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Your directors submit the financial report of the consolidated entity for the half-year ended 31 December 
2019. In order to comply with the provisions of the Corporations Act 2001, the directors report as follows: 
 
 
DIRECTORS 
 
The names of the Directors who held office during or since the end of the half-year and until the date of 
this report are noted below. Directors were in office for this entire period unless otherwise stated:    
 
 Paul Boyatzis (Non-Executive Chairman) 
 Bruce Maluish (Managing Director) 
 Peter Pawlowitsch (Non-Executive Director) 
 
 
PRINCIPAL ACTIVITIES 
 
The principal continuing activities during the half-year of entities within the consolidated entity was 
mineral exploration. 
 
 
REVIEW OF OPERATIONS 
 
The net loss for the half-year attributable to members of VRX Silica Limited was $1,379,165 (2018: loss 
of $2,259,284).  
 
 
Exploration and Project Development 
 
Highlights of the activities conducted by VRX Silica Ltd during the half year ending 31 December 2019 
were: 
 

• Arrowsmith North Mineral Resource Estimate Upgrade followed by Arrowsmith North BFS and 
Maiden Ore Reserve 

• Arrowsmith Central Mineral Resource Estimate Upgrade followed by Arrowsmith Central BFS 
and Maiden Ore Reserve 

• Executed a Strategic Alliance with China Southern Glass 
• Muchea BFS and Maiden Ore Reserve 

 
The announcements for mineral resource estimate upgrades at the Arrowsmith North and Arrowsmith 
Central Silica Sand Projects were followed by a Bankable Feasibility Study (BFS) and Maiden Ore 
Reserve announcements for each of the projects and later in the period by a BFS and maiden Probable 
Ore Reserve at the Muchea Silica Sand Project. 
 
  

F
or

 p
er

so
na

l u
se

 o
nl

y



DIRECTORS’ REPORT 
 

VRX Silica Limited 3 
  

ARROWSMITH NORTH PROJECT 
 
Arrowsmith North Mineral Resource Estimate Upgrade 
 
The Arrowsmith North Silica Sand Project (Arrowsmith North) is located 270km north of Perth, WA 
(see Figure 1).  The maiden Mineral Resource Estimate (MRE)1 previously reported for Arrowsmith 
North was based on a shallow hand auger drilling2 program. 

This was followed by an aircore drill program completed during March 2019 and the receipt of the 
analytical results from this program enabled the Company to upgrade the MRE on 9 July 2019 to 771 
Mt @ 98.0% SiO23.  This is comprised of an Indicated Resource estimate of 248 Mt @ 97.7% SiO2 and 
an Inferred Resource estimate of 523 Mt @ 98.2% SiO2 which was an overall increase of 398% on the 
maiden MRE (see Tables 1 and 2 below). All Mineral Resources are reported in accordance with the 
2012 edition JORC Code4. 

The MRE included an unpredicted 313 million tonnes of higher grade white sand at 98.7% SiO2. The 
resulting model defined two different sand types, “Yellow” and “White” sand (Tables 1 and 2) which 
differ with respect to their chemistry and particle size distribution.  

The Indicated Resource is predominately within the Mining Lease application area which is within the 
100% VRX Silica owned and granted tenements E70/5109 and E70/5027.  The majority was 
subsequently converted to Probable Ore Reserves (see below) and supports the Company’s continued 
assessment of Arrowsmith North being an extremely long-life mining project with world-class potential.  
No more drilling is required prior to the Company commencing mining operations. 

The MRE allows for a Mining Reserve to be estimated following the completion of a positive feasibility 
study. The mining depth in the Arrowsmith North Project area is limited to mining above the water table, 
which is 10 metres below the drilled depths and below the Resource. Additionally, the top half metre of 
topsoil has been discounted in the MRE as it will be used for rehabilitation. 

VRX Silica will undertake a further testwork program on the white sand, however metallurgical testwork 
completed to-date confirms this updated silica sand resource is considered readily amenable to 
upgrading by conventional washing and screening methods to produce a high-grade silica sand product 
with high mass recoveries. The high-grade silica sand product specifications are expected to be suitable 
for industries such as the glass making, foundry and ceramics industries.  

 
1ASX announcement of 2 October 2018, “Arrowsmith North Maiden Mineral Resource.” 
2ASX announcement of 13 March 2019, “Drilling at Muchea and Arrowsmith Silica Sand Projects.” 
3ASX announcement of 9 July 2019, “Arrowsmith North Mineral Resource Estimate Upgrade.” 
4 2012 edition of the Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves 
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Figure 1: Arrowsmith North Project Location 
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Figure 2: Arrowsmith North Project schematic geology map showing MRE with separate drill type, Black 
dots = aircore, Blue dots = auger 

 
Figure 2 above shows the drill coverage over the tenements with the underlying sand types shown.  

 

Table 1: Arrowsmith North Silica Sand Mineral Resource Estimate as at July 2019 

 

Classification Domain Million 
Tonnes SiO2% Al2O3% Fe2O3% TiO2% LOI% 

Indicated 
White Sand 33 98.7 0.50 0.20 0.20 0.20 
Yellow Sand 215 97.5 1.10 0.40 0.20 0.50 

All Sand 248 97.7 1.00 0.40 0.20 0.50 

Inferred 
White Sand 280 98.7 0.50 0.10 0.20 0.20 
Yellow Sand 243 97.7 1.00 0.40 0.20 0.50 

All Sand 523 98.2 0.80 0.30 0.20 0.40 

Indicated + 
Inferred 

White Sand 313 98.7 0.54 0.15 0.18 0.24 
Yellow Sand 458 97.6 1.08 0.40 0.17 0.52 

All Sand 771 98.0 0.86 0.30 0.17 0.41 
*Note: Interpreted silica sand mineralisation is domained above a basal surface wireframe defined based on drill 
logging data. The upper (Topsoil) layer within 0.5 m of surface is depleted from the modelled silica sand unit, being 
reserved for rehabilitation purposes. All classified silica sand blocks in the model are reported. Differences may occur 
due to rounding. 
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Table 2: Tonnage Comparison with Prior estimate 

 

Arrowsmith North BFS and Maiden Ore Reserve 
 
On 28 August 2019 VRX Silica announced details of its BFS and maiden Probable Ore Reserve at 
Arrowsmith North5.   

Financial model 

Based on capital and operating cost estimates a financial model was developed to evaluate the 
economics of the Arrowsmith North project.  Key outcomes from the BFS and summary financial model 
outputs are set out below. 

Post Tax, ungeared NPV10 $242,300,000 
Post Tax, ungeared NPV20 $99,800,000 
Post Tax, ungeared IRR 79% 
Payback period (yrs) (post tax) (ramp up 

 
2.4  

Exchange Rate US$/A$ $0.70 
Life of Mine (yrs) (Scope of BFS) 25 
EBIT $1,144,000,000 
Total Sales (initial 25 years) (no escalation) $2,773,000,000 
Cashflow after finance and tax $835,000,000 
Capex (2 mtpa) $28,260,000 
Capex contingency (inc) 20% 
Life of Mine C1 costs, FOB Geraldton (inc 

 
$30.18 

Tonnes Processed (initial 25 years) (Mt) 53  
Production Target (initial 25 years) (Mt) 47.7 
Probable Ore Reserves @ 99.7% SiO2 (Mt) 204  
Ore Reserve life (yrs) 102 
JORC Resources (million tonnes) 771 

 Notes: 

1. The Ore Reserve underpinning the above production target has been prepared by a 
Competent Person in accordance with the requirements of the JORC Code.  

2. The material assumptions for the BFS are set out below. All such material assumptions 
continue to apply and have not materially changed. 

3. All figures are presented in Australian dollars, unadjusted for inflation  

 
5 ASX announcement of 28 August 2019, “Arrowsmith North BFS and Maiden Ore Reserve.” 

Classification Domain Maiden 
MRE (Mt) 

Updated 
MRE (Mt) Difference 

Indicated 
White Sand  33  
Yellow Sand  215  

All Sand  248  

Inferred 
White Sand 44 280 633% 
Yellow Sand 149 243 163% 

All Sand 194 523 270% 

Indicated + 
Inferred 

White Sand 44 313 708% 
Yellow Sand 149 458 307% 

All Sand 194 771 398% 
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Key points and assumptions 

The BFS is based on only 25 years production from a considerable potential +100 year mine life. The 
project will be a potentially new long-term industry for Western Australia with substantial economic 
benefits, including long-term employment and royalties with a significant economic contribution to the 
local and Mid West region.  The Company has received great support for the project at meetings with 
the local Shires, Mid West Development Commission, Mid West Chamber of Commerce & Industry and 
various local Members of State and Federal Parliament. 

The Company has engaged with the Department of Water and Environmental Regulation following 
preliminary environmental studies to identify key issues pertaining to the project environmental 
approvals for mining particularly the habitat for potential foraging by Red Tail and Carnaby’s black 
cockatoos. 

VRX Silica has developed a mining and rehabilitation methodology specific to the environment at 
Arrowsmith North which will enable a successful restoration of mined areas.  

Key economic assumptions for the Arrowsmith North BFS are as follows: 

Currency Australian dollars 
Sales contracts in Asia for silica sand are invariably based $US and a 
A$0.70 exchange rate has been applied 

Project life 25 years  
Total probable Ore Reserve is well in-excess of this time period, 
however the model is conservatively restricted to 25 years 

Depreciation 15% rate on capital 

Corporate tax rate 27% on taxable profit 
Production Steady state of production from Probable Ore Reserves over life of mine, 

with the first 3 years at 1 million tonnes per year and thereafter at 2 
million tonnes per year 
The Company has currently expressions of interest and letters of intent 
to purchase 1.5 million tonnes per year of Arrowsmith North products 
and expects further interest once these products are made available to 
the market 

Shares on Issue 404,318,617 
NPV estimation discount 
rates 

Standard financial modelling conducted at both 10% and 20% discount 
rates.  
The 20% rate is generally above standard reporting rates but 
demonstrates that the Project is still financially robust at this higher rate 

Capital cost Based on estimates ±15% from engineering companies with extensive 
experience in sand separation  

Operating costs A$30.18 C1 costs, including royalties 
Based on first principles and current rates for equipment 

Sales revenue US$35-53 per dry metric tonne dependent on product type, product 
quality, contract terms and quantity 
Revenue is constant based on current prices and ignores any projected 
growth in prices 

Maximum debt A$26 million 

Borrowing rates 12% 

Accounts receivable 30 days 
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Accounts payable 30 days 
Plant maintenance 5% of capital cost per year 

Environmental bond A$500,000 
May be substituted by the WA Department of Mines, Industry Regulation 
and Safety’s “Mining Rehabilitation Fund” 

Capex contingency 20% 
Recoveries N40 (Foundry ASF 40) 40% 

N20 (Foundry ASF 20) 24% 
NF400 (Glass 400 ppm Fe2O3) 20% 
Recoveries are based on CDE testwork at ±5% 

 

Probable Ore Reserve 

Table 3 below details the Probable Ore Reserve that will be produced from the mining of the Indicated 
Mineral Resource and processing in a purpose built, wet sand processing plant.   

The plant will produce four saleable products for different markets with a total Probable Ore Reserve of 
223Mt, with 204Mt contained within the mining lease application MLA70/1389. 

