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1.0 SUMMARY
1.1 INTRODUCTION

Belzile Solutions Inc. (BSIl) was retained by IAMGOLD Corporation to generate an
independent review of the niobium mineral resource and reserve estimatarD@sember
31, 2008) of the currently operating Niobec mine, located in Quebec, Canada.

The Niobec underground mine is locateenty-five kilometresnorth ofVille de Saguenay
(Chicoutimi), in the limits of the municipality of Saiftionoré,in Simard wnship, Québec
(Fig. 1) The Niobec property is helii0O0% by IAMGOLD-Quebec Management, Ina
wholly-owned subsidiary diAMGOLD Corporation.

The mine is located on a 1,735 hectare property comprising two mining leases, No 663 and
706 (with superficie®f 79.9 and 49.5 hectares respectively), and 43 claims totalling 1,605.6
hectares. The mining leases have been renewed until 2015.

Commercial production of concentrates at Biebec minebegan in 1976 anfirroniobium
production followed from December 99 onwards. TheNiobec minehas an excellent
history of mineral reserve renewal over 30 years of operation. duniently producing
approximately7-8% of world consumption.

1.2 GEOLOGY AND MINERALIZATION

A carbonatite is arigneous rockcomprising at leasfifty percent carbonate minerals.
Occurrencen a global scalare sparse, typicallysmall andwidely distributed.Dominant
carbonate mineralén order of decreasing abundanireludecalcite, dolomite, ankerite, and
rarely siderite and magnesite.

The St-Honoré alkaline complex is located abouhirteen kilometres north of Ville de
Saguenay (Chicoutimi) anslx kilometreswest of StHonoré.The intrusive mass is almost
completely covered by Trentdimestone of Palaeozoic age. The intrusion is elliptical in plan
view, with a major axial length of approximately four kilometres. It consists of a series of
crescentic lenses of carbonatite with compositions younging progressively inwards from
calcititethrough dolomitite to ferrocarbonatite.

Rocks immediately surrounding the complex are composed of magnetite diorite as well
ashypersthene syenite. Carbonditra of the country rocks is interpreted to be a
metasomatic alteration product related to caatibaintrusion.

Recognizedminerals speciesat Niobec include carbonates (65%), oXes (magnetite,
hematite) (12%), silicates (11%) apatite (10%), sulphides (1%), fluorite, baryte and zircon
(1% collectively).
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Niobium minerals of bpyramidal form aredisseminated throughout the carbonatite. The
economic minerakation is formed of ferrian and sodic pyhtare, generallyin associabn

with geological units rich in magnetite, biotite and apatite (typically units C3b, C3c and
C3a). Niobium minerals ararely visible with dimensiors varying betweer0.2 to 0.8 mm in
diamder. Additionally, geological contastare gradationakuch thatdiamond drill core
assays are¢he only way todelineatemineralzation zones. The ore wefinedin terns of
percentag®f Nb,Os.

Mineralized envelopes wabetweenl50and600 feetin width (north-south direction) while
thar length can reach almost5P0 feet. The zones have a known vertical extent of
approximately2,400 feet althoughthey remainopen at depthThe deepestompleteddrill
holes are mineralized arades equivalent to those of curremwe production. Dip are
generally vertical or steeply dipping (> 70°) to timthwest or nortbast

Average gradeof the large mineralized envelopaebetween 0.4 and 0.51% Ny©s. The

majority of the mineral reserves and the measured and indicated resources are located in the
four first mining blocks betweethe 300 feet level and 1,850 feet level. The bulk of the
mineral resources classified as inferred are ekobly found in mining blocks 4, 5 and 6,

below the 1,850 feet level. Mine workings are concentrb&aeenthe 300 and 1,450 feet

levels, operating simultaneously on three mining blocks.

1.3 NIOBIUM

Niobium is a chemical element that has the symbol Nbaamchic number 41. A rare, soft,
gray, ductile transition metal, niobium occurs in the minerals pyrochlore and columbite. It
was first discovered in the latter mineral and so was initially named columbium; that mineral
has since been renamed niobite. Niobits similar to, and difficult to distinquish from
tantalum.

Niobium is used as an alloying agent, predominantly in the steel production industry.
Niobium-containing superalloys are used in the construction of jet and rocket engines
because of their tempure stability properties. Superconducting alloys with titanium and
tin are widely used in MRI scanners. Other applications include welding, nuclear industries,
electronics, optics, numismatics gedelry.

The Niobecmine is currently the only ferroniobium producer in North America. frtiee
competes on a worldwide basis against two other producerspbaethich arelocated in
Brazil. Companhia Brasilera de MetalurgiaMei ner a- ©o , & prodeMdioed

company,jst he worl dés | argest pr oducmarketghfareiner r on
the range of 82%. Mineragdo Catalao, a member of the Admglericanplc group, holds a
mar ket share similar t o t h eappGxadnmatea7rBy ofs , whi

worldwide supply.
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Niobium demand has increased significantly over the past four years due to a general
increase in the production of higher quality steels and pipeline steels, and by an increase in
steel production in China. Its price has increased significaitice the latter part of 2006.
The Companyo6s caoeraip endrkets mayebe inpasted iby tariffs and duties
imposed bylocal governmentsNevertheless, steady market growth and limited supply has
enabled the Company &xpand production and irease sales.

From the commencement of commercial production until the end of 1994, prodinotion
the Niobeamine was sold in the form of concentrates to firms in Europe, lddf@an and the
United States for conversion into ferroniobium and distrilsutio theirrespective markets.
Commercial production of ferroniobium at the mine site commemceldecember 1994
following the construction of a plant to convert niobium pentoxidacentrates using an
aluminothermic process into ferroniobium grading 668sbium. Ferroniobiumcurrently
produced at théNiobec mineis mainly distributedto North America, Europe and Asia
directly or through aistributor or agent.

1.4 MINING METHOD
14.1 Current mining method

Open stoping has been the only mining method used siimee starup. Stopes are planned

and designed based on geological information obtained from diamond drilling. The average
size of the stopes is about 200 ft in length, 80 ft in width and 300 ft in height, corresponding
to the vertical distance between dmpment and production levels. An 80 ft pillar is then

left between the stopes. Secondary extraction of the pillars can be carried out after the
complete extraction of the primary stopes.

The main advantage of bulk open stope mining is that it is otteeatheapest underground
mining method. At Niobec, this method has besnccessfubecause of the size of the
mineralized zones combined with excellent ground conditions.

The disadvantage of the method is the fact tialNiobec mineralized zones aredsr than
the stope widths. The stope size, even daitgefor underground mining, is limited by rock
mechanics. The impact is that a part of the economic mineralization must be left in place.

The extraction of the first two mining blocks is nearing ptetion (less than 20% of current
reserves are located in these blocBsised on aecent rok mechanics study3older, 2007),
the horizontal pillarsvill have to be highdrelow these deptid50 feet between block 3 and
4 and 250 feet between blocksrtleh. Stope dimensionwill also need to be smaller.

Following the Golder(2007) recomnendations, mining recovery and horizontal pillar
recovery were reviewed.he restrictve mining factorsdescribed abovesombined with the

1C
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fact that the mineralized nes are wider at depth led to the recognition that mining recovery
could be less than 50%othe current mining methad maintained for blocks 4 ta 6

1.4.2 Paste backfill studies

An alternative solution to the current mining method would be the useménted paste
backfill to allow a much better mining recovery. In 2007, IAMGOLD Corporation retained
Golder Paste Technology Ltd (PasteTec) to carry out laboratory testing on Niobec mine
tailings for the purpose of determining their suitability for use agmented underground
mine paste backfill.

The conclusion of the study was that a blended waste stream consisting of 60% pyrochlore,
25% carbonate and 15% cyclone overflow (dry weight basis) produced promising results in
all areas considered (PasteTeojgct number 019000033, 2008). The blend thickened

and filtered well, showed minimal water bleed and gained strength favourably upon binder
addition.

Additional testing wasompleted in 2008including mini-pilot scale flow testing and a
preliminary @sessment of a potential supplementary binder produced from finely ground
slag available on sit&he testing during this phase of work indicated thlahded tailings
exhibited typical paste flow properties, following the Bingham flow m¢EabkteTec preict
number 0819000011, 2008) Evaluation of the data obtained during testing showed very
little shear thickening or thinning behaviour and pressure losses were slightly lower than the
average values observed for other paste taili@gength testing usg varying levels of the
Niobec slagblended binder showed no strength advantage to using the material as a cement
substitute.

Based on the paste backfill studies and si mi
8006 X 3006 (but pr 8f0drda bd ays e®’l0 éonx t&h@O most
recommended, together with a mining sequence that would allow enough time for curing.
Golder Associates reviewed the work and agreed with the conclustaste backfill is

intended to be usedainlyfor miningblocks 4 and lower.

The use of paste backfill will allow for the recovery of the horizontal pillar that was planned

between the base of block 4 and the top of block 6 (250 ft hadghyy pillars in block 3 and
a higher mining recovery in blocks 4, 5 ahd

11
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1.5 RESOURCEAND RESERVE ESTIMATION
15.1 Database

The Niobec mine provided the author with a complete Gemcom drill hole dattizdse
included all drill hole information available abecember 31, 2008The database is in
Microsoft Access format GD_MODELE_DEC_200% Also included in the Gemcom
database are all 3D solids and surfaces used for the resource and reserve estimation.

The drill hole database (Forages) within the Gemcom database comprises 3,295 drill holes,
13,943 dowrhole survey measements, 154,048 assay intervals and includes tables for
l ithology and rock quality designation (ARQL

1.5.2 Modeling

Niobec mine supplied the author with 3bdeling of different ore zones, a 3D wireframe of

the surface topography arlde interpreted bses of the overburdenand Trenton limestone

The different surface and solids were reviewed and judged reasonable for the interpretation
of the deposit and therefor®jitablefor resource estimation.

