
 

 

 

 
ASX Release 

20 September 2010 
 
 

INITIAL NORNICO SCOPING STUDY INDICATES ROBUST 
 

NORTH QLD Ni-Co & SCANDIUM (Sc) PROJECT 
 
Metallica Minerals Limited (MLM) is pleased to announce positive results from its initial 

scoping study on the proposed Stage 1 mining and processing of the Company’s wholly-

owned NORNICO nickel-cobalt & scandium project northwest of Townsville in North 

Queensland.  

 

AS a result of potential improvements identified by the initial scoping study in the proposed 

processing flow sheet, Metallica has moved immediately to generate an enhanced version of 

the study by year’s end to take into account the additional potential now to process high 

grade (>200g/t Sc) scandium ores discovered by Metallica earlier this year at the Lucknow 

deposit at the southern end of NORNICO. Scandium is a valuable rare earth element used in 

aluminium alloys, fuel cells and lighting. 

 

The two scoping studies will position Metallica towards a decision to commence a full 

feasibility study early next year with a view to achieving first Ni-Co-Sc production from the 

Greenvale and nearby Lucknow deposits, starting 2013. 

 

 HIGHLIGHTS: 

 Positive results on the technical and economic viability of the NORNICO Stage 1 

Base Case Scoping Study which incorporated a modest size (180,000 tpa) heated 

agitated Atmospheric Acid Leaching (AAL) plant to be located on the Greenvale 

Nickel Mine Site for processing high grade Ni-Co ores. Mining will be a simple free 

dig shallow open pit to a maximum depth of 50m at Greenvale, supplemented with Ni-

Co-Sc ores from nearby Lucknow. In later years, NORNICO’s Kokomo deposit is only 

55km to the north and will provide more options. 

 Suitable for simultaneous tri-metal mining and processing of Ni, Co and Sc bearing 

laterite ores.  

 Delivers significant revenue and margin performance. 

 The current combined high grade resource at Greenvale, Kokomo (Mona deposit) 
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and Lucknow is approximately 2.28Mt @ 1.22% Ni, & 0.18% Co (1.58% NiEq1) and 

53g/t Sc. This excludes the Lucknow high grade Sc resource of 4.1 Mt at 205 g/t Sc  

(See Resource Tables below).  

 Metallica is currently targeting (Exploration Target)* a mineable resource base of       

> 2.5Mt @ >1.5% NiEq and >50g/t Sc, and from this, 1.8 Mt at 1.8% NiEq, 50 g/t Sc 

of processed ore at a rate of 180,000 tpa for 10 years starting in 2013, has been 

assumed for the financial model. 

 Producing around 2,700 tpa Ni in nickel sulphate (12,100tpa), 160 tpa Co in cobalt 

sulphide and 11,600 kg per annum of Sc oxide (99.9% purity). 

 Using base case assumptions, the scoping study estimated total Stage 1 capital cost 

of A$132 million (including EPCM 10% and 15% contingency) and the average total 

operating cost was $250/t ore. The study used long-term metal price assumptions of 

US$9/lb Ni, US$18/lb Co and US$1,750/kg Sc oxide and A$ exchange rate of 

US$0.85. 

 Based on the above assumptions, the financial model calculated a project NPV of 

A$75M and project IRR of 23%, using a 10% discount rate & project life of 10 years. 

 Total operating costs estimated to be in the order of US$6.20/lb Ni or US$5.10/lb Ni 

with Co credits or <US$3/lb Ni after Co & Sc credits, assuming conservative 

scandium oxide prices and offtake. 

 Due to potential improvements identified on the proposed processing flow sheet, the 

scoping study will be revised (Mark II) to incorporate a more efficient iron removal 

step (with a potential reduction in reagent consumption) which will also potentially 

allow the increased ability to process higher iron bearing ores, particularly the high 

grade (>200g/t Sc) scandium ores discovered at Lucknow earlier this year. 

 The revised Scoping Study (Mark II) will also allow for further resource drilling to 

further enhance and define the Greenvale Ni-Co resource base in preparation for 

mining studies before the expected commencement of a full feasibility study in early 

2011. 

