joy-13-155 and Joy-13-153

A new correlation matrix (Table 14-8) was created for the 53 samples in Joy-13-153 and -155, and they

are more strongly correlated than the previous population, as evidenced in Table 14-7.

Table 14-8: Comparison Correlation Matrices

N=53 [Joy-13-153 and -155] N=143 Within LMH Envelope

Density SiO; Fe Density SiO; Fe
Density 1 1
SiO2 -0.6492 1 -0.5475 1
Fe 0.6590 -0.9974 1 0.5744 -0.9904 1

Two linear regressions were done with Fe and Si, one on the complete 53 samples, and a subset of 13

samples within the ore zone. The results are in Table 14-9.

Table 14-9: Regression Statistics — Joy-13-153 and -155 Density:
All Samples vs Ore* Min Zone Samples

N = 53; Joy-13-153 and Joy-13-155 S.G. samples N =13; Joy-13-153 ansdarJT?glélj-lSS [Ore Zone] S.G.

Regression Statistics

Regression Statistics

Multiple R 0.6687 Multiple R 0.5403
R Square 0.4471 R Square 0.2919
Adjusted R Adjusted R

Square 0.4250 Square 0.1503
Standard Error 0.2782 Standard Error 0.3800
Observations 53 Observations 13

ANOVA ANOVA

Signific Signific
df SS F ance F df SS MS F ance F
20.216
Regression 2 3.1297 1.5649 0 0.0000 | Regression 2 05951 0.2975 2.0610 0.1780
Residual 50 3.8704 0.0774 Residual 10 1.4437 0.1444
Total 52 7.0001 Total 12 2.0388
Standard
Coefficients Standard Error  t Stat P-value Coefficients Error t Stat P-value
Intercept -0.9542 3.0214 -0.3158 0.7535 | Intercept 0.1586 8.8207 0.0180 0.9860
% Fe 0.0676 0.0444 1.5236 0.1339 | % Fe 0.0522 0.1292 0.4038 0.6949
% SiO, 0.0328 0.0305 1.0764 0.2869 | % SiO, 0.0204 0.0887 0.2302 0.8226

The multiple regressions of both Fe and SiO, illustrate a correlation factor higher than either individual
element. The Multiple R for the 53 samples is higher than that of the 153 samples within the LMH

BRA
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envelope, whereas the ore zone samples Multiple R is lower; however it is decided that it comes from a

more reliable dataset, that of holes Joy-13-153 and Joy-13-155.

By inspection of Figure 14-5, the observed Density versus calculated Density for the two populations can

be compared.

*The term Ore zone is used here to specify it is a mineralized intercept and it has not yet been identified

as Ore in the terms of NI 43-101 (Min for Mineralized).

SG Ohserved vs. Calculated
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Figure 14-5: Scatter-Plots Comparing Density Observed Versus Regressed
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Table 14-10: Multivariable Linear Regression Equations

Zone Population Formula
All Samples 53 Dens = Fe% - 0.0676 + Si02% - 0.0328 — 0.9542
Min Zone 13 Dens = Fe% - 0.0522 4+ Si02% - 0.0204 + 0.1586
Low Grade 40 Dens = Fe% - 0.0521 + Si02% - 0.0282 — 0.2972

It can be observed that the formula for the ore zone has a positive component compared to the other two
equations; this is simply related to the difference in the sub population. Decision was made by the author
that these holes have the most reliable information, and thus the author checked the regression on the full
population, which provides reasonable global confidence. To formulate an equation suited to the
Mineralized (ore) zone and the grades, a regression formula has been calculated from that demonstrated

group of data (population), even-though it does not have the highest amount of data.

It can be seen in the following table (Table 14-11), that there is a negative correlation of similar magnitude
between Fe and Si for all populations, and that individually Fe and Si have a similar but opposite
correlation with Density that is best demonstrated for the full population and for the ore zone. This
correlation appears weaker in the low grade zone of Joy-13-155 and Joy-13-153. It can also be seen that

the mineralized (ore) zone population is slightly different where the median is higher than the average.