In 2007, some lenses with simileinaracteristicsvereregrouped into four main mineralized
zones (Zones 101, 102, 206 and 208) with aofubf about 0.35% NfDs (close to the
economic cubff). These new mineralization contours were essential for the estimation of the
lower levels using the new mining meth It will now be possible to evaluate the
mineralization that is closer to the aff but that can still be economic to mine.

153 Statistical analysis

Drill hole assay intervals intersecting interpreted domains were coded in the database and
used to angkze sample lengthendgenerate statistics and variography.

Descriptive statistics, histograms and probability plots were compiled for each of the
mineralized domains. Descriptive and distribution statistics of abgay resultsvere
generated and grouped by mineralized domain. The grade datasets for the various estimation
domains are characterized by a generally low Coefficient of Variation, indicating that high
grade values contributenly moderately to the mean gradekhere ae few high grade
outliers and the use of an upper cut is not considered necessary.

Variography is not used for resource estimation at Niobec because the Inverse Distance
Square (ID2) methodology is used for grade interpolation. Nevertheless, to vetlify if
search ellipses used for resource estimation were appropriate, preliminary variographic
studies were performed for mineralized zones contaiNimgs values in the assay database.

12
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Correlograms were generated at 30 degree azimuth intervals and ard® dipgncrements
for each sullomain using Sage 2001 software, which uses regressions to determine optimal
anisotropy directions.

All the variography was modeled with a nugget effect and two structures representing the
larger scale spatial variabilityf the datasets. The resulting orientations were visualized in
Gemcom to determine if the axes directions were consistent with the solid orientations. The
orientations generally fit well with those of the interpreted mineralized zones.

The ranges identifte by variographic studies confirmed that the ellipse sizes used for ID2
resource estimation are appropriate.

154 Block modelingand grade interpolation

A block modelwas constructed(Gcdbxn) within the MODELE_DEC2006Gems 6.1.3
databaseAlso, within the Block Model project, a series of models were incorporated to
record the different attributes assigned and calculated in the block model development. A
block size of 20 feet (east) x 10 feet (north) x 25 feet (elevation) was used for grade
estimation. The domain coding (rock type model) was based on the various wireframe
constraints

Grade estimation at Niobec is conducted using Inverse Distance to the second power (ID2)
and using Gems 6.1.3 software.

The blocks that are included in oparticular domain are estimated only with the samples
coded within this domain (hard boundary). The estimate (ID2) was completed using a sample
search approach as summarized below:

- First pass: minimum of 4 and maximum of 12 samples within the seangbeellihe

search ellipse dimension is 806 x 6006 x
set to two.

- Second pass: minimum of 4 and maximum of 12 samples within the search ellipse.
The search ellipse dimension is rldelloé x 1

hole is set to two.

- Third pass: minimum of 2 and maximum of 6 composites within the search ellipse.
The search ellipse di mension is 4006 x 3
hole is set to two.

Nb,Os is the only element of economic valuaths estimated at Niobec. Nevertheless, other
elements like Si@) FeOz; and BOs are also estimated because they can be of importance for
muck blending in order to optimize the metallurgical recovery. They are estimated using the
same methodology as deibed for NBOs.

13
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155 Classification

The Mineral Resources estimated for the Niobec deposit were classified according to the
ACIM Definition Standards for Miner al Resour
Resources at Niobec are classified according taidrmond drilling pattern, the proximity of

stoping and the availability of reconciliation data between models and production.

Measur ed resources ar e l'i mited to bl ocks \
(vertical hwestdiractiod)Ouddly ¢coeresmonding to areas where final definition
drilling has been completed (mining blocks 1, 2 and 3).

I ndi cated resources correspond to blocks | c
pattern. This corresponds to the first stage of definitioherev exploration drilling has
identified the continuity of mineralization (mining block 4).

Inferred resources correspond to estimated blocks in areas where exploration drilling has
been completed on a 3006 x 30006 drilling pat

The three categories, distinguished by the density of information, correspond closely with the
three different passes used for grade interpolation.

1.5.6 Calculation of economic cuioff

Mineral Resources musiave reasonable prospects for economic extractloiv definition
standards for Mineral Resources and Mineral Reserves, December 11, 20d%)eral
Resource is an inventory of mineralization that under realistically assumed and justifiable
technical and economic conditions might become economicaligaable.

For resource and reserve estimation, the Niobec mine staff calculate thes\eaagHoff

grade for niobium mineralization. The author reviewed the assumptions supporting-the cut
off grade calculation to confirm their appropriateness. Thesengstions are presented as
follows:

- Niobium price: 26.19 US$/Kg Nb

- Exchange rate: 1.00 US$ =1.10 Cad$

- Tonnage per annun®.1 Mtonnegyear

- Grade: 0.63 % Ni©s

- Metallurgical recovery concentrator: 59.1 %
- Metallurgical recovery convertor: 97.0 %

- Producton costs: 49.57 Cad$/tonne of ore

- Depreciation costs: 7.05 Cad$/tonne of ore

These assumptions correspond to actual mine production and costs. Estimates for paste
backfill costs are based on similar mining operations. The breakdown of the production costs
is as follows: Underground costs: 14.08 $/t, Concentrator (including paste backfill mill):
18.92 $/t, Converter: 10.09 $/t, Administration and Marketing: 6.42 $/t. The long term
niobium priceused in the cubff calculationis close to the average of tlast three years.
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Based on these assptions, the calculated cuafff corresponds to a yield of 2.69 kg
Nb,Os/tonne (after metallurgical recovery). This corresponds to a grade46¥% Nb,Os
before recovery.

1.5.7 Mineral Resource Estimation

The table below presents the official resource estimation made by the Niobec mine. The
estimates have been independently verified by the author of this report, Elzéar Belzile,
ProfessionalEngineer, who takesesponsibility for the estimate. Because diquaacies
between the two results amegligible, the author confirms that the Niobec resource
estimation is reliable, repeatable and that the result of the Niobec resource estimation can be
used for public disclosure.

Niobecmine Mineral Resairces(December 3, 2008)

NiobecResourceEstimation Independent verification
Tonnes| Grade '\Igitsl Yield Tonnes Grace l\élzztsl Yield
('000) | (% Nb,Os) %) (kg /t) ('000) | (% Nb,Os) %) (kg /t)

Measured

Block1 | 1405 0.51 57.53 291 1405 0.50 57.63 2.88

Block2 | 3203 0.56 57.60 3.20 3194 0.55 57.78 3.18

Block3 | 5694 0.60 58.73 3.54 5681 0.60 58.98 3.56

Block4 | 1 065 0.64 57.06 3.63 1065 0.64 57.06 3.64

Indicated

Block4 | 11 747 0.59 59.92 3.55 11 747 0.59 59.93 3.55

Block5 | 385 0.57 56.48 3.24 385 0.57 56.45 3.23

Total Measured
+ Indicated

23500/ 0.59 58.99 3.46 23477 0.59 59.08 3.46

Inferred | Block5 | 12 976| 0.56 59.74 3.38 12981 0.57 59.91 3.39

Block4 | 4563 0.51 59.28 3.04 4 563 0.51 59.56 3.05

Block6 | 11 238| 0.61 59.37 3.63 11 238 0.61 59.47 3.64

Total Inferred 28777 0.58 59.53 3.42 28 783 0.58 59.68 3.43
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The resources presented in this table are inclusive of the mineral reserves presented in the
next sectionMineral resources which are not mineral reserves do not have demonstrated
economicviability.

15.8 Mineral reserve estimation

A Mineral Reserve is the economically mineable part of a Measured or Indicated Mineral
ResourceMineral Reserves are limited boining blocks 1,2,3,4 and 5.

At Niobec, mining factors are applied before the final resource estimation. Stopes are
designed and only the blocks inside the stopes are compiled for resource estimation. For
mining blocks 1, 2 and,3he measured resourceancthen be transferred directly into proven
reserves.

Forblocks4 and 5, the stopes x&8r0&)dasiiqrmged h(emaxeinr
backfill mining method. In the resource estimation, there is no associated dilution in the
modeling of the stogs althougha 5% dilution azerograde has been added to the resource
estimate. As all the Indicatd®esources of blocks 4 and 5 are above economioftuthey

are transferrethto Probable Reserves.

There is no experience for the moment with bakkfilNiobec.Given thatthe quality of the
ground is good anthat the dimension of the stopes is smaller than in the upper mining
blocks, the dilution is not expected to be very high. Nevertheless, it is judged prudent to add
some dilution to take thesadtors into account.

It is highly recommended that the Niobegne conduct a detailed reconciliation of the
production from these blocks in order to validate the dilution parameteesparhmeters
should be adjusted based on the results of the recdiocilia

Niobec Mine Mineral Reserve asbécember 312008 is presented below.
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Niobecmine Mineral Reserves December 3, 2008

Tonnes Grade Metal Rec Yield
('000) (% Nb,Os) (%) (kg 1t)
Block 1 1 405 0.51 57.53 2.91
Block 2 3203 0.56 57.60 3.20
Proven
Block 3 5694 0.60 58.73 3.54
Block 4 1 065 0.64 57.06 3.63
Sub-total Proven 11 367 0.58 58.11 3.38
Block 4 11 747 0.59 59.92 3.55
Probable
Block 5 385 0.57 56.48 3.24
Sub-total Probable 12 133 0.59 59.81 3.54
Total Proven + probable 23 500 0.59 58.99 3.46

The mine's reserves are sufficient &moutl3 years of operation at currently planned mining
rates.

1.6 CONCLUSION AND RECOM MANDATIONS
I n the aut h dliobh@sminggpopenaiedin a reasonmable and professional manner.

With additionaldrilling in mining blocks 5 and 6, transfer bfferredResources téndicated
andMeasuredResources and eventually to reserves is likely to happen. Mineralization is still
open at dpth and there is a very good potential to expand the reserve and resource base.

