
   

 

 
 

 

 

 

 

   

   

   

   

   

   

   

   

   

   
 COMPETENT PERSON REPORT ON THE RESOURCE 

ESTIMATION OF WOLLONGONG COAL 

 WONGAWILLI COLLIERY AS AT 31ST AUGUST 2017 

                        

   

   

   

   

   

   

   

   

 
 

 

 

 

 

 

 

 

 

 

 

 

             Prepared by:  Barry Clark 

           Geological & Marketing Manager 

           Wollongong Coal Limited 

    September 2017 



 

 

Resource Estimation of Wollongong Coal Wongawilli Colliery 

(including Avondale) as at 31
st
 August 2017  . 

2

 
 

EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  

 

 RESOURCE STATEMENT FOR WOLLONGONG COAL WONGAWILLI 

COLLIERY as at 31st August 2017 

 

An estimation of Coal Resources in Wollongong Coal Wongawilli Colliery has been 

carried out by the undersigned and is here reported as prescribed by the 

“Australasian Code for Reporting of Exploration Results, Mineral Resources 

and Ore Reserves” (2012 edition, The JORC Code, Clauses 42 to 44) and also 

using the terminology and the guidelines put forth in the 2014 edition of 

“Australian Guidelines for the Estimation and Classification of Coal 

Resources”. The following Table is a summary the results of an objective 

assessment of the coal resources of the Wollongong Coal Wongawilli Colliery.  

 

            

SUMMARY OF COAL RESOURCES FOR WOLLONGONG COAL 

 WONGAWILLI  COLLIERY as at 31st August 2017 (million tonnes) 

            

COLLIERY SEAM MEASURED INDICATED INFERRED TOTAL 

          

WONGAWILLI BULLI   19 40 59 

    
 

      

  WONGAWILLI 41 47 111 200 

            

  TONGARRA   4 107 111 

            

TOTAL   41 70 258 369 

            

 

A substantiating report containing details of the methodologies, data assessment 

and interpretations used to derive the Resource estimation should be referenced in 

conjunction with the associated Resource statement.  

 

 

 

Barry Clark 

Geological & Marketing Manager 
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1. INTRODUCTION 

 

This report is compiled to substantiate the calculations and details behind the 

Coal Resource estimation prepared for the Wollongong Coal owned Wongawilli 

Colliery Holding. The Wongawilli Holding incorporates the previous Avon Colliery, 

Avondale Colliery and the western lease of Huntley Colliery.  

 

An estimation of Coal Resources in Wollongong Coal Wongawilli Colliery has been 

carried out by the undersigned and is here reported as prescribed by the 

“Australasian Code for Reporting of Exploration Results, Mineral Resources 

and Ore Reserves” (2012 edition, The JORC Code, Clauses 42 to 44) and also 

using the terminology and the guidelines put forth in the 2014 edition of 

“Australian Guidelines for the Estimation and Classification of Coal 

Resources”.  

 

Copies of these guides are attached as Appendix A and B respectively.   

 

Estimation of Resources and reporting has been undertaken in an objective and 

transparent manner. 

  

 

2. COMPETENT PERSON STATEMENT 

 

The information in this report and the attached statement of Coal Resources is 

based on information compiled and reviewed by Mr. Barry Clark, who is a 

member of the Australasian Institute of Mining and Metallurgy (30 years) and is 

the Geological and Marketing Manager for Wollongong Coal Limited. 

 

Mr Clark has over 29 years’ experience in the estimation of coal resources for 

coal operations both in Australia and overseas. This expertise has been acquired 

principally through exploration and evaluation assessments at operating coal 

mines in Australian coal basins. This experience is more than adequate to 

qualify him as a Competent Person as defined in the 2012 edition of the JORC 

Code. 

 

  
 

Barry Clark, B.Sc. (Hons.), M.Sc. (Hons.), M. AusIMM 
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3.  REGIONAL SETTING and TENURE 

 

3.1 History 

 

Wollongong Coal (WCL) acquired the operations at the Wongawilli Colliery in 

November 2013. The Colliery had previously been owned and operated at various 

times by A.I&S, BHP, BHP Billiton and Gujarat NRE (who acquired the mine 

from BHP Billiton in December 2007).  

 

In early 2014 the Wongawilli Colliery experienced severe operational difficulties 

with its longwall mining operations. A major roof fall on the longwall face was not 

able to be recovered and consequentially the longwall face and related mining 

equipment was abandoned. Due to poor coal prices and mining constraints the 

Wongawilli Mine was placed in care and maintenance at this time.  

 

In August 2016 the Wongawilli Colliery recommenced production under 

operation by Delta SBD under contract to Wollongong Coal. Delta was mining 

with the bord and pillar split and lift method. Delta SBD went into 

administration at the end of May 2017 and the mine became idle. Wollongong 

Coal has undertaken the necessary steps to officially become the mine operators 

and are currently building production and manning levels.  

 

WCL Wongawilli Colliery contains three coal seams of potential economic 

extraction. These are the Bulli Seam, Wongawilli Seam and Tongarra Seam. 

Historically at the mine the Wongawilli Seam has been extensively mine over the 

last 100 years or so beginning in 1908. Mining has also been undertaken within 

the Bulli Seam from 1961 to 1977 but the mining was not extensive. The 

Tongarra seam has been mined in the southern mines of Huntley (closed in 

1989) and Avondale (closed in 1982) but production in the Tongarra seam ceased 

in these mines in 1989 and 1961 respectively.  

 

During mining operations under Wollongong Coal and Delta SBD the run of mine 

coal is transported by rail as raw run-of-mine coal to the Port Kembla Coal 

Terminal where it is primarily exported to India for beneficiation or sale. 

 

 

3.2 Regional Setting 

 

WCL Wongawilli Colliery is situated within the Southern Coalfield, approximately 

10km southwest of Wollongong and the Port Kembla Coal Terminal. Figure 1 

details the location of the Colliery Holding, related infrastructure and regional 

setting. 
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Wongawilli Colliery consists of the previous Elouera Colliery (purchased from 

BHP Billiton in 2007 by Gujarat NRE) and consolidated leases for Avon and 

Avondale Collieries and the western lease of Huntley Colliery. The combined 

Colliery Holding covers approximately 147 km2 and topographically the majority 

of the area west of the escarpment is the Woronora plateau of relatively 

undulating countryside of eucalypt forest, heath areas and swamp lands.   

 

Topographically the Wollongong Coal Wongawilli Colliery area has a minimal 

amount of surface infrastructure. Pristine environments cover large tracts of land 

held by Water NSW and access is mainly restricted to existing fire roads. Except 

for dam and associated Water NSW infrastructure, the Moss Vale – Port Kembla 

railway line and power transmission lines, minimal development has occurred in 

the area of Wongawilli, Huntley and Avondale.  Topographically the Wongawilli 

area consist primarily of gently undulating terrain with increasing prevalence of 

steep gorges and ridges north across the Wongawilli Colliery area. These valleys 

form a part of the southern water catchment area for Sydney and Wollongong. A 

major reservoir, Avon, traverses the central / western area while the upper 

reaches of the Cordeaux Reservoir are in the northeastern portion of the Holding.  

 

Figure 2 shows topographic details of the Wongawilli Holding. 

 



   

 
Figure 1 Regional Setting of Wongawilli Colliery (courtesy NSW DPI) 



   

 
Figure 2   Topographic Details of Wongawilli Colliery Holding 



   

3.3 Tenure 

 

In 2009 Gujarat NRE applied to the NSW Department of Primary Industries to 

consolidate its three Mining Leases.  These Leases were ML1596 covering 

Wongawilli Colliery, ML1565 covering the western portion of Huntley Colliery and 

CL766 (coal lease) covering Avondale Colliery. This consolidation was granted in 

June 2009. Figure 3 details the consolidated mining lease area. 

 

This report covers the consolidated Wollongong Coal Wongawilli Colliery which 

covers approximately 147.65km2 of coal bearing land in the Illawarra Region.   

 

The majority of this lease applies to the coal or substrata and coal only and does 

not include the surface.  However, the lease does extend to the surface in all 

cases where access for a pit top or shaft facility is required and in a number of 

cases the Leasehold Title is duplicated by Freehold ownership. 

 

Where Mining Leases do not extend to the surface (i.e. the vast majority of cases) 

access to conduct exploration activities to prove the coal resource is achieved via 

Exploration Licenses under the 1992 Mining Act or Coal Authorisations under 

previous legislation. 

 

The land tenure within the Wongawilli Mine area consists of: 

 

Water NSW freehold land 

Leasehold land 

National Parks & Wildlife Service managed land  

Private freehold land 

 

Water NSW holds the majority of the land in freehold title. This area is 

designated Metropolitan Special Area Schedule 1 (Schedule 1 refers to additional 

regulation of conduct upon entry into the Metropolitan Catchment Special Area).     
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Figure 3   Wongawilli Colliery Consolidated Mining Lease  
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4. DEPOSIT GEOLOGY 

 

4.1    Regional Geology 

 

Wollongong Coal Wongawilli Colliery is located in the Southern Coalfield, which is 

the southern portion of the Permo-Triassic Sydney Basin, as shown in Figure 4, 

and contains the Illawarra Coal Measures of Late Permian Age. Overlying the 

Illawarra Coal Measures are sandstones, shales and mudstones of the Narrabeen 

Group, which in turn are overlain by the Hawkesbury Sandstone, a massive 

quartzose sandstone unit. The Wianamatta Group, stratigraphically above the 

Hawkesbury Sandstone, is the top most unit in the Southern Coalfield. 

 

Figure 4 Location of the Southern Coalfield 
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Within the Illawarra Coal Measures the Bulli Coal is the uppermost coal member 

and is currently mined at South 32’s Appin mine and Glencore’s Tahmoor mine. 

The Bulli seam is not currently mined at Wongawilli Colliery. In the Wongawilli 

area the Balgownie Coal, stratigraphically some 8m below the Bulli Coal is 

considered uneconomic although it does attain better quality in the northern 

part of the Coalfield. The Bulli to Wongawilli Coal interval averages 

approximately 22 metres. Although consistent in thickness across the southern 

part of the Coalfield at 9 to 11 metres, the Wongawilli Seam has significant 

deterioration in quality to the north when compared to the southern part of the 

Coalfield where a basal section has been extensively mined in the past.  

 

At the broad scale the Southern Coalfield is dominated by a north plunging 

syncline with associated northwest trending synclines and anticlines, shown in 

Figure 5. The overall structure of the Coalfield is defined from the Bulli Coal but 

the major structural trends of the Bulli Coal are generally thought to be mirrored 

through the coal measure sequence.  

  

Large displacement faults in the Coalfield consist primarily of normal faults with 

dips of between 70 and 85 degrees, trending NW or NNW and are the primary set.  

The exception to this rule is faults found in a NE trending coastal fault zone.  

West of these coastal zone NE faults still occur but at a much wider spacing and 

as a secondary set (some of these are strike slip faults associated with dykes).  

