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Update on estimates of Coal Reserves for Illawarra Metallurgical Coal
South32 confirms a reduction of 22Mt to its Coal Reserves estimate as at 31 May 2019 for Illawarra Metallurgical Coal.
The decrease relates to the partial relinquishment of Consolidated Coal Lease 767 from the Appin area of the Illawarra
Metallurgical Coal project and modifications to the mine layout. The partial lease relinquishment was the result of a
commercial arrangement with a land holder within the lease area.
The Coal Resources and Coal Reserves estimates as at 31 May 2019, are presented in Appendix 1, Table 1 and Table
3. A comparison to previously published Coal Resources and Coal Reserves estimates (as at 30 June 2018) are
presented in Appendix 1, Table 2 and Table 4.
The estimates of Coal Resources and Coal Reserves have been reported in accordance with the Australasian Code for
Reporting of Exploration Results, Mineral Resources and Ore Reserves, 2012 (JORC Code) and the Australian
Securities Exchange Listing Rules.
The breakdown of the total estimates into the specific JORC Code categories is contained in the Appendix 1 Tables.
This report also summarises the information contained in the JORC Code Table 1, which is included in Appendix 2 of
this report.
Estimate of Coal Reserves
The declared Coal Reserve estimates are based on the Illawarra Metallurgical Coal (IMC) Coal Resource estimates
as at 31 May 2019.
Material and economic assumptions
IMC’s Appin mine (Appin) has been operating since 1962. The run-of-mine (ROM) coal is processed onsite before being
transported by truck to domestic customers and the Port Kembla Coal Terminal for export.
Sufficient studies have been undertaken to enable the Coal Resource to be converted to Coal Reserve based on current
operating methods and practices.
Capital costs are based on the expected future development of the mine, processing and sustaining capital
requirements. The costs have been accounted for in the operation’s valuation models. Operating costs are estimated
as part of South32’s internal budgeting process, which also considers transport costs including current truck, conveyor
and contractor rates. Other economic assumptions used for the valuation reflect South32’s internal views of demand,
supply, volume forecasts and competitor analysis and are commercially sensitive.
Coal Reserve classification
Proved and Probable Coal Reserves are derived from the respective Coal Resource classifications in accordance with
the JORC Code.
The Reserve Life reported as of 31 May 2019 reflects the scheduled extraction period in years for the total Coal Reserve
in the current approved life of operation plan.
Mining method and assumptions
The Appin mining operation is centred on existing surface accesses and infrastructure in the area around the Appin
township.
Underground longwall extraction methods have been utilised at Appin for over 50 years to efficiently extract coal from
the Bulli seam. This mining method is used to model and report the 31 May 2019 Coal Reserve estimate.
The Coal Reserve is reported within mine layouts, generated using mine design assumptions, including limiting factors
(i.e. geological features, predicted subsidence impacts, mining constraints etc.), which are applied to the reserve model.
The dilution estimates are determined using historical ROM ash values recorded for comparable areas. Average dilution
across IMC operations is 10% and typical coal loss is around 1.5%.
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Processing method and assumptions
IMC produces washed and sized coal for delivery to customers. The processes utilised are industry standard flotation
and gravity separation.
Predicted recoveries at the processing plants are derived using a model based on historical data and simulated sample
results over the life of the operation. The average recovery for the Bulli seam is 84%.
Cut-off parameters
There was no seam thickness cut-off grade applied because the minimum thickness within the mine layout is economic.
Estimation methodology
The Coal Reserve as at 31 May 2019 was estimated using updated mine layouts, applying the current mining
parameters, constraints, and exclusions, which were then confirmed in an economic mine schedule.
Material modifying factors
The reported Coal Reserve is within the mine layout, using current mining methods and practices. These are fully
contained within South32 mining and exploration tenements. The Coal Reserve is scheduled to be extracted within the
expiration date of current Development Consents.
IMC is an operating asset which has all the required infrastructure and environmental approvals required to operate its
existing mine sites. The requirement for future infrastructure and approvals has been considered in the mine schedule
and assumes no outstanding or foreseeable issues with material legal agreements or regulatory approvals. Long-term
marketing arrangements are in place.
Competent Persons Statements
The information in this report that relates to estimates of Coal Resources for IMC is presented on a 100% basis and
represents an estimate as at 31 May 2019. It is based on, and fairly represents, information and supporting
documentation compiled by Jasmine Gale.
The information in this report that relates to estimates of Coal Reserves for IMC is presented on a 100% basis and
represents an estimate as at 31 May 2019. It is based on, and fairly represents, information and supporting
documentation compiled by Matthew Rose.
Ms Gale and Mr Rose are full time employees of South32. Both individuals are members of the Australasian Institute of
Mining and Metallurgy. Ms Gale and Mr Rose have sufficient experience relevant to the style of mineralisation and type
of deposit under consideration and to the activities being undertaken to qualify as a Competent Person as defined in
the 2012 Edition of the 'Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves'.
Each Competent Person consents to the inclusion in this report of the matters based on their information in the form
and context in which it appears.
Additional information is contained in Appendix 1 and Appendix 2.