Based on the favourable studies on the paste backfill, the strong demand for niobium and its
current price, the author agrees with the decision oNilbbec mineto go aheadvith the
project.

Based on his review of the Niobec mine for the purposes of this report, the author makes the
following recommendations:

- There are no routine procedures for an external QAQC program at Niobec.
Verifications are not made on a regular basis. Despite the very good results of the
sporadic checks, it is recommended that the geology department collect QAQC data
on a more regulardsis and within a structured QAQC program. This QAQC program
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should include the insertion of standards and blanks that are blind to the laboratory
and reassays of both pulp and reject duplicates at the mine laboratory and also at an
external laboratory. é the Niobec mine is a long time producer, the number of
samples used for QAQC purposes need not be as high as for an exploration property
at the prefeasibility stage. It is recommended that about 5% of the assays should be
used for QAQC.

The drill hole cétabase coded within each interpreted mineralized zone should be
composited as a means of achieving a uniform sample support before grade
interpolation.

Bulk density measurements should be taken on a regular basis for the deeper mining
blocks to determind there is a difference with historical density used in the resource
and reserve estimation on upper levels.

More detailed variography should be performed to refine the search and classification
parameters used in the resource estimation. Based on pelymvariography
completed by the author, only a few drill holes would be necessary to upgrade
Inferred Resources in block 5 to the Indicated category and eventually, increase the
mineral reserves significantly in 2009.

With variography, ordinary krigingnethod should be used for resource estimation
and comparison with ID2 model.

Reconciliation between production and reserves will be very important in the lower
levels to confirm the parameters used in the reserve estimation, especially the dilution
and tle mining recovery.
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2.0 INTRODUCTION AND TERMS OF REFERENCES
2.1 SCOPE OF THE REPORT

Belzile Solutions Inc. was retained by IAMGOLD Corporation to generate an independent
review of the mineral resource and reserve estimation (as of Dec&hp@008) of the
Niobec mine, located in Quebec, Canada.

This report is to comply with disclosure and reporting requirements set forth in the Toronto
Stock Exchange Manual, National Instrumentl4€d Standards of Disclosure for Mineral
Project (NI 43101), Companion Policy 4301CP to NI 43101, and Form 4301F1 of NI
43-101.

Belzile Solutions Inc. was commissioned to carry out the following activities in the resource
and reserve estimation study of the Niobec mine:

- Database review and validation

- Assesment of quality control data

- Review of the geological interpretation

- Undertake appropriate statistical and geostatistical evaluations

- Review block model parameters and grade estimates

- Producendependenblock model and grade estimates for comparison
- Validation of resource and reserve estimates

- Review classification in accordance with NF431 and CIM guidelines
- Compilation of resource and reserves estimates

- Make recommendations for future estimates

2.2 QUALIFICATIONS AND E XPERIENCE

Elzéar Belzile, professiml engineer (OIQ # 43790) and author of this technical report, has
provided service asndependentconsultant since February 2008. Mr Belzile is also a
Member of the CIM and has the appropriate relevant qualifications, experience and
independence to be msidered a Qualified Person as defined in Canadian Securities
Regul atorsé Natl0lonal I nstrument 43

His work experience includethreeyears as an exploration geologist looking for gold and
base metal deposits, more thsmteenyears as a mine geologist in both open pit and
underground mines arglx years as Manager, Mining Geology for Cambior (2062 Inc
andlAMGOLD Corporation (200®8).

Between 2002 and 2008, as Manager, Mining Geology for Cambior Inc and IAMGOLD
Corporation, Mr. Belzile has visited the Niobec mine on numerous occasions, on average
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twice a year. For the purpose of this particular report, he visited the Niobec mine between
September 22 and 23, 2008.

2.3 PRINCIPAL SOURCES OF INFORMATION

Niobec technical staff supplied the following digital or hard copy data for the Niobec mine to
Belzile Solutions Inc:

- Gems 6.1.3 database containing the block model with different attributes

- Drill hole database (Gems 6.1.3) containing collar location, elogla survey, assay,
geology and RQD data.

- A 3-dimensional model of the existing underground workings (stope and
development).

- A 3-dimensional model of the interpreted ore zones and desitsess

- A 3-dimensional model of the topography

- Original assay sheet from the Mine Laboratory for 2007 and 2008

- Quality control data

- Bulk density dataset

- Various reports from Golder Associés Ltée and Golder Paste Technology Ltd.

- Reconciliation of the produicin data for 2002007 and 2008

- Costs parameters for calculation of economieaftit

- Historical production, metallurgical recoveries and reserves

- Description of the metallurgical process

These documents were prepared by, or under the supervision ofjigesodmd/or engineers
who are Qualified Person as defined in Canadian National Instrumeltil43n this sense,
the information presented should be considered reliable.

During the site visit and preparation of this report, discussions werephgtatlically with
the following Niobec mine and IAMGOLD personnel:

- Denis Villeneuve, P. Geo, Chief Geologist, Niobec mine

- Michael Huet, Geology Technician, Niobec mine

- Steve Thivierge, P. Eng., Superintendent Engineering and maintenance, Niobec mine
- Yoland Dubé, P. Eng., Mine Manager, Niobec mine

- Réjean Sirois, P. Eng., Manager Mining Geology, IAMGOLD Corporation
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3.0 RELIANCE ON OTHER EX PERTS

The authorreviewedthe Claims and Leases of the Nioh®opertyon the Quebec Ministry
of Natural Resources website http://mrnf.gouv.qc.ca/mines/titres/titrgestim.jsp.
However,Belzile Solutions Increlied on IAMGOLD Corporation for information regarding
the current status of legal titleroperty agreements and corporate structure.

The author also relied on IAMGOLD Corporation for the description of the metallurgical
process (Section 16).

The use of cemented paste backfill is crucial for the estimate of the mineral resources and
reservegor the lower mining blocks at Niobec (blocks 4, 5 andB&causehe author is not

a Qualified Person for paste backfill or rock mechanics, he relied on the expertise and the
opinion of Golder Paste Technology Ltd, Goldessociés Ltée and the Niobecdimeering
department to include the use of paste backfill in the resource and resemation Stope
dimensioning for the lower levels is based on simulations done by the Nwbecand
approved by Golder Associésée.

Based on his experiea, the author has no reason not to rely on the conclusions and
recommendations from third parties conveyed in this Technical Report.

40 PROPERTY DESCRIPTION AND LOCAT ION

The Niobec underground mine is locateenty-five kilometresnorth ofVille de Saguenay
(Chicoutimi), in the limits of the municipality of Saifflonoré,in Simard Township, Québec
(Fig. 1) The Niobec property is heltbh0% bylamgoldQuebedvianagement Inc., &holly-
owned subsidiary diAMGOLD Corporation.

The mine is located on a 1,735 hectare property comprising two mining leases, No 663 and

706 (with superficies of 79.9 and 49.5 hectares respectively), and 43 claims totalling 1,605.6
hectires. The mining leases have been renewed until 2015.
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Figure 1
Niobecmine Localisation
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Table 41 describes the Claims and Leases of the Niobec Property, with their locations
shown on Figure 2.Information is taken from the Quebec Ministry of Natural Resources
websiteas of October 10, 2008tfp://www.mrnf.gouv.qc.ca/mines/titres/titrggestim.jsp.

