


 
Disclaimer 

 
Material in this presentation contains certain forecasts and forward-looking 
information, including information about possible or assumed future 
performance, exploration results, resources or potential growth of Golden 
Cross Resources Ltd (GCR), industry growth or other trend projections. 

 
Such forecasts and information are not a guarantee of future performance 
and involve unknown risks and uncertainties, as well as other factors, many 
of which are beyond the control of Golden Cross Resources Ltd. Actual 
results and developments may differ materially from those expressed or 
implied by these forward-looking statements, depending  on a variety of 
factors. 
 
Nothing in this material should be construed as the solicitation of an offer to 
buy or sell GCR securities.      26th September  2012 
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Copper Hill porphyry 
copper-gold deposit is 

well located in the 
Central West of NSW. 

 
Only four hours drive 

from Sydney, the project 
is well served with high 
quality road-rail-power 

infrastructure. 
 
 

The people of the nearby 
town of Molong are 

generally supportive of 
mining at Copper Hill. 



Molong township 

Cadia 45 km to southeast 

Wattle Hill 

Copper Hill 

Buckley’s Hill 
Boundary 

Northparkes  80 km to northwest 

Copper Hill, aerial view looking south 



4 km 

Outcropping mineralisation, 
low strip ratio 

Plant & Mill Site 

Wattle Hill 

Copper Hill 

Buckley’s Hill 

Power: 132 Kv 
Sub-station 

Copper Hill Infrastructure 



CASE STUDY – Copper Hill 
6 years of effort 

• Realising the value of pre-feasibility studies and 
how to do them properly   Exploring risks vs. 
benefits of conducting scoping/feasibility studies – 
are you really saving time and cost?  

• Determining key information which should be 
highlighted in your feasibility study 

• Improving the accuracy of your pre-feasibility 
studies 

• Working out a balance between cost and 
information needed to make the right decisions 
with your project's direction 
 



May 2006 Resource Estimate 

Copper Hill is a low grade deposit with all that 
entails in trying to develop it 



July 2006 Copper Hill Scoping 
Study Commenced 

• SRK Consulting (SRK) commenced a Scoping Study for 
Copper Hill.   

• 5 million tonnes per annum production rate, initial head 
grades for Year 1 would be 0.60% copper and 0.62 g/t 
gold and, in Year 5, 0.45% copper and 0.44 g/t gold.  

• Year 1 production could be 25,500 tonnes of copper and 
80,000 ounces of gold (assuming 85% recoveries) with  

• Year 5 production of around 22,500 tonnes of copper and 
70,000 ounces of gold.   

• By Year 10, head grades would be 0.36% copper and 0.37 
g/t gold yielding 18,000 tonnes of copper and 58,000 
ounces of gold annually. 

 



Concentrate Plant Capacity Cost Estimate 
Cullen Mining Services August 2006 for SRK Study 







2007 Operating Cost Summary  



2007 Metal Price Assumptions & 
Recoveries 





2007 Economic results for each 
throughput rate 



SRK Scoping Study January 2007 
Conclusions from the Executive Summary 



 
COPPER HILL: New Pit Optimisations 

SETTING THE TRACK TO PRODUCTION 

 • INITIAL PROJECTIONS: 

• Discounted Cash Flow  of  $360M (10% discount  rate) after $420 million capex 

deducted  

•  8 million tonnes per annum to mill 

• 19.5 year mine life  

 

• PRODUCTION OF OVER 335,000 TONNES COPPER, 1.1 MILLION OUNCES GOLD  

• 3.3 MILLION TONNES SULPHUR FOR 9 MILLION TONNES SULPHURIC ACID 

• CAPITAL COST ESTIMATE $420 MILLION WITH POTENTIAL FOR REDUCTION 

 

• ENVIRONMENTAL BENEFITS WITH ALL ELEMENTS EXTRACTED, VALUE ADDED: 

COPPER METAL, GOLD BULLION, SULPHUR TO ACID AND IRON TO FEEDSTOCK. 
 



November 2009 
SETTING THE TRACK TO PRODUCTION 

  

• Mine-crush-grind-flotation at Copper Hill 
producing total sulphide concentrate for 
loading to existing on-site rail-head 

• Rail concentrate to purpose-built roaster–acid 
plant–SX-EW–CIL in South Australia  

 



November 2009 
Unbounded optimism 

• Development costs of about $310 million estimated -
open pit mine - conventional crush-grind-float 
technology - ore throughput of 8 million tonnes per 
annum.  

• Additional $110 million is estimated to build a sulphide 
roaster, sulphuric acid recovery plant with copper 
metal recovery using SX-EW and gold to bullion by CIL.  

