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23 June 2020 

Carrapateena Expansion creates significant value uplift and unlocks 

long-life mining province   

• Carrapateena Block Cave Expansion Pre-Feasibility Study demonstrates conversion of the lower portion of the

current sub-level cave to a series of block caves:

o Significantly increases value

o Significantly increases reserve and mine life

o Unlocks Carrapateena’s potential to be a multi-generational, lowest quartile cash cost producing province

o Creates a world class opportunity considering its scale, production, mine life, cost base and jurisdiction

• Carrapateena Ore Reserve increases from 91 Mt @ 2.0% CuEq1  to 220 Mt @ 1.3% CuEq1 by including

Block Cave 1 and Block Cave 2, with the sub-level cave

• Block Cave 1 and Block Cave 2 expansion NPV of ~$600 million increases to ~$770 million at final investment

decision in 2023, with an IRR of ~19% (post tax)

• Capital investment of ~$1.2–$1.3 billion is weighted towards 2025 to 2027 for surface infrastructure to

increase production rate, with mining cost for Block Cave 1 similar to the sub-level cave base case

• Life of Province Scoping Study shows Block Cave 1 and Block Cave 2 unlock Carrapateena Province potential

including realisation of lower grade resources around Carrapateena and at Fremantle Doctor

• Existing sub-level cave ramp-up and ongoing operation unimpeded by expansion activity; production

continuity maintained during cave transition

• Stage 1 of the Block Cave Expansion Feasibility Study to proceed with completion expected late 2021.

Sub-Level Cave2 Block Cave 13 Block Cave 24 

Production 2021–2025 2026–2037 2038–2045 

Final Investment Decision Operational ~2023 ~2036 

Construction Capital ($ real) ~1.25b ~90m 

Production Rate (Mtpa) 4.25–5 12 8 

Avg Copper Produced (ktpa) ~70 ~110–120 ~45–55 

Avg Gold Produced (koz) ~85 ~110–120 ~45 

Net Undisc Cashflow ($b) ~6 ~1 

C1 (USc/lb) ~50 ~45–55 ~1.20–1.40 

AISC (USc/lb) ~75 ~75–85 ~1.60–1.80 

1 Copper equivalent is calculated using the formula CuEq % = (Cu % + ((Au g/t * Au US$/oz * Au Rec) + (Ag g/t * Ag US$/oz * Ag Rec)) * 

100 / (2205 * Cu US$/lb * Cu Rec * 31.1)).  In both cases, the assumed prices are $2.91 US/lb for copper, $1,246 US/oz for gold and 

$17.20 US/lb for silver.  The recovery for the SLC reserve is assumed to be 92% for copper and 76% for gold and silver. The recovery for 

the current reserve is assumed to be 90% for copper and 67% for gold and silver.  The different recoveries are due to lower grades in the 

current reserve. In OZ Minerals’ opinion, Cu, Au and Ag can all be recovered and sold economically. 
2 This information initially appeared in the report entitled “Fourth Quarter Report 2019” released on 29 January 2020 and available at: 

www.ozminerals.com/media/asx/. OZ Minerals confirms that all the material assumptions underpinning the production target in the 

original market announcement continue to apply and have not materially changed 
3 These production targets must be read in conjunction with the production targets cautionary statement on page 7. 
4 See footnote 3 above. 

http://www.ozminerals.com/media/asx/
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OZ Minerals today announced it would progress its Carrapateena Block Cave Expansion Study to Feasibility Study 

Stage 1 (FS Stage 1) following release today of the Pre-Feasibility Study. The Carrapateena Life of Province 

Scoping Study, which considers the future potential of resource extensions, satellite deposits and exploration 

targets was also released today.  

On releasing these updates, OZ Minerals Chief Executive Officer, Andrew Cole, said: 

“The Pre-Feasibility Study analysed the whole Carrapateena Province and determined that replacing the lower 

half of the current sub-level cave with a block cave and expanding the expected annual throughput rate from 

4.7–5.0 Mtpa (currently planned from 2023) to 12 Mtpa, has the potential to create significantly more value than 

the sub-level cave alone. The block cave would leverage existing underground infrastructure, supported by 

expanded surface processing capability. 

“The study work showed the conversion to a block cave creates significant additional value from the 

Carrapateena resource and the province more broadly, as it potentially enables a series of future add-on block 

caves, which have been considered in the Life of Province Scoping Study. 

“A block cave conversion in the lower portion of the Carrapateena resource has the potential to almost double 

average production to approximately 110,000–120,000 tonnes of copper and 110,000–120,000 ounces of gold 

per annum from 20265, with life of mine all-in sustaining costs of approximately US$0.75–0.85c/lb. 

“An incremental, three-phased approach to capital investment in the project provides optionality at various 

stages including a decision on whether to proceed to stage one decline development in 2022 and then, at a later 

date, a decision as to whether to proceed with the block cave itself. How best to expand the process plant can 

be considered later again, based on available technology and the plant capacity at the time.  

“We are in the enviable position of being able to apply the ongoing learnings from the sub-level cave operation 

and increased ore body knowledge to de-risk and optimise any potential block cave expansion. 

“The study also provides a high-level view of how the block cave could be constructed without impeding the 

operating sub-level cave and without rework of current construction plans. The majority of Feasibility Study 

Stage 1 activity will be desktop in nature and technically focused, but with diamond drilling support to enable 

decline and infrastructure decisions to be made in 2022 to 2023. 

