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Conceptual Mine Study for the
Nordli (Hurdal) Molybdenum Deposit, Norway

1 INTRODUCTION

SRK Consulting (UK) Lid ("SRK™) is curremly producing an Independent Minerg!
Resource Estimate for the Nordli deposit. near Huordal, Norway for Crew Gold Lid
(“Crew™}. The terms of reference (ToR) for the work on the [ndependent Mineral Resource
Estimate were discussed and agreed by Steffen Schmidt off SRK and Jeite Blomsterberg of
Crew and included a scparate desktop evaluation of principal economic lactors for the
exploitation of the deposit in order 1o to assure that the deposit has “reasonable prospects for

eventueal economic extraction”.

in erder o substantiate the classifieation as being “potentially economic” required lor
reporting any mineralisation as a Mineral Resonree, SRK undertook high-level conceptual
mine and process planning. which has been used to develop the related capital and operating
costs.

A sublevel caving mining methed has been selected for this analysis and assumes a hulk
mining rate of 3 million tonncs per annum (Mipa). Access to the deposit and proposed
mining levels is via decline from the surface. A conventional porphyry trentment cireuit has
been assumed for the purpose of this study. This report covers the [lirst 10 years of operation
it is practical to assume that the mining costs will inerease in the future and also as a resolt
of the mine progressing deeper underground.

This study is purely n desktop estimation exercise with no site investigation or research into
real costs of mining, geological, geotechnical, metallurgicnl, smelting, environmental and
social aspects and should only be used in this context. Further investigation and research in
these areas will provide a greater level of accuracy of the estimates provided in this report,
The scoping level of this report provides a #£30-30% level of accuracy.
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2 MINING
2.1 Selection of Mining Method
2.1.1  Selection parameter and constraints

The mining method selection requires an in depth analysis of the orebedy using the
following information:

. geplogical cross sections and a lengitudinal section:

. level maps:

. block mode] (grade model): and

. geomechanical characteristics of the host and surrounding rock.

It is also important to find comparable deposits that are being or have been mined
successfully, The following is a list of typical considerations used 10 determine the
appropriate mining methed for a deposit:

. maximise safety (integrity of the mine workings as a whole or in part):

. minimise cost (bulk mining methods have lower operating costs than selective
extraction):

. minimise the schedule required to achieve full production (eptimise stoping
sequence):

. optimise recovery (80% or greater of geological reserves):

. minimise dilution (20% or less dilution)

. minimise stope cycle time (drill. charge, blast. load. backfill. set):

. maximise mechanisation and automation:

. minimise preproduction development:

. minimise stope development;

. maximise gravily assistance: and

. maximise natural support (partial vs complete extraction).

The mining method must also allow flexibility and adaptability based on:

. size, shape and distribution of target mining areas;

. distribution and variability of ore grades:

. sustaining the mining rate for the mine life:

. access requirements: and

. opening stability, ground support requirements: hydrogeology (ground water and

surface runoff), and surface subsidence.

File Ref: U3234_Hurdal_Conceptual Study_Final_Oct 2007 .doc Qctober 2007
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Open stoping is considered unsuitable as the molybdenvm deposit may require substantial
pillars due o low expected compressive rock strengths. Considering o mine production rate
of 3 Mipa, the possible backfill costs would also be substantial. The main opposition te
black caving is the initial upfront capital development casts and the unknown suitability of
the orehady 1o this type of caving.

2.1.2 Stoping method — Sublevel cave

After review of the aveilable information, although limited, SRK has chosen 0 use a
sublevel caving method for the purpose of this conceptual mining cost estimation project.

Sublevel caving (SLC) adapts to this large molybdenum deposit with steep dip and
continuity 1o depth, The sublevel footwall drift is required to be stable and must alse allow
for loading of trueks. This mining method requires the hangingwall to fracture and collapse,
following the cave, and subsisience of the ground surface above the orebady has to he

tolerated,

Caving requires a rock mass where hoth orebody and host rack fracture under cantrolled
conditions, As the mining removes rock without hackiilling, the hanging wall continues
caving inmto the voids. Continued mining results in suhsidence of the surfage, where
sinkhales may appear. Given the elose proximity of the Nord!i deposit to the surface this
will most certainty he the ense. Continuous eaving is important. to avond creation of cavities

inside the 1ock mass, where o sudden collapse could induce an fnrush,

SLC extracts the are throvgh sublevels which are developed iy the orchody it reguolar
vertical spacing. Each sublevel features o systematic layout with parallel drifts, along or
across the orcbody. The sublevel drifts start from the footwall drive and continue across 1o
the hangingwall,

Pre-production development to prepare SLC stopes is extensive, and mainly involves
driving multiple headings to prepare the sublevels. A ramp connection is required to connect
the sublevels and 1o link the main transport route for materials handling which is via decline
linked to the surface,

Longhole rigs drill the ore seetion above the drift in a fan patern well ahead ol production,
Blasting on each sublevel starts at the hangingwall with a slot rise into the upper level cave
and mining retreats towards the footwall. Adiacent crosscuts are mined wt o similar pace
with wpper levels mined ahead of lower sublevels w preserve the ecave and avoid
undermining.

Each langhele fun is blasted separately and the ore fills the drawpoint. The drawpoint is
mucked out umil the waste dilution reaches the set limit. Waste dilution in §LC varies
between 15 and 405 and ore losses may be 15 to 253%. depending on local conditions,
Dilution is less significant for orebodics surrounded by subeconomic ore or mineralised
wasle,

File Ref: U3234 Hurdal Concepiual Study Final_Qct 2007 .doc QOctober 2007
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Figure 2.1 is a representation of a SLC aperation, The Nordli project may anticipate mining
a partion of the orchody using surface mining methods, but, for the purpose of this exercise,
only mining from a underground perspective is examined. Figure 2-1 shows an orepass and
rail havlage, however, for this project SRK would recommend 1o use a trackless deeline
access from the surface.