Table 4-1
Niobec Property Claims (CM) andLeases (BM)
ot | 052 oo |Staso | ome | ome " sy [ oeena o e
I CL | 2687601 | Actf | 1967-10-26 | 2011-09-13 20 Gestion '@%%%fd&%ébec
o CL | 2687602 | Actf | 1967-10-26 | 2011-09-13 21,4 Gestion '@%‘;g?&g&ébec
e CL | 2712071 | Actf | 1967-10-26 | 2011-09-13 40 Gestion '('32"9%8"%(?&%“
e CL | 2712072 | Actf | 1967-10-26 | 2011-09-13 21,4 Gestion I(gsl\,/é%(()))le-Ddg%ébec
I CL | 2712122 |  Actif 1967-10-26 | 2011-09-14 40 GeStiir‘]’C'T '@%%%fdg(;]ébec
;\‘DRS CL | 2713201 |  Actif 1967-10-26 | 2011-09-24 21,4 GGStiir?Crf Eg%%g'ﬁg;}ébec
e CL | 2713202 | Actf | 1967-10-26 | 2011-09-24 21,4 Gestion '('g,o'i’é%g'fdg&ébec
oI CL | 2713212 | Actf | 1967-10-26 | 2011-09-24 40 Gestion '('gs'ﬁg%%fdgéfbec
oI CL | 2713221 | Actif 1967-10-26 | 2011-09-24 40 GeStiir?Crf '('ggﬂgggLfdg;fbec
;\‘DRlcl CL | 2713222 |  Actif 1967-10-26 | 2011-09-24 40 GeStiir?Crf '(g,o'i’é%g'ﬁ(?&ébec
e CL | 2713231 | Actf | 1967-1026 | 2011-09-25 40 Gestion '(g\,o'i’ggg"fdg&ébec
s CL | 2713232 | Actf | 1967-1026 | 2011-09-25 40 Gestion '('gs'ﬁg%%fdgéfbec
oI CL | 2713241 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '('gs'ﬁg%%fdgéfbec
e CL | 2713242 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '@\g’ggg'ﬁg&ébec
e CL | 2713251 | Actf | 1967-1026 | 2011-09-25 40 Gestion '@‘g;g'ﬁg&ébec
o CL | 2713252 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '('g%%g?dg&ébec
o CL | 2713362 | Actf | 1967-10-26 | 2011-09-25 40 Gestion Lg%%%f&?;fbec
e CL | 2713371 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '&'ﬁgﬁgf&?&ébec
e CL | 2713372 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '(g\%%g'fdg&ébec
o CL | 2713442 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '('g%%g?dg&ébec
e CL | 2713451 | Actf | 1967-10-26 | 2011-09-25 40 Gestion 1@%%8%‘5&?"“
e CL | 2713452 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '&'ﬁgﬁgf&?&ébec
e CL | 2713461 | Actf | 1967-10-26 | 2011-09-25 40 Gestion '(g\s'i’ggg'fdg&ébec
gg‘DRl(i CL | 2713462 |  Actif 1967-10-26 | 2011-09-25 40 GeSti:?Crf '('g?'\g%(%"fdg;]ébec
I CL | 2713471 | Actf | 1967-10-26 | 2011-09-24 40 Gestion '(’g%‘ggLfdg&ébec
SNRC CL | 2713472 | Actf | 1967-10-26 | 2011-09-24 20 Gestion IAMGOLD-Québec
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22D11 inc. (93980) 100 %
I CL | 2713481 |  Actif 1967-10-26 | 2011-09-24 40 Gestion Lg%%g'-f&g;)ébec
S;“DRl(i cL 2713482 |  Actif 1967-10-26 | 2011-09-24 40 GeSti:?C’T '(g\gg%g"fdc?;)ébec
gg‘gﬁ cL 2713491 | Actif 1967-10-26 | 2011-09-24 40 GeStiir?C’T 'é%%g'f&?&ébec
e CL | 2713492 |  Actif 1967-10-26 | 2011-09-24 40 Gestion '(’g?'g%(%'fd(?&ébec
oI CL | 2713541 |  Actif 1967-10-26 | 2011-09-24 40 Gestion '(3%%8"%5&?“‘:
ZSQ'DRlCl cL 2713542 | Actif 1967-10-26 | 2011-09-24 40 GeStiir‘]’C'T '(g%%(%fdg(;jébec
Sg‘DRlcl cL 2713551 |  Actif 1967-10-26 | 2011-09-24 40 GeStiir‘]’C'T '@g’g;g?dg&ébec
e cL | 2713552 | Actif 1967-10-26 | 2011-09-24 40 GeStii:crf '('g,o'ﬁ’;%g'fdg&ébec
o CL | 2713561 |  Actif 1967-10-26 | 2011-09-24 40 Gestion zg%cgg%-ég&ébec
ZSQ'DRlCl cL 2713562 |  Actif 1967-10-26 | 2011-09-24 40 GeStiir‘]’C'T '(g%%(%fdg(;jébec
e CL | 2713571 | Actif 1967-10-26 | 2011-09-25 40 GeStiir?Crf '('g,o'ﬁgcgg'fdg&ébec
e cL | 2713621 |  Actif 1967-10-26 | 2011-09-24 40 GeStii:crf '@gggggg;fbec
s cL | 2713622 |  Actif 1067-10-26 | 2011-09-24 40 Gestion zg%%%%g&ébec
zsngRl(i cL 2713631 |  Actif 1967-10-26 | 2011-09-24 40 GeStiir?Crf '('g%%%fd(?&ébec
gg‘oRlcl cL 2713632 | Actif 1967-10-26 | 2011-09-24 40 GeStiir?Crf '(g,o'i’gég"fdg&ébec
e CL | 2713641 |  Actif 1967-10-26 | 2011-09-25 40 GeStiir?Crf '(g\,o'i’ggg"fdg&ébec
s CL | 5044599 | Actif 1089-11-23 | 2011-11-22 20 Gestion zg%%%%g&ébec
s BM 663 Actif 1975:01-16 | 2015-01-15 79,93 Gestion zg%%%%g&ébec
e BM 706 Actif | 1980-06-05 | 2015-06-04 ag52 | Gestion '(g\,o'ﬁ’ggg"fdg&ébec
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Figure 2
Plan displaying the NiobedProperty claims (blue) and Mining Leases (red)
(from Quebec Ministry of Natural Resources, Claim Map 32D11
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5.0 ACCESSIBILITY, CLIMA TE, LOCAL RESOURCES, INFRASTRUCTURE
AND PHYSIOGRAPHY

5.1 ACCESS

The Niobecmine is readily accessible by existing paved roads and benefits from available
water supply and electric power supply sources. Ni@ec minefacilities include a
headframe, a pyrochlote-niobium pentoxide (NiDs) concentrator, aconcentrateo-
ferronioklum converter and ancillary surface installations.

5.2 LOCAL RESOURCES AND INFRASTRUCTURES

Niobec mineis close to Ville de Saguenay with a population of about 150,000. The city is
serviced several times a day by regional airlines from Montreal. It is abwud and a half
hour drive to Quebec City and five hours to Montreal. Schools (up to University), Hospitals,
Governmentaservices, suppliers and manpower are all available in Ville de Saguenay and
some villages in the vicinity.

5.3 PHYSIOGRAPHY AND CL IMATE

Topography is relatively flat in the vicinity of the mine with an average altitude of 144
metres above sea level. The mine is surrounded by a mix of forest and farms.

The climate of Ville de Saguenay area is temperate with warm summers and delc.win
The mean annual temperature is 2.3°C, with average daily temperatures ranging from
-16.1°C in January to +18.1°C in July. The average total annual precipitation is 951 mm,
peaking in July (123 mm) and at a minimum in February (51 mm). SalsMrom October

to April, with most occurring between November and March. Peak snowfall occurs in
December, averaging 82 cm (equivalent to 67 mm of water).

The information is based on data collected at the Bagotville meteorological station between
1971 and 2000, as reported by the CRIA@@v(v.CRIACC.qc.ca

26


http://www.criacc.qc.ca/

=4
Belzile

Solutions
—

Inc. \
:;énlug.gmm.?-n
ni

Mining Geology

Technical reprt for Niobec Ming February 2009

6.0 HISTORY

The discovery of the carbonatitemplex was made by SOQUEM in the fall of 1967 as a
result of an airborne radiometric surveysearch of uraniumDetailed exploration of the
carbonatiterevealedwo niobiumbearingformationsin addition tothe original discovery of
arareearth elementone. During the followingears, the niobium formations were defined
by diamond drilling ad a shaft wassunk to obtain adequate samples for metallurgical
evaluation.

In 1974, after 700 bench scale testspidnths of pilot plant operation and worldwide market
research, a joint decision was takennitiate the development of 1500 t/day, mixed mill,
under the management of TeClorporation. The construction was completed in early 1976
both on time and within budget.

In 1986, Cambiorinc. acquired the SOQUEM share in the mine and2001 Teck
Corporation sold their interest to Mazatirc. of Quebec Cityln December 20035equoia
Minerals Inc.was created as thesult of a corporate reorganization of the Mazarin.Inc
operations whereby the metal and industrial minerals segment (niobium, dolomite and
graphite) beamea separat€orporation(Sequoia).

In 2004,Sequoia Minerals Inc. shareholders voted in favor of a takeover offer by Cambior
Inc., clearing the way fothe company to take full ownership of North America's only
niobiummine

In September 2006, IAMGOLD Corporation and Camlaionounced their merge to create a
new entity. IAMGOLD Corporation Inc. has owned 100% of the Niobec mine since
November 2006.

Commercial production of concentrates at fhebec minebegan in 1976 anfirroniobium
production followed from December 1994 veards. TheNiobec minehas an excellent
history of mineral reserve renewal over 30 years of operation. dunisently producing
approximately7-8% of world consumptionTable 61 details the historical production at
Niobec since mine staup in 1976.
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Table 6-1
Niobecmine production over time
Year Tonnes % Nb2Os Metallurgical
recovery (%)
1976 341 639 0.81 52.0
1977 546 255 0.69 66.8
1978 557 613 0.70 65.5
1979 578 232 0.67 65.1
1980 605 170 0.62 65.0
1981 711 763 0.59 67.3
1982 745 126 0.64 67.5
1983 443 155 0.65 62.3
1984 671 840 0.72 60.0
1985 767 688 0.69 60.6
1986 750 590 0.70 66.4
1987 630 851 0.70 63.0
1988 912 228 0.71 60.5
1989 800 775 0.70 62.8
1990 794 239 0.71 60.4
1991 804 778 0.70 60.2
1992 815 269 0.68 59.3
1993 812 190 0.70 59.9
1994 809 009 0.69 59.1
1995 801 726 0.72 57.9
1996 810 269 0.70 58.8
1997 832 001 0.68 57.8
1998 818 745 0.69 58.2
1999 818 017 0.71 58.3
2000 906 741 0.66 54.6
2001 1103 390 0.71 58.4
2002 1215 500 0.69 58.3
2003 1286 156 0.70 54.7
2004 1 334 065 0.71 54.1
2005 1449 102 0.66 56.7
2006 1599 072 0.66 58.4
2007 1618 332 0.65 60.7
2008 1787 557 0.62 57.9
Total 29479082 0.68 597
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7.0 GEOLOGICAL SETTING
7.1 REGIONAL GEOLOGY

The rocks of the Saguenay area are part of the Grenville structural province of the Canadian
Shield (Stockwell, 1964). Dimrotkt al (1981) divide these rocks in three distinct litho
structural units.

The first Unit constitutes a gneiss complex thaliisded in three Groups (Groups |, Il and

[II) based on increasing structural complexity from the youngest to the oldest Group. All the
rocks from the Group | have been migmatized and deformed during the Hudsonian Orogeny
(1,735 million years ago). The ke of Group Il were emplaced after this Orogeny or during

a nonorogenic period of felsic magmatism. Group Il comprises dykes of granitic and
amphibolitic composition. These dykes generally parallel anorthosite contacts.

The second Unit is represented by anorthosite and charnoakiigerite batholiths showing

well preserved igneous structures and textures. Anorthosite emplacement commenced during
a period of crustal extension and continued during the Grenville Orogenyniibn years

ago. Final emplacement probably occured at the end of this orogenye{Rby1986), but

its age is uncertain.