“Transitioning from a sub-level cave to a block cave would allow us to extract the higher-grade ore at the top of 

the orebody via the sub-level cave (mining from the top down) and then the higher-grade material from the 

bottom of the resource via the block cave (mining from the bottom up), and leaves the lower-grade central 

section until later in the mine life.  

“The potential for the block cave to progressively unlock the province more broadly via a controlled and 

incremental approach is particularly attractive as it manages risk and capital expenditure while enhancing value 

upside for our stakeholders. The Life of Province Scoping Study shows a potential mining life of many decades 

post-Block Cave 2. 

“The Pre-Feasibility Study considers transitioning to dry stacked tailings to reduce reliance on groundwater 

resources and implementing a roadmap to zero carbon emissions by 2050, including a trial of electric light 

vehicles and establishment of a renewable energy hub, all of which are aligned to OZ Minerals’ strategy and 

aspirations.” 

 
5 See footnote 3 above. 
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“The Carrapateena Block Cave Expansion Feasibility Study Stage 1 is expected to be largely completed by late 

2021, with less critical follow-up work able to be completed at a later date“ Mr. Cole said. 

Carrapateena Expansion Feasibility Study Stage 1 expenditure in H2 2020 is expected to be ~$7m. OZ Minerals’ 

guidance on expected 2020 spend for project studies to next stage gate will be updated in the second quarter 

production report to be released in July. 

 

For further information, please contact: 

Investors 

Tom Dixon 

T  61 8 8229 6628 
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Forward Looking Statements  

This ASX Release has been prepared by OZ Minerals Limited (OZ Minerals) and consists of written materials 

concerning OZ Minerals. By reading this material, you agree to be bound by the following conditions.  

No representation or warranty, express or implied, is made as to the fairness, accuracy, or completeness of the 

information, contained in this material or of the views, opinions and conclusions contained in this material. To 

the maximum extent permitted by law, OZ Minerals and its related bodies corporate and affiliates, and its 

respective directors, officers, employees, agents and advisers disclaim any liability (including, without limitation 

any liability arising from fault or negligence) for any loss or damage arising from any use of this material or its 

contents, including any error or omission there from, or otherwise arising in connection with it. 

Some statements in this material are forward-looking statements. Such statements include, but are not limited 

to, statements with regard to capacity, future production and grades, projections for sales growth, estimated 

revenues and reserves, targets for cost savings, the construction cost of new projects, projected capital 

expenditures, the timing of new projects, future cash flow and debt levels, the outlook for minerals and metals 

prices, the outlook for economic recovery and trends in the trading environment and may be (but are not 

necessarily) identified by the use of phrases such as “will”, “would”, “could”, “expect”, “anticipate”, “believe” and 

“envisage”. By their nature, forward-looking statements involve risk and uncertainty because they relate to events 

and depend on circumstances that will occur in the future and may be outside OZ Minerals’ control. Actual 

results and developments may differ materially from those expressed or implied in such statements because of 

a number of factors, including levels of demand and market prices, the ability to produce and transport products 

profitably, the impact of foreign currency exchange rates on market prices and operating costs, operational 

problems, political uncertainty and economic conditions in relevant areas of the world, the actions of 

competitors, activities by governmental authorities such as changes in taxation or regulation. 

Given these risks and uncertainties, undue reliance should not be placed on forward-looking statements which 

speak only as at the date of this ASX Release. Subject to any continuing obligations under applicable law or any 

relevant stock exchange listing rules, OZ Minerals does not undertake any obligation to publicly release any 

updates or revisions to any forward looking statements contained in this material, whether as a result of any 

change in OZ Minerals’ expectations in relation to them, or any change in events, conditions or circumstances 

on which any such statement is based. 

Certain statistical and other information included in this material is sourced from publicly available third-party 

sources and has not been independently verified. 

All figures are expressed in Australian dollars unless stated otherwise. 
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Carrapateena Resource and Reserve Summary 

An update to the Carrapateena Mineral Resource and Ore Reserve (MROR) has been released on 23 June 2020, 

and is as at 31 May 2020. This is summarised in Table 1 and Table 2. The Mineral Resource is being restated as 

per the November 2019 release, and remains as at 30 June 2019. The Reserve has been updated based on the 

Carrapateena Block Cave Expansion Pre-Feasibility Study, summarised in the following Executive Summary. 

Table 1: Carrapateena Mineral Resource Estimate6789 as at 30 June 2019 

Envelope 

Cut-off 

(SNSR/t A$) 

Category 
Tonnes Cu Au Ag Cu Au Ag 

Mt % g/t g/t kt Koz Moz 

$20 Measured 140 0.8 0.4 3 1,200 1,650 13 

 Indicated 480 0.7 0.3 3 3,200 4,400 51 

 Inferred 340 0.3 0.1 2 890 1,400 19 

 Total 970 0.5 0.2 3 5,200 7,400 83 

 

Table 2: Carrapateena Ore Reserves Estimate6910111213 as at 31 May 2020 

Category  
Tonnes Cu Au Ag Cu Au Ag 

Mt % g/t g/t kt koz Moz 

Proved 0 0 0 0 0 0 0 

Probable 

SLC 32 1.5 0.71 8.2 480 740 8.5 

BC1 140 1.1 0.45 4.5 1,600 2,000 20 

BC2 48 0.65 0.23 2.1 310 350 3.2 

Total 220 1.1 0.44 4.5 2,400 3,100 31 

As noted in the 31 May 2020 Ore Reserves update, the sub-level cave grade for the top approximately ten levels 

is ~1.6% Cu and ~0.7 g/t Au, before cave overdraw and lower grade occurs from the lower section of the sub-

level cave during the transition to Block Cave 1. 

