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MULGA ROCK BASE METALS REVIEW
POTENTIAL FOR SIGNIFICANT BY-PRODUCT CREDITS

Highlights
• Base metals plant at Mulga Rock may provide a US$4.0 to $4.5/lb U3O8 by-product credit over LOM
• An assessment of the potential impact of the base metals plant to be completed in H1 2021
• Positive reconciliation of base metals in the Ambassador trial pits provides further upside
potential to increase the base metals mineral resource and contained metal
• Base metal credits create more options for funding the Project
Vimy Resources Limited (ASX:VMY, OTCQB:VMRSF) is pleased to announce an update on the potential
upside of the by-product credits from an ancillary base metal circuit at the Mulga Rock Uranium Project.
The Mulga Rock Definitive Feasibility Study (“2018 DFS” - ASX 30 January 2018) and subsequent refresh
(“DFS Refresh” - ASX 26 August 2020) confirmed robust financials and a simple, low-cost uranium mining
process, positioning Vimy as Australia’s largest, near-term uranium producer.
The 2018 DFS investigated a stand-alone base metals plant, designed to recover copper, zinc, nickel and
cobalt as mixed sulphide by-products from the tailings of the uranium plant. The 2018 DFS ultimately
focused solely on uranium due to the prevailing base metals prices at the time. However, growing demand
for clean energy solutions has seen a significant rise in base metal prices, prompting Vimy to review the
viability of the base metals plant. Initial indications suggest materially improved economics during the first
eight years of production when the base-metal bearing deposit, Ambassador, is being mined.
At current long-term base metal prices obtained from the BMO Capital Markets Street Consensus
(25 January 2021), Vimy estimates a Life-of-Mine base metals by-product credit of circa US$4.0 to
$4.5 per pound of U3O8 produced (see footnote 1, next page). The key metrics and price assumptions
are summarised in Table 1.
Managing Director and CEO Mike Young said, “De-carbonisation of the global economy is seeing
a significant step change in the long-term demand, pricing and security of supply for battery metals.
“As a result, it is clear that the base metals circuit has gone from marginal to potentially improving the
already strong uranium economics of the Mulga Rock Project.
“Mulga Rock is a world-class uranium project, but one that is likely to be enhanced by base metal by-product
credits. This very positive outcome creates more options for funding the Project.”
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Table 1: Mulga Rock Project base metals plant
Key physical and financial metrics

Key metric

RECOVERY (DFS)

PRODUCTION (DFS)

CAPEX (PFS)

Unit

DFS

Copper recovery

%

48

Zinc recovery

%

77

Nickel recovery

%

32.5

Cobalt recovery

%

32.5

Copper metal recovered

LOM tonnes

4,735

Zinc metal recovered

LOM tonnes

20,348

Nickel metal recovered

LOM tonnes

4,896

Cobalt metal recovered

LOM tonnes

2,490

Base metals plant directs

A$ million

37.6

Base metals plant indirects

A$ million

7.6

Growth allowance and contingency

A$ million

6.8

Total base metals plant capital

A$ million

52.0

Base metal prices

BASE METAL PRICES

1
2

Real US$/t

20151

20212

Copper

US$/t

5,095

6,614

Zinc

US$/t

1,821

2,403

Nickel

US$/t

9,940

15,983

Cobalt

US$/t

28,000

44,092

London Metal Exchange spot price quoted on 1 September 2015 (PFS)
BMO Capital Markets Street Consensus long-term prices January 2021

The base metal information in Table 1 and Footnote 1 (from previous page) is extracted from the information presented in the ASX
announcement entitled “Pre-Feasibility Study Reaffirms Mulga Rock Project as one of Australia’s Leading Undeveloped Uranium
Projects” released on 17 November 2015 (“PFS Announcement”) (available to view on asx.com.au ASX:VMY). Other than in respect of
(i) base metal prices, (ii) updated base metals recoveries derived from the MRP DFS base metal pilot plant and (iii) the potential for an
increase in base metal grades and contained tonnes (arising from in-fill drilling discussed in the ASX announcement entitled “Significant
Resource Upgrade – Mulga Rock cracks 90Mlbs” released on 12 July 2017, the Company confirms that the material assumptions
underpinning the base metal estimates in the PFS Announcement continue to apply and have not materially changed.

