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EXECUTIVE SUMMARY 
 
 

This independent appraisal has been prepared by Al Maynard & 
Associates (“AM&A”) at the request of Central Petroleum Limited (“CTP”), 
ABN 72 083 254 308, to conduct an independent report on the potential 
tonnage of Permian coal within CTP’s licences that could possibly be 
amenable to underground coal gasification (“UCG”) and/or gas to liquids 
(“GTL”) which could also include coal to liquids (“CTL”) subject to suitable 
results from future testwork. 
 
DISCLAIMER : The interest of CTP in the applications of UCG, GTL or 
CTL in the Permian Pedirka Basin, is in its own right, outside of the current 
joint venture with Petroleum Exploration Australia (“PXA”), now owned by 
Queensland Gas Company Ltd (“QGC”), a British Gas (“BG”) Group Ltd 
business. Neither this joint current venture nor QGC or BG have an 
interest in examining the potential of UCG in this area under the Petroleum 
Acts of the Northern Territory or South Australia. Central Petroleum 
Limited is interested in examining the potential for UCG in its own right 
outside of the current joint venture with PXA” 
 
Under current Northern Territory legislation, UCG has not been classified 
as being a process available under either the Petroleum Act or the Mining 
Act. Industry observers anticipate that UCG will be available under the 
Petroleum Act as it is in the jurisdiction of South Australia. Such a decision 
will avoid the imbroglio that has developed in Queensland where UCG 
applications are available under the Mining Act and Coal Bed Methane 
(“CBM”) is available under the Mining Act. 
 
CTP has announced that most of the acreage it operates under the 
Petroleum Act in the Northern Territory has also been covered by the 
Company in separate exploration licence applications under the Mining Act 
(by its wholly owned subsidiary Merlin Coal Pty Ltd) in case the Northern 
Territory decides, counter to industry expectations, to allow UCG under the 
Mining Act. This approach would also allow CTP to explore for and 
ultimately develop Coal to Liquids (“CTL”) applications in its Mining Act 
tenements subject to granting. 
 
This report concludes that there is an “Exploration Target Potential” within 
the petroleum permits for 1.1 to 1.4 trillion tonnes of coal less than 1,000  
metres (m) below the surface, at an as yet unspecified coal quality 
although drilling results to date indicate the coal generally being sub-
bituminous in rank. The petroleum permits Target potential range below 
1,000m is a further 0.7 to 0.87 trillion tonnes of coal   
 
The preferred target tonnage is based on the structure and geometry of 
the basin and three-dimensional information derived from seismic surveys, 
drill holes with lengthy coal intercepts and geological and geophysical 
down-hole logging data. 
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The potential quantity and quality is conceptual in nature and there has 
been insufficient exploration to define a Mineral Resource and it is 
uncertain if further exploration will eventually result in the determination of 
a Mineral Resource. 
 

Petroleum Tenements Low High 
 Billion tonnes Billion tonnes 
Tonnes coal above 1000m contour 1,110 1,385 
Tonnes coal below 1000m contour 690 865 
 1,800 2,250 
   

Mineral Tenements   
 Billion tonnes Billion tonnes 
Tonnes coal above 1000m contour 635 795 
Tonnes coal below 1000m contour 825 1,030 

 1,460 1,825 
 
CTP previously announced a new coal discovery in the Purni Formation of 
the Pedirka Basin (18th Nov. 2008 – Discovery Advice EP93)  
 
This was announced to the NT Dep’t of Mines and the Australian 
Securities Exchange (“ASX”) on 18th November, 2008. The announcement 
stated that recent drilling had discovered significant coal thicknesses of 
well over 100m of cumulative coal seams and that sufficient drilling and 
seismic results were in hand to indicate the presence of over 9,000 km2 of 
coal-bearing Purni Formation of various thicknesses within Exploration 
Permit EPP93 alone. 
 
The discovery was as a result of an oil and CBM search exploration 
program within CTP’s large central Australian oil permit holdings (+60 
million acres – 23 million hectares) and the initial estimates are based on 
comprehensive wireline logs and modern 2-D seismic data acquired by 
CTP supplemented by older 2-D data sets acquired during the 1960s -80s. 
Three wells drilled during 2008 and a number of wells drilled by previous 
explorers in the Pedirka Basin contributed useful data from six of these 
earlier wells.  
 
The work completed to date includes acquisition and interpretation of all 
recent and historical relevant data pertaining to the permit areas that is 
available and compiled and interpreted by CTP’s consultants and technical 
staff and this information was provided to AM&A. Consent for CTP’s use of 
this report is given in the form and context provided. 
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The Directors       16th February, 2009 
Central Petroleum Limited              (Revised 20th April, 2009) 
Suite 3, Level 4, Southshore Centre,  
85 The Esplanade, South Perth  WA  6151,  
Australia. 
 
Dear Sirs,    
 
The following report is compiled from information provided by Central Petroleum Ltd 
(“CTP”), the Regional Development Primary Industry Fisheries and Resources 
Department of the Northern Territory (“RDPIFR”), the Department Primary Industries 
& Resources of South Australia (“PIRSA”) and other publicly available data. 
 