 

 
6 The table is subject to rounding. 
7 The Mineral Resource does not account for mining recovery or mining dilution. 
8 The use of a cut-off to generate a contiguous envelope required by block caving (BC) results in some blocks below cut-off being included 

in the Mineral Resources, as exemplified by the Inferred Resources, of which 67% of the tonnage is below the cut-off. 
9 Mineral Resources are inclusive of the Ore Reserves. The BC1 and BC2 Ore Reserves are supported by the 2020 Carrapateena Block Cave 

Expansion Pre-Feasibility Study. 
10 Dilution is incurred due to the nature of the mining method and is included in the Ore Reserves Estimate. Dilution totals 21 Mt @ 

0.4% Cu, 0.2 g/t Au, 2 g/t Ag and originates from Inferred Resource and unclassified material. 
11 The Ore Reserve estimate for the sub-level cave (SLC) component is based on the SLC 2020 business plan for the top 10 levels at a cut 

off of $93/tonne followed by a declining shut-off value on the next three SLC levels. 
12 At the time of publication, the Competent Person has a reasonable basis for the publishing of this Ore Reserve estimate, in that the 

Carrapateena Block Cave Expansion Pre-Feasibility Study has been completed and is being progressed to a Feasibility Study. The economic 

viability of the Block Cave option is based on a staged schedule which includes the SLC, BC1 and BC2. Changes to the decision date, of the 

block cave, or changes to the sub-level cave mining strategy will impact on the ratio of sub-level cave and block cave material in total, but 

not materially impact on the total ore reserve. The economic viability of the block cave option reduces with time, the decision to change 

the mining plan later than 1 January 2023, impacts on the financial viability of the block cave options. 
13 The SLC component includes a mined depletion of 0.9 Mt @ 1% Cu, 0.7 g/t Au and 7 g/t Ag which has been processed up until 

31 May 2020. 
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Cautionary Statement 

The Pre-Feasibility Study referred to in this announcement has been undertaken to determine the 

potential viability of converting the middle and lower portion of Carrapateena sub-level cave to a block 

cave.  

The production target for the Carrapateena Block Cave Expansion is based on: 

Probable Ore Reserves: 100% 

There is a low level of geological confidence associated with Inferred Mineral Resources and there is no 

certainty that further exploration work will result in the determination of Indicated Mineral Resources or 

that the production target will be realised. 

The Ore Reserve and Mineral Resource estimates underpinning the production targets were prepared 

by a Competent Person in accordance with the JORC Code 2012. 

The production target and forecast financial information derived from the production target set out in 

this release (supported by the Pre-Feasibility Study) are based on the material assumptions outlined in 

below Executive Summary. While OZ Minerals considers all the material assumptions to be based on 

reasonable grounds, there is no certainty that they will prove to be correct or that the range of outcomes 

indicated by the studies will be achieved.  

Given the uncertainties involved, investors should not make any investment decisions based solely on 

the results of these studies.  

These materials include forward looking statements. For further information on forward looking 

statements, please refer to page 3 of this announcement. 
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Carrapateena Block Cave Expansion 

Introduction 

Carrapateena is located in the highly prospective Gawler Craton in South Australia, approximately 

160 km north of Port Augusta. The Carrapateena operation produced first concentrate in 

December 2019 and currently plans to mine and process a 91 Mt Ore Reserve by the sub-level caving 

method. The sub-level cave first concentrate was produced in December 2019 and the operation is now 

ramping up to an expected 4.25 Mtpa run rate by the end of 2020, with throughput rates to target  

4.7–5.0 Mtpa from 2023. 

The Carrapateena Block Cave Expansion Pre-Feasibility Study (the Pre-Feasibility Study) focused on the 

opportunity to realise further value from the Carrapateena copper-gold Mineral Resource. This executive 

summary focuses on the Pre-Feasibility Study for transitioning the sub-level cave to Block Cave 1 (BC1) 

and then later into Block Cave 2 (BC2). 

The Pre-Feasibility Study concluded that there is the potential to deliver superior value for OZ Minerals’ 

stakeholders by replacing the bottom half of the current sub-level cave with a larger block cave, operable 

from 2026. Value is derived from increasing production throughput to 12 Mtpa from 2029 at a lower 

operational cost and cut-off grade than the sub-level cave, and from bringing forward the ability to mine 

higher-grade ore at the bottom of the orebody. This ore would have been otherwise mined closer to the 

end of the mine life, using the sub-level cave mining method. Initial expansion into BC1 also enables the 

ability to unlock further value with future expansion into lower grade areas such as BC2 which is 

considered in this Pre-Feasibility Study. 

The Carrapateena Mineral Resource was updated to 970 Mt at 0.5% copper in November 2019 and has 

been restated and used for this Pre-Feasibility Study. Associated with this Pre-Feasibility Study is an 

update to the Carrapateena Ore Reserve to 220 Mt at 1.3% copper equivalent14. 