Base metal prices and consensus long-term prices have strengthened over the past six months, warranting
a re-assessment of the base metals plant. Figure 1 shows the distribution of the by-product revenue using
the different base metal price decks: November 2015 from the financial model used for the Pre-feasibility Study
(“PFS” – ASX 17 November 2015), and January 2021 from the DFS Refresh model.
All the requisite technical work for the base metals plant was undertaken as part of the DFS but the
outcomes, and base metals plant, were not included in the January 2018 release or the DFS Refresh in
August 2020. At that time, there was not sufficient economic justification to incorporate the plant so capital
costings herein come from the PFS.
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This release uses long-term base metal prices from BMO Consensus of 25 January 2021 and was run
through the DFS model on a flat, Life-of-Mine real basis. Based on current BMO prices, the base metals
by-product credit is equivalent to approximately US$4.4/lb of recovered U3O8 over the Life-of-Mine schedule
presented in the DFS, and US$5.3/lb over the first eight years of operation.
Importantly, most of the credits would be derived in the first eight years of operation, and are likely a
conservative assessment, as discussed below.

January 2021

November 2015
Cu, 9%

Cu,
14%

Co,
34%

Zn, 14%
Co, 41%

Zn,
20%
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Figure 1: Percentage distribution of by-product revenue from Mulga Rock Project base metals plant

(rounding applied)

Base Metal Resource
The Mulga Rock East deposits of Ambassador and Princess contain appreciable quantities of copper, zinc,
nickel and cobalt mineralisation occurring within the uranium orebody. The base metal mineral resource
(Table 2) occurs entirely within the uranium mineral resource, as base metals outside the uranium resource
are unlikely to be mined at this time.
Table 2: DFS Mulga Rock Project Base Metal Resource (June 2016)
Deposit / Resource

Tonnes
(Mt) 1

Cu
(ppm) 2

Zn
(ppm) 2

Ni
(ppm) 2

Co
(ppm) 2

Mulga Rock East – tonnes and grade
Princess - Indicated

1.3

750

1,280

440

210

Princess - Inferred

2.5

270

500

250

140

Ambassador - Indicated

19.8

340

1,340

630

310

Ambassador - Inferred

10.4

110

320

250

140

Total

34.1

280

960

480

240

3

Deposit / Resource

Classification

Cu
(kt) 3

Zn
(kt) 3

Ni
(kt) 3

Co
(kt) 3

Mulga Rock East – contained metal
Princess

Indicated

0.9

1.6

0.6

0.3

Princess

Inferred

0.7

1.3

0.6

0.4

Ambassador

Indicated

6.8

26.5

12.5

6.1

Ambassador

Inferred

1.2

3.3

2.6

1.5

9.6

32.7

16.3

8.2

Total
1

t = metric dry tonnes; appropriate rounding has been applied and rounding errors may occur.
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The base metal resource is contained wholly within the uranium resource. It is reported using the same cut-off grade of 150ppm
U3O8 with no additional base metal grade cut-offs applied.

3

Metallurgical plant recovery factors are not applied to Total Metal content.

The information in Table 2 above is extracted from ASX announcement entitled “Significant Resource Upgrade for Mulga Rock Project”
released on 23 June 2016. Other than as outlined in the In-fill Drilling Announcement (discussed below) the Company confirms that it is
not aware of any other new base metal information or data that materially affects the base metal information included in the original
market announcement and, in the case of estimates of base metal Mineral Resources, that all material assumptions and technical
parameters underpinning the base metal estimates in the relevant market announcement continue to apply and have not materially
changed. The Company confirms that the form and context in which the Competent Person’s findings are presented have not been
materially modified from the original market announcement.

On 12 July 2017, Vimy announced a significant uranium resource upgrade for the Mulga Rock Project.
The updated base metal mineral resource provided in Table 2 is marginally higher in contained grade
and metal tonnes than those reported in the original PFS.
This upgrade was attributed to an increase in drill hole density, a larger number of diamond drill holes
informing the resource model, and higher in-situ bulk ore densities.

Reconciliation of Base Metals in the Ambassador trial pits
During the DFS, two geotechnical test pits were excavated to assess the material handling properties and
costs of overburden and ore mining. Approximately 100t of ore was excavated and transported to Perth
for use in a highly successful pilot plant which produced uranium concentrate and base metal sulphide
precipitates as separate products. A subsequent reconciliation of metals contained in the Ambassador trial
pit bulk samples showed material under-calling of both uranium and base metals (Figure 2 and Table 3).
As a result of the reconciliation, only the uranium resource was upgraded in 2017, but a new base metals
Mineral Resource estimate is now justified.

