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1.2

EXECUTIVE SUMMARY
Introduction

The Fire Lake North (FLN) Project is being developed by Champion Iron Mines Ltd.
(formerly Champion Minerals Inc.). The Project is situated within the Labrador Trough, in
northern Québec. The FLN project consists of two (2) specular hematite deposits
referred to as the East deposit and West deposit. A total of 464.6 Mt of Mineral
Reserves, as classified according to NI 43-101 guidelines, have been defined and will be
processed over 20 years using conventional open pit mining and processing methods.
The material collected from the open pit mines will be crushed, stockpiled, ground and
treated by a gravimetric process in order to liberate and separate iron particles from the
gangue material. The tailings generated will be pumped to a tailings management facility
located near the concentrator, while the final hematite concentrate will be filtered and
loaded into rail cars for delivery to the Port of Sept-lles. The project includes a rail link
from FLN to Pointe-Noire, rail garages and rolling stock. The Pointe-Noire site includes a
stockyard and ship loading facilities where the concentrate will be stockpiled and loaded

onto ships prior to final delivery to Champion'’s clients.

Over the life-of-mine (LOM), an average of 9.3 Mtpy of concentrate at 66% Fe will be

produced.

Geology and Mineralization

The Project is situated in the Fermont Iron Ore District (FIOD). The FIOD lies within the
Paleo-Proterozoic fold and thrust belt known as the Labrador Trough, which hosts
extensive iron formations. Within the Southern Domain of the Labrador Trough, the Knob
Lake Group comprises six (6) formations. The Sokoman Formation, also known as the
Wabush Iron Formation, is the ore-bearing unit in the Knob Lake Group and is
subdivided into Lower Iron Formation (LIF), Middle Iron Formation (MIF) and Upper Iron
Formation (UIF) members.

The iron in the UIF, MIF and LIF is, for the most part, in its oxide form, mainly as
specular hematite and specularite in its coarse-grained form and, to a lesser extent, as

magnetite. Some of the iron content is bound within iron silicates, which are considered
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as deleterious elements with respect to the iron resource. The main gangue mineral in
the iron deposits is quartz, which constitutes approximately 50% of the ore. The most
significant structural factor, economically, is the common thickening of rock units; with
the thickened, near-surface, synclinal hinges being the most favourable feature for open

pit mining.

The deposits underlying the Project are Lake Superior-type iron formations. Iron
formations are classified as chemical sedimentary rock containing greater than 15% iron,
consisting of iron-rich beds usually interlayered on a centimetre scale with chert, quartz
or carbonate. Ore is mainly composed of magnetite and hematite and commonly
associated with mature sedimentary rocks. Extensive Lake Superior-type iron formations

occur on all continents in areas of relatively stable sedimentary-tectonic systems.

The Knob Lake Group underlying the northern half of Fire Lake North (Don Lake area)
consists of a moderately northeast-dipping, overturned, curvilinear synform trending
northwest-southeast for approximately six (6) km. The synform is cored by LIF and MIF
members of the Sokoman Formation. Airborne magnetic surveys show that the
Sokoman Formation continues to the southeast. In the southern part of the Fire Lake
North property, this structure gradually changes orientation toward the south-southeast.
The southern half of Fire Lake North has distinct iron formation-hosting structures in the
western, centre and eastern parts. Geophysical magnetic-response anomalies indicate

that the western structure is continuous with the synclinal structure in the Don Lake area.

Exploration and Drilling
The Fermont project area has been the subject of regional mineral exploration
assessment by numerous mineral exploration and mining companies from the middle of

the last century to the present day.

In 2008, a 3855 line-km airborne magnetic and electromagnetic (VLF-EM) geophysical
survey was performed over all properties held by Champion in the FIOD area. Following
this reconnaissance program, 31 new claims (16.28 km?) were added to Fire Lake North

and the property was merged with the former Don Lake Property.
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The 2009 exploration program was designed as a 4000 m drilling program to delineate
the Fire Lake North (including Don Lake area) and Bellechasse iron formations and to

quantify a near-surface mineral resource estimate.

The 2010 winter drill campaign at Fire Lake North was focused on the East Pit and West
Pit areas. A total of 4130 m were drilled in 24 holes at a drill hole spacing of 400 m from
late February to early April 2010.

Champion carried out a diamond drilling program at the Don Lake, East Pit, and West Pit
areas of Fire Lake North from September 2010 to August 2011. Sixteen new holes were
drilled at the Don Lake area for a total of 4805 m, 29 holes at the East Pit area for a total
of 10 642 m, and 31 new holes for a total of 9448 m at the West Pit area. The total
number of metres drilled in late 2010 and 2011 was 26 221 m in 84 holes.

Feasibility Definition Drilling commenced at Fire Lake North in mid-November 2011 and
Champion completed Phase | in June 2012. Drilling was focused within the proposed
West area designed pit limits and the East area starter pit, as outlined by the
November 2011 PEA. More than 22 000 m of definition drilling was completed in both
the East and West pit areas, with over 17 000 m of this being carried out in the West pit

area.

Champion carried out a trenching program at Fire Lake North between July 31% and
September 20", 2012. A total of 29 trenches were completed and sampled, over a total

strike length of 2.5 km.

Sample Preparation and Data Verification

All drill core logging and sample preparation were conducted by qualified Champion
personnel, as required by NI 43-101 standards, at Champion’s core logging facilities. For
the drill program, logging was done at either the Wabush Industrial Park warehouse, or
the Fire Lake North Camp or the Bellechasse Camp, both of which are located adjacent
to Highway 389. The HQ/NQ/BQ-sized drill core was split in half, and one-half of the drill

core was kept in the core tray for reference purposes. Samples were shipped to either
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the COREM laboratory in Québec City or to the ALS Minerals facility in either Sudbury,

Ontario or Val-d'Or, Québec, for sample preparation.

Fire Lake North was last visited by Mr. Antoine Yassa, P.Geo., an independent QP, as
defined by NI 43-101, from September 4™ to September 6", 2012. Nine (9) samples
were collected from three (3) drill holes. The samples were documented, bagged, and
sealed with packing tape and taken by Mr. Yassa to Purolator Courier where they were
shipped to the offices of P&E in Brampton, Ontario. Independent testing by P&E

confirmed the Ferassay results conducted by Champion.

Mineral Processing and Metallurgical Testwork

During the Preliminary Feasibility Study, a metallurgical test program was undertaken in
order to evaluate ore treatment parameters and provide data for flowsheet development
and preliminary equipment sizing. Testwork was performed on material from the West
Pit and East Pit zones; material from the Don Lake zone was not used. The testwork

included:

. Ore grindability assessment;

= Pilot Plant trials;

. Metallurgical performance and liberation size analysis by Heavy Liquids Separation;
= Settling and filtration tests;

= Environmental characterization.

Analysis of the ore grindability testwork results determined that a 16 MW, 11.6 m x 6.6 m
(38 ft x 21.5 ft) AG mill would be required to achieve 23 Mtpy throughput when treating
West Pit material. A supplementary 9.8 m x 5.0 m (32 ft x 16.5 ft) AG mill would also be
required to maintain this throughput when treating East Pit material.

The pilot plant consisted of a conventional arrangement of the AG mill, followed by
three (3) stages of spirals. The final production run achieved 83.2% iron recovery, with a

65.9% Fer concentrate grade.

1-4 January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

1.6

Heavy Liquids Separation (HLS) was used to determine liberation size and metallurgical

performance. Results are summarized in the table below.

Table 1-1: West Pit and East Pit HLS Results at 100% Passing 20, 24 and 28 Mesh
Fe

Grind Siz_e Average Head Wt Recovery Recovery Fer
(100% Passing) Grade (% Fer) (%) % (%)
West Pit 20 mesh (38 samples, 1 repeat)
20 mesh (850 um) | 34.2 | 444 | 846 | 660 | 51
East Pit 20-28 mesh (38 samples)
20 mesh (850 um) 32.8 41.4 81.7 64.7 6.8
24 mesh (700 um) 32.8 40.7 80.6 65.4 6.1
28 mesh (600 pm) 32.8 39.0 78.4 66.1 5.1

Settling and filtration testwork indicated that the concentrate and tailings had similar
filtration and thickening performance, respectively, to similar iron ore operations in the
Fermont area.

Environmental characterization demonstrated the tailings to be non-acid generating.

Mineral Resources

P&E prepared a mineral resource estimate in accordance with NI 43-101, and assessed
in conformity with generally accepted CIM “Estimation of Mineral Resource and Mineral
Reserves Best Practices” guidelines. The effective date of this mineral resource estimate
is July 23", 2012.

Based on the mineral resource model, the Total Mineral Resources for the Fire Lake

North Deposits at a 15% Fey cut-off are estimated, as indicated below, in Table 1-2.
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Table 1-2: Fire Lake North Resource Estimate at 15% Fe; Cut-Off

Measured Indicated Inferred
Deposit = = —
Million Million Million
T Tonnes Grade Fet Tonnes Grade Fet Tonnes Grade Fet
East Area 3.0 34.2% 262.0 29.6% 192.4 28.7%
West Area 23.6 35.4% 404.9 32.6% 329.2 30.9%
Total 26.6 35.2% 666.9 31.4% 521.6 30.1%
1.7 Mineral Reserves

The final PFS rock-code block models for the Fire Lake North West and East deposits
were provided by P&E Mining Consultants Inc. on October 4" 2012 and
September 10", 2012, respectively. The models were provided as Comma Separated
Value files (CSV) in a UTM NAD83 Zone 19 coordinate system.

The variables in the model include block coordinates, total iron grade (Fet), Density,
Rock Type, Percent and Class. The density follows a regression curve for mineralized
rock, and the waste rock densities are variable depending on different rock types, which
are divided between mineralized and non-mineralized rock types. The class item is
divided among Measured, Indicated and Inferred mineralized rock categories. Since this
Study is a PFS, only Measured and Indicated rock categories will be considered for the
economics of the project.

With that in mind, economic pit shell optimization uses the true pit optimizer Lerchs-
Grossman 3-D (LG 3D) algorithm in MineSight. The LG 3-D algorithm is based on the
graph theory and calculates the net value of each Measured or Indicated block in the
model. The net value of each block is calculated using a series of cost and selling
parameters including: concentrate selling price (FOB), mining, processing and other
costs, and the Fe recovery for each block, pit slopes, and other constraints. The pit
optimizer searches for the pit shell with the highest undiscounted cash flow. The chosen
selling price used for the chosen pit optimizations (East and West) was $74.82/t

concentrate.
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The milling cut-off grade (COG) used for this Study to classify material as Mineral
Resource or waste is 15% Fer. This COG is in line with similar iron ore projects in the

region and their historical data.

A pit slope study was performed by Knight-Piésold to develop the engineered pit, using
the optimized pit shell at 15% Fer COG. The pit slope study incorporated operational
and design parameters such as ramp grades, surface constraints, bench angles and
other ramp details. Once the operational pit was designed, a yearly mine plan was
determined based on specific mining rates and production goals. The Mineral Reserves

were determined from the detailed engineered pit design and the real-life mine plan.

Table 1-3: Champion Fire Lake North PFS Mineral Reserves

FLN Combined Reserves
CoG 15% Fer

Tonnage Grade W.R
Mt Fet% Wrec%
Proven 23.73 35.96 45.00
Probable 440.86 32.17 39.58
Total Reserve 464.59 32.37 39.86
OB 120.17
Waste Rock 1107.55
Inferred (considered waste) 45.80
Total Stripping 1273.53
Stripping Ratio (w/OB) 2.74

Mining Methods

Mining operations are based on a 24-hour per day, seven (7) days per week and 360
days per year production schedule. The life of mine (LOM) is approximately 20 years
and is based on the plant production capacity of 23 Mtpy for the West Pit, and 24.8 Mtpy
for the East Pit. The East Pit production tonnage is contingent on the construction of a
second AG mill. The mine plan takes into account a construction period and a pre-
production period. The first and second years of the production schedule are planned on

a semi-annual basis.
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The period plans of the mine production schedule were developed using MineSight

software Interactive Planner Module and optimized phases as guides.

The mining method selected for the Project is based on conventional drill, blast, load and
haul. Annual mining equipment fleet requirements were developed based on equipment

performance parameters and average hauling distances.

The primary equipment at the peak in the mine life consists of 40 x 222 t diesel haul
trucks, 2 x 28 m*® bucket rope shovels, 1 x 22 m? bucket hydraulic electric shovel in ore,
2 x 27 m® bucket hydraulic electric shovels in waste, a 15 m® bucket wheel loader and

5 x 12%, inch rotary blast hole drills.

The mine operating and capital costs have been estimated by BBA and consist of
equipment energy, equipment maintenance and replacements, blasting and drilling,
personnel, and other costs. It is assumed that the mine equipment will be owned by
Champion and the workforce will be directly employed by Champion, except for

contracted blasting services.

Figure 1-1 presents the tonnes of overburden, waste, and ore mined, along with head

grades and recoveries over the Life of Mine.
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Figure 1-1: Tonnes of Ore, Waste and Overburden Mined, Head Grade, and Recoveries over LOM

1.9

Recovery Methods and Processing Plant Design

Metallurgical testwork results from the Preliminary Economic Assessment, as well as
some results from pre-feasibility testwork, were used to develop process design criteria
and a flowsheet, as well as perform preliminary equipment sizing. In developing the
process design criteria, the use of a high grade ore and nominal grade ore was
considered, and equipment was sized to meet the worst case scenario. General process
design values and production rates are summarized in Table 1-4 and Table 1-5 below.
Pre-feasibility testwork took place at the same time as the process design basis and
plant design were being developed; as a result, certain parameters used in this section

(for example, concentrate grade) are different from those used in other sections.
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Table 1-4: General Process Design Basis Values

Criterion Nominal Value High Grade Value ‘ Unit
Weight Recovery 37.8 44.7 %
Iron Recovery 82 82 %
Head Grade 30.0 35.4 % Fe
Concentrate Grade 65.0 65.0 % Fe
Plant Utilization 92 92 %

Table 1-5: Concentrate Production and Nominal and Design Production Rates

Average High Grade Hourly Throughput (tph)
—_— Annual Annual .
Material Throughput Throughput Avergge High G_rade Design
(Mtpy) (Mtpy) Nominal Nominal
Feed 23.0 23.0 2,854 2,854 3,282
Concentrate 8.7 10.3 1,080 1,274 1,466
Tailings 14.3 12.7 1,774 1,579 2,040

The process flowsheet and resulting plant design consists of the major processing

areas:

= ROM ore from the open pit or stockpile is hauled to the crusher area where a

gyratory crusher reduces the ore to -250 mm (10”) in size;

Crushed ore is conveyed by overland conveyors to the crushed ore stockpile;
Crushed ore is reclaimed from the stockpile and fed to the AG mill, which is in
closed circuit, with a two-stage screening circuit;

Product from the AG grinding and screening circuit is fed to the three-stage spiral
circuit for gravity concentration, producing tailings and a final gravity concentrate;
The final gravity concentrate is filtered and conveyed to the concentrate load-out
area;

Tailings from the spirals are classified using cyclones. Fine tailings are dewatered
in the fine tailings thickener, while coarse tailings are sent to the tailings pump box;
Coarse and fine tailings are pumped to the Tailings Management Facility (TMF)

together, using a single pipeline.
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1.10 Project Infrastructure

The main features of the Fire Lake North site infrastructure are as follows:

= 10.3-km long rail loop, capable of holding two (2) entire trains;

= Secondary train maintenance shop;

= Connection to a new railway to be built between the FLN site and the Pointe-Noire
terminal;

= An access road connecting the Property to the Trans-Québec Labrador
Highway 389;

= The mine roads designed specifically for mine haul trucks and other mining
equipment connecting the pit to the crusher, waste rock areas and to the mine
services area;

= The mine services area consisting of the truck wash bay, mine garage, workshop,
warehouse, employee facilities, diesel fuel tank farm and fueling station, etc.;

= The waste rock and overburden stockpiles;

= The primary crusher building;

= The overland conveyors and crushed ore stockpile;

= The ore processing plant (concentrator) and ancillary facilities;

= The concentrate load-out system, including concentrate conveyors;

= Parking areas for employees, light vehicles and heavy mining vehicles;

= The floating raw water pumphouse located on Lake Eva;

= The power transmission line and main electrical substation;

= The Tailings Management Facility and water reclamation and effluent treatment
systems;

= The construction camp, designed to house 800 workers;

= The permanent camp, designed to house 400 workers.

The FLN property will be connected to the Pointe-Noire terminal in Sept-iles by a new
railway to be owned by Champion. The main line will extend for 311 km, and includes
five (5) tunnel sections extending 14.7 km in total. Two (2) long-span bridges will also be
built.
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Champion will build a facility in Pointe-Noire, Québec, for receiving, unloading,
stockpiling and reclaiming concentrate for ship loading. The Pointe-Noire facility includes

the following infrastructure:

= The administration building.

= Rail access to Pointe-Noire, including a 1.6 km tunnel section (in addition to the
five (5) tunnel sections previously mentioned).

= The 22.2 km long rail car discharge loop.

= The main train workshop.

= The concentrate storage yard.

= The stacker/reclaimer and interconnecting conveyor systems, leading to the Port of

Sept-lles ship loaders.

Market Studies and Contracts

Considering that commercial production for the Fire Lake North Project is scheduled to
begin in 2016, BBA arrived at a medium-term (first five (5) years) and long-term (beyond
five (5) years) price of $115/t and $110/t respectively, based on the Platts Index

benchmark of 62% Fe iron ore concentrate landed at the port in China.

As of the effective date of this Report, no formal agreement or engagement has been
signed or finalized by Champion with any potential client. Champion informed BBA that

discussions with some of the world’s largest bulk commodity traders are well advanced.

On July 18", 2012, Champion announced that it has signed a long term agreement with
the Sept-lles Port Authority in relation to its planned 50 million tonne per year new multi-
user port facilities. The Port Agreement has an initial term of 20 years, which is
renewable for up to four (4) additional 5-year terms. This agreement guarantees
Champion’s ship-loading capacity at the Port of Sept-lles for a minimum of 10 million
tonnes of iron concentrate per year at preferential rates, using two (2) ship loaders, each
with a capacity of 8000 tonnes per hour. The Port Agreement also provides an

opportunity to expand Champion's reserved annual tonnage in the event of potential
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future expansions of iron concentrate production from Fire Lake North. Champion's buy-

in payment is $25.58 million.

The railway, running from the mine site to Pointe-Noire, will be financed as follows:

= A railway contractor consortium would finance 60% (or $800.2M) of the railway
capital cost over a 12-year term at an interest rate of 7%.

= A Canadian bank is interested in financing 25% (or $333.4M) of the railway capital
cost for a 12-year term at an interest rate of 7.5%.

= The remaining 15% (or $200.0M) would be financed with internal capital raised by

Champion as equity financing.

Champion is also participating in CN’s Feasibility Study for a proposed new multi-user
railway connecting mining projects in the Labrador Trough to the deep-water port
facilities in Sept-lles, Québec. Under the terms of the agreement with CN, Champion has
committed to contribute $1 million to the feasibility study on the railway. The study is
expected to be carried out over the next few months. (In February 2013, CN announced

that it was suspending work on the Rail Feasibility Study).

Hydro-Québec will initially provide a connection from the existing 161 kV nearby line
(161 kV line No. 1695) by mid-2013. This will supply power to the site for the
construction period and for the operation of the first production line. A new 315 kV power
line is expected to become available in 2018. As of the effective date of this Report,
contract details are still being discussed with Hydro-Québec.

Environment

The overall Project is subject to environmental assessment provisions of the
Environment Quality Act and the Canadian Environmental Assessment Act. The
requirements for each of these processes are well understood. The Environmental
Impact Assessment that is required pursuant to the Acts is in preparation. A schedule for
the environmental assessment of the Project has been developed. Environmental

studies have been conducted and reports either have been or are being prepared.
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Permitting requirements are also well-defined and have been considered in the project

plan.

A tailings management strategy has been defined and a feasibility level design for the
Tailings Management Facility (TMF) has been developed. A siting study was undertaken
and an appropriate area has been determined and located on the site plan, taking into
account environmental considerations and constraints. Water in the polishing pond will
be recycled to the mill, within the constraints of both water availability in the polishing
pond, on the one hand, and concentrator water demand on the other. Water in excess of
mill requirements will be released to the environment, meeting all regulatory

requirements.

An overburden and waste rock stockpile feasibility level design has been developed, and
locations are defined on the site plan. The identified areas do not contain any significant
mineralization and make use of the natural topography. Discharges from the stockpiles
will be routed to a series of sedimentation ponds to ensure adequate treatment and to

meet required regulatory requirements prior to release to the environment.

A Rehabilitation and Closure Plan is being prepared for the Project. The Plan describes
measures planned to restore the Property as close as reasonably possible to its former
use or condition, or to an alternate use or condition that is considered appropriate and
acceptable by the Department of Natural Resources (MRN). The Plan outlines measures
to be taken for progressive rehabilitation, closure rehabilitation and post-closure

monitoring and treatment.

Capital Costs

The Fire Lake North project scope covered in this Study is based on the construction of
a greenfield facility having a nominal annual production capacity of 9.3 Mt of iron ore
concentrate per year. The Capital Cost Estimate related to the mine, concentrator and
FLN site infrastructure, as well as that of Pointe-Noire, was developed by BBA. The
costs related to the construction and operation of a new railway linking the FLN site to

Pointe-Noire were calculated by Rail Cantech. The closure plan was developed by
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Journeaux, who also worked with BBA to design the tailings management facilities. The
environmental compensation costs were provided by Roche. BBA consolidated cost
information from all sources. A summary of the total capital costs for the Project is

presented in Table 1-6.

Table 1-6: Total Capital Costs Summary

Cost Area TOTAL Capital*

Direct Costs

2 | Mining $133.7M
Z | Concentrator and FLN Site $1033.4M
g Infrastructure
£ | Pointe-Noire $227.3M
ﬁ Indirect Costs
g Owner’s Cost $53.2M
2 | EPCM $106.5M
g Project Indirect Costs $140.5M
iC | Contingency $114.6M
Sub-total $1394.4M
Direct Costs
Railway* $1005.8M
Indirect Costs
> Owner’s Cost $106.0M
2 | EPCM $100.6M
& Contingency $121.2M
Other Capitalized Costs
Rolling Stock Leasing (Y-1) $13.4M
Sub-total $1347.0M
GRAND TOTAL CAPEX $2741.4M

* Total CAPEX excludes debt financing of the railway (i.e. railway at full capital cost of $1333.6M).

The total capital cost, including Indirect Costs and contingency, was estimated to be
$2741.4M. The initial capital cost was estimated at $1607.9M, with an additional
$839.6M in sustaining costs over the LOM. These costs are presented in Table 1-7.
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Table 1-7: Pre-Production and Sustaining Captial

Cost Area Pre-Production Sustaining Capital**
Capital*
Direct Costs
Mining $133.7M $438.8M
Concentrator and FLN Site $1033.4M $290.5M
o Infrastructure
'cz_J Pointe-Noire $227.3M -
g Indirect Costs
&£ | Owner’s Cost $53.2M -
2 | EPCM $106.5M -
é Project Indirect Costs $140.5M $43.6M
% Contingency $114.6M $66.8M
3 Sub-total $1394.4M $839.6M
ir | Railway* $200.0M -
Other Capitalized Costs
Rolling Stock Leasing $13.4M -
Sub-total $213.4M -
GRAND TOTAL CAPEX $1607.9M $839.6M

*The total capital cost of the railway is $1333.6M. Champion will contribute $200M during pre-production
while the remainings $1133.6M will be debt financed. The debt financed portion of the railway, including
principle and interest payments, is presented in the Financial Analysis in Chapter 22, and is also presented
in Table 1-8 as a LOM average operating cost.

Not included in the capital cost summary, but included in the financial analysis, are the

following items:

= Principle and interest payments associated with the debt financing of the railway;

= Closure plan costs totalling $75.8M. The payments are made over the LOM on a
schedule set by the provincial government;

= Payments to Hydro-Québec, totaling $217.5M, which are paid net of credits.

1.14 Operating Costs

The Operating Cost Estimate related to the mine, concentrator and FLN site

infrastructure, as well as that of Pointe-Noire, was developed by BBA. The operating
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costs of a new railway linking the FLN site to Pointe-Noire were calculated by Rail

Cantech.

The operating expenses calculated per tonne of concentrate produced are presented in
Table 1-8. The Subtotal line shows the operating costs before rail financing, while the
Grand Total line shows the operating costs once rail financing costs are taken into
account.

Table 1-8: Operating Costs

Cost Area Average LOM Cost
(per tonne of concentrate)
Mining $18.89/t
Processing $4.38/t
Rail $4.80/t
Port $2.34/t
Environmental $0.13/t
G&A $4.05/t
SUBTOTAL $34.58/t
Rail - Principal Repayment $6.22/t
Rail — Interest Payment $3.25/t
GRAND TOTAL $44.05/t

The estimated operating costs, over the LOM, are $34.58/t concentrate, or $44.05/t

concentrate including the debt financing of the railway.