The third Unit is characterized by cadtkalineintrusions that crossut the host rocks. The
mineralogy of these intrusions is of superior amphibolite facies (Dinetadh, 1981). At the
beginning of the Pakozoic (or end of the Rtambrian), tectonic extensioresulted in the
development of theStLawrence River rift system. This tectonic extensienent
incorporatechormal fauling, updoming and ignoualkaline activity (Kumarapeliand Saull,
1966), including emplacemendf the StHonore carbonatite. The -Blonore carbonatite is
dated by PotassiuArgon (K-Ar) to be 650 Maold (Vallée and Dubuc, 1970).

A marine transgression durinige Ordovician (about 470 Ma) led to the deposition of shales

and limestones. In the Saguenay area, sediments are mainly found in the vicinity ef the St
Honore municipaty. A regional geological interpretation is shown on Figure 3.
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Figure 3
Regionalgeology
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7.2 LOCAL GEOLOGY (FROM HATCHTECHNICAL REPORT APRL 2001)

The StHonoré alkaline complex is located abouhirteen kilometres north of Ville de
Saguenay (Chicoutimi) amsix kilometreswest of StHonoré.The intrusive mass is almost
completely covered by Trenton limestone of Palaeozoic age. The intrusion is elliptical in plan
view, with a major axial length of approximately four kilometres. It consists of a series of
crescentic lenses of carbonatite with compositions younging progressively inwards from
calcitite through dolomitite to ferrocarbonati¢Eournier, 1993; Figure 4). The ldlogic

units present within the property area are as follows:

1) An elliptical carbonatite core oriented mainly negbuth. From the centre to the
periphery, thicore includes:

- An excentric core of brecciated to massive dolomitite and ankecibitéaining up to
4.5% totalrareearth elementas cerium, lanthanum and europium in a-gnained
bastnaesitéGagnon, 1979)

- Ringdykes or cone sheets of barren to tgnade niobium andare-earthdolomitite

- High-grade niobium (>0.4% NKs) dolomitites ad calcitites in the southern sector
bordered with massive, red, altered dolomitite

- Aring-dykeof phlogopite calcitite at the northern extremity

- A belt of pyroxene calcitite with variable thickness, at the southern limit of the core

2) A circular outer ringcontaining feldspathic and feldspathoidal alkaline rocks
3) A triangularmass of cancrinite (N&aAl-silicate and carbonate mineral) and garnet
syenite encountered at the extreme southeast part of the complex

Rocks immediately surrounding the complex anenposed of magnetite diorite as well as

hypersthene syenite. Carbonatization of the country rocks is interpreted to be a metasomatic
alteration product related to carbonatite intrugi@agnon, 1979).
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Figure 4
Geologyof the Alcaline complex(from Hatch Technical report, April 2001)
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8.0 DEPOSIT TYPES

A carbonatite is an igneous rock comprising at least fifty percent carbonate minerals.
Occurrence®n a global scalare sparsdypically small and widelydistributed.

Carbonatites usually occur as small plugs within zoned alkalic intrusive complexes, or as
dykes, sills, breccias, and veins. Nearly all carbonatite occurrences are intrusives. This is
because carbonatite lava flows are unstable and reacklyguic the atmosphere.
Consequently, they are likely bmve been poorly preserved throughout Earth's history.

Constituentcarbonate minerals, in order of decreasing abundamdade calcite, dolomite,
ankerite, and rarely siderite and magnesite. Sodamd potassiusnich carbonate minerals

have been confirmed at only one localitiye active volcano Oldoinyo Lengai in Tanzania.
Typical ron-carbonate minerals carbonatites are apatite, magnetite, phlogopite or biotite,
clinopyroxene, amphibole, mongitite, perovskite, and rarely olivine or melilite. Secondary
minerals produced by alteration of primary magmatic minénalside barite, alkali feldspar,
quartz, fluorite, hematite, rutile, pyrite, and chlorite. Minerals that are important in some
carboratites because they carry niobium, raegth elements, and other metals in
concentrations high enough for profitable extraction are pyrochlore, bastnaesite, monazite,
baddeleyite, and bornite.

Carbonatitesare greatly enriched in niobium, reearth elerents, barium, strontium,
phosphorus, and fluorine, and relatively depleted in silicon, aluminum, iron, magnesium,
nickel, titanium, sodium, potassium, and chlorineeomparisorto the inferred composition

of the Earth's mantle and to other igneous rotkese extreme differences are attributed to
strong fractionation between carbonate liquid on the one hand and silicate and oxide solid
phases on the other during separation of the carbonate liquid from its source.

Carbonatites are almost exclusively asated with continental riftelated tectonic settings.
However, hey alsooccur in oceanic crust and halveen recognizedh compressional fold
belts.

Carbonatites yield a variety of mineral commodities, including phosphate, lime, niobium,
rareearth elenents, anatase, fluorite, and copper. Agricultural phosphate fertilizer is the
single most valuable productlerived from carbonatites; most is obtained from apatite
concentrations that develap lateritic soilsduring tropical weathering. Lime for agriculture

and for cement manufacture is obtained from carbonatites in regions where limestones are
lacking. Rareearth elemestproduced fronecarbonatites at Bayan Obo, China, and Mountain
Pass, California dominate wondarkets
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9.0 MINERALIZATION

Recognizedminerals speciesat Niobec include carbonates (65%), oXes (magnetite,
hematite) (12%), silicates (11%) apatite (10%), sulphides (1%), fluorite, baryte and zircon
(1% collectively).

Niobium minerals of bpyramidalform are disseminated throughout the carbonafitey

are generally associated with geological units rich in magnetite, biotite and apatite (typically
units C3b, C3c and C3a). Niobium minerals are rarely visiwi¢éh dimensiors varying
between0.2 to 0.8mm in diaméer. Additionally, geological contastare gradationasuch
thatdiamond drill coreassays arthe only way tadelineatemineralization zones

The ore isdefinedin terns of percentageof Nb,Os. The mineralized lenses are broadly
delineated usig a cutoff of 0.35% NBOs on vertical sections spaced every 50 feet. Lenses
101 and 102 are localized in the northern portion of the deposit. The ore in this area is
characterized by hematite alteration thppears to reduce in intensity widepth.Lenses

206 and 20®&ccurin a more calcitic carbonatite with syenite xenoliths.

The economic mineraation is formed of ferrian and sodic pyhtares. The mineralogic
characteristics of the rock type, alteration and type of mizeatadn greatly influencehe
metallurgical recovery that caary from 30% to 70%.

Mineralized envelopes wabetweenl50and600 feetin width (north-south direction) while
thar length can reach almost5P0 feet. The zones have a known vertical extent of
approximately2,400 feet, althoughthey remainopen at depthThe deepestompleteddrill
holes are mineralized arades equivalent to those of curreme production. Dip are
generally vertical or steeply dipping (> 70°) to tiethwest or nortbast

Average gradeof the large mineralized envelopasbetween 0.44 and 0.51% pdy. The

majority of the mineral reserves and the measured and indicated resources are located in the
four first mining blocks betweethe 300 feet level and 1,850 feet level. The bulk of the
mineral resources classified as inferred are exclusively found in mining blocks 4, 5 and 6,
below the 1,850 feet level. Mine workings are concentrb&aeenthe 300 and 1,450 feet

levels, operating simultaneously on three mining blocks.
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10.0 EXPLORATION

Exploration atNiobecis concentratetb within the carbonatite compleasthere is no known
occurrenceof niobium outside of it. As the mineralization is not visible, exploration is
carried out usingliamond drilling and all the core is assayed fop®§

Exploration has been focused to extend the known mineralization at depttheredy
increase thdife of mine. So far, the exploration has bemmccessfulin delineating new
resources and reserves year after yeaetaledin Table 101. Mineralization remains open
at depth and there is good potenteadlelineatenew resources and reserves in the future.

Table 10-1
Historical Reserves at the Niobemine over the years
Year Million tonnes % Nb205
1976 7.1 0.70
1977 6.3 0.69
1978 6.9 0.69
1979 7.0 0.65
1980 9.4 0.66
1981 11.9 0.66
1982 11.8 0.66
1983 11.4 0.66
1984 10.7 0.66
1985 10.9 0.66
1986 11.1 0.66
1987 10.9 0.66
1988 11.0 0.65
1989 10.8 0.66
1990 10.1 0.66
1991 10.2 0.66
1992 10.3 0.66
1993 9.9 0.66
1994 9.2 0.67
1995 8.4 0.67
1996 11.8 0.73
1997 11.4 0.73
1998 10.5 0.73
1999 10.2 0.73
2000 11.5 0.73
2001 18.1 0.68
2002 23.8 0.65
2003 22.6 0.65
2004 24.3 0.66
2005 215 0.67
2006 19.8 0.66
2007 16.4 0.62
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11.0 DRILLING
11.1 DRILLING STATISTICS
Diamond drilling is the only technique used at the Niolmte to sample and analyse the

mineralization andestimate resource®iamond drilling statistics are summariseéd Table
11-1

Table 11-1

Diamond drilling at Niobec (definition + exploration)
Year Drilling (feet)
1976 41 059
1977 39 396
1978 57 310
1979 73913
1980 85 283
1981 85 365
1982 78 317
1983 36 444
1984 57 880
1985 49116
1986 58 209
1987 40900
1988 42 226
1989 31481
1990 36 550
1991 40 481
1992 38 780
1993 49 567
1994 35 280
1995 24 005
1996 16 404
1997 11 456
1998 39 884
1999 53172
2000 52 012
2001 45 909
2002 51 156
2003 44 946
2004 32471
2005 59 221
2006 40 288
2007 40 315
2008 41 765
Total 1530561
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Figures 5 and 6 showatypical section and plamiew of the diamond drillingzompletedat
Niobec togetherwith the interpreted mineralized zones. Typically, the drilling pattern is
about 300x 300 as a first pasdnfill drilling is carried outon a150x 1005 grid for zone
interpretation. The finadrill spacingis 75 x 500 to accurately determinée position of
mineralizedzones and for stope design.