 
14 Copper equivalent is calculated using the formula CuEq % = (Cu % + ((Au g/t * Au US$/oz * Au Rec) + (Ag g/t * Ag US$/oz * 

Ag Rec)) * 100 / (2205 * Cu US$/lb * Cu Rec * 31.1)).  In both cases, the assumed prices are $2.91 US/lb for copper, $1,246 US/oz 

for gold and $17.20 US/lb for silver. The recovery for the current reserve is assumed to be 90% for copper and 67% for gold 

and silver.  In OZ Minerals’ opinion, Cu, Au and Ag can all be recovered and sold economically.  
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Figure 1: Carrapateena Province Copper Resource Deposits and Exploration Targets 
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Project Overview 

A summary of the key technical features of the Carrapateena Block Cave Expansion, relative to the 

continuation of the sub-level cave base case, is provided in Table 3. The Carrapateena Block Cave 

Expansion is an incremental increase to the sub-level cave base case, with a large number of common 

components. 

Table 3: Carrapateena Block Cave Expansion Project Features 

Key Project Element Sub-Level Cave Base Case Block Cave Expansion PFS 

Mining 

Resource 970 Mt as at 30 June 2019  970 Mt as at 30 June 2019 

Mining method Sub-level cave  Sub-level cave to block cave 

Production rate / life 4.25–5 Mtpa (ROM Ore) / 20 years 12 Mtpa / 25 years 

Main access Decline (ramp) Decline (ramp) (minor change) 

Secondary access Conveyor decline (ramp) Conveyor decline (ramp) (minor change) 

Commodities Copper, gold, silver Copper, gold, silver 

Primary crushing  Underground jaw-gyratory crusher x 3 Underground jaw-gyratory (BC1 and BC2 utilise 

Crusher Station 3) 

Ore handling Incline conveying Incline conveying (upgraded) 

Ventilation Vent raise 1 to 5 Vent raise 6 to 9 (4 additional, 2 during project 

development) 

Processing 

Flow sheet SAG mill, ball mill, pebble crushing and 

rougher flotation followed by three-stage 

cleaning 

Existing plant with a parallel expansion plant 

including vertical roller mill x 2 and rougher 

flotation, followed by three-stage cleaning 

Product  Copper and gold in concentrate  Copper and gold in concentrate 

Production  Average of ~70,000 tonnes copper and 

~85,000 ounces gold per year (2021–2025)15 

Average of ~110,000–120,000 tonnes copper and 

~110,000–120,000 ounces gold per year  

2026–203716 

Surface Infrastructure 

Power  55 MW demand, 132 kV high voltage 

connection to SA grid  

141 MW demand, 132 kV high voltage 

connection to SA grid via the new power line to 

service Prominent Hill and Carrapateena (minor 

upgrade) 

Water 11 ML/d sourced from wellfields 11 ML/d sourced from wellfields (no upgrade) 

Village and airstrip 550 rooms and airstrip located at site 550 rooms and airstrip (minor upgrade) 

Temporary construction accommodation 

Site access Southern Access Road, transitioning to 

Western Access Road when complete 

Western Access Road (minor upgrade) 

Tailings 

Tailings disposal  Valley fill thickened TSF  Transition to filter plant and dry stacked tailings 

Tailings storage facility  Valley fill impoundment  

(6 stages — 145 Mt storage capacity) 

Valley fill impoundment (additional 2 additional 

stages — 350 Mt storage capacity) 

 
15 See footnote 2 above. 
16 See footnote 3 above. 
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Infrastructure at the Carrapateena Mine has been constructed for the existing sub-level cave mine, and 

provides a solid foundation for the Carrapateena expansion, with staged expansion capital and activity 

set out in Table 4. 

Table 4: Indicative Sequencing of Potential Carrapateena Expansion 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

FS Stage 1 Declines             

    FS Stage 2 
BC1 Setup and  

Underground Infrastructure 
        

        FS Stage 3 
Process Plant and 

Surface Infrastructure 
      

            BC1 Ramp Up 12 Mtpa 

The Carrapateena Block Cave Expansion provides optionality for the asset to make the right decision at 

different points in time. The Block Cave Expansion recommends an access decline starting in 2022 that 

is common for either sub-level cave or block cave methods, allowing the site to remain with the sub-

level cave in 2023 or commit to progress to the block cave expansion. 

Mining the lower half of the Carrapateena Resource as a block cave at a rate of ~6 Mtpa, without the 

rate increase to 12 Mtpa, is approximately Net Present Value (NPV) neutral with the sub-level cave base 

case. This provides optionality in the timing and commitment to the process plant upgrade capital. As 

the block cave takes a period of time to mature and ramp-up to full production rate, the process plant 

rate expansion can be decoupled in terms of timing, allowing it to be built as planned in 2026, or delayed, 

based on market conditions, allowing the asset to reduce capital at risk. 

Cost Estimates 

A summary of the capital cost by Level 1 Work Breakdown Structure (WBS) is provided in Table 5. 

Table 5: Growth Capital Cost Estimate by Level 1 WBS 

WBS WBS Description Total Cost ($m) 

1000 Underground Mining ~$325 

2000 Mining Infrastructure ~$210  

3000 Minerals Processing ~$360  

4000 Onsite Infrastructure and Utilities ~$35  

6000 Temporary Infrastructure ~$20  

8000 Common Costs and Services ~$210  

9000 Owner’s Costs ~$115  

 Contingency (18%) ~$230 

 Growth Capital common with sub-level cave -($250) 

Total Incremental Growth Capital Cost ~$1,250 
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Growth capital that is common with the sub-level cave base case includes items such as the access 

decline, conveyor declines and ventilation infrastructure below Crusher Station 2, as well as Crusher 

Station 3 and the material handling system. For the underground mine, infrastructure capital and 

operating costs, the sub-level cave base case or BC1 have approximately the same total Net Present 

Cost. Table 6 shows the life of mine average operating cost. 