Horizontal sections were taken from the resource model which showed the cantinuity of the
orebody 1o depth. It also shows an srea between -100 and -204 m where the ofebody almost
separates into two mining targets, This may constrain the mine scheduling for sublevels in
this area. The final mine design will have to 1ake this into account so that the eaving ront is
continuous and allows enough flexibility to achieve the required mining production
schedule. A program such as Mine 2-41) can assist in the visual design and scheduling of
difficult areas such as this,

Footwall deify

Figure 2-1 Example of SLC (Sublevel Caving) layout
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2.1.3  Geotechnical aspects of the mining method
The geotechnical input to this project will be signilicant and essential, For the purposes of
this cost estimation exercise, SRK has wsed a simple rock bolling regime in all mine
development. However, if the ground conditions are poor then additional suppaort (mesh,
shatcreting, cablebolting cte) will be required which could ingrease mining costs
substantially.
Ground water conditions will alse have a significam impaet on mining. It is assumed that
there will be substamial water inflow from seasonal snow mehing il sub-level caving is used
but there may also he large water inflows from alternative underground sourges, The inflow
of water into stoping and development areas may have an adverse effeet on the existing
ground conditions. which might require costly dewatering o mitigate,

2.2 Development
Development is expected to progress using a typieal mechanised approach, The initial
decline access would consist of & single heading decline using a 1win boom jumbo with the
appropriate sized truck and loader mrangement adjusted as required.
The conceptual design allows for two exhaust rises 1o be developed and a fresh air intake
rise which also serves as an emergency escapeway. The exbast rises are loeated in a cuddy
off the footwail drive at the extremities of” the orebody strike, The fresh air intuke ruise
would be located central to the decline nccess which also acts as a fresh air intnke. The
raises are expeeted 0 be developed as required in line with level development. One
approach to developing the rises is to use o Down the Hole Hawmmer (DTH) rig for drilling
followed by a staged retreat rise bhlusting procedure, Break through rises 10 the ¢ave o
initiate stoping on cach level ean be earried out using conventional airleg rising or an uphole
rise using the longhole rig.

23 Equipment Selection
The initial decline development for the Project will require a twin houn jumbo, loader and
ancillary equipment. Due to the close proximity of the orehody 10 the surface, it is expected
that ore development will commence in the first year of the Project.
The production rate selected for the Project requires a fleet of 30 tonne trucks 1o transport
the ore and waste 1o the surface.
Additional drainage pumps may be required if adverse water conditions exist in the mining
arei.
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2.4

2.5

Table 2.1 Equipment requirements and estimated cost in USD

Equipinent Reguirements Quantity } Unit Cost f Total Cest
usp |  Usp
_Primaﬂ;_Stnpaq .
Langhala Crlis E { SS0000) 2200000
Scecp T:am 8 Sm') N | #13pO0| 2552000
| |
Davelopnment |
Twin boom Jumbo drills 5 | Ea2e0d| 4155800
Raise Drils PR L =
Scaop Tram @ 5m')_ 3| 713p00] 2139000
Rear-Dump Truck (50:] 3 | 541 000! 1623000
|
Production = =}
Rear-Oump Truck {200 4 5410001 2184000
[ 531 31,560
1 & 722 000
Sheicreters 2 il 100 00
'4ain Fans 2 | & 3+3.500
Compressors i 153,100
2nia Loaders 2 132,000
Sevice Trucks 8 00a| 720 £07
Diamand Drlls T | 60| 37 6r)
| |
Total | | 18,048,330

Production Scheduling

The sclection of an appropriate production rate is usually a function of the estimated Ore
Reserve and the requirements to achieve a reasonable return on capital invested to bring a
mining project into production.

For the purposes of this exercise. a production rate of 3 Mtpa has been used to determine
mining costs. This is considered by SRK to be a reasonable production rate for the bulk
mining of molybdenum ore using a single decline access and truck fleet. In order to increase
this praduction rate, due consideration is required to determine allernalive materials handing
processes or additional eapital infrastructure for the mine development.

Mining Costs

SHERPA cost estimation software for underground mines has been used to assist with
estimating the mining costs for the Nordli molybdenum project. All due care has been taken
to model the project based om the limited information and time available to SRK.

Where necessary. based on prior experience. the results provided by the estimation software
have been adjusted to provide a more accurate or realistic estimate of mining costs.

The defauit engincering data used in the estimation software is mostly supplied by
equipment manufacturers. The Default costs are sourced from the “Mining Cost Service™,
published by Western Mineg Engineering Inc.
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251 Model inputs

The model inputs used for the mine cost modelling exereise are included in Appendix | & 2
of this report:

. Data Entry for Cost Model: and

* Equipment Parameters for Cost Model.

Estimates were made based on the Subleve] caving mining method selected and industry
standards for machinery and operating parameters. In the event where the eost infarmation
was notknow then the estimate provided by the tables in the software were used.

252 Mine Capital costs

The mining costs were reviewed over a 10 year period for the mine. The upiront eapital
expenditure in the first year is USD34.8M with an additional USD10.3M for working capital
in the second year. The unit prices tor all tems have not been adjusted for time related
inereases (or decreases), Additional capital and unit prices increases are expected as the
underground mine gets deeper. Table 2-2 is a summary of the project operating and capital
costs for the first 10 vears.

Table 2-2  Capital cost summary in USD

Capital Cost Hem I Yearl | Year2
Ush | UsD

Eguipmant purchase 18,049 330 |

Preproduction development | 3,222 097

Surface facilites SOR1L004

Warking capital 10,374,060
_l::lEi-r-lEr_in_g & -m.m.'igelﬁcnl LT ]

Contingency !_r:‘.-'p""ﬁﬁd |

Taotol Capital Costs I 4793988 10.370,660

Surface facilities

Table 2-3 shows an estimate of surface factlities that may be required for the Project which
are associated only with the mining activities.

