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Executive Summary 

This report was commissioned to investigate the process of progressing the geological 
understanding of the economic potential of Australian United Silica Corporation Pty Ltd 
(AUSCO) licence tenement (E70/4905). The tenement is located immediately west of 
Muchea, about 40km north of Perth. 

As part of this process, work was commissioned to investigate the potential size of high 
grade white sand resources located within the tenement boundaries, below 1 metre from the 
surface and at least two metres above the water table. This work was undertaken by Lyn 
Widenbar of Widenbar and Associates and is included as Appendix 2. 

A total of eighty-two (82) drill holes were drilled by AUSCO between 7 October to 15 October 
2019. This drilling was performed using track-mounted Aircore (Vacuum) drill rig and the 
results of this drilling form the database utilised in assessing the Muchea West Silica project. 

Mr Widenbar was requested to estimate the mineralisation target size based on this data for 
future work, concentrating on an area in the eastern half of the tenement. An estimate of 
possible target size was also generated for the western drillhole coverage area. 

The limited exploration completed to date outlines the extent of the white sand portion of the 
Upper Bassendean Sands dune system and results in an Exploration Mineralisation Target 
as outlined below: 

Eastern Area 400 to 480 Mt of Silica Sand at an average grade of 99.7 to 99.9 % SiO2 

Western Area 400 to 550 Mt of Silica Sand at an average grade of 99.6 to 99.8 % SiO2 

Thirty (30) samples from the 2019 drilling were collected and delivered to Independent 
Metallurgical Operations Pty Ltd (IMO) to undertake microscopic analysis to determine the 
nature and form of deleterious materials included in the Muchea West white sand 
(predominantly Fe2O3 and Al2O3) and testwork to determine if the quantity of deleterious 
material could be readily reduced. 

Eight samples were chosen due to the high assayed content of deleterious elements 
specifically for microscopic determination of the form and nature of these elements in the 
sample. Iron occurring as coatings on the sand grains or as inclusions may prove difficult to 
remove in processing where as iron in aluminosilicate clays are more readily removed. 

Four composites were produced for the study. Composites 1 and 2 had high Al2O3, TiO2, 
Fe2O3 and high loss on ignition (LOI). Composites 3 and 4 had high Fe2O3. 

Microscopic analysis indicated that high Al2O3 levels were due to the presence of 
aluminosilicate clays, high TiO2 was due to the presence of minor ilmenite grains and high 
Fe2O3 levels were due to aluminosilicate clays and as gangue mineral coatings on sand 
grains. 

A composite sample was created by combining the remaining 22 drill samples and mixing to 
ensure homogeneity.  The samples were selected from varying traverses and diversely 
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spaced holes and depths from drillholes in the eastern section of the tenement, E70/4905, to 
produce a composite representing the area uniformly. The samples were selected to 
represent the grade range for the eastern half of the tenement, between 99.6% and 99.8% 
SiO2. 

The master composite underwent wet attritioning at two different input energies. The 
attritioning was conducted utilising a standard Denver attritioning cell, under the following 
conditions; 

 • 75% solids (2kg solids, 0.66L water)  

 • 1,300 RPM 

 • 30 minute and 60 minute attritioning times 

 • Size by size assays of the two products 

This process produced significant reductions in the deleterious elements in a final screened 
product. By rejecting the -150μm  portion of the attritioned sample the resultant affect was: 

After 30 minute attrition time, 

 • 15.1% mass rejected 

 • 62.3% Fe2O3 rejected 

 • 46.5% Al2O3 rejected 

 • 53.9% TiO2 rejected 

 • 15.5% SiO2 rejected.  

After 60 minute attrition time, 

 • 15.9% mass rejected 

 • 65.5% Fe2O3 rejected 

 • 41.1% Al2O3 rejected 

 • 53.2% TiO2 rejected 

 • 15.8% SiO2 rejected  

The final product had an improved SiO2 grade in excess of 99.9% and a recovery of 
approximately 85%. 

The optical mineralogy assessment confirmed the presence of low levels of iron bearing 
clays in the master composite, which were readily removed under the attritioning conditions 
used, resulting in significant removal of the coatings, as was observed in the +53μm  and 
+150μm product from the 60 minute attrition. 
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Although a dry process is the preferred final processing route, a wet process was used for 
the purpose of determining the nature and deportment of the iron.  