SOUTH32 COAL RESERVES UPDATE

3

Appendix 1
Table 1: Coal Resources for Illawarra Metallurgical Coal as at 31 May 2019 in 100% terms (9)
Measured
Indicated
Inferred

Total

Mining
Method

Coal
type

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

(3)

UG

Met/Th

141

11.2

23.9

0.37

313

12.4

23.7

0.36

342

13.6

23.0

0.36

796

12.7

23.4

0.36

Wongawilli

UG

Met/Th

49

28.7

23.6

0.59

240

29.5

22.2

0.57

151

29.6

22.5

0.57

439

29.5

22.5

0.57

%S

Deposit (1)(2)
Bulli

Table 2: Coal Resources for Illawarra Metallurgical Coal as at 30 June 2018 in 100% terms(9)
Measured
Indicated
Inferred

Deposit (1)(2)

Mining
Method

Coal
type

Mt

% Ash

% VM

Bulli

UG

Met/Th

145

11.2

23.9

0.37

Wongawilli

UG

Met/Th

54

29.0

23.6

0.59

Deposit
(1)(5)(6)(8)

Bulli (4)

Wongawilli

Deposit
(1)(5)(6)(7)

Bulli

Wongawilli
(1)

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Mining
Method

Coal
type

UG
UG
UG
UG

Proved

%S

Mt

% Ash

% VM

336

12.5

23.7

241

29.5

22.2

%S

Mt

% Ash

% VM

0.36

346

13.6

23.1

0.57

151

29.6

22.4

Total

%S

Mt

% Ash

% VM

0.36

828

12.7

23.5

0.36

0.57

446

29.5

22.4

0.57

Table 3: Coal Reserves for Illawarra Metallurgical Coal as at 31 May 2019 in 100% terms(9)
Probable
Total
Proved Marketable
Probable Marketable

Total Marketable

Mt

Mt

Mt

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

Reserve
Life

Met/Th

22

93

114

18

8.9

24.1

0.37

78

8.9

24.7

0.36

96

8.9

24.6

0.36

19

Met/Th

6.1

10

16

-

-

-

-

-

-

-

-

-

-

-

-

Met

-

-

-

3.1

10.7

24.2

0.60

5.9

10.7

24.1

0.60

9.1

10.7

24.1

0.60

Th

-

-

-

1.6

27.0

-

-

2.1

27.0

-

-

3.6

27.0

-

-

Proved

Table 4: Coal Reserves for Illawarra Metallurgical Coal as at 30 June 2018 in 100% terms(9)
Probable
Total
Proved Marketable
Probable Marketable

Total Marketable

3.7

Mining
Method

Coal
type

Mt

Mt

Mt

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

Mt

% Ash

% VM

%S

Reserve
Life

UG

Met/Th

21

118

139

18

8.9

24.3

0.37

99

8.9

24.9

0.36

117

8.9

24.8

0.36

20

UG

Met/Th

6.2

14

20

-

-

-

-

-

-

-

-

-

-

-

-

UG

Met

-

-

-

3.0

10.7

23.8

0.58

7.1

10.7

24.0

0.59

10

10.7

23.9

0.59

UG

Th

-

-

-

1.7

27.0

-

-

3.4

27.0

-

-

5.1

27.0

-

-

4.1

Cut-off grade
Coal Resource - No seam thickness cut-off grade applied because minimum thickness is economic.
Coal Reserve - No seam thickness cut-off grade applied because minimum thickness within the mine layout is economic.
Resource tonnes are in situ moisture basis. Ash is reported as raw, VM and S are reported as potential product on air-dried basis.
Reduction in Bulli Coal Resource following partial lease relinquishment.
Reduction in Bulli Coal Reserve following partial lease relinquishment and mine layout revision.
Total Coal Reserve is at the moisture content when mined (6% Bulli & 7% Wongawilli). Total Marketable Coal Reserve refer to the tonnes of coal available at moisture content (9% Bulli, 15.5% Wongawilli Met, 7%
Wongawilli Th).
Coal delivered to wash plant.
Process recoveries for the production – Bulli 84%, Wongawilli 76%.
Process recoveries for the production – Bulli 84%, Wongawilli 77%.
All tonnes and grade information have been rounded to reflect relative uncertainty of the estimate, hence small differences may be present in the totals.
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Appendix 2
JORC Code Table 1
Illawarra Metallurgical Coal
The following table provides a summary of important assessment and reporting criteria used at Illawarra Metallurgical
Coal for the reporting of Coal Resources and Coal Reserves in accordance with the Table 1 checklist in The Australasian
Code for the Reporting of Exploration Results, Mineral Resources and Ore Reserves (The JORC Code, 2012 Edition) on
an ‘if not, why not’ basis.
Section 1 Sampling Techniques and Data
(Criteria in this section apply to all succeeding sections.)
Criteria
Sampling
techniques

Drilling techniques

Drill sample
recovery

Logging

Commentary

•

Two sample types are collected; surface drill core samples and underground channel
samples.

•

Sampling references AS 2519-1993 and AS 2617-1996 to ensure sample representivity and
sufficient mass for analysis.
o Surface drill core: The entire drill core is sampled over chosen intervals. Masses range
from 8 to 13kg. Recovered core is wrapped in plastic and placed in core trays for logging
and additional testing.
o Channel sample: Channel samples are collected underground. Masses range from 150
to 250kg. The mass provides a realistic top particle size compared with the drill core.
Channel samples are bagged and stored for additional testing.
o The total sample mass from both drill cores and channel samples are used in analysis.

•

Early drilling (predating mid-1980) utilised standard truck mounted diamond drilling rigs with
screw-feed head and conventional drilling methods. Coring was typically NQ size and core
recovery was occasionally low. Since the mid-1980 drilling operations utilise truck mounted
diamond drilling rigs with hydraulic head feed running wireline double or triple tube core
barrels. All core is HQ size.

•

Drilling operations varied between fully cored holes from the surface to open hole to
approximately 15 to 50m (50m now standard) above the Bulli seam before coring
commences. Wongawilli seam target holes commence coring from the overlying Bulli seam.

•

Holes are cored to include all underlying seams which have the potential to contribute gas
to the overlying seam during mining.

•

Core barrel length is generally six metres (historically three metre barrels were standard)
and core is placed in core trays at the drill site.

•

The drill hole verticality is measured as part of the downhole geophysics where any deviation
during drilling is assessed.

•

Historic holes (predating mid-1980) have recorded recovery per run length. These records
are used to determine percentage recovery. Subsequent drill campaigns use downhole
geophysics to assess true thickness of coal seams and this is compared with the length of
core recovered.

•
•

Core runs are planned during drilling to maximise core recovery.