Economic Analysis

The economic evaluation of the Fire Lake North Iron Ore Project was performed using a
discounted cash flow model on both a pre-tax and after-tax basis. The evaluation uses
the Capital and Operating Cost Estimates developed in this Study; these estimates
assume an average production of 9.3 Mtpy of iron ore concentrate, at a grade of 66%

Fer, over a life of mine (LOM) of 19.6 years.

The assumptions used in the Financial Analysis are as follows:
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= LOM and operations are estimated to span over a period of approximately
19.6 years;

= 100% equity financing for all project infrastructure except for the railway;

= Railway to be financed at 15% by equity financing, and 85%, by debt financing

= Rolling stock is assumed to be leased; therefore, costs for rolling stock are included
in the operating costs, except for PP-1.

= The price of 66% Fer concentrate loaded in ship (FOB) at Port of Sept-iles is $115/t
for the first five (5) years of production and $110/t thereafter.

= Shipping costs from the Port of Sept-lles to China assumed to be $20/t of
concentrate.

= Commercial production startup is scheduled to begin, at full capacity, in late
Q2-2016.

= All of the concentrate is sold in the same year of production.

= All cost and sales estimates are in constant Q4-2012 dollars (no escalation or
inflation factor has been taken into account).

= The Financial Analysis includes $19.3M in working capital, which 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.

= All project-related payments and disbursements incurred prior to the effective date
of this Report are considered as sunk costs, and are not considered in this
Financial Analysis.

= A payment schedule (net of applicable credits) for the Hydro-Québec 315 kV line
construction was estimated based on preliminary discussions with Hydro-Québec.

= US Dollar is considered at par with Canadian Dollar.

This Financial Analysis was performed by BBA on a pre-tax basis. Champion
Management provided the after-tax economic evaluation of the Project, which was
prepared with the assistance of external tax consultants (Ernst & Young). Table 1-9
presents the results of the Financial Analysis with NPV calculated at various discounting

rates. The Base Case NPV was assumed at a discount rate of 8%.
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Table 1-9: Pre-Tax Financial Analysis Results

IRR = 30.9%
NPV (M$) Payback (yrs)
Discount Rate
0% $9038M 2.8
5% $4736M 3.1
8% $3295M 3.4
10% $2602M 3.6

As can be seen, the before-tax IRR was calculated to be 30.9%. For the base case

discount rate, the NPV was calculated as $3295M, with a 3.4 year payback period.

The after-tax financial analysis results are given in Table 1-10.

Table 1-10: After-Tax Financial Analysis Results

IRR =25.3%
NPV (M$) Payback (yrs)
Discount Rate
0% $5393M 2.9
5% $2871M 3.3
8% $1954M 3.6
10% $1510M 3.8

Table 1-10 shows the after-tax IRR to be 25.3%. For the base case discount rate, the

NPV was calculated as $1954M, with a 3.6 year payback period.

A sensitivity analysis was also performed to show the project sensitivity to a +/- 20%
variation in initial capital cost, annual operating costs, and commodity selling price. This
sensitivity analysis was done on the pre-tax Financial Analysis results, using the Base

Case discount rate of 8%. Results of this analysis are shown in Table 1-11.
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Table 1-11: Sensitivity Analysis Table (Before Tax)

Champion Fire Lake North Sensitivity Analysis (Pre-Tax)

Sensitivity CAPEX SELLING PRICE OPEX
T IEY NPV at 8% IRR Vi 1-5/Yr 600 NPVat 8% - Avg.LOM NPV at 8% -
Capital* Disc. Disc. Opex Disc.
0.8 $1048.9M $3 807M 44.6% $92/$88 $1 435M 18.5% $27.22 $3 857M 33.9%
0.9 $1321.7M $3 551M 36.6% $103.5/$99 $2 365M 24.8% $31.19 $3 576M 32.4%
1.0 $1594.5M* $3 295M 30.9% $115/$110 $3 295M 30.9% $34.66 $3 295M 30.9%
1.1 $1867.3M $3 039M 26.6% $126.5/$121 $4 224M 36.7% $38.12 $3 014M 29.3%
1.2 $2140.1M $2 783M 23.2% $138/$132 $5 154M 42.2% $41.59 $2 732M 27.6%
*  Sensitivity for railway CAPEX is done on total capital cost (including financed portion) and sensitivity factor is applied to initial capital, i.e. financed amounts are kept constant at
all sensitivity factors.
** This amount excludes the financed portion of railway capital cost amounting to $1133.6M. Total project initial capital cost estimate is $2728M, of which $1133.6M is financed
(railway financing), excluding the $13.4M of rolling stock leasing in PP-1.
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1.16 Project Schedule

1.17

A Project Execution Plan and a detailed Project Execution Schedule were developed as
part of this Study. The key project milestones are indicated in Table 1-12 below. As can

be seen, full production is expected to begin in May 2016.

Table 1-12: Key Project Milestones

Major Milestones Date
Start Detailed Engineering February 2013
CA Approval to Proceed January 2014
Start Construction — FLN Site and Pointe-Noire February 2014
First Concrete — FLN Site April 2014
First Concrete — Pointe-Noire May 2014
Permanent Camp Ready August 2015
Rail Work Completed October 2015
55 MW Available for Line 1 Startup December 2015
Wet Commissioning Completed Pointe-Noire March 2016
POV Completed Line 1 April 2016
Wet Commissioning Completed Line 1 May 2016

Risks

development.

A number of potential project risks have been identified during the course of this PFS
that can materially affect project execution and project economics. These risks are
categorized as originating from the FLN site development, from Railway infrastructure

development between the FLN and Pointe-Noire sites, or from Pointe-Noire Port facility

High-risk areas pertaining to the FLN site development are:

Timely reception of environmental permits and EA approvals;

Timely conclusion of MOU agreements with First Nations and other stakeholder

agreements;

Timely arrangement of Project financing.

1-21

January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

1.18

High-risk areas pertaining to railway infrastructure development are:

. Completion of the geotechnical campaign for the railway (required to begin detailed
engineering for the railway);
. Risk to construction schedule due to CN’s suspension of their decision on whether

or not to move forward with railway construction until Q4 2013.

High-risk areas pertaining to Pointe-Noire port development are:

. Potential conflicts between the several port stakeholders;

. Space constraints in proximity to the port infrastructures. (The final location of the
Champion stockyard has not been established and discussions are still underway
amongst the various Stakeholders);

. Establishment of a concentrate transportation management plan to ensure an

efficient utilization of infrastructures.

All the identified risks will be carried through to the next phase of the Project and shall be
updated based on the status of the Feasibility Study. The next step of the risk analysis
process will be to hold a risk workshop to further identify potential issues and risks. The
outcome of the workshop will be a risk register that will identify and quantify risk element
and assess their severity as well as identify all possible opportunities. The risk register
will help implement a risk management plan to monitor, reduce and avoid potential risks.
Successful mitigation of the evaluated risk can result in a cost and schedule savings with
a positive impact on the Project.

Conclusions and Recommendations

Mineral Resource Estimate

The mineral resources on the Fire Lake North property were estimated to be 26.6 Mt at
35.2% Fer (measured), 666.9Mt at 31.4% Fer (indicated) and 521.6 Mt at 30.1% Fer
(inferred). P&E believes that the current block model resource estimate and its
classification are to NI 43-101 and CIM standards and definitions and adequately

represent the mineralization in the Fire Lake North deposits.
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Mineral Reserves

The mining engineering work performed for this PFS was based on the 3-D block model
provided by P&E. Pit optimization was performed applying the Lerchs-Grossman 3-D
Algorithm on Measured and Indicated Resources and the pit shell having the optimal
discounted NPV and strip ratio at a COG of 15% Fer was selected for the final Mineral
Resource estimate. The final Mineral Reserve was estimated after applying engineering
and operational design parameters. A total combined reserve of 464.6M metric tonnes
grading was 32.4% Fer was estimated. Weight recovery to concentrate was estimated to
be 39.9%. BBA is of the opinion that the reserve estimate derived in this PFS reasonably

guantifies the economical ore mineralization of the Fire Lake North deposit.

Processing Plant Design and Metallurgical Testing

It is BBA’s opinion that the metallurgical testwork conducted on the Fire Lake North
material is of sufficient quantity and quality to support a feasibility-level study. Based on
the testwork performed, a robust flowsheet and mass balance were developed for
processing the Fire Lake North deposit ore, as well as estimates of iron and weight
recovery to concentrate. The process flowsheet consists of three-stage gravity
concentration using spirals, which is very similar to other iron ore processing plants in
the area. Plant and process design were based on the limited information available at
the time they were developed. However, they were validated as more testwork results

became available.

BBA recommends that a review and updating of all process areas and equipment be
performed for final design. Confirmatory testwork for final process design is also

recommended.

Mining Engineering
The mine plan developed during the PFS provides a reasonable base for projected
mining operations at this level of study. BBA recommends the following mining

engineering work to be undertaken for final design:
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= Collect hardness data and potentially integrate this information into the geological
block model for use in mine planning.
= Further optimize mining phases and develop mine schedule in more detalil

(quarterly for first three years).

Drilling Campaign
BBA recommends that further drilling be carried out in the West Pit and East Pit zones. It

is expected that this will add resources which will allow the pits to be expanded.

Feasibility Study — Two (2) Lines

BBA recommends that the Project proceed to a Feasibility Study (FS) that would
investigate the use of two (2) production lines, rather than one (1), in order to further
enhance the economics of the project after consideration of the capital required for the

railway component.

PEA — Oil Can Property

BBA recommends that a Preliminary Economic Assessment (PEA) be carried out for the
Qil Can property. The development of a third processing line for Oil Can, in addition to
the two (2) FLN lines proposed in the upcoming Feasibility Study, would reinforce the
justification for construction of Champion’s railway over 310 km between the FLN

loading station and the new multi-use wharf facilities at Pointe-Noire.
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2.2

INTRODUCTION

Introduction

The Fire Lake North (FLN) Project is being developed by Champion Iron Mines Ltd.
(formerly Champion Minerals Inc.). The Project is located within the Labrador trough in
northern Québec in the Fermont area. The FLN project consists of two (2) specular
hematite deposits referred to as the East deposit and West deposit. A total of 464.6 Mt
of Mineral Reserves, as classified according to NI 43-101 guidelines, have been defined
and will be processed over 20 years using conventional open pit mining and processing
methods. The material collected from the open pit mines will be crushed, stockpiled,
ground and treated by a gravimetric process in order to liberate and separate iron
particles from the gangue material mainly composed of silica. The tailings generated will
be pumped to a tailings pond facility located south-east of the concentrator while the
final hematite concentrate will be filtered and loaded into rail cars for delivery to the Port
of Sept-lles, at Pointe-Noire. The project includes a rail link from FLN to Pointe-Noire,
the rail garages, rolling stock and related facilities. The Pointe-Noire site includes a
stockyard and ship loading facilities where the concentrate will be stockpiled and loaded

onto ships prior to final delivery to Champion'’s clients.

Over the life-of-mine (LOM), an average of 9.3 Mtpy of concentrate at 66% Fe will be

produced.

Scope of Study

Champion Iron Mines Inc. (Champion) commissioned BBA Inc. (BBA) to conduct a
Preliminary Feasibility Study on the development of the FLN (the Project) in the Province
of Québec, Canada. The Project comprises the Fire Lake North mine site and
infrastructure and the port terminal facility at the Port of Sept-lles in Pointe-Noire,
Québec. Champion also retained the services of Rail Cantech to conduct a Feasibility
Study for the development of a railway and ancillary infrastructure linking the FLN mine
site to the Pointe-Noire port terminal facilities. The railway is also included in the scope

of this Preliminary Feasibility Study.
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The present Report, entitled ‘Preliminary Feasibility Study of the West and East Pit
Deposits of the Fire Lake North Project’, incorporates the latest Mineral Resources and
Mineral Reserve estimates for the project, as well as Mineral Resource estimates for
other nearby deposits, and provides information on the development of the project site
(including the mine, concentrator and tailings facilities), the Pointe-Noire site at the Port
of Sept-lles and the construction of a new railway linking the FLN site to Pointe-Noire.
This Technical Report 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 was prepared at the request of Jean-Luc Chouinard, Project Director,
Champion Iron Mines Inc. Champion is a Canadian based publicly held company trading
on the Toronto Stock Exchange (TSX) under the symbol of CHM with its corporate office

situated at;

20 Adelaide Street East, Suite 301
Toronto, Ontario

Canada, M5C 2T6

Tel: +1 (416) 866-2200

Fax: +1 (416) 361-1333

The report uses the metric system and all dollar figures cited are Canadian Dollars,
unless otherwise noted. The assumed exchange rate for the report was 1 CAD to
1 USD.

This Report is considered effective as of January 25", 2013.

Site Visits
A site visit to the Fire Lake North property was made by André Allaire, Eng., M.Eng.,
Ph.D on September 22™ 2010 and Patrice Live, Eng., on September 20", 2010,

representing BBA Inc. Additional visits by Mr. Antoine Yassa, P.Geo. of P&E were made
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on two separate occasions, the first from July 29" to 31%, 2011 and the second from
September 4" to 6™ 2012. Mr. Allaire, Mr. Live and Mr. Yassa are Qualified Persons
under the terms of NI 43-101.

Information Sources and Previous Technical Reports
This report is based, in part, on internal company technical reports, maps, published
government reports, company letters and memoranda, and public information as listed in

the “References”, Chapter 27, at the conclusion 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 present Preliminary

Feasibility Study includes, but is not limited, to the following reports and documents:

=  Mineral Resource block model provided by P&E Mining Consultants Inc. (P&E);

=  Metallurgical Testwork results from SGS Minerals Services (SGS) and COREM,;

. Internal and commercially available databases and cost models;

. Canadian Milling Practice, Special Vol. 49, CIM;

=  Various reports produced by other consultants such as Journeaux AsSsoOC.
(Journeaux), Paterson & Cooke, Knight Piésold Ltd., Roche Ltd. (Roche), Rail
Cantech Inc. (Rail Cantech), concerning rail, environmental studies and permitting,

site hydrology, hydrogeology and geotechnical as well as tailings management.
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RELIANCE ON OTHER EXPERTS

BBA and P&E have not verified the legal titles to the Project areas (Fire Lake North and
Pointe-Noire terminal) or any underlying agreement(s) that may exist concerning the
licenses or other agreement(s) between third parties Champion has provided a
description of ownership in Chapter 4 of this Report. BBA has therefore relied on
Champion to have conducted the proper legal due diligence and to have disclosed all

related material information.

The pre-tax Financial Analysis presented in this Report was performed by BBA.
Champion mandated a firm specializing in taxation to undertake a tax analysis and to

provide an after-tax cash flow to allow BBA to perform an after-tax financial analysis.

Previously and during the course of this Preliminary Feasibility Study, Champion has
initiated discussions with financial institutions and other potential investors concerning
debt financing for the construction of the railway. This is described in more detail in
Chapter 19 of this Report. It was Champion’s responsibility to provide BBA with a
disbursement schedule based on the ‘Letters of Interest’, which Champion obtained
during the course of the aforementioned discussions. BBA used the disbursement
schedule, as provided by Champion, to develop the pre-tax Financial Analysis presented
in Chapter 22 of this report. BBA has examined the aforementioned ‘Letters of Interest’,

but has not conducted any further verification on these matters.

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 and misleading as of the
effective date of this Report.

NI 43-101 Responsibilities and Reliance

BBA had the responsibility for assuring that this technical report meets the guidelines
and standards stipulated. Information and certain sections of this Report however, were
contributed by P&E, Rail Cantech and Roche.
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The following Qualified Persons (QPs) have contributed to the writing of this Report and
have provided QP certificates, which are included in this Report. The information
contained in the certificates outlines the sections in this Report for which each QP is
responsible.

= Tracy Armstrong, P.Geo. (P&E)

=  Antoine Yassa, P.Geo., (P&E)

=  Martial Major, Eng., (Rail Cantech)

= André Allaire, Eng., M. Eng., Ph.D., (BBA)
=  Patrice Live, Eng., (BBA)

Additional information/writing for this PFS was provided by the following individual
companies which, while having extensive experience in the mining and metals industry
or in a supporting capacity in the industry, are not considered QPs under NI 43-101

guidelines for the purposes of this Report.

= Nicolas Skiadas, Eng., P. Eng., (Nfld), M.Eng. (Journeaux) — tailings dam
construction, mine and site closure plan, overburden pit slopes;

. Yves Thomassin, Eng., M.Sc. (Roche) - environment;

. Simon Thibault, M.Sc. (Roche) — environment;

= Knight Piésold — pit slopes;

= André Lortie, (Ernst & Young) — after tax analysis;

=  Yarek Koziura, P, Eng., (P&C) — tailings disposal study.

Table 3-1 shows the NI 43-101 chapters and the Qualified Person (QP) responsible for
each of the chapters.
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Table 3-1: Responsibilities and Qualified Persons for NI 43-101 Chapters

Chapter Description Responsible Qualified Person(s)

1 Executive Summary BBA Inc. André Allaire
2 Introduction BBA Inc. André Allaire
3 Reliance on Other Experts BBA Inc. André Allaire
4 Property Description and Location P&E Tracy Armstrong
s | pocessily, Cimate Localmesoutes. | e | Tragy Amsrong
6 History P&E Tracy Armstrong
7 Geological Setting and Mineralization P&E Tracy Armstrong
8 Deposit Types P&E Tracy Armstrong
9 Exploration P&E Tracy Armstrong
10 Drilling P&E Tracy Armstrong
11 Sample Preparation P&E Tracy Armstrong
12 Data Verification P&E Tracy Armstrong,
Antoine Yassa

13 Mineral Processing BBA Inc.* André Allaire
14 Mineral Resource Estimate P&E Antoine Yassa
15 Mineral Reserve Estimate BBA Inc. Patrice Live
16 Mining Methods BBA Inc. Patrice Live
17 Recovery Methods BBA Inc. André Allaire
18 Project Infrastructure BBA Inc.** André Allaire
19 Market Studies and Contracts BBA Inc. André Allaire
20| Social of Commeniy impact BBA™ André Alaire
21 Capital and Operating Costs BBA Inc. André Allaire
22 Economic Analysis BBA Inc. André Allaire
23 Adjacent Properties P&E Tracy Armstrong
24 Other Relevant Information BBA Inc. André Allaire
25 Interpretation and Conclusions BBA Inc. André Allaire
26 Recommendations BBA Inc. André Allaire
27 References BBA Inc. André Allaire

* All metallurgical testwork was conducted by SGS Lakefield and COREM, independent and accredited
laboratories. BBA Inc. was responsible for integration and interpretation of the metallurgical testwork results
presented in Chapter 13.

** The railway design presented in Chapter 18 was a result of a Feasibility Study conducted for Champion by Rail
Cantech (led by Martial Major, Eng.). The results of the study are also referenced in Chapters 21 and 24.

** All environmental data presented in Chapter 20 was prepared by Roche.
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PROPERTY DESCRIPTION AND LOCATION
Location of Oil Can

Champion’s Fermont Project area, comprising the Cluster 1, Cluster 2 and Cluster 3
Projects, is located in the Fermont Iron Ore District (FIOD) of northeastern Québec,
approximately 40 km southwest of the town of Fermont and 250 km north of the Gulf of
St. Lawrence’s port town of Port-Cartier, and consists of 14 iron ore properties totalling
747.2 km?. Figure 4-1 and Figure 4-2 below show approximate map locations of the
FIOD and Clusters 1, 2 and 3.

Figure 4-1: Location Map of the Fermont Project Area - Source: From MRB, (2012)
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This report contains an updated Mineral Resource estimate for the Fire Lake North
Deposit, and previously released Mineral Resource estimates for the Oil Can and

Bellechasse Deposits, located within the boundaries of the CFLN Property (Figure 4-3).

The CFLN Property is centred at an approximate Latitude of 52°28'48"N and Longitude
of 67°20'19"W.

The CFLN Property boundary has not been legally surveyed, but the perimeter generally
follows the Range and Lot lines. The boundary of each claim block was defined using
the Ministére des ressources naturelles et de la faune Québec (MRNFQ) website at
http://lwww.mrnfp.gouv.gc.ca/mines/index.jsp, and the MRNFQ GESTIM claim

management system.
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Figure 4-2: Location Map of Champion’s Fermont Holdings;
Cluster 1, Cluster 2 & Cluster 3 - Source: MRB (2013)
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Figure 4-3: Location Map of Fermont Cluster 2 and
the Consolidated Fire Lake North Property - Source: MRB (2012)

Fermont Iron Properties Agreement

On September 1%, 2009, Champion announced the execution of a definitive option and
Joint Venture Agreement (the “JV Agreement” or “JV”) with Fancamp Exploration Ltd.
(Fancamp) and The Sheridan Platinum Group Ltd. (Sheridan) in connection with 15
properties optioned pursuant to the Binding Option Agreement between Fancamp,
Sheridan and Champion dated May 21%, 2008. Under the terms of the final Agreement,
Champion earned an initial 65% interest in the properties at Champion’s option by
spending $6 million in staged exploration and development work on the properties,
making cash payments to Fancamp and Sheridan totalling $1 million, and issuing
2.5 million shares to Fancamp and Sheridan by June 2010. Fancamp and Sheridan were
entitled to a 3% Net Smelter Returns (NSR) royalty on the potential iron production from
the Fermont Properties, one third of which was available for purchase by Champion for

$3 million.
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Champion also signed an agreement with Sheridan, dated June 23" 2010, in order to

acquire Sheridan’s 17.5% interest in the JV to increase its ownership to 82.5%.

Under the terms of this agreement, Champion issued 4 000 000 shares to Sheridan and
paid $2 000 000 in cash (the final installment of $500 000 being paid in January 2012),
with both Fancamp and Sheridan retaining the 3% NSR royalty granted under the JV
Agreement.

On May 18" 2012, Champion announced the completion of the acquisition of
Fancamp’s remaining 17.5% interest in the Fermont Properties (refer to the Champion
News Release, dated May 18", 2012). The acquisition was paid for by Champion
issuing 14 000 000 common shares and 7 000 000 non-transferable warrants to
Fancamp. The shares and warrants of Champion are subject to a 4-month regulatory
hold period and to a 6-year voluntary restriction on transfer, subject to the consent of
Champion. As a result of the acquisition, Champion now owns a 100% interest in the
Fermont Properties, and Champion and Fancamp terminated their JV Agreement
relating to the Fermont Properties. Champion, however, continues to retain its right of
first refusal over Fancamp’s interest in the Lamélée Property, and Fancamp continues to
retain its 50% interest in the original 3% NSR royalty. Champion waived its right to buy

back one-third of this royalty from Fancamp, in exchange for $2 million from Fancamp.

As at the date of this Report, the claims comprising the Fermont Projects are in good

standing.

Fermont Cluster 2 Project and the CFLN Property

Champion’s Fermont Project is located in the FIOD of northeastern Québec,
approximately 40 km southwest of the town of Fermont and 250 km north of the Gulf of
St. Lawrence’s port town of Port-Cartier, and consists of 14 iron ore properties totalling
1448 claims (see Figure 4-2). The Project is divided into three (3) clusters, designated
as Cluster 1, Cluster 2 and Cluster 3, which are geographically separated from one
another. Within each cluster, the individual properties may or may not be contiguous.

Cluster 2 comprises six (6) properties. The claim groups formerly designated as the Fire

4-5 January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

4.2.2

Lake North, Oil Can, Bellechasse and Midway properties are now collectively termed the
Consolidated Fire Lake North (CFLN) Property.

Fire Lake North was the subject of a 2009 NI 43-101 Technical Report entitled
“Technical Report and Resource Estimate on the Bellechasse and Fire Lake North
Properties, Fermont Project Area, Québec, Canada’ with an effective date of
November 10", 2009 (Malloch et al., 2009, P&E) and a Preliminary Economic
Assessment (PEA) and subsequent PEA update completed on Fire Lake North, entitled
“Updated Resource Estimate and Preliminary Economic Assessment on the Fire Lake
North Property, Fermont Project Area, Québec Canada”, with an effective date of
November 23", 2010, and “Update of the Preliminary Economic Assessment on the Fire
Lake North Project, Fermont Area, Québec, Canada”, with an effective date of
November 21%, 2011 and amended on March 1%, 2012. These reports all predate the
recent NI 43-101 Technical Report entitled, “Technical Report and Mineral Resource
Estimate on the Oil Can Deposit of the Consolidated Fire Lake North Property, Fermont
Area, Québec, Canada” (the “Technical Report”) with an effective date of

July 1%, 2012, in which Fire Lake North was a major focus.

Fire Lake North

Fire Lake North is centred approximately 35 km south-southwest of the town of Fermont,
in Gueslis and Bergeron Townships, in the Regional Municipality (MRC) of Caniapiscau,
northeastern Québec, at approximately 52°26'57"N Latitude and 67°19'22"W Longitude
(UTM NAD83 Zone 19, 613750E and 5811250N) on the National Topographic System
map sheet 3-B/06. Fire Lake North comprises 340 contiguous claims covering an area
of 173.12 km? with all 340 claims held 100% by Champion (see Figure 4-4).