The deformational history of the NW fault system is complex and the pattern is 

the sum of several events that appear to have started after the Permian although 

there is evidence of growth faulting indicating structural activity during coal 

measure deposition. 
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Figure 5 Structural Elements of the Southern Coalfield 

 

 

 

4.2   STRATIGRAPHY 

 

Figure 6 shows the stratigraphy of the Southern Coalfield and gives details of the 

coal seams present in the Illawarra Coal Measures.  
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AGE GROUP SUB-GRP CODE
BRINGELLY SHALE

WMSH MINCHINBURY SANDSTONE

ASHFIELD SHALE

MITTAGONG FORMATION

HBSS HAWKSBURY SANDSTONE

GOSFORD NEWPORT FORMATION
GRFM GARIE FORMATION

BACS BALD HILL CLAYSTONE

BGSS BULGO SANDSTONE

CLIFTON SPCS STANWELL PARK CLAYSTONE

SBSS SCARBOROUGH SANDSTONE

WBCS WOMBARRA CLAYSTONE

CCSS COAL CLIFF SANDSTONE

BUSM BULLI COAL

UNM1 LODDON SANDSTONE

BASM BALGOWNIE COAL

LRSS LAWRENCE SANDSTONE

BURRAGORANG CLAYSTONE

CHSM CAPE HORN 

UNM2 UNNAMED MEMBER 2

HARGRAVE COAL 

WORONORA COAL 

SYDNEY NOVICE SANDSTONE

WW01-11 WONGAWILLI COAL

KBSS KEMBLA SANDSTONE

ACSM ALLANS CREEK FORMATION AMERICAN CK. COAL 

APFM DARKES FOREST SANDSTONE (APPIN FORMATION)

BARGO CLAYSTONE HUNTLEY CLAYST. 

AUSTIMER SANDST.

TGSM TONGARRA COAL

WTFM WILTON FORMATION

WOONONA COAL MEMBER

ERINS VALE FORMATION

FIGTREE COAL 

UNANDERRA COAL 

CUMBERLAND BERKELEY LATITE 

MINNAMURRA LATITE 

CALDERWOOD LATITE 

FIVE ISLANDS LATITE 

BROUGHTON FORMATION

BERRY SILTSTONE

NOWRA SANDSTONE

WANDRAWANDIAN SILTSTONE

SNAPPER POINT FORMATION

PEBBLEY BEACH FORMATION

TALATERANG CLYDE COAL MEASURES

T
R
IA
S
S
IC

FORMATION & MEMBERS

WIANAMATTA 

GROUP

NARRABEEN 

GROUP

UNDIFFERENTIATED PALAEOZOIC (DEVONIAN, SILURIAN & ORDOVICIAN)                                      

ROCKS OF THE BASIN BASEMENT 

Information Sourced From - "Geological Survey Report No. GS1998/277 - R.S. Moffitt"

P
E
R
M
IA
N

ILLAWARRA 

COAL 

MEASURES

SHOALHAVEN 

GROUP

PHEASANTS NEST FORMATION

ECKERSLEY FORMATION

 
 

Figure 6    Generalised Stratigraphy of the Southern Coalfield 

 

 

The Wianamatta Group is the uppermost unit in the stratigraphical sequence and 

is prominent in parts of the northern coalfield while in the south it only outcrops 

over a number of ridges west of Avon Dam and is not present over most of the 

Wongawilli lease area. 

 

The Hawkesbury Sandstone outcrops over most parts of the Coalfield and consists 

of thickly bedded or massive quartzose sandstone (with grey shale lenses up to 

several metres thick) with a maximum thickness of 154.7m in the Wongawilli area 

(average of 87.4m). 

 

The full Narrabeen Group sequence is about 151m thick in the Wongawilli lease 

area. 
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The Newport Formation consists of interbedded grey shales and sandstones and 

has an average thickness of 5.9m in the Wongawilli area. 

 

Underlying the Newport Formation is the Garie Claystone, a generally hard, grey-

brown “oolitic” claystone, about 3.8m thick in the Wongawilli lease. 

 

The Bald Hill Claystone displays the characteristic brownish-red coloured 

“chocolate shale”, a physically weak but lithologically stable unit averaging about 

12.6m in the review area.  The “chocolate shale” is an easily recognised marker 

horizon. 

 

The Bulgo Sandstone, averaging 65m in the Wongawilli area, consists of strong, 

thickly bedded, and medium to coarse-grained lithic sandstone with occasional 

beds of conglomerate or shale. 

 

The Stanwell Park Claystone (thickness average 6.6m), like the Wombarra Shale 

(thickness average 9.5m), consists of greenish-grey mudstones and sandstones.  

These “green shales” are very weak lithologically and fret easily on exposure. 

 

The Scarborough Sandstone, averaging 39.7m in thickness across the Wongawilli 

area, consists mainly of thickly bedded sandstone with shale and sandy shale 

lenses up to several metres thick. Within the southern area the Scarborough 

Sandstone equivalent, the Colo Vale Sandstone is present.   

 

The Coal Cliff Sandstone averages 8.3m in the review area. In the coastal region of 

the Coalfield the Coalcliff Sandstone is strong quartzose sandstone. Westward, 

away from the coast, dominance of the sandstone diminishes and in many areas 

the original roof strata of the Bulli Seam, a shale / mudstone unit, (which can 

become laminated in places) is prominent.  

 

The Illawarra Coal Measures consist of interbedded shales, mudstones, lithic 

sandstones and coal seams of which ten named seams occur in the Coalfield. 

 

 

4.2.1   Coal Seams 

 

4.2.1.1   Bulli Coal 

The Bulli Coal is the most extensively worked coal seam in the Southern Coalfield, 

from outcrop mines on the coastal margins to current inland mines of South 32 

and Glencore. The seam produces a hard coking coal usually needing beneficiating 

to two products (coking and energy) to obtain a marketable low ash coking coal. In 

the southern areas of the Coalfield the Bulli Seam has been worked extensively in 

the former Mt Kembla, Tom Thumb and Kemira Collieries and to a lesser extent at 

Wongawilli Colliery. The seam is poorly developed to the south / southwest in 

Wongawilli Colliery.  
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4.2.1.2    Balgownie Coal 

The Balgownie Coal generally consists of coal, high ash coal and carbonaceous 

shale and is considered uneconomic at this time due to its thickness, generally less 

than 1.25m. The Balgownie Seam has not been mined in the Wongawilli lease area. 

Across the Wongawilli lease the interval separating the Balgownie Coal from the 

overlying Bulli Coal varies from approximately 2.5m to 13m. The Balgownie Seam is 

poorly developed in the Wongawilli lease. 

 

4.2.1.3    Cape Horn Seam 

The Cape Horn Seam (originally known as the Avon Seam) is uneconomic with 

thickness typically varying between 0.06m to less than 0.8m and varying in 

composition from carbonaceous shale to bright coal.  It occurs some 7m below the 

Balgownie Coal and identification is facilitated by the occurrence of the overlying 

Lawrence Sandstone Member. The Cape Horn Seam is often not developed within 

the Wongawilli lease area. 

 

4.2.1.4    Hargrave Seam 

This seam is separated from the overlying Cape Horn Seam by between 

approximately 1.00m of shale or mudstone and is not economic, varying in 

thickness from 0.03m to 0.20m and in composition from bright coal to 

carbonaceous shale. The seam is often not recognisable in borecore from the 

southern part of the Coalfield.  

 

4.2.1.5   Wongawilli Coal 

The Wongawilli Coal is generally about 9 to 11m thick across the Coalfield and 

consists of interbedded bands of (usually) kaolinitic brown mudstone (with 

occasional thin pyrite or siderite lenses) and coal plies. In the southern part of the 

Coalfield the lower section of the seam is economically mined but deterioration from 

thickening and increasing numbers of stone bands in the working section occurs 

northward in the Coalfield.   

 

The interval between the Bulli Coal and the Wongawilli Coal has an average of 

around 23m in the Wongawilli lease area.  

 

4.2.1.6    American Creek Seam 

 

Occurring 8m to 14m below the Wongawilli Coal it varies between 0.57m and 3.5m 

thick, consisting mainly of carbonaceous and coaly shale and is considered 

uneconomic. 
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4.2.1.7    Tongarra Seam 

Occurs from about 16m below the American Creek Seam and has a potential 

economic mining section which is restricted to the upper split.  The Tongarra Seam 

consists mainly of carbonaceous shale and mudstone bands with thin coaly plies 

and averages about 6.5m in thickness. In the southern part of the coalfield the 

Tongarra Seam has two splits, separated by shale and/or sandstone. The upper 

split varies in thickness from 0.94m to 3.58m and consists mainly of coal and coaly 

plies separated by carbonaceous shale and mudstone bands.  The lower split is 

consistently thinner; varying from 0.15m to 0.89m but usually contains 

proportionally more coal plies than the upper split. The seam was mined in the 

Huntley and Avondale Collieries which have both closed. 

 

4.2.1.8    Other Seams   

Three other seams are known to occur below the Tongarra Seam, namely the 

Woonona, Figtree and Unanderra Seams. Occurring from 6 m to 23m below the 

Tongarra Seam in the Wongawilli area the Woonona Seam is about 1.9m thick. 

Below the Woonona is the Figtree Seam below which is the Unanderra Seam. These 

latter seams do not appear to be recognisable in the Wongawilli lease area. 

 

 

4.3 Depth of Cover 

 

In the southern part of the Coalfield there is sharp topographic relief over the 

northern portion of the review area due to the incisive nature of the Avon Reservoir. 

The general trend is for increasing depth of cover northward, away from the Avon 

Reservoir. Figure 7 details depth of cover to the base of the Wongawilli Seam over 

the Wongawilli lease area. Average depth of cover is about 287m and range is 

between approximately 96m under the Upper Cordeaux Reservoir to over 365m in 

the northern part of Wongawilli Holding.  
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Figure7.   Depth of Cover to Wongawilli Seam floor in Wongawilli Colliery 
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4.4          BULLI SEAM STRUCTURE 

 

The unworked Bulli Seam in Wongawilli Colliery that does not overlie goafed or 

partially extracted Wongawilli Seam is situated primarily in the western part of 

Wongawilli Holding, as shown in Figure 8. Limited mine development of the Bulli 

Seam has occurred in the Wongawilli Colliery between 1961 and 1977 and the 

structural delineation of the seam is interpreted from surface drill holes, Wongawilli 

Seam workings and exploration data.  

 

Workings in the Bulli Seam were limited in their westerly development by the 

Wongawilli Fault zone. To the east the workings were limited by decreasing Bulli 

Seam thickness. Generally poor mining conditions were prominent in stopping 

mining in the seam which could be attributed to the standard of roof support at the 

time. It is highly probable, given modern roof support systems, that mining 

conditions within the Bulli seam would be far superior to those encountered when 

the Bulli seam was being mined in the 1960’s and 1970’s. 

 

In the southern portion of Wongawilli Colliery and in the Avondale area the Bulli 

seam can be identified in most drill holes. The seam consists primarily of thin coal 

bands and significant carbonaceous mudstone and claystone bands and is not 

considered economic. To the southwest the Bulli Seam is not recognisable in 

borecore. To the east within the Wongawilli Holding, over much of the mined 

Wongawilli Seam, the Bulli Seam has a deteriorated coal section due to high 

inherent ash or its thickness is less than 1.5m. 

 

There are large areas of the Bulli Seam that have been intruded. Along the west to 

northwestern margins of Wongawilli Colliery the Bulli Seam is extensively intruded 

by the Avon sill complex. In the Avondale area silling (Avondale sill complex) has 

also destroyed large areas of Bulli seam. 

 

The complexity of the intrusive bodies is not clearly understood due to limited 

exploration.  

