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Appendix 1: JORC Table 1 
Section 1: Sampling Techniques and Data (Criteria in this section apply to all succeeding sections) 

Criteria JORC Code explanation Commentary 
Sampling techniques Nature and quality of sampling (e.g. cut channels, random 

chips, or specific specialised industry standard measurement 
tools appropriate to the minerals under investigation, such as 
down hole gamma sondes, or handheld XRF instruments, etc). 
These examples should not be taken as limiting the broad 
meaning of sampling. 

Samples used in the production of this Mineral Resource estimate have been collected from 
face sampled air-core drilling, with samples collected as regular metre interval composites, 
deposited from the cyclone attached to the return air-line. Drill spoils were deposited in 
piles on the ground adjacent to the drillhole. Samples were collected by scooping from each 
individual pile. 

Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any 
measurement tools or systems used. 

Given the nature of the industrial mineral being sampled, scoop sampling of drill spoils is 
considered by the Competent Person to be an appropriate method of sampling for the 
deposit in question. 

Aspects of the determination of mineralisation that are 
Material to the Public Report. In cases where ‘industry 
standard’ work has been done this would be relatively simple 
(e.g. ‘reverse circulation drilling was used to obtain 1 m 
samples from which 3 kg was pulverised to produce a 30 g 
charge for fire assay’). In other cases, more explanation may 
be required, such as where there is coarse gold that has 
inherent sampling problems. Unusual commodities or 
mineralisation types (e.g. submarine nodules) may warrant 
disclosure of detailed information. 

Drilling intervals selected for sampling were decided on a subjective basis by the person(s) 
responsible for supervision of the drilling campaign. Selection was based on the perceived 
whiteness or colouration of the interval, with a 1 to 2 kg sample collected via scoop from 
each selected interval. 

Drilling techniques Drill type (e.g. core, reverse circulation, open-hole hammer, 
rotary air blast, auger, Bangka, sonic etc) and details (e.g. core 
diameter, triple of standard tube, depth of diamond tails, face- 
sampling bit or other type, whether core is orientated and if 
so, by what method, etc). 

All drillholes within the WA Kaolin Project have been air-core, of either HQ or NQ diameter, 
using a rotary blade bit, face sampled. With minor exceptions, holes were drilled to blade 
refusal. 

Drill sample recovery Method of recording and assessing core and chip sample 
recoveries and results assessed. 

Samples were collected and logged at metre intervals. 

Measures taken to maximise sample recovery and ensure 
representative nature of the samples. 

The Competent Person is not aware of the drilling practices employed to maximise 
recoveries. 

Whether a relationship exists between sample recovery and 
grade and whether sample bias may have occurred due to 
preferential loss/gain of fine/coarse material. 

Given the nature of the target material, no bias could be reasonably expected to occur from 
a grade/recovery relationship 
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Criteria JORC Code explanation Commentary 
Logging Whether core and chip samples have been geologically and 

geotechnically logged to a level of detail to support 
appropriate Mineral Resource estimation, mining studies and 
metallurgical studies. 

Drill core was extensively logged in detail for geological characteristics, for every metre 
drilled, using a consistent set of logging codes to identify the specific weathering horizons 
which pertain to the characterisation of a kaolin deposit. 

Whether logging is qualitative or quantitative in nature. Core 
(or costean, channel, etc) photography. 

Lithological logging was semi-quantitative in nature, based on visually estimated proportion 
of individual lithological components within each sample interval. 

The total length and percentage of the relevant intersections 
logged. 

All drillholes were logged in full. 

Subsampling techniques and sample 
preparation 

If core, whether cut or sawn and whether quarter, half or all 
core taken. 

Not applicable; no core taken. 

If non-core, whether riffled, tube sampled, rotary split, etc and 
whether sampled wet or dry. 

Drill spoils from whole metre intervals were collected from the cyclone attached to the 
return air hose and deposited in piles adjacent to the drill collar. 1–2 kg samples were 
scooped from each pile. Samples were collected with natural moisture. 

For all sample types, the nature, quality and appropriateness 
of the sample preparation technique. 

Given the nature of the industrial mineral under examination, the Competent Person 
considers that the quality of the samples collected, and the technique used for sample 
collection are appropriate. 

Quality control procedures adopted for all sub-sampling stages 
to maximise representivity of samples. 

The Competent Person is not aware of the quality control measure taken to maximise 
sample representivity. 

Measures taken to ensure that the sampling is representative 
of the in-situ material collected, including for instance results 
for field duplicate/second-half sampling. 

No information pertaining to sample representivity, as assessed by duplicate sampling and 
analysis, was available at the time of modelling and estimation. 

Whether sample sizes are appropriate to the grain size of the 
material being sampled. 

Sample sizes are considered appropriate for the rock type, style of mineralisation, the 
thickness and consistency of the intersections, the sampling methodology and percent value 
assay ranges for the primary variable at the WA Kaolin Project. 

Quality of assay data and laboratory 
tests 

The nature, quality and appropriateness of the assaying and 
laboratory procedures used and whether the technique is 
considered partial or total. 

Yield values have been determined via mass balance following size fraction screening to 
<45 µm, while brightness values have been determined via reflectance meter using standard 
operating conditions in accordance with the ISO test for kaolin brightness. 

For geophysical tools, spectrometers, handheld XRF 
instruments, etc, the parameters used in determining the 
analysis including instrument make and model, reading times, 
calibrations factors applied and their derivation, etc. 

No geophysical tools were employed. 

Nature of quality control procedures adopted (e.g. standards, 
blanks, duplicates, external laboratory checks) and whether 
acceptable levels of accuracy (i.e. lack of bias) and precision 
have been established. 