•

Data captured from surface drill cores is both qualitative and quantitative and includes
aspects such as lithology, geotechnical data (such as joints, fault zones, shearing, veins,
stress direction & magnitude, point load tests and geo-mechanical tests), seam gas test
results (composition and content) and location of strata gas zones, UV analysis (for
hydrocarbon detection), downhole geophysics (including density, gamma, neutron,
resistivity, sonic, verticality, full wave form sonic, acoustic scanner and calliper), coal quality
(including pre-treatment, washability testing and proximate and composite analysis), coal
and strata permeability and hydrogeological information (including standing water levels,

Core samples are deemed representative when linear core recovery in coal seams exceeds
95%. If it is less than 95% then the drill hole is re-drilled as the vitrinite rich portions of the
seams are preferentially lost due to their soft and brittle nature.
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Criteria

Commentary
reservoir pressures and water quality). Data is collected from surface drilling and channel
sampling programs in sufficient detail to support Resource estimation, mining and
processing studies.

Sub-sampling
techniques and
sample preparation

Quality of assay
data and laboratory
tests

Verification of
sampling and
assaying

•
•

Core and chip samples are photographed.

•

Channel samples are logged in-situ prior to collecting sample.

•
•

The entire targeted section of core/channel is sampled, as per AS 2617-1996.

•

A detailed sample preparation procedure is specific to the seam and sample type but follow
similar general sample preparation steps. This includes drop shatter analysis, detailed dry
size distribution analysis, wet tumble and wet sizing analysis.

•

Float/sink analysis: coarse and fine float sink analysis, staged froth flotation is performed on
all coal core.

•

Clean Coal Composite as defined by Illawarra Metallurgical Coal is prepared and analysed
for both a specific hard coking coal composite and an energy coal composite. Analysis
includes proximate, sulphur, crucible swelling number, ash analysis, ultimate analysis, CO2,
Gieseler fluidity, Ruhr Dilatometer, ash fusion, calorific value and a full petrographic analysis.

•

Quality control on sub-samples is managed in the laboratory by the reconciliation of all mass
losses/gains at all stages of analysis. All analyses are carried out to the appropriate
Australian Standard or ISO equivalent.

•

Duplicate channel samples are collected at intervals outlined in the quality assurance and
quality control (QAQC) procedures to ensure sample representivity.

•

Detailed studies have been conducted on size distribution of feed material to the washeries.
The sample preparation procedures are specifically developed to match the size distribution
of the plant feed.

•

Coal cores are analysed at SGS’s Newcastle laboratory which is National Association of
Testing Authorities (NATA) registered.

•

The laboratory carries out the required sample control and storage procedures, analytical
procedures and standards, participation in NATA, internal and external round robins and
document control. Results from the round robins are provided to Illawarra Metallurgical Coal
and reviewed.

•
•

Quality control procedures carried out on the analytical samples include duplicate samples.

•

The Competent Person identified no material concerns and deems the laboratory
procedures to be appropriate.

•

All coal quality sampling and analysis is overseen and reviewed by senior South32
personnel. All intervals are verified via downhole geophysics.

•

Final coal quality data is loaded electronically into the Micromine Geobank database via a
customised data loader which includes data validation processes that flags either a warning
or an error if the data is outside the prescribed range. No adjustments are made to the data.

•

Validation includes upper and lower tolerance checks of all material parameters. This
includes sample from/to depths to match the sample thickness as well as wet and dry sizing
yield which adds to 100%, float/sink analysis yield which adds to 100% for all fractions. Also,
ash analysis total is within specified tolerance (98% to 101%), Giesler Plastometer &
Dilatometer temperatures increase appropriately and check calculation on temperature

The entire hole is logged for lithology and structure, but more detail is collected in the cored
sections, that represent approximately 20% of the total length. Some fully cored holes are
drilled for specific requirements e.g. geotechnical requirements. Lithology is depth corrected
using downhole geophysics.

Coal preparation procedures have evolved over years of experience in treating and washing
coal in the Illawarra region, which have been peer reviewed and considered appropriate.

Participation in round robin analyses is carried out by contracted laboratories. Round robins
are provided and reviewed by Illawarra Metallurgical Coal.
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Criteria

Commentary
ranges to ensure they match the temperatures reported and petrographic analysis and add
to 100%.

•

Twinned holes are generally not drilled.

•

The coordinate grid system used by Illawarra Metallurgical Coal is the Map Grid of Australia
1994 (MGA94) which is based on the Geocentric Datum of Australia 1994 (GDA94) and the
Australian Height Datum (AHD).

•

Topographic control is provided by Airborne Laser Scanner (ALS) surveys over most of the
operational areas. Regional data is used where areas are not covered by the ALS survey.
The surveys were ground-truthed with calibration areas, with the absolute accuracy shown
to be better than 100mm and precision better than 50mm.

•

Upon completion of drilling, collar positions are surveyed by certified land or mine surveyors
using a Differential Global Positioning System (DGPS) with an accuracy of +/- 0.1m in
position and height. This is considered to be appropriate. Older drill hole collars were
surveyed using standard survey equipment. Older drill holes have had their collar confirmed
against the topography model.

•

Down-hole positions have been routinely surveyed since the late 1990’s. All survey
positional and verticality data is stored in the central geological database.

•
•

A drill hole location plan is included as Figure 2.

•

Illawarra Metallurgical Coal is an operating mine and reports Coal Resources and Coal
Reserves annually. No exploration results are reported.

•

Drill Hole Spacing Analysis studies have been conducted and results are incorporated into
the drill planning process. The variability of key parameters is well understood and confirms
that data spacing and distribution is sufficient to establish confidence in the Coal Resource
estimations and classifications.

•
•

Data is composited to a working section that reflects the anticipated mining height.

Orientation of data
in relation to
geological structure

•

Drill holes are typically drilled vertically and the seams have an average of 1-3 degrees of
dip. This orientation provides an ideal, near perpendicular, intersection of the coal seams
allowing unbiased sampling. Drill hole verticality is measured as part of the downhole
geophysics where any deviation during drilling is assessed.