 

The general geology of the Bulli seam in the unworked areas of Wongawilli Colliery 

is interpreted from both surface mapping and the more extensive Wongawilli seam 

workings.   
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Figure 8.  Structural Analysis of the Bulli Seam in Wongawilli Colliery 
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4.5 WONGAWILLI SEAM STRUCTURE 

4.5.1  Structure 

 

The contours of the floor level of the Wongawilli Seam based on surface drilling and 

Colliery workings are shown in Figure 9. The seam is broadly conformable with the 

Bulli Seam, with an average interseam interval of 23m over most of the area. In the 

area of AIS Wongawilli No. 2, 12 and 13 bores the interval is increased up to 68m 

by the additive effect of thick igneous intrusions either within the Wongawilli Seam 

or between the Balgownie and Bulli Seams. This style of exaggerated thickening of 

the Wongawilli Seam is also seen in some boreholes intruded by the Avondale sill 

complex in the central and western portions of Wongawilli Colliery. 

 

The gross structure of the area consists of a syncline with a north-south axial trend 

superimposed on a regional dip of 1 in 25 towards the north.   

 

Intrusion of igneous magma at depth is believed responsible for the prominence of 

several domed structures in the Wongawilli area. Kemira mine developed the 

Wongawilli Seam over the Kemira Dome while Nebo Colliery mined around the 

southern flanks of the Nebo Dome, which is also associated with a large intrusion 

above the Wongawilli Seam, exposed to the surface, and known as the Cordeaux 

Crinanite. Steep dip of about 1 in 12 to 1 in 16 of the Wongawilli Seam is 

associated with varying flanks of the domes. 
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Figure 9   Wongawilli Seam Structure in Wongawilli Colliery Holding 
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4.5.2  Faulting  

 

Known and predicted faulting within the Wongawilli Seam is shown in Figure 9.  

Northwest trending major faults dominate the pattern. To the south / southwest of 

the Nebo Dome, the spacing of these faults, known from mine workings, is relatively 

constant at about 2.7km. However, in the central eastern panels of Wongawilli 

Colliery, two fault zones are very close together.  These faults are interpreted as 

diverging to the north on either side of a large intrusive body (Nephaline Syenite) 

and influence the structural integrity of the Wongawilli seam in this area. To the 

northeast of these fault zones, spanning the old Nebo workings and into Kemira, 

there is no large displacement faults recorded until the north side of the Kemira 

Dome. It is apparent that the domes and basins are host to numerous dykes and 

some small faulting 

 

The NW faults are characterised by significant lengths as well as displacements. In 

general, the longer faults have larger displacements and in this case the NW faults 

reach lengths of at least 6 km to 7 km along strike, the maximum displacement is 

usually asymmetrical with respect to their end points.  

 

Most of the faults in the vicinity of Wongawilli are of short length (i.e. <1000m), but 

there are two faults close to the Nebo Dome that are at least 3000m long. Shorter 

faults pose less risk than longer ones. Major NW faults, the Avon Fault along the 

Avon boundary and the Wongawilli Fault are at least 3000m and 6500m long 

respectively.  The northernmost segment of the Wongawilli Fault is essentially 

strike-slip for approximately 1750m and consequently of minor vertical 

displacement.  Any NW or WNW trending strike-slip faults encountered need to be 

viewed with caution in case a segment change results in a rapid displacement 

gradient potentially disrupting mining continuity. 

 

South of the Avon Fault into the previous Avon, Huntley and Avondale Collieries 

faulting is not a frequent geological feature. Small scale faulting has been 

encountered in the workings of Avondale (and Huntley) but not of a severity to 

impact significantly on mining. A prominent arcuate fault situated across the 

southern most part of the Wongawilli Holding is only of low confidence and is 

estimated to have a throw of 10m. 

 

4.5.3    Stress 

 

Strata engineering overcore stress measurements and observations based on roof 

shearing have been carried out at several sites within Wongawilli Colliery.  The 

results indicate the principal horizontal compressive stress is directed E-ENE with 

expected rotation around the Nebo Dome structure and any significant intrusive 

areas.   
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The E-ENE stress will have an influence on the roof support requirements and thus 

development rates in potential Wongawilli seam mining areas.  In areas where the 

gate roads are at a high angle to the stress this may have an adverse effect as has 

been demonstrated at Wongawilli Colliery in the Thompson panel headings.  

 

4.5.4   Dykes 

 

Figure 9 shows the area over which the Wongawilli Seam has been intruded and or 

cindered. 

 

Three directional sets of dykes are identified in the Southern Coalfield.  

 

• Strike 100° (Grid North) - thick persistent dykes up to 5km to 6km in length 

and up to 15m thick. 

• Strike 175° (Grid North) - usually smaller than the first group and tend to 

occur as swarms. Individual dykes are non persistent but the swarm may be 

quite extensive along strike. 

• Strike 050° (Grid North) - Dykes of this group are infrequent, and are 

individually of small dimension. 

 

Within the southern half of Wongawilli Colliery the identification of dykes has been 

enhanced by surface mapping and photo linaments. These have been correlated 

with dyke intersections within the workings of Avon, Huntley and Avondale and 

generally are within 50m of their underground intersection. 

Dykes normally have little effect on mining in the Southern Coalfield. The effect on 

the coal seam is quite localised, in general the coal seam is cindered or heat 

affected on either side of the dyke generally to a thickness equal to that of the dyke.  

The majority of dykes are altered dolerite and less than two metres thick and 

usually present as white clay (trap). Their effect is to cause localised unstable roof 

during mining and coal washery flotation problems. Where dykes are thick they 

may contain an unaltered core of significant hardness to be of concern to mine 

development. All known dykes are doleritic in character and their size, distribution 

and effect on the Wongawilli Coal can generally be predicted with reasonable 

confidence from experiences in the surrounding mines. Within the mined areas of 

the Wongawilli Colliery few dykes have presented problems to mining with the 

exception being two dykes in the southern workings of Nebo Colliery, extending into 

Wongawilli Colliery, that were thick, up to 15m, hard (probable strengths of 

between 80 to 120 Mpa) and had associated localised silling of up to 20m and a 5m 

thick dyke in the southern workings of Huntley Colliery.  

 

Dykes have been common in the workings of Avon, Avondale and Huntley collieries. 

The major orientation of the dykes is WNW and all are generally sub-parallel. The 

majority of the dykes intersected have been from about 0.3m to 3m in thickness 

although a dyke of approximately 5m thickness impacted the southern working 

area of Huntley.  
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4.5.5      Sills 

 

The intrusions occurring as sills vary in thickness to a known maximum of 68m.  

The thinner sills are generally highly altered and white in colour while the thicker 

intrusions tend to be less altered and light to dark green in colour.  Sill to coal 

seam contacts are generally irregular and the contact zone of the sill or dyke is the 

most altered. There are two intrusive types, syenitic and doleritic. The synetic sills 

are generally thinner and are more often above the Coal Measures while the 

doleritic sills are thicker and commonly occur within the Coal Measures. The silling 

of both types have a variable magnetic susceptibility and are often difficult to detect 

using geophysical techniques.    

 

As shown in Figure 9 the extent of the Avondale sill complex (previously called the 

Avon Sill complex) is based on the intrusion being present within the Wongawilli 

Coal section. This does not necessarily mean that the sill is within the mining or 

economic basal section.  

 

Sills have a far greater impact on mine development than dykes. Their horizontal 

aspect means that large areas, often hectares in area can be rendered uneconomic 

due to cindering, alteration or loss of coking properties to the coal. Sills are erratic 

in nature and historically their definition other than in a general way has been 

difficult to define prior to mining.  

 

At least sixteen bores have intersected the doleritic sill sequence (Avondale sill 

complex) of regional magnitude to the west and south within Wongawilli Colliery. 

This complex consists of sills in various coal seams and is the result of a number of 

events resulting in a sequence of multiple intrusions. As part of this review the 

Avon Sill complex has been linked to the Avondale Sill aided by additional 

exploration drilling. The intrusive exposed in the mine workings of Wongawilli and 

Huntley Collieries generally demonstrated a very contorted margin not described 

adequately by the present level of boreholes drilled into the sill or adjoining 

unaffected coal. It is not unreasonable to presume that non-intruded boreholes 

defining the eastern margin of the sill complex may have some ambiguity. The 

layering affect and the low magnetic susceptibility of some, or all, of the igneous 

material have made interpretation from aeromagnetic surveys difficult. Further 

exploration is required to define the margins of the Avon / Avondale sill complex.  

 

Figure 10 depicts a schematic representation of the correlation of the silling and 

intrusion within the sequence from the Bulli to below the base of the Tongarra 

seam across the western portion of the Wongawilli lease. 

 



   

 
Figure10 Cross sections detailing extent of igneous silling



   

4.6 SEAM GAS 

 

The requirement for testing of seam gas content and composition prior to mining has 

not been a regulatory requirement for coal mines in the southern portion of the 

Southern Coalfield. 

 

Coal mines in the Southern Coalfield south of the Bulli Seam operations of Corrimal 

and Kemira have mined primarily the lower coal seams, namely the Wongawilli and 

Tongarra seams. The exception to this being the Bulli seam mining at Wongawilli 

Colliery. During the mining operations within the Wongawilli and Tongarra seams 

there has been no reported incidents involving seam gas. 

 

Data on seam gas content and composition within the Wongawilli Colliery lease area is 

very sparse. This is due in part to no requirement to undertake gas testing during 

exploration drilling and, given the age of much of the exploration gas testing was not a 

routine test. 

 

Gas testing during exploration drilling has been undertaken for the more recent 

drillholes of Gujarat NRE. Testing has primarily concentrated on the Wongawilli seam 

with some testing of the Bulli and Tongarra seams. Table 1 below details gas content 

and composition data on these recently drilled exploration holes. 

 

 

BULLI SEAM WONGAWILLI SEAM TONGARRA SEAM 

DRILLHOLE Content CH4 CO2 Content CH4 CO2 Content CH4 CO2 

  m3/t     m3/t     m3/t     

NEBO 6 - - - 2.51 61.33 19.63 - - - 

NWW SH1 - - - 1.06 92.73 7.05 - - - 

NWW SH2 - - - 1.17 86.62 13.38 - - - 

NWW GW01 - - - 0.21 0.02 99.98 - - - 

NWW AVON 2 - - - - - - - - - 

NWW 19B - - - 0.77 87.82 12.18 1.10 90.66 9.34 

NWW 20A 0.28 1.20 

13.0

6 - - - - - - 

NWW 11 0.90 64.11 

31.3

6 0.99 69.70 24.10 - - - 

NWW 14 - - - 1.92 45.66 11.53 2.62 45.19 30.91 

NWW 15 - - - 0.46 24.08 33.33 1.38 54.59 18.35 

NWW 16 - - - 2.67 78.51 8.84 1.81 69.69 18.60 

NWW 17 - - - 0.20 52.31 47.69 - - - 

NWW 18 - - - 0.69 58.19 5.99 1.55 55.33 6.92 

Table1 Gas Content and Composition Data 
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The results of the testing to date have indicated very low gas contents for all tested 

seams. Some high CO2 determinations have been recorded and these are a direct 

influence of igneous intrusion. 

 

It is likely that there will not be any requirement for inseam drilling for gas testing 

prior to mining. The indication of high CO2 content being associated with igneous 

intrusions may necessitate the need to drill ahead of mining where igneous intrusions 

are predicted and if higher gas content is also possible.  