No documented quality assurance procedures have been located for the WA Kaolin Project 
drilling programs. 



WA KAOLIN 
June 2023 Statement of Ore Reserves 

CSA Global Report №: R301.2023 38 

 

 

 

Criteria JORC Code explanation Commentary 
Verification of sampling and assaying The verification of significant intersections by either 

independent or alternative company personnel. 
The Competent person was intimately involved in the collection of drilling data, having 
supervised a number of the drilling campaigns conducted. 

The use of twinned holes. No twinned holes were located within the WA Kaolin Project dataset. 
Documentation of primary data, data entry procedures, data 
verification, data storage (physical and electronic) protocols. 

Logging and assay data were collected into specifically designed Microsoft Excel 
spreadsheets to capture the pertinent information relating to de-gritted size fractions, 
brightness and lithology. Logging data were collected, assay data compiled by the 
Competent Person. 

Discuss any adjustment to assay data. No adjustments or calibrations were made to any assay data. 
Location of data points Accuracy and quality of surveys used to locate drillholes (collar 

and down-hole surveys), trenches, mine workings and other 
locations used in Mineral Resource estimation. 

Collars were surveyed by RTK GPS, with an accuracy of sub 50 cm. Holes were all vertical and 
not surveyed downhole, due to their shallow nature. 

Specification of the grid system used. The grid system used for collar location was UTM, based on the GDA94 datum in Zone 51. 
Quality and adequacy of topographic control. A topographic surface has been built from surveyed collar data. This data captures the 

generally low relief of the topographic surface within the deposit area, but does not 
adequately account for depletion due to previous mining activity. 

Data spacing and distribution Data spacing for reporting of Exploration Results. Not applicable; Exploration Results are not being reported. 
Whether the data spacing and distribution is sufficient to 
establish the degree of geological and grade continuity 
appropriate for the Mineral Resource and Ore Reserve 
estimation procedure(s) and classifications applied. 

The mineralised domains for the WA Kaolin Project have demonstrated sufficient continuity 
in both geological and grade continuity to support the definition of Mineral Resources and 
the classification applied under the JORC Code (2012). 

Whether sample compositing has been applied. Samples were composited to lengths of 2 m, with a minimum composite length of 1 m and a 
maximum length of 3 m. 

Orientation of data in relation to 
geological structure 

Whether the orientation of sampling achieves unbiased 
sampling of possible structures and the extent to which this is 
known, considering the deposit type. 

All holes drilled were vertical and adequately capture the horizontal tabular form of the 
mineralisation without significant bias. 

If the relationship between the drilling orientation and the 
orientation of key mineralised structures is considered to have 
introduced a sampling bias, this should be assessed and 
reported if material. 

Drilling orientations are not considered to have introduced a bias to assay data. 

Sample security The measures taken to ensure sample security. Information regarding the chain of custody, and sample security for the WA Kaolin Project 
deposit samples is not available in the currently accessible data. 

Audits or reviews The results of any audits or reviews of sampling techniques 
and data. 

The Competent Person has reviewed the sampling techniques as part of the supervision of 
drilling and considers them to be acceptable. 
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Section 2: Reporting of Exploration Results (Criteria listed in the preceding section also apply to this section) 
Criteria JORC Code explanation Commentary 
Mineral tenement and land tenure 
status 

Type, reference name/number, location and ownership 
including agreements or material issues with third parties such 
as joint ventures, partnerships, overriding royalties, native title 
interests, historical sites, wilderness or national park and 
environmental settings. 

The licences in which the WA Kaolin Project deposit is held are owned by the company WA 
Kaolin Holdings Pty Ltd (WAK). The Competent Person is not aware of the status of any joint 
ventures, partnerships, royalties or other encumbrances which may be related to these 
licences. 

The security of the tenure held at the time of reporting along 
with any known impediments to obtaining a licence to operate 
in the area. 

The Competent Person is not currently aware of any risks to the security of tenure, nor of any 
potential impediments to the development of the WA Kaolin Project deposit, which has been 
historically mined. 

Exploration done by other parties Acknowledgment and appraisal of exploration by other 
parties. 

Drilling over the WA Kaolin Project deposit has been conducted by two main parties 
throughout the projects history, with the earliest exploration recorded by CRA Exploration 
during the mid-1990s to early 2000s (1994 to 2003). Subsequent drilling was conducted by 
owners WAK. Brazilian Caemi, CVRD – subsequently Vale) carried out drilling and evaluation 
in 2006. No recorded drilling has taken place since. 

Geology Deposit type, geological setting and style of mineralisation. The deposit under consideration contains the industrial mineral kaolin, and is considered to 
have formed as the result of weathering of the underlying parent rock; granite. The deposit is 
located within the bleached regolith horizon ( considered to be saprolite), which is located 
beneath both a thin <5 m thick) semi-continuous veneer of laterite and a mottled clay zone of 
varying thickness and continuity. A semi continuous unit of transitional (saprock) material 
underlies the target saprolite horizon, beneath which the fresh parent granite is located. 
Due to its petrogenetic setting, the deposit is extremely tabular and highly continuous in the 
XY plane. 

Drillhole information A summary of all information material to the understanding of 
the exploration results including a tabulation of the following 
information for all Material drillholes: 
easting and northing of the drillhole collar 
elevation or RL (Reduced Level – elevation above sea level in 
metres) of the drillhole collar 
dip and azimuth of the hole 
down hole length and interception depth 
hole length. 

Not reporting Exploration Results. 

If the exclusion of this information is justified on the basis that 
the information is not Material and this exclusion does not 
detract from the understanding of the report, the Competent 
Person should clearly explain why this is the case. 