Table 14-11: Correlation Matrices for Joy-13-155 & -153 and Statistics for S.G.
Total Iron, and SiO;.

Correlation Matrices

Full N = 53 Ore Zone N =13 Low Grade Zone N =40
Dens %TFe %Si Dens %TFe %Si Dens %TFe %Si
Dens 100% Dens 100% Dens 100%
%TFe 65.9% | 100% %TFe 53.6% | 100% %TFe | 35.1% | 100%
Si -64.9% | -99.7% | 100% Si -52.9% | -99.6% | 100% Si -33.3% | -99.3% | 100%
Descriptive Statistics
Count 53 53 53 Count 13 13 13 Count 40 40 40
Min 2.42 26.70 0.86 Min 2.75 36.60 0.86 Min 2.42 26.70 3.32

Average 3.12 4155 | 38.64 | Average 3.48 57.75 | 15.38 |Average 3.01 36.28 | 46.20

Median 3.06 38.00 | 43.82 | Median 3.54 58.60 | 13.65 | Median 3.00 34.50 | 48.90

Max 4.30 68.00 | 59.88 Max 4.30 68.00 | 46.32 Max 3.61 65.90 | 59.88

StDev 0.37 1211 | 1761 StDev 0.41 9.82 14.29 | StDev 0.26 7.07 10.57
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Table 14-12: Verifying the Regression Coefficients with the Means

Coefficients Ratios Average from Table 14-10 Calculated

Fe Si Si:Fe Fe:Si Avere Aves; Avepens | Calc Dens -Int
FullN=53 | 0.0676 | 0.0328 0.4852 2.061 41.55 38.64 3.12 4.08 -0.9562
Mineralized
zone N = 13 0.0522 | 0.0204 0.3908 2.559 57.75 15.38 3.48 3.33 0.1517
LGZN=40 | 0.0521 | 0.0282 0.5413 1.848 36.28 46.20 3.01 3.19 -0.1830

Through a simple verification, the coefficients and their ratios can be seen. The mineralized (Ore) zone
places a higher importance on the iron value. Additionally the means of the population calculated Density
without including the intercept was used. The calculated Density was then subtracted from the average
Density to determine an intercept and when compared to the intercepts from the regression algorithm,

there is reasonable correlation.

It is not the intention to indicate or emphasize much meaning into the group of data; as in this case it is a
way to bring the formula into reality (Density observed), but does not have any other significant meaning.
If 0% Fe and 0% Si existed, a negative Density would not exist. That being said, without all the factors

including porosity and humidity, the statistical validity of a negative intercept would not be rejected.

Method 3: Density Correlation — Calculating Density Based On Idealized Mineral Properties.

For this method, the following assumptions were made:

. The Fe is entirely in the form of hematite and has an S.G. of 5.24.
. The Si is entirely in the form of quartz and has an S.G. of 2.65.

. The porosity is 100% (YoHematite + %Quartz) and has a density of zero.

Fe total was converted to % hematite by using a conversion factor of %yem = %ge * 1.4297.

There is an inherent problem with assumption 3 in that this will not effectively normalize or predict the

porosity; as such porosity is not properly accounted.
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SG Observed vs. Calculated Fe203+ SiO2 SG Observed vs. Calculated Fe203 +SiO2
All Samples N=53 [Joy-13-155 & Joy-13-153] All Samples N=147 [LMH envelope]
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Figure 14-6: Density observed vs mineral calculated (hematite and quartz)

Because this method does not properly account for the porosity of the rock all the calculated densities are
high. If a constant porosity of about 25% is arbitrarily selected, then the population would reasonably

match the given data.

Applying the Formulas to the Block Model

We checked different density formulas and compared them when applied to the entire block model. The

following results were obtained.