 

Chemical Composition Global Within MLA70/ 
1389      

Classification Product Recovery Million 
Tonnes Million Tonnes SiO2

% 
Al2O3

% 
Fe2O3

% 
TiO2
% 

LOI 
% 

Probable 
 

Arrowsmith-N20 24% 60 54 99.7 0.2 0.05 0.035 0.1 
Arrowsmith-N40/ 
NF500 60% 149 136 99.7 0.2 0.05 0.035 0.1 

Local Market 6% 15 14   
 Total Reserve 223 204      

 
Particle Size   Sieve Opening (Mesh/μm Retained)   

Product 10 / 
2mm 

20 / 
850 

30 / 
600 

40 / 
425 

50 / 
300 

70 / 
212 

100 / 
150 

140 / 
106 

200 / 
75 

AFS 
No 

Arrowsmith-N20 0.10% 3% 87% 8% 1% 0.10% - - - 21 

Arrowsmith-N40 - 0% 21% 36% 24% 13% 5% 1% 0% 36 

Arrowsmith-NF500 - - 0.50% 40% 42% 17% 1% 0% - 38 

Local Market - - - - - - 64% 22% 14% - 

Table 3: Arrowsmith North Silica Sand Probable Ore Reserve as at July 2019 
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Metallurgical Factors 
 
As a part of the upgraded MRE, CSA Global reviewed the metallurgical testwork to comply with Clause 
49 of the JORC Code. CSA Global has concluded that the available process testwork indicates likely 
product qualities for glass, ceramics and foundry sand are considered appropriate for eventual economic 
extraction from Arrowsmith North.  Favourable logistics and the location of the project support the 
classification of Arrowsmith North (in accordance with Clause 49) as an industrial mineral with an 
Inferred/Indicated Mineral Resource 

The extensive metallurgical testwork which has been completed by CDE Global at their facility in 
Cookstown, Northern Ireland, and Nagrom in Kelmscott, Perth, allowed for the creation of a catalogue 
of silica sand products that could be produced from Arrowsmith North6 (see Table 3).  

A key challenge for industrial minerals projects is meeting market specifications. The silica sand market 
has specifications for parameters such as purity (e.g. SiO2 content) in addition to tight specifications for 
trace elements such as Fe, Ti, Al and Cr in the glass industry.  The Company is confident that it can 
meet these specifications from Arrowsmith North. 

Chemical Composition (%) 

Product Industry SiO2 Al2O3 Fe2O3 TiO2 CaO MgO K2O 
Arrowsmith-N20 Foundry 99.7 0.20 0.050 0.035 0.010 0.002 0.030 
Arrowsmith-N40 Foundry 99.7 0.20 0.050 0.035 0.010 0.002 0.030 

Arrowsmith-NF500 Glass 99.7 0.20 0.050 0.035 0.010 0.002 0.030 
 
Particle Size     Sieve Opening (Mesh/μm Retained) 

Product 10 / 
2mm 

20 / 
850 

30 / 
600 

40 / 
425 

50 / 
300 

70 / 
212 

100 / 
150 

140 / 
106 

200 / 
75 

AFS 
No 

Arrowsmith-N20 0.1% 3% 87% 8% 1% 0.1% 
   

21 
Arrowsmith-N40  0% 21% 36% 24% 13% 5% 1% 0% 36 

Arrowsmith-
NF500 

   0.5% 40% 42% 17% 1% 0%     

Table 4: Arrowsmith North saleable products from catalogue 

 
Table 5 shows the recovered products which make up the Probable Ore Reserve. The mass balance 
of the particle sizes was analysed allowing for the recoveries of these products in a wet processing 
plant to be estimated.7 The recovery of each product is shown in Table 5.  

Product Industry Recovery 
Arrowsmith-N20 Foundry 24% 

Arrowsmith-N40 / NF500 Foundry / Glass 60% 
Local Market Fine sand  6% 

 Total Recovery 90% 

      Table 5: Arrowsmith North Product Recovery 

  

 
6ASX announcement of 26 February 2019, “Testwork Update and product Catalogues”. 
7ASX announcement of 3 May 2019, “High Recovery from Silica Sand Process Plant Design”. 
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Material Modifying Factors – Mining Factors 

The mining method chosen for Arrowsmith North is a rubber wheeled front-end loader, feeding into a 3 
mm trommel screen to remove oversize particles and organics. The undersize sand is slurried and 
pumped to a sand processing plant located proximal to the Eneabba to Geraldton railway line. After 
processing, the silica sand is loaded into railway trucks for bulk export from the Geraldton Port. 

Mining of the dune sand will extract to the base of the Indicated Resource/Probable Ore Reserve. This 
level is roughly the same as the freehold land boundary on the western side of the mining area and will 
leave a slightly undulating surface. On the eastern side of the mining area the sand will slope upward 
as a 10% gradient to the top of the adjacent dunes.  

100% of the material in the Mining Lease application area is considered to be sand that can be 
beneficiated to a saleable silica sand project. The top 500mm has been excluded from the MRE as it 
will be reserved for rehabilitation purposes. As there is no waste material, the recovery factor is 
considered to be 100% and ore loss therefore is considered to be 0%. 

Material Modifying Factors – Environmental Studies 

Development location: 

• South of the Yardongo Nature Reserve 

• Approximately 10 km inland of the coast 

• North of the Arrowsmith River (Registered Aboriginal Heritage Site) 

• Outside of World Heritage Areas, National Heritage Places, Ramsar Wetlands, Conservation 
Reserves or Commonwealth Marine Reserves 

The Probable Ore Reserve is located within an area of deep sands, leached of nutrients. The vegetation 
is coastal low scrub heath (known as Kwongan heath). There are relict dune structures which are 
represented as low rolling hills. 

Assessment Process: 

• Referral submission to the Federal Department of the Environment and Energy (DotEE); 

• Submission of Section 38 referral to State Environmental Protection Authority (EPA) 

• Seek an Accredited Environment Protection and Biodiversity Conservation Act 1999 (Cth) 
Assessment under the State Environmental Protection Act 1986 (WA) via an Environmental Review 
Document with public comment 

• Undertake any further studies required 

• Submission of Environmental Review Document 

Mitigation Strategies 

• Proposed Action lies within a large Development Envelope, allowing for the flexibility to target areas 
of lower significance to matters of national environmental significance (MNES) 

• Disturbance will be kept to a minimum, up to 35 ha per year and 14 ha at any one time 

• Progressive rehabilitation using topsoil re-location to ensure topsoil and plants are translocated 
intact to previously mined areas 

• Conduct further surveys to identify MNES 

• Use findings to steer the project and avoid MNES where possible 

There are no mine tailings storage requirements, there are no waste dumps and processing requires 
no chemicals. 
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Material Modifying Factors – Infrastructure 

The project is located on unallocated crown land which is east of freehold land and bounded to the 
north by a Nature Reserve and South by a proposed Nature Reserve.  The west boundary of the project 
area is the limit of tenure. The Brand Highway is proximal to the area and access is via the Mount 
Adams Road from the north or Brand Highway to the south. The Eneabba/Geraldton rail line lies to the 
south west of the project and will be used to transport the processed silica sand to the Geraldton Port 
for bulk export.  

The project will require its own installed power and water infrastructure and labour will be sourced from 
the nearest towns Dongara and Eneabba (approximately 30km from the mine site) and there will be no 
accommodation installed at the mine site. 

Costs 

Operating costs  

Operating costs have been determined from first principles and are estimated to include all costs to 
mine, process, transport and load product on to ships.  They are estimated on 1 million tonnes per year 
throughput, with expected unit cost savings if throughput is increased as anticipated to potentially 2 
million tonnes per year. 

Royalties 

The prevailing rate of royalty due to the State is used in the Company’s economic assessments. The 
State Royalty rate is A$1.17 per dry metric tonne and reviewed every 5 years with the next review due 
in 2020. There are no other royalties payable (including private) though a royalty may be negotiated 
with Native Title claimants. 

Revenue 

Product Quality 

Multiple products will be differentiated during processing subject to required particle size distribution by 
screening. Recovery of products has been independently assessed by CDE Global, a world leading 
silica sand testing laboratory. 

Commodity Prices 

Commodity prices for silica sand products have been determined by independent industry source 
Stratum Resources. The industry standard is that sales contracts are in US dollars. The exchange rate 
to convert to Australian dollars will be the prevailing rate at the time of payment.  

Subject to final quality produced, the prices for the commodity will range from US$38 to US$58 per dry 
metric tonne Free on Board (FOB). There will be no other treatment, smelting or refining charges. There 
are no shipping cost estimates with all contracts to be based on FOB rates. 

Revenue will be based on a negotiated per shipment basis per dry metric tonne FOB with payment by 
demand on an accredited bank letter of credit. 

Market Assessment 

Industry leader Stratum Resources was commissioned by the Company to prepare an independent 
assessment of the current market prices for proposed products. The assessment includes projections 
for future demand and supply of silica sand and concludes there is a future tightening of supply of 
suitable glassmaking silica sand with a commensurate future increase in price. 
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Sales volumes have been estimated as a result of received letters of intent and expressions of interest 
to purchase products. 

Economic Factors 

The Company’s economic analysis has calculated a 10% and 20% discounted ungeared post tax net 
present value (NPV). A 20% discounted NPV has also been calculated to demonstrate the strength of 
the economic analysis.  

The analysis is based on a 25-year production profile despite the Probable Ore Reserve far exceeding 
that project life and has not considered any escalated future product prices nor any inflation to operating 
costs. The analysis has used a US$/A$ exchange rate of US$0.70/A$1.00.  

The analysis is most sensitive to the exchange rate and sales prices. The analysis indicates the 
financials of the project are very robust and there is a high confidence that a viable long-term mining 
operation can be justified. Capital requirements are based on independent estimates. 

Social Factors 

The Company made an application for a mining lease (M70/1389) on 21 December 2018. The 
application lies within the Southern Yamatji Native Title claim boundaries (WC2017/002), which 
replaced a pre-combination claim (WC2004/002) by the Amangu People. The Company is currently in 
negotiations with the claimant group regarding the mining lease application and the Company expects 
an agreement will be reached between the parties allowing for the grant of the mining lease. The project 
is wholly on unallocated crown land and there is little negative impact on local communities.  

Project Funding 

The financial model summarised in the BFS sets out the project metrics and provides a basis for the 
potential capital structure of the Company for the development of the project.  Total capital expenditure 
at Arrowsmith North (for a 2 million tonnes per annum processing plant) is estimated at approximately 
A$28 million (the BFS details capital cost estimates). 

The Company anticipates that the source of funding the capital investment at Arrowsmith North will be 
any one, or a combination of, equity, debt and pre-paid offtake from the project. Whilst no final decision 
has been made in that regard, the financial model assumes a maximum A$26 million in debt. 

The Company has received a number of enquiries and expressions of interest from debt financiers for 
the project.  The financial model provides for debt capacity and is designed to meet the expectations of 
any providers of potential debt funding for their due diligence and other internal requirements.   

In addition, VRX Silica has also received enquiries and expressions of interest from organisations 
across Asia for silica sand products from the project and holds signed letters of intent for substantial 
tonnages.  A number of these organisations have expressed interest in becoming a funding partner of 
the Company for development of a mine by way of pre-paid offtake arrangements. The balance of the 
Company’s capital requirements will be funded from equity capital. 

Whilst the envisaged project development requires a low capital intensity relative to a greenfields hard 
rock mining project, and any one of, or a combination of equity, debt and pre-paid offtake is planned, 
VRX Silica has not as yet secured the required capital. The positive financial metrics of the BFS and 
feedback from potential funding partners provides encouragement as to the likelihood of meeting 
optimum project and corporate capital requirements. 
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ARROWSMITH CENTRAL PROJECT 
 
Arrowsmith Central Mineral Resource Estimate Upgrade 
 
The Arrowsmith Central Silica Sand Project (Arrowsmith Central) is located 270km north of Perth, WA 
(see Figure 3).   
 

Figure 3: Arrowsmith Central Project Location 

 

The air core drill program conducted at Arrowsmith North during March 2019 (see above) also included 
Arrowsmith Central. 
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The previously reported maiden MRE for Arrowsmith Central8 was based on shallow hand auger drilling9 
and the receipt of the air core analytical results enabled the MRE to be upgraded to an Indicated Mineral 
Resource of 28.2 Mt @ 96.6% SiO2 in addition to an Inferred Mineral Resource of 48.3 Mt @ 96.9% 
SiO2 for a total MRE of 76.5 Mt @ 96.8% SiO2. This was announced to ASX in August 2019. 10 All 
Mineral Resources are reported in accordance with the JORC Code (see Tables 5 and 6). 

The Indicated MRE is predominately within the Mining Lease application area for Arrowsmith Central 
and the Company expects that the majority of the Indicated Mineral Resource will convert to Probable 
Reserves and a long-life mining project. The estimation of an Indicated Mineral Resource will allow for 
an Ore Reserve to be estimated once a feasibility study is completed.  