The 340 claims that make up Fire Lake North are in good standing as at the date of this

report.
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Figure 4-4: Fire Lake North Claim Map (Source: MRB, (2012))
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4.2.3 Oil Can

Oil Can is centred approximately 30 km south-southwest of the town of Fermont in
Gueslis Township, in the MRC of Caniapiscau, northeastern Québec, at approximately
52°31'32" N Latitude and 67°18'24" W Longitude (UTM NAD83 Zone 19,
615312E and 5820327N) on the National Topographic System map sheet 23-B/11. OiIl
Can comprises 86 contiguous claims covering an area of 39.65 km? with all 86 claims
held 100% by Champion (see Figure 4-5).

Figure 4-5: Oil Can Claim Map - Source: MRB (2012)
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The 86 claims that make up Oil Can are in good standing as at the date of this report.

4.2.4 Bellechasse
Bellechasse is centred approximately 34 km southwest of the town of Fermont in Faber
Township, in the MRC of Caniapiscau, northeastern Québec at approximately
52°32'31" N Latitude and 67°29'06" W Longitude (UTM NAD83 Zone 19, 604288E,
5821470N) on the National Topographic System map sheet 23B/11. Bellechasse
comprises 27 contiguous claims covering an area of 14.15 km? with all 27 claims held
100% by Champion (Figure 4-6).

Figure 4-6: Bellechasse Claim Map- (Source: Langton and Pacheco, (2012c)
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The 27 claims that make up Bellechasse are in good standing as at the date of this

report.

4.2.5 Midway
Midway is centred approximately 30 km south-southwest of the town of Fermont, in
Gueslis Township, in the MRC of Caniapiscau, northeastern Québec at approximately
52°32'04" N Latitude and 67°22'44" W Longitude (UTM NADS83 Zone 19, 609448E,
5822041N) on the National Topographic System map sheets 23-B/06 and 23-B/11.
Midway comprises 84 contiguous claims covering an area of 44.03 km with all 84 claims
held 100% by Champion (Figure 4-7).

Figure 4-7: Midway Claim Map - Source: Langton and Pacheco., (2012d)
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The 84 claims that make up Midway are in good standing as at the date of this report.

The Québec Mining Act and Claims

The Québec Mining Act (the “Mining Act”) deals with the management of mineral
resources and the granting of exploration rights for mineral substances during the
exploration phase. It also deals with the granting of rights pertaining to the use of these
substances during the mining phase. The Mining Act also establishes the rights and
obligations of the holders of mining rights to ensure maximum development of Québec’s

mineral resources.

A “claim” is the only valid exploration right in Québec. A claim gives the holder an
exclusive right to search for mineral substances in the public domain, with the exception
of sand, gravel, clay, and other loose deposits on the land subjected to the claim. Since
November 2000, exploration titles are obtained by map designation over predetermined
parcels of land. This approach is quicker and simpler than the system in use prior to
November 2000, making claims more difficult to dispute thereby better protecting the

investment made on a claim.

The term of a claim is two (2) years from the day the claim is registered, and it can be
renewed indefinitely providing the holder meets all the conditions set out in the Mining
Act, including the obligation to invest a minimum annual amount in exploration work
determined by regulation. The Mining Act provides that any amount disbursed to perform
work in excess of the prescribed requirements may be applied to subsequent terms of

the claim.

To satisfy government assessment requirements and thus maintain a claim in good
standing, minimum exploration expenditures must be incurred and filed sixty (60) days
prior to the anniversary date of such claim. The report of work is due prior to
sixty (60) days before the anniversary date. In Québec, the amount of expenditures per
claim varies according to the surface area of the claim, its location (either north or south

of 52° latitude) and the number of terms since its issuance, which escalates according to
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the schedules below. Table 4-1 and Table 4-2 show the amount of assessment work to

be carried out during each term of a claim.

Table 4-1: South of 52° Latitude
Surface Area of Claim

L <25ha 25-100ha >100ha
1to3 $500 $1200 $1800
4t06 $750 $1800 $2700
7 or more | $1000 $2500 $3600

Table 4-2: North of 52° Latitude

erm Surface Area Of Claim
<25ha 25-45ha >45ha
1 $48 $120 $135
2 $160 $400 $450
3 $320 $800 $900
4 $480 $1200 $1350
5 $640 $1600 $1800
6 $750 $1800 $1800
7 or more | $1000 $2500 $2500

Assessment work credits from another claim may be applied to the claim to be renewed,
providing the renewed claim lies within a radius of 4.5 km from the centre of the claim
with the excess work credits. The claim holder may apply amounts spent on work carried
out on a mining lease or concession towards the renewal of a claim, provided that the
work was performed during the term of the claim and that the amount does not exceed
one quarter of the required amount for renewal. If the required work was not performed
or was insufficient to cover the renewal of the claim, then the claim holder may pay a

sum equivalent to the minimum cost of the work that should have been performed.

The cost of renewal of a claim depends on the surface area of the claim, its location, and

the date the application is received. If the application for renewal and fees is received
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prior to 60 days before the anniversary of a claim, the following renewal fees apply for
claims 52°North latitude: less than 25 ha = $26; 25 to 45 ha = $96; 45 to 50 ha = $107;
over 50 ha = $120. For claims 52°South latitude, the following renewal fees apply: less
than 25 ha = $26; 25 to 100 ha = $52; over 100 ha = $78. These renewal fees double if
the application is received within sixty (60) days or less of the anniversary date of the

claim.

Surface Rights and Permits

Each claim provides access rights to a parcel of land on which exploration work may be
performed. However, the claim holder cannot access land that has been granted,
alienated or leased by the Province for non-mining purposes, or land that is the subject
of an exclusive lease to mine surface mineral substances, without first having obtained

the permission of the current holder of these rights.

The Mining Act states that a claim holder cannot erect or maintain a construction on
lands in the public domain without obtaining, in advance, the permission of the MRNFQ,
unless such construction is specifically allowed for by ministerial order. An application is
not necessary for temporary shelters that are made of pliable material over rigid

supports that can be dismantled and transported.

A new temporary exploration camp was constructed on the Fire Lake North mineral
claims during the summer of 2011, and is currently occupied by Champion personnel.
The camp is constructed of pliable material over rigid supports that can be dismantled

and transported.

At the time of this Report, P&E was not aware of any back-in rights, payments or other
agreements or encumbrances to which any of the properties within the CFLN Property
could be subject, other than the 3% NSR royalty held by Sheridan and Fancamp, and
Champion’s right to buy back 0.5% from Sheridan.
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Environmental Considerations

All phases of Champion’s operations are subject to environmental regulation in the
jurisdictions in which it operates. These regulations mandate, among other things, the
maintenance of air and water quality standards and land reclamation. They also set forth
limitations on the generation, transportation, storage and disposal of solid and
hazardous waste. These regulations set forth a wide range of sanctions and penalties,
both criminal and civil, for violations of the regulations.

To date, applicable environmental legislation has had no material financial or operational

effects on Champion.

P&E has not investigated any environmental liabilities that may have arisen from
previous work, and P&E is not aware of any present environmental related issues

affecting the CFLN Property.
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ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND
PHYSIOGRAPHY

Accessibility

The western boundaries of both Fire Lake North and Midway are transected by the
Trans-Québec-Labrador Road and Bellechasse, adjacent to and west of the Trans-
Québec-Labrador Road (Highway 389 in Québec and Highway #500 in Labrador and
Newfoundland), which runs in Québec from Baie-Comeau to Fermont, continuing into
Labrador City and Wabush in Newfoundland and Labrador (Figure 5-1). The highway
provides year-round access to the CFLN Property. The western boundary of Oil Can is

located 6 km east of the Trans-Québec-Labrador Road.

The airport located at Wabush, Newfoundland and Labrador (NL) is the main airport
servicing the region, and offers daily commercial flights to Montréal, Québec City and
Sept-lles in Québec, and Goose Bay and St. Johns in Newfoundland and Labrador via
Air Canada and Provincial Airlines. Pascan Aviation Inc. recently commenced
commercial flights between Wabush and Bathurst, New Brunswick, in addition to their
existing multiple Québec destinations. Local air service is also available from the
Wabush Water Aerodrome located adjacent to Wabush on Little Wabush Lake, with

charter flights offered from June to October.

The Labrador City area is accessible by train utilizing Tshiuetin Rail Transportation Inc.
railway. The railway line links Sept-lles to Emeril Junction and Schefferville in Québec.
There are two (2) trains per week for passengers and community freight. The Cartier
Railway is a privately-owned railway company that operates 416 km of track connecting
the ArcelorMittal Mont-Wright iron ore mine to the iron ore processing plant and port,
located at Port-Cartier, on the northern shore of the Gulf of St. Lawrence. The Cartier
Railway is used solely for ArcelorMittal’s iron-ore and freight transportation. The Québec
North Shore and Labrador Railway is another regional railway that transports iron ore
through northeastern Québec and western Labrador; a distance of 414 km from

Labrador City, Labrador to the Port of Sept-lles, Québec.
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5.3

Champion also recently announced the signing of an agreement with Canadian National
Railway Company (CN) to participate in the feasibility study of a proposed new multi-
user railway that aims to connect mining projects in the Labrador Trough to the deep
water port of Sept-iles in Québec. CN and its partner, La Caisse de dépdt et placement
du Québec, together with several iron ore exploration and mining companies (including
Champion) are contributing to the cost of the feasibility study, which will enable
Champion to assess the railway as a long-term transportation option.

Climate

The Fermont area has a sub-arctic, continental taiga climate with very severe winters,
typical of northern central Québec. Winter conditions last six (6) to seven (7) months,
with heavy snow from December through April. The prevailing winds are from the west
and average 14 km per hour, based on records at the Wabush Airport. Daily average
temperatures exceed 0°C for only five (5) months a year. Daily mean temperatures for
Fermont average -24.1°C and -22.6°C in January and February, respectively. Snowfall in
November, December, and January generally exceeds 50 cm per month, and the
wettest summer month is July with an average rainfall of 106.8 mm. Mean daily average
temperatures in July and August are 12.4°C and 11.2°C respectively. Extended daylight
enhances the summer workday period due to the relatively high latitude. The early and
late winter conditions are acceptable for ground geophysical surveys and drilling

operations.

Local Resources and Infrastructure

The town of Fermont has a population of approximately 4,000 and is the residential town
for ArcelorMittal Mines Canada (ArcelorMittal”, formerly Québec Cartier Mining Company
(QCM)); whose employees work at the Mont-Wright iron operations. The town was
originally built by QCM in the early 1970s. Fermont has schools, a 72-room hotel,
municipal and recreational facilities plus a business and shopping complex. The height-
of-land, which determines the border between Québec and Newfoundland and Labrador,

is located 10 km east of Fermont.
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Figure 5-1: Location and Access Map of Fermont Project Area - Source: MRB (2012)
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The twin communities of Labrador City (27 km northeast of Fermont), and Wabush (35
km northeast of Fermont) in Newfoundland and Labrador, have a total population of
approximately 10 000. Labrador City and Wabush were also developed around iron-ore
mining operations during the last half-century. The twin cities offer services that are
complementary to those offered in Fermont, with a strong industrial base, medical and

educational services, plus a variety of retail shops and grocery outlets.

The hydroelectric power supply in Labrador originates from Churchill Falls,
Newfoundland and Labrador, which generates 5428 MW of power, 127 MW of which is
provided to Labrador’'s western region for its current needs. The region has the lowest
average cost for power in Newfoundland and Labrador; however, the local system is
being burdened and a second transmission line to service Labrador West is a high

priority for the region.

The Fermont-Labrador City-Wabush area, as a mining centre, is able to provide

personnel, contractors, equipment and supplies for mining exploration and development.

Physiography

The sub-arctic terrain of Fire Lake North consists of a rolling glacial peneplain from
500 m to 900 m above sea level, with local relief in the order of 300 m. The area drains
southward to the Gulf of St. Lawrence through the Nipissis and Manicouagan River
systems. Glaciation has left a veneer of moraine boulder till and eskers that cover much
of the local bedrock. These glacial deposits dominate the local topography and control
most of the surface drainage. Lakes, swamps and grassy meadows fill bedrock and drift
depressions. Most of the terrain is thinly forested with a typical mixture of fir and
tamarack, with local stands of aspen and yellow birch. Ground cover is generally in the
form of grasses, caribou moss, and shrubs; the latter typically comprising willow, arctic

birch, alders and Labrador tea.
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HISTORY
Regional Historical Exploration

The Fermont project area has been the subject of regional mineral exploration
assessment by numerous mineral exploration and mining companies, from mid-century
up to the present day. Since they predated NI 43-101, none of these historical
assessments led to a categorization of any of the metals or minerals described therein
as a Mineral Resource as defined in NI 43-101. There has been insufficient work to
define a mineral resource, and it is uncertain whether further exploration will result in a
mineral resource being delineated, other than those described in the mineral resource
estimates filed by Champion on SEDAR at www.sedar.com.

Société d’exploration miniere Mazarin Inc. evaluated a number of properties, including a
couple that partially covered present-day Fire Lake North (Poisson 1989). Work included
mapping, sampling and ground geophysics mainly targeting sulphides associated with

the Knob Lake Group.

BHP Minerals Canada Inc. completed a regional heavy-mineral sampling program in
northeastern Québec that included Fire Lake North (St-Pierre 1998). Sampling took
place along lines spaced approximately 50 km apart, with sample sites at approximately
3 km separation with 1561 — 25 kg samples collected. Targeted commodities and
deposits included diamonds, base metals associated with massive sulphide deposits,
Broken Hill-type deposits, and gold occurrences associated with massive sulphides and

shear zones.

Anglo American Exploration (Canada) Ltd. completed a 12750 km?® regional
reconnaissance survey exploring for potential Broken Hill and Franklin / Sterling-type
zinc deposits in the eastern part of the Gagnon Terrane, south of the town of Fermont
(Zuran, 2003). Work included regional stream sediment, till and rock sampling at 40 sites
in the Gagnon Terrane. The sampling program did not successfully discover the unique
mineralogy associated with Franklin / Sterling deposits; however, the report concluded

that the region had potential for Broken Hill-type deposits.
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6.2.1

6.2.2

Fire Lake North

Historical Exploration

Iron formation was discovered at Fire Lake North in 1955 by QCM geologists during
reconnaissance follow-up of an airborne magnetic survey. QCM staked claims in 1955
over known iron occurrences, and mapped the iron formation and general geology of the
area southwest of Don Lake. Geologists estimated the iron content at around 30%, and
noted the discrete hematite and quartz grains that readily separated on crushing
(Ferreira 1957). QCM'’s property area was further extended with additional staking of
claims in 1955 and 1956 that included claims covering the Half Mile Lake area of
present-day Fire Lake North. Detailed geological and structural mapping of the Half Mile
Lake area was completed in 1957 (Currie, 1957a). The entire area of the magnetic
anomaly was mapped at a scale of 200 ft. to the inch (Currie, 1957b). The 1961 field
season included detailed mapping and ground geophysics combined with limited
exploration diamond-drilling. 17 AX core drill holes totalling approximately 1,300 m were
drilled on Fire Lake North to evaluate aeromagnetic anomalies and obtain a preliminary
economic evaluation of the deposit. The best intersection of the drill program was 82 m
at 30.61% Fe in drill hole 21A-7 (Reeve, 1961).

Since they predated NI 43-101, none of these historical assessments led to a
categorization of any of the metals or minerals described therein as a Mineral Resource,
as defined in NI 43-101.

An electromagnetic and magnetic survey was flown in 2000 over certain QCM
properties, which included parts of present-day Fire Lake North. Several strong magnetic
anomalies on QCM'’s Fire Lake property were thought to indicate the presence of iron
formations (St-Hilaire, 2000).

Recent Exploration by Champion

In 2008, GPR Geophysics International Inc. of Longueuil, Québec completed a 3855
line-km airborne magnetic and electromagnetic (VLF-EM) geophysical survey over all
properties held by Champion in the FIOD area. Follow-up work included a helicopter-

borne reconnaissance/orientation and prospecting program, completed during five (5)
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days in October 2008. The purpose of the program was to identify the iron formations,
the structural geology, and to sample outcrops in the vicinity of the 2008-defined
magnetic anomalies for comparison with type iron formations that host iron in the FIOD.
All properties were evaluated from the air for physiographic elements (roads and trails,
waterways, rail and power lines), and historical exploration work (line grids, trenches,
and drill hole sites). For further information regarding the key observations from this
work, refer to the Champion news release dated November 24™, 2008.

Champion staked additional claims in the FIOD following the reconnaissance program in
October 2008. Fire Lake North had 31 new claims added (16.28 km?) and was merged
with the former Don Lake Property. The new combined property contains the two

kilometric-scale quartz specularite ridges that were partially drill tested during 1956.

Prior to the commencement of Champion’s 2009 drill program, a compilation of all
previous exploration work was completed. Emphasis was put on historical drill hole
information and down-hole assays. This information was entered into a database to plot
cross-sections and plans using MapIinfoTM and DiscoverTM GIS and Gemcom 3D

software.

Fire Lake North and Bellechasse were selected by Champion as priority drill target
areas, since their underlying airborne magnetic anomalies were located within a few

kilometres of existing road and rail infrastructure.

The 2009 exploration program was designed as a 4000 m drilling program to delineate
the Fire Lake North (including the Don Lake area) and Bellechasse iron formations, and
to quantify a near-surface mineral resource estimate. The secondary goal was to
determine the spatial and geological controls on the mineralization to guide future drill
programs. Seven (7) holes totalling 1526.30 m were drilled on the Don and Half Lake

(Demi Mille) areas of Fire Lake North.

The 2010 winter drill campaign at Fire Lake North was focused on the East Limb and

West Limb target areas. A total of 4130 m were drilled by Lantech Drilling Services of
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Dieppe, New Brunswick, in 24 holes at a drill hole spacing of 400 m, from late February
to early April, 2010. A total of 503 core samples, totalling 1844.04 m of core, were

collected from the mineralized sections and analyzed.

A geochemistry program of bedrock channel sampling, collected from 32 sites totalling
106 samples (85 samples + 21 QC samples) at Fire Lake North, was completed during
October 2010 by MRB and Associates of Val-d'Or, Québec (MRB) and submitted to
COREM Laboratories in Québec City, Québec. The average grade of the channel
samples was 32.8% Fe, with a low of 12.4% to a high of 64.5% Fe.

MRB also completed a bulk sampling program, where 400-600 kg of specular hematite
and magnetite mineralization was collected from each of 16 sites on Fire Lake North
during October 2010.

Reconnaissance geological bedrock mapping was conducted intermittently by MRB
geologists over a two (2) to four (4)-week period during the late summer and early fall of

2010, to verify the dip direction of the hematite-magnetite mineralization in outcrop.

A field visit was made in July 2010 by Bruce Mitton, P.Geo., Jeff Hussey, P.Geo., and
Jean Lafleur, P.Geo., all contract employees of Champion, , to the northeast iron
formation to evaluate magnetic anomalies that were outlined here by the 2008 airborne
survey. Grab samples were taken for Total Iron (Fer) assays from the two (2)
mineralized outcrops located 2 km northeast of the East Limb, where three (3) historic
diamond drill holes (unable to be located by Champion personnel in the field) were
completed by QCM (hole #21A-15, 21A-16, 21A-17).

An airborne gravity-magnetic-LIDAR survey was flown by Fugro Airborne Surveys over
all the Champion-held FIOD properties from May 31 to July 14, 2011. The survey
outlined strong magnetic signatures interpreted as iron formation, and was followed-up
by several small local ground gravity surveys conducted during the late summer of 2011
by Abitibi Geophysics of Val- d’Or, Québec.
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Champion carried out a diamond drilling program at the Don Lake, East (also referred to
as East Pit) and West (also referred to as West Pit) areas of Fire Lake North, from
September 2010 to August 2011. 16 new holes were drilled at the Don Lake area for a
total of 4805 m, 29 holes at the East area for a total of 10 642 m, and 31 new holes for a
total of 9448 m at the West area. The total number of metres drilled in late 2010 and
2011 was 26 221 m in 84 holes.

Feasibility Definition Drilling commenced at Fire Lake North in mid-November of 2011
and Champion completed Phase | in June of 2012. Drilling was focused within the
proposed West area designed pit limits and the East area starter pit as outlined by the
November 2011 PEA. More than 22 000 m of definition drilling was completed in both
the East and West pit areas, with over 17 000 m of this being carried out in the West pit

area.

Drilling of the West Pit area defined a tight, overturned synform, gently dipping towards
the east at the south end of the deposit, and rotating along strike so as to dip gently
towards the west at the north end, with the deposit remaining open down-dip for the
majority of its 3500 m strike length. Specular hematite iron mineralization was delineated
in the West pit area with approximate true widths varying from 100 m to greater than 200

m locally, extending beyond the limits of the PEA designed pit.

A total of 4900 m of definition drilling was completed in the East Pit area, between
February 1% and late April 2012, further delineating the near-surface iron resources of
Fire Lake North’s planned starter pit. The geometry of the iron formation in the proposed
pit area is a steep to gently southwest dipping, tightly-folded synform, which remained
open down-dip to specular hematite mineralization for the majority of its 2400 m strike
length.

The November 2011 to August 2012 Feasibility Definition drill program was completed
by Nitasi Landdrill I.P. of Moncton, New Brunswick, Logan Drilling Limited of Stewiacke,

Nova Scotia and Major Drilling Group International Inc. of Winnipeg, Manitoba. Eight (8)
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geomechanical drill holes, totalling 3894 m, were completed by the former two (2) drill

contracts between November 16", 2011 and June 25", 2012.

A geological bulk sample site was prepared on the East Pit area during December 2011.
Blasting and sample extraction were completed during February 2012. The approximate
60-75 tonne sample was transported to SGS Laboratory in Kirkland Lake, Ontario for
analysis, and results have been discussed in Section 13.6.7 of this report.

Oil Can

Historical Exploration

Exploration in the region was reported as early as 1948 by United Dominion Mining Co.
Ltd., with reconnaissance geological prospecting conducted throughout the Pekan River

Basin and Mont-Wright area. A geological map of iron occurrences located at Oil Can
Lake was produced in 1950 by QCM and updated in 1955.

In 1956, the Jones and Laughlin Steel Corp. carried out an air photography lineament
study as well as reconnaissance mapping, covering 135 square miles from the eastern
Labrador- Québec border to longitude 67°30’ in the west. In 1961, it was reported by
P.J. Clarke that the iron content increases in the iron formations located south of Oil Can
Lake.

There are four (4) drill holes reported to have been drilled at Oil Can in 1956 by QCM.
The holes, with a maximum depth of 138.7 m, were inclined at 45° toward the west and
designed to crosscut the iron formation (GM #05485-B). The report states that the core
was split, and samples were sent for analysis, however, no assay results were reported.
Since they predated NI 43-101, none of these historical assessments led to a
categorization of any of the metals or minerals described therein as a Mineral Resource,
as defined in NI 43-101.

Oil Can was inactive from 1957 until recently, even though exploration companies were

aware of the iron formation underlying Oil Can. The remoteness of the area and the
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discovery of other nearby deposits made Oil Can a lower priority target that had

essentially remained unexplored.

Recent Exploration by Champion

An airborne survey was carried out over the Fermont Properties for Champion, including
QOil Can, in the summer of 2008 by GPR Geophysics International Inc. of Longueuil,
Québec. The survey included magnetic, gamma-ray spectrometry and EM-VLF. Iron
mineralization was well defined by the magnetic survey, with the magnetite-rich iron
formations defined as magnetic high anomalies, and some of the hematite-rich iron
formations and zones of secondary iron enrichment resulting from near-surface

oxidation, defined by magnetic low anomalies.

The 2011 airborne magnetic-response surveys delineated four (4) zones of strong
magnetic anomalies interpreted as iron formations on Qil Can, namely the North,
Central, South and East zones (see Figure 7.7). These zones are discussed in
Sections 7.6 and 7.10.2.

Champion’s 2011 helicopter-supported diamond drill program was the first ground
exploration or drilling undertaken on Oil Can since acquiring an interest in May of 2008.
Magnetic inversion techniques were used to determine the geometry of the iron
formation source, in order to design drillhole targets. Lantech Drilling Services Inc. of
Dieppe, New Brunswick and Nitasi Landdrill LP, of Moncton, New Brunswick, were
commissioned to carry out drilling to test several magnetic anomalies on Oil Can. Drilling

commenced on August 5", 2011 and was completed on December 9", 2011.

A total of 19 diamond drill holes (either HQ- or NQ-diameter in size), from hole OC11-01
to OC11-19, were completed over a total length of 8435.77 m. Eighteen of the 19 holes
intersected significant iron mineralization (hole OC11-18 did not reach its intended target
and was abandoned after 180.0 m). The drill program tested 5.5 km of an approximate
6.5 km strike length of favourable magnetic responses on Oil Can. Seven (7) holes were
completed at the North Zone, five (5) at the Central Zone, four (4) at the South Zone and
three (3) at the East Zone.
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Bellechasse
Historical Exploration
Since they predated NI 43-101, none of the following historical assessments led to a

categorization of any of the metals or minerals, described therein, as a Mineral

Resource.