Table 2-3  Surface facility requirements in USD

Surface Facilities Costs

Facility | _Foatprint | Unit Cost | Tetal Cost
| mw uso

M Ofice
:s Changehouze |

Mine Piant Buliding
Total
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Decline

A decline from the surface would he required to transport the ore and waste from the minc.
The dimensions used are suitable for underground trucks with a 50 t capacity. Although no
site investigation has been condueted by SRK, itis amicipated that a hoxeut will be required
and portal construction. For the purpose of this exereise, it was assumed that the first 30 m
of the decline will require sets and shoterete with 1he additional deeline developinent using
only rock bolt suppert. The total length of decline is 2.5320 m. which is scheduled over the
10 vear mining plan. The estimated costs are os shown in Table 2-4,

Table 2-4  Estimate of dectine construction costs in USD per metre and total

Decline Constiuetion Costs

1 Unit Rate
USD'm
.00 62

Labowr Tutal Cast
D

| 38%T|

¢ Tatal € osn | linit itate
us UKD 'm

r s

Shoscratang 14l
Tatal 193,616 7683
Suppties Tota Cost | Tiait Rate_

Dectine Canstruction Cost | 15,238,186 i
|

253 Mine Operating costs
The typical mine operating cost is USD16/t ore mined. Additional vertical development is
required in years 2 and 5 of the project for ventilation purposes which slightly increases the
mine operating costs. A summary of the mine operating costs over a [0 year period of the
mine life is shown in Table 2-5.
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Table 2-5  Mining cost per tonne ore in USD
_Operating Cost lHem | Yrl Y2 Vrd Yrd | ¥YrS | ¥r6 | Yr | YrR Yr? | Yrlo
= | USDit | USDAt | USDA | USDA | USD/A | USD/C | USDA | USDA | USDAC | LSDA
_Supplies | o 1.3 130 | 130 [ 128 ) v | 10 | 130 | a0 | o13g
Hously Labour 0 | 73 FET] 734 73 1 7 u 734 T34 T4 7134
Salanted | ahoor 0 ] 18 | 188 ICE 195 | 195 [ 188 | 108 193 | 198
Pyuipment Operation f 065 | 039 0139 i6a | US9 | 039 049 0139 159
Micellaneaus 0 (PN I S Y - P I U O T O
Contingency 0% 0 | 3729 | 369 360 178 69 | 269 160 | 169 | i6G
Tatal Mining Casts [} 16.16 | 1599 | 1399 | 634 | 1599 | 159y | 1599 | 1599 | 1599
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3.1

3.2

3.2.1

PLANT AND INFRASTRUCTURE

Introduction

Limited information is available on the Nordli material. although it is understood that the
deposit consists of a relatively low grade molvbdenum porphyry with minimal associated
capper. The levels of other possible impurity elements, which could ingur either penalties or
additional credits. and their deportment into the molybdenum concentrate are also unknown,
Tt is understood that limited analytical and mineralogical data is available and that no
metallurgical testwork results are available as a guide 1o the optimum treatment route and
anticipated performance. [n order 1o generate preliminary econontic data SRK has used on
generic industry practices and parameters,

The proposed treatment of the primary molybdenum sulphide (MoS:) material consists of
primary crushing, two stage milling and rougher tlotation followed by fine grinding of the
reugher concentrate and cleaner flotation to produce a final molybdenum (Mo) concentrate
containing an estimated 50 - 35% Mo around 90% MoS;). The concentrate would be
dewatered, dried and vansported for sale.

This proposed treatment represents a conventional melybdenum treatment ¢ircunt and is
stmilar to that typically used for the treatment of copper and copper/molyhdenum
porphyrics, although it enlv considers the production of a single concentrate, Capital costs
have been developed by SRK for a range of plant throughputs hased on industry aad in-
house data. However, the full scope of the new weatment project, and particularly the
supperting infrastructure requirements, is not fully known and assumptions have had 10 be
made in this regard, Operating costs have heen calenluted from first principles vsing
estimated figures for consumptions ol reagents. milling steel, electrie power, ete hased on
typical industry standards and typical unit costs to “western™ standards,

A molybdenum recovery of 80 — 83% into coneentrate has been estimated based on typical
head grades of 0.13% MoS, for incorporation in the economie assessnent,

Basis of Design

Assumed ore characteristics, head grade and metal analyses

The resource grade of the Nordli material is understood to be in the range of 0.1 w 0,3%
MoS;. Typical treatment plant feed is anticipated to average 0.15% MoS;. No infarmation
has heen provided on mineralogy or the association or deportrert of the molyhdenum. The
Nordli material is understood to be a malyhdenum porphyry hosted in granite and is
therefore assumed to be relatively hard.
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322

3.28

3.24

3.3

3.3.1

It has been assumed that the sulphide mincrals can be liberated from gangue minerals at a
relatively coarse grind and that further grinding will be required on the rougher flotation
concentrate 1o liberate the molybdenum from the other base metal sulphides to generate a
high grade concentrate by multiple stages of cleaning.

Levels of impurity clements such as arsenic. mercury, etc or possible metals for which
additienal credits could be accrued are also unknown and these have therefore heen ignored.

Process design parameters and TEM technical inputs

Preliminary Resource Data 140 Mt at 0.15% MoeS: using a cut off grade of 0.1 MoS.%

Plant Design Parameters

Throughput range Mipa 2-15
Muolybdenum recoveryinto concentrate % 85

Final molyhdenum concentrate grade Mo 50-55

Inputs incorporated in the calculation of operating cosis

Average costs of labour and consumables are based on typical European / North American
numbers and an average electrical power cost of LISD0.03/kWh has been assumed. based on
erid power. Further details of assumed unit consumable costs are included in Table 3-3.