This Arrowsmith Central MRE complements Arrowsmith North and adds not only to VRX Silica’s total 
inventory but will also produce alternative products for the glassmaking and foundry industries in Asia. 

  

Table 5: Arrowsmith Central Silica Sand Mineral Resource Estimate as at July 2019 

 

 

 

 

 

 

Table 6: Tonnage Comparison with Prior estimate 

 
The MRE is wholly within granted tenement E70/4987 which is 100% owned by the Company. This 
MRE update is based on the results of the most recent drilling, with the initial hand auger drilling being 
used to assist in the model estimation. The modelled extents are further limited to within the VRX Silica 
nominated Arrowsmith Central target area and based on the geologically logged drill data and with 
reference to the publicly available soil mapping data (see Figure 5).  

 
8ASX announcement of 13 December 2019, “Arrowsmith Central Maiden Mineral Resource.” 
9ASX announcement of 13 March 2019, “Drilling at Muchea and Arrowsmith Silica Sand Projects.” 
10ASX announcement of 15 August 2019, “Arrowsmith Central Mineral Resource Estimate Upgrade.” 

Classification 
Million 
Tonnes SiO2% Al2O3% Fe2O3% TiO2% LOI% 

Indicated 28.2 96.6 1.7 0.4 0.2 0.7 

Inferred 48.3 96.9 1.5 0.4 0.2 0.7 

Indicated + Inferred 76.5 96.8 1.5 0.4 0.2 0.7 

* Note: Interpreted silica sand layer is domained above a basal surface wireframe defined based 
on the drill sampling depths. A depletion zone, consisting of the upper 0.5 m, is reserved for 
rehabilitation purposes and is not estimated or reported. Differences may occur due to rounding 

Classification Maiden 
MRE (Mt) 

Updated 
MRE (Mt) Difference 

Indicated  28.2  

Inferred 28.0 48.3 173% 

Indicated + Inferred 28.0 76.5 273% 
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Based on the soil mapping data the entire Arrowsmith Central target area is underlain by a single mixed 
silica sand material unit, which consists of dominant pale deep sands with interspersed yellow sands. 
The MRE has been estimated to the bottom of the potentially mineable sand layer with the top half 
metre of topsoil having been discounted in the MRE as it will be used for rehabilitation. Figure 4 below 
is a representative section through the MRE showing the modelled layer and Figure 5 shows the drill 
coverage over the tenements with the underlying sand types shown.  

 

Figure 4: Representative schematic section A – B (See Figure 5), Looking north; 10 times Vertical 
exaggeration. 

 

Metallurgical testwork completed to-date confirms this updated silica sand model is considered readily 
amenable to upgrading by conventional washing and screening methods to produce a high-grade silica 
sand product with high mass recoveries. The high-grade silica sand product specifications are expected 
to be suitable for the glass making, foundry and ceramics industries. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Simplified geology of the Arrowsmith Central Area. Figure 15 section line A – B shown. 
Tenements as in Figure 1. Auger and AC drill collar locations shown as blue and red points respectively. 
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Arrowsmith Central BFS and Maiden Ore Reserve  

VRX Silica announced details of the BFS and maiden Probable Ore Reserve for Arrowsmith Central on 
17 September 201911.  

The Probable Ore Reserve for Arrowsmith Central totals 18.9Mt @ 99.6% SiO2 as reported in 
accordance with the JORC Code, with 18.7Mt @ 99.6% SiO2 contained within the area of the Company’s 
Mining Lease application (M70/1392) for Arrowsmith Central.  Arrowsmith Central is a smaller Resource 
than Arrowsmith North but still has the potential to be a very long-life project with additional drilling of 
the Inferred Resource expected to be sufficient to realise the production target.  

It will produce alternative products to Arrowsmith North and will add to VRX Silica’s available catalogue 
of products to be produced. 

Financial model 

Based on capital and operating cost estimates a financial model was developed to evaluate the 
economics of the Arrowsmith Central project.  Key outcomes from the BFS and summary financial model 
outputs are set out below. 

 

Maiden Probable Ore 
Reserve Only 

Maiden Probable Ore  
Reserve and Inferred  
Mineral Resource 

Post Tax, ungeared NPV10 $103,800,000 $147,600,000 

Post Tax, ungeared NPV20 $47,800,000 $56,100,000 

Post Tax, ungeared IRR 60% 60% 

Payback period (yrs) (post tax) (ramp up rate) 2.8 2.8 

Exchange Rate US$/A$ $0.70 $0.70 

Life of Mine (yrs) (BFS Study) 13-14 25 

EBIT $335,000,000 $737,000,000 

Total Sales (no escalation)       $1,022,000,000   $2,167,000,000 

Cashflow after finance and tax $243,000,000 $539,000,000 

Capex (2 Mtpa)   $25,880,000  $25,880,000 

Capex contingency (inc) 20% 20% 

Life of Mine C1 costs, FOB Geraldton (inc Royalties) $28.21 $27.67 

Tonnes Processed (Mt) (BFS Study) 24 51 

Production Target (Mt) 19 39.6 

Probable Ore Reserves (Mt) 99.6% SiO2                  19 99.6% SiO2                    19 

Ore Reserve life (yrs) 9 9 

JORC Resources (Mt) 77 77 

 

  

 
11 ASX announcement of 17 September 2019, “Arrowsmith Central BFS and Maiden Ore Reserve.” 
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Notes: 

1. 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 itself will be realised.   

2. The Probable Ore Reserve and the Inferred Mineral Resource underpinning the above production 
targets have been prepared by a Competent Person in accordance with the requirements of the 
JORC Code.   

3. The material assumptions for the BFS are set out below. All such material assumptions continue to 
apply and have not materially changed from the date of release of the BFS. 

4. All figures are presented in Australian dollars, unadjusted for inflation. 

5. The first column shows outputs from the Probable Ore Reserve only and the second column 
showing outputs from the aggregated Probable Ore Reserve and the Inferred Mineral Resource. 

 

Key points and assumptions 

The key points and assumptions for Arrowsmith Central are the same as for Arrowsmith North (see 
above) except where noted below.  

The BFS is based on only 25 years production from a long-term +35 year mine life. 

The maiden Probable Ore Reserve of 18.7 Mt @ 99.6% SiO2 contained within the area of the Company’s 
Mining Lease application area supports a 13-14 year project.  This is estimated from the Indicated 
Mineral Resource only and constitutes approximately 48% of the estimated total production target (in 
terms of processed tonnes of silica sand) over the 25 year mine life for the project BFS.  The Company 
intends to mine solely from Probable Ore Reserves in the initial 13-14 years of the project. The balance 
is from the Inferred Mineral Resource in the proposed mining area which is 29.4 Mt @ 96.2% SiO2, 
which the Company intends to mine from year 14 onwards. 

Key economic assumptions for the Arrowsmith Central BFS are as follows: 

Currency Australian dollars 

Sales contracts in Asia for silica sand are invariably based $US and a A$0.70 
exchange rate has been applied 

Project life 25 years  

Total Probable Ore Reserve alone supports a 13-14 year project.  Mining will 
occur solely from the Probable Ore Reserve during the first 13-14 years. 

There is a reasonable expectation that with further close spaced drilling the 
existing Inferred Mineral Resource would convert to Indicated Mineral 
Resource and subsequently Probable Ore Reserve.  This will increase the 
mine life to well in excess of this time period, however the model is 
conservatively restricted to 25 years.   

Depreciation 15% rate on capital 

Corporate tax rate 27% on taxable profit 

Production Steady state of production from Probable Ore Reserves over life of mine, with 
the first 5 years at 1 million tonnes per year and thereafter at 2 million tonnes 
per year 
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Currently the Company has expressions of interest and letters of intent to 
purchase 1 million tonnes per year of Arrowsmith Central products and 
expects further interest once these products are available to the market 

Shares on Issue 404,318,617 

NPV estimation 
discount rates 

Standard financial modelling conducted at both 10% and 20% discount rates.  

The 20% rate is generally above standard reporting rates but demonstrates 
that the Project is still financially robust at this higher rate 

Capital cost Based on estimates ±15% from engineering companies with extensive 
experience in sand separation  

Operating costs A$27.67 C1 costs, including royalties 

Based on first principles and current rates for equipment 

Sales revenue US$35-46 per dry metric tonne dependent on product type, product quality, 
contract terms and quantity 

Revenue is constant based on current prices and ignores any projected 
growth in prices 

Maximum debt A$20 million 

Borrowing rates 12% 

Accounts receivable 30 days 

Accounts payable 30 days 

Plant maintenance 5% of capital cost per year 

Environmental bond A$500,000 

May be substituted by the WA Department of Mines, Industry Regulation and 
Safety’s “Mining Rehabilitation Fund” 

Capex contingency 20% 

Recoveries CF400 (Glass 400 ppm Fe2O3) 17%  
C20 (Foundry ASF 20) 34% 
C50 (Foundry ASF 50) 17% 

TiO2 Concentrate                         9% 

Recoveries are based on CDE testwork at ±5% 

 
The Company has undertaken sufficient drilling to assume geological and metallurgical continuity of the 
sand deposit.  There is negligible difference between the modelled sand in each category. In order to 
upgrade the Inferred Mineral Resource, the Company anticipates that an additional 500 m of aircore 
drilling will be required. The cost for drilling, assaying and associated studies is estimated (at current 
rates) to be in the region of $100,000 and will need to be undertaken within the first 13 years of mining 
operations.  

Given the simple nature of the silica sand deposit at the project and the associated geological and 
metallurgical confidence, the Company expects that this additional drilling will be sufficient to realise 
the production target. 

Notwithstanding the above, 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 itself will be realised. 
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Probable Ore Reserve 

VRX Silica has completed the necessary work to convert the Indicated Mineral Resource to Probable 
Ore Reserve. 

The Probable Ore Reserve for Arrowsmith Central totals 18.9 Mt @ 99.6% SiO2 as reported in 
accordance with the JORC Code with 18.7 Mt @ 99.6% SiO2 contained within the area of the Company’s 
Mining Lease application (MLA70/1392). 

Table 7: Arrowsmith Central Silica Sand Mineral Resource Estimate as at September 2019 

 

Table 8 below details the Probable Ore Reserve that will be produced from the mining of the Indicated 
Mineral Resource and processing in a purpose built, wet sand processing plant.  

The plant will produce four saleable products for different markets with a total Probable Ore Reserve 
of 18.9 Million tonnes, with 18.7 Million tonnes contained within the mining lease application 
M70/1392. 

Chemical Composition Global Within 
M70/1392 

     

Classification Product Recovery Million 
Tonnes 

Million 
Tonnes 

SiO2

% 
Al2O3

% 
Fe2O3

% 
TiO2

% 
LOI 
% 

Probable 

 

Arrowsmith-CF400 17% 4.2 4.1 

99.6 0.25 0.04 0.03 0.1 Arrowsmith-C20 34% 8.4 8.2 

Arrowsmith-C50 17% 4.2 4.1 

TiO2 Concentrate 9% 2.2 2.2    <1% +2%  

 Total Reserve 18.9 18.7 
     

 

  

Classification Million 
Tonnes SiO2% Al2O3% Fe2O3% TiO2% LOI% 

Indicated 28.2 96.6 1.7 0.4 0.2 0.7 

Inferred 48.3 96.9 1.5 0.4 0.2 0.7 

Indicated + Inferred 76.5 96.8 1.5 0.4 0.2 0.7 

* Note: Interpreted silica sand mineralisation is domained above a basal surface wireframe defined 
based on drill sampling depths. A depletion zone, consisting of the upper 0.5 m, is reserved for 
rehabilitation purposes and is not estimated or reported. Differences may occur due to rounding. 
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Particle Size   Sieve Opening (Mesh / μm Retained)   

Product 10 / 
2mm 

20 / 
850 

30 / 
600 

40 / 
425 

50 / 
300 

70 / 
212 

100 / 
150 

140 / 
106 

200 / 
75 

AFS 
No 

Arrowsmith-CF400 - 0% 0.5% 44% 38.9% 16.1% 0.5% - - 37 

Arrowsmith-C20 6.2% 22.2% 30.4% 37.9% 2.9% 0.3% 0.1% - - 22 

Arrowsmith-C50 - - 0.3% 31.9% 27.5% 17.3% 13.7% 8.2% 1.1% 49 

 
Table 8: Arrowsmith Central Silica Sand Probable Ore Reserve as at September 2019 

 
Metallurgical Factors 

As a part of the upgraded MRE, CSA Global reviewed the metallurgical testwork to comply with Clause 
49 of the JORC Code. CSA Global has concluded that the available process testwork indicates likely 
product qualities for glass, ceramics and foundry sand are considered appropriate for eventual 
economic extraction from Arrowsmith Central.  Favourable logistics and the location of the project 
support the classification of Arrowsmith Central (in accordance with Clause 49) as an industrial mineral 
with an Inferred/Indicated Mineral Resource 

The extensive metallurgical testwork which has been completed by CDE Global at their facility in 
Cookstown, Northern Ireland, and Nagrom in Kelmscott, Perth, allowed for the creation of a catalogue 
of silica sand products that could be produced from Arrowsmith Central12 (see Table 9).  