Bellechasse Mining Corporation Ltd. (Bellechasse Mining) commissioned a regional aero
magnetic survey in 1956 over the area that included Bellechasse. Anomalies identified
by the survey were staked by Bellechasse Mining with follow-up dip-needle surveying,
geological mapping and preliminary sampling completed during 1956. Stripping and
trenching were attempted, but due to extensive overburden, a complete cross section
could not be obtained, and sampling of the iron formation was made difficult. The iron
formation was noted to be of a quartzite type with magnetite and hematite mineralization.
The company also noted that the iron formation strikes northwesterly, with a 55° to 60°
northeasterly dip, and lies within a southwestern limb of a fold structure, possibly a
syncline (Porter, 1958). Bellechasse Mining undertook detailed local geological mapping
and petrographic studies on their Ochre Lake Property (present day Bellechasse), and
recommended a detailed magnetometer survey over the mineralization to fully delineate
and assess the economic potential of the deposit (Porter, 1960). Mapping traced the
outcrop exposure of the iron formation for approximately 800 m on Bellechasse, with an
additional 820 m under glacial till. Upon review of Bellechasse in 1962, sampling of the
mineralization and concentration testwork, in addition to the magnetometer survey, was

recommended (Hogan, 1962).

Canadian Javelin Ltd. (Canadian Javelin) completed an airborne magnetic survey over
an area, which included Bellechasse (Canadian Javelin 1959). The survey did not
identify any new occurrences of iron, but it accurately located and delineated the iron

formation in the survey area.

Jubilee Iron Corporation evaluated their properties in the FIOD; work included airborne
and ground magnetic surveys, geological mapping and diamond drilling. Jubilee’s North

Lake property included part of present-day Bellechasse (Retty, 1960).
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Kelly Desmond Mining Corporation Limited (Kelly Desmond) acquired the property by
staking 32 claims in 1960. Its 1962 geophysical program included ground magnetic and
gravimetric surveys over anomalies on their Gull Lake Property (includes present day
Bellechasse) as a follow-up to their 1960 airborne geophysical survey
(Christopher, 1962a). Diamond drilling was recommended on the anomalies identified by
the geophysical surveys (Christopher, 1962b, Thoday, 1962). A limited drill program of
14 holes totalling approximately 1600 m (Bergmann 1963) was carried out during 1963-
1965 on the southeastern part of the geophysical anomaly. All holes were collared and
ended in the iron formation, and were sampled. Bergmann (1963) reported an average
of 29.9% soluble iron over 313 m of sampled core for the first four (4) holes drilled.
Drilling indicated the potential of a large tonnage of iron, with an average grade of

approximately 30%, and the feasibility of an open pit operation.

Since they predated NI 43-101, none of these historical assessments led to a
categorization of any of the metals or minerals, described therein, as a Mineral

Resource.

Metallurgical testwork was undertaken by Lakefield Research of Canada Ltd (Lakefield).
Drill logs from this drill program can be found on the MRNFQ E-Sigeom website
(http://mvww.mrnfp.gouv.gc.ca/produits-services/mines.jsp) under the assessment reports
GM 13631, GM 16583 and GM 17299.

Gaspésie Mining Company Ltd. (Gaspésie) acquired the 25 claims of Kelly Desmond’s
Gull Lake Property in 1971. The results of metallurgical testwork reported in Bergmann
(1971) are discussed in Section 15.0 of this Report. Gaspésie drilled three (3) holes on
Bellechasse in 1972, totalling approximately 450 m. Drill logs from this drill program can
be found on the MRNFQE-Sigeom website (http://www.mrnfp.gouv.qc.ca/produits-

services/mines.jsp) under the assessment reports GM 28088 and GM 31538.

The most recent historical work on Bellechasse was a government assessment report

that evaluated the resources of dolomite between, and partially including, the present-
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day Bellechasse claims and Highway 389, through a sampling and mapping program
(Caron, 2000).

Recent Exploration by Champion

During February and March of 2009, Champion contracted Forages La Virole of
Rimouski, Québec to undertake drilling at Bellechasse and Fire Lake North. At
Bellechasse, the 11 hole, 2618.3 m drill program tested a 3 km segment of the 4 km long
airborne magnetic anomaly contained within the MIF, where previous work outlined an
historic resource estimate. Champion’s drilling was conducted at 400 m spacings with
the highlights including three (3) mineralized intersections, each greater than 100 m
wide, containing iron ranging from 21.9% to 29% Fer. These were reported in

Champion’s news release, dated April 30", 2009.

Champion completed two (2) in-fill holes totalling 872 m during September 2011 at
Bellechasse, to evaluate the iron potential within the southeastern fold hinge area. High-
grade iron formation was intersected, thereby substantiating the interpretation generated

from the 2009 drilling program.

Midway
Historical Exploration
Since they predated NI 43-101, none of these historical assessments led to a

categorization of any of the metals or minerals, described therein, as a Mineral

Resource.

Ministere des richesses naturelles, Québec, completed an airborne regional magnetic
survey over a 500 km? area in 1959, including the East Lake Area iron formation,
interpreted to be an anticline fold plunging northwest, lying on the east side of a north-
plunging synform.

QCM took control of the Midway concessions in 1962.
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6.5.2 Recent Exploration by Champion

6.6

An airborne survey was carried out over the Fermont Properties for Champion, including
Midway, in the summer of 2008 by GPR Geophysics International Inc. of Longueuil,
Québec, which included magnetic, gamma-ray spectrometry and EM-VLF. Iron
mineralization was well defined by the magnetic survey, with magnetic highs outlining
magnetite-rich iron formations and magnetic lows outlining hematite-rich iron formations

and zones of secondary iron enrichment, resulting from near-surface oxidation.

The 2011 airborne magnetic-response surveys delineated a dominant, 3 km long, linear,
east-southeast striking, central geophysical anomaly (see Figure 7.13). These zones are

discussed in Sections 7.9 and 7.10.5.

Champion carried out the first ground-based exploration at Midway in 2011, carrying out
a total of 1096.2 m of diamond-drilling over four (4) holes. The best result was
intersected in drill hole MW11-02, and included a 136.0 m interval (89.0 m to 225.0 m)
grading 29.0% Fe-.

Historical Resource Estimates

The following resource estimates are historical in nature, and as such, are based on
data and reports prepared by previous operators prior to the adoption of NI 43-101.
These Mineral Resources have not been verified by P&E, and therefore, cannot be
treated as “Mineral Resources”, as such term is defined in NI 43-101 and has not been
verified by a QP. A QP has not done sufficient work to classify these historical estimates
as current Mineral Resources or Mineral Reserves, as defined in NI 43-101. Champion
is not treating these historical estimates as current Mineral Resources or mineral
reserves. These historical resource estimates should not be relied upon. All these
historical assessments have been superseded by the Mineral Resource Estimates,
which are disclosed in this Report, except Midway, which has no current Mineral

Resource Estimate.
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6.6.3

Fire Lake North

QCM defined an historical mineral resource estimate from 14 diamond-drill holes in the
southwestern part (Lake Pounce) of Fire Lake North, of 22.7 Mt (25 million tons) grading
32% Fe along the 6.5km long north-trending Fire Lake magnetic anomaly
(Reeve, 1961). Potential open pit resources at Half Mile Lake were estimated at 13.6 Mt
(15 million tons) at 30% Fe and 4.5 Mt (5 million tons) at 31% Fe.

Since they predated NI 43-101, none of these historical assessments led to a
categorization of any of the metals or minerals, described therein as a mineral resource,
as defined in NI 43-101.

A Champion news release dated September 15, 2009 quoted historical mineral resource
estimates on eight (8) of Champion’s 17 Fermont Holdings, including Fire Lake North,
totalling 694 Mt at 30.4% Fe.

Since they predated NI 43-101, none of these historical assessments led to a

categorization of any of the metals or minerals, described therein as a Mineral Resource.

Oil Can

There have been no previous historical resource estimates on Oil Can.

Bellechasse

Bergmann (1963) initially estimated a potential tonnage of 58.1 Mt (64 million tons)
averaging approximately 30% Fe at Bellechasse, based on the size of the geophysical
anomaly of the iron formation. Gaspésie’s review of Kelly Desmond’s work on
Bellechasse included a reported historical resource estimate of 62.6 Mt (69 million tons)
of iron-bearing material grading 30.7% soluble iron available for open pit mining
(Bergmann, 1971). It was noted that there is potential for additional resources in areas
not yet drill-tested and below the depth of 120 m.

Since they predated NI 43-101, none of these historical assessments led to a

categorization of any of the metals or minerals described therein as a Mineral Resource.

6-12 January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

6.6.4

6.7
6.7.1

An historical resource estimate for Bellechasse of 91.4 Mt at 30% Fe was reported in the
January 20", 1966 issue of the Northern Miner (Avramtchev and LeBel-Drolet 1979).

Since they predated NI 43-101, none of these historical assessments led to a

categorization of any of the metals or minerals described therein as a Mineral Resource.

Midway

There have been no previous resource estimates on Midway.

Recent Resource Estimates

Fire Lake North

In 2011, P&E prepared a mineral resource estimate in accordance with NI 43-101 and
estimated in conformity with generally accepted CIM “Estimation of Mineral Resource
and Mineral Reserves Best Practices” guidelines. The effective date of this mineral

resource estimate is September 30", 2011.

Data from 114 drill holes and 31 surface channels (from 2009 to 2011) were utilized in

the Fire Lake North resource estimate and historical drill holes were not utilized.

Based on the mineral resource model, the Total Mineral Resources for the Fire Lake

North Deposits at a 15% Fey cut-off are estimated, as indicated below, in Table 6-1

Table 6-1: Fire Lake North Resource Estimate at 15% FeT Cut-Off

Deposit Measured | Indicated Inferred
Million Grade Million Grade Million Grade
Tonnes FeT Tonnes FeT Tonnes FeT
East Area 2.1 33.9% 177.8 30.0% 209.5 29.0%
West Area 5.9 36.3% 161.7 32.3% 263.4 28.3%
Don Lake 0.4 21.4% 52.2 26.5% 188.3 25.3%
Totals 8.4 35.0% 391.7 30.5% 661.2 27.7%

An updated mineral resource estimate on Fire Lake North is detailed in Section 14.1 of

this Report.
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6.7.2 Oil Can

Section 14.2 details a previously released 2012 resource estimate for the Oil Can

Deposit.

6.7.3 Bellechasse

Section 14.3 details a previously released 2009 resource estimate for the Bellechasse

Deposit.

6.7.4 Midway

There have been no previous resource estimates on Midway.
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GEOLOGICAL SETTING AND MINERALIZATION
Regional Geology

The FIOD lies within a Paleo-Proterozoic fold and thrust belt known as the Labrador
Trough, which hosts some of the most extensive iron formations in the world (Figure
7-1). The area is underlain chiefly by rocks that form the western, miogeosynclinal part
of the Labrador Trough in the Churchill Province of the Canadian Shield. The Labrador
Trough, also known as the New Québec Orogen and the Labrador-Québec Fold Belt,
extends for more than 1000 km along the eastern margin of the Superior Craton, from
Ungava Bay to the Manicouagan impact crater in Québec. The fold and thrust belt is
about 100 km wide in its central part, and narrows considerably to the north and south. It
marks the collision between the Archean Superior Province (circa 3.0 Ga to 2.5 Ga) and
the Rae Province of the Hudsonian Orogeny (circa 1.82 Ga to 1.79 Ga). Rocks of the
Rae Province were transported westward over the Archean Superior Province
basement, creating a foreland fold and thrust belt marked by a series of imbricate thrusts
(Figure 7-2). Based on stratigraphic juxtapositions, these thrust faults may have

stratigraphic throws of several thousand metres.
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Figure 7-1: Location Map of Labrador Trough
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Figure 7-2: Litho-tectonic Subdivisions of the Central Labrador Trough
Source: From Williams and Schmidt (2004)

The Labrador Trough can be divided into three (3) geological domains. The Southern
Domain is defined by the northern limit of the Grenville Orogenic Belt at approximately
53°24'00"N Latitude. The biotite metamorphic isograd, which represents the
northernmost expression of the Grenville Orogenic Belt (along the Grenville Front),
crosses the Labrador Trough trending northeast approximately 35 km northwest of
Fermont (Figure 7-3), according to Fahrig (1967) and Klein (1978). The Southern
Domain encompasses Labrador Trough rocks that were metamorphosed during the
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Grenville Orogeny (circa 1.3 Ga to 1.0 Ga), which involved northward thrusting,
northeast-southwest folding, abundant gabbro, anorthosite and pegmatite intrusions, and

high-grade metamorphism.
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Figure 7-3: Simplified Regional Geology Map of the Southern Portion
of the Labrador Trough Showing the Position of the Biotite Isograd
and Iron Formations - Source: From P&E et al., (2012)
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7.2

The metamorphism was responsible for the recrystallization of primary iron formations,
producing coarse-grained sugary quartz, magnetite, and specular hematite schist (or

meta-taconite). This coarser grained Southern Domain hosts the FIOD.

The Central Domain extends northward to approximately 58°30°00”N Latitude, along the
west side of Ungava Bay. The Central Domain hosts regionally metamorphosed
(greenschist metamorphic facies) iron formation deposits. The Central Domain consists
of a sequence of Archaean, mainly sedimentary rocks, including iron formations,
volcanic rocks and mafic intrusions, known as the Kaniapiskau Supergroup. The
Kaniapiskau Supergroup is subdivided into the Knob Lake Group (western part of the
Trough) and the Doublet Group, which is primarily volcanic, in the eastern part. The iron
formation, meta-dolomite and quartzites in the Southern Domain are recognized as the

metamorphosed equivalents of the Knob Lake Group.

The Northern Domain, north of the Leaf Bay area (58°30'00”"N Latitude), comprises
regionally metamorphosed rocks (lower amphibolite facies), much like those of the

Southern Domain.

There is believed to be only one (1) iron formation assemblage throughout the region.
This formation varies in thickness, and appears to have underlain the greater part of the
original Labrador geosyncline. The economically important succession of quartzite-slate-
iron formations and their metamorphosed equivalents, persist throughout the

three (3) Domains.

Fermont Iron Ore District (FIOD) Geology

The FIOD, which includes iron formation in the Mont Reed-Fermont-Wabush area, is
part of the Gagnon Terrane (Brown, et al. 1992) within the Grenville Province of Western
Labrador (Figure 7-4). Archean granitic and granodioritic gneiss and migmatite of the
Ashuanipi Metamorphic Complex form the basement to most of the FIOD. They
comprise white to grey, coarse-grained hornblende-epidote-biotite granitic and tonalitic
gneiss. Garnetiferous amphibolites are interlayered with the gneiss in the basement

sequence.
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Unconformably overlying the basement gneiss are the metamorphosed equivalents of
the Lower Proterozoic Knob Lake Group, including crystalline limestone (siliceous
dolomite), glassy quartzite, silicate-carbonate quartzite, magnetite-quartz iron formation,
specularite-quartz iron formation, silicate-magnetite iron formation, garnet-biotite gneiss
and garnet-mica schist. Quartzo-feldspathic and graphite-biotite gneiss overlies the iron

formation sequence.

The Knob Lake Group is a continental margin metasedimentary sequence, consisting of
pelitic schist, iron formation, quartzite, dolomitic marble, semi-pelitic gneiss and
subordinate, local mafic volcanics. The Knob Lake Group was deformed and subjected
to metamorphism ranging from greenschist to upper amphibolite facies within a
northwest-verging ductile fold and thrust belt, during the Grenville Orogeny
(Brown et al., 1992, van Gool et al., 2008). The sequence is best exposed in the region
west of Wabush Lake, extending southeast into the province of Québec, and northeast
beyond the north end of Shabogamo Lake. The equivalent rock successions of the
Southern and Central domains are shown in the comparative list of Formations in Figure
7-5.

Intrusive rocks in the FIOD include pegmatites and aplite dykes, granodiorite plutons,

amphibolites, gabbros and peridotite bodies.
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Figure 7-4: Regional Geology Map of the FIOD - Source: From Gross (1968)
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PROTEROZOIC

Helkian
Shabogamo Group
Gabbro Diabase

Intrusive Contact

PROTEROZOIC
Aphebian

Kaniapiskau

Churchill Province

Knob Lake Group

(Low-Grade Metamorphism)

Grenville Province

(High-Grade Metamorphism)

Menihek Formation

Black shale, siltstone

Nault Formation
Graphite, chloritic, and micaceous

schist

Sokoman Formation Wabush Formation
Cherty iron formation Quartz magnetite-specularite-
carbonate

iron formation

Wishart Formation

Quartzite, siltstone

Carol Formation
Quartzite, quartz-muscovite-garnet

schist

Denault Formation

Dolomite, calcareous siltstone

Duley Formation
Meta-dolomite and calcite marble

Attikamagen Formation

Gray shale, siltstone

Katsao Formation
Quartz-biotite-feldspar and gneiss

Unconformity

ARCHEAN

Ashuanipi Complex
Granitic and granodioritic gneiss,
mafic intrusives

Note: The Duley, Carol and Wabush Formations are included in the Gagnon Group.

Figure 7-5: Equivalent Rock Successions in the Central and Southern Domains of the Labrador
Trough - Source: From Gross (1968)
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7.3

7.3.1

Stratigraphy
The following sections are summarized from Fahrig (1967), Gross (1968), Dimroth
(1970) and Muwais (1974) on the stratigraphy of the Knob Lake Group.

In the Southern Domain of the Labrador Trough, the Knob Lake Group is comprised of
six (6) formations. The Attikamagen, Denault, Mackay River, Wishart, Sokoman and
Menihek Formations occur along a northeast trending belt, and are briefly described
below.

Knob Lake Group

Attikamagen Formation

The Attikamagen Formation is the oldest stratigraphic sedimentary sequence within the
Knob Lake Group. The Attikamagen Formation, which can reach 300 m in thickness,
unconformably overlies the Archean Ashuanipi Metamorphic Complex, and
predominantly consists of brownish to creamy coloured, banded, medium to coarse-
grained, quartz-feldspar-biotite-muscovite schist and lesser gneiss. Accessory minerals
include chlorite, garnet, kyanite and calcite. The Attikamagen Formation appears to be
best preserved in the deeper portions of the continental shelf, east of Wabush and
Shabogamo Lakes, where the Formation thickness is greatest. In the extreme northwest,
the Formation tapers and disappears, leaving upper units of the Knob Lake stratigraphy

in contact with the Archean basement (Gross 1968).

Denault Formation

Conformably overlying the Attikamagen Formation is the Denault Formation. The
Denault Formation consists of coarse-grained, banded, dolomitic and calcitic marble up
to 75 m thick with minor tremolite, quartz, diopside and phlogopite as accessory
minerals. In the Wabush Lake area, the Denault Formation has only been identified east
and south of the Lake, and represents a transition between the shallow and deeper parts
of the continental shelf. Stromatolites have been described to the south of Wabush Mine.
Locally, the Formation can be sub-divided into three (3) sub-units consisting of the lower

siliceous horizon, the middle low silica (< 5% SiO;) horizon and the upper siliceous
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horizon. Low silica dolomite is mined and added to the iron pellets, and acts as a flux in

the smelting process.

Mackay Formation

Overlying the Denault Formation is the Mackay River Formation. It consists of aqueous
meta-tuffaceous sediments and conglomerate units. This sequence is not present in the
Fermont area, and occurs mainly northeast of Shabogamo Lake, northeast of Labrador
City.

Wishart Formation

The Wishart Formation conformably overlies the Denault Formation and locally,
unconformably overlies the Attikamagen Formation. It consists of a 60 m to 90 m thick
sequence of white, massive to foliated quartzite, which is typically resistant to
weathering and erosion, forming prominent hills in the Wabush Lake Region. The
Wishart Formation can be subdivided into the Lower, Middle and the Upper Members
based on variation in composition and texture. The Lower Member consists of white to

reddish brown, quartz-muscovite schist with varying percentages of garnet and kyanite.

The Middle Member is a coarsely crystalline orthoquartzite that is generally massive to
banded. Accessory minerals include carbonate, amphibole (varying from tremolite and/or
anthophyllite to grunerite and/or cummingtonite), garnet, mica (muscovite, sericite and
biotite) and chlorite. Bands of iron-rich carbonates or their weathered products, limonite

and goethite, may also occur.

The Upper Member exhibits a gradational contact with the overlying Sokoman
Formation, and generally consists of bands of carbonate alternating with bands of
quartzite. The presence of thin layers of muscovite and biotite schist (pelitic layers) is

common. Accessory minerals include grunerite, garnet, kyanite and staurolite.

Parts of the Middle Member are locally mined for silica.
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Sokoman Formation

The Sokoman Formation, also known as the Wabush Iron Formation, is the ore-bearing
unit in the FIOD and is subdivided into Lower, Middle and Upper Members. The
Sokoman Formation conformably overlies the Wishart Formation, but also locally shares
its basal contact with the Denault, Mackay Lake, and Attikamagen Formations, and the

Ashuanipi Metamorphic Complex.

The Lower Member (LIF) consists of up to a 50 m thick sequence of fine to coarse-
grained, banded quartz carbonate, and/or quartz carbonate magnetite, and/or quartz
carbonate (i.e., siderite, ankerite and ferro-dolomite) silicate (i.e., grunerite,
cummingtonite, actinolite, garnet), and/or quartz carbonate silicate magnetite, and/or
guartz magnetite specularite sequences. This member generally contains an oxide band

up to 10 m thick in the upper portion.

The Middle Member (MIF), which forms the principal iron ore sequence, consists of a
45 m to 110 m thick sequence of quartz magnetite, and/or quartz specularite magnetite,
and/or quartz specularite magnetite carbonate, and/or quartz specularite magnetite
anthophyllite gneiss and schist sequence. Actinolite and grunerite-rich bands may be
present in this member, although they are generally attributed to in-folding of the upper
member. A vertical zonation is typically present with finer grained quartz magnetite
dominated iron formation forming the basal section. Manganese content (rhodochrosite
and pyrolucite) ranging from 0.4% to 1.0% Mn is associated with this sequence. Matrtite
can also occur in weathered zones via supergene alteration of magnetite (Wabush
Mines, Canning prospect and D’Aigle Bay area). The upper part of the MIF horizon is

predominantly comprised of coarser grained quartz specular hematite iron formation.

The Upper Member (UIF) consists of a 45m to 75 m thick sequence, similar in
composition to the LIF, and can generally be differentiated through contact relationships
with the overlying and underlying formations and the presence of increased grunerite or
actinolite content. A magnetite rich zone may be present in the lower part of this

Member.
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7.3.2

7.4

Hydrous iron oxide (limonite and goethite) have been observed in all members of the
Sokoman Formation. Limonite and/or goethite are present in weathered and fractured
zones and are derived primarily from alteration of carbonate (Muwais 1974). Pyrolusite
(a manganese oxide) may occur in a distinct zone at the base of the MIF but has also
been observed in all members of the Sokoman Formation typically associated with
surficial or supergene enrichment, extending to depth along and adjacent to structural

discontinuities, such as fault and fracture zones.

Menihek Formation

The Menihek Formation consists of a 15 m to 75 m thick sequence of pelitic sediment.
The Formation is commonly fine-grained, foliated and variably comprised of a quartz-
feldspar-mica (biotite-muscovite)-graphite schist. Garnet, epidote, chlorite and carbonate
are accessory minerals. This unit is well preserved in the southern region, and within

broad synclinal regions in the north.

Shabogamo Intrusive Suite

The Shabogamo Intrusive Suite comprises the youngest Precambrian rocks in the
Wabush Lake area. It consists of massive, medium to coarse-grained mafic intrusive
(gabbro, olivine gabbro and amphibolite), non-magnetic, sill-like bodies with ophitic to
sub-ophitic textures. These sills may be locally discordant, and have a tendency to be
schistose near the contact with other rock formations. Most of the gabbro sills are
composed of plagioclase, pyroxene, olivine and minor amounts of magnetite and
ilmenite. The amphibolite equivalents are commonly composed of hornblende, biotite,

garnet and chlorite. Pyrite, muscovite, and feldspar are accessory minerals.

Regional Structural Geology

Three stages of deformation are recognized in the Southern Domain. The first stage,
associated with the New Québec Orogeny, produced linear belts that trend northwest in
the Central Domain. The second stage, developed during the Grenville orogeny,
reoriented the northwest trending linear belts to the east and northeast. Thrust faults

associated with these two transpressional events are common, but sometimes very
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7.5

difficult to identify. Bedding planes are generally recognizable in the quartzite, dolomite

and iron formation.

It is unclear whether the compositional banding in the schist and gneiss reflects original
bedding. Asymmetrical, overturned and recumbent folds are common throughout the
FIOD. The complex interference patterns evident on geological maps of the area
indicate that a third phase of deformation has affected this domain.

As a result of folding and transposition, reversals, truncations, and repeats that thicken
the iron formation are common. Late, brittle faults have redistributed the sequences only

slightly compared with the influence of folding on the area.