Not applicable; not reporting Exploration Results. 
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Criteria JORC Code explanation Commentary 
Data aggregation methods In reporting Exploration Results, weighting averaging 

techniques, maximum and/or minimum grade truncations 
(e.g. cutting of high grades) and cut-off grades are usually 
Material and should be stated. 

Drillhole intervals used for definition of domains are calculated using a length-weighted 
average. Assay values were considered significant and composited if ISO brightness exceeded 
80%. Maximum lengths of internal waste were unlimited. 

Where aggregate intercepts incorporate short lengths of high 
grade results and longer lengths of low grade results, the 
procedure used for such aggregation should be stated and 
some typical examples of such aggregations should be shown 
in detail. 

Not applicable; not reporting Exploration Results. 

The assumptions used for any reporting of metal equivalent 
values should be clearly stated. 

No metal equivalent values are currently being used. 

Relationship between mineralisation 
widths and intercept lengths 

These relationships are particularly important in the reporting 
of Exploration Results. If the geometry of the mineralisation 
with respect to the drillhole angle is known, its nature should 
be reported. If it is not known and only the down hole lengths 
are reported, there should be a clear statement to this effect 
(e.g. ‘downhole length, true width not known’). 

Mineralisation is typically intersected with true-width equal to down hole lengths. 
Not reporting Exploration Results. 

Diagrams Appropriate maps and sections (with scales) and tabulations of 
intercepts should be included for any significant discovery 
being reported These should include, but not be limited to a 
plan view of drillhole collar locations and appropriate sectional 
views. 

Not reporting Exploration Results. 

Balanced reporting Where comprehensive reporting of all Exploration Results is 
not practicable, representative reporting of both low and high 
grades and/or widths should be practiced to avoid misleading 
reporting of Exploration Results. 

Not reporting Exploration Results. 

Other substantive exploration data Other exploration data, if meaningful and material, should be 
reported including (but not limited to): geological 
observations; geophysical survey results; geochemical survey 
results; bulk samples – size and method of treatment; 
metallurgical test results; bulk density, groundwater, 
geotechnical and rock characteristics; potential deleterious or 
contaminating substances. 

Reports accompanying historic estimates of the WA Kaolin Project indicate that CRA 
Exploration determined a bulk density for the kaolinite target material of 1.9 g/cm3. No detail 
surrounding the derivation of this value is currently available, however it is considered by the 
Competent Person to be a reasonable value, and has been subsequently applied to the 
current Mineral Resource. 

Further work The nature and scale of planned further work (e.g. tests for 
lateral extensions or depth extensions or large-scale step-out 
drilling). 

Further infill drilling is warranted to increase the confidence of the Inferred Mineral Resource. 
In the northern and south-eastern most portions. 
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Criteria JORC Code explanation Commentary 
  a review of the quality assurance data that may be available for historic drillhole information 

to increase confidence in the underlying data from which the Mineral Resource estimate was 
calculated. This, in turn, may yield an increase in resource classification in accordance with the 
JORC Code. Additionally, CSA Global also recommends re-assay stored coarse reject material 
for drillhole samples where no assay data currently exists to permit the estimation of resources 
within the retention licences over which no resources are currently defined. 

Diagrams clearly highlighting the areas of possible extensions, 
including the main geological interpretations and future 
drilling areas, provided this information is not commercially 
sensitive. 

Not applicable; not reporting Exploration Results. 

 

Section 3: Estimation and Reporting of Mineral Resources (Criteria listed in the preceding section also apply to this section) 
Criteria JORC Code explanation Commentary 
Database integrity Measures taken to ensure that data has not been corrupted by, for 

example, transcription or keying errors, between its initial collection and 
its use for Mineral Resource estimation purposes. 

The database used in the Mineral Resource estimate was provided to CSA Global as a 
Microsoft Access database, prepared for use in Surpac. Creation of a Surpac database for use 
in resource estimation (from these spreadsheets) requires basic data integrity such as logging 
depths not exceeding recorded depths of holes and no overlapping assay or logging values. 
The measures taken to ensure accurate data capture and ensure integrity of the data against 
transcription or keying errors are not currently known to CSA Global. 

Data validation procedures used. Validation of the data by CSA Global included checks for overlapping intervals, missing survey 
data, missing assay data, missing lithological data and missing collars. 

Site visits Comment on any site visits undertaken by the Competent Person and the 
outcome of those visits. 

The Competent Person has visited site in June 2019, and has verified the geology and location 
of selected drill collars used in the Mineral Resource estimate. 

If no site visits have been undertaken indicate why this is the case. Not applicable. 
Geological interpretation Confidence in (or conversely, the uncertainty of) the geological 

interpretation of the mineral deposit. 
Geological interpretation was completed by CSA Global geologists. The geological 
interpretations are suitable for the level of information available. Geological continuity of 
mineralisation appears to be very good , and in areas of dense drilling bay be assumed. In 
areas of lower density drilling extension of similar continuity may be implied by visual 
appraisal of grade continuity and also by the correlation between regional structure, lithology 
and the mineralisation. 
The geological interpretation provided a suitable foundation for the modelling of a kaolin 
deposit. 

Nature of the data used and of any assumptions made. Detailed geological logging, and available assay data, were used in the interpretation of the 
currently reported Mineral Resource. 
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Criteria JORC Code explanation Commentary 
 The effect, if any, of alternative interpretations on Mineral Resource 

estimation. 
Geological continuity is implied between drillholes and conforms well to the anticipated 
geological model based on the interpretation of regional geology, and its association with 
mineralisation. The data do not readily offer alternative interpretations. 