Design basis for costing

Capital costs have been based on data from other copper. copper/molybdenum and
molybdenum porphyry studies undertaken recently. mainly for projects in North and South
America and from plant operating data. These have been factored for the different proposed
throughputs and adjusted where necessary to cater for different requirements related (o the
anticipated scope but have not been increased over typical international costs for prevailing
conditions anticipated in Norway.

Proposed Treatment Circuit and Anticipated Plant Performance

Process and plant description
A conventional porphyry treatment circuit has been assumed for the purpose of this study.

Ore from the proposed sub-level cave mining operation will be transported to surface by
truck and crushed o nominally < 130-230 mm in a primary gyratory crusher. Crushed ore
will be stockpile prior to the milling plant and reclaimed by feeders under the stockpile to
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fecd the ore to the primary grinding circuit. A erinding circuit comprising a single semi-
autogenous grinding (SAG) mill snd ball mill will reduce the ore o a nominal grind size of
80% passing around 150pm. The SAG mill circuit will incorporate a pebble crushing gireuit
to handle critical size materizl in the mill.

The milled product from the primary grinding circuit will be fed to a hank of rougher
flotation tank cells, Talings from rougher flotation will be pumped 10 the main tailings
storage facility. The rougher concentrate will be reground to 80% passing 20 = 30 pm and
fed to a hank of cleuner / cleaner scavenger tank flotation cells. The cleaner seavenger
tailings will be pumped separately (o the tailings area for disposal. The cleaner concentrate
will be upgraded by a further five cleaning stages. with tailings recyeled. The cleaning
cirenit will incarporate conventional mechanically agitated flotation eells with a vertical
column cell used for the final stage of cleaning. The final concentrate from the cleaner
flatation eircuit will he thickened. filiered. dried. and loaded inta bulk storage sacks for
transportation oft-site,

3.4 Forecast Recoveries and Concentrate Grades
The amicipated recovery of molybdenum sulphide inte concentrate is estimated 10 he around
85%, although no testwork is available to support this. Typieal coneentrates grades could he
expected 1o he in the 30 - 55% Mo range. Both the recovery and concentrute grade are
dependant upon on the grain size of the molybdenum mizerals and their association and
deportment when milled to liherate the molybdenum from the gangue snd other sulphide
minerals,
It should be highlighted that any oxidised molybdenum minerals cannot be suceessfully
treated through the propesed treatmens facility and recovered ta coneentrate.
3.5 Scope of Plant and Services
The scope of the plant is a complete processing operation as deseribed ahove. All necessary
on site support services are incorporated including:
. cleetrieal power receipt and reticulation: and
. support buildings including offices, labaratory. plant workshops, reagent storage and
make up, warchouses, cte.
The following are excluded rom the seope of the plant:
. tailings storage ~ initial and engoing capital costs:
. ofl-site costs for the transport of concentrate; and
. general and administration operating costs.
The scope of the project includes site preparation, all conerete work, pracessing and material
handling equipment, steelwork, clectries and instrumentation. The costs are for a complete
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installed operation including design, erection, project management, indirect construction
costs, temporary construction facilities, first {ill of rcagents and consumables, etc.

The plant with the exception of the stockpile would be fully enclosed in a commeon milling
concentrator building. The primary crusher would be located in a separate structure.

3.6 Anticipated infrastructure requirements
It is understood that the Nordli site is close to existing amenities and facilities. [t has been
assumed that clectrical power can be supplied from a suitable location within around 20 km
of the mine site and that industrial and potable quality water can be sourced within a similar
distance.
Access 1o the site is assumed 10 be good with no significant access roads required. cxcept a
short road directly 1o the mine site from existing paved roads. It is also assumed that local
support facilities arc available locally including accommodation. medical etc and that
significant site camp facilitics are not required. Construction support services including
construction personnel. cranes ete, are assumed to be available close to the mine site.

3.7 Plant and Infrastructure Capital and Operating Costs

3.7.1  Overview and forecast accuracy
The capital and operating costs for processing facilities presented ure based on generic
industry data. Based on the assumptions incorporated, the costs are estimated to be to an
accuracy of £25 - 304%.

3.7.2 Capital cost
The estimated capital costs for the project based on the scope and parameter detailed are
presented in Table 3-1.

Table 3-1 Estimated Project Cost for Treatment Plant and Infrastructure.

Plant Throughput Mtpa 2 3 3 10 15
Total Costs Plant and Infrastructure | USDM | 110 [ 145 | 190 | 280 | 350
Sustaining capital USDM ] 1.2 | 1.7 | 22 3

3.7.3 Operating costs
Cost of reagents and consumables are presented in Table 3-2, Estimated plant operating
costs have been calculated and arc presented in Table 3-3.
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Table 3-2 Indicative reagent and consumab'e cost build-up in USD
REAGENTS, CONSUMABLES, AND SUPPLIES

_ Congumyion . Unit Cost Annuat Cast
Reagets, Consumaldes, and Supplies Nate Units Usoh) {USDA Ore)

Primary and Pebhie Criusher Liners 12 gl 4,000 005
SAG U Baly B840 gl 800 ase
SaG M Liners 0 gt 200 G1d
Bl v Bais 1000 gt 957 055
Bal Al Lirery L] l].'i pdlans] 013
Ragrrd Bal WAl Bals x gt o0 G
Roorind Bal Ml Lrery 3 an 2005 Bm
Dzl 04 40 g1 &0 em
fred @0 o 50 o132
Dsdargert (OF.6) - ot 400 010
Frother (LT 5 g4 3000 (1704
Lims #0 g 169 oo
Flecculars 10 41 3450 Din
Tieyar Fusl O o0 (4] E50 204
Chhae o120
Frocess Corgurhilies ao
Total Annual Cost 2.5%

Cost por Tonne Ore Processed {USDY 2.55

Table 3-3 Plant operating cost summary in USD

COMCERTRATOR OPURA TING COS T
o=
el - sy I & I . ] rae | v

3.8 Project Schedule and Anticipated Metallurgical Treatment Plan

Construction of the mill cirenit and concentrator would typically take around 24 — 30
months from project go ahead to the start of commissioning depending on the capacity of
the eirenitand the equipment selected and availability of long lead time items. This does not
allow for construction constraints resulting from adverse climatic conditions, which are not
anticipated. It is assumed that the necessary supporting infrastructure conld be provided in
the same time frame.