Fire Lake North Geology

The geology in the northernmost part of Fire Lake North consists of a moderately
northeast-dipping, overturned, curvilinear syncline that trends northwest-southeast. It is
cored by the LIF and MIF members of the Sokoman Formation, and quartz-biotite-
feldspar schist of the Menihek Formation (Figure 7-6). This six km long syncline parallels
a ridge of high ground, southwest of Don Lake. Drilling during the 2009 campaign
intersected parasitic folds to the main syncline, the amplitude and frequency of which are

poorly defined at this time.
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Figure 7-6: Fire Lake North Geology Map - Source: MRB (2012)

A 2008 airborne magnetic survey completed by Champion indicates the Sokoman
Formation is continuous across Fire Lake North (Figure 7-7). In the southwestern part of

Fire Lake North, this structure gradually changes orientation toward the south and then
to the south-southeast.
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Figure 7-7: Magnetic Second Vertical Derivative Geophysical Map of Fire Lake North
Source: MRB (2012)

7-15 January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

7.6

There are four (4) distinct iron formation structures in the central portion of Fire Lake
North. Geophysical survey results show that the westernmost structure is continuous
with the overturned syncline delineated in the northern part of Fire Lake North (see
Figure 7-7). The folded mineralized Sokoman Formation closes near the southwestern

boundary of Fire Lake North.

The East area iron formation structure is also a syncline cored by Sokoman Formation
iron formation, according to QCM, who drilled the structure in 1961 (Reeve 1961). It
trends northwest-southeast, but is re-oriented to north-south at its northern extension. It
is interpreted on the MRNFQ geological compilation map to be truncated by faulting at
each end. The geophysical signature of this structure is continuous over 6 km and
appears to diverge away from the western syncline suggesting that the two structures
have been juxtaposed (see Figure 7-6). Most likely, there is a thrust fault separating the

two synclines.

Oil Can Geology

Basement gneissic rocks underlie the majority of Oil Can, with marble, quartzite and iron
formation of the Denault, Wishart and Sokoman formations snaking through the northern
and southeastern parts of the property. The convoluted surface distribution is the result
of multiple phases of deformation that have resulted in open to tight, upright and
overturned folds that refold early recumbent folds (Figure 7-8). Bedding dips and
schistosity rarely guide stratigraphy, and many units disappear by attenuation rather
than faulting. Intense metamorphism associated with the Grenville Orogeny has

obliterated and masked most of the earlier structural discontinuities (thrusts and faults).

The most significant structural factor, economically, is the commonly occurring
thickening of rock units with the thickened, near-surface, synclinal hinges regarded as

the most favourable feature for open pit mining.

A 2011 Fugro gravity-magnetic survey outlined four (4) geophysical anomalies (the

North, Central, South and East zones) that have been interpreted as 100 m to 300 m
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wide iron formations characteristically made up of a series of alternating magnetite- and

hematite-rich horizons (Figure 7-9).

Figure 7-8: Qil Can Geology Map - Source: MRB (2012)
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Figure 7-9: Magnetic Second Vertical Derivative Geophysical Map of Oil Can
Showing 2011 Drillhole Locations - Source: MRB (2012)
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7.7 Bellechasse Geology

Bellechasse is underlain by the Sokoman Formation, and older, Knob Lake Group and
Ashuanipi Basement Complex rocks. The surface and underground distribution is
interpreted as a steeply north-northeast dipping, overturned, curvilinear, doubly-plunging
synform, which is approximately 4 km in length, trending in a northwest-southeast
direction, and cored by LIF, MIF and UIF members of the Sokoman Formation (Figure
7-10).

Figure 7-10: Bellechasse Geology Map - Source: From Langton and Pacheco, (2012c)
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The southeastern end of this synform is tightly refolded into a hook shape near the
northern part of North Gull Lake. Airborne magnetic survey data and recent drill results
suggest that the plunge of the strongly magnetic iron formation near the east and west
Bellechasse claim boundaries is towards the centre of the Bellechasse claim group,

forming a synform of iron-rich mineralization (Figure 7-11).

Figure 7-11: Magnetic Vertical Derivative Geophysical Map of Bellechasse
Source: From Langton and Pacheco, (2012c)
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7.8

Midway Geology

Sedimentary rocks and iron formation of the Denault and Sokoman formations underly
the north and central part of Midway, created by multiple phases of deformation that
have resulted in open to tight, upright and overturned folds that refold early recumbent
folds (Figure 7-12). Intense metamorphism associated with the Grenville Orogeny has

obliterated and masked most of the earlier structural discontinuities (thrusts and faults).

A 2011 Fugro airborne magnetic-response survey outlined a dominant, central
geophysical anomaly, interpreted to be coincident with Sokoman iron formation and
characteristically made up of a series of alternating magnetite and hematite rich horizons
capped by silicates and gneiss formations, and underlain by typical quartz, marble,

quartz-silicate-carbonate rock and granitic gneiss (Figure 7-13).
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Figure 7-12: Geology Map of Midway - Source: From Langton and Pacheco, (2012d)
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Figure 7-13: Magnetic Vertical Gradient Geophysical Map of Midway
Source: From Langton and Pacheco, (2012d)
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7.9
7.9.1

Mineralization
FIOD Mineralization

Lake Superior-type iron formations form a major part of the succession of folded
Proterozoic sedimentary and volcanic rocks that were deposited within an extensive
basin, some interconnected, along the northeastern and southwestern craton margins of
the Superior Province of the Canadian Shield. The Labrador-Québec fold belt, consisting
of sedimentary and volcanic sequences and intrusions deposited in smaller
interconnected sub-basins, is the largest continuous stratigraphic-tectonic unit that
extends along the eastern margin of the Superior-Ungava craton.

The principal iron formation unit of the Labrador-Québec fold belt, the Sokoman
Formation, extends for more than 1000 km and includes those iron formations in the
FIOD that were subjected to deformation and regional metamorphism associated with
the Grenville Orogeny (1.3 Ga to 1.0 Ga). The metamorphic grade ranges from
greenschist facies near the Grenville Front to amphibolite-granulite facies farther south.
As a result of deformation and metamorphism, the iron formation was structurally
thickened in fold hinges and coarsely recrystallized to a quartz specular hematite with

varying amounts of magnetite.

The Sokoman Formation occupies a stratigraphic position between shallow-water, high-
energy sediments (Wishart) and deep-water, largely lower-energy sediments (Menihek).
Stratigraphic relationships indicate that the Sokoman Formation is part of a
transgressive sequence (Clark and Wares, 2006). The deposits consist of banded

sedimentary units composed of bands of iron oxides within quartz (chert)-rich rock.

The principle iron deposits found in the FIOD can be grouped into two (2) types: quartz
specular hematite and quartz specular hematite-magnetite.

The iron in the UIF, MIF and LIF is for the most part in its oxide form, mainly as specular
hematite (Fe,O3) and specularite in its coarse-grained form and to a lesser extent, as
magnetite (FezO,). Some of the iron is contained in iron silicates such as amphibole

(grunerite, Fe;Sig0,2(OH),) and in carbonate such as ankerite (Ca[Fe,Mg,Mn][CO3],).
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7.9.2

The main gangue mineral in the iron formation deposits is quartz, which constitutes

approximately 50% of the formation.

The Sokoman Formation is classified as a Lake Superior-type iron formation (Clark and
Wares, 2006). This type is composed mainly of magnetite and hematite and is
commonly associated with mature sedimentary rocks. Generally little metamorphosed
and altered, the Sokoman can be termed ‘taconite’; however, in the Grenville Province
where the FIOD is situated; the iron formation is more strongly metamorphosed and
recrystallized.

The increased grain size of the FIOD formations makes mining and beneficiation easier;
however, the additional episode(s) of folding has/have complicated the structural pattern
in the FIOD.

Several models to explain the origin of the Sokoman Formation are presented in Clark
and Wares (2006), and include an oxidizing shallow-marine paleo-environment for iron
deposition (e.g., Dimroth, 1975); a volcanic-hydrothermal source (e.g., Gross 1996); and
a sea rich in reduced iron that was used up during the accumulation of the sediments
(e.g., Kirkham and Roscoe, 1993).

Fire Lake North Mineralization

During Champion’s 2008 reconnaissance mapping campaign, two (2) outcropping ridges
of iron formation, located on Fire Lake North, were deemed prospective for immediate
drilling. According to historical work, one of the two (2) ridges in the northern portion of
Fire Lake North, the Don Lake area iron formation, has no known historical resource
estimates, as it was not previously drill tested. This ridge hosts coarse-grained specular
hematite mineralization at surface, very similar to the quartz-specularite ore from the
FIOD. It is located within an airborne magnetic anomaly that is 2 km long and 500 m
wide. The magnetic anomaly suggests the presence of magnetite rich iron formation that
is interbedded with the moderately magnetic quartz-specularite iron formation sampled

at surface. Both of these types of mineralization are common in the FIOD.
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7.9.3

Magnetic signatures from the 2008 and 2011 airborne geophysical surveys revealed
extensive and complexly folded iron formation horizons. The iron mineralization is linked
to specular hematite (with magnetite) and quartz, commonly known as quartz-specularite
iron formations, and are visually recognizable from the air, where exposed, by the dark

steel grey colour of the quartz-specularite outcrops.

The West Limb target is interpreted to be a wide, canoe-shaped iron formation that is
considered to be the Southern extension of the iron formation at Don Lake (Figure 7.8).
The East Limb target is comprised of two (2) parallel north-south trending iron formations
approximately 300 m apart that extend for several kilometres. The Northeast zone iron
formation is essentially composed of specular hematite, magnetite and quartz, and is
defined by a series of stacked and concentric magnetic linear anomalies over a 5 km

combined strike length.

The mineralized zones consist of quartz-specular hematite (+/- magnetite and/or
specularite) gneiss. The magnetite and specular hematite occurs as 0.5 mm to 2 mm
disseminated subhedral to euhedral crystals in 1 cm to 10 cm wide semi-massive bands
in amounts varying from 20% to 35%. The specularite occurs locally as euhedral crystals
2-5 mm. The majority of the specular hematite and minor magnetite occurs within the

MIF of the Sokoman Formation.

Oil Can Mineralization

The iron mineralization contained within Champion’s Fermont Holdings is hosted by the
Wabush Formation (also known as the Sokoman Formation), which comprises a banded
sedimentary unit predominantly composed of bands of iron oxides, magnetite and lesser
hematite within quartz (chert)-rich rock, with variable amounts of silicate, carbonate and
sulphide lithofacies (iron formation). The iron formation is metamorphosed into quartz
and magnetite with the amounts of specular hematite varying. Categories of iron
mineralization include quartz-specularite; specularite-hematite; magnetite-hematite, and,;

magnetite-rich.
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Oil Can hosts mainly magnetite-hematite-rich iron formations, as indicated by
four (4) strong magnetic anomalies that have been classified as four (4) separate zones;
namely, the North, Central, South and East Zones. The North Zone is a 3.7 km long “J"-
shaped magnetic anomaly (one (1) km of which extends outside the boundaries of Oil
Can). The Central Zone is a 1.4 km long magnetic anomaly located in the central region
of Oil Can. The South Zone is a 1.4 km long, crescent-shaped magnetic anomaly
located south of the Central Zone. The East Zone is a 1.0 km long, crescent-shaped
magnetic anomaly located east of the South Zone.

Historic drilling reportedly intersected banded, fine-to coarse-grained, magnetite iron
formations at Oil Can, with one (1) hole intersecting an interval of 182.2 m of banded
magnetite iron formation. Since this predated NI 43-101, none of these historical
assessments led to a categorization of any of the metals or minerals described therein
as a Mineral Resource, as defined in NI 43-101. The 2011 drilling undertaken by
Champion included drilling of all four (4) zones with a total of 19 holes completed, which
intersected predominantly banded and disseminated fine- to medium-grained quartz-

silicate-magnetite iron formation with specularite and/or carbonate.

The Mineral Resources of Oil Can comprise a magnetite-rich iron formation and a mixed
magnetite-silicate iron formation located within five (5) structurally-defined domains

separated by faulting (the South, East, South Extension, Central and North zones).

Iron is present in its oxide form as magnetite (FesO,) and as specular hematite (Fe,O3)
(also called specularite in its coarse-grained form). With the iron silicates, iron occurs in
actinolite (Cay(Mg, Fe)sSisO,2(OH),;) and grunerite (Fe,.7(SisO22)(OH),), as well as in
carbonates such as ankerite (Ca[Fe,Mg,Mn][COg3]y).

In February of 2012, eight (8) core samples were submitted to Actlabs Geometallurgy-
Mineral Liberation Analyser (MLA) Department of Ancaster, Ontario by Champion.
Four (4) of the core samples were from Oil Can and the other four (4) from Moire Lake.
The samples were evaluated for characterization of the morphology and chemistry of the

minerals from the amphibole group in order to verify their non-asbestos character.
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7.9.4

A combination of MLA (a quantitative mineralogical technology based on an FEI
Quanta600F scanning electron microscope) and X-ray diffraction (XRD) were utilized to
identify mineral assemblages (amphiboles and pyroxenes in particular), as well as

morphological and chemical characteristics of amphibole group minerals.

Report findings were as follows:

=  The following amphibole group minerals were found in the samples: actinolite,
grunerite and mangano-cummingtonite;

=  The morphology of the amphibole particles varies from platy to prismatic, acicular
and needle-like. The particles with needle-like morphology are dominantly
grunerite;

= No primary fibrous morphology of particles (which defines the asbestos character of

minerals) was observed.

Bellechasse Mineralization

Bellechasse hosts a magnetite-rich iron formation. An interpretation of the Bellechasse
iron mineralization and iron content using all historical data (as this predates NI 43-101,
none of these historical assessments led to a categorization of any of the metals or
minerals described therein as a Mineral Resource) and recent drill results indicate the
mineralized zone consists of a curvilinear, re-folded, steeply northeast-dipping,
overturned synform of Sokoman Formation trending southeast-northwest. The
mineralized zone consists of quartz- magnetite (+- specularite) gneiss, which locally
contains accessory actinolite. The magnetite and specularite occur as 0.5 mm to 2 mm
disseminated subhedral to euhedral crystals, and as 1 cm to 10 cm wide semi-massive
bands in amounts varying from 20% to 45%.

Although the majority of the magnetite occurs within the geological unit interpreted as
the MIF of the Sokoman Formation, amounts up to 10% are present in the UIF and the
LIF. These three (3) members of the Sokoman Formation contain varying amounts of
accessory actinolite. There appears to be a reverse correlation between the amount of

actinolite and the magnetite/specularite content.
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7.9.5 Midway Mineralization
Midway hosts mainly magnetite-hematite-rich iron formations, in the form of a dominant,
3 km long, linear, east-southeast striking central geophysical anomaly interpreted from

the 2011 Fugro airborne magnetic-response survey.

A 1959 ground survey noted silicate and carbonate type iron formations at the northwest
end of the anomaly, but no other iron formation exposures over the anomaly and it was
believed that the iron formation was buried by 15.2 m to 30.5 m of glacial material. Since
this predated NI 43-101, none of these historical assessments led to a categorization of

any of the metals or minerals described therein as a Mineral resource.

Mineralization at Midway, as delineated from the 2011 drilling undertaken by Champion
(totalling four (4) holes) predominantly takes the form of banded and disseminated fine-
to medium-grained quartz-silicate-magnetite iron formation with specularite and/or
carbonate and/or minor biotite. Iron silicates are mainly present in the form of actinolite

and grunerite.
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8.1

DEPOSIT TYPES

The Properties’ deposits are classified as Lake Superior-type. Such iron formations are
the principal sources of iron throughout the world. Iron formation deposits in the FIOD
include ArcelorMittal’'s Mont-Wright and Fire Lake Mines, Mont Reed iron deposits and
Cliffs Natural Resources Bloom Lake Mine, (formerly owned by Consolidated Thompson

Iron Mines Ltd.) and the Lamélée Lake and Peppler Lake iron deposits.

Iron Formations

Iron formations are classified as chemical sedimentary rock containing greater than 15%
iron consisting of iron-rich beds, usually interlayered on a centimetre scale with chert,
guartz, or carbonate. Ore is mainly composed of magnetite and hematite, and commonly

associated with mature sedimentary rocks.

Stratiform iron formations are distributed throughout the world in the major tectonic belts
of the Precambrian shields, and in many Paleozoic and Mesozoic fold belts, as well as
parts of the present day ocean floor. Gross (2009) noted that the enormous size of some
of the Archean and Paleoproterozoic iron formations reflected the unique global tectonic
features and depositional environments for iron formation that were distinctive of the

time.

Although various models have been used to explain the deposition of iron formations in
the past, current thinking (summarized in Cannon, 1992, Gross, 1996, Gross, 2009)
supports the idea of iron formation deposition, resulting from the syngenetic precipitation
of iron-rich minerals in a marine setting due to hydrothermal exhalative activity on the
ocean floor. The iron is thought to have formed in stable tectonic-sedimentary
environments where silica, iron, ferrous and non-ferrous metals were available in
abundance, mainly from hydrothermal sources, and where conditions were favourable

for their rapid deposition with minimal clastic sediment input.

Hydrothermal processes related to volcanism and major tectonic features are thought to
be the principal source of iron and other metals. Deep fractures and crustal dislocations

over hot spots and high thermal gradients penetrating the upper mantle enabled
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convective circulation, alteration and leaching of metals from the upper crust, including
possible contributions by magmatic fluids. Iron formations are important hosts of
enriched iron and manganese ore, gold deposits, and are also marker horizons for
massive-sulphide deposits. Deposition of the iron was influenced by the pH and Eh of
the ambient water, and biogenic anaerobic processes may have also played a role
(Gross, 1996, Gross, 2009).

Post depositional events such as weathering, groundwater circulation and hydrothermal
circulation can modify the deposits, and the mineralogy is usually recrystallized and
coarsened by medium- to high-grade regional metamorphism. Protracted supergene
alteration can be an important economic fact in upgrading the primary iron formation
(Gross, 1996).

Iron formations can be subdivided into two (2) types, related to two (2) major types of
tectonic environments: the Lake Superior-type on the continental shelf and marginal
basins adjacent to deep-seated fault and fracture systems and subduction zones along
craton borders; and the Algoma-type along volcanic arcs and rift systems and other
major disruptions of the earth’s crust (Figure 8-1). Development of Lake Superior-types
was related to global tectonic systems that caused the breakup of cratons, shields or
plates in the Paleoproterozoic. Rapitan-type have distinctive lithological features being
associated with diamictite, and were deposited in grabens and fault scarp basins along
rifted margins of continents or ancient cratons in sequences of Late Proterozoic and

Early Paleozoic rocks.
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Figure 8-1: Tectonic Environment for the Deposition of Iron Formation - Source: Gross (1996)

8.1.1 Lake Superior-Type Iron Formations
Extensive Lake Superior-type iron formations occur on all continents, in parts of
relatively stable sedimentary-tectonic systems developed along the margins of cratons
or epicontinental platforms. Most of the thicker iron formations were deposited in shallow
basins on continental shelves and platforms in neritic environments, interbedded with

mature sedimentary deposits (Gross, 2009).

The following are definitive characteristics of ore deposits of the Lake Superior-type iron

formations (Gross, 1996):

= [ron content is 30% or greater;

= Discrete units of oxide lithofacies iron formation are clearly segregated from silicate,
carbonate or sulphide facies and other barren rock;

= Iron is uniformly distributed in discrete grains or grain-clusters of hematite,
magnetite and goethite in a cherty or granular quartz matrix;

= Iron formations, repeated by folding and faulting, provide thick sections amenable
to mining, and;

= Metamorphic enlargement of grain size has improved the quality of the ore for

concentration and processing.
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Iron formation deposition coincided with volcanism in linear tectonic belts along the
continental margins. Most of the sedimentary-tectonic belts in which they were deposited
were characterized by extensive volcanic activity that coincided with deepening of the
linear basins or trough in the offshore areas, and by extrusion and intrusion of mafic and
ultramafic rocks throughout the shelf and marginal rift belts near the close, or after the
main periods of iron formation deposition (Gross, 2009).

8-4 January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

EXPLORATION
Fire Lake North Exploration

Champion carried out a recent trenching program at Fire Lake North, commencing on
July 31%, 2012, and ending on September 20" 2012. A total of 29 trenches were
completed and sampled, over a total strike length of 2.5 km (Figure 9-1 and Table 9-1).
A total of 508 samples that were obtained from the trenches, along with 149 QA/QC
samples, have been sent for XRF analysis at ALS Chemex Laboratory in Sudbury,

Ontario.

The geological data from the trenching program have not been incorporated into the
modeling solids or surfaces used for the Fire Lake North Resource Estimate, as the
trenching program was completed after the July 23", 2012 cut-off date for the database

used to calculate the latest Fire Lake Mineral Resource Estimate.

No other recent exploration activities have been completed at Fire Lake North, and all
previous exploration has been discussed in Section 6.2.2 of this report. Continued
Feasibility Definition Drilling from June 2012 to the present time is discussed in
Section 10.2.
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Figure 9-1: 2012 Trenching Program at Fire Lake North
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Table 9-1: Summary of Fire Lake North Trench Program: July-Sept 2012

Trench No. SENES

No. of Samples

FEtr12-1800A

954829

=

954831-954834

954836-954837

FEtr12-1800B

954838-954839

954841-954844

954846-954847

FEtr12-2000A

950987-950989

950991-950994

950996-950999

954801-954804

954806-954809

954811-954812

FEtr12-2000B

954813-954815

954817-954818

FEtr12-2050A

954864-954866

954868-954869

954871-954872

FEtr12-2050B

954873-954874

954876-954879

FEtr12-2050C

954819

954821-954825

954827-954828

FEtr12-2100A

955493-955494

955496-955499

FEtr12-2100B

950951-950954

950956-950959

950961-950964

950966-950969

950971-950974

FEtr12-2150

950976-950979

950981-950984

950986
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Trench No. SEWES No. of Samples

FEtr12-2200A

954848-954849

N

954851-954854

954856-954859

954861-954862

FEtr12-2200B

955461-955464

955466-955469

955471-955474

955476-955478

FEtr12-2200C

955479

955481-955484

955486-955488

955490-955492

FEtr12-2300A

955424-955425

955427-955429

955431-955434

955436

FEtr12-2300B

955437-955445

955447-955449

955452-955454

FEtr12-2350

955456-955459

FEtr12-2400A

955389-955390

955392-955394

955396-955399

955450

FEtr12-2400B

955401-955404

955406-955409

955411-955416

955418-955419

955421-955423

FEtr12-2500A

955368-955369

955371-955374

955376-955379

955381-955384

955386-955388
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Trench No. SEWES No. of Samples

FEtr12-2500B

955356-955359

N

955361-955364

955366-955367

FEtr12-2500C

955333-955334

955336-955339

955341-955344

955346-955349

955351-955354

FEtr12-2500D

955327-955329

955331-955332

FEtr12-2700A

955312-955319

955321-955324

955326

FEtr12-2700B

955287-955294

955296-955304

FEtr12-2700C

955306-955309

955311

FEtr12-2800A

955275

955277-955279

FEtr12-2800B

955281-955284

955286

FEtr12-3050

955257-955259

955261-955269

955271-955274

FEtr12-3400B

954863

955009

955011-955014

955016-955019

955021

955023-955024

955026-955029

955031
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Trench No. SEWES No. of Samples

FEtr12-3450

955001-955004

4

955006-955008

FEtr12-3500A

955038-955040

955042-955044

955046-955049

955051-955054

955056-955059

955061-955063

FEtr12-3500B

955032-955034

955036-955037

FEtr12-3650A

955072-955074

955076-955079

955081-955084

955086

FEtr12-3650B

955064

955066-955069

955071

FEtr12-3850A

955241-955244

955246-955249

955251-955254

955256

FEtr12-3850B 955237
955239-955240

FEtr12-3900A 955210

FEtr12-3900B

955229-955230

955232-955234

955236

FEtr12-3950A

955211

955213-955214

955216

FEtr12-3950B

955217-955219

955221-955224

955226-955228

FEtr12-4000

955087-955088

955090-955094

955096
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Trench No. SEWES No. of Samples

FEtr12-4100A

955112-955113

N

955115-955119

955121-955124

955126-955129

955131-955134

955136

955138-955141

FEtr12-4100B

955097-955099

955101-955103

955105-955109

955111

FEtr12-4200A

955169-955170

955172-955174

955176-955177

FEtr12-4200B

955162-955165

955167-955168

FEtr12-4200C

955142-955144

955146-955149

955151-955154

955156-955159

955161

FEtr12-4300

955178-955179

955181-955183

955185-955189

955191-955194

955196-955199

955201-955203

FEtr12-4400

955204

955206-955209

AP WO IWINIFP|IARIROWINIAIN|IWINFP|IOOW|W|AFL|AIAMOC

TOTAL

508
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9.2

9.3

9.4

Oil Can Exploration

There have been no recent exploration activities conducted on Oil Can by Champion. All

previous exploration activities at Oil Can were discussed in Section 6.3.2 of this report.

Bellchasse Exploration

There have been no recent exploration activities carried out at Bellechasse by
Champion. All previous exploration activities at Bellechasse were discussed in Section
6.4.2 of this report.

Midway Exploration

There have been no recent exploration activities carried out at Midway by Champion. All

previous exploration activities at Midway were discussed in Section 6.5.2 of this report.
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10. DRILLING

10.1 2012 Fire Lake North Drilling Program
Champion continued its Phase | Feasibility Definition Drilling program at Fire Lake North,
which commenced in mid-November of 2011 and was previously reported up to June of
2012 with hole FW12-51. Additional drilling has focused within the proposed West area
designed pit limits as outlined by the November 2011 PEA.