Table 6: Life of Mine Average Operating Cost for Block Cave 1 (to mine gate) 

Operating Cost Estimate A$/t Ore 

Mining  ~$9 

Process Plant ~$13 

G&A ~$3 

Sustaining Capital ~$3 

Total ~$28 

Financial Analysis 

A summary of the key financial metrics and sensitivities are provided in Table 7 and Table 8, all in Real 

terms. A comparison of the key financial metrics for the Carrapateena Block Cave Expansion project 

relative to the continuation of the sub-level cave base case are provided in Table 9. 

Table 7: Key Financial Metrics – Valuation Base Date 1 January 2020 

Metric Unit Value 

Copper Price US$/lb 2.91 

Exchange Rate A$ : $US 0.67 

Discount Rate % 8.5% 

Present Value Ratio (PVR) NPV/Discounted Growth Capex ~0.80 

Net Present Value (NPV) (1 Jan 2020-based) A$m ~600 

Discounted Growth Capex A$m ~750 

Internal Rate of Return (IRR) % ~19% 

Net Present Value (NPV) (1 Jan 2023 based) A$m ~770 

 

Table 8: Financial Sensitivities  

Base Case NPV: ~$600m 

 -25% +25% 

Copper Price ~$200m ~$950m 

Copper Grade ~$200m ~$950m 

Gold Price ~$550m ~$650m 

Exchange Rate ~$1,150m ~$250m 

Capital Cost ~$750m ~$450m 

Mining Cost ~$600m ~$600m 

Processing Cost ~$650m ~$550m 
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Table 9: Summary of Key Expansion Metrics  

Area Measure Unit Block Cave 1 Block Cave 2 

Production Ore milled Mtpa 12 8 

Life of Mine Years 12 8 

Annual Cu production17 ktpa 

Approx. 110–120 ktpa 

(from 2026 to 2037), 

including average 

~140 ktpa from  

2028 to 2032 

Approx. 45–55 ktpa  

(2038 to 2045) 

Annual Au production kozpa ~110–120 kozpa ~45 kozpa 

Final investment decision  2023 2036 

Block cave first production  2026 2038 

Life of Mine tonnes Mt 140 48 

Average copper grade % 1.1 0.65 

Average gold grade g/t 0.45 0.23 

Capital Growth capital $ (real) 
Approx. 1,250 million 

(incremental over SLC) 
~90 million 

Operating Total operating cost $/t ~25–30 ~30–35 

Primary  

Financial Metrics 

C1 costs (net of  

by-product credit) 
US$/lb ~0.45–0.55 ~1.20–1.40 

Supporting 

Financial Metrics 
AISC US$/lb (real) ~0.75–0.85 ~1.60–1.80 

Stakeholder Value Creation 

Throughout the Pre-Feasibility Study the Carrapateena Block Cave Expansion has been evaluated against 

the five OZ Minerals’ Value Creation Stakeholder groups and the OZ Way framework. As opposed to a 

traditional quantitative assessment, the Value Creation assessment has been carried out in a detailed 

qualitative manner, to fully explore and understand the value and impact the Carrapateena Block Cave 

Expansion project will have on associated stakeholders, including employees, government, community, 

shareholders and suppliers. 

 
17 See footnote 3 above. 
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Risk-Based Thinking and Assurance 

This study was undertaken as an Opportunity and Threat Study, which used the Carrapateena Block Cave 

Expansion material opportunities and material threats as the foundation of the study and inform the 

Pre-Feasibility Study. Material opportunities included a Green Mine (renewable energy and carbon 

reduction strategies), Ore Sorting (from mine to mill), Digital Technology (data analytics and 

digitalisation) and Future Workforce (Agile methods and remote operations). The material threats 

include Cost and Schedule, Cave Mining Incidents and Water Security. These risks and associated control 

plans have been included within the Pre-Feasibility Study base case, with a roadmap to pivot towards 

new opportunities as technology develops and uncertainty reduces.  

Risk management and assurance practices underpin the Pre-Feasibility Study with a focus on further 

understanding the risk profile of the project. All material opportunities and material threats identified 

during the Pre-Feasibility Study have been escalated according to the OZ Minerals Risk Management 

Process Standard, which are then managed by the Carrapateena Block Cave Expansion Study team, and 

will be monitored by the OZ Minerals Board.  

Agile Methodology and Minimal Viable Products 

An Agile project methodology was used to deliver the Pre-Feasibility Study, developing OZ Minerals 

application of ‘being Agile’ and ‘doing Agile’ to help navigate continuous change in the world’s 

innovative and social environment. 

In addition to the traditional study test work, Minimal Viable Products (MVPs) are underway at 

Carrapateena to gain momentum on the material opportunities in the areas of Green Mine (solar supply 

and fleet electrification), Ore Sorting (mine feed scanning), Digital Technology (data analytics and 

machine learning) and Future Workforce (Agile and new ways of working). 

The material opportunities and material threats associated with Carrapateena Block Cave Expansion were 

included as the project’s fundamental operational philosophy, which are represented in Figure 2. 
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Figure 2: Carrapateena Block Cave Expansion Fundamentals and Operational Philosophy  
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Carrapateena Resource 

The Pre-Feasibility Study is based on the Carrapateena Resource updated in November 2019 and is 

being restated for the Pre-Feasibility Study.  