Chemical Composition (%) 

Product Industry SiO2 Al2O3 Fe2O3 TiO2 CaO MgO K2O 

Arrowsmith-CF400 Glass 99.6 0.25 0.040 0.030 0.005 0.001 0.050 

Arrowsmith-C20 Foundry 99.6 0.25 0.040 0.030 0.005 0.001 0.050 

Arrowsmith-C50 Foundry 99.6 0.25 0.040 0.030 0.005 0.001 0.050 

 

Particle Size     Sieve Opening (Mesh / μm Retained) 

Product 10 / 
2mm 

20 / 
850 

30 / 
600 

40 / 
425 

50 / 
300 

70 / 
212 

100 / 
150 

140 / 
106 

200 / 
75 

AFS 
No 

Arrowsmith-CF400   0.5% 44% 39% 16% 0.5%    

Arrowsmith-C20 6% 22% 30% 38% 3% 0.3% 0.1% 0%  22 

Arrowsmith-C50  0% 0.3% 32% 28% 17% 14% 8% 1% 49 

Table 9: Arrowsmith Central saleable Products from Catalogue 

 

  

 
12ASX announcement of 26 February 2019, “Testwork Update and product Catalogues”. 

F
or

 p
er

so
na

l u
se

 o
nl

y



DIRECTORS’ REPORT 
 

VRX Silica Limited 21 
  

In addition to these products the processing plant will produce a by-product from the spirals plant which 
contains a concentration of titanium minerals such as rutile and ilmenite which can be sold at a nominal 
value to a company with specialist equipment for separating mineral concentrate.  

These products become the recovered products which make up the Probable Ore Reserve, Table 8. 
The mass balance of the particle sizes was analysed allowing for the recoveries of these products in a 
wet processing plant to be estimated.13 The recovery of each product is shown in Table 10.  

Product Industry Recovery 

Arrowsmith - C20 Foundry 34% 

Arrowsmith - C50/CF400 Foundry / Glass 34% 

TiO2 Concentrate Mineral sands 9% 

 Total Recovery 77% 

Table 10: Arrowsmith Central Product Recovery 

 

Material Modifying Factors – Environmental Studies 

Development location: 

• East of the Beekeepers Nature Reserve 

• Approximately 20 km inland of the coast  

• South of the Arrowsmith River (Registered Aboriginal Heritage Site) 

• Outside of World Heritage Areas, National Heritage Places, Ramsar Wetlands, Conservation 
Reserves or Commonwealth Marine Reserves 

Revenue 

Commodity Prices 

Subject to final quality produced, the prices for the commodity will range from US$35 to US$46 per dry 
metric tonne FOB. There are no shipping cost estimates with all contracts to be based on FOB rates. 

Economic Factors 

The analysis is based on a 25 year production profile with the Probable Ore Reserve supporting a 13-
14 year project. Mining will occur solely from the Probable Ore Reserve during that period. There is a 
reasonable expectation that with further close spaced drilling the existing Inferred Resources would 
convert to Indicated Resources and Probable Reserves well in excess of this time period, however the 
model is conservatively restricted to 25 years.  See above for further information.  

Project Funding 

Mining from the area of the Probable Ore Reserve only supports a 13-14 year mine life. The Company 
intends to mine solely from the Probable Ore Reserve during that period. The financial model shows 
that Arrowsmith Central is a viable project with the Probable Ore Reserve only, and the Inferred Mineral 
Resource is not the determining factor for its viability.  

 
13ASX announcement of 3 May 2019, “High Recovery from Silica Sand Process Plant Design”. 
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MUCHEA PROJECT 

Muchea BFS and Maiden Ore Reserve 

On 18 October 2019 VRX Silica announced details of its BFS and maiden Probable Ore Reserve at 
Muchea. This was the third BFS for the Company’s three advanced silica sand projects announced 
during 2019. 

The Probable Ore Reserve for Muchea totals 18.7 Mt @ 99.9% SiO2 as reported in accordance with the 
JORC Code, with 14.6Mt @ 99.9% SiO2 contained within the area of the Company’s Mining Lease 
application (M70/1390) for Muchea. 

This Reserve estimate is only a small portion of the silica sand Inferred Resource Estimate for the project 
but produces a very high-grade product which is in high demand in specialist Asian markets. Muchea is 
a world class high-grade silica sand project which can support a substantial export industry for WA 
providing benefits to the State and the Muchea-Gingin district. 

Muchea will produce alternative high-grade products to Arrowsmith and will add to our available 
catalogue of products from our silica sand projects. The Company has already had significant interest in 
the Muchea product which will command higher prices than products from the Company’s Arrowsmith 
North and Central silica sand projects. 

Highlights: 

• Muchea has outstanding financial metrics and is capable of producing very high-grade silica sand 
products 

• Ungeared NPV10 of $338 million based on 25 years of a potential mine life of +100 years.  Other key 
BFS outcomes: 

• Total Probable Ore Reserve of 18.7 Mt @ 99.9% SiO2 with 14.6 Mt @ 99.9% SiO2 in the Mining 
Lease application area 

• Studies identify three high-grade high-value silica sand products in high demand in international 
markets 
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The Muchea Silica Sand Project (Muchea) is located 50km north of Perth (see Figure 6). 

Figure 6: Muchea Project Location 

 
Financial model 

Based on the capital and operating cost estimates a financial model was developed for the purpose of 
evaluating the economics of the Project.   

Key economic assumptions for the model are set out below and in detail in the BFS.  The BFS contains 
further details, including a life of mine production profile and sensitivity analysis for the model.  
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Key outcomes from the BFS and summary financial model outputs are set out below, with the first 
column showing outputs from the aggregated Probable Ore Reserve and the Inferred Mineral Resource, 
and the second column showing outputs from the Probable Ore Reserve only. 

Mining from the area of the Probable Ore Reserve only supports a 9-10 year mine life. The Company 
intends to mine solely from the Probable Ore Reserve during that period. The financial model shows 
that Muchea is a viable project with the Probable Ore Reserve only, and the Inferred Mineral Resource 
is not the determining factor for its viability. Key outcomes from the BFS and summary financial model 
outputs are set out below. 

 

Notes: 

1. 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 itself will be realised.   

2. The Probable Ore Reserve and the Inferred Mineral Resource underpinning the above 
production targets have been prepared by a Competent Person in accordance with the 
requirements of the JORC Code.   

3. The material assumptions for the BFS are set out below.  All such material assumptions 
continue to apply and have not materially changed from the date of release of the BFS. 

4. All figures are presented in Australian dollars, unadjusted for inflation.  

 

 Muchea                
(Inc. Inferred) 

Muchea        
(Reserve Only) 

Post Tax, ungeared NPV10 $337,900,000 $180,500,000 

Post Tax, ungeared NPV20 $146,400,000 $104,600,000 

Post Tax, ungeared IRR 96% 96% 

Payback period (yrs) (post tax) (ramp up rate) 2.3  2.3 

Exchange Rate US$/A$ $0.70 $0.70 

Life of Mine (yrs) (Scope of BFS Study) 25 15 

Total Sales (initial 25 years) no escalation $3,345,000,000 $1,011,000,000 

EBIT $1,540,000,000 $447,000,000 

Cashflow after finance and tax $1,123,000,000 $321,000,000 

Shares on Issue 404,318,617 404,318,617 

EPS after tax (per year) $0.11 $0.09 

Capex (2 mtpa) $32,820,000 $32,820,000 

Capex contingency (inc) 20% 20% 

Life of Mine C1 costs, FOB Kwinana (inc royalties) $32.74 $33.84 

Tonnes Processed (initial 25 years) (Mt) 54  16 

Production Target (Mt) (BFS Study) (25 years) 48.3 (9-10 years) 14.6 

Probable Ore Reserves @ 99.9% SiO2 (Mt) 18.7  18.7 

Ore Reserve life (yrs) 9-10 9-10 

JORC Resources (million tonnes) 208 208 
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Key points and assumptions 

The BFS is based on only 25 years production from a potentially long-term +100 year mine life. 

The maiden Probable Ore Reserve of 14.6 Mt @ 99.9% SiO2 contained within the area of the 
Company’s Mining Lease application and will support a 9-10 year project.  This is estimated from the 
Indicated Mineral Resource only and constitutes approximately 39% of the estimated total production 
target (in terms of processed tonnes of silica sand) over the 25 year mine life.  The Company intends 
to mine solely from Probable Ore Reserves during the initial 9-10 years of the project.  

The balance is from the Inferred Mineral Resource of 61.4 Mt @ 99.6% SiO2 in the proposed mining 
area which the Company intends to mine from year 10 onwards.  The Company has undertaken 
sufficient drilling to assume geological and metallurgical continuity of the sand deposit.  There is 
negligible difference between the modelled sand in each category. In order to upgrade the Inferred 
Mineral Resource, the Company anticipates that an additional 2,000m of aircore drilling will be required. 
The cost for drilling, assaying and associated studies is estimated (at current rates) to be in the region 
of $200,000 and will need to be undertaken within the first 9-10 years of mining operations.  Given the 
simple nature of the silica sand deposit at the project and the associated geological and metallurgical 
confidence, the Company expects that this additional drilling will be sufficient to realise the production 
target.  Notwithstanding this, 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 itself will be realised. 

The Company has been in discussions with both the Department of Premier and Cabinet and the 
Department of Jobs, Tourism, Science and Industry to identify options for the Company to gain access 
to ground within File Notation Area 12671 (FNA), which is for the proposed “Perth and Peel Green 
Growth Plan for 3.5 million”.  Whilst that ground sits outside the proposed development area for the 
project and the FNA does not affect the modelled 25 years of production at Muchea detailed in the BFS, 
the Company is seeking access to this ground to extend the project’s mine life to well beyond 25 years, 
and potentially over 100 years.  Further details of the FNA are set out in the BFS. 

The Company has met with various local Members of State and Federal Parliament with great support 
for the project. The project will be a potentially new long-term industry for Western Australia with 
substantial economic benefits, including long-term employment and royalties with a significant economic 
contribution to the Muchea-Gingin district. 

The Company has engaged with the Department of Water and Environmental Regulation following 
preliminary environmental studies to identify key issues pertaining to the project environmental approvals 
for mining particularly the vegetation for potential foraging by Red Tail and Carnaby’s cockatoos. 

VRX Silica has developed a mining and rehabilitation methodology specific to the environment at Muchea 
which will enable a successful restoration of mined areas. 

A key challenge for industrial minerals projects is meeting market specifications. The silica sand market 
has specifications for parameters such as purity (e.g. SiO2 content) in addition to tight specifications for 
trace elements such as Fe, Ti, Al and Cr in the glass industry.  

The Company is confident that it can meet specifications for the ultra-clear glass market from Muchea. 
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Key economic assumptions for the Muchea BFS are as follows: 

Currency Australian dollars 

Sales contracts in Asia for silica sand are invariably based $US and a 
A$0.70 exchange rate has been applied 

Project life 25 years  

Total Probable Ore Reserve alone supports a 9-10 year project.  Mining 
will occur solely from the Probable Ore Reserve during the first 9-10 
years. 