Table 14-13: Table of results after adding the formulas to the block model

Original Dens_Joy-13 Dens Joy Dens Idealizeq
N=53 Ore Zone LMH zone Fe>03 + SiO2

Block Count 143769 143769 143769 143769 143769 143769 143769
Min 0.49 32.31 291 2.77 2.85 2.75 3.75
Average 18.69 54.93 3.45 3.37 341 3.58 4.61
Median 19.56 54.17 3.44 3.35 3.39 3.55 4.58
Max 51.82 69.30 3.86 3.75 3.79 411 5.21
StDev 10.26 6.95 0.15 0.15 0.16 0.22 0.26

Using the idealized hematite formula produces false high densities, especially since it does not

adequately account for porosity. From past experience, the rocks of the Schefferville area have highly
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variable porosities, and tests would be required to determine a sufficient average. The in-situ square
excavation is usually used, but in our case it is not possible to do this test as it is under the lake. Possibly

additional density tests could be completed in the coming summer season.

Because this model is entirely in the ore envelope there is no worry in applying the formula derived from
mineralized (ore) zone samples, it is believed that the previous density formula may be conservative, as is

also the density from the LMH since there are few false high values included in the data set.

Conclusions

Because of the low distribution of the appropriate method for measurement of density data in Joyce Lake,
the specific gravity correlation with iron was made using the only two holes fully tested with Canadian
standard of the industry method. The two drillholes available are Joy-13-153 and Joy-13-155. A
multivariable linear regression was completed using the regression feature of the data analysis tool pack
in Microsoft Excel. From the coefficients table, the following regression formulas were created. Density
versus regression density was plotted to visually inspect the results, they are sufficient, but a larger

population would be preferable, particularly within the mineralized (ore) zone.

It is recommended to use the population of density samples for Joy-13-155 and Joy-13-153 as the more
reliable population, because it is believed those holes have improved quality control, and no major

outliers.

It is not recommended to use the theoretical hematite and quartz formula, because it produces more

values significantly above the mean, unless additional parameters can be determined.

For the time being, it is recommended to use the SiO, and Fe regression of method two until more

reliable density data becomes available.

According to the fact that the modelled envelops are in the mineralized (ore) zone, the equation from
Mineralized (Ore) zone was judged as a better estimation for Density in block models and was inserted as

a calculated variable.
Density = Fe% * 0.0522 + SiO,% * 0.0204 + 0.1586

The average density value returned after whole block model estimation was 3.41 and was considered as
a reasonable estimation of this type of DSO iron deposit. The author is aware that measurement of DSO
iron is not an easy task in the region. The process of enrichment creates voids and sometimes they are

not real voids as they are filled with sandy to clayish iron silica material. The contractor has succeeded in
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recovering the core and pieces of material in the triple tube core barrel and one cannot guarantee

material was not washed away and/or a real void was encountered.

As the author of the Mineral Resource Estimate, it is necessary to present the best reliable estimator to
convert the volume to tonnage in the context. It is better to stay on the safe side than over estimating the
amount. It must also be stated that mining and processing methods on the material will have an impact on

the yield of the iron ore that could go to market.

The author suggests the trial of a down the hole Gamma Ray measurement used in coal (geophysical
log) could provide a good reading of the in-situ density. (It is used for seam location and Density

measurement).

When unconsolidated material is encountered (sandy pebbles, clayish material), the wax method could be
used, however it is extremely tedious and may not come with a better appraisal than a visual estimation of
the core recovered for the sampling length and application of the density from the geologist logging the

core.

Additionally the author recommended the use of Ground Penetration Radar (GPR) survey for localization
of caverns, if any, if production is to occur it could help to position any voids or caverns within an 8 m
depth.

In conclusion, one must note that the equation incorporates a certain amount of cavity as high grade iron
samples show a lower density than the direct conversion of mass. The author considers the equation to

be adequate for the conversion of volume in-situ into in-situ tonnes.

14.3.4 Composites Used for Estimation

Block model grade interpolation was conducted on composited assay data. A composite length of 3 m
was chosen to reflect the 3 m drill sampling intervals used on the Joyce Lake deposit. Compositing was
done on the complete drillholes and channels. A total of 1,315 composited assay intervals totalling

3,945 m from 111 holes and one channel were used to make the block model.

