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4.1.2 Regional Structure 

The Bowen Basin has undergone NE-SW oriented, extensional and compressional geological events. 

Structurally, the deposit lies on the western boundary of the deformed Nebo Synclinorium immediately 
west of a regional thrust fault system- the Burton Range Thrust. To the east (of the thrust) seams are 
repeated in the IPE deposit. 

Further to the west is the structurally benign Collinsville Shelf. 

The economic coal seams are contained in the Late Permian Rangal Coal Measures which is an 
approximately 100m thick regional geological formation. The Rangal Coal Measures are underlain by the 
Fort Cooper Coal Measures and overlain by the Late Permian to Early Triassic Rewan Group. 

4.1.3 Regional Stratigraphy 

The Rangal Coal Measures comprise light grey, cross bedded, fine to medium grained labile sandstones, 
grey siltstones, mudstones and coal seams. Cemented sections are common in the sandstones. The 
transition from the Rangal Coal Measures to the Rewan Formation is generally difficult to define and is 
often based on the change from the green-grey colour of the Rewan sandstones to the blue-grey colour of 
the Rangal sandstones. The transition between the formations is 15 to 60m above the first major seam in 
the Rangal Coal Measures, the Leichhardt Seam. 

The Fort Cooper Coal Measures comprise typically tuffaceous sandstones, siltstones, mudstones and coal 
seams. The transition between the Rangal Coal Measures and the Fort Cooper Coal Measures is generally 
clearly marked by the Yarrabee Tuff - a basin-wide marker bed comprised of weak, brown tuffaceous 
claystone. A regional stratigraphic column is provided as Figure 4.1, previous page. 
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Figure 4.2 – Local Stratigraphy of the Isaac Plains Deposit 

 



– B-240 –

 

 
 

  Stanmore Coal Ltd. • Isaac Plains – Coal Resource Estimate • 31 
 
 
 

4.2 Local Geology 

4.2.1 Stratigraphy  

There are no significant Tertiary or Quaternary sediments in the mine area. Soil and sub soil derived from 
Permian sediments are 2-5m thick. A small amount of Quaternary alluvium exists in Smoky Creek area in 
the centre of the deposit. Refer to Figure 4.1 for a stratigraphy column of the area. 

The Leichhardt (LHD) and, when split, the Leichhardt Upper (LHU) seams form the principal economic coal 
resources in the Isaac Plains mine area. The LHU seam exists to the north of where the principal LHD seam 
splits into the LHU and the thinner LHL (Lower). Below the Leichhardt seam(s) there is a coalescence of the 
Vermont and Girrah seams in the north of the mine area, and separate Vermont and Girrah seams for the 
southern section of the mine area.  

The Leichhardt Seam (LHD) is typically 3.5m thick and splits in the north to form the Leichhardt Upper and 
Leichhardt Lower (LHL) seams. The Leichhardt Upper seam is typically 2.3m thick. The coalesced LHD seam 
can include some stone bands that are consistent over relatively short distances. Where possible these 
stone bands have been identified from the geophysical density log and included into the dataset for 
consistency. Close to the LHD/LHL split line the presence of the “split” stone band in the LHD seam is 
consistent up to 500 metres from the split line. Typical seam brightness profiles are presented in Figure 4.2. 

Faulting has been observed to cause both positive and negative localised variation in seam thickness. 

The Lower Leichhardt Seam (LHL) splits off the Leichhardt Seam floor in the north. The seam is typically 0.7 
to 0.8m thick. The LHL occurs only in a small zone in the north of IPC and exhibits some thickness variability 
due to both sedimentological and faulting reasons. 

Two thin coal occurrences have been noted between the LHD and Vermont Seams. These have been 
named the L2 and L3 seams.  The seams are typically not thick enough (<~1m) to consider for underground 
resource but are noted occasionally in the down hole geophysics as points of reference. 

The Vermont (VER) seam lies approximately 25-30 m below the Leichhardt and varies in thickness between 
5-7m and is of poor quality, exhibiting high raw ash values. The Vermont seam can coalesce (northern area) 
with the Girrah seam of the Fort Cooper Coal Measures to form a 20m thick stony coal seam. Regionally the 
Girrah seam is typically high ash with plentiful tuffaceous bands and due to the high inherent ash the seam 
generally does not wash well. 

4.2.2 Structural Framework 

4.2.2.1 Faults 

Immediately east of the deposit is the major Burton Range thrust system which delimits the down dip 
extent of the deposit.  The area has suffered significant deformation with east over west thrust faulting and 
orthogonal tear faulting. A major NS oriented thrust splits the deposit in the north. The maximum throw of 
this fault is in the order of 60m. The throw decreases considerably to the south. 
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Normal faults also occur. A NNE trending normal fault cuts across the middle of the mine. The fault has 
throws up to 30m which appears to diminish significantly to the north. 

2D Mini-Sosie seismic surveys have provided clear evidence of the degree and complexity of faulting across 
the mine area. As discussed above, they have been used to interpret the “major” fault zones that can have 
an impact on resources estimates, and identify the zones of “lesser” faulting that have an impact on 
potential mining operations. 

In 2017, a 3D seismic survey has been carried out over most of the underground area (Figure 5.2). The 
interpretation of the seismic data delineated a block of repeat seam caused by a scissor thrust fault in the 
south-east of the underground area. The north-south trending fault is sub-parallel to the Burton Fault. The 
seismic interpretation shows a displacement of up to 100m. The area where the seismic survey interpreted 
the upper repeat is shown in Figure 5.2. The seismic survey was not able to interpret the repeat further 
south due to poor data quality, probably as the seam comes close to the weathering horizon. 

4.2.2.2 Base of Weathering 

Depth of weathering over the whole deposit ranges from 7 to 47.8m averaging 20m. In the seam subcrop 
zone the depth of weathering averages 16.9m. Deeper weathering zones are generally related to local 
faulting. 

4.2.2.3 Overburden Material 

Non-coal Permian sediments consist of moderately weak to strong sandstones, siltstones and minor 
mudstones. Sandstones and siltstones appear to be co-dominant. It is likely that weathering does not 
overtly diminish the strength of the Permian rocks. The strength characteristics of the non-coal units was 
summarised in a Geotechnical evaluation completed prior to mining commencement and was summarised 
in previous resource reports. 

Figure 4.3 shows depth of cover to the primary LHD or LHU seam. Where fault repeats occur, the depth to 
the upper repeat is shown. 
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Figure 4.3 – Depth of Cover – Leichhardt Seam 
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5 EXPLORATION AND DRILLING 

5.1 Drilling History 

The complete discussion of historic exploration activities prior to the sale of Isaac Plains in 2015 to 
Stanmore Coal, is included in the report “Isaac Plains Mine (ML 70342) - Resource Statement as at 
December 2009, JB Mining, January 2010. 

Prior to Aquila being granted the current EPC 755 to the north, the area had been explored in a number of 
phases of activity as summarised below: 

 The earliest recorded exploration in the area was carried out by the Utah Development Company Pty 
Ltd in the 1960’s. Although coal was intersected at shallow depth, it was not investigated further. Some 
six (6) holes were located in the Isaac Plains mine area, but “missed” the Leichhardt seam due to 
maximum drill depth of 60 metres and spacing between holes. 

 Thiess Peabody Mitsui Pty Ltd conducted drill traverses in the area from the mid-1960’s into the 1970’s. 
 Queensland Mines Department in the 1970’s drilled some regional exploration holes in the south of 

EPC755, outside the Isaac Plains mine area. 
 Iscor Australia Pty Ltd as the holder of EPC602 drilled six holes in the southern part of the area, all of 

which targeted the deeper Moranbah Measures. The potential of the Rangal and Fort Cooper Measures 
was not investigated although coal was intersected at very shallow depths in one of these holes. These 
holes were south of the Isaac Plains mine area. 

 MGC Resources Australia Pty Ltd conducted 2D dynamite seismic surveys across the area and followed 
this up with some gas/oil exploration holes. Moranbah 1S was completed in November 1993 to a depth 
of 636 metres. This hole is not within the Isaac Plains mine area but was spudded in the Fort Cooper 
Measures some 1.5 kilometres south west of the mine area. 

 Nebo Coal Pty Ltd drilled some 16 holes in EPC667, in the north of the ML area in early 2002/2003. 
These intersected the LHD seam in the south (N1 pit) and the LHU/LHL seam split in the north of the 
area (N2 pit). 

BCCM drilled some 35,754 metres in 559 holes to prove up the initial 48.8Mt resource within ML 70342. This 
work started in April 2004 and was completed by early April 2006 just prior to the commencement of mining 
in July 2006. Other work involved in the mine development program included (discussed following): 

 Coal quality work on some 89 X 100mm cores, 7 X 63mm cores and 5 sites for 200mm cores (17 X 
200mm cores holes), 

 Line of oxidation (LOX) drilling was completed in 149 holes on drill line spaced approximately every 60 
metres (north – south), 

 Geotechnical work from 7 HQ fully cored holes, 
 18 km of 2D MiniSosie seismic survey in two phases,  
 Ground magnetics over some 8km2 to determine the likely intrusives in the area, 
 Air photo interpretations, 
 Structural interpretation from sectional analysis, 
 Geostatistical analysis of the initial dataset, 
 Geochemical review of the overburden to determine spoil waste nature, 
 Soil chemistry and soil distribution to allow planning for rehabilitation, and 
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 Cultural heritage review of the mine site prior to mine activities. 

From 2008 to September 2009, BCCM on behalf of IPCM drilled a further 19,206m in 278 holes for gas 
analysis, fault delineation and in-pit coal quality reasons.  The majority of the 2008 / 2009 drilling was 
confined to the working open-cut areas which have since been mined. 

Location and distribution of the drill holes in the database are shown Figure 5.1.  The drilling series outlined 
previously is not entirely visible at this plan resolution; that is certain holes may be hidden by other holes in 
close proximity. 

5.2 2015 / 16 Drilling  

The 2015/16 drilling programme commenced at Stanmore’s acquisition of Isaac Plains and was completed in 
March 2016. 

A total of 76 holes were completed, 66 open holes and 10 cored holes. The open holes were mainly aimed 
at improving the understanding of reverse faulting in the northern part of the lease, in the area where open-
cut mining operations is presently ongoing. 

The cored holes were drilled in order to assess coal quality in areas of limited coverage and in turn upgrade 
the resource classification confidence. The eastern part of the ML was targeted, in order to confirm an 
indicated resource in an area of the mine with future underground potential. The core drilling included holes 
drilled to the east of ML 70342, within the IPE leases. 

5.3 2016 / 17 Drilling  

The 2016 / 2017 exploration activities predominately comprised of drilling with a total of 19 holes completed, 
being 14 open holes and 5 cored holes. The open holes have again targeted the areas around identified 
reverse faulting ahead of the present open-cut operations. 

The cored holes were drilled in order to assess coal quality and geotechnical conditions in areas ahead of the 
working mining face.  

5.4 2017 Underground Drilling Program and Opencut Drill holes   

An underground drilling program of 19 drill holes was completed in the second half of 2017. 13 drill holes 
were drilled on ML 70342, 5 on MDL135 and 1 on MDL137. 2 holes were re-drills as the first attempts showed 
poor core recovery due to faulting. 

The drill holes were all partially cored and drilled for coal quality, gas, permeability and geotechnical 
purposes.  

14 chip holes were drilled ahead of the existing N1S pit operations. 
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5.5 2018/2019 IPU Drilling Program 

A program of 23 drill holes was completed in May-June 2018 and April 2019 to provide additional information 
for the Isaac Plains Underground (IPU) BFS mine plan design.  The drill holes were targeting seam limits 
adjacent to the major Isaac Thrust and smaller structures identified from the 3D seismic data that were likely 
to constrain underground conveyor designs. 

All the drill holes were chip holes.  All the holes were geophysically logged except for three holes close to the 
Isaac Thrust that didn’t intersect the LHD.  These holes were unable to be cleaned out due to persistent 
blockages in the weathered tuffs of the overthrust FCC. 

All drill holes to date can be seen below (Figure 5.1). 
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Figure 5.1 – Drill Hole Locations 
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5.6 Geotechnical Investigations 

Historically seven fully cored (diamond) geotechnical holes were drilled as part of the 2004 to 2006 
exploration programs, to assess the overburden, coal, and floor sediments for relevant geotechnical 
parameters and issues, which would impact and inform open-cut mining activities at Isaac Plains. 

Since Stanmore’s involvement at IPC commenced, the geotechnical database has been further enhanced 
with thirty (30) of the HQ size partially cored (diamond) holes, drilled as part of the exploration campaigns 
undertaken between 2015 and 2017, having been subjected to geotechnical sampling and testing. 

All core holes completed by Stanmore are geo-technically logged according to CoalLog Standard. 

A standard geotechnical testing procedure was designed for Stanmore by Geotechnical Engineer Rob 
Thomas, of Golder Associates, with the view of gathering information on the overburden and floor 
sediment material for rock strength testing and assessment of geotechnical issues associated with mining 
activities both in the present open-cut and the possible future underground areas. 

All samples taken and analysed for laboratory testing had to meet certain criteria which were: 

 All samples were taken within 10m of the roof and 6m of the floor from the target LHD seam. 
 Samples had to be > 200mm in length, with recording of fracture frequency and RQD and general 

geological observations noted. 
 Sampled core to be photographed both at site and prior to testing. 

Laboratory testing of selected core sampled for drill holes within the IPC was carried out by Cardno, Ullman 
& Nolan Geotechnic Pty Ltd, Mackay (NATA Accreditation #910). 

All samples were wrapped in foil, plastic shrink wrap and bagged prior to courier despatch to the 
laboratory.  
Presently the Stanmore dataset consists of laboratory tests conducted on selected samples as follows: 

 202 Unconfined Compressive Strength (UCS) sample tests; including modulus, moisture density and 
Poisson’s Ratio 

 44 Lab Sonic Velocity sample tests 
 32 slake durability sample measurements 
 1 three-stage tri-axial test on coal core 

 
Additionally, 3779 field point load tests (diametral and axial) have been conducted and recorded on 
selected roof and floor samples and these also form part of the Stanmore IPC geotechnical dataset. 

Results of this sampling and work has been retained for use and help to inform ongoing and future mine 
planning activities but are not included as part of this report. 
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5.7 Seismic Surveys 

5.7.1 2D Seismic Lines 

Historically 2D Mini-Sosie surveys have been undertaken, primarily to inform the nature of the faulting 
within the lease area. An initial 8.7 km survey was completed by Velseis Pty Ltd in March/April 2004 on 
three (3) lines to determine the ability to successfully use the technique in the area to determine faulting. 
Following the successful use in the initial survey and the need to get more seismic coverage a further 9.3 
km survey was completed by Velseis Pty Ltd in July/August 2005. The second survey covered 3 additional 
lines and extended one of the original lines (Figure 5.2). 

The seismic data in conjunction with 250m grid spaced drill hole data provided the key to interpretation of 
the major faults within the mine area. The major faults have been modelled and used to delineate the 
resource domain areas. Minor faulting (where possible) has also been identified. This minor faulting was 
considered not to impact resource estimates but will have some operational issues during mining. 

In 2015 / 2016, Stanmore commissioned Velseis to undertake a Mini-Sosie survey to complement the 
historic seismic data. The work included 15 lines within the IPC and IPE leases. During this work the 2004 
and 2005 data was reprocessed, utilising any new drill holes that coincided with these lines. 

The additional 15 lines covered approximately 32 km encompassing both the Isaac Plains and Isaac Plains 
East deposits. Of the additional 32km of 2D coverage, 10 km occurred within ML 70342 and a further 7.7 
km extended into the western limit of the Isaac Plains East resource, allowing for the interpretation of the 
eastern extension to the Isaac Plains deposit. 

Interpretations were supplied for the purpose of establishing fault locations and seam structure and 
thickness continuity between the drilling data points and historic seismic interpretation.  The major faults 
identified in the seismic interpretation have been truthed against the modelled faulting and used for 
validation. Minor faulting (where possible) has also been identified. This minor faulting was considered not 
to impact resource 

The seismic interpretation was reviewed and utilised to assist with the model and resource update. Figure 
5.2 shows locations of relevant historic and recent 2D seismic lines. 

5.7.2 3D Seismic Survey 

A 3D seismic survey (Vibroseis) was undertaken in 2017. The area covered was approximately 6km2 and is 
shown in Figure 5.2. Acquisition and processing/interpretation were carried out by Velseis. Fault 
delineations (location and throw) and LHD roof elevation grids were generated from the seismic data. The 
elevation grids were calibrated against existing borehole data, including the 2017 drilling. 

The 3D seismic interpretation delineated the major faults of the underground area and revealed a – 
previously unknown - repeat fault in the south-east of the underground area. The southern extent of this 
repeat block could not be defined as the seismic data were of too poor quality for an interpretation. 
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Figure 5.2 – Seismic Survey and Drill Hole Locations 

 



– B-250 –

 

 
 

  Stanmore Coal Ltd. • Isaac Plains – Coal Resource Estimate • 41 
 
 
 

5.8 Magnetic Surveys 

Following a review of the publicly available Department of Natural Resources aero-magnetic data, and the 
intersection of some minor intrusive material in five (5) drill holes in the mine area, a small ground 
magnetic survey was undertaken initially in two zones within the mine area. The northerly survey was on a 
zone surrounding the four holes that had intersected basaltic material at depth. The southern survey was 
over a small intrusive pod surrounding hole 043R.  

An initial magnetic survey was conducted by Resolve Geological in October 2004 using a Geometrix G858 
Cesium based Magnetometer, an Omistar differential GPS unit and a Processor Magnetometer as a Base 
station. The survey was over 38-line kms (19 line km per area) with 20 metre line spacing. 

The magnetics data was later processed and reviewed by Geological Resources & Services Pty Ltd (GRS). 
GRS concluded that there is a sill (of basaltic nature) probably limited by fault structures in Area A 
(northern area), and that in the southern area (One Tree Hill – south of S2 pit) there is evidence of a small 
vertical plug. Later drill campaigns better defined the small plug structure in S2 pit. These reports were 
presented in previous resource statements. 

Following the GRS review a more thorough ground magnetic survey was undertaken by UltraMag 
Geophysics in 2006 over the intrusive plug area in S2 pit. A further short magnetic survey was undertaken 
in the subcrop zone of the N1 pit (in January 2006) to see if the technique identified any other unknown 
intrusives in the initial mining area. A small (<2-5m) dyke was identified in this zone from this survey. This 
was later identified from inpit mapping and photography to be real but of limited extent. The Ultramag 
data has been the better of the magnetic datasets and was interpreted thoroughly for lineaments and 
possible faults. 

The Ultramag interpretation of the intrusive plug has turned out to be quite “accurate” for identifying small 
scale faults (S3 pit, approximately 2m fault identified) and dykes/sills emanating from the intrusive source 
(S2 pit). 

5.9 Geophysical Logging 

For the initial mine development work program, all holes were geophysically logged soon after drilling, 
using slim-line logging equipment. All downhole geophysical data was captured electronically and stored in 
LAS and PDF format. Three (3) holes were not logged due to hole collapse or difficult drilling conditions.  All 
holes were corrected to geophysical depths for top and base of coal from the BRD log. The suite of tools 
used was Natural Gamma, Density (LSD, HRD, BRD), calliper, verticality, and sonic (m per second). In some 
holes a resistivity log was also run if there was a “suspicion” of any intrusive rock types. Sonic logs were 
only able to be run to the standing water level in the drill holes. For LOX holes only gamma, density and 
calliper logs were run as they were quite shallow (usually less than 30m) and generally above the water 
table. 

For the Stanmore exploration drilling campaigns (2015 onwards), all holes were geophysically logged soon 
after drilling using slim-line logging equipment.  All downhole geophysical data was captured electronically 
and stored in at least LAS and PDF formats.  All holes were logged with the exception of one fault 
delineation hole where mining activities prevented access to the site. All Stanmore drilled holes, including 



– B-251 –

 

 
 

  Stanmore Coal Ltd. • Isaac Plains – Coal Resource Estimate • 42 
 
 
 

the 2018/2019 holes were corrected to geophysical depths for top and base of coal from the coal detail and 
lithology logs. The minimum suite of tools used was Natural Gamma (G), long and short spaced density (D), 
calliper (C), and verticality (V). Selected holes also had a combination Full Waveform Sonic, Acoustic 
Scanner or Optical Scanner tools run. 

Geophysical logging was undertaken by Weatherford who conduct regular audits on their equipment in 
accordance with Australian Standards. 
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6 SAMPLING AND ANALYSIS 

No new coal quality holes were drilled since the previous resource report (2018). Sampling and analysis of 
earlier drill holes is given below. 

6.1 Historic Drilling 

6.1.1 Sampling Procedure 

The complete details of the historic coal quality sampling procedure are outlined in the 2010 resource 
report, Isaac Plains Mine (ML 70342) - Resource Statement as at December 2009, JB Mining, January 2010 
(Chapter 6.1.1). 

The main details of this chapter are outlined below: 

Any cored sections in coal where there was not greater than 95% core recovery were re-drilled. Coal cores 
were sampled into plastic bags and sent to Casco laboratory in Mackay (within days of completing the 
drilling) for the test program. Casco Australia Pty Ltd is a NATA registered and a well-recognized coal 
analytical organization which has been in business for close to 50 years in Australia. Casco was taken over 
by SGS in 2007, but still retains its NATA registration. Samples were stored in a freezer until instructions 
were available to conduct the analytical program.  

In the historic BCCM drilling (100mm core and 63mm core), coal sampling was determined by the 
brightness profile and then sampled to “relevant” plies up to 25 to 50 cm thick. These samples were 
subsequently composited to four (4) major ply divisions. Ply coal analysis was initially sized by conventional 
size fractions (+32mm sized and then passed 32mm, -32mm, -16mm, -8mm, -4mm, - 2mm, -0.125mm), 
then analysed for raw analyses, and a “quick” F1.50 density separation (haematite wash). Subsequently 
each size fraction in each ply was detailed analysed by various float sink densities (F1.30, F1.35, F1.40, 
F1.45, F1.50, F1.60, F1.70, F1.80, F2.00, F2.20, S2.20). From that data there were clean coal composite 
samples compiled and analysed for a Coking and “basic” Thermal coal composite. Where possible a 
Haematite composite was also analysed for coking properties to compare to the coking composite data. 
Coal petrography was then undertaken on the coking and haematite composites by ply. Plant simulation 
work was undertaken on these holes to focus the second phase of coal quality work, as detailed below. 

The second phase of 100mm core assay work consisted of; compositing into 4 plies, raw Ultimate coal 
analysis by ply, quick float F1.375 by ply, and sizing of all ply data (-32mm, -16mm, -8mm, - 4mm, -2mm). 
Then detailed float sink analysis (F1.30, F1.35, F1.40, F1.45, F1.50, F1.60, F1.70, F1.80, F2.00, F2.20, S2.20) 
was completed on -16mm to 2mm, -2mm to -0.25mm, and -0.25mm. From these fractions clean coal 
composites were derived and analysed for the “typical” product types; i.e., Coking, PCI and Thermal. 

The various product types were identified for each hole (from the float sink dataset) and clean coal 
composite samples were derived and assayed for the various representative properties. 

For the Vermont seam samples, coal samples were composited, where possible, into sub-plies (V1, V2, V3) 
and then analysed for raw and a quick 1.375 float sample. Given the poor results from the F1.375 data 
there were no clean coal composites analysis work undertaken. 
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A series of 200mm cores were drilled from late 2004 through to early 2006. The initial three (3) sites were 
in N1 pit (one shallow and then one down dip) and then S3 pit in the south of the mining area. After the 
coking test data was reviewed an additional two sites close to the early mining areas were drilled to take a 
bulk sample for detailed sizing, washability and then coke oven test work (from the bottoms ply coking 
product). 

6.1.2 LOX Drilling and Analyses 

LOX holes were drilled by a reverse circulation hammer drill rig in order to obtain a “relatively” 
uncontaminated chip sample of coal for subsequent analysis. In LOX holes, 0.5 m samples were taken in 
coal. These were bagged on site and sent to CCI Australia laboratory in Moranbah for quick analysis. The 
samples were analysed for raw quality on ash%, CSN, Volatile Matter%, and Inherent Moisture% and some 
had SE. There was no float/sink work done on these samples as this was considered unnecessary given the 
raw analysis program. From the coal analysis, the physical log of the cuttings in the field, and the density 
log, the boundary of weathered and fresh coal was determined in all LOX holes. CCI was taken over by 
Bureau Veritas in late 2007 or early 2008. 

The LOX program has defined the full seam fresh line at approximately 62m line spacing intervals between 
lines. Along LOX drill lines holes were spaced approximately 5-10 metres apart. All LOX drilling was used as 
part of the structural interpretation. 

6.2 Stanmore Exploration Programs Sampling and Analysis 

6.2.1 Drilling Programs 

All Structural and Coal Quality drilling works undertaken in ML 70342 by Stanmore Coal have been 
conducted by Wizard Drilling of Bundaberg. 

Works were conducted either under the supervision of IMC Mining Pty Ltd, operating on behalf of 
Stanmore, or directly by Stanmore itself. 

Three phases of drilling have been undertaken as follows: 

An initial late 2015 / early 2016 exploration campaign which was spread between near mine and future 
underground areas of the Mining Lease, which consisted of: 

 9 x part-cored holes of HQ3 size (61mm diameter) for coal quality, geotechnical and gas content 
testing. 

 1 x part core 4C (100mm diameter) hole for coal quality 
 66 x Chip holes for structural interpretations (thickness, continuity and fault delineation) using 

either poly-crystalline diamond or blade bits.  Hole size varied from a minimum of 99mm to a 
maximum of 229mm, depending on the and diameter of bit used and purpose of the drilling. 

A second smaller exploration campaign, conducted in August-September 2016, carried out in the area 
proximal to the operational N1N and N1S pits, which consisted of: 

 5 x part core 4C (100mm diameter) holes for coal quality 
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 14 x 99mm diameter chip holes for structural interpretations (thickness, continuity and fault 
delineation) using either poly-crystalline diamond bits. 

A third exploration campaign was undertaken from September to December 2017, post completion of the 
August 2017 resource report, it consisted of: 

 A total of 19 part-cored holes of HQ3 size (inclusive of 2 re-drills) for purposes which included coal 
quality, geotechnical and gas content, permeability and spontaneous combustion assessments, 
primarily in areas of potential future underground development. 

 14 chip holes ahead of operational pit N1S with the purpose of informing short-term control of 
seam structure in the present open-cut mining area. 

In all cases, drill holes were extended at least 6m below the base of the last intercepted coal seam to allow 
for geophysical logging of the entire seam. 

All core was photographed in 0.5m intervals against a blackboard with depth markings, lithology and 
sample numbers added.  Chips were laid out on bare ground in lines of 30, one metre samples further 
subdivided into 6m runs.  Chips were photographed in 6m runs with a whiteboard showing hole number, 
date and depth range.  In all photographs, depth increases from left to right. 

6.2.2 Sampling Procedure 

General details sampling procedures undertaken for all Stanmore drilling programs are outlined below: 

 All cored intervals were sampled where coal was present at thickness of 0.1m or more, with a 
maximum sample thickness of 0.5 m.  Coal plies were sampled discretely on the basis of lithological 
characteristics and quality.  All non-coal material and partings less than 0.1 m were included with the 
coal ply and noted in the lithological description.  Non-coal interburden material greater than 0.1 m and 
up to a maximum of 0.3 m was sampled separately.  Approximately 0.2m to 0.3 m of immediate roof 
and floor were also collected as dilution samples. 

 Geotechnical samples were collected from roof (up to 10 m above seam) and floor sections (up to 6 m 
below seam). Selected samples were analysed, with testing including UCS, Young’s Modulus, Poisson’s 
Ratio, Slake Durability and Tri-axial testing. 

 All remaining un-cored material has been retained in marked core boxes for future reference. 
 All coal quality samples were double plastic bagged at site and marked with sample number, hole and 

project.  The samples were then kept in cold storage on site before dispatch to the laboratory via a 
tracked freight service.  Chain of custody and sample documentation was sent to the laboratory by 
email ahead of the samples.  Coal was held in cold storage on site for periods of no more than two 
weeks prior to dispatch.  Geophysical corrections were undertaken as soon as practicable following 
sample collection and these were used to confirm representative core recovery. 

 Any cored sections in coal with less than 95% core recovery, were reviewed by the CP to assess 
whether the possibility of a re-drilling was required.  The assessment involved a review of the core 
photography, down hole geophysics and lithology logged and also historic knowledge of similar 
stratigraphy from the neighbouring leases. 

 Coal quality samples were sent to Bureau Veritas Laboratories in Brendale, Queensland.  Bureau Veritas 
Minerals Pty Ltd (“BV”) is a NATA registered and a well-recognized coal analytical organization 
conducting coal quality sampling for many years.  Bureau Veritas are accredited for compliance with 
ISOMEC 17025, corporate accreditation number 1805. Site accreditation number 18415. 
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 Samples are stored in cold storage at BV until instructions are available to conduct the analytical 
program. 

6.2.3 Coal Analysis 

 From all cored holes, coal was ply sampled in the field by the field geologist, according to lithology and 
brightness profiles.  Coal samples typically were between, 20 to 40 cm in length.  These ply samples 
were initially tested by BV for Apparent Relative Density (ARD), which is a non – destructive water 
immersion density test.  The results were provided and analysed prior to creation of float – sink (wash) 
composite sections. 

 Wash composites were created per each LHD seam intersection, consisting of either: 
− A single full-seam section, being the total intersected coal thickness at a core hole location, with 

composited full-seam thickness for the LHD seam ranging from 2.85 to 4.01m or 
− Two composites per seam being:  

− a Top of seam composite (approx. 2.0m to 2.3m thickness) 
− a Bottom of seam (remainder of seam, generally 1.3m to 1.8m thickness) 

 The decision to create either a one or two composites was based on several factors, primary among 
which were the core holes’ physical location and seam thickness. 

 To simulate mine transport conditions each composite sample was then drop shattered 20 times from a 
height of 2 metres, any sample mass remaining of > 50 mm was hand knapped to 50 mm, dry tumbled 
and dry sized at 31.5 mm, 25 mm, 16 mm, 8 mm, 4 mm and 2 mm. 

Composite samples were then split and further analysed as follows: 

 1/8 for quick coke: Crush to 11.2mm, float sink at 1.425 density, crush to 4mm and mill sample to test 
for Proximate, CSN, Gieseler & Dilatation 

 1/8 for raw analysis: Crush to 4mm, mill sample to test for RD, MHC, Proximate, TS, CSN, Calorific Value 
& Chlorine 

 ¾ for float sink: Wet tumble and wet size at 31.5, 25, 16, 8, 4, 2, 1, 0.5, 0.25, 01.25 & 0.063mm.  Re-
combine samples in following fractions: -50+16mm, -16+8mm, -8+2mm and -2+0.25mm. Float sink each 
size fraction at densities (F1.30, F1.35, F1.375, F1.40, F1.45, F1.50, F1.55, F1.60, F1.70, F1.80, F2.00). -
0.25+0mm fraction subject to tree froth flotation. All fractions analysed for ash and CSN. 

 Washability simulations are performed on the float sink results of individual wash composites, which 
target following coal products: 
− Primary SSCC Product of 9.5% ash 
− Secondary Export Thermal Product of 16.0% ash 

 Clean coal composite samples are then compiled, for each equivalent wash composite, and analysed 
for: Primary Coking (-16+0mm), Coarse Coking (-50+16mm) and Secondary Thermal Coal Composites. 

 Clean coal composite samples and assayed for the various representative quality properties. 

The detailed dataset of coal quality analysis is retained and maintained by Stanmore Coal and its 
independent coal quality consultants on an ongoing basis. 

6.2.4 Dilution 

 Eleven (11) dilution composite samples (roof and floor) were tested in a similar manner to the coal up 
to and including wet tumbling and sizing. 
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Wet tumbled and fully sized dilution sample composite results are then able to be included in wash 
simulations at a level of dilution appropriate with the employed mining practices. For the current open-cut 
yield simulations 0.10m of roof and 0.10m of floor was included in washability simulations. 
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7 DATA VERIFICATION 

7.1 Database Integrity 

Historical data was reviewed by Xenith prior to completing the 2015 resource estimate. The database used 
for the review of the supplied geological model was compiled from outputs of historic models that were 
located in the data room.  As part of Xenith standard practice, a review of the geological model was 
conducted in comparison to the supplied drilling database to test its status as “fit for purpose” for 
conducting a resource estimate. 

The data from the Stanmore exploration programs were supplied progressively as results became available. 
The data is stored on Xenith servers, not in a formal geological database, but as individual files organised in 
folders per borehole. 

7.2 Data Spacing and Distribution 

There is a consistent coverage of drilling within the ML area.  In general structure holes occur at a regular 
250m x 250m grid spacing to assist with determining the stratigraphic continuity the main Leichhardt 
Seams.  Cored holes were generally located at sites of 500m x 500m spacing, in some areas they exceed 
this 500m spacing but are on average less than 600m apart. 

The 2013 drilling was designed and conducted around the interpreted major fault locations to assist with 
the “firming up” of the fault interpretation. 

The 2015/16 program has achieved improved data coverage down-dip. This has decreased the core hole 
spacing and extended the range of structural data points to the East, particularly in the northern part of 
IPC. 

The 2016 / 2017 program and the second half 2017 underground and open-cut drilling programs has added 
to the knowledge of the conditions and seam structure ahead of the advancing mining face and for the 
proposed underground mine. 

The 2018/2019 drilling program further improved understanding of the faulting in the underground area. 
Particularly concerning has been the upper repeat of the LHD seam that was proven to be covering a 
smaller area than initially believed from only interpreting the 3D seismic survey results. 

Considering the continuity of the target seam in the deposit, the drill spacing generally has proven to be 
sufficient to give adequate control to the model and give the required confidence in the geological 
interpretation. 
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8 GEOLOGICAL MODELLING 

8.1 Software 

Both the structure and coal quality models have been constructed using the Minescape Software Suite, 
version 5.12. 

8.1.1 Lithological and Structural Data 

Historically data was captured in the field and then entered into the LogCheck software.  Various checks 
were reported to have been undertaken prior to loading into the modelling system. 

The lithological database, on which the historic modelling is based, was reported in 2010 Resource Estimate 
to contain industry standard data as well as seam names and working section flags.  All interpretation of 
seam thickness from the supplied holes was based on geophysical interpretation. 

Details of the historic data compilation and validation are included in Xenith’s “Isaac Plains Coal Mine 2015 
JORC Resource Estimate”, report 

Data captured from Stanmore exploration campaigns in the field are entered into LogCheck for validation 
and then corrected for geophysics prior to modelling. 

The current geological model contains all exploration data completed within IPC up to May 2020.  There are 
a total of 1115 drill holes (285 excluding mined out areas and IPE holes) including: 

 20 - 2018/19 chip holes in the IPU area. 3 of these were blocked, but the rest are validated with 
geophysics.  

 14 - 2017 chip holes ahead of N1S pit validated with geophysics 
 5 – 2017 blastholes ahead of N1S pit validated with geophysics 
 17 – 2017 cored holes in the underground area validated with geophysics and core photography  
 4 - 2016 / 2017 cored holes validated with geophysics and core photography 
 10 - 2015 / 2016 cored holes validated with geophysics and core photography (2 from the IPE program). 
 14 - 2016 / 2017 structural chip holes validated with geophysics 
 61 - 2015 / 2016 structural chip holes validated with geophysics 
 887 - Historic core holes (only verified coal quality data used). 
 674- Historic structural chip holes. 
 209 holes from IPE 
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The Leichhardt seams and the Base of Weathering are well represented in the available data, see Table 8.1. 

Table 8.1 – Intersects Per Stratigraphic Unit 

Stratigraphy No. Intersects 

Base of Tertiary (BUTE) 545 

Base of Weathering (BW) 994 

Leichhardt Seam (LHD) 781 

Upper Leichhardt Seam (LHU) 221 

Lower Leichhardt Seam (LHL) 218 

Vermont Seam (V1) 175 

Interpretation of seam thickness from the Stanmore supplied holes was based on geophysical 
interpretation. 

8.1.2 Coal Quality Data 

The historic coal quality database was exported from the Vulcan format in the form of Microsoft Excel 
spread sheets and uploaded into the Minescape software. Details for the construction and validation of the 
historic coal quality data are located in the “Isaac Plains Coal Mine 2015 JORC Resource Estimate”, report. 

The coal quality database has since been updated with the analytical results of the Stanmore drilling 
programs. The raw coal analysis results from the 2017 underground exploration program were included in 
the coal quality model.  

No new coal quality data was acquired since the previous resource estimate. Minor changes were made to 
the coal quality model including: 

- 2 LHL intersections with a large inclusion of stone were excluded. This resulted in lower, more 
representative ash values for the LHL. 

- Renaming of one seam to LHD from LHU+LHL. This resulted in a reclassification of measured 
resource in that area. 

8.2 Topography 

The topographic surface has been generated from LiDAR, which was flown by Aerometrex, February 2020. 
Vertical Accuracy: +/- 0.15m. 

The 2015/16 drill holes were surveyed by MSS and JTH Surveys, Moranbah, using site base station 
(RTCM0000) and Trimble R10 GPS. Previous drilling was surveyed by Shield Surveying Pty Ltd (Mackay) and 
Mackay Surveys Pty Ltd. The datum used is AGD84 and the projection used AMG 84 Z55. 
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All holes from the 2017/2018/2019 campaigns were professionally surveyed by MSS (Golding) surveyors 
that currently undertake all survey control at the Isaac Plains Mine Site. The origin of the survey was based 
on the calculated site base station coordinates and level of the site survey station from the AUSPOS static 
data listed below. All values are in AMG84 Zone55 coordinates as is the site base station RTCM0000 
coordinates. 

The supplied drilling locations were validated against the Pre-mining CCS AMG84 Z55 survey.  It was noted 
that all but 18 drill locations had a difference in RL of less than 1m. 

8.3 Base of Weathering 

Base of weathering was modelled to the visual base of weathering and to LOX hole analytical results where 
available.  The Base of Weathering has been modelled as a non-conformable continuous surface in 
Minescape. 

8.4 Modelling Technique 

8.4.1 General 

Modelling was completed using Minescape software version 5.12.1.325, using the Stratmodel module.  The 
modelling parameters for the resource estimate are all contained and controlled within the Minescape 
Software Schema, named “IPC_0620”. The details of this schema are outlined in Table 8.2. 

The faulting regime was updated to more accurately reflect the latest information derived from recent 
mining activity, the latest drilling information and the fault interpretation from the 2017 3D seismic survey.  

Where seams did not occur within the drill hole or location was not controlled by the constraint file the 
modelled seam was pinched out. The model grid size is 20 x 20 metres to allow for the necessary detail 
around faults. The interpolation method used to construct all seams was the Finite Element Method (FEM) 
with minimum interval thickness of 0.3m. 

The modelled area was sufficient to cover the entire project area. 
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Table 8.2 – Modelling Parameters 

Modelling Element Name / Description 

Schema  IP_0620 

Thickness Interpolator  Finite element method (FEM)  

Trend Interpolator FEM 

Surface Interpolator FEM (First Order) 

Minimum Interval thickness 0.3 m 

Seams Modelled Leichhardt Upper (LHU), Leichhardt Lower (LHL), Leichhardt (LHD), Lower Leichhardt 
seams (L2 and L3), Vermont Seams (V1, V2, V31, V32), and Girrah Seams(G1-G6) 

Additional Surfaces 
Modelled 

Base of Weathering (BW) and Base of Tertiary (TES) 

Seam Relationship Conformable 

Seam Continuity Pinch 

Compound Seams LHD (LHU and LHL), V3 (V31 and V32), V12 (V1 and V2) and Ver (V12 and V3) 

Additional Survey LHD_FLOOR, LHD_ROOF, LHU_FLOOR, LHU_ROOF, LHL_FLOOR, LHL_ROOF (In-pit 
survey points to control the model) and LHD_FL_DUM (dummy points interpreted). 

Faults Modelled 58 faults, 22 Reverse, 36Normal. 

Constraint File Constr 

Grid Spec IP_IPE_EXT20 

Grid Spacing 20 m 

Grid Origin 614855.42m East, 7566372.52m North 

Number of Row and 
Columns in Grid 

364 Rows and 225 Columns 

Grid Dimensions 7260 m length, 4480 m width 

Quality Model IP_RAW_T20 

Raw Quality Table raw_load_0620 

Composite Quality Table raw_comp_0620 

Table 8.3 – Geological Model Spatial Extents 

Minimum Easting 
(m) 

Maximum Easting 
(m) 

Minimum Northing 
(m) 

Maximum Northing 
(m) 

Grid Size 
(m) 

614,855 619,325 7,566,372 7,573,622 20 x 20 

8.4.2 Stratigraphic Model 

1116 drill holes were utilised to construct the stratigraphic model. This includes 182 holes from IPE (open-
cut) which are included to control the Burton Range Thrust fault. A total of 125 holes from the database 
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were not included. These holes were either too close to a preferred neighbouring hole (e.g. pilot holes), too 
shallow to intersect coal or deemed unreliable based on unverifiable depths or thicknesses.  

A total of 58 faults were included in the model, based on drill hole intersections, seismic interpretations or 
inferred from abnormal changes in surface contours. In particular, the 2017 3D seismic survey provided 
more detail on faulting in the underground area. 

The Leichhardt seam splits into an upper and a lower ply in the northern part of the deposit, and the model 
allows for this distinction. The elements (plies) are called LHU and LHL, while the compound (seam) is 
named LHD. The ply separation distance is 0.3m, which means that the LHD will be modelled until the 
parting between the LHU and LHD becomes more than 0.3m. At this point the LHD ceases to exist in the 
model and only the plies exist.  

8.4.3 Coal Quality Modelling 

The raw coal quality model from 2018 was reviewed and an updated model was created which included 
some minor changes/improvements compared to the previous model.  

A coal quality load file was created and loaded into Minescape using the “Import quality, dh load – user 
defined” form. This module matched the sample intervals with seam intervals. The import table was 
checked for mismatches between sample and seams by checking the “waste” column for values between 0 
and 1. Any mismatches were checked and adjusted if needed. 

The import table with all the samples were then composited by using the “Composite, Drillhole” form. Key 
qualities were contoured and checked for inconsistencies and the raw coal quality model was updated. 

8.5 Model Results 

8.5.1 Structure 

The IPC resource area is faulted and reasonably structurally complex. It is located to the west of the 
regional Burton Range thrust fault whose throw is in the order of 200m. 

The resource area shows predominantly north-south trending reverse faulting and east-west trending 
normal faulting. High density, complex faulting can be found in the IPC area. The frequency of faults 
appears to reduce down-dip in the underground area. Fault displacement is generally from a few metres up 
to 20m or 30m. 

The 2017 3D seismic survey interpretation shows a scissor thrust fault in the south-east of the underground 
area with a displacement of up to 100m. The fault caused a block of repeat Leichhardt seam (Figure 5.2). 
The definition of this scissor fault was further improved with the 2018 /19 drilling campaign. The Upthrown 
area was proven to be smaller than what was initially thought, and the intersection of the two major faults 
causes the uplifted area to pinch out towards the south of the lease. 

The general dip of the deposit is to the east at between 4 to 14 degrees (Figure 8.1 and Figure 8.2). 
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Figure 8.1 – Leichhardt Seam Structure Floor 
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Figure 8.2 – Leichhardt Upper Seam Structure Floor 
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8.5.2 Stratigraphy 

8.5.2.1 Leichhardt Seam 

The depth of the cover for the main Leichhardt Seam within the un-mined areas is shown Figure 8.3. The 
depth of cover above the seam ranges between 64m in the west to 300m in the east.  Some sections of 
deeper overburden occur in the western area of the remaining resource and are associated with the toe 
(western side) of the main thrust.  As shown in the plans, depth of coal is highly variable around the 
interpreted faults. 

Seam thickness is reasonably consistent across the resource area averaging approximately 3.5m and 
ranging from approximately 3.0m in the central area and to 4.1m in the south. Thickness for the main 
Leichhardt seam is in part controlled by the faulting but is also inclusive of a small stone band that 
gradually thickens in the north to split the seam into it upper and lower plies.  

The LHD thickness is shown in Figure 8.4. In areas of seam repeats, the upper repeat thickness is shown. In 
general, lower fault repeats shows similar thickness as the upper repeats. 

8.5.2.2 Leichhardt Upper Seam 

Depth of cover for the Leichhardt Upper Seam is gently increasing from less than 20m in the west to 300m 
in the east, north of the split line (Figure 8.3).  The Leichhardt Upper seam is intersected by the interpreted 
base of weathering in the area immediately to the east of the main central thrust fault. 

Seam thickness for the Upper ply is reasonably consistent across the resource area, typically 2.3m thick, 
ranging from just under 2m thick in the west and increasing to 2.6 m in the east (Figure 8.5). 

8.5.2.3 Leichhardt Lower Seam 

Depth of cover for the Leichhardt Lower Seam is gently increasing from approximately 25m in the west to 
310m in the east, north of the split line.  The Leichhardt Lower seam is not interpreted to be intersected by 
the interpreted base of weathering in the area immediately to the east of the main central thrust fault but 
is in the vicinity. 

Seam thickness for the Lower ply is also reasonably consistent across the resource area, typically 0.7m 
thick.  Ranging from less than 0.4m thick in the north proximal to the main thrust fault and increasing to 1.1 
m in the east (Figure 8.6). 

Interburden thickness between the Leichhardt Upper and Lower plies is at its greatest approximately 13.5m 
(hole BC407) in proximity to the main thrust fault Figure 8.7).  To the west of the fault the interburden 
between plies is within the range of 8 to 10m, to the south and east it thins and coalesces to form the main 
Leichhardt Seam. 
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Figure 8.3 – Leichhardt Seam Depth of Cover 
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Figure 8.4 – Leichhardt Seam Thickness 
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Figure 8.5 – Leichhardt Upper Seam Thickness 
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Figure 8.6 – Leichhardt Lower Seam Thickness 
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Figure 8.7 – Leichhardt Upper and Lower Interburden Thickness 
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8.5.3 Raw Coal Quality 

The coal quality model for IPC is based solely on core samples; no chip samples have been included in the 
creation of the coal quality grids.  The Leichhardt seam coal at Isaac Plains can be classified as a medium 
volatile, bituminous coal.  The seam is considered low in raw ash, exhibiting good washability 
characteristics. 

As with seam thickness for the Leichhardt Seam, raw ash values remain reasonably consistent throughout 
the ML area.  For the entire resource the Leichhardt Seam averages 16.0% raw ash (adb), ranging from 
approximately 15.2% in the central western section of the pit to 17.4% in the far North East (Figure 8.8). 

The Leichhardt Upper (LHU) seam raw ash values averages 15.6% (adb), increasing to the North; from 
14.7% raw ash (adb) near the split line to 16.6% raw ash (adb) at the northern limit of the ML 70342 
boundary (Figure 8.9).  

The Leichhardt Lower seam (LHL) has typically higher average raw ash values (24.4% (adb) within the 
resource area) than the overlying Leichhardt Upper Seam and the main Leichhardt seam.  Values of 24.0% 
raw ash (adb) occur at the split line in the South -west increasing to the North of the Resource area (Figure 
8.10). 

The average raw coal qualities for resources of the main LHD seam are shown in Table 8.4 below. 

Table 8.4 – Leichhardt Full Seam (LHD) Resources - Weighted Average Qualities 

Quality Measured Indicated Inferred Total 

RD % (adb) 1.43 1.43 1.44 1.43 

IM% (adb) 2.4 2.8 2.7 2.6 

Ash% (adb) 15.9 16.0 16.6 16.0 

Total Sulphur % (adb) 0.40 0.40 0.38 0.40 

VM % (adb) 24.5 23.9 23.8 24.2 
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Figure 8.8 – Leichhardt Seam Raw Ash % (adb) 
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Figure 8.9 – Leichhardt Upper Seam Raw Ash % (adb) 
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Figure 8.10 – Leichhardt Lower Seam Raw Ash % (adb) 
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9 RESOURCE CLASSIFICATION 

9.1 JORC Requirements 

The JORC Code outlines minimum standards and guidelines for the reporting of a Mineral Resource. The 
JORC Code defines three resource classification levels dependent on the confidence in the mineral being 
estimated. 

In this 2018 resource estimate, for a drill hole to be classified as a Point of Observation (“PoO”) for a 
particular seam, it must be a cored hole and have:  

 A geophysical log including density and gamma-ray data, 
 Greater than 95% recovery across a seam or accepted by CP as being representative of the seam 

through analysis of the coal quality results, core photography and geophysical signature, and 
 Have raw coal quality data. 
 Values for raw ash % (adb) at less than 50%. 