• To recover annually, on average, about 17,000 tonnes 
of copper, about 55,000 ounces of gold and over 
450,000 tonnes of sulphuric acid for almost twenty 
years. 





November 2009 – Inputs & Limits 

• The pit optimisation modelling used previous mining studies, 
costs from similar operations and in-house data gathering.  

• Further inputs: Pit wall slope 45°, strip ratio range 0.5 to 
0.2:1, mining costs $1.17 to $1.77/tonne, processing cost to 
concentrate $7.40/tonne, concentrate rail freight $32/tonne 
(10% moisture content) with treatment and marketing costs 
estimated at $112/dry metric tonne concentrate.  

• The project required current metal prices to be sustained in 
the long term.  

• The capital cost estimates for process plant and infrastructure 
for an 8Mtpa operation had to be achieved or bettered 

• For the roaster, joint ventures with other sulphide suppliers 
were considered for sharing construction and operating costs.  

• Acid sales to Olympic were critical to the project’s success. 
 



November 2009, Resources & 
Conceptual Optimised Pit Parameters 

Fx 0.75 Fx 0.85 Fx 0.95 



2009 Copper Hill Project – Potential 
Production 

  
Conventional Concentrate Approach 

8 million tonnes per annum throughput 
over  a 12-year mine life 

to produce in total recoverable 

260,000 tonnes of copper and  
400,000 to 500,000 ounces of gold  

 
Assuming 85% Cu and 55% Au recovery 

 



 

But this approach did not maximise the value 
of the elements present at Copper Hill. 

 

Copper 
Gold 

Sulphur 
Iron 

 

 



2009 Process Concept 
How to maximise returns from Copper Hill 
 

• Conventional Circuit comprising crusher, stockpile, reclaim, SAG 
mill, ball mill, rougher, cleaner float with regrind and pyrite circuit,  

 
• Concentrate thickening, filtration, storage, loading, tailings 

thickening and dam and concentrate storage. 
 
• Rail to Port Pirie 
 
• Roaster, roast gas handling and acid plant,  
 
• Calcine quench and thickener, calcine acid leach for copper, 

thickening and filtration, lime neutralisation,  
 
• Gold CIL, and smelt to bullion,  
 
• Copper sulphate crystallisation or SX followed by electro-winning 

tank house with copper cathode handling.  
 
• Granulate and bag iron oxide calcine for sale 



Copper Hill Project – Additional Revenue 

  

Recover  
SO2 for sulphuric acid production  

&  
After Cu and Au leaching,  granulate the 

Fe2O3 calcine for sale. 
 

ADDED VALUE ~ NO WASTE! 
 
 



November 2009 



  Case 1 Case 2 Case 3 

US$/oz Au 600.00 800.00 1000.00 

US$/lb Cu 1.90 2.70 3.50 

DCF (10%) for 8Mtpa ore 
throughput. Capital of $420 million 
deducted 

A$115 
million 

A$360 
million 

A$542 
million 

Mill feed million tonnes @ 8Mtpa 
(diluted) x mine life (years) 

108 x 
14 156 x 20 

167 x 
20.9 

Capital cost estimate for 8Mtpa mill-
crush-float operation then roast, acid 
plant, leach, SX-EW & CIL for Cu, 
Au, acid and Fe 

A$420 
million 

AMDAD Optimised  
Pit  Parameters 



From pre-Feasibility to Definitive 
Feasibility to Bankable  

 

• Desk-top study, positive outcomes 
  
• Pre-Feasibility – set out the cost basis: 

capital and operating cost estimates +/- 
30% for Roaster-Acid Plant-SXEW-CIL 
complex at Port Pirie 
 

• If positive, proceed to Definitive Feasibility 
Establish defined costs +/- 10% 

 
• So what happened? 
  



May 2010 
Pre-feasibility planned 

  
• China National Automation Control System Corp (CACS) 

appointed with China Nerin Engineering (NERIN) to 
undertake a pre-feasibility study 

• CACS-NERIN  personnel reviewed Copper Hill data on-site 
and visited potential roaster, SX-EW and CIL sites in South 
Australia 

• CACS estimated a $5.8 million cost for a Bankable 
Feasibility Study (BFS) at a standard acceptable to Chinese 
banks if pre-feasibility was positive 

• CACS, with the capacity to take all the copper produced 
from Copper Hill, creates potential for off-take agreement 
 



October 2010 





Capex $310 
million Capex $305 million  

Capex $85 million 

   $32/tonne rail freight 
Molong –> Port Pirie 

8 Mtpa 

$700 million capex! 