Geostatistical analysis was done with the composite set to validate the continuity of the % Fe within the
mineralized envelope. The following graph shows good continuity along the deposit following directions

with a range of around 200 m:

v" Down Plunge of the deposit : Az 135 Dip -25
v" Down Northeast Flank: Az 225 Dip -55
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deposit. This illustrates the very low nugget effect of around 10%.
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Figure 14-7: Joyce Lake DSO 3 m Composites Variography

14.3.5 Block Model Estimation with Variable Ellipsoids

Block Model Estimation

For block model estimation, 3 m regular length composites were used to generate the point composites

within the mineralized intervals. Interpolation of the average grade of blocks within interpreted mineralized

solids from nearby mineralized composites was accomplished by an inverse distance square

interpolation, with three sequentially larger variable ellipsoids. The procedure was run in several

passes with search conditions (size of search ellipsoid, minimum data in search ellipsoid) relaxed from

one pass to the next until all blocks within the mineralized solid were interpolated. The variable ellipsoid

method establishes an orientation for each individual block according to the trend of the modeled

geological interpretation. This method was chosen to accommodate the folded structure of the deposit.

The following table summarizes the variable ellipsoid parameters used for estimation.

Table 14-14: Ellipsoid Parameters

Ellipsoid XIY/Z (m) Min Composites Max Composites Limit/Sample/Hole
A Saucer 75/60/5 6 9 3
B Saucer | 150/120/10 6 9 3
C Saucer | 150/150/75 3 9 3
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Figure 14-8: Oblique View of Block Grade Estimation Joyce Lake DSO Iron Deposit (SGS), UMH_1 and
UMH_2, Looking North(Y) (~30 Degree Plunge).
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Figure 14-9: Oblique View of Block Grade Estimation, Joyce Lake DSO Iron Deposit (SGS),
LMH, Looking North(Y) (~30 Degree Plunge).

Variable Ellipsoids

The Genesis variable ellipsoid feature involves using geology geometry as the parameter source for the
ellipsoid orientation at the coordinates of each block. To do so, a wireframe using the drill grid was
created with geolines (3d polylines) following the geometry of the deposit. These geolines, as illustrated in
Figure 14-10, are divided into two sets, a UMH set in orange and a LMH set in blue, these sets help avoid
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the effects of interaction between the two deposits. This feature appears to be particularly appropriate in

the case of the Joyce Lake folded and fractured banded deposit.

S0m
; J

Figure 14-10: Geolines Grid for Variable Ellipsoids Looking North (~30 Degree Plunge)

The following figures show the evolution of ellipsoid A along the section 1.5N.
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Figure 14-11: Evolution of Ellipsoid A along the Section 1.5N-Oblique View North is Y

14.3.6 Block Model Classification

Similar to estimation, the classification procedure was run in several passes with search conditions (size
of search ellipsoid, minimum data in search ellipsoid) relaxed from one pass to the next until most blocks
within the mineralized solid were interpolated. The orientation of variable ellipsoid is fixed by geolines.
Moreover, the size of variable ellipsoids and the minimum/maximum numbers of data used in the ellipsoid
are fixed to nine composites. In this case, three variable ellipsoids were used with fixed radii (Table
14-15). As a result, blank blocks were not estimated. The variable ellipsoid method establishes an
orientation for each individual block according to the trend of the modeled geological interpretation. This
method was chosen to accommodate the folded structure of the deposit. The following table summarizes

the variable ellipsoid parameters used for classification.

Table 14-15: Classification Parameters

Ellipsoid Shape X Min Composites Max Composites Limit/Sample/Hole
A Measured Saucer 75/60/5 6 9 3

B Indicated Saucer 150/120/10 6 9 3

C Inferred Saucer 150/150/75 3 9 3
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14.4 Mineral Resources Estimation Result and Conclusion

Mineral resource reporting was completed in GENESIS using the conceptual iron envelope. Mineral
resources were estimated in conformity with generally accepted CIM Estimation of Mineral Resource and
Mineral Reserve Best Practices Guidelines. The updated Mineral Resource Statement for the Joyce Lake

iron DSO deposit is repeated here:

The mineral resource estimate, based on the drilling results from the 2011-2013 drilling program show
24.29 million tonnes of Measured and Indicated mineral resources at an average grade of 58.55% total
Iron (TFe) plus an additional 0.84 million tonnes of Inferred mineral resources, at cut-off grade of 50%
TFe. The results at a 55% cut-off grade are also shown in (Table 14-16). The resource estimate shown

below is not constrained by the open pit that was designed in the 2013 PEA.