Rump up te full design throughput and performance could be expected 1o take a further six
manths from commissioning.
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3.9 Conclusions, Opportunities and Risks

3.9.1  Conclusions
[Due to the lack on any information on mineralogy or metallurgical testworks, the costs
generated are based purely on conceptual processing and design parameters, In addition site
conditions and requirements for the necessary supporting infrastructure have been assumed
with ne firm information provided related to scope and guantities, The costs presented can
therefore only be considered 1o be preliminary and indicative.

3.9.2 Opportunities
The tlowsheet presented represents a conventional molyhdenum treatment chrenit and is
similar to that used for the treatment of copper and copper/molybdenum porphyries. The
flowsheet and design incorporate current proven practices.  Significant developments are
being endertaken in the treatment of copper parphyries in an attempl Lo reduce capital and
aperating costs particularly the incorporation of high pressure grinding rolls, However. the
development of such eircuit is still at a preliminary stage and reliable cost data is not yet
available, Tt is possible that when the Nordli deposit is developed, advantages from (hese
advances can be incorporated,

39.3 Risks
The costing exercise assumes the tlowsheet developed will be effective in processing the
Nordli material although this is still to be confirmed from further investigations and
testwork.
The scope of the preject and particularly the supporting infrastrueture has been assumed as
no better information has been presented.

3.9.4 Recommendations
Ii" the preliminary cconomic evaluation proves attractive, it is proposed that representative
samples are obtained and that preliminary metallurgical testwork is undertaken, Based on
the finding and further investigation into the projee! requirements, a scoping level study
could be undertaken to further definc the projeet economics,
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4 FINANCIAL APPRAISAL

Following the conceptua! approach to mining and processing of the Nordli molybdenum
deposit. a basic financial analysis has been undertaken of the first 10 years developing the
project.

This takes into account the cstimaled mining and processing costs and uses typieal Key
Performance  Indicators (KPT) which are experienced at other similar worldwide
malybdenum operations.

A number of factors have been assumed such as the molybdenum price, roasting charges,
losses ete for this conceptual study and results should be used as indicators as o the viability
of the project. The base easc presented herewith assumes an anpual production of SMtL of
run-of-mine ore. Mining costs would be USI) 16 per tonne and milling costs USD 5.6 per
tonne. At a base price of USD 24 per I of Mo, the economic cut-off grade (operation costs
only) would be about 0.19% MoS2.

Table 4-1 shows a typical annual breakdown of the revenue and a number of the ussociated
cost that could applv to the Nord!1 Molyhdenum Project,

Table 4-1  Annual revenue / cost breakdown for Nordli (Hurdal)
molybdenum project

Annual RevenueiCost Breakdown for Hurdal Molybdenum

Mined Ore 1 £ N Copvesions Tahle
WaS; Grade 15 IhMtonne 2204 52
Mineng Dilutan 1 Atomie mass Mo FHo
Contained 25, 1 a7a0 Alemic mags S 2o
Iill Recovery . Unjt Costs
Recovered Yo S t 575 Payvabile [USDAY)
Hangfing loss (1) J1E% 8 Foasting Chatge (USDAN)
Saleable MoS; 1 578 Miring Cost (LIS0M)
Process Cos! (USDA)
Wia praduced 1 3431
Ma shipped ik 7 569,508
Lass on Roasting (Ib) 1 75 695
Het Ma Sold 7493813
Payahle Mo USOM 1e0
Roasting Chasge USDM "
Minng Cost VSO &0
Procass Coat uso 28

Using the estimated annual revenue and costs, the information was modelled over the first
10 years of the project using assumed inflation and tax rates. The madel as shown in Table
4-2 takes into account the expeeted timing of construgtion and buildup to capacity of mining
and processing activities as outlined in the conceptual siudy.

A number of expected costs have not been applied to the model such as the expected
Shipping/Transport costs for wet concentrate, interest, loans, tax  deductions,
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permitlicensing and for carrying out the required studies 1o optimise the projects. These
costs are highly variable depending upon the business plan of the client and the contracts

negotiated.