Sample security

•

Coal samples are delivered to SGS’s Wollongong laboratory by Illawarra Metallurgical Coal
personnel then transported via road to SGS’s Newcastle laboratory for analysis via internal
SGS transportation or a reputable courier. The samples are tracked, and an established
chain of custody process is observed. Samples are retained at SGS laboratories until
specific instructions are given by Illawarra Metallurgical Coal to discard.

Audits or reviews

•

The most recent internal audit was carried out in FY19 and included sampling techniques
and data. No material risks were identified.

•

South32 conducts an annual internal resource risk review. No material risks were identified
in the FY19 review.

Location of data
points

Data spacing and
distribution

The underground workings are surveyed by certified mine surveyors using a Lecia TS16
Total Station. The channel sample locations are measured from surveyed locations with an
accuracy of +/-1m.

Coal samples are collected within defined seam boundaries. Use of sample compositing is
minimal and only used for the Wongawilli seam at Dendrobium.
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Section 2 Reporting of Exploration Results
(Criteria listed in the preceding section also apply to this section.)

Criteria
Mineral tenement
and land tenure
status

Commentary

•

Illawarra Metallurgical Coal’s estimated Coal Resources and Coal Reserves are primarily
supported by six main titles listed below and shown in Figure 2. A regional location map is
shown in Figure 1.
Tenement

Brief Description

Holder

Expiry Date

CCL767

Appin, West Cliff

Endeavour Coal

8/07/2029

CCL768

Dendrobium, Cordeaux

Illawarra Coal Holdings

7/10/2029

CCL724

West Cliff

Endeavour Coal

18/12/2031

ML1698

Appin Area 9

Endeavour Coal

25/06/2035

A248

Appin Area 7 & 9

Illawarra Coal Holdings

13/05/2021

EL4470

Appin Area 10

Illawarra Coal Holdings

05/01/2021

•

Most of the Mining Leases do not include surface rights. However, the Mining Leases do
extend to the surface in all cases where access for a pit top or shaft facility is required. In
several cases the leasehold title is duplicated by freehold ownership.

•

Where Mining Leases do not extend to the surface, access to conduct exploration activities
is achieved via Exploration Licenses under the 1992 Mining Act or previous Coal
Authorisations.

•

The two large standalone Exploration Licenses, A248 and EL4470, occur to the north of the
Appin and West Cliff Mining Titles. They are overlain to a large extent by four Petroleum
Production Licenses (PPL1, PPL2, PPL4 and PPL6 held by AGL Upstream Investments Pty
Limited) and give AGL Upstream Investments Pty Limited the rights to production of
petroleum including methane gas contained within the coal seams.

•

An agreement between Illawarra Metallurgical Coal and AGL Energy Limited (AGL) is
required before a coal Mining Lease or Development Consent can be granted. An agreement
was reached in FY12 for a portion of the coincident areas and resulted in the granting of
ML1698. This agreement sets a precedent for future agreements. As a result, Coal
Resources and Coal Reserves have been declared for areas of coincident title.

•

Tenements are held in good standing, and Illawarra Metallurgical Coal has been operating
in the area for 50 years.

Exploration done by
other parties

•

Prior to the 2015 demerger, BHP undertook exploration on the tenements detailed above.
CCL724 was explored by West Cliff Colliery and purchased by BHP in 1997. Prior to the
1960s the New South Wales State Government conducted coal, gas and geothermal
exploration in the Sydney Basin.

Geology

•

The Coal Resources are contained within the Late Permian Illawarra Metallurgical Coal
Measures in the Southern Coalfield located in the southern portion of the Permo-Triassic
Sydney Basin.

•

The Illawarra Coal Measures contain up to 9 individual coal seams, however Coal Resources
are only declared for the Bulli and Wongawilli coal seams.

•

A generalised stratigraphic column of the Southern Coalfield and details of the coal seams
present in the upper part of the Illawarra Coal Measures is included as Figure 3. The
uppermost Bulli seam is best developed in the northern parts of the Southern Coalfield and
is extracted at Illawarra Metallurgical Coal’s Appin mine, although it was previously mined
by Illawarra Metallurgical Coal at the Cordeaux mine. The northern Bulli seam has an
average thickness of 2.8m, but thins and deteriorates to the south, although there are
isolated areas of thicker occurrences. One of these prospective zones is “Area 5” in the south
western portion of CCL768 with an average thickness of 2.6m and is the target of the
Dendrobium Next Domain project.
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Criteria

Commentary

•

The Wongawilli seam is best developed in the southern parts of the coalfield and is extracted
at the Dendrobium mine. The entire Wongawilli seam is generally 9m to 10m thick across
the coalfield and consists of interbedded bands of kaolinitic brown mudstone and coal plies.
The Coal Resource reported from the Wongawilli seam is from the WW11/12 to the WW2M
known as the “working section” which has an average thickness of 3.8m. The thickness of
the WW11/12 to the WW2M is within the full cut height of the Longwall Kit in operation at the
Dendrobium mine. It is generally uneconomic where the Bulli seam operations are located.
Both seams have economic potential around Cordeaux and Appin Area 3, which are located
roughly in the middle of the coalfield. The Wongawilli seam deteriorates to the north of Appin
Area 3 to the point where it no longer contains a viable working section but there are areas
where a thin working section may be possible. Appin Area 3 has not been declared as a Coal
Resource due to lack of data.

•

Depth of cover for the northern Bulli seam ranges between approximately 325m in the southeastern part of Appin to 840m in the north/northwest corner of the Appin Holdings. The
southern Bulli seam in Bulli Area 5 occur under cover of 300 to 400m. The Wongawilli seam
Coal Resource occurs under about 300 to 500m of cover. Depth of cover has not been used
to limit or classify Coal Resources.

•

The northern Bulli seam Coal Resource is affected, in places, by faulting of seam height
displacement, which can affect longwall operations.