 

 

( * ) Under the Australasian Code for Reporting of Exploration Results, Mineral Resources 

and Ore Reserves (Paragraph 18) the Company is required to make the following statement 

with regard to Exploration Targets – the potential quantity and quality is conceptual in nature, 

and that there has been insufficient exploration to define a Mineral Resource or Reserve at 

the targeted size and that it is uncertain if further exploration will result in the determination of 

additional Mineral Resources or  a Reserve. 

 

                                           
1
 NiEq calculated using 1 Ni+2Co based on metal prices of US$9/lb for Ni and US$18/lb for Co, does not include 

Scandium credits 
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Scoping Study Financial Model Key Parameters (Base Case) - Stage 1 
 

Average Plant Feed Grade* Assumption (Dry Basis) Ni Eq 1.8% (Ni+2Co), 50g/t Sc 

Processing Rate 180,000 tonnes per annum 

Metal Recoveries (based on testwork) Ni 90%, Co 90%, Sc 85% 

Duration of Processing First 10 Years* 

Forecast Average Annual Metal Production 2,700 t Ni, 160 t Co and 7,500 kg Sc 

Total Cap Ex (incl infrastructure, EPCM, Contingency) A$132 milion 

Metal Price Assumption
1
 $9/Lb Ni, $18/Lb Co, US$1,750/Kg Sc oxide 

Net Cash Flow $45 million per annum 

Forecast Operating Costs $250/t ore 

Project Capital Payback Period    4 years 

1
 Study used an exchange rate of US$0.85 * Assumes no high grade Lucknow Scandium Ore, the potential 

inclusion of low iron or high iron scandium ore could extend the project life for many years. 

 

Comment - Metallica Managing Director, Andrew Gillies: 

 

“....The tri-metal (Ni-Co-Sc) processing opportunity that NORNICO presents is unique 

in Australia’s minerals sector, and is further enhanced by Metallica’s access to high 

grade Ni-Co-Sc ores, an excellent processing site and infrastructural setting. We are 

well advanced in developing an innovative and highly efficient flow sheet for 

simultaneous metal recovery of Ni-Co and Sc, thereby effectively reducing unit 

operating and capital costs. Metallica also has the potential for boosting revenues by 

incorporating very high Sc ore in to the feed, as we expect the global scandium 

market to grow substantially”. 

 

“Our discovery earlier this year at NORNICO of the Lucknow Scandium deposit, 

containing an Indicated and Inferred resource of 4.1 Mt at 205 g/t Sc (80% MLM/20% 

SRL) close to Greenvale, significantly underpinned NORNICO’s development options. 

The Lucknow mineralisation has emerged as larger and higher grade than our existing 

Kokomo scandium resource to its north, and it is not unreasonable to expect that the 

NORNICO Stage 1 plant could ultimately,  within the decade, convert from a Ni-Co-Sc 
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ore facility to a predominantly Sc ore operation and a major long term world supplier 

of scandium oxide”. 

 

“We envisage that NORNICO Stage 2 will be a much larger Ni-Co +/- Sc operation, 

hosting its own acid and power plant. It would be established at the northern end of 

the NORNICO project, at the Bell Creek Ni-Co project near Mt Garnet, with 

supplementary ore feed trucked from the Minnamoolka and Kokomo deposits”. 

 

“Metallica’s mining and processing intent is to start modestly, then scale-up later with 

a much larger Stage 2 operation while increasing Stage 1 scandium production. The 

latter is subject to the expected growth in the scandium market and NORNICO’s 

performance in delivering secure, long-term scandium supply.” 

 

“Our NORNICO processing operations will be technologically advanced and non 

conventional and cannot be compared to most previous nickel laterite projects. Large 

scale, huge capital cost nickel laterite operations in remote or difficult locations are 

not the way to go – the Metallica pathway is focused on margins and maximising 

returns from the flexibility of three simultaneous revenue streams from nickel, cobalt 

and scandium depending on variations of the metal prices and markets at a given 

time. We plan to be a significant supplier of nickel and cobalt, and expect to emerge 

as the major world supplier of scandium.” 
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SUMMARY 

Metallica Minerals’ personnel, together with specialist external consultants, undertook the 

initial scoping study based on the heated and agitated atmospheric acid leach (AAL) 

processing option, focusing predominately on the operating and capital costs.  The capital 

cost estimate is based on an accuracy of -15% +30%.  The operating cost estimate is based 

on an accuracy of -10% +30%.   