There is a reasonable expectation that with further close spaced drilling 
the existing Inferred Mineral Resource would convert to Indicated 
Mineral Resource and subsequently Probable Ore Reserve.  This will 
increase the mine life to well in excess of this time period, however the 
model is conservatively restricted to 25 years 

Depreciation 15% rate on capital 

Corporate tax rate 27% on taxable profit 

Production Steady state of production from Probable Ore Reserves over life of mine, 
with the first 2 years at 1 million tonnes per year and thereafter at 2 
million tonnes per year 

The Company has currently expressions of interest and letters of intent 
to purchase 3.5 million tonnes per year of Muchea products and expects 
further interest once these products are made available to the market 

Shares on Issue 404,318,617 

NPV estimation discount 
rates 

Standard financial modelling conducted at both 10% and 20% discount 
rates.  

The 20% rate is generally above standard reporting rates but 
demonstrates that the Project is still financially robust at this higher rate 

Capital cost Based on estimates ±15% from engineering companies with extensive 
experience in sand separation  

Operating costs A$32.74 C1 costs, including royalties 

Based on first principles and current rates for equipment 

Sales revenue US$38-55 (A$54-79) per dry metric tonne dependent on product type, 
product quality, contract terms and sales quantity 

Revenue is constant based on current prices and ignores any projected 
growth in prices 

Maximum debt A$30 million 

Borrowing rates 12% 

Accounts receivable 30 days 

Accounts payable 30 days 

Plant maintenance 5% of capital cost per year 

Environmental bond A$500,000 

May be substituted by the WA Department of Mines, Industry Regulation 
and Safety’s “Mining Rehabilitation Fund” 
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Capex contingency 20% 

Recoveries Muchea F80C   (80ppm Fe2O3)             20% 

Muchea F80      (80ppm Fe2O3)             48%     

Muchea F150    (150ppm Fe2O3)           20%  

Recoveries are based on CDE testwork at ±5% 

Probable Ore Reserve 

The Probable Ore Reserve for Muchea totals 18.7 Mt @ 99.9% SiO2 as reported in accordance with 
the JORC Code with 14.6Mt @ 99.6% SiO2 contained within the area of the Company’s Mining Lease 
application (MLA70/1390). 

VRX Silica has previously announced14 an upgraded MRE for Muchea of an Indicated Mineral 
Resource of 29 Mt @ 99.6% SiO2 in addition to an Inferred Mineral Resource of 179 Mt @ 99.6% 
SiO2 for a Total MRE of 208 Mt @ 99.6% SiO2, see Table 11. 

Table 11: Muchea Silica Sand Mineral Resource Estimate as at September 2019 

 

VRX Silica has now completed necessary work to convert the Indicated Mineral Resource to Probable 
Ore Reserves. 

Table 12 details the Probable Ore Reserve that will be produced from the mining of the Indicated Mineral 
Resource and processing in a purpose built, wet sand processing plant. The plant will produce three 
saleable products for different markets with a total Probable Ore Reserve of 18.7 Million tonnes, with 
14.6Mt @ 99.6% SiO2 contained within the Mining Lease application (M70/1390) area. 

  

 
14ASX announcement of 17 June 2019, “Muchea Mineral Resource Estimate Upgrade”. 

Classification Million Tonnes SiO2% Al2O3% Fe2O3% TiO2% LOI% 

Indicated 29 99.6 0.09 0.03 0.07 0.22 

Inferred 179 99.6 0.05 0.02 0.1 0.23 

Indicated + Inferred 208 99.6 0.06 0.02 0.1 0.23 

*Note: Interpreted silica sand mineralisation is domained above a basal surface wireframe. The upper 
(overburden) layer within 0.5 m of surface is depleted from the modelled silica sand unit, being 
reserved for rehabilitation purposes. All classified silica sand blocks in the model are reported. 
Differences may occur due to rounding. 
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Ore Reserve Global Within 
M70/1390      

Classification Product Recovery Million 
Tonnes 

Million 
Tonnes 

SiO2

% 
Al2O3

% 
Fe2O3

% 
TiO2

% 
LOI 
% 

Probable 

 

Muchea-F80 48% 10.2 8.0 +99.
9 

0.02 0.008 0.03
0 

0.1 
Muchea-
F80C 

20% 4.25 3.3 +99.
9 

0.02 0.008 0.03
0 

0.1 
Muchea-
F150 

20% 4.25 3.3 99.8 0.07 0.015 0.03
5 

0.1 
 Total Reserve 18.7 14.6      

 

Particle Size   Sieve Opening (μm Retained)  
Product 850 600 425 300 212 150 106 75 
Muchea-F80   0.5% 49% 50% 0.5%      
Muchea-F80C 9.0% 90.0% 1.0%      
Muchea-F150       0.5% 88% 11% 0.5%  

Table 12: Muchea Silica Sand Probable Ore Reserve as at October 2019 

 
Metallurgical Factors 

CSA Global reviewed the metallurgical testwork to comply with Clause 49 of the JORC Code15. CSA 
Global has concluded that the available process testwork indicates likely product qualities for glass and 
ceramics is considered appropriate for eventual economic extraction from Muchea. In addition, 
potentially favourable logistics and project location support the classification of the Muchea deposit (in 
accordance with Clause 49) as an industrial mineral with an Inferred/Indicated Mineral Resource.  

The extensive metallurgical testwork which has been completed by CDE Global at their facility in 
Cookstown, Northern Ireland, and Nagrom in Kelmscott, Perth, allowed for the creation of a catalogue 
of silica sand products that could be produced from Muchea16 (see Table 13).  

These products become the recovered products which make up the Ore Reserve (see Table 12). 

Chemical Composition 

Product 
SiO2 

% 

Al2O3 

% 

Fe2O3 

% 

TiO2 

% 

CaO 

% 

MgO 

% 

K2O 

% 

Muchea-F80 +99.9 0.02 0.008 0.030 0.005 0.001 0.004 

Muchea-F80C +99.9 0.02 0.005 0.030 0.005 0.001 0.004 

Muchea-F150 99.8 0.07 0.015 0.035 0.020 0.001 0.004 

 

 
15 Reviewed as part of the metallurgical testwork for the Muchea maiden MRE, see ASX announcement of 
20 November 2018, “Muchea Silica Sand Project Maiden Resource”. 
16ASX announcement of 26 February 2019, “Testwork Update and Product Catalogues”. 
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Particle Size   Sieve micron and % retained on sieve 

Product 850 600 425 300 212 150 106 75 53 

Muchea-F80   0.5% 49% 50% 0.5%         

Muchea-F80C 9.0% 90.0% 1.0%       

Muchea-F150       0.5% 88% 11% 0.5%     

Table 13: Muchea saleable products from catalogue  

 

The mass balance of the particle sizes was analysed allowing for the recoveries of these products in a 
wet processing plant to be estimated.17 The recovery of each product is shown in Table 14.  

Product Industry Recovery 

Muchea-F80 Glassmaking 48% 
Muchea-F80C LCD 20% 
Muchea-F150 Glassmaking 20% 
Total Recovery 88% 

Table 14: Muchea Product Recovery 

 

Material Modifying Factors – Mining Factors 

The mining method chosen for Muchea is a rubber wheeled front-end loader, feeding into a 3mm 
trommel screen to remove oversize particles and organics. Undersize sand is slurried and pumped to 
a sand processing plant located proximal to the Moora-Kwinana railway line. After processing, the silica 
sand is then loaded into railway trucks for bulk export from the Kwinana Bulk Terminal. 

Mining of the in-situ sand will extract to the extent and base of the Indicated Resource/Probable Ore 
Reserve leaving a slightly undulating surface. Appropriate buffer zones are left from the adjacent 
stakeholders such as freehold land and the Dongara-Pinjarra gas pipeline. 100% of the material in the 
mining area is considered to be sand that can be beneficiated to a saleable silica sand project. The top 
500mm has been excluded from the MRE as it will be reserved for rehabilitation purposes. As there is 
no waste material, the recovery factor is considered to be 100% and ore loss therefore is considered to 
be 0%. 

Material Modifying Factors – Environmental Studies 

Development location: 

• Mining is 100% on Unallocated Crown Land  

• East of the Yeal Nature Reserve and State Forest 

• West of Freehold land  

• South of Gingin Airfield 

• Approximately 25 km inland of the coast 

 
17ASX announcement of 3 May 2019, “High Recovery from Silica Sand Process Plant Design”. 
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• 2km West of Chandala Brook (Registered Aboriginal Heritage Site) 

• Outside of World Heritage Areas, National Heritage Places, Ramsar Wetlands, Conservation 
Reserves or Commonwealth Marine Reserves 

The Probable Ore Reserve is located within an area of deep Bassendean sands, leached of nutrients. 
The vegetation type is Banksia Woodlands. The topography is low to medium dunes. 

Mine Plan 

The production target for Muchea incorporates the maiden Probable Ore Reserve of 14.6 Mt @ 99.9% 
SiO2 that sits within the Mining Lease application area (see above under “Probable Ore Reserve”) as 
well as a portion of the Inferred Mineral Resource. 

The Inferred Mineral Resource available to mine within the Mine Plan Pit is 61.4 Mt @ 99.6% SiO2.   

In designing the Mine Plan Pit, the Company has examined the restrictions and constraints on mining 
activities in the context of surrounding areas and the interests of stakeholders, and planned accordingly.  
To that end, the Mine Plan Pit ensures: 

• mining will not occur any closer than 100m to the Dongara to Pinjarra gas pipeline; 

• mining will not occur any closer than 200m to the boundary of any freehold land and will be at least 
600m from the nearest house; and 

• the Mining Lease area does not intersect with the Gingin Airfield ground and mining will not occur 
any no closer than 250m to the boundary of the Gingin Airfield.  In addition, mining will not occur 
under the flight lines to and from the airfield. 

These buffer zones are at least equal to, or are in excess of, industry practice and legislative 
requirements (if any).  In addition, the western boundary of the Mine Plan Pit is contiguous with the FNA 
and does not intersect with any proposed conservation area under the Green Growth Plan.   

The Mine Plan Pit is not impacted by any known exclusion areas. 

The maiden Probable Ore Reserve is estimated from the Indicated Mineral Resource only.  This 
constitutes approximately 30% of the estimated total production target (in terms of processed tonnes of 
silica sand) over the 25 year mine life for the project BFS estimates.  It provides sufficient tonnage for 
the first 9-10 years of mining operations.  The Company intends to mine solely from the Probable Ore 
Reserve during that period. Key assumptions underpinning the financial model for the Project are set 
out below, including timing for project start-up and ramp-up to full capacity.  The financial model (see 
below and in the BFS) shows that Muchea is a viable project with the Probable Ore Reserve only, and 
the Inferred Mineral Resource is not the determining factor for its viability.  

The ore which forms the Inferred Mineral Resource is contiguous with the Indicated Mineral Resource 
and has been categorised as lower confidence due to wider spaced drilling.  (Drilling of the Indicated 
Mineral Resource is typically 50m spaced along existing tracks, whereas the Inferred Mineral Resource 
is drilled on a 400m spacing along existing tracks.)   

The Company has undertaken sufficient drilling to assume geological and metallurgical continuity of the 
sand deposit.  There is negligible difference between the modelled sand in each category and it is 
believed an additional 1,500m of drilling would be required to upgrade the inferred resource category. 
The cost for drilling, assaying and associated studies is estimated (at current rates) to be in the region 
of $250,000 and will need to be undertaken within the first 9 years of mining operations.  

Given the simple nature of the silica sand deposit at the Project and the associated geological and 
metallurgical confidence, the Company expects that this additional drilling will be sufficient to realise 
the production target. 
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Notwithstanding the above, 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 itself will be 
realised. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Muchea Post-Mining of Ore Reserves and Inferred Resources Topography (5:1 vertical exaggeration)  
Probable Ore Reserve within green boundaries and Inferred Mineral Resource within blue boundaries. 
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Figure 8: Muchea Pre-Mining Topography (10:1 vertical exaggeration)  

 

 
Figure 9: Muchea Post-Mining Topography (10:1 vertical exaggeration) 
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Assessment Process 

• Pre-referral submission to DotEE 

• Final referral submission to DotEE 

• Submission of Section 38 referral to the State EPA 

• Seek an Accredited Environment Protection and Biodiversity Conservation Act 1999 (Cth) 
Assessment under the State Environmental Protection Act 1986 (WA) via an Environmental Review 
Document with public comment 

• Undertake any further studies required 

• Submission of Environmental Review Document 

Mitigation Strategies 

• Proposed action lies within a large development envelope, allowing for the flexibility to target areas 
of lower significance to MNES 

• Disturbance will be kept to a minimum, up to 35 ha per year and 14 ha at any one time 

• Progressive rehabilitation using topsoil re-location to ensure topsoil and plants are translocated 
intact to previously mined areas 

• Conduct further surveys to identify MNES 

• Use findings to steer the project and avoid MNES where possible 

There are no mine tailings storage requirements, there are no waste dumps and processing requires 
no chemicals. 