June 2010 -  
 

• By January 2011 CACS was to complete the economic 

justification for proceeding to a full Bankable Feasibility Study.  

• CACS retained NERIN which produced the Technical & 

Economic Study of Copper Hill. 

•  Within one month after delivery of the economic justification 

GCR could have chosen to proceed, and instruct CACS to 

prepare the BFS.  

• That economic justification could not be found.  

 

 



November 2010 – NERIN Reports… 
NERIN’s  assessment indicated that the ‘standard’ 

route, of producing a copper-gold concentrate for 
sale to smelters, is the best way forward  

The roaster-acid plant-SXEW-CIL complex planned 
for Port Pirie was shelved.  

Benefits: 
• Construction time reduced  
• Capital cost - lower and more ‘bankable’  
• Equipment  -  deliverable within the project 

timelines  
• Cash flow - achieved sooner 
 



 
November 2010 Copper Hill 

Resource Increased 
  

• 535,000 tonnes of copper and 1.4 million 
ounces of gold 

 
contained within 
  
• 173 million tonnes at 0.31 percent copper 

and 0.26 grams per tonne gold 
 



 
Copper Hill. Oblique, bird’s-eye view looking 

northeast.  
 
 

 
Resource block colours are Blue >0.2% copper, Red >0.4% copper and Yellow >0.6% copper. The 
Copper Hill mineralised zone extends for over 2 kilometres north-south and 1 kilometre east-west.  



From pre-Feasibility to Definitive 
Feasibility to Bankable – again…   

 

 
• Re-think The Strategy. Revert to the standard 

approach to produce 25% copper + 20g/t gold 
concentrate on site for sale to smelter.  

• Evolving process – costs & prices are not constants 
• Metallurgy critical to maximise gold recovery 
• Exploration on-going but more of the same 
 
• Lower Capex – how? 
• Lower Opex – how? 
 

 Consider 2 million tonnes per annum mill & plant  
with expansion options built in 

 
 



 
 2Mtpa production of a Copper-Gold Sulphide Concentrate  

25% copper with 15 to 20g/t gold achievable 

 • Earlier Start-up 
• Lower capital costs 
• China-sourced equipment and technology 
• Faster track to Production and Cash Flow 
• Construction time will be greatly reduced.  
• The capital cost may be much lower and more 

‘bankable’, at least in China.  
• Standard equipment should be deliverable with 

lead-times within the desired mine plan timetable of 
production in 2015.  
 

Flotation Cell Components 

 



Assessment of capital cost items for 
the Copper Hill project. 

  

•  Cost savings realised by sourcing much of the crushing-grinding-
flotation-filter equipment from China may be 30% to 40% lower than 
from other countries. 
 

• GCR will proceed down the ‘standard’ route of producing a copper-gold 
concentrate for sale to smelters.  
 

• Metallurgical considerations are always important but for Copper Hill are 
now critical as GCR examines ways to extract the last additional gold 
held in the pyritic tails. Test-work completed at Metcon & ALS Burnie.  

 

Copper Hill sulphides floating at Metcon Laboratories 

 



A staged development approach had potential to fast-track Copper Hill 
towards production 

• Rationale and benefits 
– Higher head grades at initial 10Mt pit  
– Lower initial capital cost 
– Reduced water and power requirements 
– Less complex regulatory approval process 

 
• Capital cost estimate completed by  

Calder Maloney Project Services 
 

• Metallurgical tests continuing in Sydney (Metcon 
Laboratories) and ALS Burnie 

  

 



2012 -Copper Hill 
 

Total Geological Resource:  
215 million tonnes at 0.3% copper and 0.24 g/t gold 

 
Constrained  Resource: 

155 million tonnes at  
0.33% copper and 0.27 g/t gold 

containing 493,000 tonnes of copper and 1.33 
million ounces of gold 

 



Copper Hill 
 

2 million tonnes per annum mill throughput 
was under consideration 

 
• New plant capital costs ($92 million) 

• Total project notional cost ~$150 million 
• Faster time-line to production 

• Reduced water & power requirements 
• Less complex approval process 



Production Strategy Scenario 
 Stage 1 

 
 10 Mt ore at 0.49% copper and 0.55g/t gold 

 
 to produce  

 
36,500 tonnes copper and 79,100 ounces gold in concentrate.  

 
 

2 million tonnes per annum to mill, 
 manageable capex, early cash flow generated 

 
 but …… 

 
minimal annual metal production -  

 
say 7,500 tonnes copper and 20,000 ounces  of gold in 

concentrate. 
 