The use of geology in guiding and controlling Mineral Resource 
estimation. 

Grade (Brightness) has been the primary influence in controlling the Mineral Resource 
estimation. Wireframes have been constructed for the main mineralised horizons as 
determined by the brightness assays. 

The factors affecting continuity both of grade and geology. Continuity of geology and structures may be assumed, and can be readily traced between 
drillholes by visual and physical property characteristics. 

Dimensions The extent and variability of the Mineral Resource expressed as length 
(along strike or otherwise), plan width, and depth below surface to the 
upper and lower limits of the Mineral Resource. 

The whole WA Kaolin Project deposit is expressed as a series of thin, tabular, sub-horizontal 
bodies within the regolith horizon extending along an easterly strike more than 17 km, and a 
northerly extent of greater than 12 km. Mineralisation depths are governed by the depth of 
weathering and generally do not exceed 50 m below the natural surface. The depth to the top 
of mineralisation is also governed by the depth of weathering, and is generally less than 12 m. 

Estimation and modelling 
techniques 

The nature and appropriateness of the estimation technique(s) applied 
and key assumptions, including treatment of extreme grade values, 
domaining, interpolation parameters and maximum distance of 
extrapolation from data points. If a computer assisted estimation method 
was chosen include a description of computer software and parameters 
used. 

All modelling was undertaken using Surpac. 
The model constructed comprises multiple thin tabular bodies defined on the basis of >80% 
ISO brightness values. 
A block model of dimensions 100 x 100 x 2 m (XYZ) was generated, and coded for belonging 
to one of the five grade domains (exclusive of the others). Statistical analysis was conducted 
wholly within Supervisor and GeoAccess on a per-domain basis, and then subsequently on an 
all-in basis. Variography was conducted on the complete dataset, with little statistical 
differentiation made between the brightness and yield values of each domain to justify 
individual modelling. Data were transformed via Gaussian Anamorphosis (through use of 
Hermite Expansions) to improve variography. Semivariogram models were back-transformed 
into real space prior to use in estimation. 
Block grades were interpolated using ordinary kriging. Only those composites belonging to 
the current target domain were used to inform blocks of that domain. 
An orientated “ellipsoid” search was used to select data for interpolation. Search ellipsoid 
orientations were based on orientations derived from the variographical analysis. A single 
ellipsoid was generated and used for both brightness and yield estimation. Dimensions of the 
ellipsoid were based on the longest-range structure in variography for both brightness and 
yield in each of the three principal directions. 
A two-pass search was used to complete estimation for brightness and yield within the 
domain objects. Any block not estimated after these two passes were assigned the mean 
value of the domain composites. 
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Criteria JORC Code explanation Commentary 
 The availability of check estimates, previous estimates and/or mine 

production records and whether the Mineral Resource estimate takes 
appropriate account of such data. 

An historic estimate had been produced for the WA Kaolin Project, however the methods 
used, differ fundamentally from those employed in the current Mineral Resource estimate. 
Historic figures report resources in excess of 1 billion tonnes of kaolinized granite, but do not 
provide yield or brightness values for the estimate. This tonnage figure was determined using 
contoured top and bottom of horizon values, based on subjective colour logging to define the 
“mineralised horizon”. Thicknesses greater than 8 m were then constrained and a tonnage 
determined using a density value of 1.9. 
Current Mineral Resources have been determined using more stringent controls on the 
lateral extent of mineralisation based on available drilling data, with thickness of the deposit 
determined by wireframing and not through estimation. 
Historic figures are not directly comparable to the currently reported Mineral Resource. 

The assumptions made regarding recovery of by-products. No by products will be recovered, and none have been considered. 
Estimation of deleterious elements or other non-grade variables of 
economic significance (e.g. sulphur for acid mine drainage 
characterisation). 

No potentially deleterious elements have been considered. 

In the case of block model interpolation, the block size in relation to the 
average sample spacing and the search employed. 

A parent cell size of 100 mE x 100 mN x 2 mRL was adopted with standard sub-celling to 
25 mE x 25 mN x 1 mRL to maintain the resolution of the mineralised lenses. The block size is 
considered to be small given the dominant drillhole spacing, but necessary in order to 
preserve the resolution of the thin high-grade domains within the model. 

Any assumptions behind modelling of selective mining units. No assumptions were made regarding selective mining units. 
Any assumptions about correlation between variables. No assumptions were made about the correlation between variables. 
Description of how the geological interpretation was used to control the 
resource estimates. 

Kaolin mineralisation is considered to have formed as a weathering product within the 
regolith horizon, and mineralised envelopes as modelled are constrained by this lithological 
horizon. 
The wireframe objects were used as hard boundaries for grade interpolation. 

Discussion of basis for using or not using grade cutting or capping. Statistical analysis was completed using GeoAccess and Supervisor. 
Following statistical analysis, it was determined that no high-grade cuts were warranted. 

The process of validation, the checking process used, the comparison of 
model data to drillhole data, and use of reconciliation data if available. 

Validation checks included statistical comparison between drill sample grades and ordinary 
kriging block estimate results for each domain. Visual validation of grade trends for each 
element along the drill sections was also completed in addition to swath plots comparing drill 
sample grades and model grades for northings, eastings and elevation. These checks show 
reasonable correlation between estimated block grades and drill sample grades. 
No reconciliation data is available. 

Moisture Whether the tonnages are estimated on a dry basis or with natural 
moisture, and the method of determination of the moisture content. 

Tonnages have been estimated on a dry in situ basis. No moisture values were reviewed. 
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Criteria JORC Code explanation Commentary 
Cut-off parameters The basis of the adopted cut-off grade(s) or quality parameters applied. The Mineral Resource has not been reported above a cut-off grade, as the nature of the 

Industrial Mineral that is being targeted is such that selective mining is not likely to take 
place. 