Material Modifying Factors – Infrastructure 

The project is located on vacant, unallocated crown land which is east of the Yeal Nature Reserve and 
Sate Forrest, west of Freehold land and south of the Gingin Airfield. The southern boundary is the limit 
of tenure. The Brand Highway is proximal to the area and access is via the sealed Timaru Road from 
Brand Highway. The rail line to the Kwinana Bulk Terminal runs east of the Brand Highway and will be 
used to transport the processed silica sand to the Kwinana Bulk Terminal for bulk export.  

The project will require its own installed power and water infrastructure and as there will be no 
accommodation at the mine site labour will be sourced from the nearest towns, Gingin and Muchea 
(approximately 12km and 14 km, respectively, from the mine site). 

Costs 

Operating costs  

Operating costs were determined from first principles and are estimated to include all costs to mine, 
process, transport and load product on to ships. 

Royalties 

The prevailing rate of royalty due to the State is used in VRX’s economic assessments. The State 
Royalty rate is A$1.17 per dry metric tonne and reviewed every 5 years with the next review due in 
2020. 

A 1% net production royalty from the project will be payable to Australia Silica Pty Ltd.  

There are no other royalties payable, though a royalty is in the process of being negotiated with Native 
Title claimants and has been included in the project metrics. 
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Revenue  

Product Quality 

Multiple products will be differentiated during processing subject to required particle size distribution by 
screening. Recovery of products has been independently assessed by CDE Global, a world leading 
silica sand testing laboratory. 

Commodity Prices 

Commodity prices for silica sand products have been determined by independent industry source 
Stratum Resources. The industry standard is that sales contracts are in US dollars. The exchange rate 
to convert to Australian dollars will be the prevailing rate at the time of payment.  

Subject to final quality produced, the prices for the commodity will range from US$38 to US$55 per dry 
metric tonne FOB. There will be no other treatment, smelting or refining charges and no shipping cost 
estimates with all contracts to be based on FOB rates. 

Revenue will be based on a negotiated per shipment basis per dry metric tonne FOB with payment by 
demand on an accredited bank letter of credit. 

Market Assessment 

The Company has commissioned an independent assessment of the current market prices for proposed 
products by industry leader Stratum Resources. The assessment includes projections for future 
demand and supply of silica sand and concludes that there is a future tightening of supply of suitable 
glassmaking silica sand with a commensurate increase in price. 

Sales volumes have been estimated as a result of received letters of intent and expressions of interest 
to purchase products. 

Economic Factors 

The Company’s economic analysis has calculated at a 10% discounted ungeared post tax NPV. A 20% 
discounted NPV has also been calculated to demonstrate the strength of the economic analysis.  

The assessment has not considered any escalated future product prices nor any inflation to operating 
costs. The analysis has used a US$/A$ exchange rate of US$0.70/A$1.00.  

The analysis is based on a 25 year production profile with the Probable Ore Reserve supporting a 9-10 
year project. Mining will occur solely from the Probable Ore Reserve during that period. There is a 
reasonable expectation that with further close spaced drilling the existing Inferred Resources would 
convert to Indicated Resources and Probable Reserves well in excess of this time period, however the 
model is conservatively restricted to 25 years.  See above for further information.  

Capital requirements are based on independent estimates. 

The analysis is most sensitive to the exchange rate and sales prices. The analysis indicates the 
financials of the project are very robust and there is a high confidence that a viable long-term mining 
operation can be justified.  

Due to the higher-grade products the average sales price of Muchea silica sand products is higher than 
those from the Arrowsmith silica sand projects.  
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Social Factors 

The Company lodged an application for a Mining Lease (M70/1390) on 17 January 2019. The 
application lies within the Whadjuk native title claim boundaries (WAD242/11), which is part of the South 
West Native Title Settlement. The Whadjuk people are represented by the South West Aboriginal Land 
and Sea Council Aboriginal Corporation. The Company is currently in negotiations with the claimant 
group with respect to this mining lease application including the Miscellaneous Licences applications 
required to access the project area, and the Company expects that an agreement will be reached 
between the parties allowing for the Mining Lease to be granted.  

The project is wholly on unallocated crown land with little negative impact on local communities.  

Project Funding 

The financial model summarised in the BFS sets out the project metrics and provides a basis for the 
potential capital structure of the Company for the development of the project.  Total capital expenditure 
at Muchea (for a 2 million tonnes per annum processing plant) is estimated at approximately 
A$33 million (the BFS details capital cost estimates). 

The Company anticipates that the source of funding for the capital investment at Muchea will be any 
one, or a combination of, equity, debt and pre-paid offtake from the project. Whilst no final decision has 
been made in that regard, the financial model assumes a maximum A$30 million in debt. 

The Company has received a number of enquiries and expressions of interest from debt financiers for 
the project.  As noted above, the financial model provides for debt capacity and is designed to meet the 
expectations of any providers of potential debt funding for their due diligence and other internal 
requirements.  

In addition, VRX Silica has also received enquiries and expressions of interest from organisations 
across Asia for silica sand products from the project and holds signed letters of intent for substantial 
tonnages.  A number of these organisations have expressed interest in becoming a funding partner of 
the Company for development of a mine by way of pre-paid offtake arrangements or commercial debt 
funding.  

The balance of the Company’s capital requirements will be funded from equity capital. 

Whilst the envisaged project development requires a low capital intensity relative to a greenfields hard 
rock mining project, and any one of, or a combination of equity, debt and pre-paid offtake is planned, 
VRX Silica has not as yet secured the required capital. The positive financial metrics of the BFS and 
feedback from potential funding partners provides encouragement as to the likelihood of meeting 
optimum project and corporate capital requirements. 
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Muchea and Arrowsmith Total Indicated and Inferred Resources 

Total Indicated and Inferred Resources at the Company’s three silica sand projects is now in excess of 
1 billion tonnes (see Table 15). 

 

Table 15: Total Silica Sand Resource Inventory 

  

Classification Domain Million Tonnes SiO₂% Al₂O₃% Fe₂O₃% TiO₂% LOI%
Indicated and Inferred White Sand 313 98.7 0.54 0.15 0.18 0.24
Indicated and Inferred Yellow Sand 458 97.6 1.08 0.40 0.17 0.52
Indicated and Inferred All Sand 771 98.0 0.86 0.30 0.17 0.41

Classification Million Tonnes SiO₂% Al₂O₃% Fe₂O₃% TiO₂% LOI%
Indicated 29 99.6 0.09 0.03 0.07 0.22
Inferred 172 99.6 0.05 0.02 0.1 0.23
Indicated + Inferred 208 99.6 0.06 0.02 0.1 0.23

Classification Million Tonnes SiO₂% Al₂O₃% Fe₂O₃% TiO₂% LOI%
Indicated 28.2 96.6 1.7 0.4 0.2 0.7
Inferred 48.3 96.9 1.5 0.4 0.2 0.7
Total 76.5 96.8 1.5 0.4 0.2 0.7

Classification Million Tonnes SiO₂% Al₂O₃% Fe₂O₃% TiO₂% LOI%
Indicated + Inferred 1,056 98.2 0.75 0.25 0.16 0.40

Muchea Silica Sand (VRX - June 2019)

Arrowsmith Central Silica Sand (CSA Global - August 2019)

All project areas Silica Sand

Arrowsmith North Silica Sand (CSA Global - July 2019)
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Muchea, Arrowsmith North and Arrowsmith Central Project Metrics 

Key BFS outcomes for Muchea, Arrowsmith North and Arrowsmith Central, and in aggregate, are set 
out below.  

 
Notes: 

1. A proportion of the production target for each of Arrowsmith Central and Muchea is based on 
Inferred Mineral Resource.  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 itself will be realised.   

2. The Ore Reserves and, in the case of Arrowsmith Central and Muchea, the Inferred Mineral 
Resource underpinning the above production targets have been prepared by a Competent Person 
in accordance with the requirements of the JORC Code.   

3. The material assumptions are set out in the BFS for each project. All such material assumptions 
continue to apply and have not materially changed from the date of release of the BFS’s. 

4. All figures are presented in Australian dollars, unadjusted for inflation 

  

 Arrowsmith  
North 

Arrowsmith 
Central 

Muchea Total 

Post Tax, ungeared NPV10 $242.3m $147.6m $337.9m $727.8m 

Post Tax, ungeared NPV20 $99.8m $56.1m $146.4m $302.3m 

Post Tax, ungeared IRR 79% 60% 96% 83% 

Payback period (yrs) (post tax) (ramp up rate) 2.4 2.8 2.3 2.4 

Exchange Rate US$/A$ $0.70 $0.70 $0.70 $0.70 

Life of Mine (yrs) (Scope of BFS Study) 25 25 25 25 

Total Sales (initial 25 years) no escalation $2,773m $2,167m $3,345m $8,285m 

EBIT $1,144m $737m $1,540m $3,421m 

Cashflow after finance and tax $835m $539m $1,123m $2,497m 

Shares on Issue 404,318,617 

EPS after tax (per year) $0.08 $0.05 $0.11 $0.25 

Capex (2 mtpa) $28.3m $25.9m $32.8m $87m 

Capex contingency (inc) 20% 20% 20% 20% 

Life of Mine C1 costs, FOB Kwinana (inc royalties) $30.18 $27.67 $32.74 $30.24 

Tonnes Processed (initial 25 years) (Mt) 53 51 54 158 

Production Target (Mt) (BFS Study) (initial 25 Years) 47.7 39.6 48.3 136 

Probable Ore Reserves (Mt) 204 18.9 18.7 242 

Ore Reserve life (yrs) 102 10 9-10  

JORC Resources (million tonnes) 771 77 208 1,056 
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Warrawanda Project 

Assays conducted on cores from the diamond drilling program undertaken have indicated that the 
quartz outcrops are not an economic grade and have insufficient tonnages to warrant further 
exploration. The tenement holding is under review. 
 

Corporate 

China Southern Glass Strategic Alliance 

On 11 July 2019, VRX Silica announced it had entered into a memorandum of understanding (MOU) 
with CSG Holding Co Ltd18 (China Southern Glass) to form a strategic alliance in connection with the 
Company’s Muchea Silica Sand Project. 
 
China Southern Glass is the largest architectural glass manufacturer in the Peoples’ Republic of China 
(PRC), involved in the manufacture and sale of glass products including float glass, display glass, 
automotive glass, coated glass, mirrors, colour filter glass, solar glass and conservation glass. 
 
The objectives of the strategic alliance include exploring the potential for marketing, promotion and sale 
in the PRC of silica sand products from the Muchea project and potential sources of capital finance for 
the construction of production facilities at the Muchea project.  In addition, the parties will consider 
potential for the development of a high-quality glass manufacturing facility in Western Australia for silica 
sand products generated from the Muchea project. 
 
Capital Raising 

During the period 6 million 2.8c options were exercised and on 4 November 2019 VRX Silica announced 
it had successfully completed a bookbuild to raise $4 million (before costs) through a placement of 
securities to a range of sophisticated and institutional investors, including existing shareholders and 
new investors. 

The placement funds were raised to accelerate the advancement of the Company’s Arrowsmith North, 
Arrowsmith Central and Muchea silica sand projects, including for permitting and approvals, long lead 
capital items, detailed engineering work, hydro and resource drilling, and for working capital purposes. 