Most holes are drilled usingQ core size with a diameter of 1.062%hes (2.70 cm)
Exceptions aréonger exploration hokewhereBQ coresize is used (diameter of 1.432 inches
or 3.64 cm).

11.2 METHODOLOGY AND PLAN NING

Each drillhole at Niobec has a unique identification in the database that is not related to the
location of the collar but by the order of planificatigfiiom S1 to S3319asat December

31, 2008. Exploration and definition holes are ribfferentiatedand are identified using the
same procedure.

The geology department prepares the dmidle layout on acopy of the underground
development map that covers the proposed collar location. Information subfil d®le
azimuth and plunge, hole length and special comments are noted on the layout. The vast
majority of the holes are planned directly on sectioitls azimutts at 0° or 180°.

A copy is forwarded to the diamond drilling contractor (Mef@nnebec) and the surveying
department. Thelrill hole collar is marked by the surveyors who also identify the starting
azimuth by setting back and front sightsintth e dr i ft 6s wall s (using

The contractor sets the diamond drill onto the collar and aligns the drill between the front and
back sight pads. The plunge of the drill is fixed using a degreeSuheeyorsperiodically
measure thalignmentdirectly on the drill for quality control.

Holes are surveyed upaompletion only on demand for control check. Core is placed in
wooden boxes and brought to surface by the contractor and stored nearby thleackre
facility.

Once the hole isompleted, it is sealed with aluminum plugs (P 187) and tests are performed
to check the solidity of the plugs.

There are no orientation tests in the hdbesause othe AQ core size. Dowshole dip
deviationmeasurementare acquired by acid tests tal@rery100 or 15(eet.

Despite of the use of a small caliber, core recotygically exceed95%.
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12.0 SAMPLING METHOD AND APPROACH

Sampling ofniobium mineralization for the purpose of resource estimation is limited to
samples of diamond drill core. Atdhcoreshack, core boxes are opehand laid out by
geology personnel. Detailed description of the drill core is carried out by experienced and
qualified personnel under the supervision of Denis Villeneameember in good standing of

the Ordre des Géologs du Québec.

Core logging is done at the cesback facility and drill log data recorded flysbn paperis
transferedinto electronic format in the Mine Office using Gems Logger softwHne. core
logging protocol is described below.

12.1 CORE LOGGING

Once the core is laid out, it is aligned and measured to calculate the recovery. The next step
is the recording of the Rock Quality Designation (RQD), discounting core pieces less than
10cmlong. It should be noted that the RQD is likely to be underestoinatien calculated

on AQ diametercore (2.70 cm) compaddo the NQdiameter(4.75 cm) on which the RQD
systemis based. Nevertheless, the RQD values at Niobec are good, generally higher than
80% and would likelyoe higherhadNQ-sizad corewereused.

Core is then described geologically by defining geological units quantifying the
alundance of key mineralsPercentages of magnetite, hematite, biotite, apatite, pyrite
ankerite and fluorite are routinely noted.

Because the niobium mineralization is finely disseminatedole core is sampledn
nominalten feet(3.05 metres) intervaldVhen it is judgedyeologicallynecessarysamples

can be shorter or longer (usually between 5 and 15 feet). The logger recosasnhlang
intervals (from to) in the log and in a sample tag booklet. A rock code is assigned to each
interval based on the lithology and mineralogy of the sample. This rock code, along with the
silica and iron content of the sample (based on chemical)asss an influence othe
predicted metallurgical recovery usedsubsequentesource estimation.

Finally, the hole number, collar coordinates, azimuth, dip, final depth, -tafensurvey data
and assays (once they have been received) are incorpotatdte computelog.
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12.2 CORE SAMPLING

Following the logging procedures described above, whole core is sampled based on the
intervals identified by the logger. Core is broken, as necessary, into manageable lengths.
Pieces are removed from the boxldoragged with the tag number.

Samplesarethencarried to the osite laboratory facility. As there is n@mainingcore, the
woocdenboxes are returned underground to besed.

The core stays on the mine property and remainall times under the sugrvision of the
geology department. At Niobec, samples recovered through diamond drilling are of high
quality since the core recovery is excellent and the whole core is assayed. The fact that there
is no core left for future verification does not represerisk for the Project since tiNiobec

mineis a long time producer (for more than 30 years), the average grade of the deposit is
well known and there is no uncertainty about the presence of a niobium nzateyali

13.0 SAMPLE PREPARATION, ANALYSES AND SECURITY
13.1 SAMPLE SECURITY

Core samples collected at the drill site are stored in closed wooden core boxes and are
deliveredto the coreshack facilityon surface by the contractor where ittieentaken by

mine geology personnel. All core logging and sampling takes place in thslwaek and the
assaying is done at tmaine laboratory. The samples remain insidertiiee site. The site is
fenced monitored by closeircuit video cameras and has a securityrgymosted at all times

at the entrance.

13.2 SAMPLE PREPARATION

All sample preparation and assays are performed under the supervision ofinge
laboratory. Themine laboratory is certified ISO 9001 and all working procedures are written
in detail. Internabnd external audits are performed regularly.

Samples (averageeight of about 4 kg) are dried and then crushed to 90% of the sample
passing-8 mesh (2.38 mm)A 2 kg sample iskept and stored separatefgr future
metallurgical testingA 100 gramsampleis splitfrom the remaining 2 kgand pulverized to
80% passing325 mesh (44 microns). A one gratquotof the pulp is used for assay.
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Figure 7 Sample preparation, Niobeamine
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13.3 ANALYSIS

Prepared samples are analyzed bya} fluorescence (XRF). This method is based on the
use of a primary Xay beam to excite fluorescent radiation from the sample.

XRF is the emission of characteristic "secondary” (or fluorescentyX from a materiahat

has been excited by bombarding with higtergy Xrays or gamma rays. The phenomenon

is widely used for elemental analysis and chemical analysis, particularly in the investigation
of metals, glass, ceramics and building materials, and for reseagelochemistry, forensic
science and archaeology.

The fluorescent radiation from the sample is analyzed by separating the wavelengths of the
radiation (wavelengtdispersive analysis). Once sorted, the intensity of each characteristic
radiation is directlyelated to the amount of each element in the material.

At Niobec the sample is not directly used but is dissolved in a flux at high temperature. A

borate flux is used and the result of the fusion is the production of a homogeneous bead. With
this methodthe bead presents an homogenous surface to the spectrometer.
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Figure 8
Schematic description of the X ray fluorescence method
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The following parameters asnalyzel on a regular basis: M0s, Si0,, MgO, ROs, FeOs,
CaQ MnO, TiG,, ZrO, and Al2G. Nb,Os is the only parameter of economic interest but the
other elements are essentrathe estimaion of potential metallurgical recovery and to blend
during mining the best possible material that will be suitable for the mill.

14.0 DATA VERIFICATION
14.1 LABORATORY INTERNAL QUALITY CONTROL PROC EDURES

The Niobec mine is ISO9001 certified. The laboratory is pathisf Quality Management
System. Some of the requirements in ISO 9001 include:

- aset of procedures that cover all key processes in the business;

- monitoring processes to ensure that they are effective;

- keeping adequate records;

- checking output for defectsjith appropriate and corrective action where necessary;

- regularly reviewing individual processes and the quality system itself for
effectiveness;

- facilitating continuous improvement

As part of the procedures, Standard Reference and Internal Reference Materials are assayed
on a regular basis to confirm the accuracy and precision of assays. Results are reviewed using
statistical control charts and actions are taken when discrepaneiésuad. Calibration of
analytical instruments is carried out using certified standards and Internal Reference
Materials that have been testedibbgependentaboratories.

Additionally, duplicates are routinely assayed for 20% (10% pulp and 10% rejdictaties)

of the core samples submitted by the geology department. The statistics of the duplicate
results up to August 2008 are presented in tablé. 14
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Table 14-1
Statistics of the duplicate assay@o Nb,Os)
First assay Second assay
Number of samples 580 580
Minimum 0.02 0.02
Maximum 2.49 2.46
Mean 0.83 0.83
Median 0.38 0.38
Std deviation 0.25 0.25
Variance 0.06 0.06
Coeff. Correlation 0.997
R2 0.994
Figure 9
Scatter plotT 2008Laboratory Internal control (January to August)
2008 Pulp re-assay Internal laboratory control
(% NB205) - based on 580 samples
1.5
|
1.2 +
= -
L 09
= +
5 p
0.6
0.3 £
"
0
0 0.3 0.6 0.9 1.2 1.5
Sample 1

43



=4

Belzile
Solutions

Technical reprt for Niobec Ming February 2009

Figure 10 Plot of the absolute relative differencé duplicate samples’ 2008 Lab internal control
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As illustrated inthe plot of absolute relative percentage difference, only 5% of the samples
show a discrepancy of more than 10% between the first and the second assay. This is a very
good result and confirms that the lab has a good precision wiassaging the same pulp

A review of the 2007 internal laboratory results made by the author confirms that the results
are as good as in 2008.

14.2 EXTERNAL QA -QC

14.2.1 Reject Reassays submitted by geology department

The geology department-seibmitted 91 and 72 reject samples toléimratory in 2007 and
2008 respectively, to check the adequacy of a change in the sampling protocol. Fable 14

presents the statistics of the first and second assay Migiee 11 shows a scatter plot of the
results between the first and the secondyassa
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Table 14-2

Statistics of the reject reassaying(% Nb,Os)

First assay Second assay
Number of samples 163
Minimum 0.20 0.21
Maximum 1.52 1.63
Mean 0.64 0.65
Median 0.58 0.61
Std deviation 0.23 0.23
Variance 0.05 0.05
Coeff. Correlation 0.974
R2 0.948
Figure 11
Scatter plot of reject re-assaying
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As illustrated in the plot of absolute relative percentage difference (Fig. 12), only 3% of the
samples show discrepancy of more than 20% between the first and the second assay. The
comparison confirms that the laboratory results, using the modified sampling protocol and
analytical method are highly reproducible with an excellent precision.