The results of the two commissioned reports indicate that E70/4905 has the potential to host 
a substantial, high grade, low impurty silica sand deposit. The final processed grade is 
significant as it meets all the specifications for flat and container glass markets and for 
foundry glass the top end of silica consumption and the upper price ranges for product. 

An exploration programme has been developed to progress the Muchea West Silica Sand 
Project. It includes 8,500m of drilling with subsequent assays, Drone magnetometer 
clearance surveys, Lidar surveys, metallurgical testwork, environmental studies, resource 
estimations and scoping and feasibility studies with the expectation that AUSCO will be in a 
position to apply for a Mining Licence programme. 
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1. Introduction 

The Muchea West Silica Sand Deposit is located within tenement E70/4905, less than 1 km 
west of Muchea, about 40 km north of Perth, WA (Figure 1). The majority of the tenement 
lies within a Files Notation Area (Common Wealth Defence Training Area). 

Australian United Silica Corporation commissioned Widenbar and Associates Pty Ltd’s 
Principal, Mr Lynn Widenbar, was commissioned by Australian United Silica Corporation 
(“Ausco”) to generate a Mineralisation Report and Exploration Target for the Ausco Muchea 
Silica Sand Deposit.  

Australian United Silica Corporation also commissioned Independent Metallurgical 
Operations Pty Ltd (IMO) to conduct a study on the iron deportment in a series of Silica 
Sand samples.  

Mr Peter Batten, a geological consultant, was engaged to oversee this work and to develop 
an exploration programme and budget to progress the project. 

A total of eighty-two (82) drill holes were drilled as shown in Figure 2 on 07 October to 15 
October 2019. The drilling was performed using track-mounted Aircore (Vacuum) drill rig 
operated by Stratoprobe. The samples were analysed by Intertek Genalysis Laboratories. 
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2. 
Site Setting (taken from Marimuthu 2019) 

The tenement is situated within the narrow Northern Swan Coastal Plain known as the 
Bassendean Dune System. This dune system comprises of sedimentary materials originated 
as a result of river, wind or marine activity. The dune system is in a relatively low- lying area, 
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varying from minor hills and ridges to gently undulating or level terrain. The tenement area is 
mainly covered by native woodland and localised Jarrah die back patches.  

The Aeolian Bassendean Sand is a well sorted Pleistocene unit and contains deposits of 
very high-quality silica sand. The sand deposits are typically formed in an upper pallid zone 
from which iron, alumina and other soluble constituents have been leached by the downward 
movement of acidic rainwater. The upper zone varies in thickness from a few centimetres to 
more than 10 metres. The Bassendean Sand is the most important source of high grade 
silica sand in Western Australia. 

The tenement is underlain by the Bassendean Sand, which extends over large areas of the 
Swan Coastal Plains of the Perth Basin from about 23 km north of Jurien, to about 15km 
southwest of Busselton. The Bassendean Sand is considered to have a maximum thickness 
of about 45 m, and the unit is found as a strip parallel to the coast, having a width of about 
10-20 km, and its western edge about 5-10km inland. Concretionary ferruginous material, 
locally known as “coffee rock”, is developed discontinuously in the sand near the 
groundwater table. In the tenement, good quality silica sand overlies iron rich brown sand, 
occasionally interspersed with ferruginous nodules. 

The Bassendean Sands is typically clean, well-rounded and well sorted. At depth, it is 
commonly brown to dark brown with high iron contents, however closer to the surface the 
sand is cream/white. The physical, chemical and mineralogical characteristics of the 
Bassendean Sands can vary considerably, resulting in variation in the quality of the sand 
regionally as well as locally. In general, the Bassendean Sands is covered with very little or 
no overburden. 

The area comprises several hydrogeological aquifers including unconfined Superficial 
Aquifer, semi-confined Mirrabooka Aquifer and the confined Leederville and Yarragadee 
North Aquifers. The Superficial Aquifer which comprises the Quarternary-Tertiary sediments 
of the coastal plain is a major unconfined aquifer that exists across the tenement and is 
commonly termed as the ‘Gnangara Mound’. The area is also within the Underground Water 
Pollution Control Areas (DoW 2009). 