Tabie 4-2

lasu:-n.c; modal (or Hutdai Malybdenu

Basic DCF model for the Nordli {Hurdal) molybdenum project

Units Year 1 Year? Yeard Yeard VewrS VYeard Yew7T Year® Yew® Yearid |
Payable Mo Revanue usoM B39 1788 1789 1789 ITRY 173.9 1789 17839
Int:aton Fazsr 205 100 162 104 188 108 1,18 1.13 115 17 129
Mg Cosy uson 418 B39 BB s LR a8 w®r 858
Process Cost usmy 143 285 a% 07 a g 28 2
GARA Cost Jsot e 132 124 168 T8 AL 1.3 it5 "7 120
Reasting Charges Jsp 3] 1nz 13 12 1z 1.2 112 2
Taotal Oparating Costs Usou 10.0 102 721 1363 12848 1413 143.8 146 6 148.3 1520
1limeng Capeal Cosls LSO 8
1ine Worang Capoal usny 194
Pian: Infrastucture SO 250 475 478
Plant Sugraming Capital HSnk 18 18 18 1.8 1.8 20 20 29
Tadings Dam Canstruciion gD 0.3 a3 cy a3 03 a3 o3 c3 03
Tetal Capital Costs usoM 950 82.5 599 2 P A 21 z2 22 22 23
net revEnud 1252 -4 22 a5 a0 34 398 an 283 255
Ao i3 2 " 0w 9 @ ]
SO 5 €3 47 3 7 % 24 b 4 0 18
s 1.60 B85 .88 ATH i [ ] LE 058 054 B30
usoum -105 -85 -36 F= ] o 17 15 i3 11 []
MNPV USCM -1g
Dioes 23y « Land Frasght farnt), Decracsaton inteses: Loars, Tax Seduchors. ParmitiingLicersing coess And ragubed Faasidiny stucias
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5 CONCLUSION

The current exercise indicates that economics of the project as it stands now are marginal.
However, given the preliminary stage of the investigation and the expected accuracy ol £30
to 50%. there is room for improvement, and SRK considers that the economic eriterion for
reporting of Inferred Minera! Resources, namely thal the resource has “reasonable prospect
of economic extraction™ is fullilled. There are major upfront costs associated with
developing this project and investigation into possible contractual arrangements 1o reduce

them could considerably improve the projeet potential,

The opcrating costs for processing will reduce as the mill throughput is increased.
Preliminary results show that the economic model breaks even when the mining and
processing raze is doubled 10 10 Mtpa. The economies of scale for the molyhdenum mroject

can also be considered an integral part of improving the project potential.

SRK has tuken due care in preparation of the mining and processing costs estimates as
provided in this report using the information and time available. The results and analysis
provided can be used as a starting point in deciding where to progress to the next level of

work in the disciplines covering all aspects of the molvhdenum project.

SRK has been pleased o participate in the development of the Nord'i molyhdenum project

and welcomes the opportunity to be of future assistance.

For and on hehalf of SRK Consulting (UK} Ltd

| e gt s s ' _Q%‘ Qo .'

Chris Bray (BEng) Paul Riley
Senior Mining Engineer Process Engineer ( Associate)

Aps

Martin Pittuck
Principal Resource Geologist

L
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Appendix 1

DATA ENTRY FOR COST MODEL
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Project Title

Project Name Harildal Maolytedenim

Deseription Conceptasl stody fos anderground mining of molsbdernum depoil

Campany Name

Analysis SRE ()

Date wiosrzo07r
Operating Data

PROJECT Tats! Mineable Besource L8 000 000 t
Hours ped shift 12
Shifts pet Da; 2
Dajs pae Year 355
Dails Production Rate 13,700 3
Haulto Surface Mead Dump Tiwek
From Beginning of Year F
Tc End of Year L]

PRIMARY STOPING |Method Subbeeri Longhols
Muek Calleclion Seoop T
Haul'to Transfer Point Geoonp TIAm ==
Production 1an A

SECOND. STOPING |Method nia
Muyck Callection nla
Haul ta Transfer Point nla
Production nia %@
Deposit Specifications
Geometry Bz sive
Aversge Din a0 deg.
Ayerage Lenath imag. horizon] 40} m
Average Width [min. horizon) 205 m
Averaze Height \vertical] 36 m
Vettical distange to Swiace 1] m
Hotizantal Distance to Surface ] m
Ore and Waste

ORE Density 28 tim'
Swell 54 %
Fock Qualies Designation 40 “
Comgressive Strength Hirit, S0 kPa
Run of Mine [ om

WASTE - F¥ Density 27 imt
Swell pE] b
Rock Qualtg Designation ] £
Comgeessive Strength . Ton kPa
Contact G ad ational

VASTE - HV Denzity 2.7 tim’
Swedf 54 @
Flock Quality Desianation 30 P
Cumpressive Strenzth 100, 700 kFa
Caontact Cid sl atiunal
Stope Dimensions

PRIMARY Stope Lensath [mag horizani o m
Stope Width [min horizon| 25 m
Stope Height [vertical] % m
Face Width =0 m
F ace Hsight 25 m
Advance per Round 3 m
Pillst Lersth mas honzon)| ] m
Pillar Width {min. horizon] o m
Pillar He'ght fvertical) ] m

SECONDARY Stope Length [max horizon) & m
Stoge Width fmin. horizon| nif & m
Stoze Height |vertical] nd & m
Face Width [ m
Face Height nla m
Advance ger Round nla m
Piflar Lenath [max. hatizan] nia m
Piltar Width [min hotizon| ala m
Pilkar Hedght (vertical | nila m
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Adits ! Inclines ! Declines
Losation Footwall
Face Width 5% m
Face Height L m
Length 363 m
Giadient 7 P
Yeat Begun I
Tear Comyigte i
Sequence Efficiensy &5 ¥
Rockbolts HTO m
Timber o m
L againg [] m
Shaterate 50 m
Cancrete 0 m
Stee! Liner Plate e m
Pottal Elevation 25N m
Shafts
Plan Section als
Location fif s
Hoist [ E)
Humber of Comgartments il
Face Ares nla m2
Darith nla m
Year Becun nla
Year Complete uls
Sequence Efficiency nla 2
Fack Bolts nly m
Timber nia m
Lagging nia m
Sreel Linet Plate nia m
Concrete nfa m

S Collas Elevation ind m

Diifts and Crosscuts

IDRIFTS Face Width 5 m
Face Heizht L) m
Auetage Gradient 2 %
Prior 1o Produetion [¥E] m
Daly Advance & midag
In Ore ol “
Susnont floek Bolhs
Ins Footwall 1% “