Figure 12
Plot of the absolute relative differencé duplicates of reject samples 2062008
2007-08 Reject re-assay Niobec vs Niobec (% Nb205)
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14.2.2  Verification with external laboratory

To measure the accuracy of the mine laboratory, pulp samples are submitted to an external
laboratory (COREM lab@tory in SteFoy, Qc). Table 148 shows theeomparativestatistics

for samples submitted since 2001. As one can see, they are very similar. Figures 13 and 14
illustrate these results graphically.
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Table 14-3
Statistics of the pulp samples reassayed by an external laboratorf% Nb,Os)
COREM | NIOBEC
Number of samples 435
Minimum 0.05 0.04
Maximum 1.85 1.79
Mean 0.65 0.65
Median 0.62 0.62
Std deviation 0.28 0.28
Variance 0.08 0.08
Coeff. Correlation 0.991
R2 0.9&
Figure 13
Scatter plot of the pulp reassaysat the COREM laboratory (external lab)
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Figure 14
Plot of the absolute relative differencd pulp re-assaysat the COREM laboratory
Pulp re-assay Niobec vs Corem (Nb205)
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14.3 SUMMARY OF QA -QC ANALYSES

The results of internal and externalagsays of pulps and reject samples are excellent. The
second assay always confirms the primary assay result with low variance. The comparison
between first andsecond assay is well above industry standard and indicates that the
sampling protocol and analytical procedures are appropriate.

Currently, there are no routine procedures for an external QAQC program at Niobec.
Verifications are not made on a regulasisaDespite the very good results of the sporadic
checks, it is recommended that the geology department collect QAQC data on a more regular
basis and within a structured QAQC program. This QAQC program should include the
insertion of standards and blartkeit are blind to the laboratory andassays of both pulp

and reject duplicates at the mine laboratory and also at an external laboratory. As the Niobec
mine is a long time producer, the amount of samples used for QAQC purposes need not be as
high as foran exploration property at the gieasibility stage. It is recommended that about

5% of the assays should be used for QAQC.
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14.4 DATABASE VERIFICATIO N

The Niobec mine provided the author with a complete Gemcom drill hole dattizdse
included all drill hole information available abecember 31, 2008The database is in
Microsoft Access formatGD_MODELE_DEC_200p Table14-4 summarizes thdatabase

tables and fieldthat were used in the resource and reserve estimation

Table 14-4

Niobec database tables and fields

Table

Field

Forages_collet

Hole-ID
Maximum depth
XYZ coordinates of collar

Forages_deviatiol

Distance
Azimuth
Dip

Geology

From

To
CODE_NIV1
DESC _NIV1
ROCKCODE

Forages_analyse!

From

To
Sampe_no
Nb205 pct
SiO2_pct
P205_ pct
Fe203_pct
CODE_LOT

Forages_Lots

From

To
Length
Comp_ID

Forages_ RQD

From

To

Length
REC_PER
RQD_PER
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The database was reviewed and validated prior to use in the resource estimation. The
following activities were undertaketuring database validation:

- Cross check total hole depth and final sample depth
- Check for overlapping and missing sampling intervals
- Cross check NiDs data in the database against laboratory certificates

A total of 2,107 entry data for NOs were compeed with the original laboratory certificates.
Eight minor errors were found, representing 0.4 % of the data reviewed. This amount is not
considered material and will have no impact on the resource estimation.

During the review, a total of 9 missing intals were identified, out of 154,048 assay
intervals in the database, representing 0.006% of the data. Again, the impact of the missing
dataon the resource estimateconsidered negligible, although corrections are recommended
given that the missing inteals are known.

After reviewing the drill hole database and quality control data, the author considers the
database to be robust and suitable for use in resource estimation studies.
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15.0 ADJACENT PROPERTIES

There are no knowproperties considered prospective for niobium mineralization adjacent to
the project area.

16.0 MINERAL PROCESSING AND METALLURGICAL TES TING

The metallurgical process is not a straightforward operation and requires many steps before
delivering ferroniobiunto the customer. The concentration of pyrochlore ores is known to be

a very complex process. In the case of Niobec, the process requires different types of
reagents, a sophisticated control system, and the process is very sensitive to pH control.

The proess used at Niobec was developed from the pilot plant programs and later modified
by the mill personnel. A simplified flowsheet of this process is shown on Figure 15. Briefly,
run of mine ore is crushed to minus 5/8" and fed to a rod mill, ball mill, Esdification

circuit where the ore is ground to 65#. The ore is deslimed in two stages of cycloning, and
underflow is conditioned prior to flotation of a carborapatite concentrate. This
concentrate is cleaned twice and then pumped to tails. The esebitwtation rougher and
cleaner tails are cycloned in two stages to change the process water and then sent to the
pyrochlore rougher flotation. The rougher concentrate is cleaned five times. This is followed
by pyrite flotation to remove sulfur, leachimgth hydrochloric acid to remove phosphorus

and dried to less than 0.1% moisture before being sent to packaging prior having been
converted into ferroniobium.

Since 2000, two major expansions weanmissionedo increase ferroniobium production.

Theman goals of these expansions were to main
to reduce the economic ore @ff by maintaining a higher throughput. It has also
contributed to delaying the development of the fourth mining block (which required a
significant investment) and increased the ore reserve as unit operation cost decreased.

Despite the increase in production, Ni obec s
to about 15% ten years ago because of much higher global niobium consumption.
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Figure 15
Niobec Process Flowsheet (concentrator)
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16.1 CONCENTRATOR
16.1.1 Comminution

Primary crushing is carried out underground with a Nordbet@%B Blake type jaw crusher

set at 4" close setting. The run of mine mrexccumulated in a 700 ton capacity shaft bin.
Secondary crushing utilizes a gyratory crusher¥850 and the product is accumulated in

two 1400 ton insulated mill bins. Four vibrating feeders (30"X 84") regulated by-adaddt

provide the feed to theittiary crushing ahead of the rod mill. From there it is conveyed to a

4' x 8' rod deck screen with a %" aperture. The screen oversize goes to a cone crusher (1051
hydrocone A.C.) set at %". The sized product and crusher discharges which are equivalent to
200 tph are then conveyed directly to the rod mill.

The rod mill is a 10.5' x 14" Alli€halmer operated in open circuit driver by a 800 Hp motor.
The discharge is pumped to a distributor box feeding 14 Derrick multifeed vibrating screens
installed with 023 mm urethane panel. The screen oversize is sent to the Hardinge grate
discharge ball mill and AllisChalmers overflow discharge ball mill which are operated in
closed circuit with the Derrick screens. The screen undersize is pumped to the desliming
circuit.

16.1.2  Desliming

The slurry is first diluted to 22% solids and then pumped to a bank of nine 10" cyclones
operated at 17 psi. The vortexes are 4" and apexes 1.75". The overflow at 5 to 7 % solids is

fed to a second stage of 225 2" cyclones operated asi4dpe vortexes are 14 mm and
apexes at 6.4 mm. Overflow from 30 stages is

16.1.3 Carbonate flotation

After desliming, the rougher carbonate concentrate is floated in two flotation tank cells (OK

50) followed by a bank of 2 DROO cels. Feed to the cells is maintained at 43% solids.
About 30% by weight of the mill feed is floated off. The flotation concentrate consists of
very fine calcite particles$ 0 e m ) and medium si ze apatite.

The rougher concentrate is cleaned twice in-3WR cells prior to pumping to the tailings
box. These two cleaning stages do not reduce significantly the total weight of material
discarded but they do reduce the,@bcontent from 0.20% in the rougher to less than 0.10%
in the final concentrate.
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16.1.4  Water change

After carbonate flotation, the slurry is cycloned in an arrangement similar to the desliming
circuit. The slurry is first diluted with fresh potable water from 30% to 20% solid. It is then
pumped tosevenl10" cyclones operating at71psi The oveflow, at about2% solids is
pumped tdour 4" cyclones operating &0 psi. The twestage underflows are combined and
dilutedwith potable water from 64% solids to 40% solids. The second stage overflow at <1%
solids issent to the tailing area.

16.1.5  Pyrochlore flotation

The slurry is pumped to a bank of flotation cells where the pyrochiarerals are floated
The rougher concentrate is then sent throughdowentercurrent stages of cleaning where the
pH is gradually reduced to 2.7 with the saoembination of acid. Each stage, including the
rougher, achieves a concentration ratio of alioit

Pyrochlore is a sodium calcium fluoroniobate @&aNb,Os F). Its surface chemistry is thus
similar to many other minerals since some of its potential mi@térg ions are calcium and
oxygen. Hence selectivity cannot be achieved solely by choosing a given collector, especially
when the ore contains mostly calcite, dolomite and silicates.

16.1.6  Pyrite flotation

The cleaned pyrochlore concentrate contains abouttZ0of pyrite, which after addition of
sodium hydroxide is conditioned witkilicate to depress the pyrochlore. Potassium amyl
xanthate (PAX) is then added and a rougher pyrite concentrate floated. This is cleaned twice
and then pumped to the final tailibgx. About 95% of the pyrite is removed at this stage.

16.1.7  Phosphate leaching

The pyrite flotation tailing is sent to3®' thickener prior to leaching. The thickened slurry at
60% solids is then pumped to four'8' leaching tanks where concentrated hydrochloric
acid is added at the rate of 2.6 kg/tonne. The small amount of apatite present is rapidly
dissolved.The leached slurry is discharged in a 20' thickener and diluted with a small amount
of fresh water.