Mining factors or 
assumptions 

Assumptions made regarding possible mining methods, minimum mining 
dimensions and internal (or, if applicable, external) mining dilution. It is 
always necessary as part of the process of determining reasonable 
prospects for eventual economic extraction to consider potential mining 
methods, but the assumptions made regarding mining methods and 
parameters when estimating Mineral Resources may not always be 
rigorous. Where this is the case, this should be reported with an 
explanation of the basis of the mining assumptions made. 

No mining assumptions were incorporated into the current Mineral Resource estimate, other 
than the assumption that the deposit will be mined via open pit methods. 

Metallurgical factors or 
assumptions 

The basis for assumptions or predictions regarding metallurgical 
amenability. It is always necessary as part of the process of determining 
reasonable prospects for eventual economic extraction to consider 
potential metallurgical methods, but the assumptions regarding 
metallurgical treatment processes and parameters made when reporting 
Mineral Resources may not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of the metallurgical 
assumptions made. 

Metallurgical testwork is not necessary due to the industrial mineral nature of the modelled 
mineralisation. 

Environmental factors or 
assumptions 

Assumptions made regarding possible waste and process residue disposal 
options. It is always necessary as part of the process of determining 
reasonable prospects for eventual economic extraction to consider the 
potential environmental impacts of the mining and processing operation. 
While at this stage the determination of potential environmental impacts, 
particularly for a greenfields project, may not always be well advanced, 
the status of early consideration of these potential environmental impacts 
should be reported. Where these aspects have not been considered this 
should be reported with an explanation of the environmental assumptions 
made. 

No assumptions regarding possible waste and process residue disposal options have been 
made. Current mining activities being undertaken by WA Kaolin Holdings over the Mineral 
Resource sufficiently indicate that there are no significant environmental concerns with 
exploitation of the deposit. 

Bulk density Whether assumed or determined. If assumed, the basis for the 
assumptions. If determined, the method used, whether wet or dry, the 
frequency of the measurements, the nature, size and representativeness 
of the samples. 

Density was assigned on the basis of lithological logging, based on testwork undertaken by 
previous owners CRA Exploration. Densities are presented on a dry basis. No further 
information is available regarding the volume of density testwork undertaken to derive the 
assigned values. 

The bulk density for bulk material must have been measured by methods 
that adequately account for void spaces (vugs, porosity, etc), moisture 
and differences between rock and alteration zones within the deposit. 

Bulk density value of 1.9 was determined by CRAE for kaolinized granite. A value of 1.9 is 
typical of many kaolinized granite deposits in the world. 
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Criteria JORC Code explanation Commentary 
 Discuss assumptions for bulk density estimates used in the evaluation 

process of the different materials. 
Given the intended purpose of the Mineral Resource estimate, bulk densities for the waste 
material have not been determined, and so the only material to have densities applied (for 
the purposes of kaolin content and tonnages) was the mineralised domain material – whose 
density values were assigned based on historic testwork. 

Classification The basis for the classification of the Mineral Resources into varying 
confidence categories. 

The Mineral Resource was classified and Measured, Indicated and Inferred, taking into 
account the level of geological understanding of the deposit, quality of samples, density data, 
drillhole spacing and sampling and assaying processes. 

Whether appropriate account has been taken of all relevant factors (i.e. 
relative confidence in tonnage/grade estimations, reliability of input data, 
confidence in continuity of geology and metal values, quality, quantity and 
distribution of the data). 

The classification reflects the level of data available for the estimate including input drillhole 
data spacing, the high level of geological continuity of the particular style of deposit and the 
currently successful mining of the deposit by WA Kaolin Holdings Pty Ltd. 

Whether the result appropriately reflects the Competent Person’s view of 
the deposit. 

The Mineral Resource estimate appropriately reflects the view of the Competent Person. 
However further work is recommended to revisit some Section 1 Criteria. 

Audits or reviews The results of any audits or reviews of Mineral Resource estimates. Internal audits were completed by CSA Global which verified the technical inputs, 
methodology, parameters and results of the estimate. 

Discussion of relative 
accuracy/ confidence 

Where appropriate a statement of the relative accuracy and confidence 
level in the Mineral Resource estimate using an approach or procedure 
deemed appropriate by the Competent Person. For example, the 
application of statistical or geostatistical procedures to quantify the 
relative accuracy of the resource within stated confidence limits, or, if 
such an approach is not deemed appropriate, a qualitative discussion of 
the factors that could affect the relative accuracy and confidence of the 
estimate. 

The Mineral Resource accuracy is communicated through the classification assigned to the 
deposit. The Mineral Resource estimate has been classified in accordance with the JORC Code 
(2012 Edition) using a qualitative approach. All factors that have been considered have been 
adequately communicated in Section 1 and Section 3 of this table. 

The statement should specify whether it relates to global or local 
estimates, and, if local, state the relevant tonnages, which should be 
relevant to technical and economic evaluation. Documentation should 
include assumptions made and the procedures used. 

The Mineral Resource statement relates to a global estimate of in-situ tonnes and grade. 

These statements of relative accuracy and confidence of the estimate 
should be compared with production data, where available. 

The currently reported Mineral Resource is being campaign mined on a campaign basis, with 
production data for comparison. 
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Section 4 – Estimation and Reporting of Ore Reserves 
 

Criteria JORC Code explanation Commentary 

Mineral Resource estimate 
for conversion to Ore 
Reserves 

Description of the Mineral Resource estimate used as a basis for the 
conversion to an Ore Reserve. 