The placement was made under the Company’s placement capacity under Listing Rule 7.1 and resulted 
in the issue of 34,782,610 new fully paid ordinary shares at an issue price of 11.5 cents each. 
Participants in the placement were also entitled to wene free-attaching option for every two shares 
subscribed for in the placement exercisable at 18 cents and expiring 18 months from their date of issue 
to be quoted on ASX subject to meeting ASX listing rule requirements. 

Hartleys Limited (AFSL No 230052) acted as lead manager to the placement. 

Events Subsequent to the Half Year 

On 29 January 2020 the Company held a general meeting of shareholders seeking Listing Rule 7.4 
ratification of the issue of the placement shares referred to above and Listing Rule 7.1 approval for the 
issue of the free-attaching options and options to the lead manager.  All resolutions were passed 
following the conduct of a poll.  

The options were issued on 31 January 2020 and quoted on ASX on 4 February 2020.  

  

 
18 ASX announcement of 11 July 2019, “China Southern Glass Strategic Alliance”. 
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On 31 January 2020 the Company announced that its wholly-owned subsidiary and holder of the Muchea 
Muchea project, Wisecat Pty Ltd, had signed a Native Title Mining Project Agreement for the Muchea 
project with the Whadjuk People Native Title Claim Applicants under Application WAD242/2011 (as the 
authorised representatives of the Whadjuk People Native Title Claim Group) and the South West 
Aboriginal Land & Sea Council Aboriginal Corporation in its capacity as agent for the Whadjuk People. 

Under the terms of the agreement the Whadjuk People give their consent to the grant of the Mining Lease 
and the Miscellaneous Licences for the Muchea project within the Native Title claim area and the conduct 
of silica sand mining operations at the Muchea project. 

 
Competent Persons’ Statements  

The information in this report that relates to Arrowsmith North, Arrowsmith Central and Muchea 
Exploration Results and Muchea Aircore Drilling Area Mineral Resources are based on data collected 
and complied under the supervision of Mr David Reid, who is a full-time employee of VRX Silica. Mr 
Reid, BSc (Geology), is a registered member of the Australian Institute of Geoscientists and has 
sufficient experience that is relevant to the style of mineralisation and type of deposit under 
consideration and the activity being undertaken to qualify as a Competent Person under the 2012 
edition of the Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves (JORC Code). Mr Reid consents to the inclusion of the data in the form and context in which 
it appears. 

The information in this report that relates to Arrowsmith North, Arrowsmith Central and Muchea Auger 
area Mineral Resources is based on information compiled by Mr Grant Louw who is a full-time employee 
of CSA Global, under the direction and supervision of Dr Andrew Scogings, who is an Associate of CSA 
Global. Dr Scogings is a Member of the Australasian Institute of Mining and Metallurgy and a Member 
of the Australian Institute of Geoscientists. He is a Registered Professional Geologist in Industrial 
Minerals. Dr Scogings has sufficient experience relevant to the style of mineralisation and type of 
deposit under consideration and to the activity which he is undertaking to qualify as Competent Person 
as defined in the 2012 edition of the Australasian Code for the Reporting of Exploration Results, Mineral 
Resources, and Ore Reserves (JORC Code). Dr Scogings consents to the disclosure of information in 
this report in the form and context in which it appears. 

The information in this report that relates to Arrowsmith North, Arrowsmith Central and Muchea 
Probable Ore Reserves is based on data collected and compiled under the supervision of Mr David 
Reid, who is a full-time employee of VRX Silica. Mr Reid, BSc (Geology), is a registered member of the 
Australian Institute of Geoscientists and has sufficient experience that is relevant to the style of 
mineralisation and type of deposit under consideration and the activity being undertaken to qualify as a 
Competent Person under the 2012 edition of the Australasian Code for Reporting of Exploration 
Results, Mineral Resources and Ore Reserves (JORC Code). Mr Reid consents to the inclusion of the 
data in the form and context in which it appears. 

 
Authority for Release 

This announcement has been authorised for release to ASX by Bruce Maluish, VRX Silica Limited 
Managing Director. 
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            Consolidated 
  31 December 

2019 
31 December 

2018 
  $ $ 
    
Continuing operations    
Revenue   27,748 35,900 
    
Exploration and evaluation expenditure  (303,534) (180,917) 
Depreciation  (24,826) (879) 
Directors fees and benefits expense  (186,875) (189,500) 
Finance costs  (2,818) - 
Share based payments  (144,792) (1,295,850) 
Other expenses  (744,068) (628,038) 
Loss before income tax expense  (1,379,165) (2,259,284) 
    
Income tax expense  - - 

Net loss for the period 
 

(1,379,165) (2,259,284) 
    
Other comprehensive income  - - 
Other comprehensive income for the period, net of tax  - - 
    
Total comprehensive loss attributable to members of 
VRX Silica Limited 

  
(1,379,165) 

 
(2,259,284) 

    
    
Basic and diluted loss per share (cents per share)  (0.33) (0.68) 
    

 
 

 
The accompanying notes form part of these financial statements 
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 Consolidated 
  

 
 
Note 

 31 December 
2019 

$ 

30 June 
2019 

$ 

ASSETS     
Current Assets     
Cash and cash equivalents   3,856,525 1,545,418 
Trade and other receivables   197,195 222,593 

Total Current Assets   4,053,720 1,768,011 

     
Non-Current Assets     
Trade and other receivables   25,793 45,794 
Plant and equipment   14,139 11,016 
Right-of-use assets 2  149,605 - 
Deferred exploration expenditure 3  7,328,074 6,972,573 

Total Non-Current Assets   7,517,611 7,029,383 

Total Assets   11,571,331 8,797,394 

     
LIABILITIES     
Current Liabilities     
Trade and other payables   222,340 303,215 
Provisions   75,329 59,365 
Lease liabilities 4  44,638 - 

Total Current Liabilities   342,307 362,580 

     
Non-Current Liabilities     
Lease liabilities 4  106,233 - 

Total Non-Current Liabilities   106,233 - 

Total Liabilities   448,540 362,580 

Net Assets   11,122,791 8,434,814 

     
EQUITY     
Issued capital 5  34,718,699 30,796,699 
Reserves   4,333,498 4,188,356 
Accumulated losses   (27,929,406) (26,550,241) 

Total Equity   11,122,791 8,434,814 

 
 
 
 
 The accompanying notes form part of these financial statements 
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Consolidated Issued 

Capital 
$ 

 
Reserves 

$ 

Accumulated 
Losses 

$ 

Total 
Equity 

$ 
     

 

Balance at 1 July 2019 30,796,699 4,188,356 (26,550,241) 8,434,814 
Loss for period - - (1,379,165) (1,379,165) 
Total comprehensive loss for period - - (1,379,165) (1,379,165) 
Securities issued during the period 4,168,000 - - 4,168,000 
Capital raising costs (246,000) - - (246,000) 
Cost of share based payments - 145,142 - 145,142 

Balance at 31 December 2019 34,718,699 4,333,498 (27,929,406) 11,122,791 

     
  
 

Balance at 1 July 2018 21,448,698 1,923,506 (20,532,291) 2,839,913 

Loss for period - - (2,259,284) (2,259,284) 
Total comprehensive loss for period - - (2,259,284) (2,259,284) 

Securities issued during the period 7,075,000 - - 7,075,000 
Capital raising costs (23,072) - - (23,072) 
Cost of share based payments - 1,971,850 - 1,971,850 

Balance at 31 December 2018 28,500,626 3,895,356 (22,791,575) 9,604,407 

     
 

 
 
 The accompanying notes form part of these financial statements 
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 Consolidated 
  31 December 

2019 
$ 

31 December 
2018 

$ 
    
Cash flows from operating activities    
Payments to suppliers and employees  (963,762) (848,393) 
Interest received  1,529 2,748 
Other income  26,075 26,075 
Interest and other finance costs paid  (2,818) - 

Net cash outflows used in operating activities  (938,976) (819,570) 

    
Cash flows from investing activities    
Expenditure on mining interests  (661,978) (676,340) 
Payment for plant and equipment  (8,241) (5,146) 
Refund of security deposit  20,000 - 

Net cash outflows used in investing activities  (650,219) (681,486) 

    
Cash flows from financing activities    
Proceeds from issue of shares and options  4,168,052 2,400,000 
Payment of capital raising costs  (246,000) (23,072) 
Repayment of lease liabilities  (21,750) - 

Net cash provided by financing activities  3,900,302 2,376,928 

Net increase in cash held  2,311,107 875,872 

Cash at beginning of the half-year  1,545,418 276,936 

Cash at end of the half-year  3,856,525 1,152,808 

    
 
 
 

The accompanying notes form part of these financial statements
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1. STATEMENT OF SIGNIFICANT ACCOUNTING POLICIES 
 
Basis of Preparation 
 
These general purpose interim financial statements for the half-year reporting period ended 31 
December 2019 have been prepared in accordance with Australian Accounting Standard AASB 134: 
Interim Financial Reporting and the Corporations Act 2001. The consolidated entity is a for-profit entity 
for financial reporting purposes under Australian Accounting Standards. Compliance with AASB 134 
ensures compliance with International Financial Reporting Standard IAS 34 'Interim Financial 
Reporting'. 
 
This interim financial report does not include full disclosures of the type normally included in an annual 
report. It is recommended that this financial report to be read in conjunction with the annual financial 
report for the year ended 30 June 2019 and any public announcements made by VRX Silica Limited 
during the half-year reporting period in accordance with the continuous disclosure requirements of the 
Corporations Act 2001. 
 
The accounting policies have been consistently applied with those of the previous financial year and 
corresponding interim reporting period, except in relation to the matters disclosed below. 
 
New and Revised Accounting Standards 
 
The consolidated entity has adopted all of the new and revised Accounting Standards and 
Interpretations issued by the Australian Accounting Standards Board that are mandatory for the current 
reporting period. 
 
Any new, revised or amending Accounting Standards or Interpretations that are not yet mandatory have 
not been early adopted by the consolidated entity. 
 
The following Accounting Standards and Interpretations are most relevant to the consolidated entity: 
  
AASB 16 Leases 
The consolidated entity has adopted AASB 16 from 1 July 2019. The standard replaces AASB 117 
'Leases' and for lessees eliminates the classifications of operating leases and finance leases. Except 
for short-term leases and leases of low-value assets, right-of-use assets and corresponding lease 
liabilities are recognised in the statement of financial position. Straight-line operating lease expense 
recognition is replaced with a depreciation charge for the right-of-use assets (included in operating 
costs) and an interest expense on the recognised lease liabilities (included in finance costs). In the 
earlier periods of the lease, the expenses associated with the lease under AASB 16 will be higher when 
compared to lease expenses under AASB 117. However, EBITDA (Earnings Before Interest, Tax, 
Depreciation and Amortisation) results improve as the operating expense is now replaced by interest 
expense and depreciation in profit or loss. For classification within the statement of cash flows, the 
interest portion is disclosed in operating activities and the principal portion of the lease payments are 
separately disclosed in financing activities. For lessor accounting, the standard does not substantially 
change how a lessor accounts for leases. 
 
  

F
or

 p
er

so
na

l u
se

 o
nl

y



NOTES TO THE FINANCIAL STATEMENTS 
For the Half-year ended 31 December 2019 

 

VRX Silica Limited 46 
  

 
1. STATEMENT OF SIGNIFICANT ACCOUNTING POLICIES (CONTINUED) 
 
Impact of adoption 
AASB 16 was adopted using the modified retrospective approach and as such the comparatives have 
not been restated. The impact of adoption on opening accumulated losses as at 1 July 2019 was as 
follows: 
 
 1 July 2019 
 $ 
  
Operating lease commitments as at 1 July 2019 (AASB 117) 140,878 
Variable outgoings and parking licence payments not recognised as a right-of 
use asset (AASB 16) (53,599) 
Option to renew for a further 24 months, likely to be taken 98,272 
Operating lease commitments discount based on the weighted average 
incremental borrowing rate of 3.5% (AASB 16) (11,638) 
Short-term leases not recognised as a right-of-use asset (AASB 16) (1,292) 
Right-of-use assets (AASB 16) 172,621 
  
Lease liabilities - current (AASB 16) (43,877) 
Lease liabilities - non-current (AASB 16) (128,744) 
  
Change in opening accumulated losses as at 1 July 2019 - 
 
 
Right-of-use assets 
A right-of-use asset is recognised at the commencement date of a lease. The right-of-use asset is 
measured at cost, which comprises the initial amount of the lease liability, adjusted for, as applicable, 
any lease payments made at or before the commencement date net of any lease incentives received, 
any initial direct costs incurred, and, except where included in the cost of inventories, an estimate of 
costs expected to be incurred for dismantling and removing the underlying asset, and restoring the site 
or asset. 
  