Table 14-16: Summary of Mineral Resource Estimate at Joyce Lake DSO Project March 2014

Joyce Lake (DSO) Resources

55% Fe Cut-off Tonnes % Fe % SiO; % Al;03 % Mn
Measured (M) 12,880,000 61.45 9.02 0.54 0.86
Indicated (1) 3,600,000 61.54 9.38 0.49 0.64
M+l 16,480,000 61.47 9.10 0.53 0.81
Inferred 800,000 62.47 7.73 0.43 0.80
50% Fe Cut-off Tonnes % Fe % SiO; % Al;03 % Mn
Measured (M) 18,650,000 58.67 13.02 0.55 0.81
Indicated (1) 5,640,000 58.14 14.39 0.51 0.54
M+l 24,290,000 58.55 13.34 0.54 0.75
Inferred 840,000 62.00 8.43 0.43 0.78

Within mineralized envelope, % Fe Cut-Off on individual blocks
Variable Density (equation derived from core measurements), tonnes rounded to nearest 10,000.

In the opinion of the qualified person, the geological interpretation, sample location, assay intervals,
drillhole spacing, QA/QC, specific gravity measurements on core and grade continuity of the Joyce Lake

DSO deposit are adequate for this resource estimation and classification.

For comparison purposes with previous tabulations of 2013 without applying a cut-off grade, materials

within the geologically determined mineralized envelope are:

% Mn

(Envelope) Tonnes % SiO> % Al,O3
Measured 25,800,000
Indicated 8,520,000 54.41 19.97 0.48 0.44

M+ 34,320,000 55.16 18.37 0.51 0.67

Inferred 870,000 61.57 9.08 0.44 0.75
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15 MINERAL RESERVE ESTIMATE

This section of the report presents the pit optimization and the detailed engineered pit design carried out

to convert Mineral Resources to Mineral Reserves for the Joyce Lake deposit.

15.1 Resource Block Model
15.1.1 Resource Block Model and Model Surfaces

SGS Geostat (SGS) was engaged by LCIO for the preparation of the resource block model for the
Project. The block size used in the model is X=5 m by Y=5 m by Z=3 m. The model was transferred to

BBA as Comma Separated Value files (CSV) for input into the MineSight software suite.

SGS provided the following variables in the resource block model:

= Mineralized block centers in UTM coordinates (X, vy, 2);
= Density of blocks (mineralized blocks only);
= Percentage of block inside mineralized envelope;

= CLASSIFICATION is the resource category (1=Measured, 2=Indicated, 3=Inferred);
= Grades: %Fe, %SiO,, %Al,03, %Mn.

It should be noted that the SGS resource model, as provided to BBA, contained only mineralized blocks
under the bedrock surface, thus all blocks that were not included in the resource block model were coded

as being non-mineralized.

Following the transfer of the block model into MineSight, a verification of the global mineral resources by

category was performed in order to ensure consistency with the results provided by SGS.

In addition to the block model file, three surface files were provided to BBA in the form of DXF files in the

UTM coordinate system:

. Topography surface with Joyce Lake bathymetry;
= Topography surface with Joyce Lake surface; and

= Overburden surface (interface bedrock/overburden).
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15.1.2 Model Density

The densities for mineralized blocks were provided by SGS in the resource block model. The density for
material within the mineralized units changes as a function of variations in the model mineralogy.
Section 14 of the report presents more detail on the estimation of block densities. The density values for

mineralized material ranged from 2.85 t/m® to 3.79 t/m>.
The average densities for waste and overburden blocks, are 2.85 t/m® and 2.1 t/m*, respectively.

15.2 Pit Optimization

All work presented in this section is based on the Joyce Lake model files produced by SGS with the

associated report date of March 3, 2014, and summarized in Chapter 14 of the present FS.