Clear statement as to whether the Mineral Resources are reported 
additional to, or inclusive of, the Ore Reserves. 

CSA Global Resource Geologist Phil Jankowski has updated the Mineral Resource estimates for 
the WA Kaolin Wickepin project and has been reported as of 31 July 2023. The information 
related to Sampling Techniques, Data Collection and Exploration Results has been compiled in a 
previous mineral resource estimate by Dr Ian Wilson, who is an independent consultant to WA 
Kaolin Holdings Pty Ltd. Dr Wilson has over 40 years’ experience in kaolin deposit exploration, 
definition and development 

The Mineral Resources reported are inclusive of the Ore Reserves. 

Site visits Comment on any site visits undertaken by the Competent Person and the 
outcome of those visits. 

If no site visits have been undertaken indicate why this is the case. 

Ms Charlotte Nangolo, a full-time CSA Global employee, visited the Wickepin site on 29 June 
2023. She inspected the locations of the open pit mines, waste dumps, ROM pad, transport 
corridors, Office space and process plant location. Current mining practises and infrastructure 
facilities were inspected as part of the visit. 

Study status The type and level of study undertaken to enable Mineral Resources to be 
converted to Ore Reserves. 

The Code requires that a study to at least Prefeasibility Study level has been 
undertaken to convert Mineral Resources to Ore Reserves. Such studies will 
have been carried out and will have determined a mine plan that is 
technically achievable and economically viable, and that material Modifying 
Factors have been considered. 

Ore reserve is based on a Life of Mine plan for the indicated and measured ore. A brightness cut 
off of 75% is used as it is the minimum requirement of the saleable product. 

The work undertaken to date has addressed all material Modifying Factors required for 
converting Mineral Resources to Ore Reserves. It has shown that the mine plan is technically 
achievable and economically viable. The Ore Reserves have been based on parameters provided 
by WA Kaolin from relevant technical studies and current operating parameters from mining 
and processing. 

Cut-off parameters The basis of the cut-off grade(s) or quality parameters applied. A product brightness cut-off of 75% is applied as it is minimum as required for the final product. 

Mining factors or 
assumptions 

The method and assumptions used as reported in the Pre-Feasibility or 
Feasibility Study to convert the Mineral Resource to an Ore Reserve (i.e. 
either by application of appropriate factors by optimisation or by 
preliminary or detailed design). 

The choice, nature and appropriateness of the selected mining method(s) 
and other mining parameters including associated design issues such as pre- 
strip, access, etc. 

The assumptions made regarding geotechnical parameters (e.g. pit slopes, 
stope sizes, etc), grade control and pre-production drilling. 

The major assumptions made, and Mineral Resource model used for pit and 
stope optimisation (if appropriate). 

Input parameters for pit optimisation have been based on supplied revenue parameters, mining 
costs based on operating data, mineral processing, and selling costs from the site. WA Kaolin 
advised the kaolin price as AUD$276/dt. These input parameters were reviewed by CSA Global 
and considered appropriate. Resource Block models were generated by CSA Global and were 
converted to Mining Block Models by CSA Global. Pit shells were produced from within Whittle 
software using agreed parameters. The pit designs completed from the Mining Block Models 
considered as suitable for Ore Reserve estimation. 

The Wickepin deposits utilise a conventional open cut excavator and truck mining fleet. This 
mining fleet is considered suitable for this type of surface mining operation. Articulated trucks 
were selected to run on the expected running surface conditions. This deposit is going to be 
mined out as multiple small pits. The maximum pit depth is around 40m. No drilling, blasting or 
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 The mining dilution factors used. 

The mining recovery factors used. 

Any minimum mining widths used. 

The manner in which Inferred Mineral Resources are utilised in mining 
studies and the sensitivity of the outcome to their inclusion. 

The infrastructure requirements of the selected mining methods. 

crushing is required. The mine site will be progressively rehabilitated to use for agricultural 
purposes. 

The entire pit material is oxide and expected to be free dig. A batter angle of 56 degrees and 2 
m berm every 5 m vertical advance has been applied. Existing pit walls have proven stable with 
the 56 degree batter angle, as there are no signs of cracking, slumping or collapse. Exploration 
drilling local to the pits indicates no standing water tables or perched aquifers in the resource 
area. Allowances have been made to include haul roads, berm widths and batter angles. The pit 
slopes are considered likely to be stable for the current pit designs. 

The Mineral Resource models have been wholly provided and reviewed by CSA Global staff. The 
Mineral Resource Block Models were used for optimisation and mine planning after the 
inclusion of additional attributes to become a Mining Model. 

The mining dilution has been set to 0% for this deposit. This has been based on reconciliation 
data from the site and based on the site inspection and validation of the ore body. The ore body 
is very visible, thick and flat lying. The mining flitch is just 2m with an appropriate dig fleet. 
Therefore, 0% mining dilution is applied. The Ore Reserve is reported based on this. 

An ore loss factor of 2% (or 0.98) has been applied for this deposit. It is assumed that to avoid 
the mining dilution, ore may be left behind at the ore and waste contact. This has been based 
on site observations. 

The pit designs have applied a minimum mining width of 20 m. 

Inferred Mineral Resources have not been included in the pit optimisations. It is reported as 
waste in the mining schedule. 

All required infrastructure for an operational mine is in place. 

Metallurgical factors or 
assumptions 

The metallurgical process proposed and the appropriateness of that process 
to the style of mineralisation. 

Whether the metallurgical process is well-tested technology or novel in 
nature. 

The nature, amount and representativeness of metallurgical test work 
undertaken, the nature of the metallurgical domaining applied and the 
corresponding metallurgical recovery factors applied. 