NORNICO Stage 1 Base Case study incorporates a modest size (180,000 tpa) heated 

agitated Atmospheric Acid Leaching (AAL) plant located on the Greenvale Mine Site and 

processing high grade Ni-Co ores from simple shallow free dig open pit mining at Greenvale, 

supplemented with Ni-Co-Sc ores from nearby Lucknow and in later years Kokomo (55km 

distance). The operation would use an estimated 100,000 tpa sulphuric acid (single biggest 

operating cost) purchased and trucked from Townsville.  

 

Metallica is developing a laterite ore processing flow sheet that efficiently recovers Ni, 

Co and Sc into high value end products. While the processing flow sheet is proprietary, it 

includes standard and individually accepted processes and components including wet 

screening and beneficiation, heated agitated AAL tank leaching using sulphuric acid, 

selective precipitation, iron reduction and solvent extraction (SX) steps to produce the three 

separate high purity metal products. Nickel production is expected to be in the order of 

2,700tpa within approximately 12,100 tpa of high purity nickel sulphate, an end product used 

in industry and which is expected to achieve at least 100% contained LME nickel price paid. 

 

The respective metal recoveries are expected to be approximately 90% Ni, 90% Co and 85% 

Sc. There is scope to increase scandium recovery and this is expected to be 

confirmed in the current enhanced scoping study (Mark II). 

 

The base case assumed plant feed grade* (after wet screening) averages approximately 

1.8% NiEq (Ni+2Co) and 50g/t Sc. However, the actual nickel and cobalt grades could vary 

considerably, for example 1.5% Ni, 0.15% Co (1.8% NiEq) or 1.7% Ni, 0.05% Co (1.8% 

NiEq). The scandium grade could be substantially increased with the addition of high 

scandium (>100 g/t Sc) bearing Ni-Co ores from Lucknow and Kokomo. In the early years, 

the focus will be on maximising Ni-Co production, mostly from Greenvale (which is low in Sc) 

at least until the demand or market for scandium grows, at which point Metallica could easily 

scale up the Sc ore component. 

* Metallica is still completing resource drilling on Greenvale, and further resource evaluation work, and it should be noted that 

the resource base and assumed processed feed are not based on mineral reserves and do not have demonstrated economic 
viability. It is also uncertain if further exploration drilling will result in the determination of any or significant additional resources. 
The base case tonnes and grade for processing, the estimates of capital and operating costs are a component of a number of 
factors, including metal price assumptions and exchange rates, that are required to complete a preliminary assessment of the 
economic viability of the NORNICO project to help define and support a development path, and there is no guarantee that the 
company will proceed to achieve production from NORNICO’s resources. 
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Image Greenvale Lucknow and Greenvale Town  

 

Photo Greenvale Town 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resources 

 

The current combined high grade resource at 

Greenvale, Kokomo (Mona deposit) and 

Lucknow is approximately 2.28Mt @ 1.22% Ni, 

& 0.18% Co (1.58% NiEq) and 53g/t Sc (see 

table below). Metallica is targeting (Exploration 

Target)* a mineable resource base of > 2.5Mt 

@ > 1.5% NiEq2 and >50g/t Sc, and from this, 

1.8 Mt at 1.8% NiEq, 50 g/t Sc of processed ore 

has been assumed for the financial model. 

In addition, excellent potential exists to source 

very high grade (>200 g/t Sc) scandium rich ore 

from the Lucknow deposit which currently has an Indicated and Inferred Resource of  4.1Mt 

@ 205 g/t Sc (120g/t COG), this includes 0.98 Mt at 204 g/t Sc at lower iron content (18% 

Fe) - see Table Below. No further Reverse Circulation (RC) drilling is required on the 

Lucknow SC resource as sufficient resource for potential processing plant has been defined. 