•

Dykes affect the northern Bulli seam. Lack of displacement means they can generally be
mined through and hence do not form Coal Resource category boundaries. Wongawilli
operations can negotiate slightly larger faults as it is a thicker seam compared to the Bulli
operations. The Wongawilli seam Coal Resource is not affected to the same degree by
faulting as the northern Bulli seam Coal Resource.

•

Significant proportions of the Wongawilli seam Coal Resource are affected by igneous
intrusions in the form of both dykes and sills. Silled areas are the main geological structure
limiting the Wongawilli seam Coal Resource.

•

The southern Bulli seam Coal Resource has been, in part, affected by igneous intrusions,
predominantly sills. The sills either intersect the seam rendering it uneconomic or are in close
enough proximity to degrade the coking properties of the coal. The heat affected coal can
be classed as low ash, high energy premium thermal coal or pulverised coal injection
product. The southern Bulli seam Coal Resource is not affected by faulting to the same
degree as the northern Bulli seam Coal Resource.

Drill hole
Information

•

Illawarra Metallurgical Coal is an operating mine and reports Coal Resources and Coal
Reserves annually. No exploration results are reported. A drill hole plan is provided in Figure
2.

Data aggregation
methods

•

Refer to data spacing and distribution for information on data compositing.

Relationship
between
mineralisation
widths and
intercept lengths

•

Seam dips, over the entire Southern Coalfield, are generally low ranging from 1 to 3 degrees,
therefore drilling and sampling intercepts the approximate true coal thickness. This has no
impact on the Coal Resource estimations.

Diagrams

•

All Figures referenced including plans and diagrams showing location, tenure, stratigraphy,
Coal Resource polygons and Coal Reserve classification are appended to this document.

Balanced reporting

•

Exploration results are not specifically reported as part of this report.

Other substantive
exploration data

•

Seismic survey data forms a critical component of the Coal Resource classification criteria.
The seismic interpretation contributes to the confidence in the structural continuity of the coal
seams and hence the ability to determine the most economically viable longwall mining
domain.
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Criteria

Further work

Commentary

•

Since 2012, Illawarra Metallurgical Coal has used an in-house Sercel system which
comprises 900 channels allowing high resolution 2D and 3D surveys of any size to be
acquired. Seismic interpretation is conducted in-house using Seiswin and Petrel software.

•

Drilling (surface and underground) and other substantive data acquisition for Coal Resource
definition and pre-production is ongoing.

Section 3 Estimation and Reporting of Mineral Resources
(Criteria listed in section 1, and where relevant in section 2, also apply to this section.)
Criteria

Commentary

•

Illawarra Metallurgical Coal uses an established geological database and data acquisition
systems built around Micromine Geobank. The process includes all data types being loaded
electronically and validated from original source data to ensure data quality by providing an
auditable ownership trail to the original data source and eliminate transcription or keying
errors.

•

Illawarra Metallurgical Coal has established procedures for all database access, data
collection, loading, validation, storage and export for Coal Resource modelling and reporting.

•

The above procedures are overseen and checked by the Competent Person.

Site visits

•

The Competent Person visits the mine and exploration sites on a regular basis. The last visit
occurred in March 2019, and no material issues were identified.

Geological
interpretation

•

Interpretation of the geology of the Illawarra Metallurgical Coal deposit is based primarily on
surface drilling data which is supplemented by high resolution seismic data and a
comprehensive underground channel sampling program. The deposit is stratiform in nature
and the two seams for which the Coal Resource is being reported are laterally continuous.

•

Logging and interval/seam codes along with analytical information such as coal quality
analysis form the basis of the geological model. Downhole information from drill hole
intercepts is combined with seismic data and underground mapping to inform the geological
structural interpretation. Sill and dyke locations are inferred via aero-magnetic surveys and
in-seam drilling.

•

No alternative interpretations have been considered in the Coal Resources given the highlevel confidence in the existing interpretation.

•

Confidence in the geological interpretation is high and controls the Coal Resource
estimations.

•

The Coal Resource estimations apply to three separate areas. The northern Bulli seam Coal
Resource area totals approximately 215 km2 and stretches a maximum of 27km in an eastwest direction and a maximum of 23km in a north-south direction. The Wongawilli seam Coal
Resource area totals approximately 100km2 and stretches a maximum of 14km long in an
east-west direction and stretches a maximum of 12km long in a north-south direction. The
southern Bulli seam Coal Resource totals approximately 18km2 and stretches a maximum of
5km in an east-west direction and a maximum of 5km in a north-south direction. The lateral
extent of the Coal Resource for the northern Bulli, Wongawilli and southern Bulli seams are
represented in Figures 4, 5 and 6 respectively.

•

Depth below surface ranges from 300 to 840m.

•

Two separate geological grid models (structural and coal quality) are built, one for the
northern area (covering Appin and West Cliff) and another for the southern area (covering
Dendrobium and Cordeaux). Modelling is performed using the ABB Minescape 5.12
Stratmodel module using Finite Element Modelling interpolation. Models and grid
specifications for all area models were geostatistically derived by Kriging Neighbourhood
analysis. All grids used for Coal Resource estimates have a grid cell size of 100m (X) x 100m
(Y). This compares with a general sample spacing of 300 – 700m.

Database integrity

Dimensions

Estimation and
modelling
techniques
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Criteria

Moisture

Commentary

•

Geological interpretations of major igneous intrusions have been incorporated into the Coal
Resource estimations.

•

The Coal Resources are modelled on an ‘as is’ basis. There are no deleterious elements that
are economically significant thus a reporting cut-off is not required. The models include
recovery (yield) estimations of all products and by-products. These include coking coal
product and energy coal by-product.

•

Drill Hole Spacing Analysis provides the basis for guiding and controlling the Coal Resource
estimations and classifications. The studies have shown the most critical variables, including
seam thickness and grade, are laterally continuous.