Any assumptions or allowances made for deleterious elements. 

The existence of any bulk sample or pilot scale test work and the degree to 
which such samples are considered representative of the orebody as a 
whole. 

For minerals that are defined by a specification, has the ore reserve 

The metallurgical process developed by WA Kaolin for the exploitation of the Ore Reserve and 
now with a fully functional plant on site has been rigorously tested and demonstrated the 
following: 

 Demonstrated stable commercial operation over several years now. 
 Produced consistently products that are acceptable to the anticipated market and 

have been sold to various markets on commercial terms; 
 Demonstrated metallurgical recoveries consistent with those used for the Ore Reserve 

estimate; 
 Demonstrated operating costs consistent with those used for the Ore Reserve 

Estimate when suitably factored or adjusted for the Wickepin project location; and 
 Established sale price benchmarks are suitable for use in the Ore Reserve 

determination. 

The metallurgical process developed by WA Kaolin for the Project is novel in nature but based 
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 estimation been based on the appropriate mineralogy to meet the 

specifications? 
but has proved commercially viable. 

Environmental The status of studies of potential environmental impacts of the mining and 
processing operation. Details of waste rock characterisation and the 
consideration of potential sites, status of design options considered and, 
where applicable, the status of approvals for process residue storage and 
waste dumps should be reported. 

The metallurgical processing facility on site demonstrated no negative environmental impact. 
There are adequate and suitable areas to dispose of waste material generated in mining and 
metallurgical processing operations. 

All Environmental permits are in place to date. 

The mine site has been used for many years for cereal cropping and sheep grazing, the region's 
main land use. There are also small areas of disturbed woodland on the mine-site. There also is 
a pine plantation and an area of planted tree lucerne immediately to the South of the existing 
costean. Some of the pines and all the tree lucerne will be removed during mining operations. 
The mining void will be progressively rehabilitated to use for agricultural purposes. 

There are no permanent waste rock dumps, as all waste material will be returned to the mined- 
out pit as part of the rehabilitation works. There is no risk of acid mine drainage due to water 
shed from stockpiles or other run-off, as XRF assays of the ore and overburden have shown that 
SO₃ levels are typically less than 0.08 ppm with many samples half this level. Kaolin is formed by 
high levels of weathering and leaching of the host rock, which results in inert kaolin and quartz 
sand. As a result, there are no soluble or reactive elements in the mined ore or overburden. 

No assumptions regarding possible waste and process residue disposal options have been made. 
Current mining activities being undertaken by WA Kaolin Holdings over the Mineral Resource 
indicate no significant environmental concerns with the exploitation of the deposit. 

There is no surface water flow in the mine and process plant area, as the surficial sands are 
highly permeable. Perimeter drains will be used to contain all flows, if any, from the mine and 
plant areas, and this water will be recovered for use in the process plants. Groundwater has not 
been detected by exploration drilling and excavation at the mine site. Therefore, mining will not 
intercept groundwater, and there is little potential for groundwater contamination. 

There are no places or objects of significance within the meaning of the Aboriginal Heritage Act 
1972 or the Heritage Act of Western Australia 1990 on the locations involved in this project. The 
project sites are within the buffer zones of the Toolibin Reserves TEC. Provisions for managing 
and recovering water on the project sites and the low potential for run-off will ensure no 
impacts on water entering the wetlands and reserves. 

Infrastructure The existence of appropriate infrastructure: availability of land for plant 
development, power, water, transportation (particularly for bulk 
commodities), labour, accommodation; or the ease with which the 
infrastructure can be provided or accessed. 

All infrastructure requirements are currently on site, including power, water supply, mine, 
processing and administration, workshops, fuel storage and distribution, roads, 
communications, transport and kaolin processing. 
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Costs The derivation of, or assumptions made, regarding projected capital costs in 
the study. 

The methodology used to estimate operating costs. 

Allowances made for the content of deleterious elements. 

The derivation of assumptions made of metal or commodity price(s), for the 
principal minerals and co-products. 

The source of exchange rates used in the study. 

Derivation of transportation charges. 

The basis for forecasting or source of treatment and refining charges, 
penalties for failure to meet specification, etc. 
The allowances made for royalties payable, both Government and private. 

The operating costs have been derived from actual operational data and reflect current site 
costs. 

No allowances have been made for any deleterious elements. 

A varying Kaolin price for WA Kaolin, starting at AUD$264/t, has been used for the first 20 years 
of production. Market predictions and trend analysis have been provided by WAK and verified 
by CSA Global. 

All operating cost estimates have been based on AUD. WA Kaolin has supplied exchange rates 
based on specialist advice. 

Transportation charges are based on current operating costs supplied by WAK. 

Processing costs have been calculated from current plant data. 

CSA Global has reviewed operating costs and are considered reasonable for the intended 
application. No capital cost has been factored into the financial modelling for the first 20 years 
of Ore Reserve Estimation. 

 
Selling costs, including royalties and refining costs, have been applied. Selling cost of AUD84.05 
and WA Government royalties (and the royalty to WAMCO Industries Group totalling AUD 16.49 
were also applied. 

Revenue factors The derivation of, or assumptions made regarding revenue factors including 
head grade, metal or commodity price(s) exchange rates, transportation 
and treatment charges, penalties, net smelter returns, etc. 

The derivation of assumptions made of metal or commodity price(s), for the 
principal metals, minerals and co-products. 

See comments above. 

The Life of Mine plan used to derive the Ore Reserve estimate has been truncated to the first 
20 years of production to reflect a limit to the reliability of extrapolated Kaolin Price estimates. 

A product brightness cut-off of 75% is applied as the minimum required for the final product. 