                                           
2
 NiEq calculated using 1 Ni+2Co based on metal prices of US$9/lb for Ni and US$18/lb for Co, does not 

include Scandium credits 

Greenvale Township 
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Proposed NORNICO Stage 1 (180ktpa) High Grade Ni - Co Resource Base  

Project/Resource   Mt Ni 

(%) 

Co 

(%) 

NiEq 

(%) 

Sc 

g/t 

Fe 

(%) 

Greenvale Ni-Co 
(1)  

Indicated & Inferred  

1.43 1.39 0.11 1.61 34 22.0 

Lucknow Ni-Co-Sc 
(2)  

Indicated Resource  

0.35 0.75 0.33 1.40 107 25.7 

Kokomo Mona Ni-Co-Sc 
(2)  

Indicated & Inferred  

0.50 1.06 0.27 1.59 68 19.7 

Ni-Co Resource Total  2.28 1.22 0.18 1.58 53 22.1 

Greenvale       Kokomo – Mona 
Indicated Resource – 1.1Mt @ 1.42% Ni, 0.11% Co  Indicated Resource – 475Kt @ 1.056% Ni, 0.27% Co 
Inferred Resource –   0.3Mt @ 1.23% Ni, 0.15% Co  Inferred Resource –     27Kt @ 0.91% Ni, 0.2% Co 

 

(1) 1.4% Ni Eq Cut-Off Grade (COG)    (2) 1.1% Ni Eq COG 

 

Potential Additional High Grade Sc Resource Base  

Project  Mt Sc  

g/t 

Ni 

 (%) 

Co  

(%) 

NiEq 

 (%) 

Fe  

(%) 

Lucknow Scandium  4.1 205 0.22 0.05 0.32 35 

Inc: (Low Fe)  0.98 204 0.35 0.13 0.61 18 

Sc Resource Total  4.1 205 0.22 0.05 0.32 35 

(120g/t Sc COG) 
Indicated Resource 2.3Mt @ 210 g/t Sc 
Inferred Resource   1.8Mt @ 190 g/t Sc  

 

( * ) Under the Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves (Paragraph 18) 

the Company is required to make the following statement with regard to Exploration Targets – the potential quantity and quality 
is conceptual in nature, and that there has been insufficient exploration to define a Mineral Resource or Reserve at the targeted 
size and that it is uncertain if further exploration will result in the determination of additional Mineral Resources or a Reserve. 

For further information on the Greenvale, Lucknow & Kokomo Resources see Metallica’s 
ASX Releases dated 8 September 2010, 20 August 2010, 27 January and 10 May 2010.  
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About Scandium (Sc) 

Scandium (element 21- next to zirconium, yttrium and titanium) is a Rare Earth Element (REE) which 

has the potential to significantly enhance and possibly revolutionise the “Green Economy”.  It is 

currently used in fuel cells, high strength low weight aluminium alloys (AlSc), high intensity lamps and 

structural ceramics (PSZ). The lack of readily available and reliable long term scandium supply in the 

market has limited its commercial applications to date.  

Scandium is generally marketed as scandium oxide (e.g. 99.9% purity) which sells for more than 

US$1,400 per kilogram (kg).   

Scandium bearing aluminium alloys (ScAl) are increasingly being used in a number of industries 

including aerospace, automotive, sporting equipment and mobile consumer electronics. When 0.3% 

by weight scandium is alloyed with aluminium, it produces one of the lightest, strongest alloys in the 

world - one with significantly improved durability, plasticity, weldability and corrosion resistance.  

Scandium stabilised zirconia (ScSZ) is a critical component of high efficiency Solid Oxide Fuel Cells 

(SOFCs). Partially stabilized ScSZ has the potential to replace high strength alloys in mechanical and 

aerospace applications. 

Scandium has similar properties to other important and commonly used elements, such as titanium, 

zircon and the rare earth, yttrium. All three are currently used in a broad range of commercial 

applications and Scandium has similar characteristics that – in combination, make it an extremely 

desirable element. However, with limited reliable supplies available, it has been difficult to establish a 

strong market base beyond its current uses – hence an opportunity for Metallica. 

 For more detailed information on Scandium -  see ASX Release dated 10 May 2010. 