 

 

5. DATA ACQUISITION AND DATABASE INTEGRITY  

 

5.1        Data Acquisition 

 

Data acquisition undertaken in the past has involved exploration techniques of 

surface drilling, surface high resolution 2D seismic surveys, surface mapping, 

aeromagnetic surveys, electromagnetic surveys, geophysical logging of surface drill 

holes and information available from surrounding collieries, both operating and non-

operating. The following section will briefly outline the acquisition technique and the 

level of confidence in structure and coal quality the data provides.  

 

5.1.1  Surface Seismic. 

 

Assessment of the structural integrity of coal bearing strata is primarily by the use of 

high-resolution surface seismic surveys. BHP Billiton conducted several surveys in 

the Wongawilli Colliery (then BHPB Elouera Colliery) area over a number of years. 

The results of these 2D seismic surveys were to delineate a fault system that bounds 

the northern extent of longwall operations in the western section of the Elouera mine.  

 

The interpretation of the seismic data has been supported by some surface drilling 

and mine workings and has given a high level of confidence in the data. Seismic 

exploration to the west of the longwall area has indicated no significant structures 

are evident. Here it should be stressed that resolution accuracy of the seismic 

interpretation is to approximately 3m to 5m in the Wongawilli seam.  

 

There has been no 2D surface seismic exploration over the southern portion of 

Wongawilli Colliery Holding. 

 

5.1.2 Surface Drilling 

 

Exploration using surface drill rigs has been undertaken in the Wongawilli and 

Avondale mine leases over many years. Early drilling operations used standard truck 

mounted rigs, diamond drilling with screw-feed head and conventional drilling 

methods. All coring was typically NQ size (hole size nominally 76mm with 45mm 

diameter core) and core recovery was often less than desirable. 
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Reliability in the results from the early drilling is generally low. The data from the 

Elecom Kangaloon, DM Huntley (also called Huntley Tongarra, drilled in 1967 and 

1968) and the Mount Murray series (drilled between 1949 and 1959) is very limited 

and there was often poor core recovery resulting in most of the drill holes not being of 

acceptable quality and thus can only be used to estimate an inferred resource. This is 

similar of the quality of the early A.I.S / BHP drill holes in the Wongawilli Colliery 

Holding.  

 

Since the mid 1980’s drilling operations use truck mounted rigs; diamond drilling 

hydraulic head feed running wire line double or triple tube core barrels. All core is 

generally HQ (hole size nominally 96mm with 61mm diameter core). These later drill 

holes supply a higher quality of data for resource assessment. The last exploration 

drill holes in Wongawilli Colliery prior to Wollongong Coal purchase were drilled by 

BHP in 1996 and in Avondale in 1988 by the Electricity Commission.  

 

Gujarat NRE conducted a recent exploration programme (2009 to 2012) of 13 

drillholes, three of which only penetrated to the base of the Bulli Seam. These 

additional holes are of good quality and all were geophysically logged. 

 

All the relevant drillhole data to the Resource estimation is evaluated as to its 

reliability based on the detailed amount of data available for each drillhole. A 

classification scheme has been developed which is used to rank the drillhole data as 

to its applicability to each Resource classification. The parameters used for the 

drillhole classification is presented below in Table 2. 

 

 

 

 

 

GRADE QUALITY CONFIDENCE DESCRIPTION 

Status for 

Resource 

estimation 

0 NONE NONE      NONE Not used 

1 VERY POOR INDICATION ONLY      BASIC RAW ANALYSIS / THICKNESS 
Inferred 

2 POOR 
POSSIBLY USEFUL 

IF CORRELATED 

     PROX. ANALYSIS - NO 

WASHABILITY/FLOAT-SINK Inferred 

3 GOOD 
USEFUL IF 

CORRELATED 

    PROXIMATE ANALYSIS - WITH 

WASHABILITY/FLOAT-SINK, NO 

PRETREATMENT  Indicated 

4 VERY GOOD RELIABLE 

DETAILED ANALYSIS - INCLUDING 

PRETREATMENT & DETAILED 

WASHABILITY/FLOAT-SINK  Measured 

 

 

Table 2 Drillhole Quality Rating Guide for Resource Estimation 
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Borehole spacing across the Holding is nominally from 1km to 2km’s apart. 

 

A summary of the drillhole information available for the Resource estimation at 

Wongawilli Colliery is provided in the following Table 3. 
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Bulli 101 19 65 17 5 10 5 10 62 9 5 8 12 76
(1)

 

Wongawilli 88 20 56 12 10 19 4 40 11 4 10 21 40 17
(2)

 

Tongarra 86 11 51 24 1 5 14 30 18 18 1 5 45 35
(3)

 

 

Notes:   (1) Bulli seam deemed uneconomic in these drill holes. Some holes lie outside the 

lease area. 

              (2) Wongawilli seam deemed uneconomic in these drill holes. Some holes lie outside 

the lease area. 

              (3) Tongarra seam deemed uneconomic in these drill holes. Some holes lie outside 

the lease area.  

Table 3 Drillhole data summary for Wongawilli Colliery 

 

 

5.1.3  Geophysical Logging 

 

Down hole geophysical logging has been used in the coal industry since the late 

1970's. Common geophysical tools currently in use are: - 

Caliper - records borehole diameter and caving. 

Natural gamma - records gamma ray emissions which are generally high for clay rich 

sediments. 

Neutron Porosity - for porosity levels and good indicator of sandstones. 

Gamma gamma / Density - records the density in gcm-3.  

Sonic - similar to density log but also important for strata velocity measurement for 

seismic processing. 

Electric logs (Resistivity and Conductivity) – detection of porosity and water content 

and good correlation logs. 

Acoustic scanner – digital imaging of strata for evaluating nature and orientation of 

defects  

Verticality – measures drill hole deviation from vertical 

Full Wave Form Sonic – measures P & S wave travel time amongst other aspects for 

seismic interpretations 

 

Geophysical log information is used for: - 
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• determining accurate positions of lithological boundaries in the non 

cored section     of bores and for verifying strata boundaries 

• Quantitative assessment of rock types and their strengths 

• Porosity and fracture frequency 

• Insitu stress indication 

• Identification of core loss, particularly in coal seams 

• Information on groundwater, geomechanical properties and 

structural zones. 

• Location of gas-saturated non-coal strata. 

 

Prior to 1987 no geophysical logs were run in any holes drilled in the Collieries of 

Avon, Avondale, Huntley or Wongawilli. Only the more recent BHP holes in the 

Wongawilli Holding and the recent Gujarat NRE holes were geophysically logged. 

 

5.1.4   Aeromagnetic Surveys  

 

A broad scale air-borne magnetic survey conducted by Geoterrex Pty. Ltd. was flown 

over much of the eastern portion of the Southern Coalfield in 1987 resulting in an 

interpretation of igneous features but at a relatively low level of confidence. From this 

survey an interpretation of the gross structural features in the Wongawilli and 

Avondale Collieries was developed.  

 

An aeromagnetic survey was flown by UTS – Aeroquest Limited in June / July 2010 

for Gujarat NRE. This survey was a high resolution helicopter aeromagnetic and 

radiometric with line spacing of 50m and interpretation of the data was undertaken 

by Eureka Consulting Pty Ltd. The interpretation of the results have been 

incorporated within the geological database and compared to known or projected 

structural elements. Future exploration is planned to investigate some of the 

anomalies where there is some degree of correlation with known geological features to 

lend more confidence to the aeromagnetic interpretation.   

 

In both surveys igneous intrusions and potential structural features were targeted. A 

difficulty with the igneous bodies in the southern area of the Coalfield is that they 

tend, on average, to display weak magnetic susceptibility compared to the host rock 

(or background magnetism). Data from dyke samples from mine workings suggested 

igneous bodies would show an average reading of 20 * 10-5 SI units which is low for 

intrusive material. In addition the attenuated magnetic response from thin igneous 

bodies at depth limits the ability to accurately define position and extent of sub-

surface bodies. Because of this difficulty in separating igneous from background 

magnetism the level of confidence in the igneous interpretation is often only low to 

moderate at best. 
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Structural features are also interpretated from the magnetic data by two means. The 

first is by direct observation of the responses from magnetic units within the strata. 

When a unit is faulted the response from the downthrown block is weaker than the 

upthrown. Any lateral movement can also be detected at the boundaries of the units. 

The second is as an indirect method. In sedimentary terrains the magnetic relief is 

very weak, the most magnetic material, other than igneous, is generally iron rich 

sediments whose magnetic response is a weak and random magnetic pattern of highs 

and lows. Faulting or fracturing may change ground water circulation altering the 

iron rich sediments leaving faint but observable “null linear” in the magnetics (both 

the highs and lows are removed). Both these methods tend to give low confidence 

interpretations which are used as potential targets for more accurate and reliable 

exploration methods.  

 

 

5.1.5   Coal Seam Data 

 

The following section describes the general results from a review of available drillhole 

data for the Wongawilli Holding. 

 

5.1.5.1 Bulli Seam. 

 

Data for the Bulli Seam is variable across the Wongawilli Holding. Recent holes in the 

western area of Wongawilli Holding give sufficient detail to enable a reasonable level 

of confidence in the results to be used in this resource assessment. Over 100 holes 

have Bulli Seam data but of those only 15 have been evaluated for washability. The 

Bulli Seam thickness thins and quality deteriorates south and southwest in the lease 

area where the Bulli seam is of very poor quality and becomes uneconomic. 

 

5.1.5.2 Balgownie Seam. 

  

A thin seam section and poor quality is common for the Balgownie Seam in the 

Wongawilli Colliery area. The seam is considered uneconomic across the review area. 

 

5.1.5.3 Wongawilli Seam. 

 

The review of the available data for the Wongawilli seam has indicated there is a 

general trend to decreasing quality from north to south in Wongawilli Colliery. In the 

northern part of Wongawilli Colliery the “Standard Working Section” (refer to Figure 

13) was previously considered of sufficient quality to be evaluated as the resource 

mining section. The data and quality from the Elecom drillholes in the southern area 

of Wongawilli indicated that the “Clay Band” section would most likely be the more 

economic mining section although the lack of washability data does not allow a 

definitive assessment of what is the better mining section. A detailed assessment of 

an appropriate mining section based on an economic cut-off of 35% seam ash has 

been completed.  
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Rather than selecting a specific know marker band mining section all borehole data 

was processed to the economic cut-off and as such a preferential mining section was 

selected. This mining section does not necessarily adhere to one specific mining 

horizon as would normally be defined by a prominent marker horizon across the total 

lease area.  

 

5.1.5.4 Tongarra Seam. 

 

The Tongarra Seam across the Wongawilli Colliery lease area can range in thickness 

up to 12m but is generally split by relatively thick claystone and sandstone bands. 

The lower split is generally poorly developed and only the upper split has any 

resource potential. Recent drillhole data has indicated there is a potential mining 

section for the upper split in the southern part of Wongawilli Colliery and is 

correlated with the Elecom series of drillholes in the south portion of the Wongawilli 

lease. This correlated section corresponded to the TA5 section evaluated by Elecom 

geologists.  This TA5 section is slightly thicker than the section previously mined at 

Huntley Colliery. A detailed assessment of an appropriate mining section based on an 

economic cut-off of 35% seam ash has been completed. Rather than selecting a 

specific know marker band mining section all borehole data was processed to the 

economic cut-off and as such a preferential mining section was selected. This mining 

section does not necessarily adhere to one specific mining horizon as would normally 

be defined by a prominent marker horizon. A lack of detailed quality and washability 

in many of the older bores limits the ability to fully assess the economic potential of 

the Tongarra seam in Wongawilli Colliery. 