A total length of 5921 m was drilled over 15 holes, commencing with hole FW12-51B on
June 4™, 2012 and concluding with hole FW12-62B on August 21% 2012.

The drill hole coordinates of the completion of Phase | of definition drilling are listed in

Table 10-1, and the surface locations are shown in Figure 10-1.

Table 10-1: Drill Hole Coordinates for the 2012 Fire Lake North Drill Program
Final Azimuth °

Hole # Easting Northing = Length (True Dip°® Zone
(m) North)
FW12-51B 612458.9 | 5810606.1 | 422.0 95 -45 West
FW12-52 613059.5 | 5811029.8 | 309.0 270 -45 West
FW12-56 612393.6 | 5810310.3 | 452.0 120 -55 West
FW12-57 612522.4 | 5809206.0 | 435.0 270 -58 West
FW12-54 612756.5 | 5808422.8 | 518.4 270 -85 West
FW12-53 611756.0 | 5809838.0 | 678.0 100 -75 West
FW12-55 612459.0 | 5809548.0 | 529.0 280 -75 West
FW12-55A 612459.0 | 5809548.0 | 693.3 280 -75 West
FW12-59 612753.0 | 5810698.0 30.0 90 -70 West
FW12-59B 612753.0 | 5810698.0 | 206.0 90 -86 West
FW12-58 612007.1 | 5810538.0 | 720.0 100 -65 West
FW12-60 612790.3 | 5810590.0 | 260.0 90 -86 West
FW12-61 612766.0 | 5810496.0 | 255.0 90 -86 West
FW12-62 612702.8 | 5810401.1 150.0 100 -86 West
FW12-62B 612708.6 | 5810400.0 | 263.0 100 -85 West
Total
Length 5920.7
(m)
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Similar to the trenching program, not all geological data from the June-August 2012
drilling program have been incorporated into the modeling of solids, surfaces or the
block model used for the Fire Lake Resource Estimate. Some drill holes and most assay
results were not completed before the July 23", 2012 cut-off date for the database used
to calculate the latest Fire Lake Mineral Resource Estimate. The lithology data from
holes FW12-51B to 59B inclusive were used to assist in solids and surface modeling;
however, assay results for grade estimation were only available for holes FW12-52,
FW12-55 and FW12-56. Assay results from the remaining holes were not available for
inclusion in the Fire Lake Mineral Resource Estimate.
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Figure 10-1: 2012 Drill Holes at Fire Lake North Source: MRB (2012)
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10.2

10.3

10.4

10.5

2011 Oil Can Drilling Program

There has been no recent drilling carried out at Oil Can by Champion. All previous

drilling at Oil Can was discussed in Section 6.3.2 of this report.

Bellechasse Drilling

There has been no recent drilling carried out at Bellechasse by Champion. All previous

drilling at Bellechasse was discussed in Section 6.4.2 of this report.

MIDWAY Drilling

There has been no recent drilling carried out at Midway by Champion. All previous

drilling at Midway was discussed in Section 6.5.2 of this report.

Sampling Method and Approach

Core handling at the drill for all Champion drill programs was controlled by the drill
contractor, and all drill core was placed into wooden core boxes from the drill core tube.
Depth markers were placed every 3 m after emptying the wire line drill core tube. Once
full, the boxes were secured for shipment to the core shed. Core boxes were sometimes
opened at the drill rig, at the request of Champion’s geologist, to “quick log” the hole in

order to determine if the hole should be ended.

The core was then brought to the base camp, where a team of junior and senior
geologists, project geologists, and sampling technicians executed the drill campaign,
logistics, supervision, logging and sampling of all drill cores.

Sample lengths were typically four (4) meters, however the range of sample lengths may
have occasionally varied based on the geology. Any drill core that contained visual Fe
mineralization was sampled, and a sample was also taken adjacent to the iron formation,

both above and below the mineralized section.

Samples were outlined by Champion’s geologists logging the core and split by sampling
technicians using a hydraulic rock splitter at the camp. Samples were tagged with a
unique tag number, bagged and placed into large nylon bags, ready for transportation to
Wabush.
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11.
111

SAMPLE PREPARATION, ANALYSES AND SECURITY

Sample Preparation and Assaying

All drill core logging and sample preparation was conducted by qualified Champion
personnel, as required by NI 43-101 standards, at Champion’s core logging facilities. For
the drill program, logging was done at either the Wabush Industrial Park warehouse, the
Fire Lake North Camp or the Bellechasse Camp, both of which are located adjacent to
Highway 389.

The HQ/NQ/BQ-sized drill core was split in half, and one-half of the drill core was kept in
the core tray for reference purposes, while the other half core was individually bagged,
tagged, sealed and packed in large nylon bags or plastic pails, which were securely
closed. Samples were delivered by Champion personnel to the trucking firm, Hodge
Brothers Transport, (a division of Transport Thibodeau) in Wabush, NL, and then
shipped to either the COREM laboratory in Québec City, or to the ALS Minerals facility in
either Sudbury, Ontario or Val-d'Or, Québec for sample preparation. The ALS pulverized
pulp samples were sent from Sudbury or Val-d’Or to their analytical laboratory in

Vancouver, BC for analysis.

COREM is a private research consortium that provides competitive laboratory services

to its members through research programs and the transfer of technology.

The COREM pyrometallurgical characterization laboratory in Québec City has been
certified 1ISO 9001: 2000 and the analytical laboratory is certified ISO 17025: 2005.

ALS Minerals is an internationally recognized minerals testing laboratory operating
in 16 countries and has an ISO 9001:2000 certification. Several of its laboratories have
also been accredited to 1ISO 17025 standards for specific laboratory procedures by the
Standards Council of Canada (SCC).
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Split core samples were analyzed for a suite of whole rock elements including: SiO,,
TiO,, Al,O3, Fe,03, MNO, MgO, CaO, Na,O, K,0O, P,Os and loss on ignition (LOI) plus
Fer. Analysis was done on lithium metaborate fused, or borate fused, pressed pellets by
X-ray Fluorescence (XRF) following sample crushing and pulverization. Select core
samples were also analyzed for Satmagan and Specific Gravity testing.
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12.

12.1
12.1.1

DATA VERIFICATION

The following section reports on the data verification for Fire Lake North, Oil Can and

Bellechasse and not Midway, for which there have been no previous resource estimates.

Site Visits and Independent Sampling

Fire Lake North

Fire Lake North was last visited by Mr. Antoine Yassa, P.Geo., an independent QP, as
defined by NI 43-101, from September 4 to 6, 2012. Nine (9) samples were collected
from three (3) drill holes. The samples were documented, bagged, and sealed with
packing tape, and taken by Mr. Yassa to Purolator Courier, where they were shipped to
the offices of P&E in Brampton, Ontario. From there, the samples were sent by courier to
AGAT Laboratories in Mississauga, Ontario for analysis. Total iron was analyzed using

sodium peroxide fusion-ICP-OES.

AGAT Laboratories employs a quality assurance system to ensure the precision,
accuracy and reliability of all results. The best practices have been documented and are,

where appropriate, consistent with:

= The International Organization for Standardization’s ISO/IEC 17025, “General
Requirements for the Competence of Testing and Calibration Laboratories” and the
ISO 9000 series of Quality Management standards;

= All principles of Total Quality Management (TQM);

= All applicable safety, environmental and legal regulations and guidelines;

= Methodologies published by the ASTM, NIOSH, EPA and other reputable
organizations;

= The best practices of other industry leaders.

At no time, prior to the time of sampling, were any employees or other associates of
Champion advised as to the location or identification of any of the samples to be

collected.
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A comparison of the P&E independent sample verification results versus the original

assay results for iron can be seen in Figure 12-1.

Fire Lake North Deposit
Verification Samples Fe-Total

Fe-Total %

0 R == CHM Fe-Total
NYNE888838 D  —m-P&E Fe-Total
YNNI
Ll — — -
TEEFFEEES

TRETRRTE
Drill Hole

Figure 12-1: P&E Site Visit Verification Samples for Fire Lake North - September 2012

12.1.2 Oil Can

Oil Can was visited by Ms. Tracy Armstrong, P.Geo., an independent QP, as defined by
NI 43-101, from January 17 to 18, 2012. Five (5) samples were collected from
five (5) diamond drill holes. The samples were documented, bagged, and sealed with
packing tape and taken by Ms. Armstrong to Air Canada Cargo at the Wabush
International Airport, whereby they were shipped directly to AGAT Laboratories in
Mississauga, Ontario for analysis. Total iron was analyzed using sodium peroxide
fusion-ICP-OES.

AGAT Laboratories employs a quality assurance system to ensure the precision,
accuracy and reliability of all results. The best practices have been documented and are,
where appropriate, consistent with:

= The International Organization for Standardization’s ISO/IEC 17025, “General
Requirements for the Competence of Testing and Calibration Laboratories” and the

ISO 9000 series of Quality Management standards;
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= All principles of Total Quality Management (TQM);

= All applicable safety, environmental and legal regulations and guidelines;

= Methodologies published by the ASTM, NIOSH, EPA and other reputable
organizations;

= The best practices of other industry leaders.

At no time, prior to the time of sampling, were any employees or other associates of
Champion advised as to the location or identification of any of the samples to be
collected.

A comparison of the P&E independent sample verification results versus the original

assay results for iron can be seen in Figure 12-2.

Champion Minerals
Oil Can Site Visit Samples January 2012
60
40 -
FeT (%)
20
0 : : : : . === Champion FeT %
& & » > o 9
'\;QQ '\;00 \:QQ N - N == P&E FeT %
N N N N @
0(; O(J O(J 0(’ &)
Drill Hole

Figure 12-2: P&E Site Visit Verification Samples for Oil Can

12.1.3 Bellechasse
Bellechasse and Fire Lake North were visited by Mr. Yassa between September 30 and
October 1%, 2009. Twelve samples were collected from two (2) drill holes; one (1) hole
drilled at Bellechasse, and the other hole drilled at Fire Lake North. The samples were
documented, bagged, and sealed with packing tape, and taken by Mr. Yassa to
Purolator Courier where they were shipped to the offices of P&E in Brampton, Ontario.
From there, the samples were sent by courier to SGS Mineral Services in Lakefield,

Ontario for analysis. Total Fe was analyzed using lithium metaborate fusion-XRF.
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SGS Minerals has 1350 offices and labs throughout the world. Many of the exploration

sample processing services at SGS are 1SO 17025 accredited by the Standards Council

of Canada. Quality Assurance procedures include standard operating procedures for all

aspects of the processing, and also include protocols for training and monitoring of staff.

ONLINE LIMS is used for detailed worksheets, batch and sample tracking, including

weights and labeling for all the products from each sample.

At no time, prior to the time of sampling, were any employees or other associates of

Champion advised as to the location or identification of any of the samples to be

collected.

A comparison of the P&E independent sample verification results versus the original

assay results for Fe can be seen in Figure 12-3.
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Figure 12-3: Bellechasse and Fire Lake North 2009 Site Visit Results
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12.2 Quality Assurance and Quality Control (QA/QC)

12.2.1 Fire Lake North and Bellechasse QA/QC
The QA/QC program evolved from 2009, where certified reference materials (CRM or
standards) and blanks were inserted approximately 1in every 40 samples, to an
insertion rate of 1in 25 samples in 2010 and onward. In addition, field duplicates
consisting of ¥4 core were collected every 25 samples, and coarse reject and pulp

duplicates were prepared at the lab from every twenty-fifth sample.

The reference materials used from 2009 through the 2012 programs were certified for
total Fe. For the 2009 Bellechasse and Fire Lake North drill programs, the reference
material was purchased from BAM (Federal Institute for Materials Research and Testing)
in Berlin, Germany. What was believed to be differential settling of the contents of the
German reference materials caused it to under report (underestimate) the total Fe, and
as such, the reference materials were changed for the 2010 and 2011 drill programs. For
subsequent drill programs, the reference materials were purchased from Ore Research
and Pty (OREAS) in Australia, and from CANMET in Ottawa, Canada. In mid-2012, one
of the standards was no longer available and a replacement was sourced from Geostats

Pty in Australia.

The two (2) OREAS standards were developed by Ore Research and Exploration Pty.
Ltd., Australia, and were purchased through a Canadian supplier. Both are composite
standards produced from a range of oxidized materials, including Blackwood greywacke
(central Victoria), Bulong laterite (Yilgarn, Western Australia), Iron Monarch hematite ore
(Whyalla, South Australia) Hilton North gossan and Mount Oxide ferruginous mudstone
(Mount Isa region, Queensland). The dominant constituent was obtained from the flank
of a mineralised shear zone within Ordovician flysch sediments in the Blackwood area of
central Victoria. The sedimentary succession hosting the shear zone consists
predominantly of medium-grained greywackes, together with subordinate interbedded
siltstone and slate. Hydrothermal alteration in the vicinity of the mineralisation is
indicated by the development of phyllite. The shear zone is manifested by foliated

sericitic and chloritic fault gouge and goethitic quartz veins.
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The SCH-1 CRM was purchased from CANMET in Ottawa. The material for reference
ore SCH-1 was donated to the C.C.R.M.P. by the Iron Ore Company of Canada in 1973.
The ore is from the area of Schefferville, Québec, and is composed of hematite, with a
mixture of unidentified hydrous oxides of iron, minor magnetite and trace pyrolusite. The
gangue consists mainly of quartz, with minor amounts of feldspar and traces of biotite,

chlorite and amphibole.

The GBAP-8 reference material, which was used beginning in April 2012, was
purchased from Geostats Pty and was sourced from pulp bauxite.

Performance of Certified Reference Materials 2009

For the 2009 Bellechasse and Fire Lake North drill programs, the reference material
under- reported the total Fe content, and as such, the total Fe content of the samples
was also under- reported. Because both resource estimates in 2009 were in the Inferred
category only, the under-reporting was of no great concern; however, it necessitated a

change to different reference materials for subsequent drill programs.

Performance of Certified Reference Materials 2010 — 2011
The Fire Lake North 2010 and 2011 drill programs used the two (2) OREAS standards,
and one (1) CANMET standard.

All standard results for the three (3) reference materials were graphed and compared to
the warning limits of +/- 2 standard deviations from the mean of the between lab round
robin characterization, and the tolerance limits of +/- 3 standard deviations from the

mean.

The reference materials for the 2010 and 2011 drilling remained within the warning
limits, however, a slight low bias was indicated, with most of the values falling below the

mean, yet remaining within — 2 standard deviations.
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Performance Certified Reference Materials 2012
The 2012 drill program used the two (2) OREAS standards and one (1) CANMET
standard until April, when one of the OREAS standards was no longer available and was

replaced by the Geostats standard.

All standard results for the four (4) reference materials were graphed and compared to
the warning limits of +/-2 standard deviations from the mean of the between lab round

robin characterization and the tolerance limits of +/-3 standard deviations from the mean.

The SCH-1 had 45 data points. A low bias was demonstrated for this standard, however
the standard was characterized by CANMET, using a very precise volumetric titration
method, and the standards were analyzed during this drill program using fusion-XRF. A

difference would not be unexpected.

There were 27 data points for OREAS 43P. The data passed the warning limits; however

they were clustered around the -2 standard deviation line, showing a low bias.

OREAS 44P had 48 data points. This standard demonstrated a low bias as well, with all
but one (1) of the data points falling below the mean, and six (6) points below -3
standard deviations from the mean. The data generally showed good precision with little

scatter.

The new standard purchased from Geostats did not fare as well, with most of the 23
data points falling on or slightly below -3 standard deviations from the mean.

P&E considers that the standards demonstrate reasonable accuracy, however they
seem to indicate that the lab may be under-reporting the iron very slightly. There is no

impact to any of the resource estimates.
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12.2.2

Performance of Blanks

The blank material for all drill programs was obtained from barren marble drilled in the
Bellechasse area. A blank sample was inserted into the sample stream, where practical,
initially from every fortieth sample in 2009 to every twenty-fifth sample in 2010, 2011 and
2012. The mean of the blanks analyzed during the 2012 drill programs was less than

0.5%, demonstrating that contamination was not an issue.

Performance of Duplicates
There were no duplicates produced for the 2009 drill programs. Three (3) types of
duplicates were produced; field (1/4 core), coarse reject and pulp for the 2010, 2011 and

2012 drill programs.

All three (3) duplicate types were scatter graphed, and were found to have excellent
precision at all levels. There was essentially no difference between the precision at the

field level and the precision at the pulp level.

The authors consider the data to be of good quality, and satisfactory for use in a

resource estimate.

Oil Can QA/QC

Certified reference materials (CRM) and blanks were inserted approximately
every 25 samples for Quality Assurance and Quality Control. In addition, field duplicates
consisting of ¥4 core were collected every 25 samples, and coarse reject duplicates and

pulp duplicates were prepared at the lab from every twenty-fifth sample.

There were three (3) different CRMs used for the Oil Can drill program; OREAS 43P,
OREAS 44P and SCH-1.

The two (2) OREAS standards were developed by Ore Research and Exploration Pty.
Ltd., Australia, and were purchased through a Canadian Supplier. Both are composite
standards produced from a range of oxidized materials, including Blackwood greywacke
(central Victoria), Bulong laterite (Yilgarn, Western Australia), Iron Monarch hematite ore

(Whyalla, South Australia) Hilton North gossan and Mount Oxide ferruginous mudstone
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(Mount Isa region, Queensland). The dominant constituent was obtained from the flank
of a mineralised shear zone within Ordovician flysch sediments in the Blackwood area of
central Victoria. The sedimentary succession hosting the shear zone consists
predominantly of medium-grained greywackes, together with subordinate interbedded
siltstone and slate. Hydrothermal alteration in the vicinity of the mineralisation is
indicated by the development of phyllite. The shear zone is manifested by foliated
sericitic and chloritic fault gouge and goethitic quartz veins.

The SCH-1 CRM was purchased from CANMET in Ottawa. The material for reference
ore SCH-1 was donated to the C.C.R.M.P. by the Iron Ore Company of Canada in 1973.
The ore is from the Schefferville, Québec area, and is composed of hematite, with a
mixture of unidentified hydrous oxides of iron, minor magnetite and trace pyrolusite. The
gangue consists mainly of quartz, with minor amounts of feldspar, and traces of biotite,

chlorite and amphibole.

Performance of Certified Reference Materials

There were 28 data points for OREAS 43P. The data passed the warning limits;
however, they were clustered around the -2 standard deviation line, showing a low bias.
OREAS 44P had 25 data points. This standard demonstrated a low bias as well, with
100% of the data falling below the mean, most often between -2 and -3 standard

deviations.

The SCH-1 had 25 data points. A low bias was demonstrated for this standard as well,
however, the standard was characterized by CANMET using a very precise volumetric
titration method, and the standards were analyzed during this drill program using fusion-

XRF. A difference would not be unexpected.

P&E considers that the standards demonstrate reasonable accuracy, however, they
seem to indicate that the lab is slightly under-reporting the iron. There is no impact to the

resource.
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Performance of Blanks

The blank material was obtained from barren marble drilled in the Bellechasse area. A
blank sample was inserted every twenty-fifth sample, where practical, into the stream of
core samples. There were 80 blank samples analyzed. The average of the blanks was
0.32% Fet, with a standard deviation of 0.03.

Performance of Duplicates
Three (3) types of duplicates were produced; field (1/4 core), coarse reject and pulp.

81 field pairs, 81 coarse reject pairs, and 80 pulp duplicate pairs were analyzed.

All three (3) duplicate types were scatter graphed, and were found to have excellent
precision at all levels. There was essentially no difference between the precision at the

field level and the precision at the pulp level.

The authors consider the data to be of good quality, and satisfactory for use in a

resource estimate.
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13.
13.1

MINERAL PROCESSING

Introduction

This chapter reviews both the historical testwork completed as part of the original
Preliminary Economic Assessment (PEA) (November 3,2010) and PEA Update
(January 5, 2012), as well as that completed for the present Preliminary Feasibility
Study. The initial testwork focused on liberation size determination and demonstration
(proof of concept) of the production of a saleable concentrate. The testwork for the
Prelimilary Feasibility Study expanded on the liberation size determination work, but also
addressed grindability variability of the deposits (West Pit and East Pit), filtration of the
concentrate and the settling behaviour, rheology, and environmental characterization of

the tailings.

Also included in this chapter is a summary of findings related to the characterization of
the minus 150 mesh (106 um) fraction of the tailings, which still contain an appreciable
amount of hematite that might be recoverable through alternative means. The
characterization of these fines, as well as a discussion on possible recovery approaches,

is also presented.

The principal outcomes were:

= The West Pit material had similar grindability characteristics to other iron ore
projects in the area. Most East Pit samples were harder than the West Pit samples.

= In gravity testing, the West Pit material produced acceptable concentrate grade
(>65% Fer) and 84.6% iron recovery when ground to 100% passing 20 mesh. The
East Pit material required further grinding to 100% passing 28 mesh to consistently
produce a concentrate grade above 65% Fer. An iron recovery of 78.4% was
achieved in East Pit gravity testing.

= Using a 16 MW (21 450 HP), 11.6 m (38 ft) diameter autogenous (AG) mill, it will be
possible to treat the nominal design tonnage of 2 854 tph when processing the
West Pit material (using the 65" percentile of hardness).

=  The East Pit material throughput, using a 16 MW, 11.6 m (38 ft) diameter AG mill, is
estimated to be 2080 tph at the 65" hardness percentile. This is due to the
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13.2

increased hardness and finer grinding requirement of East Pit material relative to
West Pit material. Additional grinding capacity must be installed when treating East
Pit material to maintain the nominal design tonnage of 2854 tph.

The mill size and grinding energy required was calculated by three (3) different
methods. All of these gave results within 20% of the mean; these results were also
confirmed by the Pilot Plant trials done with the East Pit bulk sample. The mills
were designed to provide the nominal throughput of 2854 tph at the 65" percentile
of ore hardness, using 85% of installed power.

Using conventional gravity separation, concentrate grades of greater than 65% Fe+
were obtained. The combined AlLO; + SiO, level was less than 7.0%, with a
SiO,:AlL O3 ratio of approximately 10:1. The concentrate had low levels of other
impurities.

The tailings were found to have good thickening and settling properties, and are
classified as non-acid generating following test results.

Tests done at a second testing laboratory confirmed the gravity recovery results
obtained at SGS.

Overview of Pre-Feasibility Testwork

Metallurgical testing for the Preliminary Feasibility Study was initiated in early 2012,

following the issue of the PEA Update on Fire Lake North. A series of tests was planned

for three (3) areas of the Project: West Pit, East Pit and Don Lake. The tests were

designed to better characterize the grindability and liberation characteristics of the

mineralization. At the time of the PEA Update, Don Lake was viewed as a mineral

resource that would be exploited considerably later in the mine plan. As a result, testing

for this zone was minimized in the interest of better characterizing the West Pit and East

Pit zones.

Several testing activities were performed, including the following:

Bench scale grindability characterization;

Pilot plant;
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= Liberation size determination;
=  Settling and rheology;
= Environmental characterization;

=  Fine hematite recovery.

Bench Scale Grindability Characterization

Several bench scale grindability tests were performed on a variety of samples taken
from the West Pit and East Pit zones. To assess grindability variability, SAG Power
Index (SPI) testing was performed; 73 SPI tests were performed on the West Pit zone
and 78 on the East Pit zones, while another thirty (30) were performed on Don Lake
material. Other work performed to confirm the SPI results included JK Drop Weight and
SAG Mill Comminution (SMC) testing.

Pilot Plant

A bulk sample was collected from a surface-accessible portion of the mineralization in
the East Pit zone. This was used in a pilot plant in which several optimization and
production runs were completed over the course of a two-week period. A total of

55 tonnes of the material was processed and two (2) production runs were completed.

Liberation Size Determination

In gravity testwork for the PEA Update, it was noted that 100% of samples produced a
concentrate with >65% Fer when ground to 100% passing 28 mesh (600 um). In the
interest of reducing power consumption and achieving higher throughputs, a test plan
was designed with the objective of confirming whether or not this grinding requirement
could be relaxed. Heavy liquid separation (HLS) testing was performed on composite
samples ground to 100% passing 20, 24, and 28 mesh. Confirmatory Wilfley table

testwork was performed using material ground to 100% passing 20 mesh.

Settling, Filtration and Rheology
Settling, filtration and rheology testing was completed on the products of both the pilot

plant and Wilfley table testing.
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13.3

13.4

Environmental Characterization
Environmental testing was completed on the tailings and concentrate products of the

pilot plant and the Wilfley table testing.

Fine Hematite Recovery

Preliminary, scoping-level tests were performed to determine the feasibility of recovering
fine hematite from the spirals tailings stream. Favourable results were achieved using
Derrick screens to remove large silica particles, followed by wet high-intensity magnetic
separation (WHIMS).

Historical Testwork - PEA (2010)

COREM performed the original testwork on iron liberation and recovery for the first
Preliminary Economic Assessment (PEA) for the Fire Lake North Project, published in
2010. Initial tests were performed with a Wilfley table; however, due to the variability of

the results, subsequent tests were run using Heavy Liquids Separation (HLS).