Right-of-use assets are depreciated on a straight-line basis over the unexpired period of the lease or 
the estimated useful life of the asset, whichever is the shorter. Where the consolidated entity expects 
to obtain ownership of the leased asset at the end of the lease term, the depreciation is over its 
estimated useful life. Right-of use assets are subject to impairment or adjusted for any remeasurement 
of lease liabilities. 
  
The consolidated entity has elected not to recognise a right-of-use asset and corresponding lease 
liability for short-term leases with terms of 12 months or less and leases of low-value assets. Lease 
payments on these assets are expensed to profit or loss as incurred. 
  
Lease liabilities 
A lease liability is recognised at the commencement date of a lease. The lease liability is initially 
recognised at the present value of the lease payments to be made over the term of the lease, discounted 
using the interest rate implicit in the lease or, if that rate cannot be readily determined, the consolidated 
entity's incremental borrowing rate. Lease payments comprise of fixed payments less any lease 
incentives receivable, variable lease payments that depend on an index or a rate, amounts expected to 
be paid under residual value guarantees, exercise price of a purchase option when the exercise of the 
option is reasonably certain to occur, and any anticipated termination penalties. The variable lease 
payments that do not depend on an index or a rate are expensed in the period in which they are incurred. 
  
Lease liabilities are measured at amortised cost using the effective interest method. The carrying 
amounts are remeasured if there is a change in the following: future lease payments arising from a 
change in an index or a rate used; residual guarantee; lease term; certainty of a purchase option and 
termination penalties. When a lease liability is remeasured, an adjustment is made to the corresponding 
right-of use asset, or to profit or loss if the carrying amount of the right-of-use asset is fully written down. 
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2. RIGHT-OF-USE ASSETS 
 
 31 December 

2019 
$ 

30 June 
2019 

$ 
   
Land and buildings – right-of-use  172,621  - 
Less: Accumulated depreciation  (23,016)  - 
  149,605  - 

   
 
There were no additions to the right-of-use assets during the half-year. 
 
The consolidated entity leases land and buildings for its offices under a two year agreement with an 
option to extend for an additional two years. On renewal, the terms of the leases are renegotiated. 
  
The consolidated entity leases warehouse space and office equipment. These leases are either short-
term or low-value, so have been expensed as incurred and not capitalised as right-of-use assets. 
 
 
3. DEFERRED EXPLORATION EXPENDITURE 
 
Costs carried forward in respect of areas of interest in the following phases: 
 
 31 December 

2019 
$ 

30 June 
2019 

$ 
   
Exploration and evaluation phase – at cost  7,328,074  6,972,573 
   
Movement   
Balance at beginning of half-year  6,972,573  
Expenditure incurred  659,035   
Expenditure written off  (303,534)  

Total deferred exploration expenditure  7,328,074   

   
 
Ultimate recoupment of exploration and evaluation expenditure carried forward is dependent on 
successful development and commercial exploitation or, alternatively, sale of the relevant areas of 
interest, at amounts at least equal to book value. 
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4. LEASE LIABILITIES 
 
 31 December 

2019 
$ 

30 June 
2019 

$ 
   
Current  44,638  - 
   
   
Non-Current  106,233  - 
   

 
 
 
 
5. ISSUED CAPITAL 
 31 December 

2019 
$ 

30 June 
2019 

$ 
 

Issued Capital   

Ordinary shares – fully paid 34,718,699 30,796,699 

   
   
Movement in ordinary shares on issue Number $ 
Ordinary shares – fully paid   
Balance at beginning of half-year 404,318,617 30,796,699 
Issued on exercise of options 6,000,000 168,000 
Issued for cash pursuant to placement to investors 34,782,610 4,000,000 
Expense of issue - (246,000) 

Balance at end of half-year 445,101,227 34,718,699 
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6. SHARE BASED PAYMENTS 
 
During the half-year period, the following share based payments were incurred: 
 
 Value per 

Option 
 

Number 
 

Value 
   $ 
Unlisted options exercisable at $0.15 each on or before 
23 October 2023, issued as part of financial advisory 
fees to Argonaut Capital Limited, with the following 
vesting criteria applying: 

   

Tranche 1 – no vesting criteria, exercisable from date of 
issue 

 
$0.0989 

 
1,000,000 

 
98,900 

Tranche 2 – exercisable only after the receipt of credit 
approval in respect of any transaction (or series of 
transactions) that in aggregate contemplate the 
issuance of debt financing of at least $20 million to the 
Company 

 
 
 
 

$0.0989 

 
 
 
 

1,000,000 

 
 
 
 

98,900 
Tranche 3 – exercisable only after the raising of 
sufficient capital, including debt or equity or other 
financing, to fully fund construction of the first of one of 
the Arrowsmith Silica Sand Projects or the Muchea 
Silica Sand Project 

 
 
 
 

$0.0989 

 
 
 
 

1,000,000 

 
 
 
 

98,900 
Issue price of $0.0001 per option   (300) 
Less value of options not vested at 31 December 2019   (188,458) 
    
Unlisted options exercisable at $0.15 each on or before 
23 October 2023, issued for legal fees 

 
$0.0738 

 
500,000 

  
36,900 

Issue price of $0.0001 per option   (50) 
    

Expensed during the period   144,792 

    
 
The unlisted options issued to Argonaut Capital Limited were issued in accordance with a mandate to act 
as financial advisors on potential debt financing, dated 23 October 2019. The options were issued for 
$300 consideration and vest upon the satisfaction of milestones considered to be non-market factors. The 
options were valued using the Black-Scholes model using an underlying share price of $0.145, volatility 
of 100% and an interest rate of 0.745%. 
 
The 500,000 unlisted options issued to a consultant were for $50 consideration and vested immediately. 
The options were valued using the Black-Scholes model with an underlying share price of $0.115, volatility 
of 100% and an interest rate of 0.865%. 
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7. SEGMENT INFORMATION 
 
The Group has identified its operating segments based on the internal reports that are used by the Board 
(the chief operating decision makers) in assessing performance and in determining the allocation of 
resources.   
 
The operating segments are identified by the Board based on the phase of operation within the mining 
industry.  For management purposes, the Group has organised its operations into two reportable 
segments on the basis of stage of development as follows: 
 

• Development assets 
• Exploration and evaluation assets, which includes assets that are associated with the 

determination and assessment of the existence of commercial economic reserves.   
 
The Board as a whole will regularly review the identified segments in order to allocate resources to the 
segment and to assess its performance. 
 
During the half-year ended 31 December 2019, the Group had no development assets. The Board 
considers that it has only operated in one segment, being mineral exploration within Australia. 
 
Where applicable, corporate costs, finance costs, interest revenue and foreign currency gains and losses 
are not allocated to segments as they are not considered part of the core operations of the segments and 
are managed on a Group basis.   
 
The consolidated entity is domiciled in Australia. All revenue from external customers is generated from 
Australia only. Segment revenues are allocated based on the country in which the customer is located  
 
Revenues of approximately Nil (2018: Nil) are derived from a single external customer.  
 
 
 
8.  DIVIDENDS 
 
There have been no dividends declared or recommended and no distributions made to shareholders or 
other persons during the period. (2018: Nil) 
 
 
 
9. CONTINGENT LIABILITIES 
 
There has been no change in contingent liabilities since the last annual reporting date.  
 
 
 
10. COMMITMENTS 
 
There are no changes to operating lease commitments since 30 June 2019 other than the adoption of 
AASB 16 as noted in Note 1.  
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11. EVENTS SUBSEQUENT TO REPORTING DATE 
 
There are no matters or circumstances which have arisen since the end of the half-year which 
significantly affected or may significantly affect the operations of the consolidated entity, the results of 
those operations, or the state of affairs of the consolidated entity in subsequent financial periods, other 
than as follows: 
 
On 31 January 2020, after shareholder approval on 29 January 2020, the Company issued 23,939,525 
listed options, each with an exercise price of 18 cents and expiring on 31 July 2021. 17,391,305 options 
were issued as free-attaching options on a one-for-two basis to the share placement announced on 4 
November 2019. The other 6,548,220 options were issued as broker options to Hartleys Limited for its 
role as lead manager to the placement. 
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INDEPENDENT AUDITOR’S REVIEW REPORT 
TO THE MEMBERS OF 
VRX SILICA LIMITED 

 
Report on the Half-Year Financial Report 
 
We have reviewed the accompanying half-year financial report of VRX Silica Limited which comprises the 
statement of financial position as at 31 December 2019, the statement of profit or loss and other comprehensive 
income, statement of changes in equity and statement of cash flows for the half-year ended on that date, notes 
comprising a summary of significant accounting policies and other explanatory information, and the directors’ 
declaration of the consolidated entity comprising the company and the entities it controlled at the half-year end or 
from time to time during the half-year. 
 
Directors’ Responsibility for the Half-Year Financial Report 
 
The directors of the company are responsible for the preparation of the half-year financial report that gives a true 
and fair view in accordance with Australian Accounting Standards and the Corporations Act 2001 and for such 
internal control as the directors determine is necessary to enable the preparation of the half-year financial report 
that is free from material misstatement, whether due to fraud or error. 
 
Auditor’s Responsibility 
 
Our responsibility is to express a conclusion on the half-year financial report based on our review. We conducted 
our review in accordance with Auditing Standard on Review Engagements ASRE 2410 Review of a Financial 
Report Performed by the Independent Auditor of the Entity, in order to state whether, on the basis of the 
procedures described, we have become aware of any matter that makes us believe that the half-year financial 
report is not in accordance with the Corporations Act 2001 including: giving a true and fair view of the consolidated 
entity’s financial position as at 31 December 2019 and its performance for the half-year ended on that date; and 
complying with Accounting Standard AASB 134 Interim Financial Reporting and the Corporations Regulations 
2001. As the auditor of VRX Silica Limited, ASRE 2410 requires that we comply with the ethical requirements 
relevant to the audit of the annual financial report.  
 
A review of a half-year financial report consists of making enquiries, primarily of persons responsible for financial 
and accounting matters, and applying analytical and other review procedures.  A review is substantially less in 
scope than an audit conducted in accordance with Australian Auditing Standards and consequently does not 
enable us to obtain assurance that we would become aware of all significant matters that might be identified in an 
audit. Accordingly, we do not express an audit opinion.  
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Independence 
 
In conducting our review, we have complied with the independence requirements of the Corporations Act 2001. 
We confirm that the independence declaration required by the Corporations Act 2001, which has been given to 
the directors of VRX Silica Limited, would be in the same terms if given to the directors as at the time of this 
auditor's review report.  
 
Conclusion 
 
Based on our review, which is not an audit, we have not become aware of any matter that makes us believe that 
the half-year financial report of VRX Silica Limited is not in accordance with the Corporations Act 2001, including: 
 
(a) giving a true and fair view of the consolidated entity’s financial position as at 31 December 2019 and of its 

performance for the half-year ended on that date; and 
 

(b) complying with Accounting Standard AASB 134 Interim Financial Reporting and the Corporations Regulations 
2001. 

 
 
 
 
       RSM AUSTRALIA PARTNERS 
 
 
 
 
 
Perth, WA      ALASDAIR WHYTE 
Dated: 10 March 2020     Partner 
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AUDITOR’S INDEPENDENCE DECLARATION 
 
 
As lead auditor for the review of the financial report of VRX Silica Limited for the half-year ended 31 December 
2019, I declare that, to the best of my knowledge and belief, there have been no contraventions of: 
 
(i) The auditor independence requirements of the Corporations Act 2001 in relation to the review; and 
 
(ii) Any applicable code of professional conduct in relation to the review. 
 
 
 
 
 

RSM AUSTRALIA PARTNERS 

 

 

 

 

Perth, WA       ALASDAIR WHYTE 

Dated: 10 March 2020      Partner 
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