 

5.2   Database Integrity  

 

Since the last Resource estimation in 2010 there has been additional exploration 

drilling by Gujarat NRE and also more data from the older Elecom series of drill holes 

has obtained and reviewed. In general the quality of the older data is generally poor to 

fair with little detailed quality and washability and a number of the bores had poor 

coal core recovery.  

 

Wollongong Coal does not operate a geological database that would be recognized as 

industry standard. The data used in the geological modelling and for Resource 

estimation is derived from both hard and soft copy reports, files, plans and other 

associated sources of data.  

 

Since the last review in 2010 more data has become available and all the data has 

been thoroughly scrutinized to confirm its correctness and reliability status for this 

most recent Resource estimation. In general the quality of the data used during this 

review was reasonable with much of the borecore data being reworked to give a 

reliable estimate of the various mining sections and associated qualities, particularly 

for the Wongawilli and Tongarra Seams. 
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Elecom data from the southern area (previously Huntley and Avondale Collieries) is 

generally mediocre in content. Drillhole data analysis is not extensive and some 

borehole data is still unavailable. Also there is basically no quality data from the 

previous workings of Avon, Huntley or Avondale Collieries. 

 

Digitizing of the mine workings of Avon, Huntley and Avondale Wongawilli seam and 

Huntley and Avondale Tongarra workings has been completed. This work has allowed 

for a more precise review of seam structure and has allowed for a more reliable 

structural model to be compiled. 

 

Two Electricity Commission of NSW (Elecom) reports titled “Authorisation No. 298 

Huntley West. – Coal Reserves and Geology” and “Coal Geology Report – Robertson 

Area – Authorisation No.231” have been reviewed. The reports contain useful 

summary data on thickness and seam ash for many of the drillholes in the southern 

portion of the colliery. Where possible this data was cross checked against available 

drillhole logs to establish confidence in the interpretation of the data by the reports 

authors. Where appropriate the report data was used in the resource model 

 

Appendix C summarises the updated Resource status of the drillhole data that was 

reviewed during this assessment. The data file in Appendix C also contains boreholes 

that were not reviewed as part of this assessment as they were often in old worked 

out portions of the Collieries and were deemed not to be relevant to this review and 

are annotated as such in Appendix C. They are included in Appendix C to give a 

complete understanding of the usefulness or not of any drill hole within the Colliery 

Holding or within close proximity that would influence any Resource estimation.  

  

 

6.0  GEOLOGICAL MODELLING 

 

6.1 Data Modelling 

A computerised coal deposit model of thickness, insitu ash and insitu relative density 

currently forms the basis for the estimation of resources. Data on thickness and 

insitu ash is used to delineate areas of uneconomic coal resource. 

 

All reliable data gathered from drilling, seismic and coal analysis was entered into a 

Mincom Minescape 5 (windows based, running version 5.9) Geological system. 

Borehole log data and relevant quality data is stored in table files in the Minescape 

module. Interpretations of structure from seismic surveys, surface mapping and 

mining also reside in the Minescape module. 

 

Data interpretation and modelling of drillhole data is performed using the Minescape 

5 Stratmodel module where a geological model of each area is built up by modeling 

and gridding from the table files to create a graphical representation of thickness and 

relative density for each seam being assessed. This model is executed to incorporate 

faulting and other geological structures.  
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Quality models compiled during this review are insitu ash and coking coal yields and 

ashes. 

 

In building the resource model thickness and relative density at each drill site or data 

location point is gridded using a 100m-grid cell size and FEM interpolator (Finite 

Element Modeling) to create a surface of regular and ordered data. Each of these 

surfaces can be contoured to prepare plans of quality variations. 

 

 

6.2 Model Parameters. 

 

Finite Element Modelling is used for estimation of seam thickness, in situ density and 

relevant quality variables. A grid size of 100 m (X) x 100 m (Y) is used during 

estimation with grid details shown in Table 4.   

 

 

Dimension Minimum 

coordinate MGA 

Maximum 

coordinate MGA 

Cell Size (m) Number of 

cells 

Wongawilli     

X 287,926 mE 308,926 mE 100 171 

Y 6,192,544 mN 6,209,544 mN 100 211 

 

Table 4   FEM Grid Dimensions 

 

 

In preparing the resource data certain areas of the Bulli, Wongawilli or Tongarra 

Seams have been excluded because the coal has either been sterilised by mine 

workings, has deterioration in thickness or quality (where either the coal thickness is 

less than 1.5 metres (1.3m for the Bulli Seam) and / or the insitu ash content is 

greater than 35% for the Wongawilli seam or 35% for the Tongarra seam resulting in 

low product yields) or where geological structure or igneous intrusions have destroyed 

or otherwise rendered the coal unminable or uneconomic.  

 

6.3 Geostatistical Validation 

 

Wollongong Coal’s policy and external reports to ASX state that all Wollongong Coals’ 

sites comply with the JORC Code and Coal Guidelines.  The spacing of "points of 

observation" previously used at WCL Wongawilli Colliery for Measured, Indicated or 

Inferred Resource estimation were based on the general maximum distance between 

points of observation as recommended in the 2003 Coal Guidelines and supplemented 

by a Geostatistical analysis of borehole spacing.    

 

The 2014 edition of the Australian Coal Guidelines for Estimation and Classification 

of Coal Resources has removed the suggested maximum spacing between points of 

observation and as such has made it the responsibility of the Competent Person to 

determine the relevant drillhole spacing for Resource classification.   
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As there has been minimum exploration work undertaken within the Wongawilli lease 

since the last Resource report in 2010 that impacts on the Resource estimation there 

appears to be no reason why the borehole spacing, as determined by the 

Geostatistical analysis, should be changed for the current Resource estimation. 

 

The Geostatistical analysis undertaken in 2010 reviewed key quality parameters to 

quantify the correct spacing to be used for resource estimation and the order of 

accuracy of key quality parameters (to achieve a plan that will deliver +/- 10% of 

estimate on an annual production increment). The study was undertaken for WCL 

Wongawilli Colliery Bulli and Wongawilli Seams only. The following section details the 

outcome of that analysis and is still relevant to the current estimation of the 

Resources of the coal deposit at Wongawilli Colliery. 

 

Tenzing Pty Ltd was commissioned to perform a Geostatistical analysis to establish 

parameters for a drill hole spacing study using the global estimation variance method 

for key variables of the Bulli and Wongawilli seams. Data sets for the Bulli and 

Wongawilli Seams were sent to Tenzing Pty Ltd for a Geostatistical study involving a 

drillhole spacing analysis (DHSA) to provide some quantification on the appropriate 

drillhole spacing to be used for resource classification, future exploration and 

business planning.  

   

A report on the DHSA study was received and has been reviewed in respect of its 

relevance to the estimation of resources at WCL Wongawilli Colliery. Appendix D 

contains a copy of the Geostatistical report. 

 

The DHSA study established the estimation precision for various drillhole spacings 

based on production scenarios reflecting 1, 2, 5 and 8 years. The report displays the 

estimation precision in a graphical presentation for various block sizes (years of 

production) at different drillhole spacings which allows for an easily understood 

indication of what drillhole spacing is required to met certain precision requirements. 

As an example the precision of global estimation for thickness in the Bulli Seam over 

a 1 year period at 500 x 500m spacing will be +/- 15.0% whereas over an 8 year 

period the precision will be +/- 5.2%. The estimation precision as displayed above 

shows an improvement in precision with increasing production areas. This is a direct 

result of increasing the search area for data and thus using more data points to 

improve the precision of the estimation.  

 

Estimation precision is related to the number of data points and the area over which 

the data is evaluated. Thus in the example above but using an increased drillhole 

spacing over the same production period (1 year), the precision at 500m spacing is 

+/- 15.0% whereas at 1000m spacing the precision is +/- 32.5%. As the data point 

spacing is increased the estimation precision becomes greater due to less data points 

per area being used in the Geostatistical evaluation. 
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The global precision variance method used in the study is a simple and fast 

approximation of the magnitude of estimation precision (or how accurate is the 

estimation) that is achievable from a given regular drilling grid. From the study the 

estimation precision that is relevant to understanding what drillhole spacing is 

required to meet resource categories is based on the requirement that the grid 

spacing should be made on the nominal 1 year production tonnage rate as this is in 

alignment with major coal industry business requirements (+/- 10% at 95% level of 

confidence).  

 

Based on an area represented by an annualised tonnage of 3.00Mt the relative 

precision required to satisfy resource confidence categories is given below.  

 

 

Resource 

Category 

Global Estimation 

Precision at 95% 

confidence level 

Measured <10% 

Indicated >10% and <20% 

Inferred >20% and <50% 

  

 

If all other factors implicit in classifying the resource were of a satisfactory confidence 

level (structural/geological interpretation, drillhole density, seismic data, product 

quality etc) there is sufficient justification for the area of the resource covered by the 

Geostatistical study to have its Resource drillhole spacing revised, even though it may 

exceed the limits of points of observation as outlined in the 2003 edition of the Coal 

Guidelines. 

 

From the Geostatistical study the estimation precision for several key quality 

variables were established. The estimation precision of the Bulli and Wongawilli Seam 

variables are given below in Tables 5 and 6 respectively. 

 



 

 

Resource Estimation of Wollongong Coal Wongawilli Colliery 

(including Avondale) as at 31
st
 August 2017  . 

36

Drill hole spacing

375 750 1000

Thickness 11.5 23.0 32.5

Calc RD 1.8 3.4 4.6

Insitu ash 14.5 29.5 40

Coking Coal Data

Yield @ 1.40rd 8.5 17.5 24.5

Coking ash @ 1.40rd 5.5 11.5 15

Phosphorus 39.5 80 110

Steaming Coal data

Yield @ S1.40F1.60rd 29 59.5 79.5

Measured precision

Indicated precision

Inferred precision

Estimation Precision for Bulli Coal Parameters at 375m, 750m and 1000m 

Drill Hole Spacings based on an annualised tonnage of 3.00Mt

 
 

Table 5 Bulli Seam Estimation Precision for Selected Parameters 

 

Drill hole spacing

375 750 1000

Std thickness 4.1 8.3 11.7

Std insitu ash 7.5 14.9 20

Calc_rd 1.3 2.9 3.8

Coking Coal Data

Yield @ 1.40rd 6.5 13.5 18.5

Coking ash @ 1.40rd 7.0 14.0 19.0

Steaming Coal data

Yield @ S1.40F1.60rd 18 36 48

Ash @ S1.40F1.60rd 5.7 11.2 14.8

Measured precision

Indicated precision

Inferred precision

Estimation Precision for Wongawilli Coal Parameters at 375m, 750m  

and 1000m Drill Hole Spacings based on an annualised tonnage of 3.00Mt

 
 

Table 6 Wongawilli Seam Estimation Precision for Selected Parameters 

 

The highlighted numbers in Tables 5 and 6 indicate those variables that failed to meet 

the requirement for Measured Resource status on a 1 year production basis and 

selected drillhole spacing.  
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Of particular importance is the quite large error associated with the estimation of 

thickness for the Bulli seam. This is primarily a result of the large variation in 

thickness which is a result of seam deterioration in the east, south and southwest of 

the Colliery. Although the other variables are not a crucial component of Resource 

estimation they are important in understanding the variability of the parameter. The 

estimation precision provides an indication of the confidence that can be placed in 

the estimation of the quality of the Resource. In the majority of instances the quality 

parameters highlighted in Tables 5 and 6 can be improved by beneficiation techniques 

or blending / mining options. Given this, the estimation precision of the quality 

variables are reliable indicators that can be used to identifying where further work is 

required to understand the reasons for the large error in estimation. From this 

understanding an appropriate course of action can be undertaken to improve this 

precision.    