The optimization follows the geotechnical parameters presented in LVM's report concerning the open pit
design (LVM 2014a), dated December 19, 2014. LVM'’s final pit slope recommendations are also
summarized in this section.

15.2.1 Methodology

Pit optimizations were carried out using the MineSight Economic Planner Module and the Lerchs-
Grossman 3D algorithm. The pit optimization algorithm is used to produce pit shells that are physical
representations of the optimal pit to be mined, assuming a given set of parameters and 3D block model.
Using a variety of input parameters such as mining costs, processing costs, transportation costs and pit
slopes, the algorithm maximizes the undiscounted value of the pit shell. These shells are devoid of
geotechnical and operational features such as ramps and proper benching arrangements, and are to be
used as a basis and guide for the design of an engineered open pit. No capital expenses, such as those

required for waste pile construction, are considered by the pit optimization tool.

In accordance with the guidelines of the National Instrument 43-101 on Standards of Disclosure for
Mineral Projects, and the Canadian Institute of Mine, Metallurgy and Petroleum Definition Standards for
Mineral Resources and Mineral Reserves, and the US Securities and Exchange Commission’s Industry
Guide 7 (SEC Guide 7), only those ore blocks classified in the Measured and Indicated categories are
allowed to drive the pit optimizer for a feasibility study. No economic value is attributed to Inferred blocks

and, as such, these blocks are treated as waste blocks by the pit optimization routine.
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A series of pit optimizations are produced using a range of revenue factors (reduction factors on selling
price) from 1% to 100% in order to produce the industry standard pit-by-pit graph. The revenue factor is
used to measure the sensitivity of the pit optimizations to changes in mineral selling prices, as well as to
evaluate the effect of the pit size and stripping ratios on the project NPV. It should be noted that pit shells
created by using the revenue factor were performed for all economic blocks above a minimum Fe grade
of 50%. The reason for using a minimum Fe grade is to ensure that the material in the pit shells can meet
the product specification for grade. The optimization pit shells will produce a series of nested pit shells
that will prioritize the mining of the most economic material and progressively increase in size, while less
profitable material is mined as the revenue factor increases. The results of the pit optimizations are
subsequently compared on the basis of the estimated NPV and calculated undiscounted value and
tonnes of ore and waste material. From these results, a final pit optimization shell is selected that meets
project requirements and maximizes project NPV. Examples of the important project requirements include

the overall pit stripping ratio, pit depth, mine life and average grade.

15.2.2 Pit Optimization Parameters

The pit optimization parameters for the FS are selected on the best available information including results
of the PEA and geotechnical parameters developed in the FS. All parameters, with the exception of the
overall pit slope, remain unchanged compared to the results of the PEA. The overall pit slope has been
changed to 47 degrees (PEA used an overall pit slope of 50 degrees). The cost parameters used for the

pit optimizations can be found in the Operating Costs section of the PEA study, dated May 2013.
The major costs and other parameters used for the pit optimization runs are detailed in Table 15-1.

Table 15-1: Pit Optimization Cost and General Parameters

Parameters Value

Ore Mining Cost $4.34/t mined
Waste and Overburden Mining Cost $3.22/t mined
Transportation, Port and Rail Cost $26.60/t product
Processing Costs $4.35/t product
General and Administration (G/A) Cost $6.85/t product
Optimization Pit Slope 47 degrees
Processing Recovery 100%
Sales Price (FOB Sept-iles) $95.65/t product
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The selling price of C$95.65/t FOB Sept-iles used for the pit optimization work was based on preliminary
FS prices for fines and lump products, including estimated penalties and premiums considering

production of 35% lump and 65% fines.

15.2.3 Cut-Off Grade

For this project, in order to achieve a product grade of 62% Fe, the ore cut-off grade was determined
based on technical considerations which are more restrictive than normal economic considerations for
determining the cut-off grade. Metallurgical testwork and a processing trade off study examining two

options for ore processing have indicated the following:

= Material having less than about 50% Fe grade is not easily (nor economically) concentrated using
simple methods.