In the HLS testing, six (6) core samples taken from both the West Pit and East Pit zones
were ground to 20 mesh (850 um) and screened at 150 mesh (106 um). The oversize
was submitted to the HLS testwork. The undersize from this screening was rejected, as

particles below this size are largely unrecoverable in a conventional gravity circuit.

The test results showed that an iron recovery greater than 80% could be obtained at
concentrate grades between 57.7 and 67.5% Fer. However, two (2) of the six (6)
samples tested had concentrate iron grades below 65% and four (4) samples had silica

levels above 10% SiO, in the concentrate.

Marketing Sample

A bulk sample of approximately 10t was collected from the East Pit zone in 2011 and
sent to SGS. Of this, approximately four (4) tonnes were used in a small-scale pilot
plant, while approximately 500 kg was used for bench-scale testing. The bench-scale
testwork comprised a JK Drop-Weight Test (DWT), a SAG Power Index (SPI) test, a
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135.1

13.5.2

Bond low-energy impact test and a Bond rod mill grindability test. For the pilot plant
work, the material was ground in a rod mill and passed through two stages of Wilfley
tables (with the tailings of the second table recycled to the feed of the first). The pilot
plant produced approximately one tonne of concentrate with a grade of 65.3% Fer.

Historical Testwork - PEA Update (2011)

Further testwork was done in 2011 as part of the PEA update. This included head assay,
validation of previous HLS testwork results and further HLS testwork to determine the
optimum grind size. Samples were taken from both the West Pit and East Pit zones.

Head Assay

Complete head assays were done on all 23 samples used for this phase of testwork.
The head assays for the HLS samples ranged from 23.5% to 49.6% Fer, with an
average grade of 35.7% Fer. Concentrations of deleterious elements and oxides, such
as MgO, CaO, Na,0, K,0, TiO,, P,Os, MNO, and S, were found to be low.

Heavy Liquid Separation Testing

A gravity recovery campaign was undertaken in January 2011 at COREM. All samples
were ground to 100% passing 20 mesh (850 um). The results for the East Pit and West
Pit samples are presented in Table 13-1 (Three (3) samples from the Don Lake zone
were also tested, but their results are not included in the table). Note that the minus
150 mesh (106 um) fraction is considered to be unrecoverable in conventional gravity
circuit; therefore the minus 150 mesh fraction was screened out and added to the tails.

Of the eight (8) samples, four (4) failed to meet typical product specifications for iron and
silica. This was an indication of an incomplete liberation of the iron from the silica and it
was assumed that these samples had a higher percentage of fine grained specular

hematite, when compared to the samples that had been tested previously.
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Table 13-1: Initial Series of Heavy Liquid Separation Testwork (20 mesh) — PEA Update

Composite Sample Head +150 mesh (+106 um) Sink +150 mesh (+106 um) Float S0 mesh
(-106 pm)
T Name Fe; Weight Grade Fe; Dist. Weight Grade Fe; Dist. Weight Fe; Dist.
(%) (%) (% Fer) (%) (%) (% Fer) (%) (%) (%)
East Pit FL0O9-01-1 30.4 29.5 59.9 56.3 14.0 31.1 4.8 4.9 39.4 39.0
East Pit FL09-02-1 254 19.3 67.6 49.5 4.2 37.7 2.0 3.0 42.9 47.6
East Pit FL10-06-1 31.3 43.8 62.1 86.5 10.2 47.0 3.5 5.3 9.2 8.2
East Pit FL10-06-3 31.9 45.8 57.7 82.1 17.7 44.3 5.8 8.1 9.8 9.9
West Pit FL10-21-1 235 32.7 60.2 81.7 134 56.3 3.1 7.4 11.0 111
West Pit FL10-21-3 35.0 47.5 67.5 88.8 4.0 44.6 3.0 3.8 7.9 7.4
West Pit FL10-24-2 34.3 44.0 67.0 88.6 4.3 49.5 31 4.5 6.5 6.8
West Pit FL10-24-3 42.6 58.4 66.6 88.7 34 34.2 5.0 4.0 7.4 7.4
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13.5.3 Liberation Size Determination

Additional HLS tests were performed on the samples at SGS to determine whether finer
grind sizes would improve concentrate grade and recovery. Samples FL10-06-1 and
FL10-06-3 were tested at 100% passing 20 (850 um), 24 (710 um), 28 (600 um) and
35 mesh (425 um). Samples FL10-06-2 and FL10-24-3 were also tested at 28 mesh to
determine the effect of a finer grind on the samples containing the relatively coarse

specular hematite.

The results for the additional HLS tests are shown in Table 13-2.

The tests at 28 and 35 mesh both yielded positive results with all iron grades above 65%
and silica levels at 5% or below. The average silica content in the concentrate of the
four (4) samples tested at 28 mesh was 2.8%. There therefore appeared to be a
significant benefit to grinding the samples from 20 to 28 mesh. Given these results, an
expanded testing program was put in place for the Pre-Feasibility Study to confirm the

liberation size requirement based upon a much larger number of samples.
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Table 13-2: Heavy Liquid Separation Results at Various Mesh Sizes — PEA Update
Heavy Liquid Separation Test Results

Composite Sample Grind Head

Size +150 mesh (+106pm) Sink +150 mesh (+106um) Float ‘ -150 mesh (-106pum)
> \ (mesh, Fe- Weight Grade Fer Dist. SiO, Weight Grade Fer Dist.  Weight Grade Fet Dist.
one ame
P100) (%) (%) (% Fer) (%) (%) (%) (% Fer) (%) (%) (% Fer) (%)
20 27.7 46.0 59.4 98.6 5.2 42.9 2.3 3.6 11.1 23.9 9.6
24 31.0 43.0 64.3 89.1 6.5 49.1 2.2 35 8.0 26.5 6.8
East FL10-06-1
28 31.0 42.9 66.6 92.1 3.3 45.6 2.3 3.4 11.5 28.7 10.6
35 31.0 36.7 67.0 79.4 3.3 43.9 1.3 1.8 19.4 31.0 19.4
East FL10-06-2 28 48.3 63.4 67.8 89.0 1.3 26.8 2.6 1.4 9.8 48.5 9.8
20 31.6 40.5 61.5 78.9 8.8 41.5 2.8 3.7 18.0 27.9 15.9
24 31.6 447 63.9 90.4 9.6 459 3.0 4.4 9.4 31.0 9.3
East FL10-06-3
28 31.6 38.3 67.9 82.3 5.2 45.6 3.1 4.5 16.1 30.0 15.3
35 32.2 40.4 67.5 84.8 4.2 45.6 1.8 2.5 24.0 29.9 22.3
West FL10-21-3 28 35.8 43.0 68.7 82.6 1.3 42.7 1.6 1.9 14.0 33.0 12.9
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13.5.4 SPle Grindability Study

13.6

13.6.1

Initial SAG Power Index (SPI) testwork was undertaken at SGS in summer 2011 to
determine the hardness and grindability of the Fire Lake North deposit. CEET Crusher
Indices (CEET Ci) are also derived from the SPI data. SPI testwork was also performed
for the Pre-Feasibility Study on a much larger sample set than for the PEA Update.
Therefore, the SPI results for the PEA Update were not considered in the PFS and are

not presented here.

Testwork for the Preliminary Feasibility Study (2012)

In January 2012, an expanded mineralurgical testing program was initiated at SGS
(Lakefield, Ontario) as part of the activities related to the Pre-Feasibility Study. The

testing comprised both bench scale and pilot plant testing.

The objectives of the testwork were as follows:

1. Assess the grindability (hardness) of the deposits, including its variability, from a
larger sampling of material to better estimate the autogenous grinding (AG) mill
throughput;

Confirm the PEA Update throughput of 23 Mtpy;

3. Assess liberation size requirements and mill circuit performance of a larger sampling
of material from the Fire Lake North deposits, using both heavy liquid separation and
Wilfley table testing;

4. Characterize the filtration behaviour of the resulting concentrate;

Characterize the settling behaviour and rheology of the tailings;

Confirm assumptions made on the environmental performance of the tailings.

In the course of the Pre-Feasibility Study mineralogical program, confirmatory HLS tests

and repeat assays were completed at COREM in July 2012 for quality control.

Bench Scale Grindability

Bench scale grindability tests of various types were performed on samples taken from

both the West Pit and East Pit zones. These are summarized in the following sections.
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With this data, various analytical techniques were applied to model and size the AG mill
and primary crusher. The analytical techniques and data required are given in
Table 13-3 below.

Table 13-3: Data Required for Various Grinding Circuit
Throughput Analysis Techniques

Analytical Technique Data Required ‘
Morrell calculation (AG sizing) SMC test results
JK SimMet simulation software JK DWT and SMC test results
(comminution performance) Pilot Plant model used as calibration.

CEET simulation software
(AG sizing and performance)

Bond’s equation (crusher and AG
sizing and performance)

SPI test results; crusher Index

CWi, RWi and BWi results

Benchmarking Plant data from existing operations

13.6.2 SAG Power Index, SPlg Test

The SAG Power Index (SPlg) gives the time in minutes required to grind 2 kg of mineral
sample from 80% passing 12.5 mm (%2") to 80% passing 10 mesh (1.7 mm). The CEET

Crusher Index (CEET Ci) is also measured during the SPIg feed preparation procedure.

The SPlg test was performed on 73 West Pit samples and 78 East Pit samples. The
results are presented in Table 13-4 as follows.

Table 13-4: West and East Pit SPI Results

Description West Pit East Pit
Number of tests 73 78
Average (minutes) 20.7 27.7
Minimum (min) 3.3 2.7
Median (min) 14.7 22.4
75th Percentile (min) 27.8 37.4
Maximum (min) 72.5 86.0

Comparison with other SPI data in the CEET database (Figure 13-1) suggests that the
hardness of the FLN West Pit material is slightly harder than other iron ore mines in the
region. The East Pit material, on the other hand, is considerably harder.
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Figure 13-1: East and West Pit SPI Data Compared to Other Iron Ore Mine SPI Data Source:
SGS, 2012

Given the higher level of hardness of the East Pit samples and its impact on throughput,
the SPI values for the East Pit were plotted against the location from which the samples
were taken. This was done to see whether any trends in hardness might be found, with
the hope of identifying a sizable zone of softer material that could be expected to behave

in a manner that was comparable to the West Pit.

The plot is presented in Figure 13-2.
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Figure 13-2: Positioning of SPI Values in the East Pit Starter and Ultimate Shells

The plot suggests that the soft and very soft samples are clustered in the south end of
the Pit (left-hand side in the figure), while the harder samples are found further towards
the north end of the Pit. The bulk sample for the pilot plant was taken nearer to the south
end, in proximity to the soft cluster. Grindability testing of the pilot plant sample indicated
that it was among the softest material to be recovered from either the West or East Pit
zones (Figure 13-3). Microscopy also showed that the pilot plant sample was coarse-
grained compared to the rest of the East Pit material. Figure 13-3 shows that the pilot
plant sample hardness, in fact, is in approximately the bottom ten (10) per cent of East
Pit SPI values. This corresponds to approximately the bottom 35% of West Pit SPI
values. Actual plant operation will therefore see harder material than the pilot plant, with

greater milling energy requirements.
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Figure 13-3: SPI Values of Pilot Plant Samples
Compared to Overall SPI Distributions of West and East Pit Ore

13.6.3 JK Drop Weight Tests

The JK Drop Weight Test (DWT) measures the particle size distribution produced when
pieces of ore are impacted by a weight imparting a range of energies. These results are
analyzed to produce two (2) impact parameters: A and b. The product A x b provides an
indication of hardness: in general, the higher the A x b product, the softer the material.

The A and b impact parameters can be used in the JKSimMet grinding simulation

software.

As part of the procedure, the abrasion characteristic of the sample (t,) is also measured
using a tumbling test. The abrasion characteristic for the JK Drop Weight test does not
reflect the potential for the material to produce equipment wear, but rather the extent to

which different particles abrade against each other.
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Two (2) JK Drop Weight tests were performed on material taken from the bulk sample
recovered at surface in the East Pit zone. Two (2) more tests were performed on PQ
core samples taken from the West Pit zone. A fifth test was carried out on a sample that
had been recovered a year prior and used to generate a one-tonne concentrate sample

for marketing purposes. The results are presented in Table 13-5.

Table 13-5: JK Drop Weight Test (DWT) Results

Sample Name Ié)ge/r;zl]ts))/
East Pit Pilot Feed S-3 85.5 | 1.98 169 0.92 3.33
West Pit PQ 1 Fine Grained | 91.7 | 1.07 98.1 0.64 3.27
West Pit PQ2Coarse | 914 | 318 | 201 | 262 3.74
Grained
East Pit Marketing Sample | 86.1 | 2.03 175 0.44 3.37

The results show that the East Pit pilot plant feed sample was relatively soft, in line with
the results of the SPI testwork. Also of note is the large difference in A x b product and
abrasion characteristic t, between the fine grained and coarse grained sample. The fine
grained sample requires more grinding energy than the coarse grained sample. The
coarse grained sample has a higher abrasion characteristic than the fine grained
sample.

13.6.4 SAG Mill Comminution (SMCg) Tests

The SMCg test is an abbreviated drop-weight test (DWT) that can be performed on small
pieces of rock or drill cores. The test generates A and b parameters, as in the drop-
weight tests, as well as the work index for coarse grinding in a tumbling mill, Mi,. The
A and b parameters can be used in JKSimMet simulation software; the work index M, is
used in the Morrell power equation.

The NQ quarter core used for the SPlg was also used to perform the SMCg tests. Other
SMCp tests were performed using the bulk sample for the pilot plant as well as the PQ

core taken from the West Pit zone.
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Results are presented in Table 13-6 below.

Table 13-6: West and East Pit SMC Results

West Pit East Pit (PP Pre-Feed)
Description Mia (kWhit) Axb Mia (kWhit)
Number of Tests 32
Average 183 5.8 212 4.9
Minimum 42 2.1 - -
Median 163 5.0 - -
75th Percentile 240 7.2 - -
Maximum 450 14.7 - -

The East Pit pilot plant material gave an A x b product of 212, while the JK DWT

obtained an A x b product of 169. However, only one SMC test was performed on East

Pit material.

The West Pit material gave a wide range of A x b values, between 163 and 450. This

seems to confirm the discrepancy, found in the JK drop weight test results, between the

A x b product of fine grained material (A x b = 98.1) and coarse grained material

(A x b =291).

13.6.5 Bond (Allis-Chalmers) Tests

The Bond tests include the Low-Energy Impact test (giving the Crusher Work Index, or
CWI); the Rod Mill Work Index (RWI) test; the Ball Mill Work Index (BWI) test; and the
Abrasion Index (Al) test. The CWI, RWI, and BWI are used with the Bond Formula to

determine the energy requirements of crushers, rod mills, and ball mills, respectively.

The energy requirement of an AG mill can be modelled by treating the AG as a crusher,

rod mill, and ball mill in series.

Samples for the Bond tests were taken from the same sources as for the DWT and SMC

tests.
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The results are presented in Table 13-7.

Table 13-7: Bond CWI, RWI and BWI Test Results

Zone Sample Name  CWI (kWh/t) RWI | BWI Al
East Pit Pilot Pre Feed - 4.9 - -
East Pit Pilot Feed S-3 9.8 5.1 | 15.9 0.257
East Pit | Marketing Sample 111 6.7 - -
West Pit Fine Grain 13.1 - - 0.364
West Pit Coarse Grain 12.2 - - 0.255

13.6.6 Mill Throughput Analysis

The throughput of the AG mill was estimated with CEET (using SPI data), JK SimMet
(using DWT data), and the Morell method (using SMC data). The West and East Pits
were considered separately in this analysis as they have different hardness profiles
(Figure 13-1). Furthermore, the West Pit had considerably more data than the East Pit
allowing for analysis by CEET, JK SimMet and the Morell Method. The East Pit had only
CEET available as an analysis tool. The Bond work indices were used only to confirm
the mill throughput obtained by other methods, as the Bond Work Index was determined

for only one sample.

Each of the analysis methods determined the specific energy requirement for grinding
the material in an AG mill. The specific energy was then used along with the throughput
to determine the power draw of the AG mill. The power draw in turn was used to
determine the required AG mill size and installed power, using power curves from
suppliers. The mill was sized such that it would be able to treat the nominal plant
throughput of 2854 tph for the 65" percentile of ore hardness using 85% of installed

power.

The analysis revealed that for the West Pit a 11.6 m by 6.6 m (38 ft by 21.5 ft) mill with
16 MW (21 450 HP) installed power would be required to achieve a throughput of 2854
tph (23 Mtpy at 92% availability) at the 65" percentile of hardness. AG mill throughput
will decrease when treating material above the 65" percentile of hardness; however,
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calculations showed that these shortfalls would be overcome during periods when softer
material is being processed and the mill can be operated at an increased feed rate. A

safety factor of 15% is added to all equipment downstream of the AG mill to enable
temporary operation at 15% higher throughput.

The results from this analysis are shown in Figure 13-4.
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Distribution of Hardness (%)

Figure 13-4: Throughput Analysis for West and East Pits

It can be seen from the graph that the SPI, Morrell and JK SimMet methods yielded
similar results. This gives a high degree of confidence in the results.

The simulations conducted for processing of material from the East Pit showed that the

nominal throughput attainable from the mill would drop to 2080 tph at grind sizes of
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28 mesh. The decrease is caused by the increased hardness of the East Pit material
and the finer grind size required to achieve the target iron grade of 65-66% Fe with low
impurity levels. Therefore, when mining of the East Pit begins, a second AG mill will be
required to maintain the 2854 tph throughput obtained with the West Pit. The second AG
mill is estimated to have a 9.8 m (32 ft) diameter and a 5.0 m (16.5 ft) length.

13.6.7 Pilot Plant

A bulk sample was taken for testing from surface-accessible mineralization in the East
Pit zone. Approximately 55t of this sample were used for pilot plant testing. As
mentioned in Section 13.5.2, SPI testing has established that the bulk sample was in the
bottom 10 percent of ore hardness in the East Pit deposit, and in the bottom 35 percent
of hardness in the West Pit deposit. Moreover, the material was found to be coarse-
grained compared to the average East Pit material. The pilot plant results are therefore
considered to be somewhat more indicative of the performance of West Pit material than
that of East Pit material. A full report of the pilot plant can be found in the SGS report for
project 13360-005 (August 31, 2012).

The pilot plant objectives were as follows:

=  Evaluate the AG mill grinding performance;
=  Confirm the beneficiation flowsheet performance;
=  Provide process data for plant design;

=  Produce final products for vendor testing.

The pilot plant circuit was comprised of the AG mill, primary and secondary screening,
followed by three (3) stages of gravity spirals (rougher, cleaner, and recleaner) for final
recovery of concentrate to a belt filter. The AG mill for the Fire Lake North pilot plant was
a nominal 1.8 m x 0.6 m (6’ x 2') Nordberg mill. The mill discharge was carried through
two (2) grates with 12.5 mm slots and transferred to a Sweco circular (vibrating) screen
with a 6 mesh (3.36 mm) opening. The oversize from this screen was fed back to the AG
mill, while the undersize was fed to a Derrick screen that was initially fitted with a

28 mesh (600 pum) cloth; this was later changed to 20 mesh (850 um) because the
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circulating load was considered too high. The undersize from this screen was fed to the

rougher spiral.

The AG mill feed rate was manually adjusted to maintain a steady mill load level. When
the feed rate, power draw and circulating loads had stabilized, the circuit was considered
to be at steady-state. The feed rate, mill speed, mill loading and power draw were
monitored. Pulp density and flow rate readings were also recorded to control the circuit
and assess stability.

The beneficiation circuit consisted of three (3) stages of spirals. The rougher spiral
models used were Reichert MK VII (runs C-1 and S-1 to S-4) and Humphreys HC1870G
(runs S-5 to S-7). The cleaner spiral model was a Reichert MK VI (all runs), while the

recleaner spiral model was a Reichert WW2B (all runs).

The tailings from the rougher spiral were collected in drums. The rougher concentrate
was pumped to the cleaner spiral and its concentrate was pumped to the re-cleaner
stage. The re-cleaner concentrate consisted of the final concentrate. For all runs except
run S-7, the cleaner and re-cleaner tailings were combined and pumped back to the
rougher spiral feed. For run S-7, the cleaner and re-cleaner tailings were pumped to the
Derrick feed in order to reduce the amount of fresh water added to the rougher spiral

feed.

A schematic flow diagram of the pilot plant (runs C-1 and S-1 to S-6) is presented
in Figure 13-5.
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Figure 13-5: Schematic Pilot Plant Flowsheet (runs C-1 and S-1 to S-6)
Source: SGS Report 13360-005 (August 31, 2012).
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The pilot plant was run over the course of a two week period, during which a sequence
of trials, lasting up to 7 hours each, were run. One (1) commissioning run, one (1) start-
up, four (4) optimization and two (2) production runs were completed. A total of 55t of

the material was processed. Table 13-8 summarizes the seven runs.

Table 13-8: Summary of Trial Runs for FLN Pilot Plant

Fresh Secondary Final Rougher
e Feed Screen e Concentrate Tails NEETHER)
E‘dgr/yh) um Mesh | %Fer %Fer %SiO,  %Fer %Wt %Fer
C-1 | Commissioning - 600 | 28
S-1 Start-up 1242 | 600 | 28 339 | 64.1 8.1 8.4 458 | 86.6
S-2 | Mill Optimization | 1110 | 600 | 28 332 | 67.2 3.9 9.6 40.9 | 8238
S-3 | Mill Optimization | 1423 | 600 | 28 333 | 67.6 3.1 10.6 39.8 | 80.9
S-4 | Mill Optimization | 1444 | 600 | 28 343 | 67.8 2.5 11.6 40.3 | 79.8
S-5 Production 1174 | 600 | 28 33.0 | 66.3 4.3 11.4 394 | 79.1
S-6 | Mill Optimization | 2043 | 850 | 20 342 | 625 9.8 9.8 46.4 | 84.7
S-7 Production 1455 | 850 | 20 33.3 | 65.9 5.7 9.6 42.1 | 83.2
Average 28
mesh 33.6 | 66.7 4.3 10.4 412 | 81.8
(600 pum)
Average 20
mesh 33.8 | 63.9 8.1 9.7 446 | 84.1
(825 um)

Five of the runs were able to achieve a concentrate grade greater than 65% Fer, with
runs S-1 and S-6 as the exceptions. All of the runs except S-1 and S-6 also produced a
final concentrate with an SiO, level under 6%. Iron recoveries above 79% were obtained

in all runs.

Runs S-5 and S-7 were optimized production runs and are considered to be the most
representative runs. Trial S-5 was run using a 28 mesh (600 um) opening, while a
20 mesh (850 um) was used for Trial S-7. There were some marked differences
between the two, namely the difference in the resulting recirculating load, the energy
consumption and the iron recovery. Table 13-9 presents a comparison of data derived
from these two (2) runs.
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Table 13-9: Comparison of Pilot Plant Trial Runs S-5 and S-7

Parameter Trial Run S-5 Trial Run S-7
Grate Size 12.5 mm 12.5 mm
Mill Speed 74% of critical speed | 41% of critical speed
Aperture — Primary Screen 3365 pm 3365 pm
Aperture — Secondary Screen 28 mesh 20 mesh
(600 um) (850 um)
Throughput 1.17 tph (dry) 1.46 tph (dry)
Weight Recovery 39.4% 42.1%
Rougher Feed Kg 335 um 509 pum
AG Circulating Load 303% 14%
Specific Power Consumption 5.3 kWh/t 3.3kWh/t
Iron Recovery 79.1% 83.2%

Of note is the high recirculating load in run S-5. In part, this is indicative of a screen size
opening that is too small for the natural grain size of the feed material. However, the
main cause of the high recirculating load is considered to be the screen media.
Screening at 28 mesh (600 um) was done using metal media; screening at 20 mesh
(850 um) was done using polyurethane media, which performs better than metal in this
application. Referring back to Table 13-10 and Table 13-11, several shifts in

performance can be noted after the change, namely:

. Iron grade in the tailings decreased from 11.4% to 9.6% Fer;

. Iron recovery increased from 79.1% to 83.2%;

= Specific power consumption dropped from 5.3 kWh/t to 3.3 kWh/t;

=  Secondary screen undersize (i.e., rougher feed) 80% passing size increased from
335 to 509 um;

= Throughput of new feed material increased from 1.17 tph to 1.46 tph;

=  Concentrate grade dropped from 66.3% to 65.9% Fer;

=  Silica levels increased from 4.4% to 5.7% SiO..

The runs at 28 mesh show increased losses of finely ground hematite due to the added
grinding. This was compounded by a reduction in throughput and additional materials

handling associated with the high recirculating load.
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13.6.8 Grindability Calibration Against Pilot Plant

Data from the four test methods described above (SPI, DWT, SMC, and Bond tests),
were employed to determine the AG mill specific power draw at the pinion. The methods
were calibrated against the results from the pilot plant. The results are presented in

Table 13-10, along with measured AG power draw figures from the pilot plant trials.