4

Ambassador East Trial Pit
4500
4000

Grade (ppm)

3500
3000
2500
2000
1500
1000
500
0
Cu (ppm)

Ni (ppm)

2015 Block Model

2017 Model 3D

Co (ppm)

Zn (ppm)

Bulk Sample Met

Ambassador West Trial Pit
4000
3500

Grade (ppm)

3000
2500
2000
1500
1000
500
0
Cu (ppm)

Ni (ppm)

2015 Block Model

Co (ppm)

2017 Model 3D

Zn (ppm)

Bulk Sample Met

Figure 2: Comparison of base metals grades in the 2015 (PFS),
2017 (DFS) mineral resources block models and metallurgical bulk sample
Table 3: Mulga Rock Project trial pits - Base Metals reconciliation
Trial pit

Tonnes 1

Cu
Metal factor 2

Zn
Metal factor 2

Ni
Metal factor

2

Co
Metal factor 2

Ambassador East

55.9

2.08

1.70

1.60

1.68

Ambassador West

44.4

0.96

2.09

3.92

1.62

100.3

1.58

1.87

2.63

1.65

Aggregate
1

The tonnage mined is reported on a wet tonne basis.

2

The metal factor refers to the ratio between the metal recovered (accounting for grade and bulk density values) and that predicted
by the 2017 block model, within the uranium mineral resource.
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The material differences in grades and contained metal documented between the PFS (2015) and DFS
(2017) block models and the trial pits (Table 3) are the result of:
•

Smearing and/or metal loss in base metal assays associated with the aircore (AC) drilling technique,
which informs the majority of drill holes across the Project. Unlike for uranium estimates which rely
on equilibrated downhole radiometric data in aircore drill holes, the raw base metal data could not be
factored prior to compositing and estimation, resulting in a material under-calling of grades. This
discrepancy is documented in Table 4 and was comprehensively analysed in twin diamond (DDH) and
aircore drill holes at Ambassador and discussed in an announcement to the ASX dated 23 June 2016.

•

Aircore drilling geochemical data accounted for most of the assay data used for the of base metals
estimates (79% in domain 100 at Ambassador East, and 89% in Ambassador West, Table 4).

To assess the potential underestimation of base metal grades, the existing resource model was run using
aircore only, and twin diamond only data for a large part of the Ambassador deposit where both datasets
exist. The area considered accounts for more than 90% of the Run-of-Mine in the first eight years of
operation and therefore provides an indication of the potential upside to the operation of a base metals plant
over that period (Table 4).
Table 4: Potential under-estimation factors for base metals grades at Ambassador (Domain 100

1, 2)

Cu
Metal factor 1, 2

Zn
Metal factor 1, 2

Ni
Metal factor 1, 2

Co
Metal factor 1, 2

989
441

1.65

1.55

1.44

1.40

AC: 479

969

1.63

1.67

1.37

1.49

DDH: 61

235
1.64

1.61

1.41

1.44

Trial pit

Drill holes

Samples

Ambassador East

AC: 480
DDH: 125

Ambassador West

Aggregate 3
1

Domain 100 accounts for 82% of the total uranium mineral resource at Ambassador.

2

Within the uranium mineral resource (150ppm U3O8 cut-off grade applied, no base metals cut-off grades applied), based on
length-weighted averages.

3

The aggregate represents the potential increase in total contained metal compared to that estimated in Base Metals Mineral
Resource (ASX announcement dated 23 June 2016). e.g. the copper metal contained within the uranium mineral resource
could be circa 64% higher than previously reported, for the reasons discussed above.

Base metals plant
The process design of the base metals plant for the Mulga Rock Project is the result of extensive testwork
and design programs completed since the PFS which culminated in a DFS base metals pilot plant completed
in March 2017.
The base metals pilot work was conducted on uranium-depleted slurry samples (tailings) generated during
the uranium pilot plant program. The proposed base metals plant would be treating the tailings from the
uranium plant, thereby providing a base metals concentrate separate from the uranium concentrate.
Batch and supporting testwork was carried out in parallel to this pilot plant program, including:
•

Chemical batch testing

•

Solid-liquid separation

•

Flocculant selection
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•

Rheological studies

•

Particle size distribution

•

Environmental testing (tailings leachability, settling and compaction)