16.1.8  Seond pyrite flotation
The underflow at a pH of about 0.5 is then filtered, repulsed and conditioned with copper
sulfate to activate the trace amounts of sulfides left. The pH is adjusted to 10.5 with NaOH

andPAX is added to float off the sulfides. Thisnm@ntrate is sent to the first pyrite flotation
circuit for cleaning. The overflow from both thickenéssent to tailings.
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16.1.9  Drying

The final pyrochlore concentrate is pumped, at about 40% solids to a 4' disk filter and sent to
a 30" x 20' countercurrentiryer and an induction screw drygrhere the moisture level is
reduced to less than 0.1%. The dsyareequipped with a cyclone andaget dust collectar

16.1.10 Packing

The dried product is stored in twergight 6500 kg bins before being mixed in a four
compartment loading bin equipped with a recirculating bucket elevator. The concentrate is
packed into T00 kg bags where it is transferred to the converter.

16.2 CONVERTER

After the pyrochlore concentrate is dry, it is transferred to the converter whenatieal is
transformed into ferroniobium (standard grade). The niobium oxide is converted into FeNb
by using an aluminothermic reaction on a batch basis.

Each element in the reaction is calculated to obtain the desired quantity of Nb contained in
the FeM. The total batch size contained a total of 6,000 kg of raw materials to produce 2,200
kg of ferroniobium.

After the raw material is well mixed and added to the reaction vessel (a vertical cylinder), the
reactor is placed under a hood and the reacticstaded after the fuse, made of barium
peroxide and aluminum powder, is ignited.

The conversion process serves two basic functions: the reduction of niobium oxide
(pyrochlore) and iron oxide to ferroniobium metal, and the separation of impurity elements
from the ferroniobium.

It only takes five minutes to liquefy all material at a temperature of 2,200°C. During the next
7 to 8 minutes separation of the alloy and slag occurs. After cooling, the slag is brought back
underground while the ferroniobium ingetsampled and stored.

The metal ingots are selected and withdrawn from storage according to their chemical
anal ysis and customerds requirements. They
section where the ferroniobium is packed to suittheocose r 6 s pr oduct si ze s

16.3 CONCLUSION

The production of ferroniobium is a very challenging venture from all aspects of the
production flowsheet. Niobec is continuously striving to improve the efficiency of the
operation to enhance the quality thie ferroniobium produced, and also to maintain the
competitiveness in the market place.
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17.0 MINERAL RESOURCE AND MINERAL RESERVE ESTI MATES
17.1 NIOBIUM
17.1.1  Definition and applications

Niobium is a chemical element that has the symbol Nb and atomic numberrdde, Aoft,

gray, ductile transition metal, niobium occurs in the minerals pyrochlore and columbite. It
was first discovered in the latter mineral and so was initially named columbium; that mineral
has since been renamed niobite. Niobium is similar t@liamtand is difficult to distinguish
from it.

Brazil is the leading producer of niobium and ferroniobium, a niobium iron alloy. Niobium is
used as an alloying agent, predominantly in the steel production industry. Niobium
containing superalloys are usedthe construction of jet and rocket engines because of their
temperature stability properties. Superconducting alloys with titanium and tin are widely
used in MRI scanners. Other applications include welding, nuclear industries, electronics,
optics, numimatics andewelry.

17.1.2  History

Element 41 was discovered in England in 1801 by Charles Hatchett, who called it
columbium. The present name of the metal is due to Heinrich Rose, a German chemist who,
when separating it from tantalum, identified it as a nlament and named it after Niobe, the
daughter of the mythological King Tantalus.

The earliest information about the use of niobium dates to 1925 when it was used to replace
tungsten in tool steel production. At the beginning of the 1930s, niobium bebarut®d in
the prevention of inter granular corrosion in stainless steels.

Until the almost simultaneous discovery of pyrochlore deposits in Canada (Oka) and Brazil
(Araxd) at the beginning of the 1950s, the use of niobium was limited by restrictey §uppl
was a sukproduct of tantalum) and high cost. With the primary production of niobium, it
became plentiful and an important element in the development of today's engineering
materials.

With the start of the space race in the 1950s, the interesplum significantly increased

due to its characteristics as the lightest refractory metal. Niobium alloys suchTas N

Zr, Nb-Ta-Zr were created for use in the aerospace and nuclear industries, and for purposes
involving superconductivity. Magnetic senance imaging devices for medical diagnosis
utilize super conducting magnets made with NbTi alloy.
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Aeronautic super alloys also use niobium. IN718 is the most important of these and was
introduced in 1966. Since then, IN718 has been perfected andrentbpirused in most
modern aircraft and stationary turbines.

The important development of micro alloyed steel occurred in the 1950s. Studies undertaken
in England at Sheffield University and British Steel and in the United States turned the
concept of mim alloyed steel into an industrial reality. Great Lakes Steel entered the market
in 1958 with a series of steels containing nearly 400 grams of niobium per ton and exhibiting
characteristics (strength and toughness) that until then were only possibl@weithmore
expensive steel alloys.

The discovery that a tiny amount of niobium added to plain carbon steel significantly
improved its properties led to the widespread use of the micro alloy concept with major
economic benefits for structural engineeritrgnsportation, oil and gas exploration and car
making.

Micro alloyed steel production currently accounts for 75% of niobium consumption. They
are sophisticated products developed from physical metallurgical principles that reflect the
collaborative potetmal of research and development undertaken in industry and in university
laboratories.

Scientific understanding has been essential to element 41. Advances have extended niobium's
applications in steels, super alloys, intermetallic materials and Nbsal&sy well as in
composites, coatings, nanomaterials, optoelectronic devices and catalysts.

17.1.3 Market

The Niobec mineis currently the only ferroniobium producer in North America. Thiae

competes on a worldwide basis against two other producerspbaethich arelocated in

Brazil. Companhia Brasilera de MetalurgidVd ner a - ©o ( apdvatel Bbinpanyi s

andt he worl ddés | argest pr odu cnearketshéreiftherrangeni o b i
of 82%. Mineragdo Cataldo, a member of the Arghoerican plc group, holds a market
share similar to the Coapproaimagetys8% owNorldwite i s e s

supply.

Niobium demand has increased significantly over the past four years due to a general
increase in the production of higher quality steels and pipeline steels, and by an increase in
steel production in China. Its price has increased significantly since the latter part of 2006.
The Companyo6s caenajp endrkets mayebe ienpastby itanffs and duties
imposed bylocal governmentsNevertheless, steady market and limited supply growth has
enabled the Company é&xpand production and increase sales.
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From the commencement of commercial production until the end of 1994, prodinotion
theNiobec minewas sold in the form of concentrates to firms in Europe, Id@jpan and the
United States for conversion into ferroniobium and distribution in ttesipective markets.
Commercial production of ferroniobium at the mine site commemeedecember 1994
following the construction of a plant to convert niobium pentoxabmcentrates into
ferroniobium grading 66% niobium using an aluminothermic process.

Ferroniobiumcurrentlyproduced at th&liobec mineis mainly distributedto North America

Europe and Asia directly or throughdastributor or agentA significant part of the annual
production from théNiobec mineis sold under the terndf commercial contracts with third

party purchasers. However, these purchasers areonot to purchasand take delivery of

al | of Ni obecds pr o dthesetcontracisFurthedreone theteliseno t e r ms
assurance that these contracts will be renawpeoh their expiry or that the Company will be

able to enter into agreements with otparchasers ithe event that the existing contracts are

not renewed.

17.2 UNDERGROUND DEVELOPM ENT, STOPING AND MINING METHODS

The Niobec mine has been in production since 1976 and so development and stoping is
extensive (Fig. 16). The shaft (four compartments) is 2,286 deep and is used for
production (ore hoisting) and services (materials and manpower). In addition to the shaft, the
mine is serviced by a ramp that is planned to reach a depth of 2,350 feet (currently being
excavated).

Production levels are localizedn the 600, 1000 and 1450 levels and there are also
developments on the 300, 700 and 1150 levels. Developments on production levels are
mainly used for ore haulage by trucks to the ore pass for hoisting. Development utilizes
hydraulic mining jumbos and gund support is performed to secure the openings. The
broken rock is loaded by scoop trams and hauled by trucks to the waste or ore pass.

Horizontal pillars are left between the production levels. A pillar of 85 feet is left between

the first and seconihining blocks while a 135 feet pillar is left between the second and third
blocks (Fig. 17).
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Figure 16 Isometric view of the Niobecaamps (green, level developmentied) and mined stopeqblue)
F .
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Figure 17
Stope and mine design on an Easl/est section
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17.2.1  Current Mining Method

Open stoping has been the only mining method used since minragst&topes are planned

and designed based on geabad information obtained from diamond drilling. The average
size of the stopes is about 200 ft in length, 80 ft in width and 300 ft in height, corresponding
to the vertical distance between development and production levels. An 80 ft pillar is then
left between the stopes. Secondary extraction of the pillars can be carried out after the
complete extraction of the primary stopes. Occasional mining of the horizontal pillar between
two mining blocks is also possible.

Access to a stope is achieved on two Ileven the upper level, secondary parallel drifts

(186 x 12.506) spaced by a temporary pillar
stope (Fig. 18). On the lower level (production level), draw points are opened at 60° from the
transversedrit They are joined by a drift (1006 x
Figure 18
Example of an upper level (level 1150)
3
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Figure 19
Example of a lower (production) level (1450)

Threehundred foot long vertical production holes (6.5 inches diameter) are drilled from the
upper secondary drifts on a 136 x 166 grid |
bottom to top) complete the stope preparation. Production of the st@mhieved with

several vertical rings blasted at the same time. Figure 20 shows an example of two mined
stopes in block 3.

The main advantage of bulk open stope mining is that it is one of the cheapest underground
mining method. At Niobec, this method Isabeensuccessfubecause of the size of the
mineralized zones combined with excellent ground conditions.

The disadvantage of the method is the fact tialNiobec minealized zones are wider than

the stope widths. The stope size, even quite bigifolerground mining, is limited by rock
mechanics. The impact is that a part of the economic mineralization must be left in place
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