Table 13-10: Validation of Models Versus Pilot Plant Data

Pilot JK Bond
Plant SimMet 2= UOTEL Equation
Fgo (UM) 94 500 94 725 179 000 | 94500 94 500
Screen Opening (um) | 600 | 850 | 600 | 850 | 600 | 850 | 600 | 850 | 600 850
Psgo (um) 353 | 522 | 365 | 493 | 353 | 522 | 353 | 522 | 353 522

Mill Loading (% v/v) 29 | 32 | 283 | 32 | 25 | 25 - - - -
Critical Speed (%) 75 | 75 | 75 75 | 75 | 75 - - - =

AG Mill Power Draw
(KWhit) 52 | 37 | 56 | 48 |41 | 35|53 | 3.8 54 4.0

It can be seen that the different methods yielded similar results to the pilot plant for AG
mill power draw. Therefore, it was concluded that these methods were suitable for

determining the throughput and required size of the AG mill.

13.6.9 Liberation Size Determination

Liberation size determination was continued as part of the Pre-Feasibility Study test
program. Previous testwork confirmed that many samples produced a marketable
concentrate (> 65% Fer) when ground to 100% passing 20 mesh (850 um), while all of
the samples tested did so at 100% passing 28 mesh (600 um). Based on these results, it
was assumed in the PEA Update that the material would be ground to 100% passing
28 mesh. However, the split between fine and coarse specularite in the deposits was
unknown at the time of the PEA Update, with only a limited number of samples tested.
The final grind size was therefore revisited for the PFS. In order to determine more fully
the response of the material to different grind sizes, subsequent gravity testwork
(described in the following sections) was performed on samples ground to 20, 24, and
28 mesh. Ten (10) samples were also ground to 14 mesh to evaluate performance at
that size.
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13.6.10 Composite Head Grades

Composite samples encompassing a wide range of head grades were chosen.

Summaries of the composite sample grades are presented in Table 13-11 below.

Table 13-11: West and East Pit Head Assays

Fer Mag.Fe SiO, Al,O; MgO CaO Na,O K,O TiO, P,05 MnO | Cr,0; V,0s S

% % % % % % % ) % % %
West Pit
Average [33.95| 0.39 |[49.69| 1.07 | 0.11|0.07 | 0.03 |{0.30|0.09| 0.03 |<0.01| 0.03 |<0.01|<0.01
Maximum | 55.05| 3.47 |81.00| 7.50 | 0.80 | 0.38| 0.12 |2.52|0.31| 0.29 - 0.07 - -
Minimum |12.31| 0.07 |20.30| 0.15 | 0.01 | 0.01 | 0.01 |0.01|0.01| 0.01 - 0.01 - -
East Pit
Average |32.76| 4.17 |51.34| 0.84 | 0.29|0.39 | 0.07 {0.21|0.09| 0.05 |<0.01| 0.04 |<0.01|<0.01
Maximum | 54.84 | 15.77 |71.30| 3.37 | 1.52 {1.95| 0.31 [1.01|0.84| 0.10 - 0.07 - -
Minimum |19.86| 0.43 16.10| 0.10 | 0.04 | 0.03| 0.01 |0.01{0.01| 0.02 - 0.02 - -

Overall, the samples averaged 33.4% iron. The average grade of the West Pit samples
was 34.0% iron, while the average grade of the East Pit samples was 32.8% iron. Of
interest is the fact that the average head grade for the West Pit samples is higher than
that of the East Pit samples. However, the range of grades in the East Pit samples (19.9
to 54.8% Fer) was tighter than that of the West Pit samples (12.3 to 55.0% Fey). Another
significant difference between the two zones is that the East Pit has a higher average
magnetite content than the West Pit (4.2% magnetite in the East Pit zone versus 0.4%
magnetite in the West Pit zone). The expected average grade of the deposits is 33.64%
and 30.28% Fer for the West and East Pit zones, respectively. Note that the average
grade of the deposits is slightly lower than the head grades of the samples used in

testwork.

13.6.11 Heavy Liquid Separation
HLS testing for the Pre-Feasibility Study was performed on 38 West Pit samples (of
which one was tested twice) and 38 East Pit samples. Samples were ground to three (3)
different 100% passing sizes: 20, 24 and 28 mesh. Following grinding, the samples were

wet screened at 150 mesh (106 um) and the undersize added to the tailings; this
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simulated in-plant spiral performance, in which the recovery of minus 150 mesh (-
106 um) particles is poor. The undersize fractions were filtered, dried, weighed and
submitted for whole rock analysis (WRA) and Satmagan measurement. The oversize
was riffled and a 200 g sample submitted to HLS at 2.95 g/cm®. The heavy (sink) fraction
and light (float) fraction were also dried, weighed, pulverized and submitted for assays
(WRA and Satmagan) in the same manner as previous testing.

The results of the HLS testing are summarized in Table 13-12.

Table 13-12: West Pit and East Pit HLS Results at 100% Passing 20, 24 and 28 Mesh

Average Wt Fe Concentrate

Grind Size (100% Passing) Head Grade Recovery | Recovery

(% Fer) (%) (%) (FOZ; S(‘(J%Z

West Pit 14 mesh (10 samples)
14 mesh (1200 um) | 411 | | | 62.7 |
West Pit 20-28 mesh (38 samples, 1 repeat)
20 mesh (850 pm) 34.2 44.4 84.6 66.0 5.1
24 mesh (700 pm) 34.2 43.2 83.4 66.6 4.3
28 mesh (600 pm) 34.2 42.1 81.9 67.1 3.6
East Pit 20-28 mesh (38 samples
20 mesh (850 pm) 32.8 41.4 81.7 64.7 6.8
24 mesh (700 ym) 32.8 40.7 80.6 65.4 6.1
28 mesh (600 pm) 32.8 39.0 78.4 66.1 5.1

Table 13-12 shows that the West Pit material performed best at a 20 mesh grind size. A
concentrate grade above 65% Fer was obtained, with an iron recovery of 84.6% and a
silica grade of 5.1%. These results confirm that a 20 mesh grind size is optimal for West

Pit material.

Ten West Pit samples were also submitted to HLS testing at a 14 mesh (1200 um) grind
size, to evaluate whether it would be possible to make a concentrate at a coarser grind
size than 20 mesh. Concentrate grades ranging between 58.3 and 66.7% Fer were

obtained. Only one of the ten samples produced a concentrate with greater than
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65% Fe+. It was therefore concluded that the hematite was not sufficiently liberated at

14 mesh and that the material could not in fact be ground coarser than 20 mesh.

The East Pit material required finer grinding than the West Pit material to produce a
concentrate grade of 65% Fer, with acceptable SiO, levels at approximately 5%. In
addition, its iron recovery was lower than that of the West Pit material at each grind size.
Based upon this new information, 100% passing 28 mesh was retained as the design
grind size for the East Pit.

HLS results for selected samples from the East Pit zone were plotted against the
position from which each sample was taken (Figure 13-6). There does not appear to be

any indication that the Pit can be classified into areas of good/poor expected recoveries.

Figure 13-6: Positioning of HLS Recoveries in the East Pit

13.6.12 Grade-Recovery Curves

The HLS testwork found an excellent relationship between weight recovery to
concentrate and sample head grade. This relationship is shown for the West Pit and
East Pit samples in Figure 13-7 and Figure 13-8, below. The trend lines in the figures
show the recovery performance of the material at the 20 mesh grind size for the West Pit

and the 28 mesh grind size for the East Pit. The results suggest that head grade will be
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a reliable indicator of weight recovery. Since the results fall on a line passing through the

origin, it was determined that the iron recovery is independent of head grade.

The Block Model recovery equations are also plotted in Figure 13-7 and Figure 13-8.
These equations are used in the mine block model to predict mill recoveries. They are
calculated for the West Pit and East Pit as follows:

= Weight Recovery (West Pit) = (Head grade, %Fer)(82%)/(Concentrate grade, %Fer);

= Weight Recovery (East Pit) = (Head grade, %Fer)(76.5%)/(Concentrate grade,
%FeT).

A concentrate grade of 66% was used in calculating the Block Model recovery curves.
The Block Model recovery equations return slightly lower recoveries than those obtained
by HLS testing. This was deliberately done to err on the conservative side for the
production estimates. The HLS recovery curve for the West Pit gives a weight recovery
of 84.6% at a concentrate grade of 66.0% Fer. In the Block Model recovery curve for the
West Pit, the weight recovery is decreased to 82.0%. The HLS recovery curve for the
East Pit gives a weight recovery of 78.5% at a concentrate grade of 66.0% Fer. In the

Block Model recovery curve for the East Pit, the weight recovery is decreased to 76.5%.

13-27 January 2013



Champion Iron Mines Limited
NI 43-101 Technical Report

80.0%
y =0.0131x * i
2 _ -
70.0% R*=0.9569 . y = 0.0124x
60.0%
£
> 50.0%
[
3 * 20 Mesh
S 40.0%
o
- X 24 mesh
S
% 30.0%
28 h
= A mes
20.0% Block Model
10.0% Linear (20 Mesh)
———————— Linear (Block Model)
0.0%
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Head Grade (% Fe;)

Figure 13-7: West Pit Head Grade vs. Weight Recovery
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Figure 13-8; East Pit Head Grade vs. Weight Recovery

The expected combined SiO, and Al,O; levels in the concentrate is below 7.0%,
provided the material is adequately ground. An SiO, + Al,O3 level of less than 7.0% is a
common industry benchmark. The HLS testwork was analyzed to determine the
concentrate grade at which this criterion would be met. The concentrate alumina level
and silica level were averaged over each unit increase in concentrate grade (from 63.0%
to 64.0%, from 64.0% to 65.0%, and so on) and plotted. The results are given in
Figure 13-9, Figure 13-10 and Figure 13-11 below.
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Figure 13-11: East Pit SiO,+Al,O3 Levels vs. Fe Concentrate Grade(100% passing 28 Mesh)

For the East Pit, the condition of less than 7.0% SiO,+Al,O3 is met at grades higher than
65.0% Fer at a grind of 28 mesh. For the East Pit, the condition is also met at a
concentrate grade of 65.0% at 20 mesh. The same applies at a grind size of 28 mesh for
the East Pit. (While the East Pit material has acceptable Al,O; + SiO, levels at a
20 mesh grind, it must be ground to 100% passing 28 mesh to achieve the target
concentrate grade of 65% Fer on a consistent basis. This difficulty is not illustrated by

these figures.)

13.6.13 Wilfley Table Testing

Following the heavy liquid separation testwork, Wilfley table testwork was performed on
six (6) composite samples from the West Pit and five (5) composite samples from the
East Pit. The samples were selected to represent progressively higher iron head grades.
In this case, locked-cycle testing was not performed. The Wilfley table was used as a
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means to generate sufficient sample material for follow-up settling, rheology,
environmental and filtration testing, as well as to confirm the HLS results previously

obtained.

For the Wilfley Table tests, each sample was stage-crushed to 100% minus 20 mesh
(850 um) and fed to the table for roughing. The concentrate and middlings streams were
combined and fed to the table again for cleaning. Exceptionally, the cleaner concentrate
for West Pit sample 4 was fed to the table for recleaning, as the cleaner concentrate
grade was below 65% Fer. East Pit sample 5 was also submitted to recleaning,
however, the products from the cleaner were subsequently used as the recleaner gave
only marginal improvement in grade. At both stages, samples were taken of the product

streams for assay. The results are given in Table 13-13 below.

Table 13-13: Wilfley Table Testwork Results

Head Kso Concentrate Grade (%) Recovery (%)
Sample ot Fe) (um) Fe, SO, TiO, Sat Wt  Fe;  Sat
West 1 28.6 485 | 683 | 22 | 022 | 06 | 31.1 | 75.1 | 32.4
West 2 31.1 529 | 685 | 2.4 | 009 | 1.2 | 348 | 75.7 | 59.9
West 3 33.8 524 | 650 | 6.4 | 010 | 03 | 41.8 | 837 | 47.7
West 4 35.7 546 | 659 | 55 | 008 | 02 | 41.1 | 775 | 37.8
West 5 34.3 463 | 651 | 57 | 016 | 1.0 | 42.7 | 804 | 653
West 6 39.0 572 | 676 | 34 | 003 | 02 | 505 | 87.7 | 48.0
A\\,’\éf;;e 33.8 520 | 66.7 | 43 | 011 | 06 | 403 | 80.0 | 485
East 1 28.0 459 | 66.8 | 41 | 0.16 | 2.1 | 283 | 67.2 | 493
East 2 29.2 497 | 651 | 68 | 0.18 | 11.4 | 376 | 80.7 | 803
East 3 34.5 456 | 681 | 1.8 | 010 | 62 | 333 | 688 | 66.0
East 4 38.2 439 | 697 | 11 | 006 | 159 | 326 | 61.2 | 605
East 5 37.7 492 | 666 | 52 | 004 | 40 | 452 | 80.0 | 706
East 33.5 469 | 673 | 38 | 011 | 7.9 | 354 | 716 | 653
Average
onera” 337 | 498 | 670 | 41 | 041 | 36 | 383 | 765 | 555
verage
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As compared to the heavy liquid separation results at 100% passing 20 mesh (850 um),
the Wilfley table gave lower recoveries at 80.0% and 71.6% for the West Pit and East
Pit, respectively (against 84.6 and 81.7% in the HLS results). However, as locked cycle
testing was not performed, recycle streams that would increase recovery in plant
practice were not taken into account. Therefore, the recoveries obtained in the Wilfley
table tests cannot meaningfully be used to predict mill performance. In BBA's
experience, HLS results are more dependable for performance prediction than Wilfley
table results. Good concentrate grades were achieved, with all tests producing
concentrate grades of 65% Fer or above.

13.6.14 COREM Confirmatory Testing

To confirm the heavy liquids separation results obtained at SGS, ten samples from the
West Pit zone and ten samples from the East Pit zone were sent to COREM for quality
control testing. Each sample was stage-crushed to 100% passing 20 mesh (850 pm) and
then submitted to HLS. The results are shown in Table 13-14. The results for one of the

East Pit samples were found to be in error and were discarded.
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Table 13-14: Confirmatory HLS Testing Results (100% passing 20 mesh)

‘ Head Grade Concentrate Assay Recovery
(%) (%) (%)
Sample ID Fer Fer SiO, ALO; TiO,| Weight | Fer
1-West 55.0 68.7 1.0| 06 | 0.1 68.7 85.6
5-West 23.0 64.7 51| 11 | 0.7 27.9 81.0
8-West 38.1 66.7 44 | 0.3 | 0.1 48.8 85.3
10-West 38.9 68.1 23| 07 |01 49.7 87.3
12-West 41.6 67.7 30| 06 | 0.2 52.6 85.8
16-West 53.8 68.3 14| 0.7 | 04 67.2 85.5
24-West 44.9 67.9 23] 04 |01 56.7 86.7
26-West 51.2 67.3 25| 05 |01 63.6 84.5
31-West 35.9 65.2 65| 03 | 0.1 43.4 79.2
37-West 33.3 66.2 50| 05 |01 41.1 81.8
West - average 41.6 67.1 33| 05 |02 52.0 84.3
4-East 35.6 64.8 63| 06 |03 46.6 84.9
7-East 33.6 65.0 74 | 03 | 0.1 41.0 80.0
10-East 35.9 64.0 79 | 05 | 0.2 45.9 82.7
13-East 26.8 67.3 39| 04 |01 32.3 81.0
16-East 28.0 66.1 55| 03 |01 34.5 82.5
22-East 31.5 67.2 40| 0.3 | 0.2 39.1 85.1
25-East 35.6 67.2 42 | 0.2 | 0.1 44.9 84.7
28-East 39.1 66.0 58| 0.2 | 0.0 50.0 84.0
31-East 24.3 60.5 11.0| 0.8 | 1.9 29.5 74.5
East - average 32.3 65.4 62| 04 |03 40.4 82.2
Overall average 37.2 66.3 47 | 05 | 0.3 46.5 83.3

The average HLS results for the West Pit and East Pit and overall averages are similar

to the SGS HLS results for minus 20 mesh material in terms of concentrate grade and

iron recovery. For comparison, the SGS HLS results gave an average 84.6% Fer

recovery at a 66.0% Fer grade for the West Pit material, and an average 81.7% Fe+

recovery with a 64.7% Fer grade for the East Pit material. As with previous tests, lower

recoveries were obtained with East Pit as compared to the West Pit samples.

The COREM and SGS HLS results are compared in Figure 13-12 and Figure 13-13,

below.
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Figure 13-12: Comparison of HLS Weight Recovery Curves
for West Pit Material at 100% passing 20 mesh

Figure 13-13: Comparison of HLS Weight Recovery Curves for East Pit
material at 100% passing 20 mesh

As can be seen, the results obtained at COREM were in good agreement with those
obtained at SGS.
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13.6.15 Mill Recovery Assumptions

The heavy liquid separation results were used to establish estimated recoveries and
concentrate grades for production. From BBA's experience, the recovery estimate
obtained from HLS should be lowered by a few percentage points to produce an
adjusted recovery for a reasonable estimate of actual plant performance. The adjusted
recovery reflects the less efficient performance obtained in a production plant as
compared to the laboratory. HLS results and adjusted recoveries, which were
subsequently used for the purpose of design, are shown in Table 13-15. For comparison
purposes, the pilot plant performance and recoveries used in Pit modelling are also
given.

A concentrate grade of 66% was chosen for design purposes.

Table 13-15: Laboratory and Design Recovery and Grades

Fer % %Fet Concentrate 2%Si0, Adjusted
Source Recovery
Recovery Grade Grade %

West Pit -20 mesh HLS 84.6 66.0 5.1 82.6
East Pit -28 mesh HLS 78.4 66.1 5.1 76.4
Pilot Plant (East Pit) -
20 mesh* 84.0 64.2 7.7
West Pit - Design 82.0 66.0
East Pit - Design 76.5 66.0

*Pilot plant results are the average of Runs S-6 and S-7

13.6.16 Concentrate Assays and Particle Size Distribution

The final concentrate particle size distribution (PSD) is taken from the PSDs measured
during the Pilot Plant trials. Runs S-5and S-7 were considered to be the most
representative of a full-scale operation, and an average was taken of these two runs.
The average K80 (80% passing size) was found to be 424 um. Less than 0.8% of the
concentrate was smaller than 1 um, and 0.3% of the concentrate was larger than
1000 um. Results are shown in Table 13-16 for Runs S-5 and S-7, and for all runs
in Figure 13-14
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Table 13-16: Final Concentrate Particle Size Distribution for Pilot Plant Runs S-5 & S-7

Size Percent Passing
Microns Run S-5 Run S-7 | Average
1180 100.0 100.0 100.0
850 100.0 98.9 99.5
600 100.0 90.0 95.0
425 90.5 76.0 83.3
300 64.0 56.4 60.2
212 42.1 38.1 40.1
150 25.0 22.4 23.7
106 12.8 11.7 12.3
75 5.2 4.8 5.0
53 1.7 1.8 1.8
38 0.6 0.9 0.8
K80 (um) 375 472 424
Percent above 1000 um 0.3
Percent below 1 pm <0.8
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Figure 13-14: Particle Size Distributions for Pilot Plant Final Concentrate
(Taken from SGS Report 13360-006 — Pilot Plant Report)
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Assays of the concentrates produced at SGS by Heavy Liquid Separation are presented

in Table 13-17 (for West Pit samples) and Table 13-18 (for East Pit samples).

Table 13-17: Concentrate Assay, Heavy Liquid Separation Tests, West Pit (SGS)

| - (20 mesh/+150 mesh)

Fer % 65.98
Fe;0, % 0.89
Magnetic Fe % 0.64
SiO, % 5.07
Al,O3; % 0.52
Fe,03; % 93.43
MgO % 0.07
CaO % 0.12
Na,O % 0.03
K,0 % 0.06
TiO, % 0.18
P,Os % 0.05
MnO % 0.02
Cr,03 % 0.02
V,05 % 0.01
LOI 0.32

Total 101.40

Note: Values do not add exactly to value in “Total” row due to averaging.
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Table 13-18: Concentrate Assay, Heavy Liquid Separation Tests, East Pit (SGS)

-20 mesh/+150 mesh

-24 mesh/+150 mesh

-28 mesh/+150 mesh

Fer % 64.73 65.36 66.06
Fes04 % 11.29 11.65 11.23
Magnetic Fe % 8.17 8.43 8.13
SiO; % 6.77 6.07 5.09
AlL,O3 % 0.47 0.44 0.43
Fe,03 % 80.87 81.40 82.82
MgO % 0.20 0.18 0.18
CaO % 0.28 0.27 0.28
Na,O % 0.03 0.03 0.04
K>0 % 0.05 0.06 0.05
TiO, % 0.17 0.17 0.17
P,Os % 0.04 0.04 0.04
MnO % 0.03 0.03 0.03
Cr,03 % 0.02 0.02 0.02
V,05 % 0.01 0.02 0.01
LOI -0.16 -0.20 -0.18
Total 100.47 100.48 100.51

Note: Values do not add exactly to value in “Total” row due to averaging.

Two (2) samples of concentrate produced during the testwork were analyzed for base

metals and halogens. The results are presented in Table 13-9.

Table 13-19: Base Metals and Halogens Analysis of Two Concentrate Samples

Mo Ni

glt glt

Pb‘Sb Sn‘v Zn‘As CI‘ F

West Pit
Sample 1

B2-5

<5 1| <20

glt ‘ glt glt ‘g/t g/t‘ gt g/t‘ %

<20|<10|<20|27

<40

<30

70

0.01

West Pit
Sample 26

B2-5

<8 | 144

16 | <5 | <20

<20|<10|<20|18

<40

<30

<50

0.013|<0.01

The results provide further confirmation of low levels of impurities.
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13.7 Settling, Filtration and Rheology

Iron concentrate generated from the pilot plant bulk sample and from the Wilfley table

tests described in Section 13.6.9 were submitted for vacuum filtration testing and their

associated rougher tailings were submitted for settling and rheology testing.

13.7.1 Vacuum Filtration

Standard vacuum filter testing was carried out on five concentrate samples. Four (4) of

these were products of Wilfley table testwork. Streams from different Wilfley table tests

were combined to generate sufficient sample for testing. Sample S5 was produced by

the pilot plant. The results are given in Table 13-20 below.

Table 13-20: Vacuum Filtration Performance of Samples

Solids cagacity
(kg/m<h)

Residual
Moisture (%)

Feed solids

(%)

Kgo (LM)

West Pit 27-30% Wifley
Cleaner Concentrate 577 7393 3.7 60
. -
West Pit 30-32% Wilfley 520 5358 31 60
Cleaner Concentrate
East Pit 2 Wilfley Cleaner
Concentrate 497 5975 7.0 60
East Pit 5 Wilfley 426 8927 27 60
Recleaner Concentrate
S5 Concentrate (Pilot
Plant) 533 32 229 5.0 48

Vendors will be consulted at the detailed engineering stage to finalize equipment

selection and determine the steam requirement for drying the concentrate to 3%

moisture in the winter period. The testwork has shown that a horizontal pan filter, similar

in design to the ones already in use in the Fermont area, is suitable for the Fire Lake

North project.
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13.7.2 Static Settling Tests

Two-stage static settling tests were performed for three (3) samples taken from the
Wilfley table tails. All of these were screened to remove the +150 um fraction. As with
the vacuum filtration samples, streams from different Wilfley table tests were combined
to provide enough sample for testing. In the first stage of testing, the feed solids density
was optimized; in the second stage the flocculant dosage was optimized. Magnafloc 333

was used for all tests. Results are presented in Table 13-21 below.

Table 13-21: Two-Stage Static Settling Test Results on Three Samples

F'gggggim Feed  Underflow TUFUA THUA |TSS
(/) %solids %solids (met/d)  (m</t/d) |(mg/l)
West Pit 27-
34% Wilfley 87 15 6 66 0.050 0.016 ~10
Tails
West Pit 34-
40% Wilfley 87 20 6 62 0.04 0.01 <10
Tails
East Pit
Rougher Wilfley | 90 7 8 65 0.036 0.012 <10
Tails

TUFUA = Thickener Underflow Unit Area
THUA = Thickener Hydraulic Unit Area
TSS = Total Suspended Solids Measured After One Hour

SGS commented that the samples appeared to settle well in the presence of
Magnafloc 333 flocculant. The overflow for all samples was slightly cloudy; however, in
all cases the overflow TSS was well below 200 mg/l, the level at which the solids content

becomes problematic.

For the purposes of Preliminary Feasibility Study design, the addition of both flocculant
and coagulant to the fine tailings thickener was assumed. This is a common practice in

operating iron ore mines in the Fermont-Labrador City area.
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13.7.3 Rheology Testing

The rheology testwork used a concentric rotational viscometer — to determine viscosity
and critical solids density (CSD) — and a vane viscometer, which is used for shear and
yield strength measurements. The tests were performed on the underflow from the static

settling tests.

The slurry was found to be too fast-settling to be amenable to concentric rotation
viscometry, and therefore no CSD measurements could be made. However, it was
possible to measure the yield stress of the slurry using the vane viscometer. The results

are summarized in Table 13-22 as follows:

Table 13-22: Yield Stress Measurements on Settling Test Underflow Products

e[ Soli