Table 10: Carrapateena Mineral Resource Estimate181920 as at 30 June 201921  

Envelope 

Cut-off 

(SNSR/t A$) 

Category 
Tonnes Cu Au Ag Cu Au Ag 

Mt % g/t g/t kt koz Moz 

$20 Measured 140 0.8 0.4 3 1,200 1,650 13 

 Indicated 480 0.7 0.3 3 3,200 4,400 51 

 Inferred 340 0.3 0.1 2 890 1,400 19 

 Total 970 0.5 0.2 3 5,200 7,400 83 

The geological knowledge of the Carrapateena Breccia Complex continues to grow with diamond 

drilling, wall sampling and production from the sub-level cave, with the data reconciled so far indicating 

no material difference. Grade is distributed with higher-grade zones at the top and then bottom of the 

resources, as shown in Figure 3. 

 
Figure 3: Indicative Carrapateena Resource Net Smelter Return per tonne ($) Cross Section 

Showing Sub-Level Cave to Block Cave Transition Sequence Targeting High Value Material22 

 
18 The table is subject to rounding. 
19 This Mineral Resource does not account for mining recovery or mining dilution. 
20 The use of a cut-off to generate a contiguous envelope required by block caving results in some blocks below cut-off being 

included in the Mineral Resources, as exemplified by the Inferred Resources, of which 67% of the tonnage is below the cut-off. 
21 Source https://www.ozminerals.com/media/oz-minerals-2019-carrapateena-and-prominent-hill-mineral-resources-and-ore-

reserves-updates/ 
22 Resource model as per Carrapateena Mineral Resource Statement and Explanatory Notes as at 12 November 2019.  

https://www.ozminerals.com/media/oz-minerals-2019-carrapateena-and-prominent-hill-mineral-resources-and-ore-reserves-updates/
https://www.ozminerals.com/media/oz-minerals-2019-carrapateena-and-prominent-hill-mineral-resources-and-ore-reserves-updates/
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Proposed Mine Expansion 

The Pre-Feasibility Study demonstrates that the Carrapateena Block Cave Expansion can be constructed 

without impeding the operation of the sub-level cave, and without requiring major rework of the sub-

level cave underground infrastructure, ensuring project delivery and return on the sub-level cave 

base case. 

The mine expansion and transition to BC1 would require adjusting the location of future underground 

infrastructure below Crusher Station 2, including a change in orientation of the decline, conveyor and 

ventilation, however, this is not due for installation until after 2022. The proposed access decline would 

be a common sub-level cave or block cave decline in 2022, switching to a dedicated block cave decline 

in 2023, as shown in Figure 3. This approach provides optionality to make the best decision for either 

continuing the sub-level cave or final investment decision in the Carrapateena Block Cave Expansion in 

2023, based on performance of the sub-level cave and market conditions at that time.  

Carrapateena Block Caves 

The Pre-Feasibility Study recommends a transition from the sub-level cave to block cave for the lower half of 

the Carrapateena Resource. This approach maximises value by targeting the high-grade material at the 

top of the known Carrapateena Resource utilising the top-down sub-level cave method, then the high-

grade material at the bottom of the ore body by the block cave method, leaving the lower grade material 

within the middle to later, as seen in Figure 3 above. Hill of Value analysis has identified 12 Mtpa as the 

current optimum rate, based on the project timing, mining footprint, infrastructure requirements, capital 

costs and operating costs. 

The proposed block cave is different from previous Carrapateena block cave studies as it targets a 

smaller, higher-grade footprint in BC1 with 600 m height of draw, followed by a lower-grade BC2 with 

400 m height of draw. The Carrapateena block cave builds on modern block caving experience, and aims 

to deliver an automated, electrified, data-driven mine with technology embedded in the design. 

Figure 4 shows the proposed extraction level layout for BC1 and BC2, with allowance in the design for 

transition to production automation and a battery electric fleet once in steady state operation. 
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Figure 4: Indicative Block Cave 1 and Block Cave 2 Extraction Level Layout 

Block Cave Transition 

Geotechnical drilling, structural geology and numerical modelling have been carried out to support risk 

management of the transition from sub-level cave to block cave. The sub-level cave to block cave 

transition maintains continuous ore production during the project, with the sub-level cave ramping 

down when the block cave rate exceeds ~5 Mtpa, and means the sub-level cave activity finishes 

approximately 12 months prior to geotechnical connection of the two caves. A semi-quantitative 

geotechnical risk assessment shows that the block cave has the potential for improved engineering 

controls and reduced workforce exposure when mining at depth. Pre-conditioning of BC1 and BC2 is 

included in the mine design and schedule as a caving and seismic threat mitigation control. 
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Carrapateena Ore Reserve 

Associated with the Pre-Feasibility Study is an update to the Carrapateena Reserve, summarised in Table 

11. This Reserve is based on reasonable prospects of the project progressing and will be supported by 

subsequent Feasibility Studies prior to final investment decision.  