There are currently 96 holes in the model that meet the requirements as PoOs for this estimate. 36 of 
these PoOs in unmined areas. 

This includes the 4 fully cored gas holes of the 2017 underground drilling program2. These holes did not 
have the full seam analysed. Selected horizons (4-6) - spread across the seams - were tested for raw coal 
qualities. The results confirm continuation the LHD coal qualities. In connection with the geological log, 
core photography and density measurements of the geophysical log (and its good correlation to raw ash), 
the holes have been deemed valid Points of Observation.   

9.2 Classification Definition 

Of the 96 PoOs, 79 had valid intersects of main Leichhardt Seam, 17 for the Leichhardt Upper ply and 10 
PoOs had valid intersects for the Leichhardt Lower seam in the area north of the split line.  

Three resource categories have been identified in the IPC, depending on the level of confidence in the seam 
structure and continuity plus the level of variability in the coal quality data, in accordance with the JORC 
Code 2012 Edition. 

The following definitions from the JORC Code related to the classification of Mineral Resources are 
provided for information: 

 A ‘Measured Mineral Resource’ is that part of a Mineral Resource for which quantity, grade (or quality), 
densities, shape and physical characteristics are estimated with confidence sufficient to allow the 
application of Modifying Factors in sufficient detail to support mine planning and evaluation of the 
economic viability of the deposit. 

 

2 The gas holes PoOs have no effect on Measured resources and only one of them adds to the Indicated resources (approximately 2 Mt in the north-
western corner of the deposit). 
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 An ‘Indicated Mineral Resource’ is that part of a Mineral Resource for which quantity, grade (or 
quality), densities, shape and physical characteristics are estimated with sufficient confidence to allow 
the application of Modifying Factors in sufficient detail to support mine planning and evaluation of the 
economic viability of the deposit. 

 An ‘Inferred Mineral Resource’ is that part of a Mineral Resource for which quantity and grade (or 
quality) are estimated on the basis of limited geological evidence and sampling.  Geological evidence is 
sufficient to imply but not verify geological and grade (or quality) continuity.  It is based on exploration, 
sampling and testing information gathered through appropriate techniques from locations such as 
outcrops, trenches, pits, workings and drill holes. 

Geological evidence is derived from adequately detailed and reliable exploration, sampling and testing 
gathered through appropriate techniques from locations such as outcrops, trenches, pits, workings and drill 
holes, and is sufficient to confirm geological and grade (or quality) continuity between points of 
observation where data and samples are gathered. 

The term ‘Mineral’ is equivalent to Coal when considering Coal Resources. 

9.3 Resource Category Classification 

9.3.1 Points of Observations (PoO) Distance 

The requirements of drill hole spacing are not prescribed for the 2014 Coal Guidelines so long as consistent 
seam stratigraphy and coal quality can be established.  This is generally the case for the Isaac Plains 
resource as is summarised in earlier chapters of this report and supported by drilled chip holes with down-
hole geophysics at regular grid intervals.  

For this resource estimate, as for the estimates previously, the maximum radius of influence around Points 
of Observation for measured resource was set as ~250m, for indicated resources at ~500m and for inferred 
resources at ~2,000m. 

9.3.2 PoO Orientation 

A minimum of 3 PoOs were required to generate resource estimates for a single resource category.  Where 
these PoOs formed a linear relationship relative to each other, the continuity of the deposit could not be 
established.  Therefore, as a minimum 3 PoOs needed to form a ‘triangle shape’ spatially, allowing the 
continuity between these points to be established.  

9.3.3 Maximum Raw Ash Percentage 

A maximum raw ash percentage of 50% (adb) has been applied to the resource estimate. 
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9.4 Coal Quality 

9.4.1  Preston and Sanders Relative Density Adjustment 

The modelled insitu relative density was calculated using the Preston Sanders method. 

 

 

Where: 

RD (in situ) = Relative density (in situ moisture basis) 

RDad = Relative density (air-dried basis) 

Mad = Air dried moisture 

ISM = in situ moisture (4.5%) 

The insitu density derived from the resultant ash values and true RD was applied to the estimated coal 
volume to generate the coal tonnes.  

9.5 Areal Constraints 

The resource polygons are limited by the following parameters: 

 The up-dip limit is the fresh coal line or the current (as at May 2020) mined face position. 
 The down dip limit is set by the Burton Range thrust fault. 
 The northern limit is set by the Goonyella to DBCT railway line or boundary of ML70342. 
 The southern limit is set where the southern pit boundary meets the Isaac Thrust. (Figure 10.1). 

Further constraints were applied to the LHL seam which was only estimated in an area of proposed open-cut 
extraction (<150 depth of cover). The thickness of the seam would not be viable based on current 
underground extraction methods. 

The Leichhardt Seam in its entirety was reported within the constraints listed above but the northern limit 
for full seam reporting was restricted to the split line.  The split line is located at the point where the stone 
parting between the Leichhardt Upper and Leichhardt Lower plies is greater than 0.3m.  North of this line 
the resource is restricted to the Leichhardt Upper Seam and Leichhardt Lower seam, where they meet their 
restrictions.  The Leichhardt Upper Seam is reported for the entire resource area north of the split line as 
seam thickness is considered viable for proposed open-cut and underground extraction by current methods 
(Figure 10.1). 

Additional drilling would be recommended to improve the structural interpretation and confidence towards 
the north eastern extremities of the ML boundary. 
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The following areas have been excluded from resource estimation: 

 A small area between the S2 and S3 pits where the LHD seam is intruded. 
 2 areas down-dip of the S2 pit where the LHD seam has been Highwall mined (HWM) 

9.6 Resource Estimate Methodology 

Resources were estimated using the Minescape Reserves Polygons samples module. 

Average raw coal quality parameters were estimated per resource area and reported on an air-dried basis: 

 Raw RD, 
 In Situ RD, 
 Raw ash, 
 Inherent moisture, 
 Volatile matter, 
 Chlorine, 
 Total sulphur, and 
 Specific Energy 
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10 RESOURCE ESTIMATE 

10.1 Resource Areas 

Resources are reported over several different tenements: 

 ML 70342, 
 The portion of ML 700019 located between the boundary of ML 70342, and the Goonyella railway. 
 The portion of ML 700018 and ML 700019 where the Leichhardt seam is on the western (downthrown) 

side of the Burton Range thrust. 

In the main area south of the split line the Leichhardt Seam is reported as full seam. In the main area north 
of the split line, the Leichhardt Upper and Leichhardt Lower seams are reported only where they meet their 
individual criteria. 

The resources have been sub-divided according to their depth of cover, i.e. to 100m, between 100 and 150m 
and beyond 150m. Depending on expected coal prices and foreign exchange rates, these ranges are 
considered to represent possible borders between open-cut and underground areas.  

At this stage, as in previous resource estimates, the area under the Smoky Creek has not been excluded or 
discounted. The CP has regarded this coal as having reasonable prospects for eventual economic extraction 
due to its shallow nature and seam thickness results.  

Due to the uncertainty of mining conditions near the major Burton Fault, the resources within 100m of the 
fault have been classified as Inferred Resources. 

The 2017 3D seismic survey interpreted a fault repeat in the south-west of the underground area.  Due to 
poor seismic data quality in this area, the seismic interpretation could not interpret the southern extent of 
this repeat.  Drilling from 2018/19 has provided enough information to confidently interpret the extent of 
this uplifted area. The upper repeat contains approximately 0.9 Mt of resources, mostly in the less than 
100m (35%) and 100-150m (50%) depth ranges. This area is isolated from the current open-cut mining 
areas. These resources have been classified as Inferred.  

Figure 10.1 outlines the resource classification areas for the Leichhardt Seam, including the Inferred 
resources area along the Burton Fault, but not including the Inferred resources of abovementioned upper 
repeat. 

Figure 10.2 outlines the resource classification areas for the Leichhardt Lower, to a depth of cover of 150m.  

 



– B-280 –

 

 
 

  Stanmore Coal Ltd. • Isaac Plains – Coal Resource Estimate • 71 
 
 
 

Figure 10.1 – Leichhardt and Leichhardt Upper Seam Resource Classification 
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Figure 10.2 – Leichhardt Lower Seam Resource Classification 
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10.2 Tonnage Estimate 

The total coal resource estimate is 46 Mt, of which 25.6 Mt is classified as Measured resource, 16.4 Mt is 
classified as Indicated resource and 4 Mt is classified as Inferred resource.  A summary of the coal resource 
estimate for the complete project area can be found in Table 10.1, and by seam/ply in Table 10.2, below. 

Table 10.1 – Total Resource Estimate June 2020 

Seam 
Measured 

Tonnes x 106 
Indicated 

Tonnes x 106 

Measured and 
Indicated 

Tonnes x 106 

Inferred Tonnes 
x 106 

Total Tonnes x 
106 

ML 70342 Total 21.5 1.9 23.3 0.5 23.8 

ML 700018 & 
ML 700019 Total 

3.7 14.1 17.8 4.7 22.5 

Total Resource 25.2 16.0 41.2 5 46 

Note – Rounding to the nearest significant figure is applied to Total Resource Tonnes in the Inferred Category. This is deemed conservative and 
reflective of the Inferred Resource category confidence level and accounts for the minor differences in the overall reported resource 

Table 10.2 – Total Resource Tonnes by Seam 

Seam 
Measured 

Tonnes x 106 
Indicated 

Tonnes x 106 

Measured and 
Indicated 

Tonnes x 106 

Inferred Tonnes 
x 106 

Total Tonnes x 
106 

LHD 23.8 14.7 38.6 4.2 42.8 

LHU 1.2 1.1 2.3 0.2 2.6 

Total LHD/LHU 25.1 15.9 40.9 4.5 45.4 

LHL 0.1 0.1 0.3 0.7 1.0 
Total Resource 25.2 16.0 41.2 5 46 

Note – Rounding to the nearest significant figure is applied to Total Resource Tonnes in the Inferred Category. This is deemed conservative and 
reflective of the Inferred Resource category confidence level and accounts for the minor differences in the overall reported resource 

10.2.1 Comparison to 2018 Resource Estimate 

The total resource decreased by 6.0 Mt or 12% since the previous resource estimate. The main changes are 
as follows: 

- Depletion by mining since May 2018 (>1.8 Mt). 
- Re-interpretation of the Burton Thrust fault from 2018 drilling combined with the 3D seismic 

survey has resulted in the fault moving to the west in the central part of the deposit and conversely 
to the east in the northern part. Additionally, the uplifted area between the two main faults that 
intersect has become smaller after re-interpretation. This change accounts for most of the 
difference in the total resource. 
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A part of the northern resource has been converted from Indicated to Measured after re-evaluation of 
PoOs and confidence levels, which has caused an increase of the Measured resource of 3.8 Mt (17%) 

The tonnage differences can be seen in Table 10.3 and Figure 10.3. 

Table 10.3 – Tonnage Comparison per Resource Category 

  June 2020 
Resource (Mt) 

April 2018 
Resource (Mt) Difference (Mt) Difference (%) 

Measured 25.2 22.2 3.0 13% 

Indicated 16.0 21.3 -5.3 -25% 

Measured + Indicated 41.2 43.5 -2.3 -5% 

Inferred 5 9 -4 -43% 
Total 46 52.5 -6 -12% 
Note – Rounding to the nearest significant figure is applied to Total Resource Tonnes in the Inferred Category. This is deemed conservative 
and reflective of the Inferred Resource category confidence level and accounts for the minor differences in the overall reported resource 

 

Figure 10.3 – Resource Comparison 2018 - 2020 
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10.3 Coal Quality 

Table 10.4 details the average raw qualities broken down by resource classification and seam.  The 46 Mt of 
resource has an average raw ash (adb) of 16.0%, at an insitu RD of 1.42. The LHL seam exhibits on average 
higher raw ash values, but the overall averages are influenced by results from the main Leichhardt seam, as 
expected. 
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10.4 Recommendations 

The open-cut area is well explored by drilling for resource estimation.  

Due to the 3D seismic survey, the structure for the underground area is generally well defined.  Recent 
drilling in this area has improved the interpretation of faulting within this area. Further production drilling 
will be necessary to firm up the definition of smaller faults if underground mining is approved. 
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The information in this report relating to exploration results and coal resources is based on information 
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Mr Turner is a qualified geologist and has sufficient experience which is relevant to the style of 
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Exploration Results, Mineral Resources and Ore Reserves.” 
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APPENDIX B. DRILLING DATA 

Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

001R 615998.813 7572000.5 238.5 155 Chip 96  2004-2006  22 

002R 615999.313 7571499.5 234.2 149 Chip 96  2004-2006  23 

003R 615436.688 7571499.5 236.4 113 Chip 96  2004-2006  21 

004R 614930.75 7571494 237.52 87 Chip 96  2004-2006  19 

005R 615999.313 7570998.5 230.4 95 Chip 96  2004-2006  26 

006R 616000.375 7570501 226.6 89 Chip 96  2004-2006  17 

007R 615999.688 7570001 224.3 95 Chip 96  2004-2006  18 

008R 615999.813 7569499 222.7 72 Chip 96  2004-2006  13 

009R 616498.5 7569499 227.2 143 Chip 96  2004-2006  18.5 

010R 616498 7568999 228.2 124 Chip 96  2004-2006  21 

011R 616500.813 7568498.5 228.2 100 Chip 96  2004-2006  14.5 

012R 617003.625 7567504 224.78 89 Chip 96  2004-2006  21 

013R 616748.875 7568505.5 231.8 101 Chip 96  2004-2006  25 

014R 616994.625 7568505 234.8 149 Chip 96  2004-2006  24 

015R 617259.625 7568504.5 236.8 125 Chip 96  2004-2006  35 

016R 617493.5 7568504 236.8 146 Chip 96  2004-2006  26 

017R 616991.688 7567997 231.69 99 Chip 96  2004-2006  21 

018R 617497.188 7568000.5 231.71 83 Chip 96  2004-2006  27.5 

019R 617238.563 7567993.5 231.1 65 Chip 96  2004-2006  25 

020R 617492.875 7567499 227.86 53 Chip 96  2004-2006  23.5 

021R 617743.313 7567505 229.78 71 Chip 96  2004-2006  25 

022R 617502 7566898.5 224.54 83 Chip 96  2004-2006  22.5 

023R 618002.063 7567002 226.77 29 Chip 96  2004-2006  17.8 

024R 618502.5 7567000 229.83 77 Chip 96  2004-2006  24 

025R 618405.063 7567499 232.93 60 Chip 96  2004-2006  24 

026R 617152.813 7568997 234.02 169 Chip 96  2004-2006  26 

027R 615762 7572002 238.8 78 Chip 96  2004-2006  24.5 

028R 615497.125 7572001 240.6 48 Chip 96  2004-2006  19 

029R 615245.875 7571998 241.8 78 Chip 96  2004-2006  17.15 

030R 615249.5 7571513.5 237.2 48 Chip 96  2004-2006  14.5 
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Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

031R 615744.5 7571501 234.7 72 Chip 96  2004-2006  20 

032R 615755.813 7570997 229.6 54 Chip 96  2004-2006  17 

033R 615489.375 7570999 231.5 78 Chip 96  2004-2006  15 

034R 615747.313 7570505 224.4 45 Chip 96  2004-2006  13.5 

035R 615506.188 7570507.5 228.1 72 Chip 96  2004-2006  11.84 

036R 615750.938 7569998 223.35 78 Chip 96  2004-2006  17.8 

037R 616498.125 7571001.5 231.8 96 Chip 96  2004-2006  21 

038R 616496 7570503.5 225.9 78 Chip 96  2004-2006  13 

039R 616255.313 7570497.5 228 66 Chip 96  2004-2006  17 

040R 616512.5 7569956 222 54 Chip 96  2004-2006  12.8 

041R 616254.875 7569512.5 225.3 60 Chip 96  2004-2006  19 

042R 616249.688 7569003.5 227.6 42 Chip 96  2004-2006  19 

043R 616995 7568246 235.76 90 Chip 96  2004-2006  25 

044R 616749.813 7568004.5 229 114 Chip 96  2004-2006  19 

045R 617798.75 7567500 230.32 72 Chip 96  2004-2006  24 

046R 616248.313 7571998.5 238 102 Chip 96  2004-2006  25 

047R 616998.563 7571996 234.39 156 Chip 96  2004-2006  20 

048C 615997.5 7569999.5 224.2 42 Core  100 2004-2006 No 14 

049C 615254.75 7571510.5 237.26 42 Core  100 2004-2006 No 15 

050R 617015.188 7571501 232.04 126 Chip 96  2004-2006  21 

051R 616968 7570008 230.1 132 Chip 96  2004-2006  19 

052R 617014.938 7570480 225.97 126 Chip 96  2004-2006  17 

053R 616482.625 7568018.5 225.6 72 Chip 96  2004-2006  24 

054C 616990.688 7567997 231.7 40 Core  100 2004-2006 No 22.03 

055C 617492.563 7567496.5 227.86 48 Core  100 2004-2006 No 22 

056C 616501.688 7568993 228.77 48.03 Core  100 2004-2006 No 22 

056CR 616499.438 7568990.5 228.71 60 Core  100 2004-2006 No  

057C 615755.625 7570993.5 229.61 54 Core  100 2004-2006 No 17 

058C 615498.313 7572001 240.59 54 Core  100 2004-2006 No 19 

059R 614878.875 7571560 237.8 199 Chip 96  2004-2006  15 

060C 614884.688 7571562.5 238 77 Core  100 2004-2006 No 15 

061C 615495.625 7571773.5 238.76 72.17 Core  63 2004-2006 yes 25.27 
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Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

062C 615705 7571269 232.57 69.17 Core  63 2004-2006 yes 21.54 

063C 615659 7570742.5 228.27 42.17 Core  63 2004-2006 yes 14.74 

064R 617014.75 7571043.5 227.26 129 Chip 96  2004-2006  17 

065R 617032 7570236.5 229.26 66 Chip 96  2004-2006  18 

066R 617032.25 7570236.5 229.29 114 Chip 96  2004-2006  19.5 

067R 616777.25 7569966 227.8 102 Chip 96  2004-2006  24 

068R 615850.625 7570249 223.91 90 Chip 96  2004-2006  17 

069R 615991.25 7570242 225.03 54 Chip 96  2004-2006  18 

070R 616769.563 7569283.5 230.3 102 Chip 96  2004-2006  21 

071R 616280.063 7569283 227.93 96 Chip 96  2004-2006  20 

072R 616520.875 7572213 237.91 120 Chip 96  2004-2006  23 

073R 616316.688 7572204 239.12 90 Chip 96  2004-2006  24.5 

074R 616005 7572220.5 240.81 48 Chip 96  2004-2006  21 

075R 615734 7572235.5 241.23 117 Chip 96  2004-2006  20 

076R 615495.813 7572246 242.41 102 Chip 96  2004-2006  11 

077R 616320.875 7571736.5 235.71 66 Chip 96  2004-2006  20 

078R 616008.5 7571757 236.46 120 Chip 96  2004-2006  25 

079R 615750.563 7571766 237.08 96 Chip 96  2004-2006  23 

080R 615237.625 7571793.5 240.16 90 Chip 96  2004-2006  25 

081R 615080.938 7571789.5 240.01 78 Chip 96  2004-2006  18 

082R 616277.625 7571249.5 232.56 75 Chip 96  2004-2006  20 

083R 616008.688 7571252.5 232.19 84 Chip 96  2004-2006  16 

084R 615758.75 7570741 227.29 54 Chip 96  2004-2006  17.5 

085R 615499.563 7570747 229.42 84 Chip 96  2004-2006  15 

086R 615981 7570759.5 229.1 72 Chip 96  2004-2006  14 

087R 615331.938 7572250 243.63 90 Chip 96  2004-2006  15.85 

088R 615501.563 7570250.5 223.48 66 Chip 96  2004-2006  5 

089R 616282.625 7570225.5 225.11 54 Chip 96  2004-2006  16 

090R 616542.25 7570222 224.03 72 Chip 96  2004-2006  19 

091R 616545.188 7571256.5 232.95 90 Chip 96  2004-2006  20.5 

092R 615514.563 7571268 233.61 108 Chip 96  2004-2006  17.5 

093R 615250.625 7571263 234.59 78 Chip 96  2004-2006  11.94 
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Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

094R 616750.938 7572286.5 237.43 132 Chip 96  2004-2006  23 

095R 617002.313 7572271 235.05 163 Chip 96  2004-2006  30 

096R 616774.375 7572067 235.49 133 Chip 96  2004-2006  22 

097R 616748.25 7571503 233.29 108 Chip 96  2004-2006  31 

098R 616239.875 7571564 234.44 84 Chip 96  2004-2006  21 

099C 616242.75 7571567 234.46 78 Core  100 2004-2006 yes 21 

1001R 615952.125 7572108 239.59 90 Chip 96  2013  24 

1002R 616007.438 7572126 239.47 96 Chip 96  2013  24 

1003R 616053.25 7572139 239.77 84 Chip 96  2013  18 

1004R 616033.188 7572132.5 239.66 96 Chip 96  2013  20 

1005R 616078.75 7572147.5 239.71 90 Chip 96  2013  20 

1006R 615956.75 7572307 241.74 78 Chip 96  2013  24 

1007R 616052.125 7572314 241.18 132 Chip 96  2013  13 

1008R 616004.188 7572312 241.5 84 Chip 96  2013  10 

1009R 615979.563 7572310.5 241.69 72 Chip 96  2013  10 

100R 616187.625 7569249.5 227.63 71 Chip 96  2004-2006  19.5 

1010R 615992.125 7572311 241.53 66 Chip 96  2013  10 

1011R 616021.5 7572313 241.39 54 Chip 96  2013  10 

1012R 616036.875 7572316 241.33 48 Chip 96  2013  10 

1013R 615940.438 7572505.5 243.68 54 Chip 96  2013  21 

1014R 615866.563 7572505 244.01 54 Chip 96  2013  21 

1015R 615987.75 7572501.5 243.43 54 Chip 96  2013  24 

1016R 616054.938 7572503.5 243.1 48 Chip 96  2013  18.16 

1017R 616011.188 7572503 243.26 48 Chip 96  2013  18.1 

1018R 616160.375 7571748.5 235.68 120 Chip 96  2013  18 

1019R 616198.063 7571744 235.78 96 Chip 96  2013  23 

101R 616500.188 7569252 228.87 83 Chip 96  2004-2006  24 

1020R 616234.375 7571739.5 235.66 96 Chip 96  2013  21 

1021R 616278.813 7571742.5 235.6 84 Chip 96  2013  20 

1022R 616217.125 7572209.5 239.51 96 Chip 96  2013  23.5 

1023R 616290.938 7571994.5 237.59 102 Chip 96  2013  26 

1024R 616332.625 7571994.5 237.37 102 Chip 96  2013  21 
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Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

1025R 616370.438 7571993.5 237.18 102 Chip 96  2013  27 

1026R 616409.375 7571996 237.05 102 Chip 96  2013  26 

1027R 616462.375 7571990.5 236.92 102 Chip 96  2013  27 

1028R 615791.063 7572755 246.46 72 Chip 96  2013  24 

1029R 615854.75 7572747.5 246.09 78 Chip 96  2013  27 

102R 616085.438 7569248 226.78 83 Chip 96  2004-2006  23 

1030R 615915 7572740.5 245.88 84 Chip 96  2013  29 

1031R 616034.75 7572731 245.2 72 Chip 96  2013  26 

1032R 616095.75 7572724 245.08 72 Chip 96  2013  25 

1033R 615942.063 7572734.5 245.86 96 Chip 96  2013  22.38 

1034R 615888.625 7572747.5 246.16 102 Chip 96  2013  26 

1035R 616598.375 7571126 231.68 102 Chip 96  2013  23 

1036R 616636.563 7570910 229.97 102 Chip 96  2013  23 

103R 616199.688 7569029.5 227.5 42 Chip 96  2004-2006  17 

104R 616098.313 7569018.5 226.91 42 Chip 96  2004-2006  14.5 

105R 616000.063 7568997.5 225.87 66 Chip 96  2004-2006  17.25 

106R 615922.125 7569255.5 224.73 36 Chip 96  2004-2006  13.5 

107R 615964.188 7569261.5 225.2 60 Chip 96  2004-2006  20 

108R 616515.25 7571771 235.27 87 Chip 96  2004-2006  21 

109R 616724.438 7571768 234.55 108 Chip 96  2004-2006  22 

110R 616968.438 7571761 231.8 132 Chip 96  2004-2006  20 

111R 616474.125 7571498 233.67 95 Chip 96  2004-2006  24 

112R 617495.75 7572025 228.9 213 Chip 96  2004-2006  21 

113R 617476.688 7571525 227.57 110 Chip 96  2004-2006  27.5 

114R 617469.75 7571532 227.85 93 Chip 96  2004-2006  27.5 

115R 616479.25 7569751.5 224.09 51 Chip 96  2004-2006  20.3 

116R 616765.188 7569735 228.41 120 Chip 96  2004-2006  16.5 

117R 617001.625 7569728.5 231.59 126 Chip 96  2004-2006  19 

118R 617262.75 7569738.5 234.92 132 Chip 96  2004-2006  31 

119R 617241.563 7569521 234.58 144 Chip 96  2004-2006  25 

120C 615746.563 7571498 234.84 72 Core  100 2004-2006 yes 20 

121R 616212.938 7571019 231.76 90 Chip 96  2004-2006  24 
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Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

122C 616217.625 7571019.5 231.66 90 Core  100 2004-2006 yes 24 

123R 616768.5 7571048 228.64 108 Chip 96  2004-2006  18 

124C 616765.25 7571048.5 228.59 102 Core  100 2004-2006 yes 19 

125C 616505.5 7571995.5 237.01 108 Core  100 2004-2006 yes 21 

126C 615999.188 7571996.5 238.75 126 Core  100 2004-2006 yes 28 

127C 615753.125 7570510 225.54 42 Core  100 2004-2006 yes 13.5 

128C 616256.563 7570493.5 228.07 66 Core  100 2004-2006 yes 17 

129C 616514.938 7569955.5 222.27 54 Core  100 2004-2006 yes 12.8 

130R 616716.125 7569565.5 228.74 114 Chip 96  2004-2006  21 

131R 616969.313 7569505 231.49 120 Chip 96  2004-2006  21 

132R 617523.25 7569559.5 238.65 174 Chip 96  2004-2006  15 

133R 617299.75 7570007 234.49 141 Chip 96  2004-2006  24 

134R 617496.688 7570001.5 237.99 168 Chip 96  2004-2006  23 

135R 616202.688 7570028 222.78 48 Chip 96  2004-2006  17 

136R 616512.188 7570746 229.24 90 Chip 96  2004-2006  23 

137R 616998.813 7571266 228.6 126 Chip 96  2004-2006  16 

138R 616741.188 7571245 231.78 96 Chip 96  2004-2006  24 

139R 616244.375 7570760 230.1 78 Chip 96  2004-2006  24 

140R 616714.25 7570503 223.55 90 Chip 96  2004-2006  19 

141C 616717.75 7570504 223.57 90 Core  100 2004-2006 yes 19 

142C 616256.5 7569515.5 225.51 60 Core  100 2004-2006 yes 20 

143R 616764.375 7570250 223.33 108 Chip 96  2004-2006  16 

144R 616757.188 7570735 225.68 102 Chip 96  2004-2006  15 

145R 616992 7570753 226.45 123 Chip 96  2004-2006  22.5 

146R 616010.438 7569742 222.18 90 Chip 96  2004-2006  10 

147R 616302 7569799.5 223.4 96 Chip 96  2004-2006  13 

148R 616962.625 7569252.5 231.46 120 Chip 96  2004-2006  24 

149R 617238.625 7569219 234.86 168 Chip 96  2004-2006  19 

150R 617294.688 7569014 235.2 132 Chip 96  2004-2006  21 

151R 616547.75 7568793 229.07 90 Chip 96  2004-2006  21 

152R 616742.875 7569006 230.13 84 Chip 96  2004-2006  18 

153R 617045.438 7568807 233.89 96 Chip 96  2004-2006  22 
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Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

154R 617272.438 7568725 236.27 114 Chip 96  2004-2006  17 

155R 617525.875 7568805.5 237.32 156 Chip 96  2004-2006  36 

156R 618038.625 7568265 239.81 73 Chip 96  2004-2006   

157R 618249.25 7568000.5 238.64 132 Chip 96  2004-2006  49 

158R 617746.875 7568006.5 234.74 109 Chip 96  2004-2006  29.5 

159R 618030.25 7568005 237.42 123 Chip 96  2004-2006  21 

160R 617725.625 7568260.5 236.17 99 Chip 96  2004-2006  27 

161R 617498.313 7568252.5 235.1 111 Chip 96  2004-2006  29 

162C 616144.25 7569747.5 223.25 32.45 Core  63 2004-2006 yes 12.84 

163C 616807.438 7568818 231.52 62.57 Core  63 2004-2006 yes  

164C 616404.875 7568778 227.88 29.99 Core  63 2004-2006 yes 17.3 

165R 617017.688 7567746 227.83 102 Chip 96  2004-2006  17.22 

166R 617500.313 7567751 229.97 66 Chip 96  2004-2006  27 

167C 617174.25 7567751 228.13 38.48 Core  63 2004-2006 yes 15.34 

168R 616742 7568243 231.67 120 Chip 96  2004-2006  22 

169R 617252.75 7568249.5 235.4 108 Chip 96  2004-2006  24 

170R 617749.813 7567750.5 232.41 90 Chip 96  2004-2006  32 

171R 617994.75 7567746.5 234.83 96 Chip 96  2004-2006  25 

172R 618252.313 7567748.5 235.46 111 Chip 96  2004-2006  32.24 

173R 617253.688 7567493.5 225.06 108 Chip 96  2004-2006  13 

174R 617982.75 7567508 232.01 78 Chip 96  2004-2006  24 

175R 618259.625 7567552.5 233.13 93 Chip 96  2004-2006  24 

176R 617250.75 7567250 223.6 60 Chip 96  2004-2006  21 

177R 617494.813 7567231.5 225.18 114 Chip 96  2004-2006  17 

178R 617746.938 7567249.5 226.92 120 Chip 96  2004-2006  24 

179R 618029.688 7567318 229.9 54 Chip 96  2004-2006  29 

180R 618250 7567250 229.95 28 Chip 96  2004-2006  24 

181C 617163.625 7568997.5 234.15 113 Core  100 2004-2006 yes 23 

182C 616190.25 7569040 227.46 42 Core  100 2004-2006 yes 18 

183R 616570 7568470 229.14 23 Chip 96  2004-2006  13 

184C 616595.875 7568496.5 229.65 36 Core  100 2004-2006 yes 16 

185C 617002.563 7568504.5 235.14 84 Core  100 2004-2006 yes 28 
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Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 
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POO 
Depth 
to BW 

186R 616616.5 7568013 227.48 102 Chip 96  2004-2006  16 

187C 616692.875 7568002 228.54 36 Core  100 2004-2006 yes 17 

188C 617494.125 7568006 231.88 78 Core  100 2004-2006 yes 25 

189C 617323.125 7567485 225.59 36 Core  100 2004-2006 yes 14 

190C 617996.25 7567504.5 232.06 72 Core  100 2004-2006 yes 25 

191C 617737.063 7567251 227.2 42 Core  100 2004-2006 yes 24 

192C 617482.813 7568505 237.18 144 Core  100 2004-2006 yes 27 

193R 616994.625 7569007.5 232.28 102 Chip 96  2004-2006  29 

194C 616724.875 7569576.5 228.8 112 Core  100 2004-2006 yes 22 

195R 620100 7563200 100 129 Chip 96  2004-2006  23 

196C 616747.938 7571506.5 233.27 102 Core  100 2004-2006 yes 31 

197R 614854.313 7571805 240.55 60 Chip 96  2004-2006  16 

198R 615127.875 7572263 244.41 84 Chip 96  2004-2006  19 

199R 614757.938 7572276.5 246.44 60 Chip 96  2004-2006  18 

200L 615283.75 7571260.5 234.6 27 Chip 96  2004-2006  14 

201L 615309.438 7571260.5 234.67 29 Chip 96  2004-2006  15 

202L 615329.438 7571020.5 232.06 26 Chip 96  2004-2006  15 

203L 615375.313 7571019 232.03 29 Chip 96  2004-2006  17 

204L 615469.438 7570752 229.54 29 Chip 96  2004-2006  15 

205L 615499.938 7570752.5 229.49 29 Chip 96  2004-2006  13.5 

206L 615563.875 7570497 228.03 26 Chip 96  2004-2006  13.8 

207L 615605.188 7570508.5 227.89 29 Chip 96  2004-2006  16 

208L 615698.875 7570251 223.66 29 Chip 96  2004-2006  15 

209L 615196.375 7571262.5 234.21 17 Chip 96  2004-2006  15 

210L 615228.5 7571263.5 234.12 20 Chip 96  2004-2006  14 

211L 615292.813 7571023.5 231.85 26 Chip 96  2004-2006  17.68 

212L 615275.875 7571026.5 232 26 Chip 96  2004-2006  17.44 

213L 615234.5 7571121.5 232.76 20 Chip 96  2004-2006  10.7 

214L 615374.813 7570757.5 229.54 29 Chip 96  2004-2006  15 

215L 615417.125 7570753 229.54 20 Chip 96  2004-2006  15.5 

216L 615443.625 7570752.5 229.6 20 Chip 96  2004-2006  15.8 

217L 615487.75 7570517 228.29 26 Chip 96  2004-2006  11.2 
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218L 615454.938 7570518.5 228.11 20 Chip 96  2004-2006  10.1 

219L 615445.25 7570630.5 228.83 23 Chip 96  2004-2006  13.3 

220L 615603.563 7570253.5 223.35 23 Chip 96  2004-2006  11.76 

221L 615697.25 7570007.5 223.36 23 Chip 96  2004-2006  20 

222L 615722.375 7570001.5 223.35 7 Chip 96  2004-2006   

223L 615854.438 7569984 223.76 29 Chip 96  2004-2006  13.5 

224L 615798.938 7569985.5 223.67 29 Chip 96  2004-2006  19.2 

225L 615725.125 7570136 223.33 23 Chip 96  2004-2006  14.5 

226L 615690.438 7570134.5 223.23 23 Chip 96  2004-2006  12.2 

227L 615547.438 7570419.5 226.63 29 Chip 96  2004-2006  12.5 

228L 615471.813 7570418 226.81 23 Chip 96  2004-2006  13.5 

229L 615435.75 7570418.5 226.83 20 Chip 96  2004-2006  18 

230L 615379.75 7570875.5 230.52 17 Chip 96  2004-2006  16 

231R 621002.375 7561002 203.31 90 Chip 96  2004-2006  20 

232R 623798.375 7559001.5 200.27 204 Chip 96  2004-2006  30 

233R 622990.313 7560020.5 205.29 186 Chip 96  2004-2006  20 

234R 623970.313 7560007 205.39 198 Chip 96  2004-2006  22 

235R 620999.5 7562002 205.18 60 Chip 96  2004-2006  24 

236R 619540 7564050 0 42 Chip 96  2004-2006  19 

237R 619203.438 7564901 243.08 60 Chip 96  2004-2006  22 

238R 620002 7566015 247.29 139 Chip 96  2004-2006  57 

239P 616544.813 7571999.5 236.52 105 Piezo 96  2004-2006  23 

240P 616572.813 7571996.5 236.32 79 Piezo 96  2004-2006  22.5 

241L 615428.188 7570875 230.44 17 Chip 96  2004-2006  11.44 

242L 615497.5 7570876 230.5 23 Chip 96  2004-2006  15.4 

243L 615871.75 7569823 223.05 32 Chip 96  2004-2006  11.5 

244L 615789.563 7569814 222.91 23 Chip 96  2004-2006  13.7 

245L 616089 7569498.5 224.66 23 Chip 96  2004-2006  12.8 

246L 616089.375 7569355 226.14 8 Chip 96  2004-2006   

247L 616132.188 7569354 226.83 29 Chip 96  2004-2006  18 

248L 615961.813 7569003 225.51 29 Chip 96  2004-2006  15.5 

249L 616330.188 7568783.5 226.9 26 Chip 96  2004-2006  17.4 
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250L 616438.375 7568510.5 227.7 23 Chip 96  2004-2006  21 

251L 616498.875 7568496 228.3 23 Chip 96  2004-2006  18 

252L 616570.375 7568498 229.29 29 Chip 96  2004-2006  18.48 

253L 616467.563 7568684 228.32 32 Chip 96  2004-2006  19 

254L 616569.438 7568011 226.82 26 Chip 96  2004-2006  18 

255L 616553.188 7568139.5 227.78 23 Chip 96  2004-2006  22 

256L 616606 7568138.5 228.69 32 Chip 96  2004-2006  18.5 

257L 616567.375 7568264 228.91 26 Chip 96  2004-2006  16.55 

258L 616556.063 7568372 229.07 26 Chip 96  2004-2006  16 

259L 616996.938 7567748 227.68 23 Chip 96  2004-2006  15.69 

260L 616859.875 7567842 227.98 20 Chip 96  2004-2006   

261L 616963.375 7567843.5 228.89 26 Chip 96  2004-2006  18 

262L 617188.938 7567498 226.09 32 Chip 96  2004-2006  17.93 

263L 617087 7567596 226.36 29 Chip 96  2004-2006  20.2 

264L 617118.938 7567594.5 226.49 32 Chip 96  2004-2006  18.08 

265L 617408.938 7567242 224.02 26 Chip 96  2004-2006  17.2 

266L 617285.875 7567365 224.07 20 Chip 96  2004-2006  12.04 

267L 617359.438 7567363 225.21 29 Chip 96  2004-2006  16.53 

268L 617627.688 7567091.5 224.56 23 Chip 96  2004-2006  17 

269L 617597.438 7567089.5 224.43 29 Chip 96  2004-2006  19 

270L 617996.313 7566993 226.68 26 Chip 96  2004-2006  18.74 

271P 616563.188 7569972.5 221.54 74    2004-2006  15 

272P 616545.438 7569948.5 221.8 42    2004-2006  14 

273P 617256.75 7569503.5 234.78 126.5    2004-2006  26 

274P 616471.563 7568045 225.98 50.8    2004-2006  27 

275P 617980.125 7567535 232.24 100    2004-2006  22 

276P 618005.813 7567550 232.59 66.8    2004-2006  28 

277P 618012.875 7567518 232.08 57.8    2004-2006  27 

278P 617265.313 7569474.5 234.99 109.7    2004-2006  18 

279R 614744.625 7571253 234.27 54 Chip 96  2004-2006  18 

280P 615223.438 7571306 234.85 45    2004-2006  17 

281L 617781.125 7566998.5 225.58 35 Chip 96  2004-2006  24.1 
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282L 617722.188 7566955.5 223.75 26 Chip 96  2004-2006  20.4 

283L 617524.938 7567059 223.36 26 Chip 96  2004-2006  18.32 

284L 616393.813 7568679.5 227.74 26 Chip 96  2004-2006  16.69 

285L 616371.313 7568679.5 227.38 26 Chip 96  2004-2006  16.6 

286L 616100.25 7568901 226.66 29 Chip 96  2004-2006  17.57 

287L 616044.75 7568880 226.33 26 Chip 96  2004-2006  17.5 

288L 616007.75 7569181 226.12 41 Chip 96  2004-2006  18 

289L 615960.375 7569176.5 225.41 26 Chip 96  2004-2006  19.8 

290L 616065 7569354 225.76 23 Chip 96  2004-2006  17 

291L 616092.188 7569353 226.23 29 Chip 96  2004-2006  20.7 

292L 615796.75 7569905 223.63 26 Chip 96  2004-2006  16.5 

293L 615756.563 7569895.5 223.39 20 Chip 96  2004-2006  15.3 

294L 615093.938 7571529 237.58 29 Chip 96  2004-2006  19.3 

295L 615158.75 7571789 239.97 32 Chip 96  2004-2006  9 

296L 615046.438 7571537.5 237.8 20 Chip 96  2004-2006  16 

297L 615096.813 7571631.5 238.78 32 Chip 96  2004-2006  17.5 

298L 615045.5 7571627.5 238.97 29 Chip 96  2004-2006  19.48 

299L 615239.938 7571899 240.97 23 Chip 96  2004-2006  14.04 

300P 616767.5 7568237.5 232.06 80.65    2004-2006  22.5 

301R 613964.313 7571687 240.41 209 Chip 96  2004-2006  21 

302R 613061.938 7571799 235.88 200 Chip 96  2004-2006  17.8 

303R 612408.438 7571281 230.14 153 Chip 96  2004-2006  21 

304R 614272 7567122.5 214.65 177 Chip 96  2004-2006  17 

305R 615005.688 7567911 219.73 129 Chip 96  2004-2006  16 

306R 619000 7566000 0 51 Chip 96  2004-2006  18 

310L 615283.25 7571895.5 241.04 26 Chip 96  2004-2006  19.1 

311L 615312.375 7572001.5 242.21 29 Chip 96  2004-2006  16.84 

312L 615478.875 7572244 242.52 20 Chip 96  2004-2006  13.8 

313L 615390.625 7572146.5 242.6 41 Chip 96  2004-2006  14.24 

314L 615133.25 7571787 239.73 29 Chip 96  2004-2006  13 

315L 615173.875 7571393.5 235.8 29 Chip 96  2004-2006  21.3 

316L 615113.875 7571382 235.79 23 Chip 96  2004-2006  18.72 
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322R 615257 7570247 224.4 45 Chip 96  2004-2006  17.54 

324R 615498.188 7569745.5 222.47 57 Chip 96  2004-2006  16.9 

325C 615500.125 7569752 222.54 33 Core  100 2004-2006 no 16 

326R 615962.813 7569641.5 222.4 60 Chip 96  2004-2006  12 

327R 615404.375 7571260 234.45 42 Chip 96  2004-2006  23 

328C 615403.25 7571255 234.41 39 Core  100 2004-2006 yes 23 

329R 615471.25 7571264 233.95 60 Chip 96  2004-2006  22 

330C 615735.125 7572233.5 241.27 63 Core  100 2004-2006 yes 20 

331R 615725 7570499.5 225.65 31 Chip 96  2004-2006  14 

332C 615719.625 7570504 225.73 39 LD  200 2004-2006  14 

333C 615719.5 7570500 225.67 41.77 LD  200 2004-2006  14 

334C 616253.125 7570494.5 228.16 64.69 LD  200 2004-2006  17 

335C 616253.75 7570490 228.16 64 LD  200 2004-2006  17 

336C 617740.375 7567246 226.81 45 LD  200 2004-2006  24 

337C 617740.25 7567251.5 226.86 45 LD  200 2004-2006  24 

338R 618024.563 7567124.5 227.5 36 Chip 96  2004-2006  17.5 

339R 615739.313 7568987.5 223.61 78 Chip 96  2004-2006  24 

340R 615528.063 7569003 222.41 28 Chip 96  2004-2006  17.7 

341R 615616.625 7568994.5 222.81 28 Chip 96  2004-2006  18 

342C 615739.063 7568984 223.65 75 Core  100 2004-2006 no 24 

343R 616235.563 7567998 225.09 52 Chip 96  2004-2006  23 

344C 616235.5 7568001.5 225.1 48 Core  100 2004-2006 no 23 

345R 616247.875 7568492.5 226.63 64 Chip 96  2004-2006  24 

346R 615929.5 7568497.5 225.68 40 Chip 96  2004-2006  20.1 

347R 616071.313 7568508 226.26 64 Chip 96  2004-2006  21 

348C 616071.688 7568511 226.3 57.58 Core  100 2004-2006 no 19 

349R 616756.313 7567503 223.48 46 Chip 96  2004-2006  18.5 

350C 618025.313 7567123 227.42 36 Core  100 2004-2006 yes 15 

351C 617749.688 7567749 232.39 90 Core  100 2004-2006 yes 33 

352C 616499.563 7569250.5 228.98 78 Core  100 2004-2006 yes 24 

353C 616756.563 7567500.5 223.47 40.77 Core  100 2004-2006 no 18.5 

354R 616998.5 7567259.5 223.47 40 Chip 96  2004-2006  16 
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355C 616998.25 7567261.5 223.44 46 Core  100 2004-2006 no 16 

356R 617271.688 7566966 223.81 40 Chip 96  2004-2006  20 

357C 617271.75 7566963.5 223.91 40 Core  100 2004-2006 no 20 

358R 614682.125 7571580.5 237.56 46 Chip 96  2004-2006  21 

359R 614989.375 7572247 245.21 63 Chip 96  2004-2006  14.5 

360C 614988.625 7572249.5 245.34 70 Core  100 2004-2006 no 14.5 

361R 615072.063 7571990.5 242.05 64 Chip 96  2004-2006  19 

362R 614947 7571257 234.91 52 Chip 96  2004-2006  18 

363C 614947.25 7571258.5 235 51 Core  100 2004-2006 no 18 

364R 615212.313 7570609.5 228.41 64 Chip 96  2004-2006  12.3 

365R 615386.5 7570271 224.48 58 Chip 96  2004-2006  13 

366C 615384.063 7570270.5 224.53 58 Core  100 2004-2006 no 13 

367R 615399.813 7570006.5 222.44 58 Chip 96  2004-2006  16 

368R 615609.063 7569504.5 222.07 52 Chip 96  2004-2006  14.51 

369R 615725.438 7569263.5 223.36 46 Chip 96  2004-2006  14.21 

370R 615818.375 7568723.5 224.42 64 Chip 96  2004-2006  21.5 

371R 616203.75 7568240 225.72 82 Chip 96  2004-2006  20 

372R 616501.5 7567757.5 224.53 46 Chip 96  2004-2006  19 

373R 614914.813 7571008 231.97 52 Chip 96  2004-2006  18 

374R 615096.5 7570813.5 230.11 52 Chip 96  2004-2006  18.2 

375C 615097.75 7570811.5 230.1 52 Core  100 2004-2006 no 17.5 

376C 614682.5 7571582 237.53 41 Core  100 2004-2006 no 21 

377C 614883 7571558.5 237.94 76 Core  100 2004-2006 no 15 

400R 615364.438 7571090 232.99 35 Chip 96  2004-2006  10.5 

401C 615364.688 7571092 232.98 35 Core  100 2004-2006 yes 10.5 

402C 615553.438 7570722 229.32 35 Core  100 2004-2006 yes 13.5 

403R 615712.5 7570374 224.22 41 Chip 96  2004-2006  18 

404C 615709.313 7570374.5 224.27 40 Core  100 2004-2006 yes 18 

405C 615777.938 7570161.5 223.6 35 Core  100 2004-2006 yes 15 

406C 615851.313 7569968.5 223.76 39 Core  100 2004-2006 yes 14.5 

407C 616074.5 7569043.5 226.76 35 Core  100 2004-2006 No 20.39 

408C 615284.813 7571375 235.84 38 Core  100 2004-2006 No 15 
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409C 615519.875 7570941 231 32 Core  100 2004-2006 No 15.7 

410C 615627.125 7570542 228.02 35 Core  100 2004-2006 yes 14 

411C 615174.875 7571660 238.69 41 Core  100 2004-2006 yes 16.5 

412C 615300.063 7571816 240.42 58 Core  100 2004-2006 yes 19 

413C 615419.125 7571986 241.25 41 Core  100 2004-2006 yes 16 

414R 615524.875 7572155 241.46 47 Chip 96  2004-2006  19 

415C 615524.375 7572153.5 241.45 49 Core  100 2004-2006 yes 19 

416R 615611.813 7572340.5 242.57 41 Chip 96  2004-2006  22 

417C 615611.625 7572339 242.55 44 Core  100 2004-2006 yes 22.4 

418R 615626.563 7572547 245.08 47 Chip 96  2004-2006  18.5 

419C 615627.125 7572546.5 245.08 51 Core  100 2004-2006 yes 18.5 

420R 615539.688 7572730.5 248.01 50 Chip 96  2004-2006  15 

421C 615539.75 7572730 248.01 47.5 Core  100 2004-2006 yes 15 

422R 615535.813 7572944 250.33 53 Chip 96  2004-2006  21 

423C 615535.875 7572943.5 250.3 56 Core  100 2004-2006 yes 21 

424R 616225.563 7568908.5 227.27 33 Chip 96  2004-2006  21.8 

425C 616274.875 7568937 227.53 35 Core  100 2004-2006 yes 22.18 

426R 616719.125 7568407 231.72 41 Chip 96  2004-2006  16.2 

427R 616867.063 7568397.5 233.75 60 Chip 96  2004-2006  26 

428R 617018.188 7568399 235.84 81 Chip 96  2004-2006  29 

429R 616795.188 7568504.5 232.59 60 Chip 96  2004-2006  24 

430R 616888.188 7568506 233.71 108 Chip 96  2004-2006  19 

431R 616947.063 7568254 235.02 72 Chip 96  2004-2006  20 

432R 617040.625 7568253.5 236.11 84 Chip 96  2004-2006  29 

433R 616895.75 7568263.5 234.21 67 Chip 96  2004-2006  28 

434R 616852.625 7568256.5 233.47 65 Chip 96  2004-2006  21 

435R 616972.063 7568194.5 234.73 74 Chip 96  2004-2006  27 

436R 616984.313 7568098.5 233.51 68 Chip 96  2004-2006  25 

437R 616993.125 7568048.5 232.75 65 Chip 96  2004-2006  27 

438R 616627 7568254 229.85 29 Chip 96  2004-2006  18.38 

439R 616535.125 7568629.5 229.04 35 Chip 96  2004-2006  18 

440R 617054.25 7567855 229.52 38 Chip 96  2004-2006  17 



– B-329 –

 