•

All Coal Resource estimations are reconciled against previous estimates, usually from the
12 months prior. All changes are quantified, analysed and reported.

•

Model checks considered by the Competent Person as appropriate for this style of coal
deposit include:
o generating contour plots and data postings of floor structure, interval thickness and coal;
o interrogating 2D and 3D sections through structure; and
o reporting and confirming the percentage difference between data points and the
resultant model.

•

Assessments on the correlation of raw ash, density and moisture are undertaken to ensure
that the regression is as expected before data is used.

•

The Coal Resources are estimated on an in-situ moisture basis using the Preston/Sanders
method. The Moisture Holding Capacity (MHC) test is used for estimating in-situ moisture.
Illawarra Metallurgical Coal has collected MHC data since 2006. The moisture assumptions
adopted are represented in the table below.
Seam

Cut-off parameters

Mining factors or
assumptions

Air Dried Moisture
(%)

In situ
Moisture (%)

Bulli

1.0

2.0

Wongawilli

1.0

2.5

•

No seam thickness or quality cut-offs has been applied to the Wongawilli working section or
northern Bulli seam Coal Resource estimations as both seams are sufficiently thick and of
appropriate quality to be considered economic across all reported areas. A thickness cut-off
(for classification) of 2m has been used in one location for Bulli Area 5 as it coincides with
an igneous intrusion.

•

No seam depth cut-off has been used in the Coal Resource estimations as depth of cover is
not considered a barrier to mining and seam gas content does not have a strong correlation
with depth.

•

The seam gas composition has an effect as it influences the lead time required to drain and
safely extract the coal seam. Therefore, the availability of gas composition hydrocarbon
ratios and seam permeability data to inform mining studies is considered when classifying
Coal Resources. This is only an issue for Dendrobium Area 3C where the CO2 ranges from
21.3 to 99.44%v/v.

•

Illawarra Metallurgical Coal has a successful history with mining through dykes and no Coal
Resource buffers surround these features.

•

Sill locations are inferred via aero-magnetic surveys and in-seam drilling. Where sills are
predicted and/or confirmed Coal Resources are not declared.

•

The Coal Resources are reported assuming the deposit will be mined via underground
longwall method.

•

The efficiency of longwall mining is impacted by faults larger than seam displacement. A
resource sterilisation buffer determined by displacement of the fault is used to highlight
geotechnical issues for mining.

•

No mining factors have been used to apply a cut-off in the northern or southern Bulli seam
Coal Resource estimations.
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Criteria

Commentary

•
•

Coal Resources are modelled “as is” and no dilution is applied.

Metallurgical
factors or
assumptions

•

Detailed wash product simulation data for each seam is available, modelled and used as part
of the Coal Resource estimations. Products with detrimental yields are not considered for
the Coal Resources. Washability characteristics of both seams are well understood through
50 years of operational experience.

Environmental
factors or
assumptions

•

The Coal Resources are not reported within the exclusion of the stored water bodies of
Cataract, Cordeaux and Avon dams as approval for large scale longwall mining underneath
these features is deemed unlikely.

•

Coal Resources are not reported for areas of townships and other pertinent cultural features
that have restrictions for undermining.

Bulk density

•

Illawarra Metallurgical Coal used the Preston/Sanders method for converting air dried
densities to an in-situ basis. This method is only applicable to Relative Density (RD)
determinations which constitute approximately half of the data used in the Coal Resource
estimations. The coal quality database contains a mixture of RD and Apparent Relative
Density (ARD) values, the ARD values were converted to RD values using ash-RD
relationships. Plotting of the data to provide an upper and lower correlation limit gives
confidence on the relationship between RD and ash.

Classification

•

The Coal Resources have been classified with consideration of Drill Hole Spacing Analysis,
quality of drill hole, channel sample data, seam gas composition and the coverage of seismic
data used to identify structures which are critical to economic viability. The details of each
criterion are tabulated in the table below.

Audits or reviews

The Coal Resource reported from the Wongawilli seam is from the expected full cut height
of the Longwall Kit in operation at Dendrobium which is from the WW11/12 to the WW2M
known as the “working section.”

Resource
category

Drill hole
spacing
north Bulli
Wongawilli

Drill hole
spacing Bulli
Area 5

Structural Control

Measured

<700m

N/A

3D seismic or within 250m of a
high resolution 2D line

Indicated

<1500m

<1450m

3D seismic or within 500m of a
high resolution 2D line

Inferred

<4000m

<3250m

Not required

•

The drill hole spacing listed in the table above were determined through geostatistical
analysis.

•

To ensure the spacing criteria set out in the table are met, boreholes are loaded via point of
observation classification and merged into polygons when interpolation continuity occurs in
both x and y direction from adjacent points of observation. The resultant area that is within
appropriate seismic control is then classified.

•

The seam gas composition influences the lead time to be able to drain and safely extract the
coal seam. Therefore, the availability of gas composition hydrocarbon ratios and seam
permeability data to inform mining studies is considered when classifying Coal Resources.
This is only an issue for Dendrobium Area 3C where the CO2 ranges from 21.3 to 99.44%v/v.

•

The Competent Person is satisfied that the Coal Resource classifications have taken account
of all relevant factors and reflects the geological interpretation and the constraints of the
deposit.

•

The most recent internal audit was carried out in FY19 and the scope included the estimation
and reporting of Coal Resources. No material risks were identified.

SOUTH32 COAL RESERVES UPDATE

12

Criteria

Commentary

•

•

Discussion of
relative accuracy/
confidence

As part of the demerger from BHP, an independent expert (Runge Pincock Minarco)
produced an independent Competent Persons report for the Illawarra Metallurgical Coal
asset included in the March 2015 Information Memorandum. This process provides a robust
comparison point for the resource and reserve process. There were no material issues
identified by the independent expert.
South32 conducts an annual internal resource risk review. No material risks were identified
in the FY19 review.

•

The FY19 Coal Resource estimations were internally peer reviewed. No material concerns
were identified.