Table 11: Carrapateena Ore Reserves Estimate as at 31 May 20202324  

Category  
Tonnes Cu Au Ag Cu Au Ag 

Mt % g/t g/t kt koz Moz 

Proved 0 0 0 0 0 0 0 

Probable 

SLC 32 1.5 0.71 8.2 480 740 8.5 

BC1 140 1.1 0.45 4.5 1,600 2,000 20 

BC2 48 0.65 0.23 2.1 310 350 3.2 

Total 220 1.1 0.44 4.5 2,400 3,100 31 

As noted in the 31 May 2020 Ore Reserves update, the sub-level cave grade for the top approximately 

ten levels is ~1.6% Cu and ~0.7 g/t Au, before cave overdraw and lower grade occurs from lower section 

of the sub-level cave during the transition to BC1. The base case business plan for Carrapateena remains 

the current sub-level cave, with sub-level cave business plan material being within the updated May 2020 

Reserve shapes for sub-level cave (SLC) and BC1. Should the Carrapateena Block Cave Expansion not 

take place, an underlying sub-level cave Reserve, like the previous 2019 Reserve, would remain valid. 

The change from the 2019 SLC Reserve to the 2020 SLC BC Reserve is shown in Figure 5 below, and is 

fully explained in the accompanying MROR statement (OZ Minerals, Carrapateena 2020 Ore Reserves 

Statement, as at 31 May 2020). 

 

Figure 5: Simplified Representation of the 2019 Sub-Level Cave Reserve to the updated 

31 May 2020 Sub-Level Cave to Block Cave Reserve23 

 
23 Source: https://www.ozminerals.com/operations/resources-reserves/ 
24 Refer to Table 2 
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Figure 6 shows the indicative production profile of the sub-level cave transition to BC1 then to BC2. 

 

Figure 6: Indicative Sub-Level Cave to Block Cave 1 and Block Cave 2 Production Profile25 

Underground Infrastructure 

A review and upgrade assessment of the underground infrastructure was carried out, which focused on 

the following key infrastructure: 

• Materials Handling System and Crushing — increase from 6 Mtpa up to 12 Mtpa through additional 

drive motors and a faster conveyor system 

• Primary and secondary ventilation 

• Mine ventilation cooling 

• Electricity and communications 

• Water supply and mine dewatering 

• Underground facilities. 

 
25 Block cave production targets cautionary statement can be found in the footnotes on page 6 of this release. 

The sub-level cave base case production targets for Carrapateena initially appeared in the report entitled “OZ Minerals 

Carrapateena Feasibility Study Announcement and Update” which was released to the market on 24 August 2017 and is 

available to view at www.ozminerals.com/media/asx . OZ Minerals confirms that all the material assumptions underpinning the 

production target in the original market announcement continue to apply and have not materially changed. 

http://www.ozminerals.com/media/asx
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Key upgrades include faster conveying systems with improved utilisation and a larger Crusher Station 3 

for the block cave with increased capacity over that required for the sub-level cave. An additional primary 

ventilation fan and circuit will be required for the transition period from sub-level cave to block cave, 

before reduction in the mine’s ventilation requirements for life of mine. The proposed underground 

materials handling system upgrade from Crusher Station 3 to the existing materials handling system at 

Crusher Station 2 is illustrated in Figure 7. 

 

Figure 7: Proposed Underground Materials Handling System from Upgraded Crusher Station 3 
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Proposed Process Plant Expansion 

Process Plant Upgrade 

Work has shown that the sub-level cave process plant can be debottlenecked with minimal capital to a 

rate of ~5.2 Mtpa. This was used as the base case for the Pre-Feasibility Study. To achieve a rate of 

12 Mtpa, a parallel process plant of 6.8 Mtpa has been designed.  

The Pre-Feasibility Study currently recommends the process plant upgrade to 12 Mtpa via a parallel 

processing circuit to minimise brownfield interfaces and introduce energy load scheduling via the vertical 

roller mill as the primary surface crushing option. The parallel process plant approach also allows both 

plants to be run independently, and for mine production to continue during plant shutdown periods. 

However, pivoting back to a traditional semi-autogenous grinding (SAG)/ball grinding circuit in the 

parallel process plant or tertiary crushing, to increase sub-level cave process plant throughput, will 

remain as options until final detailed design, without having a material impact on project value and 

allowing time for optimisation of the current sub-level cave process plant before a final decision. 

The final decision for the process plant remains with optionality until 2024–2025, allowing the 

opportunity to further understand and debottleneck the current sub-level cave process plant and 

understand the influence of caving fragmentation and fines on plant throughput rates. Also, there is 

potential for value improvement within the process plant during early operations, such as recovery 

improvement projects, as well as additional revenue streams, including cobalt recovery. 

The proposed process plant changes include the following new equipment: 

• Stockpile feed conveyor upgrades to feed either plant at a production rate of 12 Mtpa 

• Screening and ore sorting capability at the portal to sort by size, and in future by grade, or other data 

• Coarse ore stockpile for the parallel process plant 

• Vertical roller mill, with optionality to pivot back to a traditional SAG/ball mill if required 

• Wet plant, concentrate thickening, filtering and handling 

• Tailings handling. 

The proposed process plant expansion showing a parallel plant is illustrated in Figure 8. 
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Figure 8: Proposed Process Plant Expansion by a Parallel Plant with Two Vertical Roller Mills 

Tailings Storage Facility 

The Tailings Storage Facility (TSF) optimisation has concluded filtered tails with dry stacking within the 

existing TSF. The value drivers of the dry stacked tailings are improved sustainable water security and 

reduced cost for wellfield water expansion or regional pipelines, as well as reduced project capital 

compared to a paste plant option. 

The dry stacked tailings option would start with trucking from the filter plant to the TSF, followed by 

installation of a conveyor system one to two years after reaching steady state to reduce operating costs. 