J Fioel Boitg
In Hanging Wall [ %
-t [1F]

X-CUTS Face Width 4.5 m
Face Height L] m
Gradient z %
Priof 10 Produchon [ m
Dally Advance T méday
Location - Pomary Staging Foatwall
Loeation - Secondary Stasing T
Sappoit Foel Hoirs
Draw Points and Access Raise

DRAY POINTS Average Face Area nda mt
Ditaw Points (Primarg} nia Dt stone
Dtaw Points [Secondarg) nls $er SLOne
Awerage Length nla m
WmOre nta "
In Footwall nia P
In Hanging Wad nl/3 o
Priatta Produetion rda m
During Praduetion nla m

ACCESS RAISES |Averace Face Area [E ] mt
Escavation Method Sl
m;lmal Pdonppe Flirpng ]
Compartments [Primary) ] Dt taige
Compatments (Secondary] a DAl raise
In Qre oL “

In Footwall fi A
I Hangin 3 Wall a “
Prigr t9 Production un m
During Pradustion n.r médag
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Ore Passes and Yentilation Raises
ORE PASSES Fage Atea ] m?
Excavation Method nds
Location nia
Lining nla
Chute i
Diuring Produstion nla méday
Prior to Production nda m
=== From Year nia
To Year | {a
YENTILATION RAISES |Fage Area 5 | m?
Excavation Method |
Locstion |
Linirg |
| Duting Production . | miday
Prior to Production [ 1 m
(From Year | 1 |
ToYear | i |
[ Supply Prices .
PRODUCTION Explosives 12 USDikg
Cans [ USDicas
Boosters 1 USDibaoster
Fuse 0.5 UsSOim
DEYELOPMENT Explogives E. USDka
Caps 2 USDWean
Boosters 15 USD¥booster
Fuse | 1] USCim
GENERAL Steel Besm | 0.73 UsSDikg
Timbet J00 & USDim3
Lagaing fia 14 UsDim3
Cement g USitonne
Shoterete 38 USCHm3
| Ventilation Tubing EL) USDHm
| Steel Liner Plate = USDieg |
|Diesel Fus! 1 LSD/litre
|Efectricity 0.1 | USD/kWh
| |
|Hourly Wages |
EMFPLOYEE Buwrden F agtor | 45 ] “®
Gierator Efficiency | 3 | P
Shift Differential - Second Shift | f [ USDint |
Shift Differential - Third Shift | ot USOthe
YAGES Stoge Mines {1 USDfhbe
Davelopment Miner &h USDi
Mobile Eguizment Operator | £ USDihr
Haist Ooperator 45 USDithr
Motarman [E USOth
Rock Supzort Miner 55 UE0¢hr
Ezgloration Orill il USDfr
Crusher Ogetator (1] UE0ihr
Backill Plant Operator in USDihe
Electrician 50 USDike
Mechanic 58 USEY by
Maintenance Worker (1] USDihs
Helger USD/he
Mine Laboyrer 40 USDhe
Surface Worker a0 USDihe
Annual Salaries
SALARIES Mine Manager USDigt
[l Supertintendent UsD/ur
Foreman | USDigr
Engineer USOtur
Geologist USDtyr
Shift Boss USDiur
Technician USDur
Ascountant USDHr
Purchasing =500 USDwr
Petsonned 20,008 USDiyr
Secretary 00,000 UsDiy: |
Clerk 15,000 USDéyr
STAFF Burden Factor if %
]
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Underground Dpenings

Tyge

Pump Houze #1

Location

Faotwall

Dpening Width

]

Ogpenina Height

™

Opening Lenath

]

Face Width

Face Heaht

ol =

3t33|3|3

‘fear Begun

Yeat Comglete

+]

Rock Balts

[40))

Timber

Lagging

Shoterete

100

Cement

Underground Openings

Ture

Locatian

Op2ning Width

Opening Height

Opening Length

Fage Width

Face Height

Year Beaun

Year Complelg

Rock Bolts

Timber

Lagzing

Shoterete

i

Cement

Undergqround Openings

Tuze

aikshop

Logation

i e adl

Crening Width

Cipening Hei ght

Cpening Length

Fage Width

Face Heizht

EJERERELE]

‘Yeai Begun

Yeas Complete

Rock Balts

Timber

Lazaing

Shotetete

Ton

Cement

B B B R
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Appendix 2

EQUIPMENT PARAMETERS FOR COST MODEL

File Ref: U3234_Hurdal_Conceptual Study_Final_Oct 2007 .doc Cetober 2007
BRAY



SRK Consulting

Caonceptual Line Siucy, Nordl (Hurdal} Molybdenum

Page 27

Drilling and Blasting

PRIMARY

Dl

Longhole Diiils

Bit Diameter

0.9

cm

Ezplosives Loader

Aado Lo sdet

SECONDARY

Dill

s

Bit Diameter

nda

cm

Explosives Loadet

nla

QRIFTS

Dhill

Two Boom Jumbos

Bit Diametet

4.8

£m

Explosives Loader

Anla Loader

COMNYENTIONAL RAISE S

Dhifl

rel &

Bit Diametet

¥

¢m

Exslosives Loader

e

SLOT RAISES

Dl

OTH Hamimet s

Bit Diameter

TLES

£m

Explosives Loader

Anla | o wdes

Mucking

PRMARY STOFING

Machine

Sewnp Trwm

Capacity

0.5

Bucket Fill Factor

e

S R S N

Timeta Fill

[

Initial Hayl Distante

SECONDARY STOFING

Machine

Capacity

Bucket Fill Factor

Time toFill

Initial Haul Distance

DEVELOPMENT

Machine

Scong Tram

Capacity

o

Buckaet Fill Factor

Tirme to Fill

Initial Hayl Distance

Stope Haul

FRIMARY STOPING

Machine Size

Haul Seqment 1- Distance

Hayl Seqment 1- Gradmnt

Haul

ezment 2 - Distance

Hauyl

sagment 2- Gradient |

Haul Sezment 3 - Distance |

Haul Sezment 3 - Gradient

Haul Sexment 4 - Distance

Haul Sezment 4 - Gradient

SECONDARY STORING

Machine Size

Haul Sezment 1. Distance

Haul Segment |- Gradient

Hayl Segment 2 - Distance

Haul Sezment 2 - Gradient

Haul Segment 3 - Distance

Haul Segment 3 - Gradient

Haul Segment 4 - Distance

Haul Sezment 4 - Gradient

N EINEVNET Y EY ERNET I ETEE] B E1ER

Development Haul

EQUIFMENT

Musket

Geang 11 em

Size

G5

m!