•

The specific global estimation precision at 95% confidence level for each Coal Resource
category is listed in the table below. The global estimation precision is based on a nominal
850,000m2 for Bulli Appin/West Cliff and Wongawilli Dendrobium/Cordeaux and 1,025,000m2
for Bulli Area 5 over a five-year period. Key Coal Resource parameters include seam
thickness and raw ash.

•

Global precision was determined through Drill Hole Spacing Analysis
Resource Category

Global estimation precision
at 95% confidence level

Measured

<10%

Indicated

>10% and <20%

Inferred

>20% and <50%

•

Reconciliation of production data is conducted monthly, compiled quarterly and reported
annually. The results are used to validate the Coal Reserve models and by extension the
Coal Resource models upon which they are based. The results are reported in section 4 of
this report.

•

The Competent Person is satisfied that the Coal Resource estimations have taken account
of all relevant factors and reflects the geological interpretation and the constraints of the
deposit.

Section 4 Estimation and Reporting of Ore Reserves
(Criteria listed in section 1, and where relevant in sections 2 and 3, also apply to this section.)

Criteria

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

•

The FY19 Measured and Indicated Coal Resources for the Bulli and Wongawilli coal seams,
as reported, have been used for conversion to Coal Reserves.

•

The Measured and Indicated Coal Resources are inclusive of those Coal Resources
modified to produce Coal Reserves.

Site visits

•

The Competent Person is based at the operation and regularly visits the mine-sites during
which time no material issues have been identified. Areas covered include coal quality,
mining conditions and productivity.

Study status

•

Illawarra Metallurgical Coal is an underground longwall coal operation which has been
successfully operating in the region for over 50 years. Sufficient studies have been
undertaken to enable the Coal Resources to be converted to Coal Reserves based on
current operating methods & practices.

•

An annual review of the life of mine plan and production schedule is undertaken to confirm
the mine plan is economically viable.

•

No specific cut-off parameters have been applied. The mine layout has been developed with
consideration of all the factors described below to achieve an economic outcome.

Cut-off
parameters
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Criteria
Mining factors or
assumptions

Commentary

•

Mining is achieved by the underground longwall extraction method. The method is well
proven, having been in use for 50 years in the region. It provides for maximum potential
resource recovery and productivity given the size and nature of the resource.

•

Dilution and Recovery: The dilution estimates are determined using historical ROM ash
values recorded for comparable areas, all available geological data and any geological
structure noted/recorded through the length of the mining area. This data is taken into
consideration and a dilution thickness is determined.

•

Average dilution across Illawarra Metallurgical Coal is 10% and typical coal loss is around
1.5%.

•

Moisture Adjustments: Moisture is modified during both the mining and processing
operations. In situ moisture is determined by the process described in Section 3 and is the
base point for all moisture adjustments. The Recoverable Coal Reserves are stated on a
ROM moisture basis, as received by the processing plant. Marketable Coal Reserves are
stated on a product moisture basis, as sold.
Seam parameters are shown below.
Parameter

Bulli seam

Wongawilli seam

In situ moisture

2.0%

2.5%

ROM moisture

6.0%

7.0%

Coking product moisture

9.0%

15.5%

Energy product moisture
Dilution density (in situ basis)

7.0%

7.0%

2.5 t/m3

2.1 t/m3

Seam mining geometry assumptions are shown below
Parameter

•
•
•
Metallurgical
factors or
assumptions

•
•

•

Environmental

•

Bulli seam

Wongawilli seam

Maximum cut height

Full seam

3.90m

Minimum cut height

1.80m

3.40m

Coal loss

0.05m

0.05m

Default dilution thickness

0.05-0.20m

0.10m

Longwall face width (solid)

up to 314m

up to 295m

In-situ gas contents are reduced to a safe level prior to mining via traditional inseam drainage
techniques.
Inferred Coal Resources are not used to define the mining limits. Where Inferred Coal
Resources are included in the mine plan they are treated as waste for economic purposes.
The Competent Person is satisfied that the assumptions and methods taken into account for
the Coal Reserve estimates are appropriate.
All coal produced by Illawarra Metallurgical Coal is washed at one of two processing plants
to produce a final product. The processes are well established and well understood.
The major factor in processing of the Bulli seam is the removal of diluting material. The insitu coal is generally low ash but due to the nature of the roof and floor, significant quantities
of diluting material can be present in the feed. The cost of handling and removing this
material is included in the economic assessment.
The most critical quality factor in economic mining of the Wongawilli seam is the coking coal
recovery. The amount of coking coal recovered after washing is a function of the proportion
of sinks material contained within the ROM. The sinks material comprises stone bands,
contaminating roof, floor, stone roll material and coal which have a specific gravity nominally
greater than 1.40 (approximately) due to either disseminated mineral matter or naturally
deteriorated coal sections, often containing numerous thin shale bands and lenses.
The State Government Development Consent process is the overarching environmental
approval system governing Illawarra Metallurgical Coal’s mining and processing activities.
The Bulli seam operations approval was granted in December 2011 for a period of 30 years
and the Dendrobium approval was renewed in December 2009 for a period of 21 years. Each
of these approvals included a full environmental assessment.
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Criteria