 

 

6.3.1 DRILLHOLE SPACING PRECISION 

 

To understand the derivation of the estimation precision for the various Resource 

categories one must verify what the overall precision is for the calculation of insitu 

tonnes. Once this has been completed the cumulative estimation precision can then 

be reviewed against the Resource confidence levels. The calculations below show the 

precision of tonnage estimation for various drillhole spacings. It is from these 

precision estimates that the pertinent drillhole spacing is selected to represent the 

relevant Resource categories given the confidence in the other modifying factors.  

 

 

 

Tonnage estimation precision for the Bulli Coal based on annulised tonnage for 1 year 

at 375m thick x Calc_RD (11.5)
2
 + (1.8)

2
= +/- 11.6%

at 750m thick x Calc_RD (23)
2
 + (3.4)

2
= +/- 23.3%

at 1000m thick x Calc_RD (32.5)
2
 + (4.6)

2
= +/- 32.8%

500m diameter for Measured

750m diameter for Indicated

2000m diameter for Inferred  
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Tonnage estimation precision for the Wongawilli Coal based on annulised tonnage for 1 year 

Standard section

at 375m thick x Calc_RD (4.1)
2
 + (1.3)

2
= +/- 4.3%

at 750m thick x Calc_RD (8.3)
2
 + (2.9)

2
= +/- 8.8%

at 1000m thick x Calc_RD (11.7)
2
 + (3.8)

2
= +/- 12.3%

at 1250m thick x Calc_RD (15.4)
2
 + (4.9)

2
= +/- 16.2%

800m diameter for Measured

1250m diameter for Indicated

2000m diameter for Inferred  
 

 

 

The review of the Geostatistical study has enabled sufficient justification to increase 

the distance between drillhole spacings for Resource categorisation above those 

recommended in the Coal Guidelines for the Wongawilli seam only. 

 

As the mine plan area for the Bulli and Wongawilli Seams in WCL Wongawilli Colliery 

is lacking in detailed seismic coverage and drillhole density to give sufficient 

confidence in the other modifying factors as stated in the previous paragraph a 

cautious approach is taken for the revision of resource estimation.  For the Bulli 

Seam the Geostatistical study has indicated there is no justification to increase the 

drill hole spacing above those recommended by JORC and the Coal Guidelines. For 

the Wongawilli Seam a drillhole spacing of 800m x 800m for Measured Resource and 

1250m x 1250m for Indicated Resources has been selected as a justifiable spacing for 

Resource tonnage estimation in WCL Wongawilli Colliery  

 

This revised drillhole spacing will need to be reviewed when further exploration is 

completed which will improve drillhole density and specifically if 2D surface seismic is 

undertaken to increase the confidence in the structural and geological understanding 

of the proposed mine plan areas. As the surface terrain is rugged and difficult to 

access over much of the Colliery Holding surface seismic may not be able to be 

undertaken to a sufficient degree to improve confidence in geological structure.  

 

 

7.0  RESOURCE ESTIMATION METHODOLOGY 

 

7.1 BULLI SEAM GEOLOGICAL PARAMETERS 
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7.1.1        Bulli Coal Section 

 

The Bulli Coal, as a resource, is evaluated over its full coal section.  

 

In the previous BHP Wongawilli Colliery only a small area of the Bulli Seam was 

mined.  Due to longwall extraction and areas of extensive pillar extraction of the 

underlying Wongawilli Seam the likely prospect of being able to economically mine the 

Bulli Seam above these areas has been considerably reduced due to the likelihood of 

highly fractured and disturbed strata about the Bulli seam. For the purpose of this 

Resource estimation those areas of the Bulli Seam overlying areas of extracted 

Wongawilli Seam were excluded from the resource evaluation but may be accessed by 

limited future development in order to access preferred mining areas. Some roadways 

were driven in the Bulli Seam by BHP Billiton over first workings within the 

Wongawilli seam and were successful in being used as stable access roadways.  

 

 

7.1.2       Thickness 

 

Bulli seam thickness within the Wongawilli Holding has a maximum of 2.20m in 

borehole A.I.S. Wongawilli DDH23 but rapidly decreases to the south, east and 

southwest. Along with the decrease in thickness there is an increase in high ash coal 

and stone banding. Within the old Huntley western lease area the seam thins to less 

than 0.2m before grading to a carbonaceous unit and becoming unrecognizable in 

many drillholes in the far south of Wongawilli Colliery. Figure 11 details the trends in 

thickness. 

 

 

7.1.3 Seam Ash 

 

Insitu ash content (% dry basis) of the Bulli seam over the western resource area 

averages approximately 15.0%. But, as with thickness, the insitu ash increases 

significantly to the southwest. Along with the seam thinning there is an increasing 

stone content in the seam section and in many of the southern bores the Bulli seam 

has not been analysed. Figure 12 details the trends in insitu ash. 

 

The current level of information indicates that borehole data is generally 

representative of the trends in both thickness and insitu ash but localised areas of 

changes in thickness and insitu ash away from the expected range are likely to occur 

but are not considered to represent a major risk to the Resource estimation. As much 

of the Bulli Seam in the Wongawilli Holding is situated to the west and south, 

southwest the very limited amount of exploration has meant the large portion of the 

Resource is only to Inferred level.   
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Figure 11 Bulli Seam Thickness in Wongawilli Colliery 
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Figure 12    Bulli Seam Insitu or Seam Ash in Wongawilli Colliery 



 

 

Resource Estimation of Wollongong Coal Wongawilli Colliery 

(including Avondale) as at 31
st
 August 2017  . 

42

7.2 WONGAWILLI SEAM GEOLOGICAL PARAMETERS 

 

The Wongawilli Coal has a fairly consistent thickness of about 9m over the Wongawilli 

Colliery area, ranging from approximately 7.5m to 12m.  The total coal section 

consists of interbedded plies of coal and stone in varying thickness and, for the coal 

plies, varying quality, significantly in mineral matter content. Past mining practices 

have involved mining the basal section, the more economic portion of the Wongawilli 

Coal, as deterioration in quality (or an increase in the proportion of stone to coal) 

occurs with increase in mining height. Figure 13 details the lower 5m to 6m section of 

the Wongawilli Coal from the “Sandstone Band” (now called the Farmborough 

Claystone Member and primary target for roof support anchorage) down to floor. 

There are a number of prominent stone bands within the Wongawilli Coal and the 

more important of these are recognisable marker and mining horizons. The mining 

section used for previous Resource estimation at Wongawilli was the basal section 

known as the Standard Working Section. In the more southern portion of the lease 

the Clay Band Section may become the preferred mining section due to deterioration 

in the coal quality. 
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Figure 13 Wongawilli Coal Lower Section Detailing Prominent Marker Bands 
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7.2.1   Wongawilli Seam Mining Section Thickness 

 

Figure 14 shows thickness variations for the revised potential mining section over 

Wongawilli Colliery. Thickness variation is relatively small and decreases from around 

3.55m (AV13) to around 2.45m (DMH9) in a southerly direction from existing 

workings. In the Wongawilli Colliery the Wongawilli seam is basically in two sections, 

a northern section separated from the southern section by the Avondale Sill complex 

and existing workings of Huntley colliery. To the south of the Avondale Sill the 

prominence of some of the marker bands becomes somewhat difficult to distinguish 

in all drillholes. The average thickness of the potential mining section in the south is 

approximately 2.75m.  

 

For current mining in the old Nebo area in Wongawilli Colliery the Standard Working 

Section and not the 2nd Machine Band section is the target mining section. Because of 

a lack of data on the quality of the plies from the Standard Section to the 2nd Machine 

Band in the Nebo area a reliable data set for this ply section was not able to be 

developed. Also in the remaining coal blocks in the old Nebo workings the Standard 

section or the Wongawilli Parting section were mined and thus little data is available 

on the thicker 2nd Machine Band section. This mining section is also driven by quality 

constrains upon export requirements. 

 

In the southern area the Clay Band section is nominally about 0.3m thinner than the 

Wongawilli Parting section which is the other potential mining section in that part of 

the colliery. Due to increasing seam ash content with the increase in thickness from 

the Clay Band to the Wongawilli Parting section and the uncertainty of determining 

the Standard section it is likely the Wongawilli Parting or Clay Band mining sections 

will be the preferred mining section based on economic considerations. Future 

assessments of this southern area should review the various mining section options. 

 

7.2.2     Seam Ash 

 

Seam or insitu ash is composed of the ash intimately associated within the coal plies 

and the stone bands that separate those coal plies.  Figure 15 shows insitu ash 

including bands for the potential mining section across the Wongawilli Colliery lease. 

The ash content is relatively consistent throughout the unworked portions of the 

lease due to the modelling target of 35%. There are several bores where the selected 

mining section has increased above 35% and it is likely these holes have been 

influenced by nearby igneous intrusions. Further exploration drilling will aid 

refinement of the mining section and its inherent ash content.  

 

Seam deterioration reflected in decreasing clean coal yield and increased clean 

product ash is often a direct result of increasing seam ash content. Within the 

Wongawilli mine area the insitu ash can be quite variable for the Standard Section. 

The selection of a potential mining section has included some bores of greater than 

40% insitu ash. There will be a necessity to review the insitu ash data with the other 

mining section options to determine if there is a better economic option to mine a 

slightly thinner section and improve the insitu ash and yield recoveries.  
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Further south beyond the Avondale Sill it is almost certain that a thinner mining 

section, either the Wongawilli Parting or the Clay Band section will be the more 

economical option as the Standard section is bordering on marginal.  

 

Insitu ash is important in the estimation of run-of-mine (ROM) ash for the various 

mining areas.  Because of the normal coaly nature of the roof above the working 

section its influence during mining due to poor horizon control or roof falls is not as 

significant as if mining a seam with a stone roof.  Out of seam contamination is 

usually confined to floor, stone roll or igneous material, which normally adds only a 

small percentage to the total ROM ash. Mining to the thicker section will have an 

impact on the influence of roof falls or poor mining practices and will result in a 

greater increase of run-of-mine ash. Although difficult to predict it is possible that 

mining dilution will increase dilution levels to the equivalent of adding 2% to the 

insitu ash. 
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Figure 14   Wongawilli Seam Potential Mining Section Thickness 
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Figure 15   Wongawilli Seam Potential Mining Section Insitu Ash Content 
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7.3   Tongarra Seam Geological Parameters 

 

7.3.1        Tongarra Coal Section 

 

The Tongarra Coal occurs from 10m to 15m below the American Creek seam and its 

geological thickness increases from around 5m in the south to 10.5m in the northern 

part of the old BHPB Elouera Colliery’s southern boundary. The seam is split and 

only the upper split has a potential economic section. This upper split contains up to 

seven mudstone / claystone bands which have been labeled, from the roof down, A1 

to A7 by Elecom geologists although the bands A1, A2 and A3 are often not developed 

in the northern area of the old Huntley Colliery. These bands form the basis of the 

two potential mining sections (TA4 and TA5) that were evaluated by Elecom 

geologists. Figure 16 depicts the stone band labeling. 