Hauler

Rorai -Dieeg T oesd

Size

nn

t

Av. Distance (m)

EXCAVATION

Crilts

815

Av. Giadient ()

A-Cuts

Graw Points

Acgess Raises

Cre Passes

Yentilation Raises

Sdits

Undetaround Cloeninas
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Haul to Surface
Machine Size E11]
Percentaze of Total Production 18
Fram Year ‘
To Year 1]
Haul Seament 1- Oistanse 7570 m
Hayl Segment i - Gradient 12 P
Haul Segment 2 - Distance o0 m
Haul Seament 2 - Gradient | bd
Haul Segment 3 - Distance nis m
Haul Seament 3 - Gradient el 5 %
Haul Seament 4 - Distance & m
Haul Seament 4 - Gradient nla “
Haul Seament 5 - Distance nla m
Haul Seament 5 - Gradient nd & o
Crushers and Conuegyors

SYSTEM Percent of Total Praductian il #
From Year nia
To Year nils

CRUSHERS Tyme nia
Preduct Size nia em
Machine Size nla
Utilisation nla #
Bond Work index nls kWhitonne
Motor Hotseaower il hg
Crushe: Cazacity nla tihr

CONVEYORS Lenath nia m
Gradient nia ¥ .
Belt Speed nila mémin
Ltilis ation nia ke
Selt Widith nla ¢m
Skips and Hoists

SYSTEM Percent of Total Production vl %
From Year fl3
Ta'Year fida

PRODUCTIONHOIST Avetage Distance wla m
Hoist Speed il mis
Liisation ula o
Ciyzle Time nla ge¢
Skin Cagacity nla t
Rope Dismeter wia cm
Drum Diarmeter nla cm

SERVICE HOIST Masimum Distange nia m
Liitisation nls o
Capacity nia kg
Hotseaower nia hg
Raise Borers and Electric Cable

ACCESS RAISES Bore Diameter uia i
Avetage Length nla m
Utlisation nia Ed

ORE PASSES Bore Distmeter nia m
Average Lenath mla m
Utilisation nla %

YENTILATION RAISES Baote Diameter mia m
Auerage Lenath ela m
Ltilis ation olw Fa

ELECTRIC CABLE Shafts nla UsSDim
Adits 11,83 USDm
Diifts & y-cuts 1345 USDim
Raises 12,46 UsDim
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[Rockbolters and Scalers
PRIMARY STOPING {Driling Hool Boliers
i Scaling Manosd
SECONDARY STOFING | Drilling
Scaling
HORIZONTAL CPENINGS | Diilling Rool Boliers
Sealing Mannsl
YERTICAL OPENINGS Drilling
Scalfing
ROCK BOLT LENGTH Qre m
Fi m
Hiw 3 m
ROCKBOLT FRICE Ore ] USDiholt
Fw 1] USDfbol
Hi/ i UsDibalt
Backfill Mizers and Pumps
FILL SPECIFICATIONS Tyoe nt
Fequitemnents nla m'id
Stope Praparation nia worker hisiday
Shurry Density nfa % =alids
Cement Content ada ®
Pumged Fill Density nla kaim' |
! Settled Fill Density Fil s ka/m’
Flow Rate mmin
Averaqe Static Head nla m
Number of Pumas ] each
Number of Migers nda esch
PIPE SiZE Shatts [Tr cm
Adits nla em
Drifes & x-cuts ni s cm
Raises T cm
1
Primarg Yentilation Fans
INTAKE Adit Number 1 Adit Mumber 1
Shaft Number [ Shaft Number
Yentilation Raises i rsises
Average Intake Opening FF Bl
EXHAUST Adit Nymber Adit Number ]
| Shaft Number n Shait hember [
Ventilation Raises raises
Rverage Intake Opeping FF RO
SYSTEM Volume per Worker L4 cmm
F.OS 20 s
Number of Fans each
FanEfficiancy IS 2
Drainage and Fresh Water Pumps
FRESHWATER PUMPS | Total Flow Rate 1G0RG liltesimin
Average Static Head a4 m
Mymbe: of Pumzs ) | cach
PIPE SIZES Shafts | cm
Adits cm
Drfts & x-outs cm
Raises cn
DRAINAGE PUMPS . Total Flow Bate litre s
| Average Static Head 14 m
MNumber of Pumas : each
PIPE SIZES Shafts 254 cm
Sdits ] om
Dlrifts & g-cuts 1 ¢m
Faises cm
{Ancillary Equipment
COMPRESSED AIR Shafts FL om
Adits : ch
Lrifts & weouts g cm
Raises ] <m
PIPE PRICES Shafts 15 USOim
Adits 7 usDim
Orifts & w-cuts Z Usbim
Raises i UshDim
ANFO TRUCKS Placement Rate §51.6 kamin
SCISSORLIFTS Lift Height 3.1 m
SERVICE VEHICLES Rating 120 hg
SHOTCRETERS Placement Rate s mihr
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