 

  

 



Copper Hill 10 million tonne  Stage 1 
‘Starter Pit’. View from the south-east 



Production Strategy Stages 2 & 3 
(Mill expansion capacity would be built into initial design) 

  

Stage 2 
9.7 Mt ore at 0.40% copper and 0.40 g/t gold  

to produce  
29,200 tonnes copper and 55,900 ounces gold in 

concentrate. 
  

Stage 3 
 10.6 Mt ore at 0.32% copper and 0.32g/t gold  

26,100 tonnes copper and 49,300 ounces gold in 
concentrate. 

 

 



Copper Hill 30 million tonne  pit 
3D Site Layout Plan – View from the south-east 



Production Strategy Stage 4 
 Perhaps by now expanded to 6 – 8 Mtpa capacity 

  
 

Stage 4 
 

72.8 Mt ore at 0.24% copper and 0.23g/t gold  
to produce  

132,400t tonnes copper and 245,300 ounces gold in 
concentrate.  

 
 

…contingent on sustained copper & gold prices above current spot… 

 



Copper 
Cut-off 
grade %

              
Million 
Tonnes                      

Cu % Au g/t
Cu metal 

'000 
tonnes

Au metal 
'000      
Oz

              
Million 
Tonnes                      

Cu % Au g/t
Cu metal 

'000 
tonnes

Au metal 
'000      
Oz

0.1 343 0.22 0.20 769.9 2207.1 253 0.17 0.12 433.4 972.8
0.2 153 0.32 0.27 493.2 1331.4 62 0.28 0.18 172.7 354.0
0.3 66 0.43 0.36 284.6 770.4 18 0.37 0.25 64.3 141.2
0.4 30 0.53 0.46 159.1 441.8 4 0.47 0.36 19.3 48.0
0.5 13 0.65 0.60 82.4 246.0 1 0.56 0.52 5.4 16.1

0.1 133 0.25 0.24 335.2 1008.5
0.2 70 0.35 0.32 244.1 714.0
0.3 35 0.45 0.42 159.1 476.7
0.4 17 0.56 0.55 96.0 303.5
0.5 9 0.68 0.70 58.8 194.8
0.6 5 0.77 0.79 38.6 127.7

0.1 130 0.21 0.18 272.6 763.8
0.2 51 0.31 0.25 158.4 406.8
0.3 20 0.41 0.32 83.2 205.6
0.4 9 0.50 0.36 43.5 101.6
0.5 3 0.61 0.43 19.0 43.2
0.6 1 0.71 0.54 8.6 21.0

0.1 80 0.20 0.17 162.2 434.8
0.2 31 0.29 0.21 90.7 210.6
0.3 11 0.39 0.25 42.3 88.2
0.4 4 0.47 0.27 19.6 36.8
0.5 1 0.57 0.31 4.6 8.0
0.6 0.1 0.83 0.22 0.9 0.8

Measured Resource

Indicated Resource

Measured + Indicated + Inferred Resources Additional Mineralization
Inside Reporting Pit Outside Reporting Pit

Inferred Resource

 
Copper Hill 

 
Total Geological Resource:  

215 million tonnes at 0.3% copper and 
0.24 g/t gold 

 
 

Constrained  Resource: 
155 million tonnes at  

0.33% copper and 0.27 g/t gold 
containing  

493,000 tonnes of copper and  
1.33 million ounces of gold 

 



Copper Hill  
2 million tonnes per annum mill 

throughput, expanding to 6 Mtpa, was 
under consideration 

• Initial plant capital costs ~$92 million 
• Total project notional cost ~$150 million 

 
……but…… 

• economic returns may not clear the 
bankability hurdles 



Current Investigations 
  

• Copper and gold recoveries of 83% and 70% 
respectively, have been achieved in recent locked-cycle 
tests to produce a copper concentrate containing 24% 
copper and 24g/t gold. There are indications that 
further improvements may be possible.  

 
• GCR is examining the economics of a range of 

throughput options from 5 to 15 Mtpa  
 
• Process flow-sheets, mass balances and equipment 

lists prepared for potential mill & plant providers 
 

  

 







Sources: AFR, Bloomberg, BofA Merrill Lynch Global Commodity Research 

US Federal Reserve Balance Sheet vs 
gold spot prices 



5 Year & 60 day Copper Spot Prices 
$US/lb September 2007 to September 2012 

Copper Hill will be mined one day…… 

US $3.20/lb 



Golden Cross Resources Ltd 
 

Martin Place Securities 
 

7th  February 2012 
 
 

   
 
 
 
 
 

Managing Director – Kim Stanton-Cook  
 

 

Thank you 
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