 
 

  Stanmore Coal Ltd. • Isaac Plains – Coal Resource Estimate • 120 
 
 
 

Hole East North RL 
Total 

Depth 
Hole 
Type 

Hole 
Diameter 

Core 
Size 

Exploration 
Program 

POO 
Depth 
to BW 

455C 616626.438 7568252.5 229.8 35 Core  100 2004-2006 yes 15.5 

456C 616532.563 7568630.5 229.04 41 Core  100 2004-2006 yes 16 

457R 616995.625 7568287.5 236.21 76 Chip 96  2004-2006  22 

458R 617098.625 7568258 236.25 86 Chip 96  2004-2006  25.5 

459R 616802.313 7568651.5 231.84 59 Chip 96  2004-2006  22 

460R 616726.125 7568512.5 231.62 89 Chip 96  2004-2006  27 

461R 617163.313 7567689 227.24 38 Chip 96  2004-2006  14 

462R 617255 7567510 225.44 41 Chip 96  2004-2006  14 

463R 616841.313 7568025 230.78 52 Chip 96  2004-2006  22 

464R 616838.188 7568122 232.25 59 Chip 96  2004-2006  21 

465R 617399.563 7567359.5 225.37 35 Chip 96  2004-2006  16 

466R 617544.375 7567235 225.15 41 Chip 96  2004-2006  18 

467R 617710.188 7567145 225.29 41 Chip 96  2004-2006  21 

468R 617904.125 7567129.5 226.8 41 Chip 96  2004-2006  19 

469C 617053.5 7567852.5 229.5 41 Core  100 2004-2006 yes 15 

470C 617163.688 7567690.5 227.26 41 Core  100 2004-2006 yes 15.3 

471C 617256.625 7567509 225.4 35 Core  100 2004-2006 yes 14 

472C 617399.938 7567362 225.39 35 Core  100 2004-2006 yes 15 

473C 617543.813 7567233.5 225.11 41 Core  100 2004-2006 yes 17.5 

474C 617710.063 7567143.5 225.23 34 Core  100 2004-2006 yes 20.5 

475C 617904.375 7567127.5 226.62 41 Core  100 2004-2006 yes 19 

476C 615286.875 7571374.5 235.81 40 Core  100 2004-2006 yes 14 

477C 615518.313 7570940.5 230.96 35 Core  100 2004-2006 yes 12 

478C 615420.313 7571985.5 241.27 41 Core  100 2004-2006 yes 17 

479R 616102.188 7571398.5 233.36 98 Chip 96  2004-2006  23 

480R 616159.375 7571392.5 233.29 101 Chip 96  2004-2006  24.3 

481R 616209.25 7571387 233.26 101 Chip 96  2004-2006  20 

482R 616257.438 7571382 233.41 149 Chip 96  2004-2006  27 

483R 615498.313 7571479 235.81 101 Chip 96  2004-2006  19 

484R 615288.563 7571507 237.03 47 Chip 96  2004-2006  15 

485R 615896.75 7571428.5 233.78 89 Chip 96  2004-2006  21 

486R 616313.875 7572107 238.5 161 Chip 96  2004-2006  26 
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487R 616200.063 7572112 239.13 80 Chip 96  2004-2006  23.8 

488R 616125.813 7572013.5 238.48 77 Chip 96  2004-2006  17.2 

489R 615799.875 7571906 237.99 107 Chip 96  2004-2006  22 

490R 615687 7571904 238.4 95 Chip 96  2004-2006  22.8 

491R 615646.063 7571788 237.8 95 Chip 96  2004-2006  19.7 

492R 616801.5 7568118 231.58 53 Chip 96  2004-2006  26 

493R 617055 7568140.5 234.56 77 Chip 96  2004-2006  21.7 

501L 615351.313 7572997.5 252.85 32 Chip 96  2004-2006  17.2 

502L 615028.188 7572997.5 254.83 17 Chip 96  2004-2006  16.3 

503L 615162.813 7572875.5 252.72 21 Chip 96  2004-2006  9.9 

504L 615329 7572875 251.29 30 Chip 96  2004-2006  15 

505L 615170.375 7572751.5 250.59 30 Chip 96  2004-2006  12 

506L 615296.938 7572755 249.9 33 Chip 96  2004-2006  12 

507L 615454.25 7572625.5 246.69 42 Chip 96  2004-2006  10 

508L 615283.25 7572623.5 248.08 33 Chip 96  2004-2006  12 

509L 615373.938 7572500.5 245.67 33 Chip 96  2004-2006  10 

510L 615569.75 7572500 244.44 33 Chip 96  2004-2006  13 

511L 615374.938 7572373 244.25 33 Chip 96  2004-2006  15.2 

512L 615499.688 7572377.5 243.49 39 Chip 96  2004-2006  18 

513L 615344 7572249 243.51 27 Chip 96  2004-2006  16.26 

514L 615462.813 7572244.5 242.53 30 Chip 96  2004-2006  12.44 

515L 615417.375 7572124 242.19 39 Chip 96  2004-2006  19 

516L 615273.625 7572124.5 243.16 39 Chip 96  2004-2006  15 

517L 615199.938 7571998.5 241.67 24 Chip 96  2004-2006  14.7 

518L 615296.875 7572001 242 30 Chip 96  2004-2006  15.04 

519L 615256 7571874.5 240.69 27 Chip 96  2004-2006  16.26 

520L 615337.375 7571875 241.07 36 Chip 96  2004-2006  19 

521L 615100.25 7571715.5 239.26 39 Chip 96  2004-2006  18 

522L 615081.188 7571450 237.02 27 Chip 96  2004-2006  17.32 

523L 615166.438 7571326 234.45 30 Chip 96  2004-2006  9.2 

524L 615238.5 7571198.5 233.52 24 Chip 96  2004-2006  13.1 

525C 615402.125 7571245.5 234.34 40 LD  200 2004-2006  19 
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526C 615399.813 7571260 234.48 40 LD  200 2004-2006  20 

527C 615400.813 7571276 234.58 34.44 LD  200 2004-2006  21 

528C 615391.25 7571246.5 234.34 40 LD  200 2004-2006  9 

529C 615409.25 7571253.5 234.36 40 LD  200 2004-2006  19 

530L 615245.375 7571077 232.3 33 Chip 96  2004-2006  15.4 

531L 615367 7570948.5 231.13 27 Chip 96  2004-2006  6 

532L 615444.125 7570816 229.93 30 Chip 96  2004-2006  10.48 

533L 615521.5 7570696.5 229.4 33 Chip 96  2004-2006  12 

534L 615442.125 7570695 229.22 30 Chip 96  2004-2006  12 

535L 615442.438 7570585.5 228.52 27 Chip 96  2004-2006  9 

536L 615459.375 7570478.5 227.7 30 Chip 96  2004-2006  15 

537L 615414.438 7570470 227.46 27 Chip 96  2004-2006  15.04 

538L 615537.438 7570366 225.49 27 Chip 96  2004-2006  9 

539L 615483.25 7570355 225.43 21 Chip 96  2004-2006  10.98 

540L 615464.125 7570367 225.79 21 Chip 96  2004-2006  10.32 

541L 615697.938 7570180.5 223.16 27 Chip 96  2004-2006  13 

542R 615401 7571278.5 234.6 87 Chip 96  2004-2006  15 

543R 616310 7571375 233 148 Chip 96  2004-2006  27 

544R 616360 7571375 232.9 148 Chip 96  2004-2006  26 

545L 615675.375 7570049.5 223.27 24 Chip 96  2004-2006  13.1 

546L 615728.813 7570049.5 223.27 18 Chip 96  2004-2006  16.5 

547L 615770.688 7570050.5 223.41 30 Chip 96  2004-2006  16.5 

548L 615510.875 7570360.5 225.46 24 Chip 96  2004-2006  11.62 

549L 615774.25 7569758.5 222.84 27 Chip 96  2004-2006  16 

550L 615806.063 7569770 222.35 27 Chip 96  2004-2006  13.8 

551L 615819.125 7569682 220.4 21 Chip 96  2004-2006  11 

552L 615842.063 7569684 220.37 24 Chip 96  2004-2006  10.7 

553L 615862.688 7569577 219.92 24 Chip 96  2004-2006  6 

554L 615900.75 7569568 220.9 27 Chip 96  2004-2006  9 

555L 615929.188 7569560.5 221.23 27 Chip 96  2004-2006  8 

556L 616057.563 7569546.5 222.95 24 Chip 96  2004-2006  5 

557L 616011.5 7569528 222.51 21 Chip 96  2004-2006  10.4 
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558L 616910.063 7567920 229.66 30 Chip 96  2004-2006  16 

559L 616881.875 7567932 229.6 21 Chip 96  2004-2006  17.24 

560L 616930.125 7567815.5 228.09 27 Chip 96  2004-2006  15 

561L 617070.25 7567674.5 227.11 27 Chip 96  2004-2006  17 

562L 617121.563 7567545.5 226.03 21 Chip 96  2004-2006  19 

563L 617137.5 7567551 226.25 27 Chip 96  2004-2006  16.98 

564L 617224.188 7567429 225.09 27 Chip 96  2004-2006  15.68 

565L 617346.188 7567303 224.47 24 Chip 96  2004-2006  14.56 

566L 617360.688 7567325 224.7 27 Chip 96  2004-2006  17.56 

567L 617410.375 7567174.5 223.41 27 Chip 96  2004-2006  16.82 

568L 617429.313 7567182.5 223.62 30 Chip 96  2004-2006  16 

569L 617681.313 7567011.5 225.23 26 Chip 96  2004-2006  18 

570L 617644.75 7566970.5 223.69 27 Chip 96  2004-2006  17.5 

571P 617269.563 7566976 223.72 61    2004-2006  19 

586LD 615520 7570943 230.75 29.73 LD  200 2004-2006  12 

587LD 615522 7570943 230.74 30.39 LD  200 2004-2006  12 

588LD 615518 7570941 230.76 30.39 LD  200 2004-2006  12 

589LD 615519 7570946 230.76 29.75 LD  200 2004-2006  12 

590LD 615523 7570947 230.74 30.5 LD  200 2004-2006  12 

591LD 615524 7570944 230.72 31 LD  200 2004-2006  16.91 

602C 615230 7571575 237.93 41 Core  100 2004-2006 no 15.5 

603R 615360 7571235 234.27 31 Chip 96  2004-2006  13 

604C 615445 7571035 231.66 37 Core  100 2004-2006 no 14 

605C 615446 7571032 231.65 41 Core  100 2004-2006 no 14.87 

606C 615592 7570640 228.8 37 Core  100 2004-2006 no 13 

BC041 615549.625 7573241 253.71 149 Chip 96  Historic  17 

BC042 615032.813 7573307.5 261.65 95 Chip 96  Historic  31 

BC043 616495.5 7573113.5 244.25 173 Chip 96  Historic  25 

BC045 616967.438 7573058 238.92 125 Chip 96  Historic  22 

BC048 617518.063 7573014 232.84 209 Chip 96  Historic  20 

BC049 615995.75 7573183 250.42 59 Chip 96  Historic  29 

BC050 616499.375 7572385 239.59 101 Chip 96  Historic  24 
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BC051 615993.75 7572388.5 242.23 16 Chip 96  Historic   

BC059 616498.5 7572699.5 241.98 89 Chip 96  Historic  20 

BC082 616997.688 7572701.5 237.4 129 Chip 96  Historic  29 

BC089 617245 7573100.5 235.25 153 Chip 96  Historic  26 

BC095 616503.313 7571996.5 236.73 114 Chip 96  Historic  21 

BC096 616496.5 7571350 232.29 150 Chip 96  Historic  24 

BC401 616216.75 7572713.5 244.83 84 Chip 96  Historic  17 

BC402 615985.938 7572738 245.88 96 Chip 96  Historic  18 

BC403 615734.5 7572760.5 246.98 78 Chip 96  Historic  20.5 

BC404 615506.625 7572768 248.74 120 Chip 96  Historic  18 

BC405 616500 7573000 243.6 105 Chip 96  Historic  22 

BC406 616219.563 7573009.5 247.07 180 Chip 96  Historic  27 

BC407 615995.563 7573018.5 249.27 70 Chip 96  Historic  26 

BC408 615731.625 7573005.5 249.78 78 Chip 96  Historic  24 

BC409 615500 7573000 251.3 114 Chip 96  Historic  24.5 

BC410 615238.438 7573005.5 254.21 108 Chip 96  Historic  21.5 

BC411 615241.375 7572754.5 250.45 108 Chip 96  Historic   

BC412 615250.063 7572501.5 247.08 102 Chip 96  Historic  23 

BC413 615498.813 7572494.5 245 108 Chip 96  Historic  12 

BC414 615748.688 7572503.5 244.44 60 Chip 96  Historic  23.5 

BC415 616001.75 7572500.5 243.47 84 Chip 96  Historic  19 

BC416 616747.375 7572498 238.57 120 Chip 96  Historic  24 

BC417 617000.5 7572501.5 236.31 132 Chip 96  Historic  24 

BC418 616751.438 7572750 240.04 108 Chip 96  Historic  26 

BC419 615499.438 7573000 251.29 36 Core  100 Historic No 25.12 

BC420 615992.875 7573017 249.34 48 Chip 96  Historic  20 

BC421 615996.375 7573014.5 249.25 48.7 Core  100 Historic yes 21 

BC422 616469.813 7573006 243.66 97 Core  100 Historic yes 22 

BC423 616748.063 7572970.5 241.59 118 Chip 96  Historic  28 

BC424 615747.5 7572502.5 244.45 49 Core  100 Historic yes  

BC425 616217.75 7572498 242.2 72 Chip 96  Historic  23 

BC441 616218.563 7572500.5 242.26 66 Core  100 Historic yes 23 
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BC442 615497.875 7573000 251.19 42 Core  100 Historic No 24.63 

IPC620 615682.75 7570025.5 223.69 58.9 Chip 96  2008  16 

IPC621 615635.813 7570005.5 222.9 58.2 Chip 96  2008  11 

IPC622 615694.75 7569979.5 223.72 64.2 Chip 96  2008  14 

IPC623 615704.75 7569945.5 223.69 58.17 Chip 96  2008  14 

IPC624 615723.688 7569900 223.62 64.2 Chip 96  2008  16 

IPC625 615768.625 7569958.5 223.8 64.2 Chip 96  2008  18 

IPC626 615753.625 7569867 223.59 21.5 Chip 96  2008  14 

IPC627 615770.625 7569836 223.37 23.5 Chip 96  2008  14.7 

IPC628 615841.5 7569848 223.79 28.3 Chip 96  2008  22.78 

IPC629 615844.063 7569780.5 221.73 29.5 Chip 96  2008  19.7 

IPC630 615919.375 7569867 224.01 34.2 Chip 96  2008  8 

IPC631 615905.438 7569832 223.47 34.5 Chip 96  2008  10 

IPC632 615942.5 7569814 220.37 28.2 Chip 96  2008  7 

IPC633 615997.25 7569911 223.74 40.4 Chip 96  2008  11 

IPC634 616025.938 7569870.5 220.92 34.3 Chip 96  2008  7 

IPC635 615974.688 7569744.5 220.59 34.3 Chip 96  2008  8 

IPC636 615992.5 7569772 220.38 34.3 Chip 96  2008  8 

IPC637 615842 7569684 220.14 28.3 Chip 96  2008  7 

IPC638 615970.313 7570142.5 224.66 35.6 Chip 96  2008  17 

IPC639 615950 7570090 224.59 34.2 Chip 96  2008  13 

IPC640 615921.375 7570008.5 224.19 34.2 Chip 96  2008  10 

IPC641 615951.313 7570302 224.75 38 Chip 96  2008  16 

IPC642C 615964.313 7570314 224.83 41 Core  100 2008 no 18 

IPC643 615919.25 7570549 226.58 48 Chip 96  2008  15 

IPC644C 615919.25 7570549 226.02 47.36 Core  100 2008 no 18 

IPC645 615899.438 7571414.5 233.83 80 Chip 96  2008  18 

IPC646C 615881.125 7571388.5 233.88 78.88 Core  100 2008 no 20 

IPC647 615694.625 7571438.5 234.21 73 Chip 96  2008  23 

IPC648C 615688.75 7571407.5 234.02 68.52 Core  100 2008 no 16 

IPC649 615594.5 7571381.5 234.23 66 Chip 96  2008  17 

IPC650C 615578.938 7571379 234.23 60.92 Core  100 2008 no 16 
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IPC651 615635.438 7571146.5 231.61 38 Chip 96  2008  16 

IPC652C 615634.5 7571143.5 231.57 37.38 Core  100 2008 no 15 

IPC653 615729.125 7570873.5 228.49 60 Chip 96  2008  17 

IPC654C 615720.688 7570877.5 228.45 58 Core  100 2008 no 16 

IPC657 615540.875 7572538.5 244.59 42.3 Chip 96  2008  12 

IPC658 615610.5 7572420 242.89 48 Chip 96  2008  19 

IPC659 615694.688 7572226 240.83 54.71 Chip 96  2008  20 

IPC660 615677.25 7572059 239.64 63.3 Chip 96  2008  22 

IPC661 615704.188 7572036.5 239.25 66 Chip 96  2008  21.5 

IPC662 615705.375 7572026.5 239.19 66.3 Chip 96  2008  24 

IPC663 615705.938 7572017 239.05 66 Chip 96  2008  28 

IPC664 615706.313 7572007 238.9 66 Chip 96  2008  24 

IPC665 615707 7571997 238.88 66 Chip 96  2008  24 

IPC666 615707.5 7571987.5 238.77 66 Chip 96  2008  24 

IPC667 615707.875 7571977.5 238.71 67 Chip 96  2008  24 

IPC668 615713.938 7571895.5 237.95 96 Chip 96  2008  24.75 

IPC669 615713.188 7571905.5 238.2 96.3 Chip 96  2008  24.5 

IPC670 615711.313 7571926 238.36 90 Chip 96  2008  26.5 

IPC671 615712.25 7571916.5 238.18 96 Chip 96  2008  25 

IPC672 615710.625 7571937 238.36 68 Chip 96  2008  24 

IPC673 615800.375 7572060 239.19 78 Chip 96  2008  26 

IPC674 615808.375 7572005 238.62 84 Chip 96  2008  21 

IPC675 615812 7571979.5 238.41 78 Chip 96  2008  23 

IPC676 615813.625 7571970 238.29 78 Chip 96  2008  22 

IPC677 615814.875 7571960 238.22 138 Chip 96  2008  27 

IPC678 615816.188 7571950 238.06 108 Chip 96  2008  23 

IPC679 615817.688 7571939.5 238 108 Chip 96  2008  21 

IPC680 615804.875 7572029.5 238.89 72 Chip 96  2008  24 

IPC681 615907.75 7572091.5 239.43 84 Chip 96  2008  20 

IPC682 615911.813 7572081 239.41 87 Chip 96  2008  23 

IPC683 615915.375 7572072 239.31 90 Chip 96  2008  25 

IPC684 615927.063 7572040.5 239.02 90 Chip 96  2008  24 
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IPC685 615930.688 7572030.5 238.93 90 Chip 96  2008  26 

IPC686 615934.125 7572021 238.83 90 Chip 96  2008  29 

IPC687 615937.563 7572012 238.68 90 Chip 96  2008  24 

IPC688 615940.875 7572003 238.62 132 Chip 96  2008  26 

IPC689 615944.438 7571994 238.51 115 Chip 96  2008  25 

IPC690 615947.688 7571985 238.45 114 Chip 96  2008  25 

IPC691 615778.438 7571428.5 233.86 78 Chip 96  2008  18 

IPC692G 615791.125 7571427.5 233.86 80.35 Gas  63 2008  19 

IPC693C 615785.125 7571428.5 233.84 83.02 Core  100 2008 no 20 

IPC694 615703.5 7572049.5 239.56 66 Chip 96  2008  18 

IPC695 615702.688 7572060 239.62 66 Chip 96  2008  18 

IPC696 615702 7572070 239.75 66 Chip 96  2008  18.5 

IPC697 615798.625 7572071 239.42 72 Chip 96  2008  25 

IPC698 615796.813 7572081 239.5 72 Chip 96  2008  25 

IPC699 615794.813 7572091 239.6 72 Chip 96  2008  25 

IPC700 615794.75 7572100.5 239.7 72 Chip 96  2008  25 

IPC701 615793.563 7572110.5 239.81 72 Chip 96  2008  24.5 

IPC702 615902.625 7572106.5 239.77 84 Chip 96  2008  19 

IPC703 615898.313 7572117.5 240.01 84 Chip 96  2008  20 

IPC704 615893.25 7572128 240 84 Chip 96  2008  18.5 

IPC705 615889.313 7572138.5 240.11 84 Chip 96  2008  21.5 

IPC706 615884.625 7572149 240.33 84 Chip 96  2008  22.5 

IPC707 615880 7572159.5 240.38 84 Chip 96  2008  21 

IPC708 616128.563 7569386 226.18 30 Chip 96  2008  17 

IPC709 616178.188 7569334 227.28 36 Chip 96  2008  16 

IPC710 616227.875 7569280.5 227.58 60 Chip 96  2008  25 

IPC711 616219.438 7569289 227.56 60 Chip 96  2008  24 

IPC712 616211.625 7569297 227.48 60 Chip 96  2008  22 

IPC713 616203.875 7569305 227.4 54 Chip 96  2008  19.5 

IPC714 616195.688 7569314 227.41 60 Chip 96  2008  20 

IPC715 616187.688 7569322.5 227.34 36 Chip 96  2008  20.5 

IPC716 616218.313 7569448.5 226.12 42 Chip 96  2008  18.5 
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IPC717 616267.938 7569397.5 227.22 48 Chip 96  2008  22 

IPC718 616275 7569390.5 227.33 48 Chip 96  2008  22 

IPC719 616282.938 7569382.5 227.41 48 Chip 96  2008  23.5 

IPC720 616290.875 7569374 227.51 84 Chip 96  2008  27 

IPC721 616298.625 7569366 227.57 72 Chip 96  2008  22 

IPC722 616306.063 7569358 227.56 72 Chip 96  2008  21 

IPC723 616182.5 7569486.5 225.42 42 Chip 96  2008  20.5 

IPC724 616190.438 7569478.5 225.55 42 Chip 96  2008  20.8 

IPC725 616198.188 7569470.5 225.77 42 Chip 96  2008  21.2 

IPC726 616205.938 7569462 225.93 42 Chip 96  2008  21.8 

IPC727 616235.938 7569431 226.63 42.7 Chip 96  2008  23.9 

IPC728 616253.375 7569413.5 227.03 48 Chip 96  2008  20 

IPC729 616090.25 7569426.5 224.6 36 Chip 96  2008  19 

IPC730 616098.125 7569418.5 224.94 36.3 Chip 96  2008  19 

IPC731 616127.313 7569387.5 226.16 8 Chip 96  2008   

IPC732 616145.813 7569368 226.71 36 Chip 96  2008  20 

IPC733 616109.313 7569407 225.27 36 Chip 96  2008  22.24 

IPC734 616163.188 7569350 227.05 36 Chip 96  2008  22 

IPC735 616247.125 7569260 227.65 60 Chip 96  2008  21 

IPC736 616265.875 7569239.5 227.72 60 Chip 96  2008  21.5 

IPC737 616285 7569218 227.82 60 Chip 96  2008  24 

IPC738 616305.063 7569196 227.9 60 Chip 96  2008  25 

IPC739 616324.813 7569174 228.05 60 Chip 96  2008  24 

IPC740 616387.5 7569592 225.02 84 Chip 96  2008  16 

IPC741 616395.25 7569584 225.18 84 Chip 96  2008  22 

IPC742 616403.063 7569576 225.42 84 Chip 96  2008  19 

IPC743 616410.313 7569568 225.5 84.3 Chip 96  2008  16 

IPC744 616417.813 7569560 225.63 84.3 Chip 96  2008  24 

IPC745 616432.875 7569544 225.93 84.3 Chip 96  2008  22 

IPC746 616447.125 7569529 226.25 84.3 Chip 96  2008  24 

IPC747 616461.25 7569514 226.63 84.3 Chip 96  2008  25 

IPC748 616475.5 7569499 226.9 96.3 Chip 96  2008  28 
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IPC749 616468.5 7569506.5 226.82 96.3 Chip 96  2008  22 

IPC750 616482.25 7569492 227.05 96.3 Chip 96  2008  21 

IPC751 616496.125 7569476 227.38 96.3 Chip 96  2008  20 

IPC752 616510.25 7569461 227.68 96.3 Chip 96  2008  18 

IPC753 616622.375 7569584.5 227.13 108.3 Chip 96  2008  17 

IPC754 616607.125 7569598.5 226.58 108.3 Chip 96  2008  18 

IPC755 616591.688 7569613 226.39 108.3 Chip 96  2008  20 

IPC756 616576.875 7569627.5 226.02 108.3 Chip 96  2008  18 

IPC757 616561.938 7569641.5 225.86 108.3 Chip 96  2008  19 

IPC758 616547 7569656 225.56 108.3 Chip 96  2008  19 

IPC759 616531.75 7569671 225.07 108.3 Chip 96  2008  19 

IPC760 616516.625 7569685 224.73 96.3 Chip 96  2008  20 

IPC761 616523.75 7569678 224.93 102.3 Chip 96  2008  19 

IPC762 616746.75 7569689.5 228.1 114.3 Chip 96  2008  16 

IPC763 616732.313 7569704 227.97 114.3 Chip 96  2008  16 

IPC764 616718.125 7569719 227.5 114.3 Chip 96  2008  16 

IPC765 616703.813 7569734.5 227.09 114.3 Chip 96  2008  14.5 

IPC766 616689.313 7569749.5 226.64 114.3 Chip 96  2008  12 

IPC767 616674.438 7569764 226.24 111.15 Chip 96  2008  14 

IPC768 616659.563 7569778.5 225.81 114.3 Chip 96  2008  15 

IPC769 616644.625 7569794 225.43 114.3 Chip 96  2008  18 

IPC770 616629.563 7569808.5 225.28 114.3 Chip 96  2008  15 

IPC771 616614.438 7569823 224.84 90.3 Chip 96  2008  23.5 

IPC772 616606.813 7569830.5 224.48 84.76 Chip 96  2008  26.5 

IPC773 616621.688 7569816.5 225.13 114.3 Chip 96  2008  23 

IPC774 616591.625 7569839 224.15 108.5 Chip 96  2008  20 

IPC775 617243.938 7568040 231.12 54.3 Chip 96  2008  22 

IPC776 617240.063 7568060.5 231.56 60.6 Chip 96  2008  28 

IPC777 617235.938 7568081 231.86 60.3 Chip 96  2008  27.5 

IPC778 617232.125 7568101.5 232.06 66.3 Chip 96  2008  28 

IPC779 617228.313 7568122 232.34 90.3 Chip 96  2008  26 

IPC780 616666.5 7568918.5 229.64 66.3 Chip 96  2008  19 
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IPC781G 616663.25 7568922.5 229.49 66 Gas  63 2008  18.5 

IPC782 617588.313 7567729.5 230.51 72 Chip 96  2008  25.5 

IPC783G 617588.188 7567734 230.67 66.3 Gas  63 2008  26 

IPC784C 617596 7567721 231.4 70.87 Core  100 2008 no 25 

IPC785C 617596 7567728 231.44 68.12 Core  100 2008 no 26 

IPC786C 616673 7568911 229.98 56 Core  100 2008 no 19 

IPC787C 616673 7568922 229.96 65.02 Core  100 2008 no 19.5 

IPC788C 616662.188 7568918 229.53 65.02 Core  100 2008 no 19 

IPC789C 615791 7571426 233.75 83.02 Core  100 2008 no 19 

IPC790 616196.375 7569308 227.49 54.54 Chip 96  2008  18.5 

IPC791 617372.375 7567661 227.53 48.54 Chip 96  2008  20.5 

IPC792C 617373.875 7567656 227.58 53.02 Core  100 2008 no 20.5 

IPC793C 617376.938 7567663 227.64 53.02 Core  100 2008 no 24 

IPC794 617589.5 7567326.5 226.7 42.54 Chip 96  2008  18 

IPC795C 617586.813 7567330 226.77 41.02 Core  100 2008 no 19.5 

IPC796C 617584.25 7567322.5 226.59 41.02 Core  100 2008 no 19 

IPC797 617939.188 7567124.5 226.54 36.54 Chip 96  2008  15 

IPC798C 617936.063 7567126 226.53 34.34 Core  100 2008 no 16.5 

IPC799C 617931.75 7567127.5 226.42 35.02 Core  100 2008 no 17 

IPC800 617142.5 7568013 231.55 45.54 Chip 96  2008  21 

IPC801C 617140.438 7568016 231.62 47.02 Core  100 2008 no 22 

IPC802C 617138.063 7568020 231.75 47.02 Core  100 2008 no 22 

IPC803C 616198.5 7569306 227.26 56 Core  100 2008 no 20 

IPC804C 616201.188 7569304.5 227.41 56 Core  100 2008 no 19.5 

IPC805 616426 7569069 229.07 56 Chip 96  2008  18 

IPC806C 616427.438 7569066 228.18 53 Core  100 2008 no 19 

IPC807C 616430.813 7569062.5 228.14 53 Core  100 2008 no 19.5 

IPC808 616702.063 7568775 230.23 54.54 Chip 96  2008  21 

IPC809C 616699.625 7568777.5 230.33 54.54 Core  100 2008 no 21.5 

IPC810C 616696.938 7568780.5 230.31 54.54 Core  100 2008 no 22.5 

IPC811 616877.75 7568419.5 233.76 54.54 Chip 96  2008  27 

IPC812C 616876.563 7568422.5 233.65 53.02 Core  100 2008 no 24.5 
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IPC813 616879.063 7568417 233.72 59.02 Chip 96  2008  25.5 

IPC814C 616881.625 7568418.5 233.78 59.02 Core  100 2008 no 26 

IPC815C 616876.313 7568415.5 233.78 59.02 Core  100 2008 no 28 

IPC816 617266.438 7567869 229.33 54.54 Chip 96  2008  28.5 

IPC817C 617264.188 7567871 229.42 53.02 Core  100 2008 no 27.5 

IPC818C 617261.5 7567873.5 229.47 53.09 Core  100 2008 no 27.5 

IPC819 617461.625 7567562 228.07 51.55 Chip 96  2008  27 

IPC820C 617463.688 7567559 228.18 53 Core  100 2008 no 27.5 

IPC821C 617466.188 7567555.5 228.29 53 Core  100 2008 no 26 

IPC822 618140.125 7567081.5 227.53 36 Chip 96  2008  17 

IPC823C 618138.625 7567084 227.57 35 Core  100 2008 no 17.5 

IPC824C 618137.063 7567087.5 227.56 35 Core  100 2008 no 17 

IPC825C 617249.938 7568043 231.59 53 Core  100 2008 no 22 

IPC826C 617246.125 7568042.5 231.51 53 Core  100 2008 no 23 

IPC827 617423 7567754 229.4 54.55 Chip 96  2008  20.5 

IPC828C 617419.188 7567751 229.04 53 Core  100 2008 no 22 

IPC829C 617423.875 7567753.5 229.01 53 Core  100 2008 no 22.5 

IPC830 617635.063 7567419.5 228.24 48 Chip 96  2008  23 

IPC831C 617638.5 7567421.5 228.32 53 Core  100 2008 no 24 

IPC832C 617641.313 7567423 228.38 53.2 Core  100 2008 no 24 

IPC833 617977.688 7567215.5 227.97 42 Chip 96  2008  20.5 

IPC834C 617980 7567218 228.12 44 Core  100 2008 no 20.5 

IPC835C 617982.188 7567220 228.14 44 Core  100 2008 no 21 

IPC836 617753.625 7567285.5 227.23 45 Chip 96  2008  27 

IPC837C 617755.875 7567287 227.26 47 Core  100 2008 no 27 

IPC838C 617758.25 7567288.5 227.45 47 Core  100 2008 no 27 

IPC839 617224.063 7568141.5 233.09 81 Chip 96  2008  28 

IPC840 617219.125 7568160.5 233.42 84 Chip 96  2008  32 

IPC841 617213.688 7568179 233.67 84.5 Chip 96  2008  27 

IPC842 617230.25 7568113 232.65 61 Chip 96  2008  23 

IPC843 617525.25 7568072.5 232.9 84 Chip 96  2008  23.5 

IPC844 617514.188 7568090 232.94 84 Chip 96  2008  23.5 
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IPC845 617503.25 7568108 233.26 84 Chip 96  2008  24 

IPC846 617492.438 7568124.5 233.21 84.5 Chip 96  2008  29 

IPC847 617481.563 7568142.5 233.52 84.5 Chip 96  2008  28 

IPC848 617471.313 7568159.5 233.71 87 Chip 96  2008  31 

IPC849 617460.75 7568177 233.88 96 Chip 96  2008  30.5 

IPC850 617455.25 7568186.5 233.93 90.5 Chip 96  2008  22 

IPC851 617465.438 7568169 233.84 87 Chip 96  2008  25 

IPC852 617445.125 7568203 234.3 90.5 Chip 96  2008  24.5 

IPC853 617434.5 7568221 234.61 93 Chip 96  2008  24 

IPC854 617423.5 7568239 234.9 90.6 Chip 96  2008  33 

IPC855 617418.25 7568247.5 235.03 111 Chip 96  2008  31.5 

IPC856 617412.563 7568256.5 235.21 111 Chip 96  2008  31 

IPC857 617401.313 7568274 235.52 114.5 Chip 96  2008  31.5 

IPC858 617429.063 7568229.5 234.73 90.5 Chip 96  2008  31 

IPC859 617390.313 7568290.5 235.6 117 Chip 96  2008  30 

IPC860 617919.813 7567096 226.46 36 Chip 96  2008  20 

IPC861 617901.313 7567106 226.22 36.5 Chip 96  2008  19 

IPC862 617882.5 7567114.5 226.22 36 Chip 96  2008  19 

IPC863 617863.813 7567124 226.13 34 Chip 96  2008  16 

IPC864 617844.938 7567134 226.14 36 Chip 96  2008  19 

IPC865 617826.438 7567143.5 226.1 36 Chip 96  2008  20 

IPC866 617807.5 7567153.5 226 36 Chip 96  2008  17 

IPC867 617788.813 7567163.5 225.9 36 Chip 96  2008  17 

IPC868 617770.063 7567173 225.93 36.5 Chip 96  2008  16.5 

IPC869 617753.75 7567182 225.91 36.5 Chip 96  2008  17 

IPC870 618207.75 7567196 228.84 66.5 Chip 96  2008  26 

IPC871 618198.313 7567192 228.73 66.5 Chip 96  2008  25.5 

IPC872 618189.125 7567188 228.76 66.5 Chip 96  2008  25 

IPC873 618179.625 7567184 228.59 66.5 Chip 96  2008  26 

IPC874 618170.438 7567180 228.55 66.5 Chip 96  2008  26 

IPC875 618161.063 7567176 228.41 66.5 Chip 96  2008  26 

IPC876 618151.813 7567172 228.34 64.14 Chip 96  2008  28 
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IPC877 618142.688 7567168.5 228.29 42.5 Chip 96  2008  26 

IPC878 618133.5 7567166 228.29 42.5 Chip 96  2008  23.5 

IPC879 618123.75 7567162 228.12 42.5 Chip 96  2008  20 

IPC880 618114.5 7567158.5 228.12 42.5 Chip 96  2008  23 

IPC881 618105.063 7567154.5 227.99 42.5 Chip 96  2008  18 

IPC882 618095.688 7567150.5 227.87 42.5 Chip 96  2008  18.5 

IPC883 618086.563 7567147 227.87 39 Chip 96  2008  19.5 

IPC884 618077.25 7567144 227.78 38 Chip 96  2008  21 

IPC885 617737.5 7567420 228.71 54.5 Chip 96  2008  22.5 

IPC886 617746.188 7567415 228.76 54.5 Chip 96  2008  21 

IPC887 617764.25 7567405 228.76 56 Chip 96  2008  21 

IPC888 617782.188 7567395 228.7 56 Chip 96  2008  21 

IPC889 617800.125 7567385 228.62 56 Chip 96  2008  21 

IPC890 617817.563 7567374.5 228.51 56 Chip 96  2008  21 

IPC891 617835.688 7567365 228.36 54.5 Chip 96  2008  20.5 

IPC892 617852.438 7567355.5 228.46 54.5 Chip 96  2008  21 

IPC893 617924.5 7567486.5 231.03 72 Chip 96  2008  35 

IPC894 617906.563 7567495.5 231.06 72 Chip 96  2008  34 

IPC895 617888.375 7567505.5 231.01 76 Chip 96  2008  36 

IPC896 617870.125 7567516 230.97 78 Chip 96  2008  34 

IPC897 617,852 7567525 231.01 72.5 Chip 96  2008  35 

IPC898 617833.375 7567535 230.9 78 Chip 96  2008  33 

IPC899 617815.375 7567544.5 230.75 78 Chip 96  2008  35 

IPC900 617797.375 7567554.5 230.85 74 Chip 96  2008  37 

IPC901 617910.125 7567661.5 233.36 84.5 Chip 96  2008  34 

IPC902 617881.938 7567703.5 233.47 90 Chip 96  2008  35.5 

IPC903 617853.438 7567745 233.58 94 Chip 96  2008  35 

IPC904 618,061.5 7567619.5 233.26 66.85 Chip 96  2008  20 

IPC905 618043.063 7567619.5 233.41 78.5 Chip 96  2008  24.5 

IPC906 618,081.5 7567619 233.25 126 Chip 96  2008  23 

IPC907 618,052.25 7567619.5 233.37 126 Chip 96  2008  21 

IPC908 618055.375 7567479 231.29 60.76 Chip 96  2008  25 
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CAIE0034 618140.523 7572226.9 235.8 273.8 Core 96 HQ3 2015 / 2016 no  

CAIE0035 618,144.74 7572228.63 235.8 273.8 Core 96 HQ3 2015 / 2016 Yes 30 

CAIN0002 617332.142 7569353.27 235.96 138.4 Core 96 HQ3 2015 / 2016 Yes  

CAIN0006 617460.501 7571080.06 228.84 165.14 Core 96 HQ3 2015 / 2016 Yes  

CGIE0025 617953.348 7570624.59 237.15 190.43 Core 96 HQ3 2015 / 2016 Yes  

CGIE0026 617688.066 7568633.17 238.24 131 Core 96 HQ3 2015 / 2016 Yes  

CGIE0027 617688.972 7568634.74 238.25 135.59 Core 96 HQ3 2015 / 2016 yes  

CGIN0007 617427.688 7570176.23 235.07 156.22 Core 96 HQ3 2015 / 2016 yes  

CGIN0012 617504.692 7571987.57 228.92 150 Core 96 HQ3 2015 / 2016 no  

CGIN0042 617504.69 7571987.57 228.92 204.88 Core 96 HQ3 2015 / 2016 yes 14 

CGIN0067 617023.175 7572498.59 236.48 125.9 Core 96 HQ3 2015 / 2016 yes 26 

CGIN0073 617423.270 7568883.44 236.82 137.3 Core 96 HQ3 2016 Yes 20 

CGIN0090 616503.558 7571040.31 207.81 57.22 Core 96 HQ3 2016 Yes  

CQIN0026 615961.21 7572811.79 246.92 77 Core 96 HQ3 2015 / 2016 Yes 16 

CQIN0074 616183.02 7572252.51 240.29 89 Core 96 HQ3 2016 Yes 14 

CQIN0075 616084.69 7572356.32 241.35 36 Core 96 HQ3 2016 Yes 12 

CQIN0091 616448.31 7571399.63 225.3 89.3 Core 96 HQ3 2016 Yes 17 

RSIN0001 617831.417 7572125.83 231.32 24 Chip 100 - 2015 / 2016   

RSIN0003 617840.943 7572126.74 231.46 250 Chip 100 - 2015 / 2016   

RSIN0004 617349.244 7571786.88 229.79 179.1 Chip 100 - 2015 / 2016   

RSIN0005 617237 7571350.17 227.69 160 Chip 100 - 2015 / 2016   

RSIN0008 617460.69 7570626.61 230.87 167 Chip 100 - 2015 / 2016   

RSIN0009 617192.608 7570365.75 228.96 140 Chip 100 - 2015 / 2016   

RSIN0010 617353.781 7572372.66 232.51 198.5 Chip 100 - 2015 / 2016  15 

RSIN0011 616000 7572568 243.4 92 Chip 100 - 2015 / 2016  16 

RSIN0012 616035 7572572 243.3 89 Chip 100 - 2015 / 2016  21 

RSIN0013 615967 7572641 243.4 137 Chip 100 - 2015 / 2016  17 

RSIN0014 616008 7572643 244.1 143 Chip 100 - 2015 / 2016  19.95 

RSIN0015 616043 7572641 244.4 89 Chip 100 - 2015 / 2016  15 

RSIN0016 615935 7572882 247.1 113 Chip 100 - 2015 / 2016  23 

RSIN0017 615894 7572881 247.9 101 Chip 100 - 2015 / 2016  21 

RSIN0018 615854 7572876 247.7 89 Chip 100 - 2015 / 2016  19 
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RSIN0019 615919 7573018 249.6 95 Chip 100 - 2015 / 2016  18 

RSIN0020 615836 7573010 250.4 89 Chip 100 - 2015 / 2016  22 

RSIN0021 615943 7572683 244.7 89 Chip 100 - 2015 / 2016  21.09 

RSIN0022 616004 7572608 243.7 119 Chip 100 - 2015 / 2016  19 

RSIN0023 616083.21 7572642.25 244.3 93 Chip 100 - 2015 / 2016  20 

RSIN0024 615896 7572964 249.3 88 Chip 100 - 2015 / 2016  30 

RSIN0025 615961 7572812 246.9 88 Chip 100 - 2015 / 2016  16 

RSIN0027 616077.62 7572572.69 243.84 88 Chip 100 - 2015 / 2016  22 

RSIN0028 616005.99 7572965.3 248.7 100 Chip 100 - 2015 / 2016  16 

RSIN0029 616286.53 7571479.07 233.27 136 Chip 100 - 2015 / 2016  24 

RSIN0030 616263.16 7571487.1 234.01 118 Chip 100 - 2015 / 2016  22 

RSIN0031 616270.96 7571647.4 234.54 118 Chip 100 - 2015 / 2016  17 

RSIN0032 616233.1 7571650.84 234.75 118 Chip 100 - 2015 / 2016  25 

RSIN0033 616232.12 7571578.08 234.03 112 Chip 100 - 2015 / 2016  28 

RSIN0034 616217.86 7571612.98 234.39 112 Chip 100 - 2015 / 2016  25 

RSIN0035 616199.67 7571650.35 234.89 112 Chip 100 - 2015 / 2016  24 

RSIN0036 616273.91 7571782 235.67 148 Chip 100 - 2015 / 2016  22 

RSIN0037 616226.12 7571792.91 235.87 130 Chip 100 - 2015 / 2016  18 

RSIN0038 616195.15 7571761.45 235.75 117 Chip 100 - 2015 / 2016  20 

RSIN0039 616246.53 7571870.2 236.31 142 Chip 100 - 2015 / 2016   

RSIN0040 616164.45 7571877.53 236.83 135 Chip 100 - 2015 / 2016   

RSIN0041 616124.15 7571882.66 237.05 135 Chip 100 - 2015 / 2016   

RSIN0043 616204.76 7571873.86 236.6 141 Chip 100 - 2015 / 2016   

RSIN0044 616211.09 7572001.58 237.77 135 Chip 100 - 2015 / 2016   

RSIN0045 616171 7572007 237.9 129 Chip 100 - 2015 / 2016  20 

RSIN0046 616131 7572014 238.22 135 Chip 100 - 2015 / 2016  17 

RSIN0047 616091 7572019 238.66 135 Chip 100 - 2015 / 2016  19 

RSIN0048 616125 7572048 239 111 Chip 100 - 2015 / 2016  20 

RSIN0049 616033 7572459 243 69 Chip 100 - 2015 / 2016  15.21 

RSIN0050 615993 7572458 242.38 63 Chip 100 - 2015 / 2016  19.21 

RSIN0051 615988 7572403 242.15 75 Chip 100 - 2015 / 2016  20.27 

RSIN0052 616025 7572403 242 75 Chip 100 - 2015 / 2016  15.67 
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RSIN0053 617392 7572701 240 178 Chip 100 - 2015 / 2016  21 

RSIN0054 616058 7572460 243 75 Chip 100 - 2015 / 2016  22.92 

RSIN0055 616045 7572220 240.82 105 Chip 100 - 2015 / 2016  6 

RSIN0056 616008 7572218 240.23 105 Chip 100 - 2015 / 2016  6 

RSIN0057 615968.33 7572219.31 237.34 93 Chip 100 - 2015 / 2016   

RSIN0058 616103.9 7571828.32 237.38 27 Chip 100 - 2015 / 2016   

RSIN0059 616139.98 7571965.56 237.82 129 Chip 100 - 2015 / 2016   

RSIN0060 616102.78 7571966.96 237.96 123 Chip 100 - 2015 / 2016   

RSIN0061 616067.45 7571968.14 237.79 123 Chip 100 - 2015 / 2016  18 

RSIN0062 616093.61 7571915.56 237.29 123 Chip 100 - 2015 / 2016  29 

RSIN0063 616304.62 7571612.01 234.25 105 Chip 100 - 2015 / 2016  23 

RSIN0064 616300.68 7571692.85 234.85 105 Chip 100 - 2015 / 2016  17 

RSIN0065 616101.55 7571847.33 237.29 123 Chip 100 - 2015 / 2016  24 

RSIN0066 616152.35 7572409.49 241.57 93 Chip 100 - 2015 / 2016  27 

RSIN0068 616269.22 7571247.37 208.04 93 Chip 100 - 2015 / 2016  10 

RSIN0069 616303.51 7571252.43 209.34 93 Chip 100 - 2015 / 2016  8 

RSIN0070 616184 7571580.6 204.5 111 Chip 100 - 2015 / 2016   

RSIN0071 616213.07 7571474.27 202.76 81 Chip 100 - 2015 / 2016   

RSIN0072 616099.36 7572079.53 238.67 105 Chip 100 - 2015 / 2016  10 

RSIN0076 616109.68 7572971.54 247.76 93 Chip 100 - 2016  13 

RSIN0077 616097.95 7572900.78 246.98 87 Chip 100 - 2016  25 

RSIN0078 616086.81 7572825.25 246.14 75 Chip 100 - 2016  18 

RSIN0079 616180.16 7572091.87 238.56 73 Chip 100 - 2016  18 

RSIN0080 616189.56 7572077.31 238.41 101 Chip 100 - 2016  18 

RSIN0081 616324.32 7571782.04 235.45 89 Chip 100 - 2016  22 

RSIN0082 616314.65 7571814.04 235.78 77 Chip 100 - 2016  20 

RSIN0083 616311.32 7571824.84 235.83 89 Chip 100 - 2016  19 

RSIN0084 61098.53 7569560.33 227.32 32 Chip 100 - 2016   

RSIN0085 616125.22 7569581.05 227.46 35 Chip 100 - 2016   

RSIN0086 616618.83 7569948.64 226.43 59 Chip 100 - 2016  17 

RSIN0087 616708.27 7569939.35 226.36 89 Chip 100 - 2016  6 

RSIN0088 616127.50 7572868.47 246.57 83 Chip 100 - 2016  14 
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RSIN0089 616095.12 7572876.23 246.72 65 Chip 100 - 2016  13 