This staged approach allows performance of the dry stacked tails to be worked through before 

committing to the additional conveyor capital and thereby reducing capital at risk early in the Block Cave 

operation. Test work for tails and filtering performance will be carried out in future studies, prior to final 

commitment. 

The existing TSF is approved to store 145 Mt of tailings, and has capacity for up to 350 Mt, which is 

adequate capacity for the sub-level cave then BC1 and BC2 at a production rate of 12 Mtpa. The change 

to dry stacked tailings will enable the construction of the TSF with a form similar to the natural formations 

with perimeter drainage directed to the existing decant pond. This change brings the staging of the 

embankment raises earlier but does not exceed the current two metre rate of rise per year required for 

traditional embankments. Additional regulatory approvals will be required for using the extra capacity 

and earlier staging of the embankment raises.  
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Proposed Infrastructure Expansion 

Power 

OZ Minerals’ new powerline currently nearing completion will enable supply of the required power for 

the proposed Carrapateena Block Cave Expansion. The current powerline from the Mount Gunson 

substation to Carrapateena Mine is suitable for the proposed Carrapateena Block Cave Expansion 

without duplication, however, a new or upgraded substation at the Carrapateena end of the powerline 

will be required. An energy strategy will be further developed during the Feasibility Study with a focus 

on optimising demand management capabilities and exploring regional renewable energy opportunities 

including a potential renewable energy offtake agreement. 

Western Access Road 

The Western Access Road, under construction in 2020 to 2021 for the sub-level cave operations will be 

suitable for the Carrapateena Block Cave Expansion project. Lengthening the road, including an 

underpass at Stuart Highway, would be required to provide access to a future rail siding. 

Rail Siding 

To support efficient concentrate movement, a rail siding is proposed on the ARTC railway near the 

Western Access Road connection to the Stuart Highway. Concentrate would be trucked via the Western 

Access Road from Carrapateena Mine to the siding. This rail siding would be installed in 2030 to minimise 

capital at risk during ramp-up of the block cave and, once in place, will reduce operational costs. 

Water Supply and Use 

At steady state, the Carrapateena Block Cave Expansion would utilise ~11 ML/day, which is aligned with 

the current sub-level cave base case water demands. This water use is based on the implementation of 

dry stacked tailings, which recovers ~80% of water from tails and returns this water to the site for use in 

the process plant. 

During the Pre-Feasibility Study, additional local groundwater drilling was carried out, resulting in a total 

indicated water resource of ~17 ML/day within the Carrapateena Province, providing contingency to the 

sub-level cave base case and future expansion if paste tails were required. 
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Regulatory Approvals and Social Performance 

The regulatory approvals strategy will facilitate OZ Minerals’ agile adoption of new mining methods, 

technologies and innovative ways of thinking over an extended operational life. The existing approvals 

framework will be utilised with key approvals studies focused on demonstrating that the existing 

regulatory conditions and outcomes of the Mining Lease and supporting tenements can be achieved. 

Discussions have been taking place with the Government of South Australia’s Department for Energy 

and Mining to seek alignment on the approvals strategy for the potential Carrapateena Block Cave 

Expansion scenarios. Key focus areas for the approvals effort will relate to the potential risks or impacts 

associated with a change in process for the TSF and any associated effect on groundwater resources.  

Working with key stakeholders, including the traditional owners, the Kokatha People, and local 

pastoralists, will continue to be a focus for the project to ensure we continue to create value for 

our stakeholders.  
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Carrapateena Block Cave Expansion Project Execution 

The Pre-Feasibility Study has demonstrated that the block cave expansion can be constructed without 

impeding operation of the sub-level cave, and without requiring major rework of the sub-level cave 

underground infrastructure, ensuring project delivery and return on investment base case.  

The future studies and Carrapateena Block Cave Expansion Study team will focus on learnings from the 

sub-level cave, as well as staged studies and test work, to progressively de-risk material opportunities 

and material threats in an Agile methodology. Feasibility Study Stage 1 from 2020 to 2021 will focus on 

geology, geotechnical, mining and underground infrastructure to enable decline decisions in 2022. 

Subsequent Feasibility Study Stages will take place to improve and refine block cave and underground 

infrastructure design, as well as process plant, surface infrastructure, TSF and regulatory approvals prior 

to final designs and execution. 

The Study team will continue to add skills and experience to complement the Carrapateena Operations 

team, adding to the depth of caving and project knowledge within OZ Minerals. This additional 

experience builds on extensive knowledge within the OZ Minerals team in delivering and ramping-up 

cave operations in Australia and internationally, helping de-risk delivery of the Carrapateena sub-level 

cave and future block cave expansions.  

Brownfields expansion of the process plant, underground and surface infrastructure has been considered 

within upgrade paths of the current construction and will include detailed planning to ensure 

uninterrupted operations of the sub-level cave base case. 

Next Steps 

To meet optimal timeframes for a block cave transition, the Carrapateena Block Cave Expansion will 

progress to a higher level of evaluation which will include: 

• Maintaining sub-level cave project delivery and operation to plan, ensuring payback prior to major 

block cave spending 

• Conducting a Feasibility Study Stage 1 on transitioning the bottom of the Carrapateena sub-level 

cave into a block cave with a production rate of 12 Mtpa 

• Continuing geotechnical and resource drilling to inform the Feasibility Study and execution phases 

• Progressing studies for the process plant, surface infrastructure and TSF 

• Progressing regulatory approvals planning and stakeholder engagement. 
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