 

The Tongarra seam upper split thickness has been modelled using data for a potential 

economic mining section. Previously the TA5 section had been evaluated. The actual 

mining section that will be mined will require further evaluation as there were 

reported problems from Huntley and Avondale Collieries concerning floor heave when 

the TA4 section was mined. With current longwall equipment there would be a 

significant risk of floor heave on a longwall face during any length of down time.  

 

Where deterioration of the TA5 section occurs there would be the option of mining the 

thinner TA4 section. This would need to be evaluated at later stage when more 

reliable and detailed data is available. 
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ELECOM

HUNTLEY DDH 1

341.040

A1 band

A2 band

A3 band

TA5 SECTION

3.56m  36.8%

TA4 SECTION

2.98m  32.3% 

344.605

A7 band

A4 band

A6 band

A5 band

344.020

 
 

Figure 16 Tongarra Seam - Upper Split Ply Details 

 

 

7.3.2   Thickness. 

Thickness of the potential mining section of the Upper Split is detailed in Figure 17.  

Seam deterioration occurs north in Wongawilli Colliery away from the better 

developed upper split in the southern central area of the Colliery. Due to the 

deteriorated Tongarra seam in the north of the Colliery there is very little data. The 

majority of those bores did not go to the Tongarra seam and for those that did it was 

often not analysed. 

 

A seam thickness of 1.5m has been used as an economic cutoff. The thickening of the 

upper split to economic levels occurs toward the southern part of the old Elouera 

Colliery boundary about bores AIS Avon DDH13 and the more recent NWW DDH14. 

Further south of these bores the upper split thickens to just over 3.0m in a central 

area elongated northwest / southeast about bores HW01, NWW19B, EH1 and 

NWW18. Further south the upper split thins to a range of 2.0m to 2.5m but toward 

the southern lease boundary the thickness has decrease to 1.5m. 
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The thickness difference between the TA4 and TA5 section varies from a minimum of 

0.14m in bore EH04 to a maximum of 0.73m in bore ER30. In areas where the seam 

does thin selecting the TA4 section can often place the thickness below the 1.5m 

minimum economic cutoff value. 

   

 

7.3.3 Seam Ash 

Insitu or seam ash of the Tongarra seam potential mining section has targeted 35% 

ash to maximize the resource under current economic limits. Figure 18 details the 

insitu ash variations within the Wongawilli Colliery lease. A high proportion of the 

insitu ash is attributed to the section from the TA4 band to the TA5 band. The ash 

content of this section ranges between 1.2% (bore EH4) to 13.6% (bore ER30). There 

appears to be no strong correlation between the ash content of the TA4 to TA5 section 

and the ash content of the TA4 section. 

 

In a similar pattern to the upper split thickness the insitu ash content is generally 

lower in the central southern part of the lease and increases in ash content both 

north and south from this area. 

 

For the resource estimation a maximum insitu ash of 35% has been used to delineate 

economic from uneconomic coal. Again, as with thickness, there is the option here to 

revert to the lower ash content TA4 section where a high ash content TA5 section 

occurs but this should be reviewed in conjunction with the impact on seam 

thickness. As there is little quality data on the Tongarra seam a review of the 

economics of the various upper split mining section options should be undertaken 

when more data becomes available.  
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Figure 17 Thickness Variations of the Tongarra Seam Upper Split 
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Figure 18 Tongarra seam Upper Split Insitu Ash 
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7.4   Definitions and Assumptions 

 

The following points are highlighted as important to understanding the derivation of 

the respective categories as defined in the JORC Code and Coal Guidelines and used 

in this report: 

 

Resource  Is that part of the insitu coal for which there are 

reasonable prospects of eventual economic 

extraction. 

Points of observation Intersections of coal-bearing strata, at known 

locations, providing information (to varying 

degrees) about the coal from surface or 

underground exposures and bore core 

supplemented by down hole geophysics and / or 

drill cuttings. 

Measured category Points of observation not more than a maximum of 

500m apart or as defined by Geostatistical 

analysis. 

Indicated category Points of observation not more than a maximum of 

1.0 km apart or as defined by Geostatistical 

analysis. 

Inferred category Points of observation usually a maximum of 4 km 

apart, but trends in coal thickness and quality are 

not extrapolated more than 2km from points of 

observation. 

 

A number of categories are applied to the Bulli, Wongawilli and Tongarra seams 

during the Resource estimation process. The primary categories are developed as 

groups or layers within Minescape and their details are given below:- 

 

 Sterile – this group represents areas that have been sterilised by mining or 

from surface infrastructure. Examples of these areas are remaining pillars or isolated 

areas within the mine, restricted zones that may apply about water storage reservoirs, 

dams or major population areas. This group is excluded from the Resource 

estimation. 

 

 Uneconomic – this group represents areas that are considered, in the opinion of 

the Competent Person, to be non-mineable due to geological structure or deteriorated 

coal section. A zone is placed about the structures or deteriorated areas and the 

zones are excluded from the Resource estimation. 

 

 Cinder – areas that have been affected by igneous intrusions that have 

destroyed or heated the coal to an extent that renders the coal uneconomic. These 

areas are excluded from the Resource estimation. 

 

Also important to the resource assessment is the following criteria.  
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Borehole data used for Measured Resource status must, besides meeting full quality 

and washability criteria, also have been geophysically logged and have 95% or greater 

core recovery in the target seam/s.  Geophysically logged non-cored holes provide 

evidence of continuity, but do not provide coal quality information. Interpretive data, 

such as seismic surveys, also provide evidence of continuity.  

 

Borehole data that has between 85% to 95% core recovery that is deemed not to have 

compromised the representivity of the data but may not have a full suite of logging 

and testing may be used for the level of Indicated resource assessment.  

 

In preparing the resource data certain areas of the Bulli, Wongawilli or Tongarra 

Seams are excluded because the coal has either been sterilised by mine workings, 

surface infrastructure or surface features, has deterioration in thickness or quality 

(where either the coal thickness is less than 1.5 metres (1.3m for the Bulli seam) and 

/ or the insitu ash content is greater than 35% for the Tongarra seam or 35% for the 

Wongawilli seam resulting in low product yields and considered uneconomic) or where 

geological structure or igneous intrusion have destroyed or otherwise rendered the 

coal unminable or uneconomic.  

 

 

7.5     Insitu Moisture and Density   

 

The following discussion and inferences are derived from studies undertaken by 

Quality Coal Consulting on data from the Bulli and Wongawilli Seams from various 

mining operations within the Southern Coalfield.  

 

7.5.1 Moisture 

 

For the calculation of tonnes in this Resource estimation bed moisture was taken as 

1.7% for the Bulli Coal and 2.8% for the Wongawilli and Tongarra seams.  

 

No data on actual bed moisture for the Bulli, Wongawilli or Tongarra seams in the 

Wongawilli lease exists for the older bores. The recent exploration programme had 

moisture holding capacity (MHC) determinations of the Bulli, Wongawilli and 

Tongarra seams which will help in establishing a more accurate assessment of bed 

moisture for future resource estimations. 

 

The Bulli and Wongawilli seams are quite different in their petrography, in the nature 

and extent of their stone banding and in their consequent raw ash. Although this is 

important to an accurate assessment of inherent moisture the figures given in the 

schematic below (Figure 19) represent a reasonable estimate that forms the basic 

understanding and content and requires refinement only. They provide a structure 

and a starting point.  
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Figure 19 Variations in Types of Moisture 

 

 

7.5.2 Density 

 

Insitu density used for the derivation of resource tonnes was calculated from the 

laboratory derived density for bore core using the relationships given below. 

  

Temporary equations are: 

RD = 1.28 + 0.01 x ash (Bulli) and 

RD = 1.25 + 0.01 x ash (Wongawilli and Tongarra). 

 

Although the moisture bases of ash and RD values are not quantified with certainty, 

and although the RD data set used here is most likely to be a mixture of ARD and RD 

values, plotting of the data within the ‘QCC Trumpet’ (4) gives confidence on the 

general relationship between RD and ash as seen in Figure 20 for the Bulli Seam and 

Figure 21 for the Wongawilli Seam. It is recommended that as ARD values are 

identified, these should be replaced by values calculated from an equation between 

RD and ash.  
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In general, however, the RD and ash data for both seams appear to be generally 

viable. 

 

The pure coal (intercept) values are assessed to be 1.28 for Bulli and 1.25 for the 

Wongawilli Seam. The slope is assessed as 0.01. 

 

The RD versus ash relationships also do not seem to be affected by rank, as the rank 

of the coal in the Southern Coalfield mines places the values of RD on the cusp of the 

RD versus rank curve. 

 

 
Figure 20 QCC Trumpet for the Bulli Seam 

 
Figure 21 QCC Trumpet for the Wongawilli Seam 
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8.0  RESOURCE ESTIMATIONS AND STATEMENT 

 

The following definitions have been used in this section of this report.  

 

• mined area - represents areas already extracted 

• cindered coal - coal affected by igneous intrusion - boundaries established   

by 

mine workings / mapping, or interpreted from drill hole 

data and / or aeromagnetic surveys 

• boundary area - the mining restricted area of 20m that sits within 

    the colliery holding boundary  

• M   Measured 

• Ind.   Indicated 

• Inf.   Inferred 

 

 

8.1       Wongawilli Colliery Resources - Bulli seam 

 

As discussed in previous sections of this report the Bulli Seam in the southern 

portion of Wongawilli Colliery (previously Huntley and Avondale Collieries) is not 

considered to be economic. Also the eastern portion of the Wongawilli Holding has 

some economic Bulli Seam but this primarily overlies areas of longwall extraction 

within the Wongawilli Seam. There are also some areas of Bulli Seam that overlie 

pillar or partial pillar extraction and some areas overlie primarily first workings. 

These areas are considered to be unlikely to be mined and are not included within the 

resource estimation for the Bulli Seam. Along with the deterioration to the south the 

Bulli Seam is also deteriorated to the east due to a thinning seam section (less than 

1.3m) or containing a high inherent ash. These areas are classified as uneconomic 

and are also excluded from the Resource estimation. The Resource details below in 

Table 6 relate to the Bulli Seam in Wongawilli Colliery only. 

 

Resource tonnages are quoted as wet insitu and include inherent moisture estimated 

at 1.7%. 

 

Figure 22 details the areas within the Wongawilli Colliery Holding that have been 

assessed as a reportable resource. There is the potential to extract some coal in 

existing pillar areas in the older mine workings but, in general, these would be 

extracted after the resource blocks have been mined and as such a confident 

assessment of the resource in these pillars cannot be given.  
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BULLI SEAM 

Resource 

Area 

km2 

Avg. 