Commentary

•

Infrastructure

•

Costs

•

•
•
•

Revenue factors

•
•
•

Market
assessment

•

•
•

Economic

•
•
•

Social

•

•

Other
Classification

•
•

Waste rock consists predominantly of sandstone and shale with low levels of remnant
organic material. Waste rock quality is monitored routinely. Waste is either emplaced at the
approved facility adjoining West Cliff Coal Preparation Plant or delivered to local construction
projects for use as land fill and road base.
Illawarra Metallurgical Coal is a mature asset with all major infrastructure required for
ongoing operations at planned production levels. There are some requirements for additional
infrastructure to be built to enable the efficient extraction of the life of mine reserves, the
most significant of which is additional ventilation infrastructure at Appin. Planning is
underway to determine the optimal configuration taking into consideration surface
interactions, technical requirements and cost. An estimated cost has been built into the
plans.
Operating costs are based on historical performance and updated for current economic
conditions. The cost elements include: development, longwall mining, gas drainage, mine
services, coal clearance, surface services, processing, raw logistics, clean logistics, port,
overheads, selling and other on-costs.
Rehabilitation and closure costs are included in the Coal Reserves valuation.
Sustaining capital costs are based on historical requirements and lifecycle replacement
costs for major items of production equipment.
Taxes and royalties are included in the cost modelling in line with federal and state legislated
requirements.
Foreign exchange rates are provided by South32 corporate functions.
Commodity price assumptions have been based on detailed global supply and demand
modelling and are benchmarked against commercially available consensus price forecasts
by South32 corporate functions.
Penalties for product out of specification, including deleterious elements, form a part of all
standard sales contracts. These penalties are not considered material to the economic
assessment.
The majority of Illawarra Metallurgical Coal’s product competes on the global seaborne
market. In a typical year Illawarra Metallurgical Coal’s share of the market is less than 3%.
The major factors influencing price are demand from the developing nations in Asia, primarily
China and India.
The comparative benchmarks for Illawarra Metallurgical Coal products based on product
quality and geographic locality are the seaborne Premium Low-Volatile Coking Coal market
price and the Newcastle export Thermal Coal market price.
South32 undertakes its own internal assessment of global supply and demand to determine
an appropriate long-term price forecast. This forecast is also benchmarked against
consensus pricing forecasts.
Macro-economic assumptions used in the economic analysis of the Coal Reserves such as
foreign exchange, inflation and discount rates have been determined through detailed
analysis undertaken by South32 corporate functions.
The NPV is most sensitive to the Coking Coal benchmark price, the exchange rate and
operating costs.
Economic assumptions used for the valuation reflect South32’s internal views of demand,
supply, volume forecasts and competitor analysis, and are commercially sensitive.
Illawarra Metallurgical Coal’s assets are located in areas of environmental and community
sensitivity and geological complexity. A process is in place to ensure that mine layouts are
constructed within clearly demarcated zones that take surface and underground features
and structures into account. These areas are known as Coal Extraction Zones (CEZ).
Key stakeholder agreements are in place to cover all day to day operations. The exceptions
are: a cooperative development agreement with AGL for access to areas covered by their
Petroleum Production Leases (PPL2 & PPL4); and, private landholder agreements which
are negotiated on an as needs basis in accordance with the relevant legislative
requirements. None of these exceptions are expected to have a material impact on the Coal
Reserves.
No additional risks have been identified.
Illawarra Metallurgical Coal classifies the Coal Reserves in line with the following principles:
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Criteria

Audits or reviews

Discussion of
relative accuracy/
confidence

Commentary
Probable
o Either Measured or Indicated Coal Resources;
o Within current Development Consent boundaries.
Proved
o Only Measured Coal Resources;
o Within currently held Mining Leases;
o For secondary extraction (Longwall), only those areas with approved extraction plans.
• These principles deliver a conservative outcome in terms of Proved Coal Reserves but a
realistic view of Total Coal Reserves. This is largely driven by the NSW State Government
mining approval processes which result in full permitting of mining generally not being
granted more than five years in advance. There is a significant proportion (42% Bulli, 68%
Wongawilli) of Probable Coal Reserves which are derived from Measured Coal Resources
due to this approval process.
• There are some Inferred Coal Resources included within the mining layouts equating to 9%
of total planned mining, the majority of which is within the Appin mine plan. These areas will
be targeted in the exploration program over the next five years, however there may remain
some areas where confidence cannot be increased until access for inseam drilling from
underground is obtained. The majority of the Inferred Coal Resources are scheduled for
extraction between FY24 and FY34. The Inferred Coal Resources are excluded from the
stated Coal Reserves and the impact is included in the economic assessment.
• The distribution of the Coal Reserve classifications is illustrated in Figure 7 and Figure 8.
The stated Coal Reserves reflects the view of the Competent Person.
• The most recent internal audit was carried out in FY19. No material risks were identified. An
action plan is in place to address the non-material findings.
• As part of the demerger, an independent expert (Runge Pincock Minarco) produced an
independent Competent Person report for the Illawarra Metallurgical Coal asset included in
the March 2015 Information Memorandum. This process provides a robust comparison point
for the resource and reserve process. There were no material issues identified by the
independent expert.
• South32 undertakes an annual process of internal reserve risk reviews to identify and track
potential risks to the declarations
• The Competent Person has determined the relative accuracy and confidence in the Coal
Reserve estimates are appropriate to declare Coal Reserves.
• There has been a significant amount of operating history at Illawarra Metallurgical Coal to
obtain a high level of certainty on Modifying Factors. The resource modelling and reserve
estimation techniques are robust and well understood and provide a thorough representation
of what is mined.
• The stated Coal Reserves are global estimates.
• As a verification of the relative confidence of the Coal Reserves, all geological information is
referenced and checked to ascertain whether variances exist from the previous year’s
models. Any variances are investigated and if present rectified. No material variances
concerning the confidence or accuracy of the Coal Reserves were identified during FY19.
• Reconciliation of the 1 January 2018 to 31 December 2018 production with the Coal Reserve
estimates for the identical volume mined was conducted. Reconciliation factors were
generally within 5% of target and all were within 15% of target.
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Figure 1: Regional location plan
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Figure 2: Major tenements and drill hole location plan
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Figure 3: Generalised stratigraphic column of the Southern Coalfield

Figure 4: FY19 Coal Resource polygons for the northern Bulli seam
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Figure 5: FY19 Coal Resource polygons for the Wongawilli seam

Figure 6: FY19 Coal Resource polygons for the southern Bulli seam
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Figure 7: FY19 Coal Reserve classification for the Bulli seam

Figure 8: FY19 Coal Reserve classification for the Wongawilli seam
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