= For a DSO operation based on dry processing (simple crushing and screening) the targeted
average Fe grade is 62%. At this grade, penalties relating to Fe and silica are minimal. To achieve
the average grade of 62% Fe, the cut-off grade for the Joyce Lake deposit is 55%.

= Considering that there is a substantial amount of ore grading between 52% Fe and 55% Fe
generated during the mining of >55%Fe ore, LCIO will stockpile this material and process it at the
end of the mine life to generate additional revenues. This cut-off was selected while keeping

average Fe at 53.3% for lump and fines projects considered to be saleable.

As such, the ore cut-off grade for producing an economic product for the feasibility study was determined
to be 52% Fe.

15.2.4 Pit Optimization Results

As previously mentioned, a series of pit optimizations were run using revenue factors ranging from 1% to
100% of the base case selling price for the FS ($95.65/t product). These optimizations are then compared
on an industry standard pit-by-pit graph that plots pit optimization resources and the estimated pit NPV (at
a discount rate of 8%) on the same graph. The NPV is estimated assuming a constant stripping ratio and
product for sale on an annual basis and does not account for capital expenditures. A cut-off grade of 55%
Fe has been used to present the results. The pit-by-pit graph for the base case FS selling price pit

optimizations can be found in Figure 15-1.
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Pit by Pit Graph (COG: 55 %Fe)
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15.2.5 Selected Pit Optimization Results

The selection of the pit shell for the FS was based on the following criteria:

. In-pit ore resources;

= Stripping ratio and incremental stripping ratio;

= Mine life;

= Estimated pit NPV and incremental NPV per tonne of ore.

Following a review of all pit shells produced, BBA has recommended that the optimization with a revenue
factor of 0.775 be selected (PIT 69). The pit shell generated by applying a 0.775 factor (resulting in a
selling price of C$74/t FOB Sept-iles) represents the point of the NPV curve on the pit-by-pit graph, where
the NPV of the subsequent pit does not increase significantly while providing sufficient in-pit resources to
be converted into reserves for a seven-year mine life. In other words, the subsequent pits would require

additional waste stripping only to obtain a very small increase in ore mined.
The mineral resources contained within the selected pit optimization are reported in Table 15-2.

Table 15-2: Selected Pit Shell (RF = 0.775, COG 52% Fe)

Mineral Tonnage Grade Grade Grade Grade
Category (000s t) (%Fe) (%SiO2) (%AI03)  (%Mn)
Measured 15,724 59.86 11.26 0.55 0.84
Indicated 3,673 59.91 11.73 0.52 0.61

Total 19,396  59.87 11.35 0.55 0.80

Inferred 262 60.75 10.01 0.48 0.86

Overburden 2,129 - - - -
Rock 65,236 - - - -
Total Waste 67,627 ‘ - - Strip Ratio 3.49

The selected pit optimization has a total in-pit resource of 19.40 Mt of ore at 59.87% Fe. The total waste
in the pit, including overburden and Inferred material, is 67.63 Mt, resulting in a stripping ratio of 3.49.
Figure 15-2 shows the selected pit shell in a 3-dimensional view with the Measured and Indicated ore
blocks above 52% Fe.
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Figure 15-2: Selected Optimized Pit Shell - 3D Isometric View with Ore Blocks Above 52% Fe (grey)

15.3 Pit Design — Mineral Reserves

This reserve statement was prepared according to the guidelines set out under the requirements of the
NI 43-101 and US SEC Industry Guide 7. The mineral reserves were reported within the ultimate
engineered pit design produced for the FS, which includes all aspects of a functional pit (main haul roads,
geotechnical berms, etc.). The engineered open pit was designed following the pit shell selected during

the open pit optimization exercise.