Johnson (2018) reports that the depth to groundwater at the tenement is expected to be 10 
to 12m bgl, however, shallower depth is expected in low lying areas as encountered during 
drilling. Few deeper holes (15 to 20m bgl) were drilled at selected higher elevation to 
determine the extent of good quality sand without intercepting groundwater table at these 
locations.   
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3. Exploration Mineralisation Target 

The drilling was carried out on 07 October to 15th October 2019. A total of eighty-two(82) 
drill holes (78 drill holes to depth of 10m bgl and 4 to depth of 15 to 20m bgl) were drilled at 
nominal 200m spacing on six drill lines along existing tracks. The drilling locations were 
located using hand held GPS and prior to the commencement of drilling, the drill lines were 
searched for metal objects buried underground using ground GPR, magnetic surveys and a 
high penetration metal detector. The locations of the drill hole and drill line are shown in 
Figure 2. 

The drilling encountered unconsolidated sand and was terminated either at designated 
depth or water table. 1m downhole samples were collected at each drilling location.  

Widenbar and Associates Pty Ltd’s Principal, Mr Lynn Widenbar, was commissioned by 
Australian United Silica Corporation (“Ausco”) to generate a Mineralisation Report and 
Exploration Target for the Ausco Muchea West Silica Sand Deposit (Appendix 2).  

Widenbar and Associates has generated a Mineralisation Target for the Australian United 
Silica Corporation (“Ausco”) Muchea West Silica Sand Deposit, located less than 1 km west 
of Muchea, about 40 km north of Perth, WA. 

Assay and lithological data from 82 air core drill holes drilled by Ausco and lithological data 
from 28 water bore holes (for a total of 1,315m) were used to generate surfaces representing 
the base and top of the silica sand horizon. 

These models have been used to calculate volumes and tonnages for several target areas 
within the E70/4905 tenement held by Ausco. 

The limited exploration completed to date outlines the extent of the white sand portion of the 
Upper Bassendean Sands dune system and results in an Exploration Target as outlined 
below: 

Eastern Area 400 to 480 Mt of Silica Sand at an average grade of 99.7 to 99.9 % SiO2 

Western Area 400 to 550 Mt of Silica Sand at an average grade of 99.6 to 99.8 % SiO2 

Detailed topography contours were provided by Ausco to create an upper surface solid 
model, the first metre was not included in the wireframe to account for topsoil revegetation. 

The base of white to off-white silica sand (generally > 99.6% SiO2) was digitised along the 
Ausco section lines and in the region around water bores where that information was 
available in the down hole logging. A DTM surface was then generated honouring the known 
data points. 
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 Figure 2: Locations of drill hole and drill line 

The gridded and contoured surfaces representing the top and base of silica sand have been 
used to generate volumes and tonnages within Ausco specified target areas, A bulk density 
of 1.54 t/m3 has been used (based on information from publicly available documents 
released by VRX, which carried out a BFS study on its silica sand deposits which lie 
immediately to the north of Ausco’s tenements and are considered comparable to this 
location). 

Volumes and tonnages have been calculated for Target Areas (Figure 8.1) similar to those 
used by Ausco (Figure 8.2). A summary is shown below. 

TARGET AREA VOLUME TONNES DENSITY SiO2_pct 
Greater 
Mercury 241 371 1.54 99.80 

Muchea North 4 6 1.54 99.66 

Muchea South 43 66 1.54 99.96 

TOTAL 287 443 1.54 99.82 
Table 1 Widenbar Target Area Tonnages 

Note: this is not a JORC 2012 compliant Exploration Target, though it uses similar concepts and terminology. 
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Figure 3: Silica Sand Target Areas
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4. High Silica Sand Deportment Study 

Independent Metallurgical Operations Pty Ltd (IMO) was requested by Peter Batten on 
behalf of Australian United Silica Corporation Pty Ltd to conduct a study on the iron 
deportment in a series of Silica Sand samples (Appendix 3).  

Thirty (30) samples from the 2019 drilling were collected from storage and delivered to 
Independent Metallurgical Operations Pty Ltd (IMO) to undertake microscopic analysis to 
determine the nature and form of deleterious materials included in the Muchea West white 
sand (predominantly Fe2O3 and Al2O3) and testwork to determine if the quantity of 
deleterious material could be readily reduced. 

Eight samples were chosen due to the high assayed content of deleterious elements 
specifically for microscopic determination of the form and nature of these elements in the 
sample. Iron occurring as coatings on the sand grains or as inclusions may prove difficult to 
remove in processing where as iron in aluminosilicate clays are more readily removed. 