CAIE0308 618735.62 7572252.74 236.83 294.65 Core 96 HQ3 2017 Yes 19 

CAIE0309 618139.48 7571298.16 226.74 228.07 Core 96 HQ3 2017 Yes 17 

CAIN0097 617421.14 7570029.93 236.26 153.4 Core 96 HQ3 2017 Yes 25 

CAIN0098 617388.72 7572078.17 230.04 198.6 Core 96 HQ3 2017 Yes 21 

CGIE0303 617861.29 7568177.8 236.96 104.27 Core 96 HQ3 2017 Yes 28 

CGIE0304 617799.62 7570177.11 241.03 159.34 Core 96 HQ3 2017 Yes 21.62 

CGIE0305 617923.37 7570974.88 233.28 207.52 Core 96 HQ3 2017 Yes 24 

CGIE0310 618165.91 7571628.96 228.24 249.51 Core 96 HQ3 2017 Yes 19 

CGIN0092 617529.78 7570639.12 231.83 180.54 Core 96 HQ3 2017 Yes 21 

CGIN0093 617180.92 7570999.83 227.64 140.95 Core 96 HQ3 2017 Yes 21.5 

CGIN0094 617148.19 7570543.9 226.83 132.44 Core 96 HQ3 2017 No 18 

CGIN0095 617569.63 7569759.99 239.86 171.47 Core 96 HQ3 2017 No 22 

CGIN0096 617143.89 7569767.68 232.86 135.56 Core 96 HQ3 2017 Yes 24 

CGIN0099 616919.76 7570141.28 228.48 120.21 Core 96 HQ3 2017 Yes 20 

CGIN0100 617257.46 7571566.18 227.18 147.3 Core 96 HQ3 2017 Yes 19 

CGIN0101 617522.94 7569760.85 239.25 166.21 Core 96 HQ3 2017 Yes 22 

CGIN0102 617023.99 7572006.04 234.08 153.48 Core 96 HQ3 2017 Yes 22 

CGIN0103 617766.77 7572446.88 232.15 250 Core 96 HQ3 2017 Yes 14 

CGIN0104 617199.22 7570546.25 227.59 144.35 Core 96 HQ3 2017 Yes 17 

RSIE0342 617678.49 7570192.48 239.59 180 Chip 100  2018/2019 No 30 

RSIE0343 617808.26 7569895.12 242.62 225 Chip 100  2018/2019 No 23 

RSIE0344 617630.92 7569593.31 240.06 171 Chip 100  2018/2019 No 24 

RSIE0346 617623.67 7568852.87 238.14 153 Chip 100  2018/2019 No 24 

RSIE0347 617804.42 7569154.95 242.34 195 Chip 100  2018/2019 No 38 

RSIE0348 617628.77 7568574.64 237.33 162 Chip 100  2018/2019 No 36 

RSIE0349 617869.9 7568413.94 239.35 189 Chip 100  2018/2019 No 28 

RSIE0358 617643.44 7569534.29 239.71 177 Chip 100  2018/2019 No 17 

RSIE0444 618266.4 7568233.34 241.92 194 Chip 100  2018/2019 No 16 

RSIE0445 618091.29 7568355.53 241.24 206 Chip 100  2018/2019 No 28 

RSIE0446 618156.08 7568129.05 239.46 194 Chip 100  2018/2019 No 20 

RSIN0125 617597.87 7569887.97 239.78 165 Chip 100  2018/2019 No 32 
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RSIN0126 617392.58 7569692.36 237.01 147 Chip 100  2018/2019 No 48 

RSIN0127 617529.11 7569239.55 237.23 178 Chip 100  2018/2019 No 25 

RSIN0128 617452.79 7569137.91 237.23 144 Chip 100  2018/2019 No 34 

RSIN0129 617440.28 7569125.52 237.22 153 Chip 100  2018/2019 No 30 

RSIN0130 617422.77 7569108.59 237.1 147 Chip 100  2018/2019 No 23.5 

RSIN0131 617471.05 7569153.75 237.22 142 Chip 100  2018/2019 No 27 

RSIN0132 617545.11 7571160.14 229.74 22 Chip 100  2018/2019 No 33 

RSIN0133 617546.4 7571158.99 229.76 183 Chip 100  2018/2019 No 33 

RSIN0134 617530.04 7571142.99 229.56 183 Chip 100  2018/2019 No 26 

RSIN0135 617506.23 7571120.06 229.38 169 Chip 100  2018/2019 No 36 

RSIN0136 617490.89 7571104.14 229.2 165 Chip 100  2018/2019 No 29 
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001R LHL 111.12 112.32 1.20 1 

001R LHL 111.12 112.32 1.20 1 

001R LHU 108.48 110.92 2.44 1 

002R LHD 73.36 77.20 3.84 1 

003R LHD 39.80 43.64 3.84 1 

005R LHD 53.86 57.98 4.12 1 

006R LHD 51.55 55.40 3.85 1 

007R LHD 30.32 34.05 3.73 1 

008R LHD 7.90 9.16 1.26 1 

009R LHD 86.64 90.12 3.48 1 

011R LHD 14.84 16.42 1.58 1 

013R LHD 34.70 34.71 0.01 1 

015R LHD 105.06 108.94 3.88 1 

017R LHD 24.46 27.92 3.46 1 

018R LHD 64.32 68.00 3.68 1 

019R LHD 39.90 46.86 6.96 1 

021R LHD 52.74 56.68 3.94 1 

023R LHD 15.68 19.84 4.16 1 

026R LHD 100.68 104.52 3.84 1 

027R LHL 62.92 64.05 1.13 1 

027R LHU 59.84 62.62 2.78 1 

028R LHL 37.16 37.97 0.81 1 

028R LHU 32.40 35.13 2.73 1 

029R LHL 17.15 17.60 0.45 1 

029R LHU 10.38 12.00 1.62 1 

030R LHL 27.80 28.80 1.00 1 

030R LHU 25.12 27.76 2.64 1 

032R LHD 36.46 40.48 4.02 1 

033R LHD 22.80 26.88 4.08 1 

034R LHD 27.40 31.04 3.64 1 

035R LHD 11.84 15.64 3.80 1 

036R LHD 15.03 17.80 2.77 1 
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037R LHD 76.76 80.36 3.60 1 

038R LHD 61.59 64.63 3.04 1 

039R LHD 52.25 55.72 3.47 1 

041R LHD 42.60 45.93 3.33 1 

042R LHD 26.22 28.92 2.70 1 

044R LHD 31.20 31.30 0.10 1 

045R LHD 56.92 60.77 3.85 1 

046R LHL 85.58 86.65 1.07 1 

046R LHU 83.56 85.44 1.88 1 

047R LHD 136.15 139.76 3.61 1 

049C LHL 27.99 29.01 1.02 1 

049C LHU 25.34 27.99 2.65 1 

051R LHD 112.63 115.60 2.97 1 

052R LHD 111.50 114.50 3.00 1 

055C LHD 36.60 39.88 3.28 1 

056C LHD 42.45 46.42 3.97 1 

058C LHL 37.10 37.86 0.76 1 

058C LHU 32.20 34.84 2.64 1 

061C LHD 60.65 64.50 3.85 1 

062C LHD 56.82 60.80 3.98 1 

063C LHD 30.68 34.31 3.63 1 

064R LHD 115.22 117.26 2.04 1 

066R LHD 96.19 99.41 3.22 1 

067R LHD 87.00 90.00 3.00 1 

068R LHD 26.09 29.68 3.59 1 

069R LHD 38.18 41.96 3.78 1 

070R LHD 88.89 92.66 3.77 1 

071R LHD 54.68 57.94 3.26 1 

072R LHL 104.20 105.20 1.00 1 

072R LHU 101.60 104.02 2.42 1 

073R LHL 77.28 78.30 1.02 1 

073R LHU 74.58 77.09 2.51 1 
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075R LHL 53.08 53.80 0.72 1 

075R LHU 46.96 49.38 2.42 1 

076R LHL 22.75 23.15 0.40 1 

076R LHU 11.72 14.27 2.55 1 

077R LHL 55.52 56.50 0.98 1 

077R LHU 53.28 55.47 2.19 1 

078R LHD 103.63 107.10 3.47 1 

079R LHL 83.82 84.94 1.12 1 

079R LHU 81.08 83.72 2.64 1 

080R LHL 38.78 39.78 1.00 1 

080R LHU 35.85 38.38 2.53 1 

083R LHD 66.84 70.72 3.88 1 

084R LHD 38.34 42.25 3.91 1 

085R LHD 17.94 22.07 4.13 1 

086R LHD 58.73 62.38 3.65 1 

087R LHL 15.30 15.85 0.55 1 

087R LHU 8.58 9.50 0.92 1 

088R LHD 5.70 6.60 0.90 1 

089R LHD 40.68 44.38 3.70 1 

090R LHD 51.78 55.39 3.61 1 

091R LHD 73.91 77.33 3.42 1 

092R LHD 43.63 47.46 3.83 1 

093R LHD 10.84 14.68 3.84 1 

094R LHD 117.79 121.32 3.53 1 

095R LHD 145.83 149.16 3.33 1 

096R LHD 117.37 120.90 3.53 1 

097R LHD 89.56 92.96 3.40 1 

099C LHD 54.82 68.77 13.95 1 

1001R LHL 80.48 81.42 0.94 1 

1001R LHU 77.36 80.08 2.72 1 

1002R LHL 77.60 78.78 1.18 1 

1002R LHL 84.78 85.94 1.16 2 
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1002R LHU 74.48 77.36 2.88 1 

1002R LHU 81.32 84.46 3.14 2 

1003R LHL 37.20 38.24 1.04 1 

1003R LHL 55.80 58.38 2.58 2 

1003R LHL 66.82 68.22 1.40 3 

1003R LHL 74.34 75.82 1.48 4 

1003R LHU 33.40 37.00 3.60 1 

1003R LHU 49.20 52.80 3.60 2 

1003R LHU 61.94 66.54 4.60 3 

1003R LHU 69.18 72.78 3.60 4 

1004R LHL 76.36 77.60 1.24 1 

1004R LHL 84.35 85.35 1.00 2 

1004R LHU 73.26 76.12 2.86 1 

1004R LHU 83.20 84.35 1.15 2 

1005R LHL 40.08 41.20 1.12 1 

1005R LHU 36.86 39.84 2.98 1 

1006R LHL 65.00 65.88 0.88 1 

1006R LHU 59.70 62.37 2.67 1 

1007R LHL 26.40 27.38 0.98 1 

1007R LHU 23.00 24.97 1.97 1 

1008R LHL 24.40 25.02 0.62 1 

1008R LHL 40.12 45.84 5.72 2 

1008R LHU 20.24 23.30 3.06 1 

1008R LHU 35.02 38.72 3.70 2 

1009R LHL 62.32 63.20 0.88 1 

1009R LHU 56.66 59.44 2.78 1 

100R LHD 42.42 45.46 3.04 1 

1010R LHL 53.44 54.48 1.04 1 

1010R LHU 19.32 50.16 30.84 1 

1011R LHL 24.86 25.78 0.92 1 

1011R LHL 40.00 40.94 0.94 2 

1011R LHU 20.42 22.94 2.52 1 
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1011R LHU 35.00 37.06 2.06 2 

1012R LHL 25.12 26.00 0.88 1 

1012R LHU 20.46 22.32 1.86 1 

1013R LHL 44.10 44.70 0.60 1 

1013R LHU 33.22 35.66 2.44 1 

1014R LHU 34.40 46.98 12.58 1 

1015R LHL 41.28 41.98 0.70 1 

1015R LHU 8.60 33.14 24.54 1 

1016R LHL 26.94 27.64 0.70 1 

1016R LHU 15.68 18.16 2.48 1 

1018R LHL 68.56 69.80 1.24 1 

1018R LHL 108.86 109.84 0.98 2 

1018R LHU 65.60 68.40 2.80 1 

1018R LHU 106.02 108.68 2.66 2 

1019R LHL 54.04 54.86 0.82 1 

1019R LHL 83.04 84.16 1.12 2 

1019R LHU 51.24 53.82 2.58 1 

1019R LHU 79.82 82.80 2.98 2 

1020R LHL 53.48 85.96 32.48 1 

1020R LHU 51.00 53.26 2.26 1 

1021R LHL 52.02 53.40 1.38 1 

1021R LHU 49.56 51.88 2.32 1 

1022R LHL 76.28 77.26 0.98 1 

1022R LHU 73.46 76.06 2.60 1 

1023R LHD 86.62 90.16 3.54 1 

1024R LHD 86.62 89.82 3.20 1 

1025R LHD 87.08 90.55 3.47 1 

1026R LHD 87.88 91.34 3.46 1 

1027R LHD 91.38 94.98 3.60 1 

1028R LHL 63.65 64.24 0.59 1 

1028R LHU 51.28 53.56 2.28 1 

1029R LHL 69.18 69.66 0.48 1 
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1029R LHU 55.80 58.02 2.22 1 

102R LHD 40.50 42.20 1.70 1 

1030R LHL 27.00 27.42 0.42 1 

1030R LHL 78.93 79.37 0.44 2 

1030R LHU 18.70 19.95 1.25 1 

1030R LHU 67.56 69.50 1.94 2 

1031R LHL 64.15 65.10 0.95 1 

1031R LHU 54.36 56.38 2.02 1 

1032R LHL 64.16 65.04 0.88 1 

1032R LHU 55.00 57.06 2.06 1 

1033R LHL 33.58 34.22 0.64 1 

1033R LHL 84.13 84.68 0.55 2 

1033R LHU 22.38 24.32 1.94 1 

1033R LHU 53.45 72.98 19.53 2 

1034R LHL 73.28 73.86 0.58 1 

1034R LHU 60.46 62.80 2.34 1 

1035R LHD 82.80 86.38 3.58 1 

1036R LHD 79.56 84.18 4.62 1 

103R LHD 25.86 28.58 2.72 1 

104R LHD 22.83 25.52 2.69 1 

105R LHD 15.30 17.25 1.95 1 

108R LHD 70.71 74.19 3.48 1 

109R LHD 92.52 96.06 3.54 1 

110R LHD 116.16 119.58 3.42 1 

111R LHD 79.04 82.59 3.55 1 

112R LHD 196.16 199.92 3.76 1 

115R LHD 36.02 39.78 3.76 1 

116R LHD 102.78 106.40 3.62 1 

117R LHD 110.41 114.32 3.91 1 

118R LHD 118.08 122.20 4.12 1 

119R LHD 130.52 133.93 3.41 1 

120C LHD 56.16 60.00 3.84 1 
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122C LHD 58.28 80.00 21.72 1 

123R LHD 81.67 95.32 13.65 1 

125C LHD 94.55 98.06 3.51 1 

127C LHD 28.08 31.68 3.60 1 

128C LHD 52.13 55.72 3.59 1 

129C LHD 37.27 40.80 3.53 1 

130R LHD 99.48 103.18 3.70 1 

131R LHD 105.64 108.78 3.14 1 

132R LHD 149.00 152.50 3.50 1 

133R LHD 125.58 129.04 3.46 1 

134R LHD 147.74 151.41 3.67 1 

135R LHD 26.14 29.78 3.64 1 

136R LHD 72.52 76.00 3.48 1 

137R LHD 110.60 114.02 3.42 1 

138R LHD 76.18 79.44 3.26 1 

139R LHD 61.24 65.26 4.02 1 

141C LHD 74.97 78.10 3.13 1 

142C LHD 43.24 46.51 3.27 1 

143R LHD 91.94 95.20 3.26 1 

144R LHD 84.12 87.22 3.10 1 

145R LHD 108.74 111.80 3.06 1 

146R LHD 20.74 24.22 3.48 1 

147R LHD 23.50 26.94 3.44 1 

148R LHD 101.57 105.44 3.87 1 

149R LHD 123.04 126.40 3.36 1 

150R LHD 114.48 117.76 3.28 1 

151R LHD 33.06 35.88 2.82 1 

152R LHD 65.80 68.84 3.04 1 

153R LHD 79.38 82.88 3.50 1 

154R LHD 99.64 103.08 3.44 1 

155R LHD 143.05 146.54 3.49 1 

158R LHD 93.44 97.18 3.74 1 
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159R LHD 103.37 108.88 5.51 1 

160R LHD 84.49 88.55 4.06 1 

161R LHD 91.58 95.45 3.87 1 

162C LHD 15.06 24.76 9.70 1 

163C LHD 52.10 55.03 2.93 1 

164C LHD 19.12 22.05 2.93 1 

165R LHD 14.28 17.22 2.94 1 

166R LHD 49.90 53.48 3.58 1 

167C LHD 27.56 30.85 3.29 1 

168R LHD 33.77 36.68 2.91 1 

169R LHD 89.81 93.08 3.27 1 

170R LHD 76.54 80.76 4.22 1 

171R LHD 76.72 80.98 4.26 1 

173R LHD 18.70 22.01 3.31 1 

174R LHD 61.18 65.38 4.20 1 

177R LHD 21.04 24.82 3.78 1 

178R LHD 30.97 34.98 4.01 1 

179R LHD 42.01 46.38 4.37 1 

181C LHD 101.53 105.26 3.73 1 

182C LHD 25.92 29.36 3.44 1 

184C LHD 19.58 22.29 2.71 1 

185C LHD 69.93 72.95 3.02 1 

186R LHD 18.51 21.28 2.77 1 

187C LHD 24.04 26.85 2.81 1 

188C LHD 63.52 67.31 3.79 1 

189C LHD 23.10 26.64 3.54 1 

190C LHD 60.66 64.82 4.16 1 

192C LHD 128.24 131.68 3.44 1 

193R LHD 86.60 90.29 3.69 1 

194C LHD 99.92 103.58 3.66 1 

196C LHD 89.38 92.80 3.42 1 

200L LHD 14.44 18.74 4.30 1 
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201L LHD 17.48 21.44 3.96 1 

202L LHD 15.53 19.88 4.35 1 

203L LHD 18.07 22.34 4.27 1 

204L LHD 16.68 20.69 4.01 1 

205L LHD 18.16 22.08 3.92 1 

206L LHD 13.80 17.52 3.72 1 

207L LHD 17.42 21.16 3.74 1 

208L LHD 17.72 21.22 3.50 1 

209L LHD 8.20 10.34 2.14 1 

210L LHD 9.40 13.04 3.64 1 

211L LHD 13.68 18.04 4.36 1 

212L LHD 13.14 17.44 4.30 1 

213L LHD 9.20 13.08 3.88 1 

215L LHD 13.40 13.90 0.50 1 

216L LHD 8.10 8.90 0.80 1 

217L LHD 11.20 15.20 4.00 1 

218L LHD 9.60 13.30 3.70 1 

219L LHD 12.80 16.72 3.92 1 

220L LHD 10.76 14.48 3.72 1 

223L LHD 23.40 27.20 3.80 1 

224L LHD 19.20 22.90 3.70 1 

225L LHD 14.00 17.60 3.60 1 

226L LHD 11.20 15.30 4.10 1 

227L LHD 17.64 21.10 3.46 1 

228L LHD 11.50 15.30 3.80 1 

229L LHD 10.64 11.78 1.14 1 

230L LHD 7.36 8.48 1.12 1 

231R LHD 27.30 31.10 3.80 1 

233R LHD 124.00 125.00 1.00 1 

237R LHD 19.35 20.50 1.15 1 

239P LHD 97.42 101.03 3.61 1 

241L LHD 9.24 11.44 2.20 1 
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242L LHD 12.44 16.76 4.32 1 

243L LHD 19.42 23.16 3.74 1 

244L LHD 11.75 15.32 3.57 1 

245L LHD 11.72 15.09 3.37 1 

247L LHD 19.42 23.02 3.60 1 

249L LHD 14.75 17.40 2.65 1 

250L LHD 13.80 14.00 0.20 1 

251L LHD 15.28 16.80 1.52 1 

252L LHD 18.48 21.28 2.80 1 

253L LHD 21.09 23.75 2.66 1 

254L LHD 14.80 18.00 3.20 1 

255L LHD 12.20 13.22 1.02 1 

256L LHD 22.24 25.63 3.39 1 

257L LHD 15.55 18.75 3.20 1 

258L LHD 15.54 18.38 2.84 1 

259L LHD 13.20 15.69 2.49 1 

260L LHD 10.87 11.64 0.77 1 

261L LHD 17.20 20.12 2.92 1 

262L LHD 17.43 20.78 3.35 1 

263L LHD 13.45 15.15 1.70 1 

264L LHD 14.81 18.08 3.27 1 

265L LHD 15.10 18.85 3.75 1 

266L LHD 10.76 12.04 1.28 1 

267L LHD 16.53 20.16 3.63 1 

269L LHD 21.40 23.37 1.97 1 

270L LHD 16.04 18.74 2.70 1 

271P LHD 40.08 43.58 3.50 1 

272P LHD 37.88 41.29 3.41 1 

273P LHD 120.72 124.33 3.61 1 

275P LHD 63.70 69.00 5.30 1 

280P LHD 11.00 14.00 3.00 1 

281L LHD 23.25 27.48 4.23 1 
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282L LHD 16.36 20.40 4.04 1 

283L LHD 14.53 18.32 3.79 1 

284L LHD 16.19 18.81 2.62 1 

285L LHD 15.18 17.84 2.66 1 

286L LHD 17.57 20.40 2.83 1 

288L LHD 27.40 30.30 2.90 1 

289L LHD 15.12 18.30 3.18 1 

290L LHD 15.10 15.80 0.70 1 

291L LHD 17.50 20.70 3.20 1 

292L LHD 14.95 18.96 4.01 1 

293L LHD 13.36 15.90 2.54 1 

294L LHD 17.44 21.28 3.84 1 

296L LHL 13.24 13.92 0.68 1 

296L LHU 12.15 13.12 0.97 1 

297L LHL 22.86 23.84 0.98 1 

297L LHU 20.15 22.68 2.53 1 

298L LHL 19.48 20.91 1.43 1 

298L LHU 16.70 19.36 2.66 1 

299L LHL 13.63 14.04 0.41 1 

299L LHU 9.92 10.92 1.00 1 

300P LHD 40.24 43.43 3.19 1 

310L LHL 18.32 19.10 0.78 1 

310L LHU 14.45 16.20 1.75 1 

311L LHL 21.84 22.28 0.44 1 

311L LHU 14.39 16.84 2.45 1 

312L LHU 10.72 13.28 2.56 1 

313L LHL 13.95 14.24 0.29 1 

315L LHD 19.04 23.82 4.78 1 

316L LHD 14.96 18.72 3.76 1 

326R LHD 14.56 18.00 3.44 1 

327R LHD 29.08 33.12 4.04 1 

328C LHD 28.86 32.74 3.88 1 
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329R LHD 39.87 43.66 3.79 1 

331R LHD 24.30 28.00 3.70 1 

332C LHD 24.71 28.40 3.69 1 

333C LHD 24.63 28.34 3.71 1 

334C LHD 52.05 55.52 3.47 1 

335C LHD 51.76 55.23 3.47 1 

338R LHD 25.28 29.45 4.17 1 

350C LHD 23.82 27.98 4.16 1 

351C LHL 78.79 80.62 1.83 1 

351C LHU 76.19 78.79 2.60 1 

352C LHD 63.58 67.14 3.56 1 

400R LHD 20.98 25.40 4.42 1 

401C LHD 21.12 25.50 4.38 1 

402C LHD 21.96 25.84 3.88 1 

403R LHD 24.82 28.51 3.69 1 

404C LHD 24.70 28.39 3.69 1 

405C LHD 20.02 23.53 3.51 1 

406C LHD 22.70 26.48 3.78 1 

407C LHD 22.54 25.28 2.74 1 

408C LHD 23.28 27.11 3.83 1 

410C LHD 20.46 24.15 3.69 1 

4110 LHD 41.50 44.20 2.70 1 

411C LHL 29.84 30.78 0.94 1 

411C LHU 27.14 29.63 2.49 1 

412C LHL 44.57 46.28 1.71 1 

412C LHU 42.38 44.57 2.19 1 

413C LHL 30.31 31.07 0.76 1 

413C LHU 25.04 27.70 2.66 1 

414R LHL 37.51 38.12 0.61 1 

414R LHU 29.39 32.15 2.76 1 

415C LHL 37.14 37.69 0.55 1 

415C LHU 29.05 31.73 2.68 1 
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417C LHL 33.88 34.24 0.36 1 

417C LHU 23.22 25.75 2.53 1 

418R LHL 39.81 40.47 0.66 1 

418R LHU 28.36 30.58 2.22 1 

419C LHL 39.94 40.56 0.62 1 

419C LHU 28.41 30.61 2.20 1 

420R LHL 41.72 42.52 0.80 1 

420R LHU 31.36 33.69 2.33 1 

421C LHL 41.77 42.54 0.77 1 

421C LHU 31.37 33.66 2.29 1 

422R LHL 45.24 45.92 0.68 1 

422R LHU 31.98 34.08 2.10 1 

423C LHL 45.30 45.60 0.30 1 

423C LHU 31.83 33.90 2.07 1 

424R LHD 19.80 22.82 3.02 1 

4257 LHD 17.98 20.42 2.44 1 

4258 LHD 46.94 49.38 2.44 1 

4259 LHD 35.05 37.31 2.26 1 

425C LHD 23.74 25.12 1.38 1 

426R LHD 26.78 29.53 2.75 1 

428R LHD 67.52 70.93 3.41 1 

429R LHD 43.42 46.20 2.78 1 

430R LHD 53.64 56.40 2.76 1 

432R LHD 65.96 69.06 3.10 1 

433R LHD 52.24 54.16 1.92 1 

434R LHD 48.13 50.30 2.17 1 

435R LHD 59.85 60.06 0.21 1 

436R LHD 52.57 55.52 2.95 1 

437R LHD 50.24 53.10 2.86 1 

438R LHD 18.38 21.42 3.04 1 

440R LHD 24.98 26.88 1.90 1 

455C LHD 18.43 21.43 3.00 1 
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456C LHD 24.68 27.42 2.74 1 

458R LHD 70.76 73.78 3.02 1 

459R LHD 46.09 49.26 3.17 1 

460R LHD 29.90 32.24 2.34 1 

461R LHD 22.80 26.13 3.33 1 

462R LHD 20.57 24.18 3.61 1 

463R LHD 36.12 39.40 3.28 1 

464R LHD 41.30 44.56 3.26 1 

465R LHD 20.31 24.08 3.77 1 

466R LHD 24.15 27.97 3.82 1 

467R LHD 22.25 26.29 4.04 1 

469C LHD 24.11 27.00 2.89 1 

470C LHD 23.18 26.24 3.06 1 

471C LHD 20.67 24.24 3.57 1 

472C LHD 20.43 24.31 3.88 1 

473C LHD 24.02 27.86 3.84 1 

474C LHD 22.18 26.20 4.02 1 

475C LHD 24.47 28.71 4.24 1 

476C LHD 23.55 27.72 4.17 1 

477C LHD 17.37 21.82 4.45 1 

478C LHL 30.40 31.24 0.84 1 

478C LHU 25.17 27.89 2.72 1 

479R LHD 81.52 85.68 4.16 1 

480R LHD 84.34 88.53 4.19 1 

481R LHD 86.18 90.19 4.01 1 

482R LHD 52.81 86.84 34.03 1 

483R LHD 47.99 47.99 0.00 1 

484R LHD 26.53 30.25 3.72 1 

485R LHD 71.92 76.02 4.10 1 

486R LHL 89.76 90.75 0.99 1 

486R LHU 87.24 89.64 2.40 1 

487R LHL 65.54 66.47 0.93 1 
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487R LHU 47.83 65.41 17.58 1 

489R LHD 90.67 94.66 3.99 1 

490R LHL 83.26 84.36 1.10 1 

490R LHU 80.34 83.09 2.75 1 

491R LHD 75.79 79.79 4.00 1 

492R LHD 39.04 42.26 3.22 1 

493R LHD 60.39 63.36 2.97 1 

501L LHU 17.94 20.34 2.40 1 

502L LHL 7.28 7.96 0.68 1 

503L LHL 9.10 9.76 0.66 1 

504L LHL 26.88 27.85 0.97 1 

504L LHU 16.24 18.40 2.16 1 

505L LHU 17.70 20.26 2.56 1 

506L LHL 31.00 32.00 1.00 1 

506L LHU 20.30 22.80 2.50 1 

507L LHL 32.29 32.99 0.70 1 

507L LHU 22.26 24.90 2.64 1 

508L LHL 23.15 24.22 1.07 1 

508L LHU 12.96 15.50 2.54 1 

509L LHL 23.42 24.22 0.80 1 

509L LHU 12.08 14.60 2.52 1 

510L LHU 22.20 24.52 2.32 1 

511L LHL 21.33 22.06 0.73 1 

511L LHU 13.62 15.20 1.58 1 

512L LHL 28.30 29.32 1.02 1 

512L LHU 19.95 22.48 2.53 1 

513L LHL 15.54 16.26 0.72 1 

513L LHU 9.28 10.08 0.80 1 

514L LHL 20.29 20.72 0.43 1 

514L LHU 9.85 12.44 2.59 1 

515L LHL 30.12 30.68 0.56 1 

515L LHU 20.76 23.44 2.68 1 
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517L LHL 14.34 14.70 0.36 1 

517L LHU 7.20 8.01 0.81 1 

518L LHL 20.38 20.86 0.48 1 

518L LHU 13.56 15.04 1.48 1 

519L LHL 15.66 16.26 0.60 1 

519L LHU 13.12 14.24 1.12 1 

520L LHL 24.00 24.98 0.98 1 

520L LHU 20.85 23.45 2.60 1 

521L LHL 28.28 29.24 0.96 1 

521L LHU 25.60 28.13 2.53 1 

522L LHD 14.30 17.32 3.02 1 

523L LHD 7.69 9.20 1.51 1 

524L LHD 9.32 13.10 3.78 1 

525C LHD 28.30 32.14 3.84 1 

526C LHD 28.32 32.41 4.09 1 

528C LHD 26.68 30.55 3.87 1 

529C LHD 29.68 33.52 3.84 1 

530L LHD 11.14 15.40 4.26 1 

531L LHD 15.63 15.92 0.29 1 

532L LHD 8.32 10.48 2.16 1 

533L LHD 19.05 22.96 3.91 1 

534L LHD 14.16 18.29 4.13 1 

535L LHD 12.18 16.32 4.14 1 

537L LHD 11.29 15.04 3.75 1 

538L LHD 12.09 15.76 3.67 1 

539L LHD 9.44 10.98 1.54 1 

540L LHD 9.12 10.32 1.20 1 

541L LHD 13.92 17.66 3.74 1 

542R LHD 35.40 39.08 3.68 1 

543R LHD 54.76 58.52 3.76 1 

544R LHD 61.41 65.20 3.79 1 

545L LHL 12.00 13.10 1.10 1 
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546L LHD 14.52 15.56 1.04 1 

547L LHD 16.11 19.88 3.77 1 

548L LHD 9.62 13.54 3.92 1 

550L LHD 12.05 15.56 3.51 1 

551L LHD 7.84 9.00 1.16 1 

552L LHD 8.36 12.32 3.96 1 

556L LHD 12.99 16.52 3.53 1 

557L LHD 7.98 12.02 4.04 1 

558L LHD 18.44 21.48 3.04 1 

559L LHD 16.78 17.24 0.46 1 

560L LHD 12.98 15.88 2.90 1 

561L LHD 14.50 17.30 2.80 1 

5620 LHD 34.70 38.30 3.60 1 

562L LHD 13.40 15.08 1.68 1 

563L LHD 13.80 16.98 3.18 1 

564L LHD 12.44 15.68 3.24 1 

565L LHD 11.96 14.56 2.60 1 

566L LHD 13.64 17.56 3.92 1 

567L LHD 13.72 16.82 3.10 1 

568L LHD 14.32 17.20 2.88 1 

569L LHD 21.26 25.20 3.94 1 

570L LHD 14.89 17.88 2.99 1 

602C LHD 26.59 30.28 3.69 1 

603R LHD 21.76 26.26 4.50 1 

605C LHD 25.43 29.65 4.22 1 

606C LHD 23.79 27.61 3.82 1 

BC041 LHL 56.70 57.80 1.10 1 

BC041 LHU 44.09 46.36 2.27 1 

BC042 LHL 22.40 23.70 1.30 1 

BC042 LHU 6.00 7.70 1.70 1 

BC043 LHL 91.00 91.75 0.75 1 

BC043 LHU 84.17 86.20 2.03 1 
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BC045 LHL 120.32 121.46 1.14 1 

BC045 LHU 116.40 118.71 2.31 1 

BC048 LHL 198.92 199.92 1.00 1 

BC048 LHU 195.71 198.34 2.63 1 

BC049 LHU 47.60 49.75 2.15 1 

BC050 LHL 90.23 91.25 1.02 1 

BC050 LHU 87.51 90.04 2.53 1 

BC051 LHU 13.50 15.00 1.50 1 

BC059 LHL 79.70 80.70 1.00 1 

BC059 LHU 76.45 78.71 2.26 1 

BC082 LHL 115.34 116.36 1.02 1 

BC082 LHU 112.46 114.97 2.51 1 

BC089 LHL 144.47 145.45 0.98 1 

BC089 LHU 141.00 143.60 2.60 1 

BC096 LHD 79.73 83.31 3.58 1 

BC401 LHL 68.77 69.43 0.66 1 

BC401 LHU 61.12 63.22 2.10 1 

BC402 LHL 37.62 38.01 0.39 1 

BC402 LHU 26.50 28.54 2.04 1 

BC403 LHL 57.53 57.92 0.39 1 

BC403 LHU 46.33 48.57 2.24 1 

BC404 LHL 42.56 43.42 0.86 1 

BC404 LHU 32.13 34.43 2.30 1 

BC405 LHL 93.10 93.84 0.74 1 

BC405 LHU 87.36 89.68 2.32 1 

BC406 LHL 83.68 84.36 0.68 1 

BC406 LHU 74.92 76.86 1.94 1 

BC408 LHL 64.24 64.61 0.37 1 

BC408 LHU 53.00 55.15 2.15 1 

BC409 LHL 42.32 42.64 0.32 1 

BC409 LHU 28.72 30.76 2.04 1 

BC410 LHL 29.00 30.04 1.04 1 
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BC410 LHU 15.14 17.68 2.54 1 

BC411 LHL 29.36 30.30 0.94 1 

BC411 LHU 18.92 21.32 2.40 1 

BC412 LHL 21.28 21.94 0.66 1 

BC412 LHU 12.06 13.05 0.99 1 

BC413 LHL 30.00 30.76 0.76 1 

BC413 LHU 18.29 20.70 2.41 1 

BC414 LHL 50.58 50.92 0.34 1 

BC414 LHU 37.32 39.56 2.24 1 

BC415 LHL 17.60 18.32 0.72 1 

BC415 LHL 37.68 38.81 1.13 2 

BC415 LHU 9.08 10.04 0.96 1 

BC415 LHU 30.31 33.00 2.69 2 

BC416 LHL 107.92 108.96 1.04 1 

BC416 LHU 105.16 107.69 2.53 1 

BC417 LHL 118.08 119.00 0.92 1 

BC417 LHU 115.44 117.90 2.46 1 

BC418 LHL 98.61 99.54 0.93 1 

BC418 LHU 95.65 98.00 2.35 1 

BC421 LHU 26.71 41.29 14.58 1 

BC422 LHL 92.98 93.67 0.69 1 

BC422 LHU 87.24 89.49 2.25 1 

BC423 LHL 105.44 106.24 0.80 1 

BC423 LHU 100.53 102.72 2.19 1 

BC441 LHL 58.16 59.04 0.88 1 

BC441 LHU 53.22 55.54 2.32 1 

CAIE0035 LHD 263.56 267.90 4.34 1 

CAIE0308 LHD 60.21 285.51 225.30 1 

CAIE0309 LHD 216.45 220.45 4.00 1 

CAIN0002 LHD 125.58 129.48 3.90 1 

CAIN0006 LHD 154.20 157.80 3.60 1 

CAIN0097 LHD 141.72 145.26 3.54 1 
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CAIN0098 LHD 187.68 191.37 3.69 1 

CGIE0025 LHD 180.65 184.13 3.48 1 

CGIE0026 LHD 121.43 124.90 3.47 1 

CGIE0027 LHD 121.68 125.37 3.69 1 

CGIE0303 LHD 89.31 92.94 3.63 1 

CGIE0304 LHD 21.62 148.05 126.43 1 

CGIE0305 LHD 194.05 198.06 4.01 1 

CGIE0310 LHD 235.64 240.07 4.43 1 

CGIN0007 LHD 146.04 149.64 3.60 1 

CGIN0042 LHD 195.19 199.18 3.99 1 

CGIN0067 LHL 119.85 120.63 0.78 1 

CGIN0067 LHU 117.16 119.56 2.40 1 

CGIN0073 LHD 125.15 128.62 3.47 1 

CGIN0090 LHD 49.14 52.71 3.57 1 

CGIN0092 LHD 161.38 164.73 3.35 1 

CGIN0093 LHD 126.79 130.13 3.34 1 

CGIN0096 LHD 119.82 123.07 3.25 1 

CGIN0099 LHD 106.53 109.38 2.85 1 

CGIN0100 LHD 133.18 136.59 3.41 1 

CGIN0101 LHD 150.10 153.64 3.54 1 

CGIN0102 LHD 140.09 143.80 3.71 1 

CGIN0103 LHD 238.16 242.29 4.13 1 

CGIN0104 LHD 133.33 136.52 3.19 1 

CQIE0011 LHD 29.48 32.16 2.68 1 

CQIE0012 LHD 50.97 53.82 2.85 1 

CQIE0013 LHD 18.25 21.25 3.00 1 

CQIE0014 LHD 21.98 24.96 2.98 1 

CQIE0015 LHD 55.51 58.30 2.79 1 

CQIE0016 LHD 23.95 26.69 2.74 1 

CQIE0017 LHD 91.13 94.28 3.15 1 

CQIE0018 LHD 16.80 20.07 3.27 1 

CQIE0019 LHD 30.31 33.55 3.24 1 
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CQIE0031 LHD 62.88 66.56 3.68 1 

CQIE0032 LHD 34.51 38.46 3.95 1 

CQIN0026 LHL 32.73 33.15 0.42 1 

CQIN0026 LHU 21.36 23.35 1.99 1 

CQIN0026 LHU 67.80 69.97 2.17 2 

CQIN0074 LHL 77.45 78.53 1.08 1 

CQIN0074 LHU 74.16 77.17 3.01 1 

CQIN0075 LHL 22.79 23.66 0.87 1 

CQIN0075 LHU 18.67 21.05 2.38 1 

CQIN0091 LHD 73.07 76.61 3.54 1 

IPC623 LHD 16.30 18.00 1.70 1 

IPC625 LHD 25.40 27.80 2.40 1 

IPC626 LHD 11.50 14.00 2.50 1 

IPC627 LHD 12.08 14.70 2.62 1 

IPC628 LHD 19.00 22.78 3.78 1 

IPC629 LHD 16.15 19.70 3.55 1 

IPC630 LHD 22.28 25.98 3.70 1 

IPC631 LHD 19.84 23.44 3.60 1 

IPC632 LHD 17.17 20.79 3.62 1 

IPC633 LHD 25.80 29.50 3.70 1 

IPC634 LHD 21.48 25.04 3.56 1 

IPC635 LHD 18.28 21.74 3.46 1 

IPC636 LHD 18.48 22.03 3.55 1 

IPC638 LHD 23.00 26.55 3.55 1 

IPC639 LHD 21.80 25.48 3.68 1 

IPC640 LHD 20.81 24.60 3.79 1 

IPC641 LHD 32.60 36.10 3.50 1 

IPC642C LHD 32.60 36.10 3.50 1 

IPC643 LHD 39.41 43.18 3.77 1 

IPC644C LHD 39.41 43.18 3.77 1 

IPC645 LHD 71.68 75.84 4.16 1 

IPC646C LHD 71.30 75.46 4.16 1 
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IPC647 LHD 61.74 65.80 4.06 1 

IPC648C LHD 62.82 66.75 3.93 1 

IPC649 LHD 52.74 56.68 3.94 1 

IPC650C LHD 53.14 57.02 3.88 1 

IPC652C LHD 30.32 34.46 4.14 1 

IPC654C LHD 45.51 49.50 3.99 1 

IPC657 LHL 32.71 33.26 0.55 1 

IPC657 LHU 20.69 22.98 2.29 1 

IPC658 LHL 38.10 38.47 0.37 1 

IPC658 LHU 26.74 28.82 2.08 1 

IPC659 LHL 47.44 48.18 0.74 1 

IPC659 LHU 40.86 43.48 2.62 1 

IPC660 LHL 55.00 56.04 1.04 1 

IPC660 LHU 51.03 53.80 2.77 1 

IPC661 LHL 57.52 58.63 1.11 1 

IPC661 LHU 54.24 56.99 2.75 1 

IPC662 LHL 57.92 58.97 1.05 1 

IPC662 LHU 54.66 57.42 2.76 1 

IPC663 LHL 58.05 59.12 1.07 1 

IPC663 LHU 54.87 57.60 2.73 1 

IPC664 LHL 58.28 59.34 1.06 1 

IPC664 LHU 55.09 57.88 2.79 1 

IPC665 LHL 58.58 59.65 1.07 1 

IPC665 LHU 55.44 58.20 2.76 1 

IPC666 LHL 58.66 59.68 1.02 1 

IPC666 LHU 55.56 58.33 2.77 1 

IPC667 LHL 58.72 59.72 1.00 1 

IPC667 LHU 55.68 58.40 2.72 1 

IPC668 LHD 83.26 87.27 4.01 1 

IPC669 LHD 82.79 86.94 4.15 1 

IPC670 LHL 80.58 81.92 1.34 1 

IPC670 LHU 77.52 80.39 2.87 1 
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IPC671 LHL 85.32 86.44 1.12 1 

IPC671 LHU 82.74 85.10 2.36 1 

IPC672 LHL 60.28 61.34 1.06 1 

IPC672 LHU 57.26 60.04 2.78 1 

IPC673 LHL 65.05 66.09 1.04 1 

IPC673 LHU 61.89 64.62 2.73 1 

IPC674 LHD 64.25 68.15 3.90 1 

IPC675 LHD 64.90 68.88 3.98 1 

IPC676 LHD 65.31 69.39 4.08 1 

IPC678 LHD 92.18 96.18 4.00 1 

IPC679 LHD 92.22 96.27 4.05 1 

IPC680 LHL 65.94 67.00 1.06 1 

IPC680 LHU 62.85 65.62 2.77 1 

IPC681 LHL 76.56 77.56 1.00 1 

IPC681 LHU 73.64 76.30 2.66 1 

IPC682 LHD 74.35 78.25 3.90 1 

IPC683 LHD 75.01 78.85 3.84 1 

IPC684 LHD 75.67 79.58 3.91 1 

IPC685 LHL 79.14 80.18 1.04 1 

IPC685 LHU 76.26 78.90 2.64 1 

IPC686 LHL 78.66 79.66 1.00 1 

IPC686 LHU 75.78 78.43 2.65 1 

IPC687 LHL 78.85 79.88 1.03 1 

IPC687 LHU 76.00 78.62 2.62 1 

IPC689 LHD 103.49 107.22 3.73 1 

IPC690 LHD 103.56 107.33 3.77 1 

IPC694 LHL 57.38 58.40 1.02 1 

IPC694 LHU 53.90 56.65 2.75 1 

IPC695 LHL 57.07 58.06 0.99 1 

IPC695 LHU 53.34 56.11 2.77 1 

IPC696 LHL 57.03 58.04 1.01 1 

IPC696 LHU 53.08 55.83 2.75 1 
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IPC697 LHL 64.84 65.90 1.06 1 

IPC697 LHU 61.63 64.38 2.75 1 

IPC698 LHL 64.90 65.95 1.05 1 

IPC698 LHU 61.54 64.28 2.74 1 

IPC699 LHL 64.66 65.66 1.00 1 

IPC699 LHU 61.14 63.83 2.69 1 

IPC700 LHL 64.75 65.74 0.99 1 

IPC700 LHU 61.07 63.82 2.75 1 

IPC701 LHL 64.68 65.70 1.02 1 

IPC701 LHU 60.84 63.58 2.74 1 

IPC702 LHL 75.91 76.91 1.00 1 

IPC702 LHU 72.86 75.48 2.62 1 

IPC703 LHL 75.64 76.61 0.97 1 

IPC703 LHU 72.50 75.14 2.64 1 

IPC704 LHL 75.06 76.01 0.95 1 

IPC704 LHU 71.90 74.48 2.58 1 

IPC705 LHL 74.71 75.66 0.95 1 

IPC705 LHU 71.40 74.02 2.62 1 

IPC706 LHL 74.38 75.31 0.93 1 

IPC706 LHU 70.82 73.38 2.56 1 

IPC707 LHL 74.11 75.00 0.89 1 

IPC707 LHU 70.54 72.96 2.42 1 

IPC708 LHD 20.82 24.26 3.44 1 

IPC709 LHD 21.93 25.64 3.71 1 

IPC710 LHD 50.00 53.30 3.30 1 

IPC711 LHD 48.65 52.02 3.37 1 

IPC712 LHD 48.30 52.58 4.28 1 

IPC713 LHD 44.37 47.77 3.40 1 

IPC714 LHD 43.94 47.35 3.41 1 

IPC715 LHD 21.95 25.52 3.57 1 

IPC716 LHD 32.21 35.56 3.35 1 

IPC717 LHD 36.54 39.78 3.24 1 
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IPC718 LHD 37.03 40.30 3.27 1 

IPC719 LHD 37.73 40.94 3.21 1 

IPC720 LHD 38.82 40.10 1.28 1 

IPC721 LHD 58.32 61.52 3.20 1 

IPC722 LHD 58.58 61.76 3.18 1 

IPC723 LHD 30.50 33.78 3.28 1 

IPC724 LHD 30.98 34.40 3.42 1 

IPC725 LHD 31.60 34.98 3.38 1 

IPC726 LHD 31.80 35.10 3.30 1 

IPC727 LHD 33.58 36.92 3.34 1 

IPC728 LHD 35.18 38.44 3.26 1 

IPC729 LHD 21.22 24.73 3.51 1 

IPC730 LHD 21.83 25.44 3.61 1 

IPC732 LHD 22.90 26.40 3.50 1 

IPC733 LHD 22.24 26.16 3.92 1 

IPC734 LHD 24.06 27.52 3.46 1 

IPC735 LHD 49.10 52.30 3.20 1 

IPC736 LHD 48.30 51.36 3.06 1 

IPC737 LHD 47.56 50.56 3.00 1 

IPC738 LHD 46.44 49.38 2.94 1 

IPC739 LHD 46.90 49.88 2.98 1 

IPC740 LHD 69.01 72.79 3.78 1 

IPC741 LHD 69.74 73.33 3.59 1 

IPC742 LHD 70.11 73.74 3.63 1 

IPC743 LHD 70.27 73.92 3.65 1 

IPC744 LHD 70.75 74.26 3.51 1 

IPC745 LHD 71.48 75.09 3.61 1 

IPC746 LHD 72.16 75.77 3.61 1 

IPC747 LHD 72.25 75.86 3.61 1 

IPC748 LHD 82.97 86.81 3.84 1 

IPC749 LHD 74.80 75.76 0.96 1 

IPC750 LHD 84.02 87.70 3.68 1 
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IPC751 LHD 85.89 89.32 3.43 1 

IPC752 LHD 84.54 87.81 3.27 1 

IPC753 LHD 96.24 99.88 3.64 1 

IPC754 LHD 95.05 98.56 3.51 1 

IPC755 LHD 93.48 96.98 3.50 1 

IPC756 LHD 92.77 96.07 3.30 1 

IPC757 LHD 93.19 96.61 3.42 1 

IPC758 LHD 94.85 98.58 3.73 1 

IPC759 LHD 96.25 100.15 3.90 1 

IPC760 LHD 84.70 86.04 1.34 1 

IPC762 LHD 102.43 106.05 3.62 1 

IPC763 LHD 101.91 105.54 3.63 1 

IPC764 LHD 101.06 104.58 3.52 1 

IPC765 LHD 100.28 103.94 3.66 1 

IPC766 LHD 99.62 103.15 3.53 1 

IPC767 LHD 99.20 102.62 3.42 1 

IPC768 LHD 100.15 103.46 3.31 1 

IPC769 LHD 101.50 104.76 3.26 1 

IPC770 LHD 102.51 105.87 3.36 1 

IPC771 LHD 80.06 81.72 1.66 1 

IPC772 LHD 74.36 78.20 3.84 1 

IPC774 LHD 53.26 53.75 0.49 1 

IPC776 LHD 42.87 52.29 9.42 1 

IPC777 LHD 44.44 54.21 9.77 1 

IPC778 LHD 47.05 54.10 7.05 1 

IPC779 LHD 71.20 72.56 1.36 1 

IPC780 LHD 53.81 56.68 2.87 1 

IPC782 LHD 57.09 61.09 4.00 1 

IPC783G LHD 57.30 61.36 4.06 1 

IPC784C LHD 57.30 61.30 4.00 1 

IPC785C LHD 57.69 61.71 4.02 1 

IPC789C LHD 68.40 72.44 4.04 1 
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IPC790 LHD 43.55 47.05 3.50 1 