15.3.1 Definitions

The following definitions were obtained from the CIM Definition standards on Mineral Resources and
Mineral Reserves. A mineral resource is a concentration or occurrence of diamonds, natural solid
inorganic material, or natural solid fossilized organic material, including base and precious metals, coal,
and industrial minerals in or on the earth’s crust in such form and quantity and of such a grade or quality
that it has reasonable prospects for economic extraction. The location, quantity, grade, geological
characteristics and continuity of a mineral resource are known, estimated or interpreted from specific
geological evidence and knowledge. Mineral resources are subdivided, in order of increasing geological
confidence, into Inferred, Indicated and Measured categories. Mineral resources that are not mineral

reserves do not have demonstrated economic and technical viability.
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A Proven mineral reserve is the economically mineable part of the Measured mineral resources
demonstrated by at least a Preliminary Feasibility Study. A Probable mineral reserve is the economically
mineable part of the Indicated mineral resources demonstrated by at least a Preliminary Feasibility Study.
The reported mineral reserves are determined using appropriate information on mining, processing,
metallurgy, economy, and other relevant factors to demonstrate that economic extraction is justified. A
mineral reserve includes diluting materials and allowances for losses that can occur when the material is
mined. Mineral reserves are sub-divided in order of increasing confidence into Probable mineral reserves

and Proven mineral reserves.

It is important to note that US SEC Industry Guide 7 does not generally permit companies to disclose any
estimates of mineral quantities, other than those that can be considered as Proven or Probable reserves,
unless these estimates are otherwise required by foreign or state law. SEC does permit the reporting of
so called mineralized material. Mineralized material is defined as a mineralized body that has been
delineated by appropriate sampling to establish continuity and support an estimate of tonnage with an

average grade of the selected metals, minerals or quality.

This section uses the terms Measured, Indicated and Inferred resources as defined by NI 43-101
guidelines in order to categorize mineralized material inside and/or outside the ultimate pit shell that

cannot be classified as Proven or Probable.

15.3.2 Pit Design Parameters

The engineered mine design was carried out using the selected pit shell as a guide. This ultimate pit
design includes all the practical geometry that will be required in an operational mine, including haul roads
to access all the benches, pit slopes, bench configuration, smoothed pit walls and geotechnical berms.

The major design parameters used are listed in Table 15-3.

Table 15-3: Detailed Open Pit Mine Design Parameters

Benching Arrangement 1x9m
Berm Width 6.0m
Inter-Ramp Angle (IRA) 47°
Bench Face Angle (BFA) 75°
Ramp Width (1-lane) 13 m
Ramp Width (2-lane) 21m
Ramp Grade 10%
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The open pit mine design was created following the geotechnical parameter presented in LVM'’s report

concerning pit slopes. Figure 15-3 shows the benching arrangements proposed by LVM for the FS.
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Figure 15-3: Pit Design Parameters (LVM)

The in-pit haulage roads used for the design were 21 m wide to accommodate 65 t class haul trucks. A
single-lane ramp, 13 m wide, will be placed towards the bottom of the pit design in order to minimize the
overall stripping ratio of the pit. A typical haul road cross-section is presented in Figure 15-4. Provisions
for truck meeting points were made where the haul roads transition from double lane to single lane traffic.

All in-pit ramps have been restricted to a 10% maximum gradient. Ramp exits were positioned so as to
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minimize haulage distances to the various waste dumps and the crusher. It should be noted that a trade-
off study comparing 65t and 96t haul trucks was conducted and the latter was selected for costing
purposes, however no adjustment to the initial design using 65t trucks was made. The results of this

trade-off study and the impact to the mine design are discussed further in Chapter 16.

SAFETY BERM

Figure 15-4: Typical Haul-Road Cross-Section

15.3.3 Dilution and Mining Ore Loss Estimation

Dilution and ore loss factors were estimated by simulating actual mining methodology and equipment
limitations, such as bucket size. The BBA mining polygon method for dilution estimation simulates actual
mining conditions by digitizing a series of mining polygons around the ore blocks that would be delivered
to the crusher as crusher feed. This method follows a set of guidelines to ensure that the dilution and ore
loss estimate work is consistent and systematic throughout the selected benches. The following describes

the guidelines used to estimate the expected dilution and ore loss:
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= Mining dilution simulations included only admissible Measured and Indicated ore classes;

= When mining widths were less than 6 m (1 block row), the mining polygons were moved 0.50 m
outside the ore/waste co