Thickness 

(m) Avg. RD tonnes Mt 

wet 

insitu 

tonnes 

Mt 

expected 

loss due 

to 

unknown 

geology 

wet 

insitu 

tonnes 

Mt 

adjusted* 

Resource 

tonnes 

(rounded) 

Mt 

                    

Measured    - - - - - - - - 

                    

Indicated    8.849 1.640 1.426 20.7 20.9 10% 18.8 19 

                    

Inferred    21.520 1.391 1.488 44.5 44.9 10% 40.4 40 

 

Table 7 Bulli Seam Resource Details 

 

*Due to the limited data set and knowledge of the geological structure within the Bulli 

Seam and the extent of igneous intrusion the above Resource categories have been 

rounded down by 10% for reporting purposes. 
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Figure 22    Bulli Seam Resources for Wongawilli Colliery 
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8.2     Wongawilli Colliery Resources - Wongawilli Seam  

 

In certain areas the Wongawilli Seam is not included as a resource because the coal 

has been sterilised by mine workings or where geological structure or igneous 

intrusion have destroyed or otherwise rendered the coal unminable or uneconomic. 

Coal lying within the restricted zones around dam wall structures is excluded from 

the resource estimation as the depth of cover is relatively shallow and regulations 

imposed by the New South Wales Dams Safety Committee (DSC) are quite onerous 

and may not allow for any mining. Resources under the high water level of the Avon 

reservoir have been included as a Resource as, currently as a minimum, first 

workings are permitted. Resource details are shown on Figure 23. Table 7 details the 

Resource parameters and estimated tonnages. 

 

Resource tonnages are quoted as wet insitu and include inherent moisture estimated 

at 2.8%. 

 

  

WONGAWILLI 

SEAM 

Resource 

Area 

km2 

Avg. 

Thickness 

(m) Avg. RD tonnes Mt 

wet 

insitu 

tonnes 

Mt 

expected 

loss due 

to 

unknow

n geology 

wet 

insitu 

tonnes 

Mt 

adjusted* 

Resource 

tonnes 

(rounded) 

Mt 

                    

Measured    9.160 3.281 1.533 46.1 46.9 10% 42.2 42 

                    

Indicated    10.359 3.237 1.564 52.5 53.4 10% 48.1 48 

                    

Inferred    24.976 3.023 1.633 123.3 125.6 10% 113.0 113 

 

Table 8 Wongawilli Seam Resource Details 

 

*Due to the limited data set and knowledge of the geological structure within the 

Wongawilli Seam and the extent of igneous intrusion the above Resource categories 

are rounded down by 10% for Measured, Indicated and Inferred Resource for 

reporting purposes. 
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Figure 23    Wongawilli Seam Resources for Wongawilli Colliery 
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8.3     Wongawilli Colliery Resources - Tongarra Seam  

 

As discussed in previous sections of this report the Tongarra Seam in the northern 

portion of Wongawilli Colliery is not considered to be economic. Due to a lack of 

detailed quality data on the Tongarra seam the majority of the remaining coal has 

been classified as an Inferred resource. A small portion of the Tongarra Seam 

adjacent to the Avondale Tongarra seam workings is classified as an Indicated 

resource. The Resource details in Table 8 below relate to the Tongarra Seam in the 

central to southern part of Wongawilli Colliery. Resource details are shown on Figure 

24. 

 

Resource tonnages are quoted as wet insitu but include inherent moisture estimated 

at 2.8%. 

 

TONGARRA 

SEAM 

Resource 

Area 

km2 

Avg. 

Thickness 

(m) Avg. RD tonnes Mt 

wet 

insitu 

tonnes 

Mt 

expected 

loss due 

to 

unknow

n geology 

wet 

insitu 

tonnes 

Mt 

adjusted* 

Resource 

tonnes 

(rounded) 

Mt 

                    

Measured    - - - - - - - - 

                    

Indicated    1.110 2.472 1.537 4.2 4.3 10% 3.9 4 

                    

Inferred    31.898 2.348 1.585 118.7 120.9 10% 108.8 109 

 

 

Table 9 Tongarra Seam Resource Details 

 

 

*Due to the limited data set and knowledge of the geological structure within the 

Tongarra Seam and the extent of igneous intrusion the above Resource categories are 

rounded down by 10% for reporting purposes. 
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Figure 24   Tongarra Seam Resources for Wongawilli Colliery 
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9.0 SURFACE TRANSPORT 

 

The Wongawilli mine is presently being reestablished for mining operations.  

 

Since the last Resource report there are no operating washing facilities at the 

Wongawilli site. The ROM coal goes through a scalping screen and then an inline 

crusher to reduce total top size to -50mm. All crushed run of mine product is 

transported via rail haulage under contract to the Port Kembla Coal Terminal (PKCT), 

located approximately 10 kilometres away. 

 

Allocated ground stockpile and ship loading facilities are provided at PKCT based on a 

contractual rate per tonne of coal loaded. 

 

Curfew restrictions, due to the proximity of residential housing, are placed on the 

railing times from the Wongawilli site, with no rail movements occurring on Sundays 

and public holidays.   

 

 

10.0 RECONCILIATION 

This Resource estimation is the third undertaken by the undersigned.  Table 9 

summarises the resource tonnages as estimated for this report and those last 

estimated in December 2010. 

          

COMPARISON OF RESOURCE TONNAGES   

    

        

SEAM MEASURED 

INDICATE

D INFERRED   

        

BULLI 2010 - 8.0 28.0   

        

BULLI 2017 - 19.0 40.0   

        

WONGAWILLI 

2010 48.0 44.0 106.0   

          

WONGAWILLI 

2017 41.0 47.0 111.0   

        

TONGARRA 2010 - - 103.0   

        

TONGARRA 2017 - 4.0 107.0   

        

TOTAL 2010 48.0 52.0 237.0   

        

TOTAL 2017 41.0 70.0 258.0   
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Table 10 Comparison of Resource Tonnage Estimates 

 

Bulli Seam – Full revision of all the borehole data available on the Bulli Seam was 

undertaken for this Resource estimation. Some additional data including 

stratigraphic logs and quality data was uncovered for several boreholes. The results of 

the revision and inclusion of the additional data has resulted in movement of some 

Inferred resources into the Indicated category. The Bulli Seam has also been 

evaluated for mining involving the plough longwall mining method for thin seam 

operations. Although not evaluated to a pre-feasibility level the use of thin seam 

extraction methods in other coal mining operations around the world gives confidence 

in its application to some of the thinner areas of the Bulli Seam. The estimation of the 

Bulli seam resource has considered this application of mining techniques and has 

assessed the Bulli seam as extractable to a thickness of 1.3m. The results of this 

revision and inclusion of the additional data has resulted in an increase in the total 

Resource tonnes of 23.0Mt from the 2010 estimation. 

 

 

Wongawilli Seam - Full revision of all the borehole data available on the Wongawilli 

Seam was undertaken for this Resource estimation. Some additional data including 

stratigraphic logs and quality data was uncovered for several boreholes. Also the 

revision of the mining section to be used was undertaken, not on a single common 

mining section but one that met the criteria for economic mining. This revision 

resulted in a small increase in the mining height for all of the resource categories, 

ranging from 0.10m for Measured to 0.012m and 0.246m for Indicated and Inferred 

respectively.  With this increase in mining height there were also slight changes in 

the insitu density. The results of this revision and inclusion of the additional data has 

resulted in a small increase in the total Resource tonnes from the 2010 estimation. 

The Measured Resource has reduced due to mining attrition. 

 

 

Tongarra Seam – Full revision of all the borehole data available on the Tongarra 

Seam was undertaken for this Resource estimation. Some additional data including 

stratigraphic logs and quality data was uncovered for several boreholes. Also the 

revision of the mining section to be used was undertaken, not on a single common 

mining section but one that meet the criteria for economic mining. This revision 

resulted in a small increase in the mining height and also slight changes in the insitu 

density. The results of this revision and inclusion of the additional data has resulted 

in an increase in the total Resource tonnes of 10.0Mt from the 2010 estimation. 
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11.0 CONCLUSIONS and RECOMMENDATIONS 

 

A review of the estimation of the coal resources within the Wollongong Coal 

Wongawilli Colliery undertaken in 2017 has been completed. Previous compilation of 

data for the estimation of the Coal Resource was obtained from several sources. Data 

for the previous BHPB Elouera Colliery was available as soft copy. Data for Avon, 

Huntley and Avondale Collieries were sourced from records supplied to Wollongong 

Coal by the Department of Primary Industries (as soft copy borehole logs and quality 

analysis) and data sourced from drilling records and Elecom reports held by Mr. 

Brian Sheldon.  

During the review some additional data was available and the previous data was 

reevaluated for mining sections and quality. During this review of the data and 

generation of the resource tonnages a number of issues and concerns were identified 

and these are discussed below with recommendations on improving the data and 

confidence level of the resource estimation. 

 

1. Drill hole spacing and quality of data from the drill holes is considered not 

sufficient to quantify the majority of the resources of the Bulli, Wongawilli and 

Tongarra Seams to a measured status. The majority of the Resources for all 

seams are of an Inferred Resource only. A significant amount of exploration 

drilling will need to be undertaken to improve the confidence in resource 

estimation. Because of the significant amount of drilling required it is 

recommended that the drill hole data be processed with a full coal quality 

evaluation and additionally a revenue optimization assessment once the first 

stage of exploration drilling has been completed. This can be undertaken by 

various specialist consultant companies. 

 

2. Upon completion of the recommended coal quality evaluation an updated 

Geostatistical analysis of drill hole spacing should be undertaken and used to 

validate the optimal drill hole spacing for the second stage of exploration 

drilling and for the required drill hole spacing for Measured and Indicated 

Resource status. Even given the extra exploration and Geostatistical study, due 

to surface constraints which will restrict drilling, it is unlikely all of the 

remaining resources in Wongawilli Colliery will gain Indicated or Measured 

status. 

 

3. There is a degree of geological uncertainty for the unmined Bulli, Wongawilli 

and Tongarra Seams in the western and southwestern part of the Holding. 

With no surface seismic having been conducted to date in these areas the 

potential for faulting of significant displacement being present and causing 

major disruption to mining and potential resource sterilisation cannot be ruled 

out. Upon completion of any further exploration drilling it is recommended that 

surface seismic exploration should be undertaken to explore the western area.  

 

4. The impact of igneous silling is significant over much of the unmined colliery 

lease area. Some of the proposed exploration drilling will need to target areas 
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identified by the aeromagnetic survey as in conflict with the current 

understanding of the sill extents. To this end it is recommended that planned 

2D seismic also be used to investigate the extent of silling which supplements 

the drilling programme.   

 

5. Due to the low confidence in the quality and reliability of the available data a 

reduction in the estimated Resource tonnages was undertaken to reflect the 

potential loss of Resource due to unfavorable geology and coal quality. The 

reduction in Resources was applied as follows:- 

 

i. Inferred Resources    – 10% reduction 

ii. Indicated Resources  – 10% reduction 

iii. Measured Resources – 10% reduction   

 

 

 

 

 

 

 

 

Barry Clark 

Geological and Marketing Manager  

Wollongong Coal Limited 
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12. APPENDICES 

 

 APPENDIX A – The JORC Code 

 

jorc_code2012(4).pdf

 
 

 APPENDIX B – Guidelines for the Estimation and Classification of Coal 

Resources              

 

 

Coal_Guidelines_2014

_-_Final_Ratified_Document.pdf
 

  

 APPENDIX C – Resource Status of Reviewed Drillhole Data 

 

WCL Wongawilli 

Borehole Status 2016.xls
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