 

Additional Work Required 

Due to the potential for improvements identified during the initial scoping study (Mark I) on 

the proposed processing flow sheet, the study will now be enhanced (Mark II) to incorporate 

a more efficient iron removal step (with a potential reduction in reagent consumption) which 

will also allow the increased ability to process higher iron bearing ores, particularly the high 

grade (>200g/t Sc) scandium ores discovered at Lucknow earlier this year.  

The revised Scoping Study (Mark II) will also allow for further resource drilling to enhance 

and define the Greenvale Ni-Co resource base in preparation for mining studies before the 

expected commencement of a full feasibility study in early 2011. 

Additional RC drilling to further define high grade Ni–Co mineralisation in areas which have 

not been included in the current resource model is planned for Greenvale. Drilling of 3 PQ 

core holes at Greenvale and 3 PQ holes at Lucknow are also planned to provide material for 

further Metallurgical test work and provide detailed Bulk Density (BD) data. The BD data is 
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expected to lead to some of the resources at Greenvale and Lucknow being re-classified in 

to the Measured Resource category. 

Shallow Aircore / RAB drilling on a close spaced grid (10m by 10m) is planned to test for high 

grade near surface Ni-Co mineralisation not currently considered in the previous drilling 

programme and therefore the current resource. Drilling is scheduled for late September. 

Initial results from beneficiation test work have indicated that there is potential to increase the 

Ni and Co head grade by 20%, with 70% of the ore retained (rejecting 30% of the feed) on a 

high proportion of ore types. Additional beneficiation test work is being prepared. 

Further metallurgical testwork will also be undertaken on material from Greenvale and 

Lucknow to investigate the processing of ore zones with higher than expected iron levels 

(>25% Fe) before committing to a full feasibility study. Both high cobalt and scandium ores 

are commonly associated with higher iron. The added benefit of being able to treat higher 

level iron ores, either Ni-Co (with some Sc) and Sc ore (generally high iron bearing) laterite 

ore feed through the proposed NORNICO Stage 1 plant is to take advantage of any 

significant rises in either the cobalt or scandium price (when the scandium market develops) 

which could significantly increase the contained metal value revenue and operating margins.  

 

Ni-Co & Sc Laterite Mining  

The average strip ratio at Greenvale has been assumed to be 4 to 1 (waste plus low grade 

plus medium grade: high grade ore). All the laterite ore is “free dig” and within 50m from 

surface.  

Mining at Greenvale will mainly be from the Powerline and The Edge zones, plus a number 

of “satellite” pits. Blending of ores will be important to maintain high Ni-Co plant feed grades 

(>1.6% Ni Eq). 

Smaller quantities (likely < 50,000 tpa) of high grade cobalt and/or scandium bearing nickel 

ore from either Lucknow (8 km) or in later years, Kokomo (55 km), will be blended to 

increase the cobalt and/or scandium grades. Management has allowed for a base case plant 

feed total of 1.8 Mt at 1.8% Ni Eq, 50g/t Sc for a 180,000 tpa plant for the first 10 years. 

There is obvious scope to significantly expand this by treating high grade scandium ores and 

expanding the existing resource base at Greenvale. 

 

The Heated Agitated AAL Process  

The proposed NORNICO Stage 1 processing plant consists of a number of key sections: 

 Ore Preparation (crushing, scrubbing/screening and beneficiation sections) 

 Leach (AAL section) 
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 Iron Removal 

 Scandium Recovery  

 Refinery:  Solvent Extraction (SX) / Crystallisation 

 Process Services (including acid storage, limestone and lime) 

 Water and Utilities 

 

A blend of laterite ore from various open pit mine ore sources at Greenvale and Lucknow will 

be crushed to produce suitable ore blend for ore preparation. During ore preparation, a 

fraction of the ore is rejected as a low grade coarse or oversize reject material via a screen.  

The screen undersize high grade fraction will be pumped to the process plant leach feed 

thickener.   

 

The proposed leaching process involves a heated agitated Atmospheric Acid Leach (AAL) 

circuit, leaching the ore slurry at approximately 90°C. This leach process is conducted in two 

stages, with the resulting pregnant leach solution (PLS) being sent to the scandium circuit, 

where scandium is recovered. The leach residue is filtered and washed to recover the 

soluble nickel, cobalt and scandium.   