IPC793C LHD 40.14 43.71 3.57 1 

IPC796C LHD 31.50 35.45 3.95 1 

IPC799C LHD 24.81 28.89 4.08 1 

IPC802C LHD 35.57 38.58 3.01 1 

IPC803C LHD 44.54 47.50 2.96 1 

IPC804C LHD 44.31 47.61 3.30 1 

IPC806C LHD 43.10 46.06 2.96 1 

IPC809C LHD 41.44 44.32 2.88 1 

IPC812C LHD 42.34 45.21 2.87 1 

IPC818C LHD 42.38 45.40 3.02 1 

IPC821C LHD 40.57 43.77 3.20 1 

IPC822 LHD 23.75 28.08 4.33 1 

IPC823C LHD 23.82 28.17 4.35 1 

IPC824C LHD 23.85 28.26 4.41 1 

IPC826C LHD 42.09 44.91 2.82 1 

IPC829C LHD 42.94 45.90 2.96 1 

IPC831C LHD 38.72 42.21 3.49 1 

IPC834C LHD 31.52 35.85 4.33 1 

IPC837C LHD 34.54 38.40 3.86 1 

IPC839 LHD 70.08 73.53 3.45 1 

IPC840 LHD 72.14 75.73 3.59 1 

IPC841 LHD 73.94 77.24 3.30 1 

IPC843 LHD 73.96 77.77 3.81 1 

IPC844 LHD 73.59 77.46 3.87 1 

IPC845 LHD 74.10 78.08 3.98 1 

IPC846 LHD 74.26 78.22 3.96 1 

IPC847 LHD 74.78 78.64 3.86 1 

IPC848 LHD 75.37 79.60 4.23 1 

IPC849 LHD 82.32 84.15 1.83 1 

IPC850 LHD 81.31 85.05 3.74 1 

IPC851 LHD 76.05 80.47 4.42 1 
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IPC852 LHD 81.58 85.37 3.79 1 

IPC853 LHD 81.74 85.58 3.84 1 

IPC855 LHD 100.63 104.58 3.95 1 

IPC856 LHD 101.11 104.83 3.72 1 

IPC857 LHD 105.42 109.23 3.81 1 

IPC858 LHD 81.61 85.41 3.80 1 

IPC859 LHD 105.84 109.74 3.90 1 

IPC860 LHD 22.41 26.64 4.23 1 

IPC861 LHD 22.86 27.03 4.17 1 

IPC862 LHD 23.32 27.44 4.12 1 

IPC863 LHD 23.55 27.63 4.08 1 

IPC864 LHD 24.32 28.38 4.06 1 

IPC865 LHD 25.04 28.96 3.92 1 

IPC866 LHD 25.50 29.52 4.02 1 

IPC867 LHD 25.72 29.68 3.96 1 

IPC868 LHD 26.24 30.18 3.94 1 

IPC869 LHD 26.40 30.42 4.02 1 

IPC877 LHD 33.64 35.14 1.50 1 

IPC878 LHD 27.44 34.76 7.32 1 

IPC879 LHD 29.80 34.48 4.68 1 

IPC880 LHD 29.40 33.82 4.42 1 

IPC881 LHD 28.48 33.27 4.79 1 

IPC882 LHD 27.28 31.96 4.68 1 

IPC883 LHD 25.98 31.93 5.95 1 

IPC884 LHD 26.49 31.09 4.60 1 

IPC885 LHD 45.09 49.01 3.92 1 

IPC886 LHD 45.37 49.32 3.95 1 

IPC887 LHD 45.65 49.72 4.07 1 

IPC888 LHD 45.40 49.18 3.78 1 

IPC889 LHD 45.32 49.17 3.85 1 

IPC890 LHD 45.11 48.93 3.82 1 

IPC891 LHD 44.44 48.33 3.89 1 
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IPC892 LHD 43.65 47.63 3.98 1 

IPC893 LHD 60.44 64.69 4.25 1 

IPC894 LHD 61.95 66.16 4.21 1 

IPC895 LHD 63.88 67.98 4.10 1 

IPC896 LHD 66.03 69.88 3.85 1 

IPC897 LHD 61.06 67.00 5.94 1 

IPC898 LHD 63.30 68.01 4.71 1 

IPC899 LHD 63.69 68.36 4.67 1 

IPC900 LHD 63.52 67.57 4.05 1 

IPC901 LHD 74.75 79.15 4.40 1 

IPC902 LHD 78.68 82.91 4.23 1 

IPC903 LHD 82.19 86.47 4.28 1 

IPC905 LHD 66.31 70.81 4.50 1 

IPC907 LHD 65.92 70.61 4.69 1 

IPC908 LHD 57.12 60.76 3.64 1 

MW017 LHD 80.00 113.00 33.00 1 

MW018 LHD 140.82 141.91 1.09 1 

MW019 LHD 143.82 144.87 1.05 1 

MW020 LHD 134.84 135.72 0.88 1 

N1SPRB06 LHD 28.65 56.50 27.85 1 

N1SPRB07 LHD 31.97 58.00 26.03 1 

N1SPRB08 LHD 30.00 59.00 29.00 1 

N1SPRB09 LHD 33.25 36.95 3.70 1 

N1SPRB10 LHD 37.60 41.15 3.55 1 

RLIE0020 LHD 16.89 17.09 0.20 1 

RLIE0021 LHD 12.99 13.89 0.90 1 

RLIE0022 LHD 14.19 16.08 1.89 1 

RLIE0023 LHD 25.16 25.84 0.68 1 

RSIE0004 LHD 36.74 39.54 2.80 1 

RSIE0005 LHD 49.58 52.28 2.70 1 

RSIE0006 LHD 47.96 51.00 3.04 1 

RSIE0007 LHD 41.21 44.24 3.03 1 
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RSIE0008 LHD 36.16 39.48 3.32 1 

RSIE0009 LHD 37.49 40.20 2.71 1 

RSIE0010 LHD 47.72 50.34 2.62 1 

RSIE0028 LHD 48.46 51.36 2.90 1 

RSIE0030 LHD 43.69 47.19 3.50 1 

RSIE0033 LHD 54.00 57.15 3.15 1 

RSIN0003 LHD 240.05 244.05 4.00 1 

RSIN0004 LHD 167.44 170.91 3.47 1 

RSIN0005 LHD 146.60 150.04 3.44 1 

RSIN0009 LHD 128.82 132.02 3.20 1 

RSIN0010 LHD 187.96 191.79 3.83 1 

RSIN0011 LHL 16.00 16.68 0.68 1 

RSIN0011 LHU 7.23 7.88 0.65 1 

RSIN0012 LHL 27.56 28.30 0.74 1 

RSIN0012 LHU 16.57 18.59 2.02 1 

RSIN0013 LHL 15.41 15.63 0.22 1 

RSIN0014 LHL 19.83 20.46 0.63 1 

RSIN0014 LHL 78.00 79.00 1.00 2 

RSIN0014 LHU 9.00 11.00 2.00 1 

RSIN0014 LHU 67.55 71.00 3.45 2 

RSIN0015 LHL 25.47 26.09 0.62 1 

RSIN0015 LHL 56.24 57.00 0.76 2 

RSIN0015 LHU 14.51 16.76 2.25 1 

RSIN0015 LHU 47.16 49.36 2.20 2 

RSIN0016 LHL 72.08 72.73 0.65 1 

RSIN0016 LHU 60.34 62.52 2.18 1 

RSIN0017 LHL 70.09 70.81 0.72 1 

RSIN0017 LHU 58.97 61.08 2.11 1 

RSIN0018 LHL 67.75 68.59 0.84 1 

RSIN0018 LHU 57.04 59.18 2.14 1 

RSIN0019 LHL 74.42 75.28 0.86 1 

RSIN0019 LHU 64.09 66.13 2.04 1 
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RSIN0020 LHL 71.36 71.69 0.33 1 

RSIN0020 LHU 58.00 60.03 2.03 1 

RSIN0021 LHL 20.43 59.39 38.96 1 

RSIN0022 LHL 18.06 18.42 0.36 1 

RSIN0023 LHL 58.70 59.38 0.68 1 

RSIN0023 LHU 49.92 52.11 2.19 1 

RSIN0024 LHL 72.18 73.04 0.86 1 

RSIN0024 LHU 62.15 64.17 2.02 1 

RSIN0027 LHL 54.32 54.86 0.54 1 

RSIN0027 LHU 45.19 47.33 2.14 1 

RSIN0028 LHL 76.00 77.09 1.09 1 

RSIN0028 LHU 23.29 70.07 46.78 1 

RSIN0029 LHL 58.06 58.93 0.87 1 

RSIN0029 LHU 55.47 57.93 2.46 1 

RSIN0030 LHL 56.93 57.87 0.94 1 

RSIN0030 LHU 54.29 56.80 2.51 1 

RSIN0031 LHL 53.91 55.51 1.60 1 

RSIN0031 LHL 68.72 69.68 0.96 2 

RSIN0031 LHL 86.10 87.26 1.16 3 

RSIN0031 LHU 50.78 53.75 2.97 1 

RSIN0031 LHU 66.13 68.59 2.46 2 

RSIN0031 LHU 83.59 86.01 2.42 3 

RSIN0032 LHL 67.76 68.72 0.96 1 

RSIN0032 LHL 87.04 87.99 0.95 2 

RSIN0032 LHU 65.11 67.59 2.48 1 

RSIN0032 LHU 84.40 86.91 2.51 2 

RSIN0034 LHL 87.36 88.38 1.02 1 

RSIN0034 LHU 60.75 87.21 26.46 1 

RSIN0035 LHL 87.04 88.02 0.98 1 

RSIN0035 LHU 84.41 86.87 2.46 1 

RSIN0036 LHD 51.12 54.34 3.22 1 

RSIN0037 LHL 60.75 61.73 0.98 1 
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RSIN0037 LHU 57.84 60.60 2.76 1 

RSIN0039 LHL 66.32 67.21 0.89 1 

RSIN0039 LHU 62.68 66.14 3.46 1 

RSIN0040 LHL 61.79 62.77 0.98 1 

RSIN0040 LHU 59.19 61.64 2.45 1 

RSIN0041 LHL 63.22 64.19 0.97 1 

RSIN0041 LHL 105.20 106.21 1.01 2 

RSIN0041 LHU 60.65 63.05 2.40 1 

RSIN0041 LHU 101.70 105.05 3.35 2 

RSIN0043 LHL 61.82 62.72 0.90 1 

RSIN0043 LHU 59.37 61.64 2.27 1 

RSIN0044 LHL 83.13 84.10 0.97 1 

RSIN0044 LHU 80.60 82.97 2.37 1 

RSIN0045 LHL 64.35 65.27 0.92 1 

RSIN0045 LHU 61.85 64.15 2.30 1 

RSIN0046 LHL 60.30 61.38 1.08 1 

RSIN0046 LHU 57.70 60.12 2.42 1 

RSIN0047 LHL 79.67 81.22 1.55 1 

RSIN0047 LHU 58.60 79.48 20.88 1 

RSIN0048 LHL 59.19 60.36 1.17 1 

RSIN0048 LHU 56.53 58.98 2.45 1 

RSIN0049 LHL 19.43 20.15 0.72 1 

RSIN0049 LHU 11.83 14.18 2.35 1 

RSIN0050 LHL 18.27 42.24 23.97 1 

RSIN0050 LHU 11.00 12.07 1.07 1 

RSIN0051 LHL 19.41 20.27 0.86 1 

RSIN0051 LHL 53.99 54.75 0.76 2 

RSIN0051 LHU 12.66 13.70 1.04 1 

RSIN0051 LHU 45.96 49.18 3.22 2 

RSIN0052 LHL 20.28 21.03 0.75 1 

RSIN0052 LHU 13.15 15.67 2.52 1 

RSIN0053 LHL 169.25 169.50 0.25 1 
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Hole Seam DOR DOF Thick. Seam Occurrence 

RSIN0053 LHU 165.83 168.50 2.67 1 

RSIN0054 LHL 22.67 23.50 0.83 1 

RSIN0054 LHU 15.02 17.30 2.28 1 

RSIN0055 LHL 41.72 42.78 1.06 1 

RSIN0055 LHU 38.52 41.15 2.63 1 

RSIN0056 LHL 76.55 83.55 7.00 1 

RSIN0056 LHU 35.18 75.60 40.42 1 

RSIN0068 LHD 34.19 39.00 4.81 1 

RSIN0069 LHD 34.91 39.50 4.59 1 

RSIN0070 LHL 63.90 64.92 1.02 1 

RSIN0070 LHU 60.24 63.80 3.56 1 

RSIN0071 LHD 56.00 59.77 3.77 1 

RSIN0072 LHL 35.94 37.15 1.21 1 

RSIN0072 LHU 32.35 35.65 3.30 1 

RSIN0076 LHL 50.48 50.87 0.39 1 

RSIN0076 LHL 78.83 79.13 0.30 2 

RSIN0076 LHU 40.37 42.25 1.88 1 

RSIN0076 LHU 68.60 70.70 2.10 2 

RSIN0077 LHL 49.45 50.37 0.92 1 

RSIN0077 LHL 77.35 77.60 0.25 2 

RSIN0077 LHU 37.10 39.05 1.95 1 

RSIN0077 LHU 67.10 68.80 1.70 2 

RSIN0078 LHL 61.38 61.69 0.31 1 

RSIN0078 LHU 52.60 54.65 2.05 1 

RSIN0079 LHL 56.85 57.90 1.05 1 

RSIN0079 LHU 54.20 56.60 2.40 1 

RSIN0080 LHL 69.40 70.45 1.05 1 

RSIN0080 LHU 66.65 69.20 2.55 1 

RSIN0081 LHD 58.10 61.55 3.45 1 

RSIN0082 LHD 57.81 61.20 3.39 1 

RSIN0083 LHD 58.30 73.98 15.68 1 

RSIN0084 LHD 18.98 22.35 3.37 1 
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Hole Seam DOR DOF Thick. Seam Occurrence 

RSIN0085 LHD 16.21 17.55 1.34 1 

RSIN0086 LHD 50.00 53.50 3.50 1 

RSIN0087 LHD 75.42 78.75 3.33 1 

RSIN0088 LHL 74.52 74.80 0.28 1 

RSIN0088 LHU 65.54 67.49 1.95 1 

RSIN0089 LHU 55.15 58.25 3.10 1 

RSIN0105 LHD 58.05 61.85 3.80 1 

RSIN0106 LHD 50.40 53.97 3.57 1 

RSIN0107 LHD 48.55 51.70 3.15 1 

RSIN0108 LHD 50.60 54.10 3.50 1 

RSIN0109 LHD 46.60 47.65 1.05 1 

RSIN0111 LHD 49.40 52.95 3.55 1 

RSIN0112 LHD 54.10 57.45 3.35 1 

RSIN0113 LHD 51.15 54.72 3.57 1 

RSIN0114 LHD 78.00 81.65 3.65 1 

RSIN0115 LHD 82.20 85.80 3.60 1 

RSIN0116 LHD 85.90 86.50 0.60 1 

RSIN0117 LHD 83.00 86.55 3.55 1 

RSIN0118 LHD 61.00 67.30 6.30 1 

RSIE0342 LHD 123.96 132.2 8.24  

RSIE0342 LHD 162.95 166.55 3.60 Seam Repeat 

RSIE0343 LHD 162.86 166.53 3.67  

RSIE0346 LHD 124.18 128 3.82  

RSIE0346 LHD 143.89 146.95 3.06 Seam Repeat 

RSIE0347 LHD 130 135 5.00  

RSIE0347 LHD 136 141 5.00 Seam Repeat 

RSIE0348 LHD 117.83 119.44 1.61  

RSIE0348 LHD 152.1 155.16 3.06 Seam Repeat 

RSIN0125 LHD 67.82 70.56 2.74  

RSIN0125 LHD 149 152.79 3.79 Seam Repeat 

RSIN0126 LHD 133.5 136.53 3.03  

RSIN0127 LHD 145.06 148.76 3.70  
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Hole Seam DOR DOF Thick. Seam Occurrence 

RSIN0128 LHD 120.85 123.86 3.01  

RSIN0128 LHD 129.42 132.95 3.53 Seam Repeat 

RSIN0129 LHD 138.37 142.09 3.72  

RSIN0130 LHD 136.32 139.79 3.47  

RSIN0131 LHD 126.27 129.81 3.54  

RSIN0133 LHD 169.4 174.75 5.35  

RSIN0134 LHD 171 174.85 3.85  

RSIN0136 LHD 156 159.66 3.66  
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Executive Summary 
 

This report provides an estimate of the Coal Resources contained within the Isaac Plains East (IPE) 
deposit as at the end of June 2020.  The Coal Resource estimate and report have been prepared in 
accordance with the principles of the Joint Ore Reserves Committee’s Australian Code for Reporting 
of Exploration Results, Mineral Resources and Ore Reserves (JORC Code) 2012 Edition. 

The IPE deposit lies approximately 10km east of Moranbah and is part of the Isaac Plains Mining 
Complex.  The coal resources are within mining leases (ML 700016, ML 700017, ML 700018, and ML 
700019) that are held by Stanmore IP Coal Pty Ltd.  The coal resources are all contained within the 
Leichhardt Seam of the Late Permian Rangal Coal Measures.  The resources have been estimated 
using Maptek’s Vulcan modelling software and are based on the May 2020 geological model.  

The total IPE Coal Resource estimate at as 30th June 2020 is 22 million tonnes (Mt), of which 10Mt is 
classified as Measured Resources, 8 Mt is classified as Indicated Resources and 4Mt is classified as 
Inferred Resources. 
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1. Introduction 
 

1.1. Location 
 

The Isaac Plains East (IPE) deposit is in the northern central Bowen Basin, Queensland, Australia.  It 
lies approximately 10km east of Moranbah and is part of the Isaac Plains Mining Complex. The 
deposit is immediately south of the Goonyella – Hay Point Railway and north of the Peak Downs 
Highway. The Hay Point / Dalyrmple Bay Coal export facility is some away 170 kilometres by rail 
(Figure 1-1).   

 

1.2. Tenure 
 

IPE is covered by four (4) Mining Leases, ML 700016, ML 700017, ML 700018, and ML 700019, each 
of which was granted to Stanmore IP Coal Pty Ltd on 1st March 2018 (Figure 1-2).  MDLs 135 & 137 
were both pre-cursor permits to the IPE Mining Leases. MDL 135 is now entirely covered by Mining 
Leases 700018 and 700019 but MDL 137 is still current, given that portions of the permit continue to 
exist outside of the newly granted Mining Lease areas. 
 

A granted Petroleum Lease (“PL”) 191 is held by CH4 Pty Ltd and covers the western half of the IPE 
area and also overlies the neighbouring Isaac Plains ML.  The eastern half and northern portion of 
the IPE area are overlain by a Petroleum Lease Application (“PLa”) 1034 and Authority to Prospect 
for petroleum (“ATP”) 814 under the ownership of Eureka Petroleum Pty Ltd.  

A majority of the tenure area falls on the Wotonga Station property, with a smaller section in the 
northern area falling on the Broadlea property. 

 

TABLE 1-1 TENURE DETAILS 

Tenure Tenement Holder Grant Date Expiry Date Area (Ha) 

ML700016 Stanmore IP Coal Pty Ltd 01-Apr-2018 31-Mar-2030 138.50 

ML700017 Stanmore IP Coal Pty Ltd 01-Apr-2018 31-Mar-2030 387.60 

ML700018 Stanmore IP Coal Pty Ltd 01-Apr-2018 31-Mar-2030 369.10 

ML700019 Stanmore IP Coal Pty Ltd 01-Apr-2018 31-Mar-2030 353.80 

MDL135 Stanmore Wotonga Pty Ltd 10–Feb-1993 1–Mar-2018* 589.41 

MDL137  Stanmore IP Sth Pty Ltd 10–Feb-1993 30-June-2023 652.00 

*MDL135 was extinguished upon grant of ML700018 and 70019 which fully overlie its area 
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FIGURE 1-1 PROJECT LOCATION MAP 
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FIGURE 1-2 PROJECT TENURE 
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2. Geological Setting 
 

2.1. Regional Geology 
 

The Isaac Plains Mine is located in the northern part of the Permo-Triassic Bowen Basin containing 
principally fluvial and some marine sediments. The Bowen Basin is part of a connected group of 
Permo-Triassic basins in eastern Australia which includes the Sydney and Gunnedah Basins. The 
Basins axis orientation is NNW-SSE, roughly parallel to the Palaeozoic continental margin.  
Structurally, the deposit lies on the western boundary of the deformed Nebo Synclinorium 
immediately east of a regional thrust fault system- the Burton Range Thrust. The economic coal 
seams are contained in the Late Permian Rangal Coal Measures which is an approximately 100 m 
thick regional geological formation. The Rangal Coal Measures are underlain by the Fort Cooper Coal 
Measures and overlain by the Late Permian to Early Triassic Rewan Group. 
 

TABLE 2-1 REGIONAL STRATIGRAPHY 

Age Group Formation 

Tertiary   

Triassic Rewan Group Rewan Formation 

 
 
 

Permian 

 
 
Blackwater Group 

Rangal Coal Measures 

Fort Cooper Coal Measures 

Moranbah Coal Measures 

Exmoor Formation 

 
Back Creek Group 

Blenheim Formation 

Gebbie Formation 

Tiverton Formation 

 
 

2.2. Local Geology 
2.2.1. Stratigraphy 

 

The Quaternary sediments in the IPE area are comprised of soil and sub soil derived from the 
underlying Permian sediments with limited alluvials along the creeks.  The Tertiary unit ranges from 
2 to 30 m thick and averages <10m thickness. Tertiary basalt infills paleochannels that cut roughly 
east west across the deposit at the boundary between ML700018 and ML700016, at the boundary 
between ML700018 and ML700019 and at the northern limit of ML700019.  
 
The Leichhardt (LHD) Seam of the Rangal Coal Measures forms the principal economic coal resource 
in the IPE area (Figure 2-1).  The seam is typically 2.8 m thick and rarely includes some stone bands 
that are consistent over relatively short distances.  Anomalously thinning and thickening of the seam 
occurs around faulting and the weathering horizon.  Beneath the LHD seam there are a number of 
smaller coal occurrences, which develop at approximately 8m to 30m below and range between 
0.3m to 1.2m thickness.  The L2 seam split has been identified and modelled across the IPE deposit 
but it is not considered to be resource.  The L2 is sometimes referred to as the Leichhardt Lower 
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Seam but it should be noted that is not equivalent to the Leichhardt Lower ply (LHL) mined in the 
Isaac Plain deposit.  
 

 
FIGURE 2-1 LOCAL STRATIGRAPHY 

2.2.2. Structure 
 

The IPE deposit is hosted within a synclinal structure that plunges generally to the east north east.  
Immediately west of the IPE deposit is the major Burton Range Thrust Fault which delimits the down 
dip extent of the LHD seam from the western Isaac Plains Mine resource.  Locally the Burton Range 
Thrust fault is interpreted to have a throw in the order of 180m or slightly greater. 
 
Within the IPE deposit the most significant fault system is a north south trending pair of thrust faults 
which run parallel to Pit 4.  The throw on each of these faults is ~12m and between the faults is a 
zone of intense deformation.  To the north of Pit 4 the faults appear to merge to a single structure 
with greater displacement (~30m) and the fault partially defines the western limit of the deposit in 
Pit 5. 
There is a major east-west trending normal fault present between Pit 2 and Pit 3 with ~10m 
displacement.  Minor east-west and northeast-southwest trending faults have also been observed as 
mining has progressed in Pits 2, 3 and 4.  These structures typically transition from distinct faults to 
rolls over distances of 50-100m and are not easily predicted from exploration data.  They are mostly 
normal faults and have been observed in boreholes where the seam is absent or anomalously 
thinned.  Mini-sosie seismic surveys have also provided evidence of the faulting across the mine area 
but as the pit has progressed some of the fault interpretations from the seismic data have been 
found to be anomalous, with either no fault observed in the pit or a smaller structure than inferred 
from the seismic data.  The seismic surveys have therefore been used to assist fault modelling but 
not all seismic faults have been included in the geological model.    
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2.2.3. Quality 
 

The LHD full seam raw ashes at IPE range from 10% to 21% (adb).  The majority of the LHD seam 
mined from IPE has been processed to produce a single semi-soft coking coal product at 9.5% ash 
(adb).  Minor amounts of secondary thermal product has been produced, most notably along the 
limit of oxidation in the initial boxcuts where weathering had led to a degradation of the inherent 
coking properties of the seam. 

David Hornsby of Minserve Group reviewed and assessed the coal quality (and dilution) dataset and 
produced simulated yields for each of IPE borecores.  Various processing options were investigated 
but the current set-up used to process the IPE coal is to target a 9.5% Primary product and a 16% 
secondary product with the coarse (+16mm) primary DMC fraction going to the primary product.  
Typically there is very little secondary product and where the total product ash of the combined 
primary and secondary products is less than 9.5% ash, the secondary product is diverted to the 
primary product belt and the coal is stockpiled as a single semi-soft coking coal product.  Yield 
results are not directly assessed as part of the resource estimate, apart from providing evidence that 
the seam is amendable to beneficiation through the Isaac Plains CHPP and that a saleable product 
can be achieved. 

3. Geological Data 
 

3.1. Exploration Drilling 
 

The exploration drilling data from IPE has historically been held in a series of modelling databases, 
first in Minescape and then in Vulcan.  In late 2018 Stanmore Coal invested in a dedicated geological 
database (Geobank).  This database is now fully populated and validated.  Exporters have been 
created to allow the modelling databases to be generated directly from Geobank to ensure the data 
used for modelling is complete and consistent.  The exporters also include the use of downhole 
survey data, where it is available. 

 

There are 738 boreholes in the IPE geological model, of which 641 intercepted the LHD seam.  The 
boreholes are a mixture of chipped and cored holes and were drilled in campaigns across several 
phases of exploration activity. 



– B-400 –

 

IPE Resource Estimate June 2020  11 | P a g e  
 

 

FIGURE 3-1 EXPLORATION DRILLING DATA 
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TABLE 3-1 DRILLING CAMPAIGNS 

Era Purpose Number of holes 
Number of holes with 
downhole geophysics 

Historic 
(pre 2015) CQ 13 1 

 Structure 216 14 
 Gas 1 1 

2015-2017 CQ 21 21 
 LOX 199 190 
 Structure 67 65 
 Gas 2 2 
 Geotech 7 7 

2018-2019 Blast 54 54 
 CQ 20 20 
 Structure 106 105 

2020 Structure 32 30 
Total  738 510 

 

3.1.1. Historic Drilling 
 

Prior to Stanmore acquiring the IPE leases in 2015, a significant amount of exploration had been 
conducted by previous tenure holders.  The IPE geological model includes 230 historic holes which 
were provided to Stanmore by the previous tenure holder as part of the sale process.   The majority 
of these (214) do not have geophysical logs available.   The detail in the seam picks suggests that 
geophysical logs were run for at least some of the holes, but the data is not available to confirm this 
or allow validation of seam picks.  In 2015 Xenith performed a review of the historic data on behalf 
of Stanmore and in the 2016 and 2017 drilling programs holes were ‘twinned’ with historic holes to 
test their reliability.  Based on the results of this analysis, historic boreholes were included in the 
model, even without supporting geophysics, but these boreholes are not considered as ‘Structural 
Points of Observation’ for the resource estimate.  Thirteen of the historic holes were cored holes 
drilled by TDM with washability data available.  Theses hole were twinned with Stanmore chip holes 
with geophysical logs to increase the confidence in the seam picks and then used as ‘Coal Quality 
Points of Observation’ for the resource estimate. 

Blue Energy Limited drilled several CSG wells within and around the area under ATP 814P in 2011.  
One hole, Sapphire_4 was drilled within the IPE area.  Data supplied for this hole included detailed 
lithology and geophysical logs and this borehole was also included in the model and used as a 
‘Structural Point of Observation’ for the resource estimate. 
 

3.1.2. Stanmore Drilling 
 

2015-2017 Drilling 
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Stanmore undertook a series of exploration campaigns from late 2015 through to late 2017 to 
collect data for the IPE pre-Feasibility and Feasibility studies and the mining lease application 
process.  These included: 

 Chip holes to confirm seam thicknesses and investigate possible faults 
 Chip holes with samples taken to confirm limits of oxidation (LOX) 
 Partially cored holes for coal quality data 
 Partially cored holes for gas analysis 
 Fully cored holes for geotechnical analysis 

296 holes from this era are included in the geological model.  There are eleven holes in the model 
without geophysical logs.  These were shallow LOX holes and/or holes that did not intersect the coal 
seam and they are not considered as ‘Structural Points of Observation’ for the resource estimate.  

2018-2019 Drilling 
 

Mining commenced at IPE in 2018 and a program of intensive drilling was undertaken in the area of 
the planned pits to define faults and to collect additional structural data as the pit progressed down 
dip.  This program also included geophysically logging 54 holes drilled as part of the drill and blast 
program.  Ten cored holes were drilled within the planned Pit 2, 3 and 4 extents to improve 
forecasting of coal washability and eleven partially cored holes were drilled down dip of the current 
pits to provide additional coal quality data to support resource estimates.  One hole was drilled as a 
water monitoring bore and was not geophysically logged but was included in the resource model to 
provide control on the base of weathering model.  The hole intercepted the LHD but is not 
considered as a ‘Structural Point of Observation’ for the resource estimate.   

2020 Drilling 
 

A small drilling program was undertaken in early 2020 to investigate Pit 5.  The program particularly 
targeted the northern area and the basalt extent.  Two holes from this program could not be 
geophysically logged due to hole collapse.  Neither hole intersected the LHD seam but they were 
included in the model to provide base of weathering and basalt thickness control. 

 

3.2. Geophysical Surveys 
3.2.1. Seismic 

 

2D Mini-sosie surveys were undertaken as part of the 2016 exploration campaign to better 
understand the nature of the faulting and structure at IPE.  Six survey lines had been completed at 
Isaac Plains in 2004/2005 which identified the location of the Burton Range Thrust but did not 
extend to the Isaac Plains East deposit.  In 2016 Velseis Pty Ltd conducted a further survey of 15 
additional lines covering a total of approximately 32 km.  Of these additional lines, nine transect the 
IPE resource, seven lines across strike and down dip and two lines running in approximate parallel to 
the syncline covering and approximate total distance of 22km. 

The seismic data interpretation was used to establish fault locations and seam structure and 
thickness continuity between the drilling data points and down dip from the last line of drilling.  The 
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major faults identified in the initial seismic interpretation have been truthed against the modelled 
faulting and used for validation. Minor faulting (where possible) has also been identified.. 

A major 3D Seismic survey (Vibroseis) was undertaken in 2017 to investigate the deep coal to the 
east of the Burton Range Thrust at Isaac Plains.  This survey extended across the IPE mining leases 
but it was targeted on reflections from the deeper coal and therefore does not inform the IPE model 
or resource estimate.    

3.2.2. Magnetics 
 

In October / November 2017 a ground magnetic data survey was conducted by Atlas Geophysics.  
The survey was conducted over the entire IPE area at 50m line spacing running east west.  The 
resultant data was reviewed by Geo Discovery Pty Ltd and an interpretation of the surface basalt 
coverage was produced (Figure 3-2).  This data was used to inform the IPE model and to define the 
limits of the resource estimate where basalt was interpreted to intersect the coal seam. 

 

3.2.3. Deep Ground Penetrating Radar 
 

In May 2018 a Deep Ground Penetrating Radar (DGPR) survey was conducted by Ultramag 
Geophysics across the Pit 3 and Pit 4 area prior to mining commencing.  The survey response from 
Pit 3 was poor, due to high ground water salinity, but the results from Pit 4 were used to assist in 
fault interpretation and provided targets for the 2018 drilling campaign. 
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FIGURE 3-2 GROUND MAGNETIC SURVEY DATA 
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3.3. Sampling and Analysis 
 

3.3.1. Core sampling 
 

For the Stanmore drilling programs all cored intervals were sampled where coal was present at 
thickness of 0.1m or more, with a maximum sample thickness of 0.5 m.  Boreholes used for 
washability analysis were drilled at 4C or PQ size.  Coal plies were sampled discretely on the basis of 
lithological characteristics and quality.  All non-coal material and partings less than 0.1 m were 
included with the coal ply and noted in the lithological description.  Non-coal interburden material 
greater than 0.1 m and up to a maximum of 0.3 m was sampled separately.  Approximately 0.3 m of 
immediate roof and floor were also collected as dilution samples from the cores drilled in the 2015-
2017 drilling programs.   

3.3.2. Analysis 
 

All coal quality samples were tested at NATA approved laboratory.  Samples from the 2015-2017 
drilling programs were sent to Bureau Veritas Laboratories in Brendale, Queensland.  Samples from 
the 2018 program went to SGS Laboratories in Mackay, Queensland.  Samples from the 2019 
program went to Mitra PTS (formerly Preplab) in Gladstone, Queensland. 

All samples followed the same analysis process.  Ply samples were initially tested for Apparent 
Relative Density (ARD) before being composited into washability sections.  This data was used to 
check that there was adequate (>90%) sample recovery for each of the washability sections. 

In the earlier programs (2015-2017) two wash composites were typically created per seam.  In the 
2018 and 2019 programs a single full seam composite was produced for infill boreholes adjacent to 
the active mining area and two composites were created per seam for boreholes further downdip, 
away from any existing data. 

To simulate mine transport conditions each composite sample was drop shattered 20 times from a 
height of 2 metres, any sample mass remaining of > 50 mm was hand knapped to 50 mm, dry 
tumbled and dry sized at 31.5 mm, 25 mm, 16 mm, 8 mm, 4 mm and 2 mm. 
Composite samples were then split and further analysed as follows: 

 1/8 for quick coke: Crush to 11.2mm, float sink at 1.425 density, crush to 4mm and mill sample 
to test for Proximate, CSN and Gieseler & Dilatation 

 1/8 for raw analysis: Crush to 4mm, mill sample to test for RD, Proximate, TS, CSN.  Selected 
samples were also tested for MHC, Calorific Value & Chlorine 

 ¾ for float sink: Wet tumble and wet size at 31.5, 25, 16, 8, 4, 2, 1, 0.5, 0.25, 01.25 & 0.063mm.  
Re-combine samples in following fractions: -50+16mm, -16+8mm, -8+2mm and -2+0.25mm. 
Float sink each size fraction at densities (F1.30, F1.35, F1.375, F1.40, F1.45, F1.50, F1.55, F1.60, 
F1.70, F1.80, F2.00). -0.25+0mm fraction subject to tree froth flotation. All fractions analysed for 
ash and CSN. 

Washability simulations were performed on the float sink results and from that data clean coal 
composite samples were compiled and analysed. 
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3.3.3. Historic TDM Data– Large Wash Simile 
 

The historic washability data collected from the Thiess Dampier Mitsui (TDM) drilling in the mid-
2000’s was from smaller diameter cores that were not pre-treated and were crushed to a reduced 
top size such as an -11.2mm size fraction. This generates an imprecise size distribution which is not 
representative of mining and washing reality due to lesser fines production and inducement of 
excessive coarse coal breakage.   

Stanmore engaged Chris McMahon (MCQR) to conduct a “large wash simile” process on the historic 
TDM small wash or crushed samples to better represent mining and washing reality. MCQR validated 
and produced large wash simile data from the TDM borecores by employing steps of density 
standardisation, pre-treatment alignment and size splitting of the crushed coal.  This data was then 
used to produce yield simulations comparable to the Stanmore large washability data.  

4. Geological Model 
 

4.1. Modelling Method 
 

4.1.1. Software 
 

Modelling was done in Maptek’s Vulcan 12.0.4 modelling software using the Integrated 
Stratigraphic Modelling package to produce grids and triangulations.  FixDHD was used to 
interpolate drillhole data prior to structure modelling.  The structural model was updated in May 
2020 and the coal quality model was updated in Jan 2020.  Both models were produced and 
validated by Bronwyn Leonard, Stanmore IP Coal. 

 

4.1.2. Structural model 
 

 Seam surfaces and thicknesses were modelled using triangulation 
 Seams were stacked using the LHD roof as the reference surface 
 Modelled grid size is 5m 
 Seam grids were cropped to the Permian base of weathering 
 Faults are treated as vertical and modelled using throw  
 Dummy points were used to control the LHD roof to the west beyond the subcrop line and 

adjacent to some faults where data is sparse. 
 The model extends beyond the IPE leases but the resource estimate is confined to the 

Stanmore MLs 
 The topographic model is based on the 2015 aerial LiDAR survey which covered the full area 

of the mining leases.  The survey accuracy was +/-0.25m. 
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TABLE 4-1 MODEL EXTENT 

 Min Max Range 
Easting 617310 622300 4990 
Northing 7566030 7573340 7310 

 

4.1.3. Coal Quality Model 
 

Raw Quality 
 

Raw coal quality data for each sample was composited using the Vulcan coal compositor.  Samples 
were mass weighted to produce a single LHD value for each location.  Modelled variables were: 
Relative Density (ad), Raw Ash (adb%), Inherent Moisture (adb %), Volatile Matter (adb%) and Total 
Sulphur (adb%).  Raw coal quality models were generated using the inverse distance algorithm with 
a power factor of 2, using the same extents as the structural model and a grid size of 20m. 

 

Yield 
 

The yields modelled are ‘in-seam’ yields based on the borecore simulations performed by David 
Hornsby (Minserve).  ‘In-seam’ yields are produced by running diluted simulated yields and then 
backing out the bulk dilution from the diluted yield [in-seam yield = diluted yield / (1 - % dilution)]. 
They differ from yields obtained by running the simulations on coal-only washability data because 
they contain a “process dilution” effect, meaning that some of the high ash dilution in the plant feed 
is misplaced to product due to process inefficiencies, particularly in the fines circuits, where it raises 
the circuit product ash.  Yield grids were produced for the full seam Primary In-seam yield at 9.5% 
target ash and the secondary in-seam yield at 16% target, using the same algorithm and grid size as 
the raw coal grids.   

 

4.2. Model Results 
 

4.2.1. Structural Model 
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FIGURE 4-1 LHD STRUCTURE FLOOR CONTOURS 
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FIGURE 4-2 LHD SEAM THICKNESS 
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FIGURE 4-3 LHD OVERBURDEN THICKNESS 
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FIGURE 4-4 DEPTH TO BASE OF WEATHERING 
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4.2.2. Coal Quality Model 

 

FIGURE 4-5 LHD FULL SEAM RAW ASH 
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FIGURE 4-6 LHD TOTAL YIELD 
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FIGURE 4-7 LHD TOTAL PRODUCT ASH 
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5. Resource Classification 
 

Coal Resources have been estimated for the Leichhardt Seam (LHD) at IPE in accordance with the 
JORC Code, 2012.  A Coal Resource as defined in the Code is not simply a summation of all the coal 
drilled or sampled, regardless of coal quality, mining dimensions, location or continuity.  It is a 
realistic estimate of the coal that, under assumed and justifiable technical, economic and 
development conditions, is more like that not to become economically extractable.  

The resource categories recognised under the JORC Code (2012) are: 

Measured Mineral Resource  

“When the nature, quality, amount and distribution of data are such as to leave no reasonable 
doubt, in the opinion of the Competent Person determining the Mineral Resource, that the 
tonnage and grade of the mineralisation can be estimated to within close limits, and that any 
variation from the estimate would be unlikely to significantly affect potential economic viability.” 

Indicated Mineral Resource 

“When the nature, quality, amount and distribution of data are such as to allow confident 
interpretation of the geological framework and to assume continuity of mineralisation.” 
 
Inferred Mineral Resource 

“That part of a Mineral Resource for which quantity and grade (or quality) are estimated on the 
basis of limited geological evidence and sampling. Geological evidence is sufficient to imply but 
not verify geological and grade (or quality) continuity.” 
 

 

5.1. Points of Observation 
 
According to the Australian Guidelines for the Estimation and Classification of Coal 
Resources (2014) ‘Points of Observation’ are: 
 
 “Sections of coal-bearing strata, at known locations, which provide information about the 
coal by observation, measurement and/or testing. They allow the presence of coal to be 
unambiguously determined.”   
 
Points of observation may be classed by quantity (structure) or coal quality. 
 

For the IPE resource estimate coal quality points of observation are defined as: 

 Cored boreholes with greater than 90% recovery across the seam or accepted by the 
Competent Person as being representative of the seam through analysis of the coal 
quality results, core photography and geophysical signature, and 

 Raw and Washability coal quality data 
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Quantity (structure) points of observation are defined as: 
 Boreholes with downhole geophysical gamma and density logs through the coal 

seam 
 
 Pre-Stanmore boreholes without geophysical logs are treated as supporting data points 

and not as points of observation. 
 

5.2. Geostatistics 
 

Variography was undertaken on the seam thickness and raw ash for the IPE deposit by Peter 
Handley of Measured Group (Appendix 2).  Seam thickness is very consistent across the 
deposit and the structure points of observation were found to have a long range (5000m).  
Coal quality (as represented by raw ash) was more variable.  The histogram for ash is 
positively skewed with a tail of high ash points.  The range for the raw ash was determined 
to be 2000m.  The coal quality of point of observation spacing was therefore set at 2000m 
for inferred, 1000m (1/2 of the range) for indicated and 500m (1/4 range) for measured.   

 

5.3. Resource Polygons 
 

Rather than constructing circles of influence around each point, triangulations were 
constructed with maximum side lengths based on the determined point of observation 
spacing.  This created polygons which encompassed areas where the points of observation 
spacing was equal or less than the criteria but did not extend past the last point of 
observation.  Separate triangulations were constructed for the quality points and the 
structure points. 

5.3.1. Measured 
 

Coal quality points of observation were considered most important for the determination of 
the Measure Resource polygon and the Measured polygon was primarily based on the limit 
of triangulation constructed at 500m spacing of quality points.  The Measured polygon was 
extrapolated up dip toward the subcrop (or current pit exposure) but it was not 
extrapolated down dip any distance from the points of observation.  The raw ash increases 
in holes to the north and south and this results in a significant drop in yield.  Assumptions 
about yield and coking quality (and therefore price) would be considered key in any reserve 
evaluation, particularly as the seam gets deeper and extrapolation beyond the coal quality 
points of observations could not be justified.  
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5.3.2. Indicated 
 

Indicated resources assume continuity of quality and thickness.  Existing knowledge of the 
deposit, including the consistent coal quality observed in the areas mined to date, allows 
the assumption to be made that that any borehole with a clean geophysical signature and 
close to an existing coal quality hole could produce a similar semi-soft coal product to that 
currently produced from Isaac Plains East at a reasonable yield.  The Indicated polygon was 
primarily based on the limit of the triangulation for the quality points of observation 
constructed at 1000m spacing but it was extrapolated to any structure points less than one 
third the observation spacing (330m) away from a coal quality point. 

 

5.3.3. Inferred 
 

Inferred resources imply continuity of quality and thickness and can rely on much less 
geological data.  Existing knowledge of the deposit, including the consistent coal quality 
observed in the areas mined to date, implies that any borehole with a clean geophysical 
signature in the resource area could produce a similar semi-soft coal product to that 
currently produced from Isaac Plains East at a reasonable yield.  The inferred polygon was 
therefore primarily based on the limit of the triangulation for the structure points of 
observation at 5000m spacing and does not directly rely on quality points.  The value of 
5000m is a nominal spacing as the maximum possible triangle side length is only 3060m.  
The Inferred polygon was limited at the mining lease boundary (as coal beyond this cannot 
be considered to have reasonable prospects of economic extraction) and therefore there 
was generally no need to extrapolate beyond the points of observation.  The exception to 
this in the south of the deposit in ML700016 where there are no Stanmore boreholes with 
geophysical logs.  In this area the polygon was extended 600m beyond the structure points 
of observation as far as supporting data points (historic boreholes with no geophysical logs 
and a 2D seismic line).  The 2017 magnetic survey shows the presence of basalt 
paleochannels in this area, which have the potential to impact the seam, so no extrapolation 
is taken beyond the supporting data points.   
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FIGURE 5-1 RESOURCE CLASSIFICATION POLYGONS
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6. Resource Estimate 
 

6.1. In-situ density 
 

The resource estimate is an in-situ tonnage.  The modelled relative densities (RD ad) were used to 
calculate an in-situ density using the Preston and Sanders formula: 

 

Where: 

RD (in situ) = Relative density (in situ moisture basis) 

RDad = Relative density (air-dried basis) 

Mad = Air dried moisture 

ISM = in situ moisture (4.34%) 

The average in-situ moisture value of 4.34% was calculated to assist with the Preston Sanders 
calculation based on the ACARP formula and values derived from Moisture Holding Capacity values 
for each sample (see formula below). 

ISM = 0.348 + 1.1431 x MHC 

MHC = Moisture Holding Capacity  (Formula derived from ACARP report C10041) 

 

The historic core data did not include values for RD.  An Ash regression formula was derived based 
on the Stanmore analyses (see chart below) and used to calculate the RDad for the historic cores 
prior to modelling.  

 



– B-420 –

 

IPE Resource Estimate June 2020  31 | P a g e  
 

 

FIGURE 6-1 ASH DENSITY REGRESSION 
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6.2. 2020 IPE Coal Resources 
 

The total Coal Resource estimate at as 30th June 2020 is 22 million tonnes (Mt), of which 10Mt is 
classified as Measured Resources, 8 Mt is classified as Indicated Resources and 4Mt is classified as 
Inferred Resources.  The resources were estimated from the May 2020 structural model grids and 
the Jan 2020 quality model grids, using Maptek’s Vulcan Reserve Utility (Rsvute). 

 

TABLE 6-1 IN-SITU COAL RESOURCES BY SEAM 

Seam 
Resource Category Total 

(Mt) Measured 
(Mt) 

Indicated 
(Mt) 

Inferred 
(Mt) 

LHD 9.8 8.0 4 22 
  

 

TABLE 6-2 IN-SITU COAL RESOURCES BY LEASE 

Lease 
Resource Category Total 

(Mt) Measured 
(Mt) 

Indicated 
(Mt) 

Inferred 
(Mt) 

ML700016  0.1 1 1 
ML700017 4.5 5.4 1 11 
ML700018 3.3   3 
ML700019 2.0 2.5 2 6 

 

TABLE 6-3 COAL RESOURCES AND SEAM THICKNESS BY DEPTH OF COVER 

Depth* 
 Resource Category Total 

Measured Indicated Inferred 

0-50m 
In-situ Resource (Mt) 2.0 0.6 1 3 

Average Thickness (m) 3.0 2.8 2.5 2.9 

50-100m 
In-situ Resource (Mt) 6.0 2.5 2 10 

Average Thickness (m) 2.9 3.1 2.5 3.0 

100-150m 
In-situ Resource (Mt) 1.7 3.9 1 7 

Average Thickness (m) 3.0 2.9 2.6 2.8 

150-200m 
In-situ Resource (Mt) 0.1 1.1 0 1 

Average Thickness (m) 3.1 2.9 2.6 2.8 
*Depth is from the pre-mining topography and does not account for any pre-strip already 
undertaken in advance of mining 

TABLE 6-4 COAL RESOURCE RAW QUALITY 

Raw Coal Quality Resource Category Total 
Measured Indicated Inferred 

RD (ad) 1.42 1.43 1.43 1.43 
Ash (ad%) 14.2 14.9 15.5 14.7 
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Volatile Matter (ad%) 24.2 24.3 24.1 24.2 
Moisture (ad%) 1.9 1.8 2.0 1.9 
Total Sulphur (ad%) 0.51 0.47 0.41 0.48 

 

TABLE 6-5 COAL RESOURCE SIMULATED WASHABILITY 

In-seam Yield Simulations Resource Category Total 
Measured Indicated Inferred 

Primary In-seam Yield (%) 75.7 73.8 73.9 75.7 
Primary Product Ash (ad%) 9.3 9.3 9.3 9.3 
Secondary In-seam Yield (%) 3.3 4.0 4.0 3.3 
Secondary Product Ash (ad%) 18.0 18.0 17.9 18.0 
Total In-seam Yield (%) 78.9 77.8 77.9 78.9 
Total Product Ash (ad%) 9.6 9.7 9.6 9.6 

 

6.3. Reconciliation to previous resource estimate 
 

The previous resource estimate was conducted by Troy Turner of Xenith in May 2018.  The 
geological model used for the resource estimate was based on the exploration data available up to 
the end of 2017.  At the time of the 2018 resource estimate no coal had been mined from IPE. 