Market assessment The demand, supply and stock situation for the particular commodity, 
consumption trends and factors likely to affect supply and demand into the 
future. 

A customer and competitor analysis along with the identification of likely 
market windows for the product. 

Price and volume forecasts and the basis for these forecasts. 

For industrial minerals the customer specification, testing and acceptance 
requirements prior to a supply contract. 

Kaolin market and trend analysis has been conducted by Grand View Research, an independent 
agency organised by WA Kaolin. 

 

The company is already selling the products to the proposed specification, and the achieved 
pricing shows a reasonable comparison with the market assumption. 

Economic The inputs to the economic analysis to produce the net present value (NPV) 
in the study, the source and confidence of these economic inputs including 
estimated inflation, discount rate, etc. 

The majority of the cost inputs have been derived from operating site data; however, some 
assumptions are made based on the studies conducted by WAK and other technical experts. 
CSA Global has been issued with updated parameters after the optimisation process, which are 
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 NPV ranges and sensitivity to variations in the significant assumptions and 

inputs. 
marginally different from those discussed in the optimisation section. The new parameters were 
tested in the cash flow model, and it was identified that it had no material impact on the ore 
reserve. Main changes are Kaolin price(264dt), selling cost(84.05/dt), exchange rate (0.70), total 
processing cost($40.75)).A cash flow model has been produced that shows a positive NPV and 
sufficient cash flow margin. The discount rate applied is 10%. The cash flow model has been 
based on operating costs and royalties. 

. 

The project remains positive for a price variance down by -20% and operating cost up by +20%. 
Metallurgical recovery and revenue remain positive for the tested sensitivity between +20% and 
-20%. The NPV remains positive for the tested discount rate variance between 10% pa and 20% 
pa. 

Social The status of agreements with key stakeholders and matters leading to 
social licence to operate. 

The project is believed to have met all the requirements for operation approvals from the Shire 
of Wickepin and the community. 

Other To the extent relevant, the impact of the following on the project and/or on 
the estimation and classification of the Ore Reserves: 
 Any identified material naturally occurring risks. 
 The status of material legal agreements and marketing arrangements. 
 The status of governmental agreements and approvals critical to the 

viability of the project, such as mineral tenement status, and government 
and statutory approvals. There must be reasonable grounds to expect 
that all necessary Government approvals will be received within the 
timeframes anticipated in the Prefeasibility or Feasibility study. Highlight 
and discuss the materiality of any unresolved matter that is dependent 
on a third party on which extraction of the reserve is contingent. 

No material naturally occurring risks have been identified. 

There are no apparent impediments to obtaining all government approvals required for the WA 
Kaolin’s Wickepin Project. 

The Ore Reserves stated are mainly located on active mining leases. 

Classification The basis for the classification of the Ore Reserves into varying confidence 
categories. 

Whether the result appropriately reflects the Competent Person’s view of 
the deposit. 

The proportion of Probable Ore Reserves that have been derived from 
Measured Mineral Resources (if any). 

The Mineral Resources have been based on an ISO brightness cut off of 75%. The application of 
suitable modifying factors has modified the yield and has been classified as Probable based on 
the Indicated and measured classification of the Mineral Resource estimate beyond the 20 years 
of mining schedule while Proved is Measured material that is within the 20 years of mining 
schedule. The level of work undertaken through pit optimisation studies and pit designing is 
sufficient for classifying Proved and Probable Ore Reserves. 

Ms. Charlotte Nangolo, the Competent Person for this Ore Reserve estimation, has reviewed 
the work undertaken to date and considers that it is sufficiently detailed and relevant to each 
of the deposits to allow those Ore Reserves derived from the Indicated Mineral Resources and 
Measured Mineral Resources outside of the 20 years of production life to be classified as 
Probable. 
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  All the Measured Mineral Resources within the 20 years of production are placed into Proved 

Reserves. 

Audits or reviews The results of any audits or reviews of Ore Reserve estimates. The Mineral Reserve estimate, mine design, scheduling, and mining cost model have been 
subject to internal peer review processes by CSA Global. No material flaws have been identified. 

No external audit has been conducted. 

Discussion of relative 
accuracy/ confidence 

Where appropriate a statement of the relative accuracy and confidence 
level in the Ore Reserve estimate using an approach or procedure deemed 
appropriate by the Competent Person. For example, the application of 
statistical or geostatistical procedures to quantify the relative accuracy of 
the reserve within stated confidence limits, or, if such an approach is not 
deemed appropriate, a qualitative discussion of the factors which could 
affect the relative accuracy and confidence of the estimate. 

The statement should specify whether it relates to global or local estimates, 
and, if local, state the relevant tonnages, which should be relevant to 
technical and economic evaluation. Documentation should include 
assumptions made and the procedures used. 

Accuracy and confidence discussions should extend to specific discussions of 
any applied Modifying Factors that may have a material impact on Ore 
Reserve viability, or for which there are remaining areas of uncertainty at 
the current study stage. 

It is recognised that this may not be possible or appropriate in all 
circumstances. These statements of relative accuracy and confidence of the 
estimate should be compared with production data, where available. 

The Competent Person considers the methodology applied to arrive at the Ore Reserve estimate 
for WA Kaolin’s Wickepin Deposit appropriate. 

The overall accuracy of the cost estimate used in estimating these Ore Reserves is considered 
to be within /-5%, given that it is based on actual operational data. Most cost estimates have 
been derived from actual site operating data, so the global accuracy is considered very robust. 

 

Confidence in the application of the modifying factors is appropriate for the estimate. 

Ore will not be blended from other deposits before treatment in the processing plant. 