 

The raffinate from the scandium circuit is then neutralised with limestone to precipitate iron 

and aluminium, and lower the free acid concentration, in a 2 stage process. The slurry from 

first stage iron removal is filtered and washed to recover the soluble nickel and cobalt.  The 

pregnant liquor from the second stage iron removal process reports to the refinery section.  

The residue from the second stage iron removal process is re-leached to recover co-

precipitated nickel and cobalt. 

 

The leach residue is repulped with excess solvent extraction (SX) raffinate solution and 

pumped to the final neutralisation circuit. The iron removal residue is also repulped with 

excess SX raffinate solution and pumped to the final neutralisation circuit. The two residue 

streams are neutralised with limestone and lime before being pumped to the residue storage 

facility (RSF).   

 

The recovered pregnant liquor is treated by a solvent extraction (SX) and crystallisation 

circuit to produce a high purity nickel sulphate product. At this stage, the lower capital costs 

and relatively modest quantity of nickel (<3,000 tpa) to be produced makes the nickel 

sulphate crystallisation circuit preferable to the more complicated and capital cost intensive 

electrowinning circuit to produce LME grade nickel metal. Nickel sulphate is expected to be 

priced at 100% LME nickel contained. 
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The nickel sulphate produced will be dried and bagged for sale. A high purity cobalt sulphide 

is generated as a by-product. A high purity scandium oxide product is also produced as a by-

product.   

 

Remaining 2010 work program 

 

A list of activities planned for the next four months to progress the NORNICO Stage 1 

project, is detailed below:- 

 

 Additional 3,000m of RC drilling and 2,000m of shallow Aircore drilling which is 

designed to increase the resource base, convert the Indicated and Inferred resources 

to Measured and Indicated status and to identify shallow high grade resources (in the 

top 10m of the laterite profile) which can be processed in the early years of the 

planned NORNICO Stage 1 Ni-Co-Sc processing plant. 

 Drilling 6 PQ diamond drill holes at Greenvale and Lucknow for metallurgical, 

geological and bulk density purposes. 

 Additional metallurgical testwork to investigate the possibility of treating high grade 

scandium ore (>200 g/t Sc which is mostly significantly higher in iron) in the proposed 

NORNICO Stage 1 plant. 

 Beneficiation testwork on PQ core to further investigate and confirm the expected up-

grade of the nickel and cobalt content of the Greenvale ores by simple screening. 

 Incorporate the above additional information into the revised Scoping Study (Mark II) 

and updated financial model expected to be completed in December 2010. 

 

Andrew Gillies  

Managing Director  

Metallica Minerals Limited  

(07) 3249 3000 

Kevin Skinner  

Partner  

Field Public Relations  

(08) 8234 9555 / 0414 822 631 

Technical information and exploration results contained in this report has been compiled by Metallica Minerals Ltd 
full time employees - Andrew Gillies in the position of Managing Director and Metallica Minerals Ltd Exploration 
Manager, Mr Pat Smith MSc. B.Sc (Hons). Mr Gillies and Mr Smith are members of the Australasian Institute of 
Mining and Metallurgy and have relevant experience to the mineralisation being reported on to qualify as 
Competent Persons as defined by the Australasian Code for Reporting of Minerals Resources and Reserves. Mr 
Gillies and Mr Smith consent to the inclusion in this report of the matters based on the information in the form and 
context in which it appears. 

 

This Mineral Resource estimate is based upon and accurately reflects data compiled, validated or supervised by 
Mr John Horton, Principal Geologist, who is a Member of the Australasian Institute of Mining and Metallurgy and a 
full time employee of Golder Associates Pty Ltd.  Mr Horton has sufficient experience that is relevant to the style 
of mineralisation and the type of deposit under consideration and to the activity which he has undertaken to 
qualify as a Competent Person as defined in the 2004 edition of the ‘Australasian Code for the Reporting of 
Exploration Results, Mineral Resources and Ore Reserves’.  Mr. Horton consents to the inclusion of this 
information in the form and context in which it appears in this letter. 