The master composite was generated by; 

 • Riffle splitting individual drill holes samples into two individual sub samples 

 • One sub sample was added to the master composite, while one sub sample was 
 retained for further testwork 

 • The samples used in the master composite were; 

  o AUS 001 (2-3M) 

  o AUS 004 (5-6M & 6-7M) 

  o AUS 006 (7-8M & 8-9M) 

  o AUS 008 (3-4M & 4-5M) 

  o AUS 009 (3-4M & 4-5M) 

  o AUS 011 (3-4M & 4-5M) 

  o AUS 013 (1-2M & 2-3M) 

  o AUS 016 (5-6M & 6-7M) 

  o AUS 076 (9-10M) 

  o AUS 078 (1-2M, & 2-3M) 

  o AUS 080 (7-8M & 8-9M) 

  o AUS 082 (3-4M & 4-5M) 
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 • The samples used in the variability composites were 

  o AUS 042 (4-5M) 

  o AUS 046 (7-8M & 8-9M) 

  o AUS 059 (5-6M & 6-7M) 

  o AUS 061 (7-8M & 8-9M) 

 • One supplied sample was omitted from the master composite, AUS 001 (1-2M) 

The master composite was sub sampled for the following: 

 • Head assay 

 • Size by size assay. Screening at 500, 250, 150, 125, 106, 75 and 45μm, with an 
 assay on the products 

 • Attritioning at two input energies 

 • Size by size assay on the attritioning products. Conditions as per head size by size 
 assay; and 

 • Optical microscopy analysis on feed and 60 minute product. 

The variability composites were subsampled for the following: 

 • Head assay; and 

 • Optical microscopy analysis.  

Four variability composites were produced for the study. Composites 1 and 2 had high Al2O3, 
TiO2, Fe2O3 and high loss on ignition (LOI). Composites 3 and 4 had high Fe2O3. 

Microscopic analysis indicated that high Al2O3 levels were due to the presence of 
aluminosilicate clays, high TiO2 was due to the presence of minor ilmenite grains and high 
Fe2O3 levels were due to aluminosilicate clays and as gangue mineral coatings on sand 
grains. 

A composite sample was created by combining the remaining 22 drill samples and mixing to 
ensure homogeneity.  The samples were selected from varying traverses and diversely 
spaced holes and depths from drillholes in the eastern section of the tenement, E70/4905, to 
produce a composite representing the area uniformly. The samples were selected to 
represent the grade range for the eastern half of the tenement, between 99.6% and 99.8% 
SiO2. 

The master composite underwent wet attritioning at two different input energies. The 
attritioning was conducted utilising a standard Denver attritioning cell, under the following 
conditions; 

 • 75% solids (2kg solids, 0.66L water)  
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 • 1,300 RPM 

 • 30 minute and 60 minute attritioning times 

 • Size by size assays of the two products 

This process produced significant reductions in the deleterious elements in a final screened 
product. By rejecting the -150μm  portion of the attritioned sample the resultant affect was: 

After 30 minute attrition time, 

 • 15.1% mass rejected 

 • 62.3% Fe2O3 rejected 

 • 46.5% Al2O3 rejected 

 • 53.9% TiO2 rejected 

 • 15.5% SiO2 rejected.  

After 60 minute attrition time, 

 • 15.9% mass rejected 

 • 65.5% Fe2O3 rejected 

 • 41.1% Al2O3 rejected 

 • 53.2% TiO2 rejected 

 • 15.8% SiO2 rejected  

The final product had an improved SiO2 grade in excess of 99.9% and a recovery of 
approximately 85%. 

The optical mineralogy assessment confirmed the presence of low levels of iron bearing 
clays in the master composite, which were readily removed under the attritioning conditions 
used, resulting in significant removal of the coatings, as was observed in the +53μm  and 
+150μm product from the 60 minute attrition. 

Although a dry process is the preferred final processing route, a wet process was used for 
the purpose of determining the nature and deportment of the iron.  
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Figure 4: Denver Attrition Cell 
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Figure 5: Master Composite 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: 60 Minute Attrition Product 
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5. Exploration Programme and Budget 

Previous exploration on this tenement has included the drilling of vacuum holes on existing 
tracks the results of which have identified high grade silica (>99.6%) over large areas. 

The proposed programme is a follow on from this work with the intention of identifying the 
optimum location to assess the commercial viability of a silica sand export operation, 
assessing that potential and developing the project. 