 

Comparison to the previous estimate shows that there is a decrease in the total Coal Resource of 
approximately 8Mt.  A majority of the this (5.3Mt) is due to mining.  Despite the increased number 
of boreholes in the 2020 geological model there is very little difference in the tonnage estimate from 
the two models.  Using the 2018 resource classification polygons and the 2020 geological model 
gives a decrease in the tonnage estimate of only 0.1Mt.  The remaining 2.7Mt decrease in resources 
is due to a reduction in the extent of the 2020 resource polygons compared to the 2018 polygons in 
the south of the deposit.  As discussed above, due to the lack boreholes and the evidence of a basalt 
paleochannel, the 2020 resource polygons are not extrapolated to the lease boundaries in 
ML700016.  In contrast the 2018 resource estimate included the full area of ML700016.   

 

TABLE 6-6 COMPARISON OF 2018 AND 2020 RESOURCE ESTIMATES 

 
2018 Resource 
Estimate (Mt) 

2020 Resource 
Estimate (Mt) Difference (Mt) 

Measured 12.9 9.8 -3.1 
Indicated 8.8 8.0 -0.8 
Inferred 8 4 -4 

Total 29.7 21.6 -8.1 
Mined to 30th June 2020  5.3  

Total incl mined 29.7 26.8 -2.8 
 

New exploration drilling, particularly additional coal quality holes downdip of the current pits, has 
allowed to an upgrade in resource classification between 2018 and 2020.  The 5.3Mt of coal mined 
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since the 2018 resource estimate came from the 2018 measured resource.  2.2Mt tonnes of this 
depletion has been offset by upgrades of indicated and inferred resources to measured status and 
therefore the majority of the decrease in resources is in the lowest confidence inferred category at 
depths greater than 100m. 

 

TABLE 6-7 COMPARISON OF 2018 AND 2020 RESOURCE ESTIMATES BY DEPTH 

 2018 Resource Estimate (Mt) 2020 Resource Estimate (Mt) 
 <100m depth >100m depth <100m depth >100m depth 

Measured 12.6 0.3 8.0 1.8 
Indicated 5.7 3.1 3.1 5.0 
Inferred 2.6 5.6 2.5 1.2 

Total 20.9 9.0 13.6 8.0 
 

The new coal quality data has also led to an increase in the average ash estimated for the deposit 
from 13.8% in 2018 to 14.7% in 2020.  This is because the new data came from areas away from the 
centre of the deposit and raw ash increases moving down dip and to the north and south of the 
current mining areas. 
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Appendix 1: JORC CODE, 2012 Edition Table 1 
 

Section 1 Sampling Techniques and Data 
Criteria JORC Code explanation CP Comments 

Sampling 
techniques 

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

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

 Aspects of the determination of mineralisation that are Material 
to the Public Report. 

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

 Vertical drillholes were used to obtain core samples of the coal seam 
and associated stone partings. 

 Cored intervals were sampled where coal was present at thickness of 
0.1m or more, with a maximum sample thickness of 0.5 m.  Holes used 
for washability analysis were drilled at 4C or PQ size.  Coal plies were 
sampled discretely on the basis of lithological characteristics and 
quality.  All non-coal material and partings less than 0.1 m were 
included with the coal ply and noted in the lithological description. 

 Cored holes were geophysically logged with down-hole wireline 
gamma/density/calliper tools to confirm sample recovery and ply 
representation. 

 Open hole rotary drilling for structure holes and non-cored intervals 
of quality holes provided chip samples for the description of geological 
units. Downhole geophysical logs were acquired to supplement the 
geological description of the drillholes, to assist with correlation of the 
various seams and to demonstrate continuity of seam character. 

 Geophysical logging was carried out by external contractors and 
subject to their internal calibration, quality assurance and quality 
control procedures. 

Drilling 
techniques 

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

 All Stanmore coal quality holes were cored (partially or fully) using a 
conventional 4” core barrel, producing a 101mm core diameter. 

 Structural holes were drilled as openholes using a polycrystalline 
diamond hammer or blade bit depending on the lithology. 

 Lines of Oxidation (“LOX”) holes were drilled by a reverse circulation 
hammer drill rig. 

 Details of the drill type is not available for all historic (pre-Stanmore) 
holes  

Drill sample 
recovery 

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

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

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

 Linear core recovery was calculated by dividing the measured length 
of the core by the drilled length.  Geophysical density logs were used 
to confirm seam thicknesses and adjust seam depths if required. 

 Laboratory ARD (Apparent Relative Density) were used to calculate 
the expected mass of each sample based on the recorded length and 
this was compared to the laboratory weight to ensure that the seam 
recoveries were satisfactory (> 90%)  

Logging  Whether core and chip samples have been geologically and 
geotechnically logged to a level of detail to support appropriate 
Mineral Resource estimation, mining studies and metallurgical 
studies. 

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

 The total length and percentage of the relevant intersections 
logged. 

  All Stanmore drill core was geologically logged, marked and 
photographed prior to sampling.  Geological and geotechnical 
features were identified and logged as part of this process. 

 All Stanmore open holes had chips collected every metre, which were 
then geologically logged and photographed. 

 Geological and geotechnical logging was undertaken in accordance 
with the CoalLog industry standard.   

 Details of the logging  is not available for historic (pre-Stanmore) holes 

Sub-sampling 
techniques and 
sample 
preparation 

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

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

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

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

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

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

 Sampling of core was in accordance with the CoalLog industry 
standard.  

 Cored intervals were sampled where coal was present at thickness of 
0.1m or more, with a maximum sample thickness of 0.5 m.  Holes used 
for washability analysis were drilled at 4C or PQ size.  Coal plies were 
sampled discretely on the basis of lithological characteristics and 
quality.  All non-coal material and partings less than 0.1 m were 
included with the coal ply and noted in the lithological description. 

 All core coal samples were double bagged on site and were 
transported to a NATA accredited laboratory for testing.   

 Coal samples were initially tested for Apparent Relative Density (ARD).  
Samples were then composite to form washability sections. 
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Criteria JORC Code explanation CP Comments 

 To simulate mine transport conditions each composite sample was 
then drop shattered 20 times from a height of 2 metres, any sample 
mass remaining of > 50 mm was hand knapped to 50 mm, dry tumbled 
and dry sized at 31.5 mm, 25 mm, 16 mm, 8 mm, 4 mm and 2 mm. 

 After the dry pre-treatment each composite sample was divided into 
three parts: 

  1/8 for quick coke: Crush to 11.2mm, float sink at 1.425 
density, crush to 4mm and mill sample to test for 
Proximate, CSN, Gieseler & Dilatation 

 1/8 for raw analysis: Crush to 4mm, mill sample to test 
for RD, Proximate, TS and CSN.  Selected samples were 
also test for Calorific Value, Moisture Holding Capacity & 
Chlorine 

 ¾ for float sink: Wet tumble and wet size at 31.5, 25, 16, 
8, 4, 2, 1, 0.5, 0.25, 01.25 & 0.063mm.  Re-combine 
samples in following fractions: -50+16mm, -16+8mm, -
8+2mm and -2+0.25mm. Float sink each size fraction at 
densities (F1.30, F1.35, F1.375, F1.40, F1.45, F1.50, 
F1.55, F1.60, F1.70, F1.80, F2.00). -0.25+0mm fraction 
subject to tree froth flotation. All fractions analysed for 
ash and CSN. 

 Washability simulations were performed on the float sink results and 
from that data clean coal composite samples were compiled 

 The historic washability data collected from the Thiess Dampier Mitsui 
(TDM) drilling in the mid-2000’s was from smaller diameter cores that 
were not pre-treated and were crushed to a reduced top size such as 
an -11.2mm size fraction. Chris Mcmahon (MCQR) validated and 
produced large wash simile data from the TDM borecores by 
employing steps of density standardisation, pre-treatment alignment 
and size splitting of the crushed coal.  This data was then used to 
produce yield simulations comparable to the Stanmore large 
washability data. 

Quality of assay 
data and 
laboratory tests 

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

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

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

 All coal quality analysis techniques are per Australian Standards and 
completed at NATA accredited laboratories. 

 All coal quality results were checked by cross plots and comparison to 
original geological logging for accuracy. 

 David Hornsby of Minserve Group reviewed and assessed the coal 
quality (and dilution) dataset. 

 Geophysical logging was carried out by external contractors 
(Weatherford and Kinetic) and subject to their internal calibration, 
quality assurance and quality control procedures. 

 No geophysical logging was conducted on the historic drilling. 

Verification of 
sampling and 
assaying 

 The verification of significant intersections by either independent 
or alternative company personnel. 

 The use of twinned holes. 
 Documentation of primary data, data entry procedures, data 

verification, data storage (physical and electronic) protocols. 
 Discuss any adjustment to assay data. 

 Coal quality sample intervals and results were checked and correlated 
against lithological and geophysical logs. 

 Raw coal quality data was checked for internal consistency and 
consistency with the existing data set by checking cumulative totals 
and cross correlations. 

 Validation processes by a NATA registered laboratory were conducted 
for all samples as well as an internal statistical check for anomalies 
within the laboratory dataset. 

 Data is stored within Stanmore Geobank database and copies of lab 
reports are also stored digitally on a separate server 

Location of data 
points 

 Accuracy and quality of surveys used to locate drill holes (collar 
and down-hole surveys), trenches, mine workings and other 
locations used in Mineral Resource estimation. 

 Specification of the grid system used. 
 Quality and adequacy of topographic control. 

 Survey of drill collars was conducted using high precision differential 
GPS 

 Survey was undertaken by the Isaac Plains mine surveyor or a qualified 
contract surveyor 

 The coordinate system used was AGD 84 Z55 which is the system used 
at the Isaac Plains Mine.   

 The aerial topographic survey was conducted in September 2015 by 
Atlass (Aerometrex).  The survey accuracy is determined to be +-
0.25m. 
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Criteria JORC Code explanation CP Comments 

Data spacing and 
distribution 

 Data spacing for reporting of Exploration Results. 
 Whether the data spacing and distribution is sufficient to establish 

the degree of geological and grade continuity appropriate for the 
Mineral Resource and Ore Reserve estimation procedure(s) and 
classifications applied. 

 Whether sample compositing has been applied. 

 Borehole spacing has been dictated by the characteristics and 
consistency of the target seams within the deposit. 

 Geostatistical and classical statistical analysis of coal ply and working 
section parameters (thickness and ash) were used to assist in 
determining the variability of the deposit. 

 Cored holes are generally spaced between 300m and 600m apart 
 Structural holes are generally spaced ~100m apart in areas where a 

pit is planned and up to 800m apart at the limits of the resources. 
  Structural holes may be very closely spaced (~25m) to define areas of 

rapid change (e.g. along the Limit of Oxidation, across a fault, along 
the edge of a basalt channel).   

 Considering the continuity of the target seam(s) in the deposit, this 
spacing has proven to be sufficient to give adequate control to the 
model and give the required confidence in the geological 
interpretation. 

Orientation of 
data in relation 
to geological 
structure 

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

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

 Samples distributed along known coal seam strike and down dip to 
ensure unbiased sampling. 

 All drillholes used as points of observation were drilled as vertical 
holes, which is appropriate given the flat lying and stratiform nature 
of the coal deposits. 

Sample security  The measures taken to ensure sample security.  All coal quality cored samples were double bagged in plastic bags on 
site and the dispatched via tracked freight service.  Chain of custody 
and sample information was emailed to the laboratory ahead of the 
sample 

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

 No audits or data reviews have been undertaken as part of this 
resource update 

 The testing laboratories undertake internal audits and checks in line 
with the Australian Standards and their NATA certification  

 The IPE data was fully reviewed as part of the Bankable Feasibility 
Study (BFS) in 2017 prior to commencement of mining  

 Prior to this resource update the previous resources estimates were 
reviewed and any variances between the current model and the 
model used for the last resource estimate were investigated. 

 Since mining commenced in 2018 reconciliations have been 
conducted for both coal quality and coal quantity on each IPE strip and 
these have shown very good agreement with the geological model  

 

  



– B-429 –

 

IPE Resource Estimate June 2020  40 | P a g e  
 

Section 2 - Reporting of Exploration Results 
(Criteria JORC Code explanation CP Comments 

Mineral 
tenement and 
land tenure 
status 

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

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

 The IPE resource is covered by four Mining Leases, ML 700016, 
ML 700017, ML 700018, and ML 700019, each of which was 
granted to Stanmore IP Coal Pty Ltd on 1st March 2018. 

Exploration 
done by other 
parties 

 Acknowledgment and appraisal of exploration by other parties.  Prior to Stanmore acquiring the IPE tenure, Thiess Dampier 
Mitsui, Peabody Energy and Blue Energy had all undertaken 
exploration activities within the project area 

 Xenith reviewed the historic data  prior to Stanmore undertaking 
their own exploration program 

Geology  Deposit type, geological setting and style of mineralisation.  The IPE deposit occurs in the northern Bowen Basin 
 The economic coal is contained in the Leichhardt (LHD) Seam of 

the late Permian Rangal Coal Measures (RCM) 
 The RCM are unconformably overlain by Tertiary sediments and 

basalt flows  
 The LHD has an average thickness of 2.8m and is able to produce 

a primary semi-soft coking coal +/- a secondary low ash thermal 

Drill hole 
Information 

 A summary of all information material to the understanding of 
the exploration results including a tabulation of the following 
information for all Material drill holes: 
 easting and northing of the drill hole collar 
 elevation or RL (Reduced Level – elevation above sea level in 

metres) of the drill hole collar 
 dip and azimuth of the hole 
 down hole length and interception depth 
 hole length. 

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

 Detailed drillhole data has not been included as it is deemed 
commercially sensitive.  This information may be supplied if 
requested. 

 Given that coal is bulk commodity and that there are a large 
number of drillholes (738) in the deposit individual drillhole 
details are not considered Material to understanding the 
resource report  

Data 
aggregation 
methods 

 In reporting Exploration Results, weighting averaging 
techniques, maximum and/or minimum grade truncations (eg 
cutting of high grades) and cut-off grades are usually Material 
and should be stated. 

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

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

 Resources have been estimated and reported on a full seam 
basis.  

 Where multiple coal quality samples were taken from the seam 
results have been composited within the modelling software. 

  Individual samples have been weighted by thickness and density 
(mass weighting).  Laboratory determined relative density (RD 
ad) has been used for the density weighting. 

Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

 These relationships are particularly important in the reporting of 
Exploration Results. 

 If the geometry of the mineralisation with respect to the drill hole 
angle is known, its nature should be reported. 

 If it is not known and only the down hole lengths are reported, 
there should be a clear statement to this effect (eg ‘down hole 
length, true width not known’). 

 Seam thicknesses have been reconciled to geophysics to ensure 
accuracy. 

 Coal thicknesses shown are for downhole thickness. Coal 
resource modelling and estimation adjusts for seam thickness 
versus the apparent thickness modelled. 

 Seam thickness was contoured, and any bullseyes were 
investigated. 

 The variations in the thickness was largely attributable to faulting 
and LOX thinning 

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

 All appropriate diagrams are contained within the main body of 
the report  

Balanced 
reporting 

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

 All available exploration data for the Isaac Plains area has been 
collated and reported. 

Other 
substantive 
exploration 
data 

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

 2D Mini-sosie surveys were undertaken as part of the 2016 
exploration campaign to better understand the nature of the 
faulting and structure at IPE.   

 Ground Magnetic Survey was carried out in October / November 
2017 by Atlas Geophysics across the entire area on east west 
lines spaced every 50m.  The resultant data was reviewed by 
Geo Discovery Pty Ltd and an interpretation of the surface basalt 
coverage was produced 

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

 Diagrams clearly highlighting the areas of possible extensions, 

 No future work has been planned for the IPE area.  
 Recommendations for future work have been proposed for the 

southern limit of the deposit but no detailed planning has been 
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(Criteria JORC Code explanation CP Comments 

including the main geological interpretations and future drilling 
areas, provided this information is not commercially sensitive. 

undertaken. 
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Section 3 - Estimation and Reporting of Mineral Resources 
Criteria JORC Code explanation CP Comments 

Database 
integrity 

 Measures taken to ensure that data has not been corrupted by, for 
example, transcription or keying errors, between its initial collection 
and its use for Mineral Resource estimation purposes. 

 Data validation procedures used. 

 The Isaac Plains geological database (Geobank) contains all hole 
surveys, drilling details, lithological data, and coal quality results and 
is the primary source for all such information.  

 Original geological field logs (scanned), down hole geophysics (LAS) 
files and hard copy logs, hole collar survey files, digital laboratory data 
and reports and other similar source data are maintained on the 
Stanmore servers and available for reference at any time 

 A number of validations were undertaken on the database that help 
ensure consistency and integrity of data including, but not limited to: 

 relational link between geological, down hole geophysical and 
coal quality data; 

 exclusion of overlapping geological intervals; 
 restriction of data entry to the interval of the defined hole depth; 
 use only of defined rock type and stratigraphic codes; and 
 basic coal quality integrity checks such ensuring data is within 

normal range limits, that proximate analyses add to 100 percent. 
 Lithological logs, geophysical wireline logs, assay results and coal 

intersection depths were adjusted to geophysics before modelling 
and resource estimation. 

 Coal quality data checked against NATA laboratory reports where 
available prior to resource estimation. 

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

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

 The competent person works at the Isaac Plains Complex and 
frequently visits the active mining areas at IPE.  She also oversees any 
exploration activity undertaken on the IPE mining leases.  

Geological 
interpretation 

 Confidence in (or conversely, the uncertainty of) the geological 
interpretation of the mineral deposit. 

 Nature of the data used and of any assumptions made. 
 The effect, if any, of alternative interpretations on Mineral Resource 

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

estimation. 
 The factors affecting continuity both of grade and geology. 

 The borehole density (core and chip) in the IPE area allows for a good 
level of confidence in the nature of seam splitting, seam thickness, 
coal quality, the location of sub-crops and general location of faults. 

 Interpretation of Basalt affected areas is from the drilling and ground 
magnetic Survey.  Interpretation is predominately reliant on the 
results of the drilling program. 

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

 The Leichhardt target seam(s) extends approximately 7 km along 
strike and approximately 1.2km perpendicular to strike with an 
approximate average cumulative thickness of 2.8m. 

 The depth of first coal ranges from between 15 to 20 m in the west at 
the fresh coal interface, and 195m in the east under the central 
topographical high. 

 Variability for the LHD seam is very minimal; the thickness generally 
increases to the central north and raw ash increase slightly to the 
south, north and down dip. 

Estimation 
and 
modelling 
techniques 

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

 The availability of check estimates, previous estimates and/or mine 
production records and whether the Mineral Resource estimate takes 
appropriate account of such data. 

 The assumptions made regarding by-products recovery. 
 Estimation of deleterious elements or other non-grade variables of 

economic significance (eg sulphur for acid mine drainage 
characterisation). 

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

 Any assumptions behind modelling selective mining units. 
 Any assumptions about correlation between variables. 
 Description of how the geological interpretation was used to control 

the resource estimates. 
 Discussion of basis for using (or not) grade cutting or capping. 
 The process of validation, the checking process used, the comparison 

of model data to drill hole data, and use of reconciliation data if 
available. 

 The structural model was updated in May 2020 and the coal quality 
model was updated in Jan 2020.   

 Modelling was done in Maptek’s Vulcan 12.0.4 modelling software 
using the Integrated Stratigraphic Modelling package to produce grids 
and triangulations.  FixDHD was used to interpolate drillhole data prior 
to structure modelling. 

 Seam surfaces and thicknesses were modelled using triangulation and 
coal quality was modelled using inverse distance squared 

 Seams were stacked using the LHD roof as the reference surface 
 Modelled grid size is 5m for the structure model and 20m for the coal 

quality model 
 Seam grids were cropped to the Permian base of weathering 
 Faults are treated as vertical and modelled using throw  
 Dummy points were used to control the LHD roof to the west beyond 

the subcrop line and adjacent to some faults where data is sparse. 
 

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

 Coal resource tonnages were estimated using a calculated Preston 
and Sanders in situ relative density, using air-dried moisture, total 
moisture and moisture holding capacities from coal samples (where 
available).  

 Based on the results from coal quality testing, the in situ moisture has 
been estimated to be 4.3%.  The 4.3% was derived from the analysed 
Moisture Holding Capacity values. 
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Criteria JORC Code explanation CP Comments 

Cut-off 
parameters 

 The basis of the adopted cut-off grade(s) or quality parameters 
applied. 

 A raw ash % (ad) cut-off grade of 50% was used to distinguish between 
coal and rock material. 

 No weathered or oxidised coal was included in the Coal Resource 
estimate. 

Mining 
factors or 
assumptions 

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

 It is assumed that the mining methods currently used at IPE (a 
combination of dragline and CDX (cast doze excavate)) will continue 
down dip as long as it economic to do so.  No depth cut off has been 
applied but resources have been reported by overburden depth and a 
depth of 100m to the top of the LHD seam is considered a nominal 
limit for opencut mining. 

 The LHD seam thickness and depth is deemed suitable for highwall or 
underground development and therefore resources have been 
classified below the nominal limit for opencut mining. 

Metallurgical 
factors or 
assumptions 

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

 The coal from IPE has been successfully processed through the Isaac 
Plains CHPP since 2018.   

 Washability simulations from exploration cores show that the 
remainder of the IPE deposit is similar in character and is therefore 
very unlikely to have any processing limitations 

Environmenta
l factors or 
assumptions 

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

 Two drainage channels lie across the IPE area one in the north, 
Smokey Creek and one in the south, Billy’s Gully. 

 Neither channel is a permanent water course but should be 
considered for future evaluation. 

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

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

 Discuss assumptions for bulk density estimates used in the evaluation 
process of the different materials. 

 The in situ density of the coal seams has been estimated using the 
Preston and Sanders in situ relative density estimation equation. 

 Inherent moisture values have been derived from the coal quality 
grids which are based on analysis of the exploration cores. 

 In situ Moisture (“ISM”) was assumed to be 4.3% for the purpose of 
the resource estimation.  The average ISM was calculated from the 
analysed moisture holding capacity values derived from the cored 
holes.  Formula for calculation was based on the ACARP report C10041 
and is:  ISM= 0.348 + 1.1431 x MHC. 

  Air dried RD values have been derived from the coal quality grids 
which are based on the analysis of exploration cores 

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

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

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

 The classification of resources is based on the spacing and distribution 
of “points of observation” for coal quality and structure. 

 Coal quality points of observation are defined as cored boreholes with 
greater than 90% recovery across the seam (or accepted by the 
Competent Person as being representative of the seam through 
analysis of the coal quality results, core photography and geophysical 
signature), and  Raw and Washability coal quality data 

 Quantity (structure) points of observation are defined as boreholes 
with downhole geophysical gamma and density logs through the coal 
seam 

 Statistical analysis was conducted to determine optimal ranges for 
each resource category, consisting of general statistics and 
variography based on seam thickness and raw ash (ad%). 

 Measured Resources:  
 500m spacing of coal quality points of observation  
 Extrapolated up dip or towards the current pit exposure 
 No extrapolation down dip 

 Indicated Resources: 
 1000m spacing of coal quality points of observation 
 Extrapolation out a structure point of observation if no more 

than 333m (1/3 of the observation spacing) away from the coal 
quality point of observation 

 Inferred Resources: 
 5000m spacing of structure points of observation 
 Extrapolation 600m to supporting data points (historic drillholes 

with no geophysical logs) in the south of the deposit 

 

Audits or 
reviews 

 The results of any audits or reviews of Mineral Resource estimates.   John Bamberry of Palaris Australia audited the Xenith modelling 
procedures and dataset in May 2017.  

 No audits or reviews were conducted for the current resource 
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estimate 

Discussion of 
relative 
accuracy/ 
confidence 

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

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

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

 The coal seam resource polygons are limited by the modelled coal 
seam sub crops and by the drillhole distribution. This ensures no 
weathered coal can be counted within the estimate. 

 The thickness grids of each of the seams are based on actual drill 
intersections. These intersections are checked and adjusted against 
geophysics in both cored and chip holes.  

 A geostatistical review of the coal seam thickness data for the Isaac 
Plains East Project area has been conducted. 

 Overlying basalt altered areas have been recognised at site and 
interpreted for the resource estimate. 

 The geological model in-situ coal estimate has been reconciled against 
production on a strip by strip basis and  these have shown very good 
agreement with the geological model.  The main variance was in the 
initial boxcuts where production included weathered coal, which had 
been excluded from the resource estimate. 
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PURPOSE OF RESERVE STATEMENT 

Optimal Mining Solutions Pty Ltd (OMS) have prepared a report on the Coal Reserves of the 
Isaac Plains Complex (IPC) for Stanmore Coal Limited (Stanmore).  The Coal Reserves are 
estimated as at 31st December 2020. 

The purpose of the report is to provide for the company an objective estimate of the Coal 
Reserves that is compliant with the Australasian Code for Reporting of Exploration Results, 
Mineral Resources and Ore Reserves, 2012 edition (The JORC Code). 

 

Limitations and Assumptions 

Optimal Mining Solutions, after due enquiry and subject to the limitations of the Report 
hereunder, confirms that: 

 

The conclusions presented in this report are professional opinions based solely upon Optimal 
Mining Solutions’ interpretations of the documentation received, interviews and conversations 
with personnel knowledgeable about the site and other available information, as referenced 
in this report. Due to COVID-19 restrictions, the competent person has not visited the site in 
the past 12 months but has visited the site numerous times in the preceding 4 years. These 
conclusions are intended exclusively for the purposes stated herein. 

 

For these reasons, prospective estimators must make their own assumptions and their own 
assessments of the subject matter of this report. 

 

Opinions presented in this report apply to the site’s conditions and features as they existed at 
the time of Optimal Mining’s investigations, and those reasonably foreseeable. These opinions 
do not necessarily apply to conditions and features that may arise after the date of this report, 
about which Optimal Mining Solutions have had no prior knowledge nor had the opportunity 
to evaluate. 

 

Limited Liability 

Optimal Mining Solutions will not be liable for any loss or damage suffered by a third party 
relying on this report regardless of the cause of action, whether breach of contract, tort 
(including negligence) or otherwise unless and to the extent that that third party has signed 
a reliance letter in the form required by Optimal Mining Solutions (in its sole 



– B-437 –

� �
� � �
� �

�
� �
Isaac�Plains�Complex�Coal�Reserves�Statement�for�December�2020� � Page�4�of�75�
�

discretion).  Optimal Mining Solutions’ liability in respect of this report (if any) will be specified 
in that reliance letter. 

Responsibility and context of this report 

The contents of this report have been created using data and/or information provided by or 
on behalf of the client.  Optimal Mining Solutions accepts no liability for the accuracy or 
completeness of data and information provided to it by, or obtained by it from, the Client or 
any third parties, even if that data and information has been incorporated into or relied upon 
in creating this report. The report has been produced by Optimal Mining Solutions using 
information that is available as at the date stated on the cover page. This report cannot be 
relied upon in any way if the information provided to Optimal Mining Solutions 
changes.  Optimal Mining Solutions is under no obligation to update the information contained 
in the report at any time. 
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COMPETENT PERSON STATEMENT 

The information in this report which relates to Coal Reserves, is based on information compiled 
by a team of suitably qualified Principal Mining Consultants under the management of Mr. 
Tony O’Connell, who is a Member of the Australasian Institute of Mining and Metallurgy 
(AusIMM) and is a Principal Mining Consultant at Optimal Mining Solutions Pty Ltd. 

 

Mr Tony O’Connell has more than 22 years’ experience in the estimation of coal and mineral 
reserves relevant to the style of mineralization and type of deposit under consideration. This 
experience is more than adequate to qualify him as a Competent Person as defined in The 
JORC Code. 

 

 

 

…………………………………………………….. 

Tony O’Connell BE (Mining), MAusIMM 

25th February 2021 

 

The estimates of Coal Reserves for the Isaac Plain Complex presented in this report have been 
carried out in accordance with the “Australasian Code for Reporting of Exploration Results, 
Mineral Resources and Ore Reserves” (2012 Edition) prepared by the Joint Ore Reserves 
Committee of the Australasian Institute of Mining and Metallurgy, Australian Institute of 
Geoscientists and Minerals Council of Australia. 

 

�

�

 

 
�  
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Executive Summary 

This�document�forms�the�supporting�documentation�for�the�Coal�Reserve�Estimate,�prepared�
according�to�The Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore
Reserves, December 2012,�as�at�31st�December�2020�for�the�Isaac�Plains�Complex�(IPC).��The�IPC�
consists�of:�

 Isaac�Plains�Mine�(IPM);�and��
 Isaac�Plains�East�(IPE).�

Stanmore�Coal�Ltd�(Stanmore)�has�commissioned�Optimal�Mining�Solutions�(OMS)�to�prepare�a�Coal�
Reserve� Estimate� in� accordance�with� the� 2012� JORC� Code� for� the� Isaac� Plains� Complex,� which� is�
covered� by� Mining� Leases� 70342,� 700016,� 700017,� 700018� and� 700019� (ML70342,� ML700016,�
ML700017,�ML700018,�ML700019�respectively).�

This�JORC�Coal�Reserve�Estimate�is�for�open�cut�reserves�and�highwall�augering�only.�

The�IPC�is�located�in�the�northern�part�of�the�Bowen�Basin�in�Central�Queensland�and�targets�the�
productive�Leichhardt�(LHD)�coal�seam.��

The�Isaac�Plains�Mine�originally�commenced�operation�in�2006�and�has�been�in�production�since�
January�2016�under�Stanmore’s�ownership.��The�Isaac�Plains�Mine�has�historically�produced�
approximately�2.8�Mt�per�annum�of�coal�for�export,�comprising�coking,�PCI�and�thermal�coal�
products.�Isaac�Plains�East�mining�leases�were�granted�on�1st�March�2018�with�first�coal�being�mined�
in�August�2018.�

The�mining�method�is�a�strip�mining�technique�with�waste�removed�by�a�combination�of�cast�
blasting,�dozing�and�dragline�spoiling�or�truck�and�excavator�removal.�Maximising�dragline�usage�is�
targeted�in�order�to�minimise�costs.�

The�productive�coal�seam,�the�LHD,�exists�largely�as�one�composite�seam�across�the�IPC,�however�it�
does�split�into�an�upper�(LHU)�and�a�lower�(LHL)�ply�in�the�north�of�IPM.�

Two�separate�geological�models�have�been�used�for�two�separate�Coal�Resource�Estimates�within�
the�Isaac�Plains�Complex.��

The�Resource�Estimate�reports,�geological�models�and�data�were�provided�to�Optimal�Mining�
Solutions�and�form�the�basis�of�the�Coal�Reserve�Estimate.�The�following�reports�should�be�read�in�
conjunction�with�this�Coal�Reserve�Estimate:�

 Isaac Plains Coal Resource Estimate, June 2020�(for�IPM)�completed�by�Xenith�Consulting�Pty�
Ltd,�and�signed�off�by�Mr�Troy�Turner,�as�the�Competent�Person;�and��

 Isaac Plains East Coal Resource Estimate, June 2020�(for�IPE)�completed�by�Stanmore�IP�Coal�
Pty�Ltd,�and�signed�off�by�Dr�Bronwyn�Leonard,�as�the�Competent�Person.�

Both�Mr�Turner�and�Dr�Leonard�qualify�as�the�Competent�Persons�in�accordance�with�the�
requirements�of�the�2012�JORC�Code.�
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These�Reserves�are�a�sub�set�of�the�underlying�Resource�Estimates;�therefore,�the�Resources�are�
inclusive�of�the�Reserves.��The�total�open�cut�ROM�Coal�Reserves�for�the�IPC�are�presented�in�Table�
1.�

Table�1�–�Isaac�Plains�Complex���Open�Cut�and�Auger�Mining�ROM�Reserves�Estimate�

Coal�Reserve��
(million�ROM�tonnes)*�

Budget�Plan�
Proved� 1.53�
Probable� 0.11�
Total� 1.64�

Final�Cut�
Proved� 0.22�
Probable� 0.03�
Total� 0.26�

Pit�5�
Proved� 0.82�
Probable� 0.42�
Total� 1.25�

Auger�
Mining�

Proved� 0.47�
Probable� 0.10�
Total� 0.58�

Total�
Proved� 3.05�
Probable� 0.67�
Total� 3.72�

�

* Tonnages and qualities in the above table are expressed on a ROM basis, incorporating the effects of mining
loss, dilution and aggregation, and on a 7.0% ROMmoisture basis.

The�marketable�coal�consists�of�two�products;�coking�and�thermal�coal.�Estimates�have�been�made�for�
the�product�split�of�the�two�product�types.��This�has�formed�the�basis�of�an�estimate�of�Marketable�
Reserves�that�are�derived�from�the�ROM�Reserve�Estimates.�Therefore,�Marketable�Coal�Reserves�are�
a�sub�set�of�ROM�Coal�Reserves.�Total�open�cut�Marketable�Coal�Reserves�for�IPE�are�presented�in�
Table�2.�

�

�

�

�

�

�

�
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Table�2���Isaac�Plains�Complex���Open�Cut�and�Auger�Mining�Marketable�Reserves�Estimate�

Marketable�Reserves��
(Product�tonnes)�

Stanmore�
Coking�Coal�

(Mt)�

Thermal�Coal�
(Mt)�

Total�
(Mt)�

Budget�Plan�
Proved� 1.09� 0.06� 1.15�
Probable� 0.07� 0.01� 0.08�
Total� 1.16� 0.08� 1.24�

Final�Cut�
Proved� 0.15� 0.01� 0.17�
Probable� 0.02� 0.01� 0.03�
Total� 0.17� 0.02� 0.19�

Pit�5�
Proved� 0.59� 0.01� 0.59�
Probable� 0.31� 0.00� 0.31�
Total� 0.89� 0.01� 0.90�

Auger�
Mining�

Proved� 0.37� 0.03� 0.40�
Probable� 0.08� 0.01� 0.09�
Total� 0.45� 0.04� 0.49�

Total�
Proved� 2.20� 0.11� 2.31�
Probable� 0.47� 0.03� 0.50�
Total� 2.67� 0.15� 2.82�

�

All�Marketable�Reserves�tonnages�have�been�expressed�on�an�as�received�product�moisture�basis,�
which�is�11.0%�for�semi�soft�and�9.0%�for�thermal.�The�product�coal�ash�levels�vary�according�to�the�
product�type�in�a�range�from�8%�to�16%�on�an�air�dried�basis.�

� �
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1 INTRODUCTION�

1.1 Process�
The�process�adopted�for�completing�the�2020�Isaac�Plains�Complex�JORC�Reserve�Estimate�is�
described�below:�

 Geological�models�and�Coal�Resource�Estimates�have�been�prepared�by�Xenith�Consulting�Pty�
Ltd�and�Stanmore�IP�Coal�Pty�Ltd�for�IPM�and�IPE�respectively�and�published�in�June�2020.��

 For�IPM,�only�auger�reserves�are�being�calculated�as�Stanmore�has�decided�it�will�not�progress�
with�any�further�open�cut�mining�operations�at�this�stage.���

 For�IPE,�Stanmore�has�decided�it�will�complete�open�cut�mining�of�the�current�active�pits�at�
the�end�of�2021,�and�transition�the�dragline�to�the�new�Isaac�Downs�Mine.�The�IPE�pit�and�
strip�designs�are�based�on�the�current�budget�planning.��

 Additional� identified�economical� areas�were� then�also�designed� for� IPE� and�3�dimensional�
solids�generated�in�Deswik�software.�The�mine�designs�included�pit�wall�batters,�berm�offsets�
and�stratigraphical� subdivisions.�The�solids�were�also� subdivided� into� the�appropriate�pits,�
strips�and�blocks.�

 The�in�situ�coal�solids�were�interrogated�against�the�latest�geological�model,�including�qualities�
for�all� coal� solids� for� further�processing�which� included�minimum�mining� thicknesses,� coal�
losses�and�dilution�factors�being�applied�to�the�coal�solids.�Moisture�adjustments,�ROM�ash�
cut�off�and�coal�recovery�assumptions�were�also�applied�to�convert�the�in�situ�values�to�ROM�
values.�

 The�Coal�Resource�geological�confidence�limit�polygons�have�been�overlaid�on�the�strip�solids,�
and�any�Inferred�or�unclassified�tonnes�were�excluded�from�the�Reserve�Estimate.��

 Product�tonnes,�for�both�semi�soft�and�thermal,�were�calculated�for�all�coal�solids�based�on�
the�modelled�in�seam�yield�and�ROM�moisture�values�with�offset�factors�applied�from�recent�
field�reconciliation�studies.�

 Unit� cost� values� were� applied� to� all�mining,� processing,� railing� and� shipping� processes� to�
calculate�the�total�cost�for�each�solid.��

 Forecast� sale�prices�were�applied� to� the�product� tonnage� to� calculate� the�overall� revenue�
generated�by�each�coal�solid.�The�total�margin�for�each�mining�block�and�strip�was�calculated.�
The�margin�was�then�used�to�determine�the�economic�limits�for�each�pit.�

 Designs�for�recovering�additional� coal�beyond�the�open�cut�economic� limits�using�highwall�
augering� mining� was� completed.� � 3�dimensional� solids� were� generated� and� interrogated�
against�the�geological�model�with�a�similar�process�to�the�open�cut�solids�being�applied�to�
convert�insitu�coal�values�to�ROM�and�product�coal�values.�An�economic�analysis�of�the�auger�
reserves�was�also�undertaken�to�ensure�auger�mining�generated�a�positive�margin.�

 The�Coal�Reserve�has�been�categorised�as�Proved�or�Probable�based�on�the�Coal�Resource�
confidence,�the�level�of�detail�in�the�mine�planning�and�considering�all�the�modifying�factors�
to�quantify�the�risks�surrounding�the�project.�
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 Checks�of�all�quantities�and�qualities�quoted�in�this�report�have�been�undertaken�and�all�work�
peer�reviewed�internally�by�Optimal�Mining�Solutions.�

�
�

1.2 Location��
Isaac�Plains�Mine�(IPM)�is�located�in�Central�Queensland�in�the�Northern�Bowen�Basin�approximately�
7�km�directly�east�of�Moranbah.���

Isaac�Plains�East�(IPE)�is�adjacent�to�and�east�of�Isaac�Plains�Mine,�approximately�10�km�to�the�east�of�
Moranbah.��

Together�the�two�areas�are�referred�to�Isaac�Plains�Complex�(IPC)�and�their�location�is�shown�in�
Figure�1�1.���

�

1.3 Tenure�
The�coal�deposit�at�Isaac�Plains�commenced�open�cut�operation�in�late�2006,�ceasing�production�in�
January�2015�before�recommencing�operations�with�Stanmore�as�owner�in�mid�2016.�

Isaac�Plains�Complex�consists�of�Mining�Leases�ML70342,�ML700016,�ML700017,�ML700018�and�
ML700019,�held�by�Stanmore�IP�Coal�Pty�Ltd�(Figure�1�2).���

Table�1�1�below�provides�a�summary�of�each�mining�tenement.�

�

Table�1�1���Summary�of�Isaac�Plains�Mining�Tenure�

Tenure Tenement 
Holder 

Grant/Lodge 
Date 

Expiry 
Date 

Area 
(Ha) 

ML70342� Stanmore�IP�Coal�Pty�
Ltd� 1�Dec�2005� 31�Dec�2025� 2,143�

ML700016� Stanmore�IP�Coal�Pty�
Ltd� 1�Mar�2018� 31�Mar�2030� 138�

ML700017� Stanmore�IP�Coal�Pty�
Ltd� 1�Mar�2018� 31�Mar�2030� 387�

ML700018� Stanmore�IP�Coal�Pty�
Ltd� 1�Mar�2018� 31�Mar�2030� 369�

ML700019� Stanmore�IP�Coal�Pty�
Ltd� 1�Mar�2018� 31�Mar�2030� 353�

�

� �
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There�are�several�overlapping�Petroleum�Leases�and�Petroleum�Authority�to�Prospect�(ATP)�that�
impact�on�the�IPC�area.��They�include�the�following:�

 Petroleum�Lease�(PL)�191�which�is�currently�held�by�CH4�Pty�Ltd�and�overlaps�the�western�half�
of�the�IPE�area�and�into�the�neighbouring�IPM.�

 PL223�which�is�held�by�CH4�Pty�Ltd�and�overlaps�ML700016.�
 PL196�which� is�held�by�CH4�Pty�Ltd�and�overlaps�a�small�section�at�the�southern�extent�of�

ML70342.�
 Application�for�PL1034�which�is�held�by�Eureka�Petroleum�Pty�Ltd�and�overlaps�the�eastern�

half�and�northern�portion�of�the�IPE�area.���

Table�1�2�below�provides�a�summary�of�each�overlapping�tenement.��

�

Table�1�2���Summary�of�Overlapping�Tenure�

Tenure Tenement Holder Grant/Lodge 
Date 

Expiry 
Date 

Area 
(Ha) 

PL191 CH4 Pty Ltd 21-Mar-2002 20-Mar-
2032 20,700 

PL223 CH4 Pty Ltd 16-Dec-2004 15-Dec-
2024 15,600 

PL196 CH4 Pty Ltd 16-Dec-2004 15-Dec-
2024 3,600 

PLA1034 Eureka Petroleum 
Pty Ltd 9-Jun-2017 Application 7,628 

�

�

Co�ordination�Agreements�are�in�place�with�CH4�Pty�Ltd�and�Stanmore�IP�Coal�Pty�Ltd,�as�well�as�a�
Joint�Interaction�Management�Plan�that�deals�with�the�gas�and�mining�operations�in�relation�to�the�
overlapping�gas�and�mining�tenures.�
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�

Figure�1�1���Regional�Location�Map�
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�

Figure�1�2���Regional�Tenement�Location�Map�

�
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1.4 Infrastructure��
Isaac�Plains�Complex�is�accessed�by�existing�road�and�rail�infrastructure.��A�haul�road�has�been�
constructed�to�allow�coal�mined�from�IPE�to�use�the�current�infrastructure�at�IPM�for�coal�handling,�
washing�and�train�loadout.��

The�Queensland�Rail�(QR)�Isaac�Plains�railway�branch�is�part�of�the�Goonyella�Coal�railway�line�that�
connects�areas�of�Central�Queensland�to�the�Dalrymple�Bay�Coal�Terminal�(DBCT)�used�to�export�
coal�from�Isaac�Plains.�

A�gravel�road�to�the�south�of�IPM�connects�the�IPC�to�the�Peak�Downs�Highway�(~6�km)�which�
connects�the�mine�to�Moranbah�(~25�km)�to�the�west�and�Mackay�(~170�km)�to�the�east.�

The�main�infrastructure�at�the�IPC�includes�the�main�rail�line,�rail�loop,�Coal�Handling�and�
Preparation�Plant�(CHPP),�ROM�dump�station,�Mining�(and�maintenance)�Industrial�Area�(MIA)�and�
office�buildings.�

�

1.5 Environmental�Approvals�
On�24th�January�2018,�Stanmore�received�approval�to�operate�both�IPM�and�IPE�under�an�amended�
version�of�the�original�Isaac�Plain’s�Mine�Environmental�Authority�EPML009327813.��

The�environmental�authority�allows�ROM�coal�from�IPE�to�be�transported�to�and�processed�at�the�
existing�Isaac�Plains�Coal�Handling�and�Preparation�facility�located�on�ML70342.�

The�environmental�authority�was�again�amended�and�approved�on�26th�February�2020�to�expand�the�
mining�limits�at�IPE.�Commonwealth�Government�approvals�(EPBC2019/8548)�for�this�expansion�was�
also�granted�on�4th�December�2020�under�the�EPBC�Act.�

� �
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1.6 Topography�and�Land�Use�
The�topography�of�the�IPC�area�and�surrounds�is�gently�sloping�to�the�west�and�north.��Two�shallow�
creeks�cut�across�the�deposit,�draining�to�the�west�before�discharging�into�the�Isaac�River.��Smoky�
Creek�in�the�north�and�Billy’s�Gully�cuts�across�in�the�south.��

IPC�was�originally�a�grazing�property�and�is�located�in�relatively�flat�lying�terrain.��The�area�has�been�
extensively�cleared�for�cattle�grazing,�with�minor�remnant�vegetation�areas�of�poplar�box�
woodlands.�

A�typical�elevation�for�Isaac�Plains�Complex�is�approximately�235�m�above�sea�level.�

� �



– B-451 –

� �
� � �
� �

�
� �
Isaac�Plains�Complex�Coal�Reserves�Statement�for�December�2020� � Page�18�of�75�
�

2 Geology�

2.1 Regional�Geology�
IPC�is�located�in�the�northern�part�of�the�Permian�Triassic�Bowen�Basin,�and�contains�principally�
fluvial�and�some�marine�sediments.��The�Bowen�Basin�is�part�of�a�connected�group�of�Permian�
Triassic�basins�in�eastern�Australia�which�include�the�Sydney�and�Gunnedah�Basins.�

The�Bowen�Basin�axis�orientation�is�north�northwest�(NNW)���south�southeast�(SSE)�and�roughly�
parallel�to�the�Palaeozoic�continental�margin.��Tectonically,�the�basin�can�be�divided�into�NNW�SSE�
trending�platforms�or�shelves�separated�by�sedimentary�troughs.��The�units�from�west�to�east�are�
the�Springsure�Shelf,�Denison�Trough,�Collinsville�Shelf/Comet�Platform,�Taroom�Trough,�Connors�
and�Auburn�Arches�(interrupted�by�the�Gogango�Over�folded�Zone)�and�the�Marlborough�Trough.�

Development�of�the�basin�in�the�Early�Permian�was�in�the�form�of�a�half�graben�which�subsequently�
became�areas�of�regional�crustal�sag.��Variations�in�depositional�patterns�and�deformation�styles�
occur�along�strike�suggesting�the�possibility�of�northeast�(NE)�trending�deep�seated�crustal�transfer�
faults,�evidence�for�such�occurs�in�the�current�IPM�pits.�

�

2.2 Local�Geology�
There�are�no�significant�Tertiary�or�Quaternary�sediments�in�the�mine�area.��Soil�and�sub�soil�derived�
from�the�Permian�sediments�are�2�5m�thick.��A�small�amount�of�Quaternary�alluvium�exists�in�Smoky�
Creek�area�in�the�centre�of�the�IPC.�

The�main�seam�targeted�within�IPC�is�the�Leichhardt�Seam�(LHD)�of�the�Rangal�Coal�Measures.��It�
exists�largely�as�one�composite�seam�across�IPC�but�does�split�into�the�Leichhardt�Upper�(LHU)�and�
Leichhardt�Lower�(LHL)�seams�in�the�north�of�IPM.��

The�Burton�Range�Thrust�Fault,�with�a�throw�of�approximately�180m,�is�a�large�scale�regional�thrust�
fault�that�forms�the�geological�boundary�between�the�IPM�and�IPE�resources.��The�thrust�fault�has�
resulted�in�the�coal�being�displaced�east�over�west,�resulting�in�the�sub�cropping�of�the�LHD�seam�
within�the�IPE�area.��

The�Vermont�and�Girrah�seams�which�occur�up�to�40m�below�the�LHD�seam�are�currently�not�mined�
as�part�of�the�open�cut�operation.�Exploration�drilling�has�targeted�these�seams�in�some�areas,�but�
the�results�have�shown�them�to�be�uneconomic.�The�Vermont�seam�has�limited�structural�and�coal�
quality�information�at�present,�and�in�some�areas�is�considered�too�thin�or�of�poor�quality.�For�these�
reasons,�a�coal�resource�has�not�been�estimated�for�the�Vermont�Seam�within�IPE.�

�

2.3 Stratigraphy�
2.3.1 �Leichhardt�Seam��
In�IPM,�the�LHD�Seam�is�typically�3.5m�thick�and�splits�in�the�north�to�form�the�LHU�and�LHL�Seams.�
The�LHU�Seam�is�typically�2.3m�thick,�while�the�LHL�Seam�is�typically�less�than�1.4m�thick.�

In�IPE,�the�LHD�Seam�is�typically�2.8m�thick�and�dips�to�the�east�between�4�and�10�degrees.�The�seam�
appears�to�thicken�marginally�to�the�central�and�northern�areas,�while�dip�also�steepens�towards�the�
central�area�and�to�the�north.�There�are�several�smaller�coal�occurrences�beneath�the�LHD�Seam,�
which�develop�at�approximately�8m�to�30m�below�and�range�between�0.3�and�1.2m�thick.�The�minor�
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coal�seams�are�called�the�Lower�Leichhardt�Seam�(L2)�and�Lower���Lower�Leichhardt�Seam�(L3).��The�
L2�should�not�be�confused�with�the�Leichhardt�Lower�(LHL)�ply�that�occurs�in�the�northwest,�within�
the�Isaac�Plains�Mine�area.��The�L2�seam�typically�contains�a�stone�band�ranging�between�0.1�to�
0.3m�thick.��

The�Vermont�Seam�occurs�between�30�and�60m�below�the�target�LHD�seam�and�is�generally�
distinguished�by�the�increase�in�tuffaceous�material.�The�Vermont�Seam�typically�splits�into�several�
plies�and�is�considered�of�poorer�quality�from�studies�conducted�at�IPM.�The�boundary�between�the�
Rangal�Coal�Measures�and�the�underlying�Fort�Cooper�Coal�Measures�is�a�tuffaceous�claystone�band�
immediately�below�or�within�the�Vermont�seam�(locally�named�the�Yarrabee�Tuff)��

Faulting�has�been�observed�to�thicken�and/or�thin�all�seams,�to�varying�degrees.��

Significant�splitting�(greater�than�0.3m)�of�the�main�LHD�seam�is�not�observed�within�the�IPE�area.��

The�Girrah�seam�of�the�Fort�Cooper�Coal�Measures�can�form�a�20m�thick�stony�coal�seam�and�has�
been�noted�in�some�drilling�in�the�west�of�IPE�where�the�main�thrust�fault�has�brought�the�seam�to�
shallow�depth.�Regionally�the�Girrah�seam�is�typically�high�ash�with�plentiful�tuffaceous�bands�and�
due�to�the�high�inherent�ash,�the�seam�does�not�wash�well.�

A�stratigraphic�column�of�the�representative�coal�seam�for�IPC�is�displayed�in�Figure�2�1.�

�

� �
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��

Figure�2�1���Stratigraphic�Column�–�Isaac�Plains�Complex�
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2.4 Historical�Exploration�Programs�
A�summary�of�exploration�activities�within�the�IPC�area�is�provided�below.�

The�earliest�recorded�exploration�in�the�area�was�carried�out�by�the�Utah�Development�Company�Pty�
Ltd�in�the�1960’s.�Although�coal�was�intersected�at�shallow�depth,�it�was�not�investigated�further.�
Some�six�(6)�holes�were�located�in�the�Isaac�Plains�mine�area,�but�“missed”�the�Leichhardt�seam�due�
to�maximum�drill�depth�of�60�metres�and�spacing�between�holes.�

Queensland�Mines�Department�in�the�1970’s�drilled�some�regional�exploration�holes�to�the�near�
south�of�the�present�Isaac�Plains�mine�area.�

Thiess�Peabody�Mitsui�Pty�Ltd�and�Thiess�Dampier�Mitsui�Pty�Ltd�conducted�drill�traverses�in�the�
area�from�the�mid�1960’s�into�the�early�1980’s,�primarily�under�EPCs�6�and�292.�Several�drilling�
campaigns�were�undertaken,�resulting�in�227�holes�relevant�to�IPE�that�were�included�in�the�
database.�Hard�copies�of�the�drilling�details�for�these�227�holes�were�not�reviewed�for�this�report�but�
were�utilised�to�compile�the�2002�Resource�Statement.�No�downhole�geophysics�was�conducted�on�
this�historic�drilling.�

In�the�mid�1990’s�Iscor�Australia�Pty�Ltd,�as�the�holder�of�EPC602,�drilled�six�holes�which�targeted�the�
deeper�Moranbah�Measures.�The�potential�of�the�Rangal�and�Fort�Cooper�Measures�was�not�
investigated�although�coal�was�intersected�at�very�shallow�depths�in�one�of�these�holes.�These�holes�
were�south�of�the�Isaac�Plains�mine�area.�

In�the�early�1990’s�the�area�coincident�with�Isaac�Plains�East�became�subject�of�Mineral�
Development�Licences�MDL135�(Morambah)�and�MDL�137�(Wotonga),�held�and�managed�by�BHP�
Coal�Pty�Ltd.�

MGC�Resources�Australia�Pty�Ltd�conducted�2D�dynamite�seismic�surveys�from�1992�to�1995.�Three�
lines,�MGS93�BA,�MGC92�5�and�MGC94�2�are�in�the�south�of�the�present�IPM�and�IPE�lease�areas.�

Historic�drilling�data�for�Morambah�and�Wotonga�was�reviewed�in�2002�and�culminated�in�the�
Geological�model�and� resource�statement�undertaken�by�JB�Mining�on�behalf�of�then�owners,�BHP�
Mitsui�Coal�Pty�Ltd.�

MDLs�135�and�137�remained�in�their�current�state�when�purchased�by�Millennium�Coal�Pty�Ltd� in�
2003.�

In�early�2002�and�2003,�Nebo�Coal�Pty�Ltd�drilled�some�16�holes�in�EPC667,�in�the�north�of�the�
present�ML70342�area.�These�intersected�the�LHD�seam�in�the�south�(present�N1�pit)�and�the�
LHU/LHL�seam�split�in�the�north�of�the�area�(present�N2�pit).�

Bowen�Central�Coal�Management�(BCCM)�drilled�some�559�holes�for�a�total�35,754�metres�in�order�
to�prove�an�initial�48.8Mt�resource�within�the�area�of�ML�70342.�This�work�started�in�April�2004�and�
was�completed�by�early�April�2006�just�prior�to�the�commencement�of�mining�in�July�2006.�The�
drilling�was�inclusive�of�the�following:�

 Coal�quality�work�on�some�89�X�100mm�cores,�7�X�63mm�cores�and�5�sites�for�200mm�cores�
(17�X�200mm�cores�holes).�

 Line�of�oxidation�(LOX)�drilling�was�completed�in�149�holes�on�drill�line�spaced�approximately�
every�60�metres�(north�–�south).�

 Geotechnical�work�from�7�HQ�fully�cored�holes.�
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BCCM�also�undertook�18�km�of�2D�seismic�survey�in�two�phases,�2003�and�2004.�Ground�magnetics�
were�also�conducted�over�some�8km2�to�determine�the�influence�of�the�likely�intrusives�in�the�area.�

From�2008�to�September�2009,�BCCM�on�behalf�of�IPCM�drilled�a�further�19,206m�in�278�holes�for�
gas�analysis,�fault�delineation�and�in�pit�coal�quality�reasons.��The�majority�of�the�2008�/�2009�drilling�
was�confined�to�the�working�opencut�areas�of�ML70342,�which�have�since�been�mined.�

Blue�Energy�Limited�drilled�several�CSG�wells�within�and�around�the�area�under�ATP� 814P�in�2011.�
One�hole,�Sapphire_4�was�drilled�within�the�east�of�the�IPE�area.� Data�supplied�for� this�hole�was�
sufficient�enough�to�be�incorporated�into�the�resource�model.�

Stanmore�IP�Coal�Pty�Ltd�then�purchased�the�IPE�leases�(MDL135�and�MDL137�north)�in�July�2015�
from�Peabody�Australia�Pty�Ltd.�

Stanmore�IP�Coal�Pty�Ltd�took�over�ML70342,�EPC�755�and�a�small�portion�of�EPC�667�in�December�
2015�following�purchase�from�joint�owners�Vale�Australia�Pty�Ltd�and�Sumitomo�Corporation.�

�

2.5 �Stanmore�Coal�Exploration�Programs�
Stanmore�has�continued�to�explore�the�IPC�area�to�build�confidence�in�the�coal�geometry�and�coal�
quality�of�the�deposit,�and�to�safeguard�future�development.�

Since�2015,�Stanmore�has�undertaken�several�phases�of�drilling�within�IPC�the�drill�hole�locations�are�
shown�in�Figure�2�2�and�Figure�2�3.��

Drilling�activity�within�IPC�has�chiefly�been�undertaken�to�inform�and�assess�the�following:�

 Resource�definition;�
 Structural�interpretation�and�clarification;�
 Geotechnical�assessment;�
 Gas�content�and�permeability;�
 LOX�line�and�pit�boundary�definition;�and�
 Coal�quality�assessment.�

�

In�addition�to�drilling,�Stanmore�has�undertaken�the�following�supplementary�exploration�and/or�
data�gathering�programs:�

 2016:�32.5km�of�2D�seismic�was�captured,�with�the�resulting�interpretation�being�utilised�to�
inform�and�augment�structural�interpretations�for�both�IPM�and�IPE.�

 2017:�A�3D�seismic�survey�across�an�area�of�6km2�was�undertaken�to�provide�clear�structural�
definition�in�the�area�to�be�assessed�for�future�potential�underground�extraction.�

 October�/�November�2017:�A�ground�magnetic�data�survey�was�conducted�over�the�entire�IPE�
area�at�50m�line�spacing�running�east�west.��This�data�was�used�to�inform�the�IPE�model�and�
to�define�the�limits�of�the�Resource�Estimate�where�basalt�was�interpreted�to�intersect�the�
coal�seam.�
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 May�2018:�A�Deep�Ground�Penetrating�Radar�(DGPR)�survey�was�conducted�across�the�Pit�3�
and�Pit�4�area�prior�to�mining�commencing.��The�survey�response�from�Pit�3�was�poor,�due�to�
high�ground�water�salinity,�but�the�results�from�Pit�4�were�used�to�assist�in�fault�interpretation�
and�provided�targets�for�the�2018�drilling�campaign.��
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Figure�2�2���IPM�Drilling�and�Seismic�Data�Locations�
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�

Figure�2�3���IPE�Drilling�and�Seismic�Data�Locations�
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2.6 Data�Supporting�Coal�Resource�and�Reserve�Estimates�
Structural�models�were�derived�from�historic�and�recent�drilling�information�as�well�as�recent�
seismic�data.�

The�historic�drilling�data�and�historic�seam�structural�interpretation�was�tested�in�part�by�the�
Stanmore�Exploration�drilling�programmes.��Predictions�of�coal�intersections�were�derived�from�the�
historic�structural�interpretation�and�the�drilling�of�control�holes�near�historic�drilling�was�
undertaken�in�IPE.��The�results�of�these�control�drilling�holes�were�considered�reasonable�and�gave�
confidence�to�the�relative�location�of�the�historic�drilling�data�points.�

Structural�and�fault�interpretations�were�derived�from�historic�information�with�adjustments�based�
on�the�most�recent�drilling�programmes�and�interpretation�derived�from�the�2D�seismic�information�
completed�in�2016.��A�considerable�effort�has�been�made�to�remodel�the�structural�interpretation�
within�the�IPC.��The�original�models�were�created�in�versions�of�software�that�were�unable�to�
adequately�reflect�the�nature�of�the�underlying�geology,�particularly�relating�to�fault�geometry�and�
seam�dip�in�down�dip�areas�of�both�IPM�and�IPE�where�limited�information�exists.�

Coal�quality�information�has�been�derived�from�both�historical�sources�and�from�the�most�recent�
Stanmore�exploration�programmes.��The�IPM�historic�data�was�assumed�to�be�reasonable�and�fit�for�
use,�as�it�was�utilised�for�historic�mining�processes�and�had�downhole�geophysics�to�support�seam�
thickness�and�location.��The�historic�coal�quality�data�within�IPE,�however,�was�not�well�supported�
with�down�hole�geophysics�or�associated�data,�and�as�a�result,�was�not�used�prior�to�the�2016/2017�
exploration�programme.���

The�2016/2017�drilling�programme�undertaken�within�the�IPE�area�was�designed�in�part�to�test�the�
seam�thickness�predictions�and�locations�of�the�LHD�seam�within�those�historic�cored�holes,�with�
relevant�coal�quality�data.��This�method�was�deemed�acceptable�by�the�CP,�providing�there�was�
minimal�variance�in�predicted�thickness�and�location.��A�total�of�11�historic�core�holes�were�added�to�
the�coal�quality�model�for�the�IPE.�

�
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3 Coal�Quality�

3.1 Coal�Sampling�Procedures�
General�details�sampling�procedures�undertaken�for�all�Stanmore�drilling�programs�are�provided�in�
the�Isaac�Plains�and�Isaac�Plains�East�Coal�Resource�Estimate�Reports�of�June�2020.�

�

3.2 Raw�Coal�
The�LHD�Seam�at�IPM�and�IPE�can�be�classified�as�a�medium�volatile,�bituminous�coal.��The�seam�is�
considered�low�in�raw�ash,�exhibiting�good�washability�characteristics.�

For�the�entire�resource�area�within�IPM,�the�tonnage�weighted�modelled�raw�ash�values�for�the�LHD�
plies�averages�17.9%�raw�ash�(ad).�

Within�IPE,�the�LHD�seam�raw�coal�quality�is�quite�consistent�across�the�area,�with�only�marginal�
increases�in�raw�ash�%�(ad)�noted�towards�the�south�and�north�of�the�deposit.�The�thickness�
weighted�modelled�raw�ash�value�average�is�lower�than�within�IPM,�being�14.6%�(ad).�

The�combined�raw�ash�across�the�entire�IPC�area�is�15.1%�(ad).�

�

3.3 Clean�Coal�
3.3.1 Coal�Testing�Procedure�
All�coal�samples�from�core�drilling�undertaken�by�Stanmore�within�IPC�have�been�analysed�according�
to�a�thorough�coal�analysis�and�testing�procedure,�as�prepared�by�McMahon�Coal�Quality�Resources�
(MCQR).�The�complete�procedure�is�explained�in�the�2020�Resource�Estimate�reports,�for�IPM�and�
IPE.�

Following�pre�treatment�and�sizing,�coal�samples�were�float�sunk.�Typically,�each�core�had�two�(2)�
composite�washability�sections,�a�“Top”�section�(generally�1.8�to�2.0m)�and�“Bottom”�section,�where�
the�balance�of�the�seam�was�designated.�

A�portion�of�each�composite�section�was�also�taken�for�raw�and�“quick�coke”�analysis.�The�quick�
coke�analysis�involves�a�small�subsample�of�raw�coal�which�is�crushed�to�11.2mm�top�size�and�
floated�at�density�1.425,�prior�to�milling�and�analysis�for�indicative�coking�properties�such�as�Gieseler�
Fluidity,�Crucible�Swell�Number�(CSN)�and�Dilatation.�

Following�receipt�of�full�laboratory�washability,�the�resultant�size�by�size�float�and�sink�data�was�
entered�into�MCQR’s�proprietary�CHPP�simulation�software�before�advising�the�laboratory�on�the�
makeup�of�the�clean�coal�(product)�composites�for�testing.�All�product�composites�targeted�a�9.5%�
primary�product�with�a�secondary�16%�product.�

Generally,�clean�coal�composites�were�made�up�and�tested�according�to�MCQR�instructions�for�four�
different�product�types:�

 The�coarse�fraction�(nominally��50�+16�mm)�from�the�primary�dense�medium�cyclone�(DMC)�
product;�

 The�primary�high�quality�(PHQ)�coking�product�(nominally��16�+0�mm).�In�this�mode�the�coarse�
�50�+16�mm�fraction�is�directed�to�the�secondary�product;�
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 The�primary�high�yield�(PMY)�coking�or�pulverised�coal�injection�(PCI)�product�(nominally��50�
+�0mm).�In�this�mode�the�coarse��50�+16mm�fraction�is�directed�to�the�primary�product;�and�

 The� secondary� DMC� thermal� product� (nominally� �50� +2� mm)� generated� under� the� PHY�
processing�mode�(that�is,�the�coarse�fraction�does�not�go�to�thermal�product).�

The�test�regime�on�the�product�composites�is�comprehensive,�including:�

 For�coking�coal:�Proximate,�Calorific�Value�(CV),�Hardgrove�Grindability�Index�(HGI),�ash�analysis,�
total�sulphur,�CSN,�Gieseler�fluidity,�Gray�King,�trace�elements,�dilatation,�petrographics,�Roga,�G�
index,�ultimate�analysis,�HGI�and�occasional�Sapozhnikov�plastometer�test.�

 For�thermal�coal:�Proximate,�CSN,�CV,�total�sulphur,�HGI,�ultimate�analysis,�trace�elements,�AFT�
reducing�and�ash�analysis.�

The�procedure�recognises�the�capability�and�flexibility�of�the�Isaac�Plains�CHPP,�including�its�ability�to�
produce�a�primary�coking�coal,�as�well�as�a�range�of�PCI�and�secondary�thermal�coals.�

�

3.4 Product�Quality�
Historically,�the�Isaac�Plains�CHPP�has�primarily�produced�Semi�Soft�Coking�Coal�(SSCC),�with�lesser�
quantities�of�Semi�Hard�Coking�Coal,�PCI�and�thermal�coal.�The�ability�to�produce�various�products�
has�been�enabled�by�either:�

 mining�the�tops�and�bottoms�separately�or�combined;��
 the�ability�of�the�Isaac�Plains�CHPP�to�change�plant�settings�to�include�or�re�direct�the�+16mm�

fraction�from�the�primary�to�the�secondary�product�stream;�
 the�move�to�Isaac�Plains�East�has�improved�the�coal�quality�with�the�associated�increase�in�

Rank,�and�this�has�resulted�in�a�higher�proportion�of�coking�coal�(of�improved�quality)�and�a�
lower�proportion�of�secondary�(thermal)�when�operating�the�PHY�mode.��

Inclusion�of�the�+16mm�fraction�in�the�primary�product�stream�produces�the�current�coking�coal�
(known�as�the�high�yield�product).�Re�direction�of�the�+16mm�to�the�secondary�product�stream�(high�
quality�product)�reduces�primary�yield�to�improve�coking�coal�quality.���

At�present,�the�full�seam�is�washed�together�in�the�CHPP�to�produce�a�primary�coking�product�
(targeting�9.5%�ash)�and�secondary�thermal�product.�This�approach�is�applied�for�the�purpose�of�this�
IPC�JORC�Reserve�Estimate,�for�the�estimation�of�marketable�reserves�and�revenue.�

�

3.4.1 Semi�Soft�Coking�Coal��
The�SSCC�product�(high�yield�product)�as�presently�produced�at�IPM,�can�be�described�as�a�mid�
volatile,�weak�coking�coal�(very�similar�to�Blackwater�weak�coking�coal)�labelled�SSCC�for�
convenience.�The�coke�oven�yield�is�substantially�higher�than�the�Newcastle�SSCC�coals,�due�to�the�
product’s�lower�volatile�matter�%�relativity.�The�product�is�low�in�sulphur�and�displays�moderate�
phosphorus�content.�Plastic�properties�are�moderate�and�alkali�content�is�low.�

The�IPE�coal�is�of�a�slightly�higher�rank�and�therefore�lower�volatile�matter�(VM)�content�(Isaac�Plains�
Rv�max�~0.98�compared�to�IPE�1.05).�The�%�phosphorous�is�also�lower�(IPM�0.10%�compared�to�IPE�
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0.06%),�and�these�improved�specifications�have�made�this�coal�very�attractive�to�the�key�Japanese�
customers.�

The�IPE�coarse�coal�product�could�also�be�used�for�PCI�purposes�for�mills�using�mid�volatile�coal�in�
addition�to�as�the�standard�ULV�PCI�coal.�The�CV�is�high�and�mill�capacity�would�be�generally�
enhanced�with�an�HGI�of�~65.�

For�this�JORC�Reserve�Estimate�the�PHY�semi�hard�coking�product�option�(targeting�9.5%�ash),�with�a�
secondary�thermal�product�has�been�modelled.�Other�product�options�would�be�subject�to�further�
review�depending�on�market�conditions�and�pricing.�

The�Isaac�Plains�CHPP�product�specifications�for�the�Stanmore�Coking�Coal�and�Semi�Hard�Coking�
Coal�are�presented�in�Figure�3�1�and�Figure�3�2..�

�

3.4.2 Thermal�Coal�
A�secondary�thermal�coal�is�produced�across�the�IPC,�which�varies�in�volume�between�IPM�and�IPE�
and�has�the�following�indicative�saleable�properties.�

This�thermal�coal�continues�to�find�a�ready�market.�The�coal�is�low�in�nitrogen�content�and�has�a�high�
calorific�value�(~104�%�of�NEWC6000�nar�index�CV).�Figure�3�3�presents�the�thermal�coal�product�
specifications.�

�

�

�

�

� �
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�

�

�

Figure�3�1�–�Isaac�Plains�Complex���Stanmore�Coking�Coal�
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�

�

Figure�3�2�–�Isaac�Plains�Complex���Semi�Hard�Coking�Coal�

�

�
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�

��

Figure�3�3�–�Isaac�Plains�Complex���Thermal�Coal�

�

� �
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�

3.5 Resource�Estimate�

The�June�2020�Coal�Resource�Estimates�for�IPC�is�presented�in�Table�3�1.��

�

Table�3�1���June�2020�JORC�Resource�Estimates�

� IPM�Coal�
Resource*�(Mt)�

IPE�Coal�
Resource�(Mt)�

Measured� 25.2� 9.8�
Indicated� 16.0� 8.0�
Inferred� 5.0� 4.0�
Total� 46.2� 21.8�

*�IPM�Coal�Resource�Estimate�includes�potential�underground�mining�resource.�

�

� �
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4 Mine�Planning�

4.1 Reserve�Areas�
It�has�been�determined�that�there�will�be�four�key�areas�that�will�contribute�to�the�IPC�Coal�Reserves.�
Each�area’s�economic�mining�limits�and�associated�Reserves�have�been�estimated�using�separate�
methods�due�to�their�different�characteristics.�The�four�areas�are:�

1. IPE�Budget�Plan�(Pits�2,�3�and�4)�
2. IPE�Final�Cut�(Pits�2�and�3)�
3. IPE�Pit�5�
4. IPC�Auger�Mining�

Stanmore�has�decided�on�a�strategic�direction�to�finish�open�cut�mining�in�IPE�Pits�2,�3�and�4�at�the�
end�of�CY2021�and�relocate�the�dragline�to�their�nearby�Isaac�Downs�Mine�pending�final�statutory�
approvals.�At�the�completion�of�the�IPE�Budget�Plan,�if�the�dragline�cannot�relocate�to�the�Isaac�
Downs�Mine�due�to�a�delay�in�approvals�or�a�change�in�the�mine�schedule,�a�final�cut�along�the�
highwall�of�Pits�2�and�3�may�be�undertaken�where�economically�feasible�and/or�the�dragline�could�
relocate�to�the�unmined�Pit�5�in�the�north.�

Auger�mining�along�the�exposed�highwalls�and�endwalls�of�the�IPE�Pits�as�well�as�the�N1�Pit�at�IPM�
will�be�employed�to�access�some�coal�beyond�the�economic�reach�of�the�open�cut�mining�
operations.�

4.2 Mine�Setting�
The�key�features�of�the�IPC�that�have�an�influence�on�the�mine�plans�for�all�four�areas�are:�

 Topography�is�relatively�flat�with�minor�undulation�across�the�deposit.��The�topography�rises�to�
the� east� with� a� 60m� high� hill� located� in� the� central� region.� The� crest� of� the� hill� is� located�
approximately�150m�to�the�east�of�ML700017.�

 One�main� coal� seam� (Leichhardt)� exists� across� IPC.� � The�weighted� average� total� in� situ� seam�
thickness�in�IPM�is�3.08m,�whilst�it�is�marginally�thinner�in�IPE�at�2.87m.�The�average�coal�thickness�
across�IPC�is�2.93m.�Coal�thickness�is�displayed�in�Figure�4�1.��

 The�stripping�ratio�(waste�volume/coal�tonnage)�gradually�increases�to�the�east�as�the�coal�dips�
and�the�topography�rises.��The�depth�to�top�of�coal�is�shown�in�Figure�4�2.�

 Faulting�is�present�in�both�IPM�and�IPC,�however�faulting�is�more�complex�and�extensive�at�IPM.��
 Dips�are�generally�quite�moderate�in�the�geological�model�with�some�steeper�dips�in�the�northern�

area.��Dips�(excluding�the�fault�zones)�vary�generally�between�approximately�4°�to�10 .��
 Smoky�Creek�and�Billy’s�Gully�form�the�major�water�flows�across�the�IPC�with�water�shedding�off�

the�hill�and�through�these�water�courses.��It�was�assumed�that�no�mining�would�occur�through�
these�corridors.�

 Powerlines�cross�IPC�in�the�north.��It�was�assumed�that�these�would�not�be�relocated�for�this�
Reserves�estimate.�

 There�are�no�endangered�ecosystems�in�the�mining�area�as�displayed�in�Figure�4�3.�The�pit�area�
includes�areas�in�the�regional�ecosystem�map�labelled�“of�least�concern”.��Offsets�may�be�
required�for�some�areas�of�disturbance�and�an�Offset�Management�Plan�has�been�agreed�with�
regulators.�
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�

Figure�4�1���Total�Coal�Thickness�–�LHU�and�LHD�Seams�
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�

Figure�4�2���Depth�to�Top�of�Coal�–�LHU�and�LHD�Seams�
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�

Figure�4�3�–�Regional�Ecosystems�

�
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4.3 IPE�Budget�Plan�
Optimal�Mining�has�reviewed�Stanmore’s�current�LOM�plan�and�budget�for�IPE�Pits�2,�3�and�4�and�
determined�that�it�is�a�mine�plan�and�production�schedule�that�is�technically�achievable�and�
economically�viable�and�from�which�the�Ore�Reserves�can�be�derived.�

�

4.3.1 Mining�Limits�
A�number�of�constraints�which�have�an�effect�on�the�mine�layout�at�IPE�were:�

 All� pits� are� constrained� by� economic� margin� down� dip.� � The� final� highwall� position� will� be�
determined�by�the�economics�and�coal�sales�price�at�the�time�of�mining.���

 The�pits�are�limited�to�the�west�by�the�LHD�subcrop�or�extents�of�previous�mining.�
 Pit�2�is�constrained�by�the�1:1000�year�flood�lines�for�Billy’s�Gully�in�the�south.�

�

4.3.2 Mining�Method�
The�current�mining�method�employed�at�IPE�is�as�follows:�

 Topsoil�is�removed�and�stockpiled�for�later�spoil�rehabilitation.�
 The�overburden�is�drilled�and�blasted�in�one�or�two�passes�depending�upon�total�depth.�
 Overburden�is�then�removed�using�a�combination�of�truck�and�excavator,�cast�blasting,�dozing�

and�dragline.�
 Coal�mining�is�then�undertaken.��

�
To�minimise�waste�removal�costs,�the�emphasis�will�be�on�maximising�the�proportion�of�waste�
allocated�to�the�dragline�system�(dragline,�dozing�and�cast�blasting).��Waste�exceeding�the�dragline�
horizon�will�be�removed�by�excavator�and�trucked�to�the�appropriate�waste�dump.�

Coal�will�be�loaded�by�excavators�into�rear�dump�trucks�and�hauled�to�the�Isaac�Plains�ROM�stockpile�
area�where�it�will�be�crushed�and�conveyed�to�the�coal�preparation�plant�for�processing.��Product�
coal�will�be�stockpiled�separately�by�product�type�then�loaded�onto�trains�at�the�coal�loadout�and�
railed�to�Dalrymple�Bay�Coal�Terminal.�

Progressive�rehabilitation�of�the�spoil�dumps�would�be�undertaken�as�soon�as�practicable�to�meet�
approval�conditions�as�required.�

�

4.3.3 Strip�Designs�
The�strips�were�designed�primarily�upon�the�constraints�discussed�in�Section�4.3.1.��The�delineation�
between�adjoining�pits�was�determined�by�the�location�of�the�faults�running�perpendicular�to�the�
subcrop.�The�final�highwall�was�ultimately�set�at�the�economic�margin�for�the�budget�unit�cost�rates,�
yields�and�revenue�assumptions.�Figure�4�4�shows�the�Budget�plan�mining�limits.�The�pit�design�
parameters�are�shown�in�Table�4�1.�Strip�widths�are�nominally�50m,�however�variations�occur�
around�subcrop�and�faulted�areas�to�ensure�resource�recovery�is�safely�maximised.�The�strip�
orientations�and�dimensions�are�suitable�for�strip�mining�with�a�dragline.��
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�

Figure�4�4�–�Budget�Plan�Mining�Areas�
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�

Table�4�1�–�Budget�Plan�Strip�Design�Parameters�

Item� Units� IPE��
(Pits�2,3,4)�

Strip�Width� m� 50�
Highwall�Batter�Angle�in�Hard� degs� 70�
Highwall�Batter�Angle�in�Soft� degs� 45�
Endwall�Batter�Angle� degs� 45�
Dragline�Horizon�Depth� m� 40�
Offset�Bench�Width� m� 25�

�

4.3.4 Block�Solids�Generation�and�Interrogation�
The�strips�designs�were�converted�to�three�dimensional�solids�limited�by�the�surveyed�prime�
topography�surface�as�at�28th�December�2020�and�cut�into�blocks�nominally�100m�wide�along�strike.�
The�block�solids�were�cut�by�the�geological�structure�model�to�generate�coal�and�overburden�solids.�

The�solids�were�then�interrogated�by�the�geological�model�to�generate�in�situ�quantities�(volume,�
area,�thickness,�dip�etc)�and�coal�qualities�(relative�density,�raw�ash,�product�yield,�inherent�moisture�
etc).�

�

4.3.5 Mining�Assumptions�and�Modifying�Factors�
Modifying�factors�were�applied�to�the�in�situ�quantities�and�qualities�to�convert�from�an�in�situ�basis�
to�a�ROM�/�product�basis.�

�

�
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4.3.5.1 Loss and Dilution
To�convert�the�composited�coal�tonnes�to�ROM�coal�tonnes,�mining�floor,�roof�loss�and�dilution�
thicknesses�were�applied.��The�loss�and�dilution�parameters�based�on�reconciliations�of�current�
operations�are�shown�in�Table�4�2.�

Table�4�2�–�Budget�Plan�Loss�and�Dilution�Parameters�

Item� Units� Unfaulted� Faulted�

Coal�Roof�Loss� m� 0.17� 0.245�

Coal�Floor�Loss� m� 0.17� 0.245�

Coal�Strip�Edge�Loss� m� 0.250� 0.250�

Coal�Roof�Dilution� m� 0.08� 0.155�

Coal�Floor�Dilution� m� 0.08� 0.155�

Coal�Strip�Edge�Dilution� m� 0.250� 0.250�

Other�Loss� %� 1%� 1%�

Other�Dilution� %� 1%� 1%�

Dilution�Ash� %� 85� 85�

Dilution�Density� t/bcm� 2.39� 2.39�
�

4.3.5.2 Moisture Adjustments
Coal�densities�were�adjusted�in�the�database�to�convert�from�the�geological�model�air�dried�values�
to�an�in�situ�moisture�basis,�using�the�Preston�Sanders�method.��ROM�and�product�tonnes�were�then�
determined�using�additional�moisture�assumptions,�as�detailed�in�Table�4�3.�

�

Table�4�3�–�Moisture�Assumptions�

Item� Units� Value�

Air�dried�Moisture� %� As�modelled*�

Insitu�Moisture� %� 5.0%�

ROM�Moisture� %� 7.0%�

Semi�soft�Product�Moisture� %� 9%�

Thermal�Product�Moisture� %� 11%�
* as modelled air dried moisture values are indicatively 2.3%

�
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4.3.5.3 Process Simulations
Independent�coal�quality�consultants,�MCQR,�produced�a�laboratory�test�program�for�core�samples�
based�on�“pre�treatment”�washability�procedures�to�accurately�represent�the�likely�size�distribution�
and�coal�types�that�will�be�encountered�in�mining�and�processing�via�the�Isaac�Plains�CHPP.�

The�Isaac�Plains�CHPP�provides�either�a�“High�Yielding”�or�“High�Quality”�primary�product�processing�
option.��

1. The�“High�Yielding”�option�keeps�the�primary�dense�medium�cyclone�(DMC)�coarse�coal�size�
fraction� (nominally� �50mm� +16mm)� within� the� Primary� Product.� This� processing� method�
generally�yields�a�semi�soft�coking�coal.��

2. The� “High�Quality”� option� directs� the� primary� coarse� size� coarse� fraction� (+16mm)� to� the�
secondary�thermal�product,�allowing�the�generation�of�a�higher�quality�coking�coal�at�a�lower�
primary�yield.�

Prior�to�laboratory�flotation�analysis,�the�LHD�seam�samples�are�combined�into�two�(2)�wash�
composites,�on�a�borehole�by�borehole�basis,�as�follows:�

1. “Top”�seam�section�(generally�1.8�to�2.0m)�and�
2. “Bottom”�seam�section,�where�the�balance�of�the�seam�is�designated.�

Wash�simulations�at�IPM�and�IPE�target�the�following:�

A. Primary�coking�product�of�9.5%�ash�and�
B. A�secondary�thermal�product�of�16%�ash�

4.3.5.4 Product Yield
Reconciliations�of�recent�CHPP�results�have�indicated�that�there�is�a�divergence�between�actual�
yields�and�the�geological�grid�model�yields,�mainly�in�Pits�2�and�3.��

�

It�was�found�that�in�general�the�following�adjustments�to�the�primary�and�secondary�grid�values�are�
to�be�applied:�

 Pit�2�–�Primary�Yield�� =�Grid�Value�–�6.5%�
 Pit�2�–�Secondary�Yield�� =�Grid�Value�+�8.0%�
 Pit�3�–�Primary�Yield� =�Grid�Value�–�0.5%�
 Pit�3�–�Secondary�Yield�� =�Grid�Value�–�0.3%�
 For�all�other�pits,�no�adjustments�are�required.�

�

Table�4�4�lists�the�yield�applied�for�each�strip�in�the�Budget�plan.�

�

�

�

�
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Table�4�4�Yields�by�Strip�

Pit� Strip� Description� Primary� Secondary� Total�
Pit2� 10� All� ��������71.40�� ����������13.60�� ��������85.00��
Pit2� 11� All� ��������70.49�� ����������14.21�� ��������84.70��
Pit2� 12� All� ��������69.57�� ����������14.75�� ��������84.32��
Pit2� 13� All� ��������67.76�� ����������15.89�� ��������83.65��
Pit3� 9� All� ��������82.49�� ������������1.46�� ��������83.95��
Pit3� 10� All� ��������82.08�� ������������1.68�� ��������83.76��
Pit3� 11� All� ��������81.35�� ������������2.11�� ��������83.46��
Pit3� 12� All� ��������81.35�� ������������2.74�� ��������84.09��
Pit4� 10� Central� ��������85.34�� ���������������������� ��������85.34��
Pit4� 10� South� ��������81.36�� ������������0.87�� ��������82.23��
Pit4� 11� All� ��������79.84�� ������������1.26�� ��������81.10��
Pit4� 12� All� ��������78.99�� ������������1.73�� ��������80.72��
Pit4� 13� All� ��������78.41�� ������������2.18�� ��������80.59��
Pit4� 14� All� ��������77.45�� ������������2.85�� ��������80.30��
Pit4� 15� All� ��������76.36�� ������������3.45�� ��������79.81��
Pit4� 16� All� ��������74.89�� ������������4.63�� ��������79.52��

�

The�yields�are�applied�to�the�undiluted�ROM�coal�then�converted�from�the�ROM�moisture�basis�to�their�
respective�product�moisture�basis.��

�

4.3.6 Equipment�Waste�Allocation�
Due�to�the�cost�effectiveness�of�draglines�for�waste�removal,�where�possible,�all�waste�up�to�50m�
thick�was�assigned�to�the�dragline�system,�with�any�waste�above�this�assigned�to�truck�shovel.�The�
dragline�system�includes�waste�cast�blast�to�final,�waste�pushed�by�dozers�and�waste�removed�by�the�
dragline.�

The�only�exception�to�the�allocation�of�up�to�50m�of�waste�to�the�dragline�was�where�the�seam�dip�
exceeded�8�degrees.�In�these�instances,�the�dragline�waste�thickness�was�reduced�to�40m�due�to�dig�
depth�constraints.�

The�dragline�system�thickness�was�also�reduced�in�the�scheduling�progress�if�the�machine�progressed�
too�slowly�and�minimum�coal�targets�were�not�achieved.�

�

4.3.7 Mine�Schedule�
The�mining�budget�opencut�schedule�was�completed�to�ensure�that�coal�can�be�delivered�to�the�
CHPP�until�the�end�of�CY2021�and�to�generate�physical�values�for�the�financial�evaluation.�Figure�4�5�
charts�the�Budget�scheduled�prime�waste�and�ROM�coal�movement�by�month.�

�
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�

Figure�4�5�–�Budget�Schedule�Waste�and�Coal�Quantities�

�

4.3.8 Financial�Evaluation�
The�Budget�plan�physicals�were�imported�into�a�financial�model�for�economic�evaluation�and�to�
confirm�the�economic�viability�of�these�Coal�Reserves�utilising�up�to�date�economic�assumptions.�

The�competent�person�has�reviewed�the�results�of�the�financial�modelling�and�is�satisfied�that�the�
JORC�Reserves�can�be�economically�extracted�with�the�current�mining�practices,�unit�cost�rates�and�
sale�prices.�

�

4.3.8.1 Cost Assumptions
Unit�costs�have�been�supplied�by�Stanmore�and�are�based�on�the�historical�and/or�budget�forecast�
costs�of�the�operations�at�IPE.��The�average�calculated�unit�cost�for�the�reserves�in�the�Budget�plan�is�
AU$80.72/ROM�t�or�AU$109.07/Product�t.����

�

4.3.8.2 Revenue Assumptions
Revenue�assumptions�are�based�on�the�historical�relative�price�Stanmore�receives�for�IPE’s�semi�hard�
coking�coal�and�thermal�coal�products�compared�to�the�benchmark�Hard�Coking�Coal�(HCC)�price.��

Based�on�KPMG’s�‘Coal�Price�and�FX�Market�Forecast’�report�dated�September/October�2020,�
Stanmore�has�taken�the�following�position�on�the�HCC�forecast:��

�
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�

� 2021� 2022� 2023� 2024� Long�Term�
Stanmore�Benchmark�HCC�
Forecast�(USD/tonne�FOB)� $142� $143� $145� $147� $149�

�

�

�

Figure�4�6�–�KPMG’s�Benchmark�HCC�Forecast�Summary�

Therefore,�for�the�2021��budget,�the�HCC�benchmark�price�used�is�US$142/tonne�which�equates�to�
US$98.94/tonne�(AU$133.70/tonne)�for�the�IPE�coking�product�and�US$67.07/tonne�
(AU$90.04/tonne)�for�the�thermal�product.�

The�foreign�exchange�rate�used�to�convert�USD�to�AUD�is�0.74.�

The�average�sales�price�achieved�for�the�Budget�plan�reserves�after�product�splits�are�applied�is�
AU$130.90.�

�

4.4 IPE�Final�Cut�(Pits�2�and�3)�
A�final�narrow�strip�was�designed�at�the�back�of�the�IPE�Budget�Plan�limits�in�Pits�2�and�3�to�analyse�
whether�a�final�cut�undertaking�a�two�pass�dragline�operation�would�be�economically�feasible.�

�

4.4.1 Mining�Limits�
The�mining�limits�followed�the�endwall�limits�of�the�Budget�highwall�for�Pits�2�and�3.�

�
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4.4.2 Mining�Method�
To�generate�a�final�cut�that�would�be�economically�feasible�beyond�the�Budget�plan�highwall�it�is�
planned�that�the�dragline�would�mine�all�the�overburden�in�two�passes�to�substitute�the�more�
expensive�pre�strip�excavator�and�truck�mining�with�the�dragline.�

�

4.4.3 Strip�Designs�
To�allow�for�the�dragline�spoil�to�fit�when�undertaking�a�two�pass�operation�the�strip�width�was�
reduced�to�40m,�the�dragline�offset�back�bench�was�also�reduced�to�15m�to�reduce�the�prime�
volume�being�taken.�

The�pit�design�parameters�are�shown�in�Table�4�5�and�location�of�the�Final�Cut�strips�in�Figure�4�7.�

�Table�4�5�–�Final�Cut�Strip�Design�Parameters�

Item� Units� IPE�Pit�2�&�3�
Final�Cut�

Strip�Width� m� 40�
Highwall�Batter�Angle�in�Hard� degs� 70�
Highwall�Batter�Angle�in�Weathered� degs� 45�
Endwall�Batter�Angle� degs� 45�
Dragline�Horizon�Depth�–�bottom�pass� m� 50�
Offset�Bench�Width� m� 15�

�

4.4.4 Block�Solids�Generation�and�Interrogation�
The�strips�designs�were�converted�to�three�dimensional�solids�limited�by�the�surveyed�prime�
topography�surface�as�at�28th�December�2020�and�cut�into�blocks�nominally�100m�wide�along�strike.�
The�block�solids�were�cut�by�the�geological�structure�model�to�generate�coal�and�overburden�solids.�

The�solids�were�then�interrogated�by�the�geological�model�to�generate�physical�quantities�(volume,�
area,�thickness,�dip�etc)�and�coal�qualities�(relative�density,�raw�ash,�product�yield,�inherent�moisture�
etc)�

�

4.4.5 Mining�Assumptions�and�Modifying�Factors�
Modifying�factors�were�applied�to�the�in�situ�quantities�and�qualities�to�convert�from�an�in�situ�basis�
to�a�ROM�/�product�basis�and�were�similar�to�the�Budget�plan.�

�

4.4.5.1 Loss and Dilution
To�convert�the�composited�coal�tonnes�to�ROM�coal�tonnes,�mining�floor,�roof�loss�and�dilution�
thicknesses�were�applied.��The�loss�and�dilution�parameters�based�on�reconciliations�of�current�
operations�but�on�the�expectations�that�operations�will�not�be�as�urgent�to�turn�the�strips�around�so�
coal�uncovery�and�recovery�will�be�more�deliberate�are�shown�in�Table�4�6.�

�
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�

Figure�4�7�–�Final�Cut�Strips�

�
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�

Table�4�6�–�Final�Cut�Loss�and�Dilution�Parameters�

Item� Units� Un�faulted� Faulted�

Coal�Roof�Loss� m� 0.08� 0.245�

Coal�Floor�Loss� m� 0.08� 0.245�

Coal�Strip�Edge�Loss� m� 0.250� 0.250�

Coal�Roof�Dilution� m� 0.08� 0.155�

Coal�Floor�Dilution� m� 0.08� 0.155�

Coal�Strip�Edge�Dilution� m� 0.250� 0.250�

Other�Loss� %� 1%� 1%�

Other�Dilution� %� 1%� 1%�

Dilution�Ash� %� 85� 85�

Dilution�Density� t/bcm� 2.39� 2.39�
�

4.4.5.2 Moisture Adjustments
The�moisture�assumptions�used�are�the�same�as�the�Budget�plan�moistures�listed�in�Table�4�3.�

�

4.4.5.3 Product Yield
As�explained�in�Section�4.3.5.4,�reconciliations�of�current�operations�recommended�the�following�
adjustments�to�the�primary�and�secondary�grid�values�be�applied:�

 Pit�2�–�Primary�Yield�� =�Grid�Value�–�6.5%�
 Pit�2�–�Secondary�Yield�� =�Grid�Value�+�8.0%�
 Pit�3�–�Primary�Yield� =�Grid�Value�–�0.5%�
 Pit�3�–�Secondary�Yield�� =�Grid�Value�–�0.3%�

�

The�yields�are�applied�to�the�undiluted�ROM�coal�then�converted�from�the�ROM�moisture�basis�to�their�
respective�product�moisture�basis.��

�

4.4.6 Financial�Evaluation�
The�quantities�and�qualities�of�the�Final�Cut�solids�were�inputted�into�a�financial�model�to�evaluate�
the�economic�margin�of�the�cuts�utilising�the�up�to�date�economic�assumptions.�

�
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4.4.6.1 Cost Assumptions
Unit�costs�have�been�supplied�by�Stanmore�and�are�based�on�the�historical�and�forecast�costs�of�the�
operations�at�IPE.��The�average�calculated�unit�cost�for�the�reserves�in�the�Final�Cut�is�
AU$99.52/ROM�t�or�AU$127.95/Product�t.����

 

4.4.6.2 Revenue Assumptions
The�revenue�assumptions�are�based�on�the�forecast�prices�as�described�in�Section�4.3.8.2,�using�the�
2022�HCC�price�of�US$143�which�equates�to�US$99.36/tonne�(AU$134.270/tonne)�for�the�IPE�coking�
product�and�US$67.54/tonne�(AU$91.27/tonne)�for�thermal�product.�

�The�average�sales�price�achieved�for�the�budget�plan�reserves�after�product�splits�are�applied�is�
AU$129.68.�

�

4.5 Pit�5�
As�the�Pit�5�area�is�an�unmined�area�and�not�in�the�budget�plan�it�has�been�flagged�as�potential�
future�mining�area�for�Stanmore,�therefore�a�pit�optimisation�analysis�was�undertaken�to�determine�
the�economical�limits.��

�

4.5.1 Pit�Shell�Optimisation�
The�Pit�5�area�was�assessed�using�Deswik�Pseudoflow�software�which�applies�an�algorithm�to�the�
unit�costs,�revenues�and�geological�structure�and�quality�models�to�determine�a�maximum�economic�
pit�shell.�

The�strip�designs�were�then�limited�to�this�economic�pit�shell�in�addition�to�the�mine�layout�
constraints�(see�Figure�4�8).�

�

4.5.1.1 Cost Assumptions
Unit�costs�have�been�supplied�by�Stanmore�and�are�based�on�the�historical�and�forecast�costs�of�the�
operations�at�IPE.���

  

4.5.1.2 Revenue Assumptions
The�revenue�assumptions�are�based�on�the�forecast�prices�as�described�in�Section�4.3.8.2,�using�the�
long�term�HCC�price�of�US$149�which�equates�to�US$103.19/tonne�(AU$139.45/tonne)�for�the�IPE�
coking�product�and�US$70.38/tonne�(AU$95.11/tonne)�for�the�thermal�product.�

�
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�

Figure�4�8�–�Pit�Limits�for�Pit�5�

�
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�

4.5.2 Mining�Method�
The�mining�method�at�Pit�5�will�be�similar�to�the�existing�operations�employed�at�IPE�as�follows:�

 Topsoil�is�removed�and�stockpiled�for�later�spoil�rehabilitation.�
 The�overburden�is�drilled�and�blasted�in�one�or�two�passes�depending�upon�total�depth.�
 Overburden�is�then�removed�using�a�combination�of�truck�and�excavator,�cast�blasting,�dozing�

and�dragline.�
 Coal�mining�is�then�undertaken.��

�
An�initial�boxcut�will�be�required�at�the�subcrop�that�will�be�excavated�fully�by�truck�and�excavator�
methods.�
To�minimise�waste�removal�costs,�the�emphasis�will�be�on�maximising�the�proportion�of�waste�
allocated�to�the�dragline�system�(dragline,�dozing�and�cast�blasting).��Waste�exceeding�the�dragline�
horizon�will�be�removed�by�excavator�and�trucked�to�the�appropriate�waste�dump.�

Coal�will�be�loaded�by�excavators�into�rear�dump�trucks�and�hauled�to�the�Isaac�Plains�ROM�stockpile�
area�where�it�will�be�crushed�and�conveyed�to�the�coal�preparation�plant�for�processing.��Product�
coal�will�be�stockpiled�separately�by�product�type�then�loaded�onto�trains�at�the�coal�loadout�and�
railed�to�Dalrymple�Bay�Coal�Terminal.�

Progressive�rehabilitation�of�the�spoil�dumps�would�be�undertaken�as�soon�as�practicable�to�meet�
approval�conditions�as�required.�

�

4.5.3 Pit�Layout�and�Strip�Designs�
The�following�constraints�were�taken�into�consideration�in�the�design�of�the�pit�layout:�

 The�pit�is�limited�to�the�west�by�the�LHD�subcrop.�
 The�final�highwall�position�is�limited�by�the�economic�limits�from�the�Pit�Optimisation�Shell.�
 The� pit� is� constrained� to� the� north� by� the� rail� line,� power� lines,� road� reserve� as� well� as�

environmental�disturbance�limits.��
 The�pit�is�constrained�by�the�1:1000�year�flood�lines�and�associated�environmental�disturbance�

limits�for�Smoky�Creek�in�the�south.�

The�pit�design�parameters�are�the�same�as�the�Budget�plan�design�parameters�shown�in�Table�4�1.�
Strip�widths�are�nominally�50m,�however�variations�occur�around�subcrop�to�remove�the�steeper�
dipping�areas�prior�to�the�dragline�commencing.��

The�strip�orientations�and�dimensions�are�suitable�for�strip�mining�with�a�dragline.��

�

4.5.4 Block�Solids�Generation�and�Interrogation�
The�strips�designs�were�converted�to�three�dimensional�solids�limited�by�the�topography�surface�and�
cut�into�blocks�nominally�100m�wide�along�strike.�The�block�solids�were�cut�by�the�geological�
structure�model�to�generate�coal�and�overburden�solids.�
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�

The�solids�were�then�interrogated�by�the�geological�model�to�generate�in�situ�quantities�(volume,�
area,�thickness,�dip�etc)�and�coal�qualities�(relative�density,�raw�ash,�product�yield,�inherent�moisture�
etc).�

�

4.5.5 Mining�Assumptions�and�Modifying�Factors�
Modifying�factors�were�applied�to�the�in�situ�quantities�and�qualities�to�convert�from�an�in�situ�basis�
to�a�ROM�/�product�basis�and�were�similar�to�the�plan.�

�

4.5.5.1 Loss and Dilution
To�convert�the�composited�coal�tonnes�to�ROM�coal�tonnes,�mining�floor,�roof�loss�and�dilution�
thicknesses�were�applied.��Best�practice�loss�and�dilution�parameters�have�been�applied�(Table�4�7)�
on�the�expectations�that�a�lower�production�rate�will�be�targeted�compared�to�current�operations�so�
it�will�not�be�as�urgent�to�turn�the�strips�around.�

Table�4�7�–�Pit�5�Loss�and�Dilution�Parameters�

Item� Units� Un�faulted� Faulted�

Coal�Roof�Loss� m� 0.08� 0.245�

Coal�Floor�Loss� m� 0.08� 0.245�

Coal�Strip�Edge�Loss� m� 0.250� 0.250�

Coal�Roof�Dilution� m� 0.08� 0.155�

Coal�Floor�Dilution� m� 0.08� 0.155�

Coal�Strip�Edge�Dilution� m� 0.250� 0.250�

Other�Loss� %� 1%� 1%�

Other�Dilution� %� 1%� 1%�

Dilution�Ash� %� 85� 85�

Dilution�Density� t/bcm� 2.39� 2.39�
�

�

4.5.5.2 Moisture Adjustments
The�moisture�assumptions�used�are�the�same�as�the�Budget�plan�moistures�listed�in�Table�4�3.�

�

4.5.5.3 Product Yield

The�product�yields�applied�are�from�the�geological�grid�model�applied�to�the�undiluted�ROM�coal�then�
converted�from�the�ROM�moisture�basis�to�their�respective�product�moisture�basis.��
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4.5.6 Financial�Evaluation�
A�block�margin�rank�was�undertaken�to�confirm�the�detailed�pit�design�blocks�generated�within�the�
optimised�pit�shell�were�still�generating�a�positive�margin.�Any�continuous�areas�of�blocks�that�had�
negative�margins�(excluding�endwall�blocks)�were�then�removed�and�not�included�as�Coal�Reserves.�

��

4.5.6.1 Financial Assumptions
The�cost�and�revenue�assumptions�used�for�the�block�margin�rank�are�the�same�assumptions�used�in�
the�Pit�Shell�Optimisation�as�mentioned�in�Section�4.5.1.�The�average�calculated�unit�cost�for�the�
reserves�in�Pit�5�is�AU$90.79/ROM�t�or�AU$125.26/Product�t.��

The�average�sales�price�achieved�for�the�Pit�5�reserves�after�product�splits�are�applied�is�AU$139.04.�

�

4.5.6.2 Margin Rank Results
The�margin�analysis�calculated�the�profitability�of�each�block,�with�all�blocks�that�provided�a�positive�
cashflow�included�in�the�Reserve�Estimate.�Some�negative�cashflow�blocks�which�were�surrounded�
by�economical�blocks�in�the�same�strip�were�included�in�the�Reserve�Estimate.��

The�overall�cashflow�for�each�strip�was�calculated�to�ensure�that�all�strips�provided�a�positive�cash�
flow.�

�

4.6 Auger�Mining�
At�the�completion�of�mining�in�each�pit�it�is�planned�to�undertake�auger�mining�to�recover�some�coal�
beyond�the�economic�reach�of�the�open�cut�mining�operations.�Where�the�LHD�seam�is�exposed�in�
the�highwalls�and�endwalls�and�it�is�continuous�beyond�the�walls�(i.e.�no�faulting)�auger�mining�will�
be�employed.�

The�following�areas�have�been�identified�as�having�the�suitable�conditions�for�auger�mining:�

 IPM�N1�Pit�
 IPE�Pits�2,�3,�4�and�5�

�

4.6.1 Auger�Mining�Parameters�
Geotechnical�evaluations�at�IPC�have�recommended�specific�web�widths�(pillars)�be�applied�to�the�
design�of�the�auger�mining�layouts�using�a�1.9m�diameter�auger�hole�depending�on�the�penetrating�
depth�into�the�coal�seam�and�the�overburden�thickness.�Figure�4�9�provides�a�schematic�of�the�key�
elements�of�the�auger�design.�

�
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�

Figure�4�9�–�Key�Elements�of�Auger�Design�

�

Table�4�8�–�Auger�Design�Parameters�by�Pit/Block�

Pit� Block� Ave�OB�
Thickness�(m)�

Ave�Penetration�
Depth�(m)� Web�Width�(m)�

Pit�N1�

1� 80� 129� 2.4�
2� 95� 128� 2.8�
3� 95� 150� 2.8�
4� 85� 142� 2.4�

Pit�4�

A� 85� 138� 2.7�
B1� 90� 150� 2.65�
B2� 90� 150� 2.9�
B3� 85� 150� 2.5�
C� 80� 148� 2.65�
E� 80� 150� 2.65�
1� 70� 112� 2.3�
2� 80� 132� 2.2�
3� 80� 116� 2.1�

Pit�3�

3� 96� 150� 2.35�
4� 85� 40� 2.10�
5� 100� 150� 2.47�
6� 100� 150� 2.47�
7� 96� 135� 2.35�
8� 98� 139� 2.47�

Pit�2� 2� 80� 150� 1.97�

Pit�5�

10� 30� 60� 0.7�
11� 50� 85� 1.2�
12� 75� 150� 1.8�
13� 88� 150� 2.2�
14� 93� 150� 2.2�

�

�
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4.6.2 Auger�Hole�Solids�Generation�and�Interrogation�
Each�auger�hole�was�designed�as�a�1.9m�diameter�three�dimensional�solid�(cylinder)�and�laid�out�
along�the�auger�areas�applying�the�web�width�and�penetration�depth.�

The�solids�were�then�interrogated�by�the�geological�model�to�generate�in�situ�quantities�(volume)�
and�coal�qualities�(relative�density,�raw�ash,�product�yield,�inherent�moisture�etc).�

The�layout�of�the�auger�holes�is�shown�in�Figure�4�10.�

�

4.6.3 Mining�Assumptions�and�Modifying�Factors�
Modifying�factors�were�applied�to�the�in�situ�quantities�and�qualities�to�convert�from�an�in�situ�basis�
to�a�ROM�/�product�basis�and�were�similar�to�the�Budget�plan.�

�

4.6.3.1 Loss and Dilution
No�loss�or�dilution�was�applied�as�this�mining�method�does�not�incur�any.�

�

4.6.3.2 Moisture Adjustments
The�moisture�assumptions�used�are�the�same�as�the�Budget�plan�moistures�listed�in�Table�4�3.�

�

4.6.3.3 Product Yield
As�explained�in�Section�4.3.5.4,�reconciliations�of�current�operations�recommended�the�following�
adjustments�to�the�primary�and�secondary�grid�values�be�applied:�

 Pit�2�–�Primary�Yield�� =�Grid�Value�–�6.5%�
 Pit�2�–�Secondary�Yield�� =�Grid�Value�+�8.0%�
 Pit�3�–�Primary�Yield� =�Grid�Value�–�0.5%�
 Pit�3�–�Secondary�Yield�� =�Grid�Value�–�0.3%�
 For�all�other�pits,�no�adjustments�are�required.�

The�yields�are�applied�to�the�undiluted�ROM�coal�then�converted�from�the�ROM�moisture�basis�to�their�
respective�product�moisture�basis.��

�

4.6.4 Auger�Scheduling�
Stanmore�plans�to�commence�auger�mining�in�Pit�N1�at�IPM�then�relocate�to�IPE�Pit�4,�Pit�2,�Pit�3�and�
Pit�5�in�that�order.�The�auger�can�achieve�an�average�production�rate�of�1,000�tonnes/day�working�5�
days�a�week.�Figure�4�11�shows�the�quantities�of�ROM�coal�recovered�by�calendar�year�by�pit.�

�
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Figure�4�10�–�Auger�Mining�Locations�
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�

�

Figure�4�11���Auger�Mining�ROM�Coal�Schedule�

�

4.6.5 Financial�Evaluation�
The�quantities�and�qualities�of�the�auger�hole�solids�were�inputted�into�a�financial�model�to�evaluate�
the�economic�margin�of�the�auger�mining�areas�utilising.�Stanmore�has�signed�a�services�agreement�
with�Coal�Augering�Services�Pty�Ltd�(CAS)�to�undertake�auger�mining�on�site�which�forms�the�basis�of�
the�input�costs.���

�

4.6.5.1 Cost Assumptions
Stanmore’s�budgeted�costs�provided�by�CAS�and�site�contractors�(including�mobilisation/�
demobilisation,�coal�haulage�and�pit�services)�results�in�an�average�unit�cost�of�AU$44.87/ROM�t�
delivered�to�the�CHPP.�This�results�in�a�total�FOB�cost�including�CHPP,�rail,�port,�and�royalties�of�
AU$91.10/product�tonnes.��

�

4.6.5.2 Revenue Assumptions
The�revenue�assumptions�are�based�on�the�forecast�prices�as�described�in�Section�4.3.8.2.�
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Table�4�9�lists�the�revenue�assumptions�used�for�each�pit�based�on�the�auger�mine�schedule�and�the�
time�that�the�coal�will�be�recovered.�

�

�

� �
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Table�4�9�–�Revenue�Assumptions�by�Pit�

Auger�Pit� HCC�Forecast�
Price�(USD)�

SSCC�
Equivalent�
Price�(USD)�

Thermal�
Equivalent�
Price�(USD)�

Average�Sale�
Price�(AUD)�
after�Product�

Split�
Pit�N1� $142� $98.94� $67.07� $124.72�
Pit�4� $142� $98.94� $67.07� $133.03�
Pit�3� $143� $99.36� $67.54� $130.51�
Pit�2� $143� $99.36� $67.54� $123.79�
Pit�5� $149� $103.19� $70.38� $139.01�

�

�

�

�

�

�

�

�
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5 Reserve�Estimate�

5.1 �Reserve�Resource�Clarification�

 Proved�Reserves�are�subsets�of�areas�of�Measured�Resources�category�
 Probable�Reserves�are�subsets�of�areas�of�Indicated�Resources�category��

�

5.2 �Reserve�Locations�
The�Reserves�are�wholly�contained�within�MLs�70342,�700017,�700018�and�700019�with�Figure�5�1�
showing�the�location�of�the�open�cut�mining�Coal�Reserves�and�Figure�5�2�showing�the�location�of�
the�Auger�Mining�Coal�Reserves.�

�

5.3 ROM�Coal�Reserves�
The�total�open�cut�ROM�Coal�Reserves�are�presented�in�Table�5�1�and�Table�5�2.�

Table�5�1�–�Isaac�Plains�Complex���Open�Cut�and�Auger�ROM�Reserves�Estimate�

Coal�Reserve��
(million�ROM�tonnes)*�

Budget�Plan�
Proved� 1.53�
Probable� 0.11�
Total� 1.64�

Final�Cut�
Proved� 0.22�
Probable� 0.03�
Total� 0.26�

Pit�5�
Proved� 0.82�
Probable� 0.42�
Total� 1.25�

Auger�
Mining�

Proved� 0.47�
Probable� 0.10�
Total� 0.58�

Total�
Proved� 3.05�
Probable� 0.67�
Total� 3.72�

* Tonnages in the above table are expressed on a ROM basis, incorporating the effects of mining losses and
dilution, and on a 7.0% ROMmoisture basis.

�

�

�

�

�
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�

Table�5�2�–�Coal�Reserves�by�Mine�

Coal Reserve  
(million ROM 

tonnes) 
JORC 

Category 
Open-cut 

Mining  
(Mt) 

Auger 
Mining  

(Mt) 
Total  
(Mt) 

 

Isaac Plains 
Proved 0 0.06 0.06  

Probable 0 0.00 0.00  

Isaac Plains East 
Proved 2.6 0.41 2.99  

Probable 0.6 0.10 0.67  

Isaac Plains 
Complex 

Proved 2.6 0.47 3.05  

Probable 0.6 0.10 0.67  

Total 3.1 0.58 3.72  

�

�

5.4 Marketable�Coal�Reserves�
The�total�Open�Cut�Marketable�Coal�Reserves�are�shown�in�Table�5�3.�

Table�5�3�–�Isaac�Plains�Complex���Marketable�Open�Cut�Coal�Reserve�Estimate�

Marketable�Reserves��
(Product�tonnes)�

Stanmore�
Coking�Coal�

(Mt)�

Thermal�Coal�
(Mt)�

Total�
(Mt)�

Budget�Plan�
Proved� 1.09� 0.06� 1.15�
Probable� 0.07� 0.01� 0.08�
Total� 1.16� 0.08� 1.24�

Final�Cut�
Proved� 0.15� 0.01� 0.17�
Probable� 0.02� 0.01� 0.03�
Total� 0.17� 0.02� 0.19�

Pit�5�
Proved� 0.59� 0.01� 0.59�
Probable� 0.31� 0.00� 0.31�
Total� 0.89� 0.01� 0.90�

Auger�
Mining�

Proved� 0.37� 0.03� 0.40�
Probable� 0.08� 0.01� 0.09�
Total� 0.45� 0.04� 0.49�

Total�
Proved� 2.20� 0.11� 2.31�
Probable� 0.47� 0.03� 0.50�
Total� 2.67� 0.15� 2.82�

Note: Tonnages have been expressed on an as received product moisture basis, which is 11.0% for semi soft
coking coal and 9.5% for thermal coal and account for product yield.
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Figure�5�1�–�Open�Cut�Mining�JORC�Reserve�Areas��
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Figure�5�2�–�Auger�Mining�JORC�Reserve�Areas�
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�

5.5 Accuracy�of�Estimate�
Small�differences�may�be�present�in�the�totals�due�to�tonnage�information�being�rounded�so�as�to�
reflect�the�usual�uncertainty�associated�with�the�estimate.�

�

5.6 Previous�Reserve�Estimates�
The�most�recent�Coal�Reserves�Estimate�for�the�Isaac�Plains�Complex�was�completed�by�Measured�
Group�in�July�2020.��

During�this�time�1.19�million�ROM�tonnes�and�0.9�million�product�tonnes�have�been�depleted�at�IPC�
by�mining.�The�remaining�difference�in�the�Coal�Reserves�is�due�to�the�updated�economic�
assumptions�reducing�the�economic�pit�limits.�

The�tonnages�and�differences�are�shown�in�Table�5�4.�

Table�5�4�–�Previous�Reserve�Estimate�

Reserves�Type�
July��
2020�
(Mt)�

December�
2020�
(Mt)�

Difference�
(Mt)�

Isaac�Plains�
Complex�

ROM�(Proved�+�Probable)� 11.26� 3.72� �7.54�

Marketable�(Proved�+�Probable)� 8.48� 2.82� �5.66�

�

The�proportion�of�the�December�2020�ROM�Coal�Reserve�classified�as�Proved�is�83%�which�is�an�
increase�of�1%�from�the�July�2020�Estimate.��This�is�due�to�the�increase�in�the�Measured�Resource�
category�being�within�the�economic�pit�limits.�

�

�

�

�

�
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1     ORE RESERVES STATEMENT 
 

1.1     SCOPE 
 

The Ravenswood Gold Mine Ore Reserve deals with open cut mining of the Buck Reef West and 
Sarsfield-Nolans Pits as at 11th  September 2020.  The two adjacent open cut pits are being brought 
back into production to supply an expansion to the existing CIL processing facility at a lower cut-off 
grade and average head grade than the former full scale open cut mine which ceased operation in 
2009. Open cut mining is due to re-commence in December 2020. The CIL process facility is currently 
treating reclaimed low grade stockpiles but will move to new mined ore from January 2021. 

 

 
 

1.2     CONTRIBUTING PERSONS 
 

The September 2020 Ore Reserve Statement prepared by AMDAD is supported by contributions from 
the persons listed in Table 2. 

 

 
 

1.3     ACCORD WITH JORC CODE 
 

This Ore Reserves Statement has been prepared in accordance with the guidelines of the Australasian 
Code for the Reporting of Resources and Reserves 2012 Edition (the JORC Code 2012). 

 

The Competent Person signing off on the overall Ore Reserves Estimate is Mr John Wyche, of 
Australian Mine Design and Development Pty Ltd, who is a Fellow of the Australasian Institute of 
Mining and Metallurgy and who has 31 years of relevant experience in operations and consulting for 
open pit industrial minerals and metalliferous mines.
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1.4     ORE RESERVES SUMMARY 
 

The Ore Reserve Estimate is summarised in Table 1. 
 

Table 1 Ravenswood Gold Mine Ore Reserves 
 

Pit Mt Au g/t Au koz 

Sarsfield Nolans Pit   

Proved 34 0.7 700 

Probable 56 0.6 1,100 

Total Ore 91 0.7 1,900 

Waste Rock 132 Wst:Ore 1.5 

Buck Reef West Pit   

Proved 0 0.0 0 

Probable 25 0.9 700 

Total Ore 25 0.9 700 

Waste Rock 77 Wst:Ore 3.1 

Total Ore Reserve   

Proved 34 0.7 700 

Probable 81 0.7 1,900 

Total Ore 115 0.7 2,600 

Waste Rock 208 Wst:Ore 1.8 

 
 

Notes: 
1. The tonnes and grades shown in the totals rows are stated to a number of significant figures reflecting 

the confidence of the estimate. The table may nevertheless show apparent inconsistencies between 
the sum of components and the corresponding rounded totals. 

 

2.    Au koz refers to contained gold in the mined ore before process recoveries are applied. 
 

3.    Wst:Ore is the ratio of Waste Rock tonnes to Ore tonnes 
 

4. The Ore Reserves do not include substantial low-grade stockpiles left from the previous open cut mine 
which are currently being reclaimed and processed. 

 

5. Waste rock tonnes for Sarsfield Nolans Pit include backfilled waste rock and coarse rejects which will 
be mined . They do not include tailings which will be dredged separately from the mine fleet. 

 
 

1.5     SUMMARY OF MINE PLAN 
 

At the time of preparing this Ore Reserve Estimate (September 2020) Ravenswood Gold Pty Ltd (RG) 
is in the process of re-commencing open cut mining at the Ravenswood Gold Mine to provide feed for 
the existing 5 Mtpa CIL process plant. 

 

Gold has been mined from orebodies in and around the current Ravenswood mine area since 1868. 
Following depletion of the near surface oxide lodes historical production focussed on underground 
mining of the sulphide lodes with the majority of mining occurring between 1896 and 1912.
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After a long hiatus modern mining began in the early 1980s with treatment of old mullock dumps and 
tailings dams.  Operating history since 1985 has been: 

 

 1987  Open cut mining of Buck Reef West to feed heap leach and 100ktpa CIL plant. 
 

 1993  Expansion to 2.4 Mtpa CIL plant. 
 

 2000  Expansion to 5.5 Mtpa CIL plant to take feed from the new Sarsfield-Nolans Pit. 
 

 2009  Completion of Sarsfield Pit. 
 

 2011  Plant scaled back to 1.5 Mtpa to take feed from Mt Wright underground mine. 
 

 2016  Nolans East Pit mined to supplement Mt Wright production. 
 

By 2019 production from Mt Wright was winding down.   The then mine owner, Resolute Mining, 
proposed a major expansion based on mining and processing larger tonnages at lower grades from 
the Buck Reef West and Sarsfield-Nolans Pits.  The plan is largely based on test work showing that 
material from Sarsfield-Nolans can be readily beneficiated with minimal loss of gold resulting in a 
significant reduction in processing costs. 

 

RG acquired the project from Resolute Mining in early 2020.  As of mid-2020 production from Mt 
Wright has ceased and all mill feed is coming from rehandled low grade stockpiles.  The mill was re- 
furbished to bring it back up to 5 Mtpa capacity.  Portable crushing and screening was established to 
allow beneficiation of the reclaimed low grade stockpiles and processing is currently performing in 
accordance with the predicted beneficiation recoveries and costs. 

 

The life of mine plan is to proceed with the project expansion based on open cut mining of the Buck 
Reef West and Sarsfield-Nolans Pits. Production will initially come from Buck Reef West, which is not 
amenable to beneficiation, at 5 Mtpa.  Additional crushing, screening and grinding capacity will be 
installed to allow the project to mill up to 7.1 Mtpa.  As the Buck Reef West is depleted production 
will move to a pushback of the existing Sarsfield-Nolans Pit.   All ore from Sarsfield-Nolans will be 
beneficiated which will require a maximum crushing rate of 11.83 Mtpa to achieve the maximum 
milling rate of 7.1 Mtpa. 

 

Key aspects of the life of mine plan considered in the Ore Reserve Estimate include: 
 

 Proximity of the pits to the Ravenswood township and heritage listed buildings and structures. 
 

 Proximity of the Buck Reef West Pit to the Ravenswood cemetery. 
 

 Formation of a noise bund around the new Buck Reef West Pit using waste rock from the pit 
to shield adjacent properties from the mining operation. 

 

 Dredging of 28 Mt of tailings placed in the existing Sarsfield Pit since 2009. 
 

 Placement of mine waste rock in the embankment of a preliminary expansion of the existing 
tailings storage facility to provide storage for the dredged tailings and new tailings from initial 
mine production. 

 

 Placement of mine waste rock in subsequent expansions of the tailings storage facility to 
provide capacity for the life of mine tailings production.
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Figure 1 Existing Mine Area
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Figure 2 Life of Mine Plan Area
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Table 2 Contributing Experts 
 

Expert Person/Company Area of Expertise References / Information Supplied 

Scott Dunham 
 

SD2 

 
Mineral Resource Estimation 

 
Mineral Resource Estimate 

David Plowman 
 

Ravenswood Gold 

 
Mining Manager 

 
Mine operating costs, fleet capital estimates, design and scheduling 

Glenn Harrison 
 

Ravenswood Gold 

 
Processing Manager 

 
Process plant design, test work and relevant capital and operating costs. 

Alisa Wilkinson 
 

Ravenswood Gold 

 
Environment, Approvals and Community Manager 

 
Environmental studies and permitting/approvals 

Andrew Lawry 
 

Ravenswood Gold 

 
General Manager Projects 

 
Expansion related capital input including process plant expansion, TSF construction and Sarsfield dredging 

Ray McCarthy 
 

Ravenswood Gold 

 
Commercial Manager 

 
Financial modelling 

David Mackay 
 

Ravenswood Gold 

 
General Manager 

 
Strategy and operational philosophy 

John Wyche 
 

AMDAD Pty Ltd 

 
Mining Engineering, Ore Reserves 

 
Pit optimisation, design, scheduling. Competent Person for Ore Reserves. 

 
 

The contributing experts listed above are responsible for elements of the Mineral Resource or Modifying Factors.
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1.6     ORE RESERVE ASSESSMENT 
 

Table 3 JORC Table 1 Section 4, Estimation and Reporting Ore Reserves 

Sections 1, 2 and 3 of the following Table 1 are included in the 2020 Mineral Resource Estimates prepared by Scott Dunham of SD2 Pty Ltd. 
 

JORC Code, 2012 Edition  Table 1 
 

Section 4 Estimation and Reporting of Ore Reserves 
 

(Criteria listed in section 1, and where relevant in sections 2 and 3, also apply to this section.) 
 

Criteria  JORC Code explanation Commentary 

Mineral  Resource 
Reserves 

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

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

The Ore Reserve is based on Mineral Resource 
Estimates for Buck Reef West and Sarsfield-Nolans 
prepared by Mr Scott Dunham of SD2 Pty Ltd titled 

arsfield-Nolans  Mineral  Resource  Estimate  July 
2020  and  uck  Reef  West  Mineral  Resource 
Estimate April 2020  

 

The Mineral Resources for both Buck Reef West and 
Sarsfield-Nolans are inclusive of the Ore Reserves. 

Site visits  Comment on any site visits undertaken by the The Competent Person for the Ore Reserve is Mr 
Competent Person and the outcome of those John   Wyche   of   Australian   Mine   Design   and 
visits. Development  Pty  Ltd  (AMDAD).    Mr  Wyche  was 

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

unable  to  visit  the  site  during  2020  due  to  the 
COVID19 pandemic.  However, Mr Douglas Parbery, 
who is a full time employee of AMDAD, visited the site 
on 22 August 2019 as part of a due diligence review 

 by  the current  owners.   My Parbery  inspected all 
 
 
 
 
  

areas of the mine and spoke with Resolute Mining 
personnel  about  the  life  of  mine  plan  which  is 
essentially the same as Ravenswood Gold plan. 

 

Mr  Wyche  is  satisfied  that  information  from  Mr 



– C-273 –

Ore Reserves Statement Ravenswood Gold Mine. 
 

11 September 2020 

9 

 

 

 
 
 

Criteria JORC Code explanation Commentary 

  Parbery s site visit and subsequent extensive 
discussions with current Ravenswood Gold personnel 
provide adequate support for the Ore Reserves. 

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

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

Ravenswood  is  in  the  process  of  re-commencing 
open cut mining to provide feed for the existing CIL 
process plant. Studies and information supporting the 
Ore Reserve include: 

 

 Resolute Mi s Ravenswood Expansion 
Plan (REP200) document prepared during 
2019.  This is similar to Ravenswood G s 
current life of mine plan. 

 Due Diligence assessment by EMR Capital 
conducted during the second half of 2019 as 
part of the project purchase from Resolute 
Mining.  This included check resource 
estimation, pit optimisation, processing 
reviews, capital and operating cost checks, 
production scheduling and financial 
modelling. 

 Updated Mineral Resource Estimates by 
SD2 for Buck Reef West and Sarsfield- 
Nolans prepared in the first half of 2020. 

 Slope stability assessments for Buck Reef 
West and Sarsfield-Nolans prepared for 
Resolute Mining and recent reviews of slope 
performance in the existing Sarsfield and 
Nolans East Pits. 

 Ravenswood Gold has been processing  low 
grade stockpiles during 2020.  These 
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Criteria JORC Code explanation Commentary 

  stockpiles are being beneficiated and the 
processing data does not show material 
variances to the LOM assumptions. 

 Pit optimisation, designs and schedules 
prepared by Australian Mine Design and 
Development in conjunction with 
Ravenswood Gold mining personnel using 
the new Mineral Resource models and 
current process recoveries and operating 
cost forecasts from Ravenswood Gold. 

 Financial modelling by Ravenswood Gold. 
 A Life of Mine Plan report by Australian Mine 

Design and Development. 
 

Most of the inputs are based on current operations, 
such as process recoveries on low grade stockpiles, or 
actual purchases in progress, such as the mining fleet.  
The Sarsfield Pit was in operation from 2000 to 
2009, Nolans East Pit has been in operation in the last 
five years and the CIL plant has been in operation for 
over 25 years. As such the information supporting the 
Ore Reserve for  the revised large tonnage,  lower 
grade operation is of at least Feasibility Study 
confidence. 

Cut-off parameters  The basis of the cut-off grade(s) or quality 
parameters applied. 

The cut-off grade is defined as the gold head grade, 
after applying mining loss and dilution adjustments, 
for which the value of gold after applying CIL process 
recoveries just equals the ore costs.   Ore costs 
include: 

 

 Incremental cost of mining a tonne of 
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Pit BRW SN 
USD/o 

Gold price z 1500.00 1400.00 
 AUD/   

Exchange rate USD 0.70 0.73 
AUD gold price AUD/g 68.89 61.66 
Less realisation costs AUD/g 4.06 3.69 
Net gold price AUD/g 64.84 57.97 
Beneficiation recovery  N/A 95.0% 
CIL recovery  91.5% 91.5% 
Overall gold recovery  91.5% 86.9% 
Recovered value AUD/g 59.33 50.39 
Incremental ore cost AUD/t 0.23 0.23 
Process cost AUD/t 13.92 10.61 
G&A cost AUD/t 2.55 2.55 

Total ore costs AUD/t 16.70 13.39 
Cut-off grade Au g/t 0.281 0.266 

 
 
 

Criteria JORC Code explanation Commentary 

  material as ore instead of waste, 
 CIL processing costs per tonne, and 

 Site general and administration costs 
expressed as A$/tonne. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ore costs do not include the cost of mining a tonne of 
material as waste rock as the purpose of the cut-off 
grade is to determine whether a tonne of material 
exposed on the pit bench should be classed as ore or 
waste. If the recovered value exceeds the sum of the 
ore costs it will make money and so is ore. If the value 
is less than the ore costs it is waste. 
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Criteria JORC Code explanation Commentary 

The Buck Reef West cut off is calculated at a higher 
gold price and lower exchange rate on the basis that 
it will be mined first and so uses a shorter term gold 
price forecast.  Sarsfield-Nolans uses the long term 
gold price and exchange rate forecast. 

 

All ore from Buck reef West will be processed without 
beneficiation resulting in a higher recovery and higher 
process costs per tonne crushed. 

 

All ore from Sarsfield-Nolans will be beneficiated 
resulting lower a lower process  recovery  but  also 
lower process cost. 

 

AMDAD notes that the cut off grades of 0.281 g./t Au 
for Buck Reef West and 0.266 g/t Au for Sarsfield- 
Nolans are lower than the 0.3 g/t Au cut off used in 
the Mineral Resource estimates.  However these cut 
off grades are run of mine values after application of 
mining loss and dilution adjustments which allow for 
inclusion of lower grade material with the 0.3 g/t Au 
resource. 

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

 The choice, nature and appropriateness of the 

All ore and waste from Buck Reef West and Sarsfield- 
Nolans will be mined by conventional open cut 
methods using large hydraulic excavators and rigid 
body dump trucks. Open cut mining is appropriate for 
the  relatively  low  grades  and  distribution  of  gold 
mineralisation within the depth range of the proposed 

selected mining method(s) and other mining pits.    Underground  mining  may  be  an  option  for 
parameters including associated design issues 
such as pre-strip, access, etc. 

 The assumptions made regarding geotechnical 

deeper high grade zones in Buck Reef West but this 
is beyond the scope of the current mine plan. 

 

Pit wall overall slopes and berm / batter configurations 
       parameters (e.g. pit slopes, stope sizes, etc),  are  based  on  a  2016  geotechnical  assessment 
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Criteria JORC Code explanation Commentary 

 grade control and pre-production drilling. 
 The major assumptions made, and Mineral 
Resource model used for pit and stope 
optimisation (if appropriate). 

 The mining dilution factors used. 
 The mining recovery factors used. 
 Any minimum mining widths used. 
 The manner in which Inferred Mineral Resources 
are utilised in mining studies and the sensitivity of 
the outcome to their inclusion. 

 The infrastructure requirements of the selected 
mining methods. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

prepared  by  Dempers  and  Seymour  for  Resolute 
Mining and a series of recent pit wall inspections. 

 

The current Nolans Pit void and a small part of the 
adjoining Sarsfield Pit void includes 16.8Mt of 
backfilled  mine  waste  from  the  former  Sarsfield 
mining operation and coarse rejects from the current 
beneficiation of low grade stockpiles. This backfill will 
be mined as waste without blasting.  The rest of the 
ore and waste to be mined is rock which will require 
blasting. 

 

The current Sarsfield Pit void holds 28 Mt of tailings 
from processing of Mt Wright and Nolans East ore 
covered by up to 15 metres depth of water. The in pit 
tailings  will  be  dredged  and  placed  in  a  new 
expansion to the tailings  storage facility  ahead of 
mining in the Sarsfield area of the new Sarsfield- 
Nolans Pit. 

 

Pit designs are guided by Whittle  pit optimisations 
run by AMDAD using cost, revenue and process 
recovery inputs supplied by Ravenswood Gold and 
the current Mineral Resource models from SD2. 

 

The Mineral Resource models are a combination of 
MIK and OK estimates with gold grades presented as 
a single grade per block. The blocks are sub-blocked 
against   interpreted   mineralisation   wireframes   to 
model shapes of the lodes. AMDAD modelled mining 
loss and dilution by re-blocking the Mineral Resource 
to a fixed 5x5x5 metre block size on the basis that this 
would represent a workable mining unit size for the 
production rates which will range from 5 to 11.8 Mtpa 
of ore feed.  Re-blocking to this size mixes smaller 
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Criteria JORC Code explanation Commentary 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

sub-blocked resource blocks with the surrounding 
blocks resulting in dilution along the margins of the 
potential ore zones. 

 

The pits are in close proximity to the Ravenswood 
 township,    Ravenswood    cemetery    and    several 
 heritage listed structures.  Surface constraints were 

applied to prevent the pit crests coming closer than the 
proscribed distances from these items. 

 

Mining bench widths on pushbacks, including the 
Sarsfield Pit which is a pushback of the existing pit, 
are designed to a minimum width of 50 metres. There 
is a short section on the north west wall of Sarsfield 
Pit in the top 60 metres where proximity to the adjacent  
church and the current Sarsfield pit void results in 
unacceptably narrow benches.  Pit ramps are placed 
either side of this pinch point to access the benches  
until the existing pit  void steps  in below RL240. 

 

Buck Reef West and, to a lesser extent, Nolans contain 
extensive historical underground workings. These 
have been mapped and excluded from the 

 Mineral Resource.   It is recognised that open cut 
 mining through old underground workings may impact 

production in Buck Reef West. Alternative production 
schedules were prepared shifting mining priority to 
Sarsfield-Nolans to demonstrate that mitigation 
strategies are available if the Buck Reef West 
workings create excessive delays. 

 

The pit optimisations run to define the Buck Reef 
West and Sarsfield-Nolans Pits only considered 
Measured and Indicated Mineral resources.  Inferred 
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Criteria JORC Code explanation Commentary 

was treated as waste.   The life of mine production 
schedules include a small amount of Inferred (<4% of 
tonnes).  Checks were done to ensure the pits would 
be viable without Inferred. 

 

The mine plan is an expansion of an existing project. 
The CIL process plant currently has capacity to crush 
and mill 5 Mtpa.   All engineering and much of the 
procurement to expand to 12 Mtpa crushing and 7.1 
Mtpa grinding and CIL over the next two years is in 
place.  The expansion will include a major extension 
to the tailings  storage facility with the bulk  of the 
embankment fill coming from mine waste rock.   All 
other necessary support infrastructure such as power 
supply, water supply and accommodation is either in 
place or in included in the expansion plan. 

Metallurgical factors or assumptions  The metallurgical process proposed and the CIL processing of the Ravenswood gold ore has been 
appropriateness of that process to the style of conducted since the late 1980s.   The existing 5.5 
mineralisation. 

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

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

 Any assumptions or allowances made for 

Mtpa  facility  processed  ore  from  Sarsfield-Nolans 
between 2000 and 2009 then was de-rated to process 
Mt Wright and Nolans East ore at 1.5 Mtpa.  In late 
2019 the mills were re-furbished to bring it back up to 
5 Mtpa. It is currently treating feed from reclaimed low 
grade stockpiles. 

 

Test work through 2018 and 2019 showed that simple 
crushing and screening of the Sarsfield-Nolans 
material can remove up to 40% of the gangue with 

deleterious elements. only  5%  gold  loss.    The  saving  on  grinding  and 
 The existence of any bulk sample or pilot scale 
test work and the degree to which such samples 
are considered representative of the orebody as 

leaching  costs  exceeds  the  value  of  lost  gold 
providing a higher margin and allowing processing of 
lower grades. Beneficiation is currently being used on 

       a whole.   
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Criteria JORC Code explanation 
 

 For minerals that are defined by a specification, 
has the ore reserve estimation been based on the 
appropriate mineralogy to meet the 
specifications? 

Commentary 
 

reclaimed low grade stockpiles. 
 

Buck Reef West mineralisation is not amenable to 
beneficiation and will be processed normally. 

 

Process recoveries and costs are based on many 
years of operation including current beneficiation of 
low grade stockpiles.  Forecast recoveries and costs 
for the expansion project have a high degree of 
confidence. 

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

Ravenswood Gold has sufficient approvals in place in 
regards to the environmental authority associated with 
the operational tenements which permits mining of the 
Sarsfield and Buck Reef West pits, construction of 
tailings and waste storage facilities, operation of the 
ore crushing and processing plants and ancillary 
activities to the mining operations. Ravenswood Gold 
holds all major approvals required to facilitate 
commencement of the expansion project. 

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

The mine plan is an expansion of an existing project. 
The CIL process plant currently has capacity to crush 
and mill 5 Mtpa.   All engineering and much of the 
procurement to expand to 12 Mtpa crushing and 7.1 
Mtpa grinding and CIL over the next two years is in 
place.  The expansion will include a major extension 
to the tailings  storage facility with the bulk  of the 
embankment fill coming from mine waste rock.   All 
other necessary support infrastructure such as power 
supply, water supply and accommodation is either in 
place or in included in the expansion plan. 

Costs  The derivation of, or assumptions made, 
       regarding projected capital costs in the study.  

Ravenswood Gold is in the process of re-commencing 
open  cut  mining  and  CIL  processing  operations. 
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Criteria JORC Code explanation Commentary 

  The methodology used to estimate operating Experienced       technical,       management       and 
 costs. 

 Allowances made for the content of deleterious 
administrative staff have been in place through most 
of  2020,  including  key  personnel  from  the former 

 elements. Resolute  Mining  operation.    Resolute  Mining  had 
  The source of exchange rates used in the study. 

 Derivation of transportation charges. 
 The basis for forecasting or source of treatment 
and refining charges, penalties for failure to meet 
specification, etc. 

 The allowances made for royalties payable, both 
Government and private. 

advanced  operating  and  capital  cost  estimates  in 
place for the expansion in 2019.  Each department in 
Ravenswood Gold has built these up into detailed first 
principles cost estimates which are currently being 
implemented. 

 

The mine will be run as an owner operation.  Orders 
for the mining fleet are in place with a recent validation 
of excavator and truck fleet numbers against the new 
life of mine schedule.  Mine operators are currently 
being employed. 

 

Explosives supply contract LOI has been issued. Final 
commercial documents are being prepared for 
negotiation and execution. Blast hole drilling tenders 
have  been  received  and  are currently  undergoing 
technical and financial review. 

 

Process operating cost forecasts are based on a long 
  and  current  operating  history.    Expansion  capital 
  

 
 
 
 
 
 
 
 
 
  

costs are based on detailed engineering and final 
vendor quotes. 

Administrative and supply costs are current. 

Queensland  Government  royalties  are  set  by  the 
Office of State Revenue. 

 

USD / AUD exchange rates are the approximate 
median from a range of well qualified international and 
domestic forecasters.  The exchange rate of 0.70 for 
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Criteria JORC Code explanation Commentary 

Buck Reef West is the five year forecast.   The 
exchange rate of 0.73 for Sarsfield-Nolans is the long 
term forecast. 

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

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

USD gold prices used are the approximate median 
from a range of well qualified international and 
domestic forecasters.  The price of US$1500/oz for 
Buck Reef West is the five year forecast. The price of 
US$1400/oz for Sarsfield-Nolans is the long term 
forecast. 

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

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

 Price and volume forecasts and the basis for 
these forecasts. 

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

Gold is a readily marketable commodity.  Demand is 
not an issue but the gold price can be variable.  Gold 
price  forecasts  are  as discussed  under  Revenue 
Factors . 

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

 NPV ranges and sensitivity to variations in the 
significant assumptions and inputs. 

  

Ravenswood Gold has prepared a detailed life of 
mine financial model based on pit designs and 
production   schedules   prepared   by   AMDAD   in 
conjunction with Ravenswood Gold mining personnel. 
The schedules use current operating and capital cost 
estimates as set out in this Table 1. 

 

Sensitivity analyses of the project NPV show that it 
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Criteria JORC Code explanation Commentary 

retains significant value with variations of ±10% 
around the Base Case values used for the US$ gold 
price, operating costs and discount rate.  It is most 
sensitive to the gold price. 

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

Mining and processing operations at Ravenswood are 
governed by proximity, noise, vibration and dust 
constraints   to   protect   residents,   dwellings   and 
heritage listed structures in the adjacent Ravenswood 

  township   and   properties.       Protections   include 
  formation  of  noise  bunds  to  shield  the  pits  from 

adjacent properties. 

Other  To the extent relevant, the impact of the following 
on the project and/or on the estimation and 
classification of the Ore Reserves: 

 Any identified material naturally occurring risks. 
 The status of material legal agreements and 
marketing arrangements. 

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

Ravenswood Gold owns sufficient mining leases 
associated with the Ravenswood Gold Mine as well 
as  additional  mining  leases  and  exploration 
tenements in the wider region to allow the project to 
proceed. Ravenswood Gold has sufficient approvals 
in place in regards to the environmental authority 
associated  with  the  operational  tenements  which 
permits mining of the Sarsfield and Buck Reef West 
pits, construction of tailings and waste storage 
facilities, operation of the ore crushing and processing 
plants and ancillary activities to the mining operations. 
Ravenswood Gold holds all major approvals required 
to facilitate commencement of the expansion project. 

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

  

The modifying factors for conversion of the Mineral 
resource to the Ore Reserve are well understood for 
Ravenswood  so  the  Ore  Reserve  categories  are 
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Criteria JORC Code explanation Commentary 

  Whether the result appropriately reflects the 
Competent Pers s view of the deposit. 

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

based solely  on the Mineral Resource categories. 
Probable Ore reserves are derived from Indicated 
Mineral  Resources.     Proved  Ore  Reserves  are 
derived from Measured Mineral Resources. 

 

No  reasons  were  identified  to  cause  Measured 
Mineral Resources to be converted to Probable Ore 
Reserves. 

 

The  Ore  Reserve  does  not  include  any  Inferred 
Mineral Resources. 

 

In the opinion of the Competent Person for the Ore 
Reserves, Mr John Wyche, classification of the Proved 
and Probable Ore Reserve is an accurate reflection of 
the high degree of confidence for a mine plan  based  
on  many  years  of  operating  history, current 
approved permitting and detailed actual and forecast 
costs as the project moves into production. 

Audits or reviews  The results of any audits or reviews of Ore 
Reserve estimates. 

No external audits of the Ore Reserve estimate have 
been undertaken. 

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

Historical and current operating history and detailed 
cost estimation based on actual tendered prices gives 
a high degree of confidence in the modifying factors for 
conversion of the Mineral Resource to an Ore 
Reserve. For this reason accuracy and confidence in 
the Ore Reserve is largely related to accuracy and 
confidence in the Mineral Resource.  The re-blocking 
method used to estimate mining loss and dilution is a 
reasonable way of balancing mining selectivity with 
required production rates. 

 

Areas of the Mineral Resource classified as Indicated 
    The statement should specify whether it relates 

t
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Criteria                                                                           JORC Code explanation                                               Commentary
 

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

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

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

 
are expected to provide a good global estimate of 
contained gold, although there will be some variation 
in Ore Reserve to as mined reconciliations on a month 
to month basis. This applies to all of Buck Reef West 
Pit and parts of the Sarsfield-Nolans Pit. 
 

Measured Mineral Resource areas in the Sarsfield- 
Nolans Pit are expected to provide a very good global 
estimate of contained gold and a good local estimate 
of tonnes and gold grade with less variability in Ore 
Reserves to as mined reconciliations on a month to 
month basis. 
 

This assessment of accuracy and confidence in the 
Ore Reserve assumes that that grade control will be 
conducted as proposed.
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1.7     RESOURCE AND RESERVE CATEGORIES  EXPLANATION 
 

According to the Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves (The JORC Code) 2012 Edition:- 

 

A Mineral Resource  is a concentration or occurrence of solid material of economic interest in or on 
the Earth s crust in such form, grade (or quality), and quantity that there are reasonable prospects for 
eventual economic extraction. The location, quantity, grade (or quality), continuity and other geological 
characteristics of a Mineral Resource are known, estimated or interpreted from specific geological 
evidence and knowledge, including sampling. Mineral Resources are sub-divided, in order of increasing 
geological confidence, into Inferred, Indicated and Measured categories. 

 

An Inferred Mineral Resource  is that part of a Mineral Resource for which quantity and grade (or 
quality) are estimated on the basis of limited geological evidence and sampling. Geological evidence 
is sufficient to  imply but not verify geological and grade (or quality) continuity. It  is based  on 
exploration, sampling and testing information gathered through appropriate techniques from locations 
such as outcrops, trenches, pits, workings and drill holes. 

 

An Inferred Mineral Resource has a lower level of confidence than that applying to an Indicated 
Mineral Resource and must not be converted to an Ore Reserve. It is reasonably expected that the 
majority of Inferred Mineral Resources could be upgraded to Indicated Mineral Resources with 
continued exploration. 

 

An Indicated Mineral Resource  is that part of a Mineral Resource for which quantity, grade (or 
quality), densities, shape and physical characteristics are estimated with sufficient confidence to allow 
the application of Modifying Factors in sufficient detail to support mine planning and evaluation of the 
economic viability of the deposit. 

 

Geological evidence is derived from adequately detailed and reliable exploration, sampling and testing 
gathered through appropriate techniques from locations such as outcrops, trenches, pits, workings and 
drill holes, and is sufficient to assume geological and grade (or quality) continuity between points of 
observation where data and samples are gathered. 

 

An Indicated Mineral Resource has a lower level of confidence than that applying to a Measured 
Mineral Resource and may only be converted to a Probable Ore Reserve. 

 

A Measured Mineral Resource is that part of a Mineral Resource for which quantity, grade (or quality), 
densities, shape, and physical characteristics are estimated with confidence sufficient to allow the 
application of Modifying Factors to support detailed mine planning and final evaluation of the 
economic viability of the deposit. 

 

Geological evidence is derived from detailed and reliable exploration, sampling and testing gathered 
through appropriate techniques from locations such as outcrops, trenches, pits, workings and drill 
holes, and is sufficient to confirm geological and grade (or quality) continuity between points of 
observation where data and samples are gathered. 

 

A Measured Mineral Resource has a higher level of confidence than that applying to either an 
Indicated Mineral Resource or an Inferred Mineral Resource. It may be converted to a Proved Ore 
Reserve or under certain circumstances to a Probable Ore Reserve. 

 

An Ore Reserve  is the economically mineable part of a Measured and/or Indicated Mineral Resource. 
It includes diluting materials and allowances for losses, which may occur when the material is mined 
or extracted and is defined by studies at Pre-Feasibility or Feasibility level as appropriate that include
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application of Modifying Factors. Such studies demonstrate that, at the time of reporting, extraction 
could reasonably be justified. 

 

The guidelines in the JORC Code state that the term economically mineabl  implies that extraction 
of the Ore Reserves has been demonstrated to be viable under reasonable financial assumptions. This 
will vary with the type of deposit, the level of study that has been carried out and the financial criteria 
of the individual company. For this reason, there can be no fixed definition for the term economically 
mineable . 

 

A Probable Ore Reserve  is the economically mineable part of an Indicated, and in some 
circumstances, a Measured Mineral Resource. The confidence in the Modifying Factors applying to a 
Probable Ore Reserve is lower than that applying to a Proved Ore Reserve. 

 

A Proved Ore Reserve is the economically mineable part of a Measured Mineral Resource. A Proved 
Ore Reserve implies a high degree of confidence in the Modifying Factors. 

 

The guidelines provided in the JORC Code note that A Proved Ore Reserve represents the highest 
confidence category of reserve estimate and implies a high degree of confidence in geological and 
grade continuity, and the consideration of the Modifying Factors. The style of mineralisation or other 
factors could mean that Proved Ore Reserves are not achievable in some deposits.  

 

The following figure, from the JORC Code, sets out the framework for classifying tonnage and grade 
estimates to reflect different levels of geological confidence and different degrees of technical and 
economic evaluation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 General relationship between Exploration Results, Mineral Resources and Ore Reserves, from 2012 JORC Code 
Figure 1 

 
 

Mineral Resources can be estimated on the basis of geoscientific information with some input from 
other disciplines. Ore Reserves, which are a modified sub-set of the Indicated and Measured Mineral
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Resources (shown within the dashed outline in the  Figure above), require consideration of the 
Modifying Factors affecting extraction, and should in most instances be estimated with input from a 
range of disciplines. 

 

Measured Mineral Resources may be converted to either Proved Ore Reserves or Probable Ore 
Reserves. The Competent Person may convert Measured Mineral Resources to Probable Ore Reserves 
because of uncertainties associated with some or all of the Modifying Factors which are taken into 
account in the conversion from Mineral Resources to Ore Reserves. 

 

Inferred Resources cannot convert to Ore Reserves. 
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