•

Corrosion resistance via alloy coupon testing

•

Scale and accretions tests

The pilot plant operated on a continuous basis for seventeen days and demonstrated the robustness and
stability of the base metals flowsheet (Figure 3).
Tailings from the uranium circuit, which are barren of recoverable uranium, are further processed to recover
the base metals present in solution in the tailing slurry.
The slurry is initially neutralised to pH ~4.0 using limestone, resulting in the formation of a gypsum precipitate
which scavenges iron, aluminium and other impurities in the presence of the barren solids.
The base-metals-bearing solution is recovered using a counter current decantation (CCD) circuit and the
solids are discharged to tails.
The recovered base metal solution is then mixed with sodium sulphide to produce separate high-grade
precipitates of copper-zinc, and nickel-cobalt mixed sulphides.
The concentrates are thickened, filtered, washed and packaged into 2 tonne bulka bags for transport to final
sale.
As the concentrates are metal sulphide precipitates and not flotation concentrates, they will have a higher
metal content, and, in the case of nickel and cobalt, more relevance to battery technology.
The pilot campaign also highlighted that increasing metal grades in solution (expected as a result of the positive
reconciliation) would result in increased operational efficiency, and lower costs, in a scaled-up plant design.

Figure 3: Base metal process flowsheet schematic
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Next steps
As stated earlier, Vimy derives a Life-of-Mine base metals by-product credit of circa US$4.0 to $4.5 per
pound of U3O8 produced at current, and forecast, base metal prices.
Vimy intends to further investigate the potential upside associated with the operation of a base metals plant
at Mulga Rock, by carrying out the following:
•

An updated base metal resource estimate accounting for the positive reconciliation

•

A review of the metallurgical flowsheet incorporating refinements to the process flowsheet identified
during pilot plant testwork completed during the DFS

•

Integration of the likely metallurgical recoveries and reagent consumptions for the high-grade and stripmining components of the operation to better estimate the effect of a base metals plant on the Project’s
Net Present Value

•

An update of the capital and operating costs for the base metals plant

•

An updated economic model incorporating long-term consensus base metal price forecasts and mixed
sulphide concentrate terms, and sensitivity analysis

•

Investigate potential financing options for the whole Mulga Rock Project including incorporating the base
metal endowment.

Mike Young
Managing Director and CEO
Tel: +61 8 9389 2700
Released for and on behalf of the Board of Vimy Resources Limited
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Prior ASX announcements relevant to the 2021 Mulga Rock base metals review

Date

Title

Component

26 August 2020

DFS Refresh significantly improves
Mulga Rock Project economics

DFS Refresh
Uranium market
Implementation timeline
Future opportunities

30 January 2018

Mulga Rock Project Definitive Project
Feasibility Study confirms world-class
uranium project

DFS Executive summary
Key project physical and financial metrics
Uranium Mineral Resources and Ore Reserve
Mining
Process flow sheet (uranium and base metals)
Metallurgical Piloting (uranium and base
metals)
Infrastructure and logistics
Project implementation plan
Capital cost estimate
Operating cost
Uranium market
Financial evaluation

12 April 2018

Battery minerals provide upside
for the Mulga Rock Project

Base metals upside to Mulga Rock Project
based on PFS base metals plant metrics

4 September 2017

Major Ore Reserve update –
“Moving to the go line”

Maiden Proved Ore Reserve
Ore Reserves update
Updated Project economics

12 July 2017

Significant uranium resource upgrade
– Mulga Rock cracks 90Mlbs

Uranium Mineral Resource update

6 March 2017

Vimy’s Project approved by Federal
Minister

Commonwealth environmental Ministerial
approval of Mulga Rock Project and base
metals plant, subject to conditions

19 December 2016

Vimy’s Project approved by WA
Government

State environmental Ministerial approval of
Mulga Rock Project and base metals plant,
subject to conditions

23 June 2016

Significant resource upgrade for
Mulga Rock Project

Base metals Mineral Resources

17 November 2015

Pre-feasibility study reaffirms Mulga
Pre-feasibility study for the Mulga Rock project
Rock Project as one of Australia’s
(uranium and base metals)
leading undeveloped uranium projects Physical and financial metrics
Diluted Mineral Inventory
Metallurgical Processing
Capital and Operating costs estimate
Project financial analysis
Project development schedule
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About Vimy Resources
Vimy Resources Limited (ASX: VMY, OTCQB: VMRSF) is a Perth-based resource development company.
Vimy’s flagship project is the Mulga Rock Project, one of Australia’s largest undeveloped uranium resources,
which is located 290km by road ENE of Kalgoorlie in the Great Victoria Desert of Western Australia.
Vimy also owns (79%) and operates the largest granted uranium exploration package in the world-class
Alligator River uranium district, located in the Northern Territory. Vimy is exploring for large high-grade
uranium unconformity deposits identical to those found in the Athabasca Basin in Canada.
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