The operation will focus on the eastern half of E70/4905 where the earlier drilling has 
outlined the best grades. This area is titled, on the accompanying plan, “Greater Mercury 
Target Area” and includes “Mercury Central” and "Mercury Southeast”. Initially, all work will 
be conducted on Department of Defence ground and would only extend onto private 
property on the successful completion of access agreements with landowners. 

Following completion of access negotiations and on acceptance of a Programme of Work, 
drilling is proposed along a number of existing tracks that cross the area of interest and will 
alleviate the need for vegetation clearance. The planned vacuum drill rig is small, mounted 
on a four wheel drive and does not require water to operate. The presence is no more than a 
standard vehicle. 

Prior to commencing this work it is a condition of our access agreement that a survey be 
conducted over the area of planned work to eliminate the presence of unexploded ordinance 
(uxo). This can be completed by a drone mounted magnetometer or a handheld metal 
detector. 

The drilling is planned to a uniform depth of 20m/hole or the water table which ever is 
intersected first. 

On the completion of the first drill programme a scoping study will be conducted to test the 
commercial viability of a mining operation based on the results of the programme. A surface 
survey will be completed to provide an accurate model of the surface landform for use in the 
study. The scoping study will include a resource estimate (Mercury Central and Mercury 
Southeast), metallurgical processing and an optimisation programme utilising calculated 
costs for a simulated mining operation. Options to process the silica sand without water and 
a metallurgical flowsheet will be part of this work 

Areas identified for further work will be drilled following or at the time of the study. 

It is expected that, as a result of the scoping study, one area will be selected as a potential 
commencement operation. This area will be required to be drill tested using closer spaced 
drill patterns with the intention of producing a resource estimate suitable for a feasibility 
study. 

Immediately after the scoping study, the company will commence environmental flora and 
fauna surveys in preparation for land clearing applications for this drilling. 

Resource drilling is expected to commence in the second year following uxo clearance and 
the establishment of drill lines. 
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Following this programme it is expected that sufficient data will exist for the completion of a 
JORC resource estimate. This resource will be the basis for the feasibility study that will 
commence at the completion of the estimation. 

The feasibility study will be a thorough examination of a proposal to commercially exploit the 
resource at E70/4905. It will test various processing methods to determine the most 
appropriate and efficient method. This process flowsheet and the proposed mining operation 
will then be costed. The study will also look at the by product potential in lesser or local 
markets for reject and low purity sands. 

Further environmental studies, groundwater studies, heritage surveys and surface surveys 
will be required as part of the process. Extra drilling will include metallurgical, geotechnical 
and sterilisation drilling. 

At the successful completion of the study it is planned to complete a bulk sample for trial 
processing and marketing requirements. 

Running parallel to fieldwork there will be an ongoing consultation, negotiation process 
engaging with stakeholders and potential customers. 

The timing of these programmes is dependant on access permission and may be delayed or 
forwarded accordingly. 

A budget has been produced to complete this work and is included as Appendix 1. Based on 
experience and from indicative quotes the work is expected to take two years to complete at 
a cost of approximately $2.5 million. 
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Figure 7: Target Areas and Proposed Drilling
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Limitations of the report 

This report was prepared at the request of Australian United Silica Corporation (AUSCO) 
Sands. In evaluating information, reports and comments, Mr Peter Batten relied in good faith 
on the information provided by the above parties and obtained from the publicly available 
information. I accept no responsibility for any deficiency or inaccuracy contained in this 
report as a result of my reliance on the aforementioned information. 

The findings and conclusions documented in this report have been prepared for specific 
application to this project and have been developed in a manner consistent with that level of 
care normally exercised by professionals currently practicing under similar conditions in this 
jurisdiction. Mr Peter Batten makes no other warranty, expressed or implied. 

Competent Person Statement 
 

The information in this report that relates to the Exploration Results, of the project owned by 
Ausco is based on information compiled by Mr Peter Batten, who is a Member of The 
Australasian Institute of Mining and Metallurgy and who has sufficient experience relevant to 
the style of mineralisation and types of deposits under consideration and to the activity which 
is being undertaken to qualify as Competent Person as defined in the 2004 Edition of the 
‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves’. Mr Batten consents to the inclusion in the report of the matters based on his 
information in the form and context in which it appears. 

 
Mr Peter Batten 
26 March 2021
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