1.0 INTRODUCTION 
This report has been prepared by AM&A at the request of CTP to provide an 
independent appraisal of the coal tonnage (JORC “Exploration Target”) potential within 
the Company’s central Australian petroleum permit holdings of approximately 41,270 
km2 straddling the NT and SA border of which 24,000 km2 (58%) is at the application 
stage and has not yet been granted. 

1.1 Scope and Limitations 
 
This appraisal has been prepared in accordance with the requirements of the Valmin 
(2005) and the JORC Codes as adopted by the Australian Institute of Geoscientists 
(‘AIG’) and the Australasian Institute of Mining and Metallurgy (‘AusIMM’). 
 
CTP will be invoiced and expected to pay a fee for the preparation of this report. This 
fee comprises a normal commercial daily rate plus expenses, if incurred. Payment is not 
contingent of the results of this report or the success of any subsequent public or private  
fundraising. Except for these fees, neither the writers nor their families nor associates 
have any interest, either direct, indirect or contingent, in the properties reported upon, 
nor in CTP itself nor in any of CTP’s associated entities.  

1.2 Statement of Competence 
This report has been prepared by Brian J. Varndell (“BJV”) B.Sc(Spec Hons Geol), 
FAusIMM, a geologist with more than 35 years experience in mineral exploration and 
mining and more than 25 years experience in mineral asset valuation, and the AM&A 
principal Allen J. Maynard (“AJM”) BApp.Sc(Geol) MAusIMM and Member of AIG, a 
geologist with 30 years in the exploration industry and 25 years in mineral asset 
valuation and Phillip A. Jones BAppSc(Geol) MAusIMM, MAIG, a geologist with more 
than 30 years continuous experience in the exploration and mining industry. The writers 
hold the appropriate qualifications, experience and independence to qualify as 
independent “Experts” under the definitions of the Valmin Code. 
 
The writers also acknowledge the work done by CTP’s own staff and other independent 
consultants who interpreted the seismic data, geophysical well logs and prepared the 
various isopach maps in relation to the Pedirka Basin and the Purni Formation. 
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2.0 DESCRIPTION OF THE MINERAL ASSETS  

2.1 Methods and Guidelines 

2.11 Environmental Implications 
Information to date indicates that the project area does not contain fauna or flora 
species regarded as being rare, threatened or endangered. This is subject to 
clarification environmental surveys by appropriate parties. 

2.12 Commodities-Metal Prices 
In this appraisal current mineral (coal) prices were not considered. 

2.13 Mineralisation Summary 

Not enough drilling has been done to date to define JORC compliant resources 
(Measured Indicated or Inferred) within CTP’s permit holdings.  So all coal potential 
tonnage estimations are defined under the JORC Code “Exploration Target” definition. 
This potential quantity and quality is conceptual in nature, and there has been 
insufficient exploration to define a Mineral Resource and it is uncertain if further 
exploration will eventually result in the determination of a Mineral Resource. 

2.14 Encumbrances/Royalty 
There will be statutory State royalties due on all production and statutory land rentals 
levied.  
 

3.0 BACKGROUND INFORMATION 
 

3.1 Topography, Vegetation & Climate 
 
The project is located in central Australia (Fig 1) over fairly flat topography with 
sparse vegetation comprising low shrubs and bushes and occasional small trees. 
The warm to hot climate ensures that exploration and mining are possible all year 
round although the paucity of good roads mean that significant areas are relatively 
inaccessible during the northwest-monsoon period from December to February 
inclusive.  
 
The winters are mild (average 200C) and dry, the summers are hot (average 350C) 
with occasional thunder storms and an average annual rainfall (mostly falling in the 
monsoon period) of 280 mm (11 inches). The Pedirka Basin is overlain by the 
Simpson Desert, the world’s largest parallel sand dune desert which was crossed for 
the first time in a motor vehicle in 1962, by Reg Spriggs, one of the pioneers of 
petroleum exploration in the Cooper Basin. The dunes are 5-15m in height and the 
construction of roads traversing them can be expensive on a dollar per kilometre 
basis whereas long inter-dune corridors allow rapid construction of far less expensive 
roads. 
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Figure 1: Location of all CTP petroleum permits including the Purni Coal Project – Pedirka Basin. 
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Permit 
Surface 

Area 
km2 

Holder Status Date Awarded Expiry Date 

EP93 9,000 CTP Granted. 01/11/2004 31/10/2011 

EP97 1291 CTP Granted 21/10/2001 14/02/2011 

EP105 5,000 CTP Granted 28/09/2007 27/09/2012 

EP106 7,000 CTP Granted 28/09/2007 27/09/2012 

EP107 6979 CTP Granted 28/06/2007 27/09/2012 

EPA130 16,000 CTP Application NA NA 

EPA131 2,000 CTP Application NA NA 

PELA77 6,000 CTP Application NA NA 

Total 53,270     

Table 1:  Petroleum Permit & Application Details covering the Pedirka Basin.   
 

Tenement 
Application 

Date 
Approximate 
Area (km2)  

EL 27094 18-Dec-08 98 

EL 27095 18-Dec-08 610 

EL 27096 18-Dec-08 1,482 

EL 27097 18-Dec-08 433 

EL 27098 18-Dec-08 1,295 

EL 27099 18-Dec-08 106 

EL 27100 18-Dec-08 1,382 

EL 27101 18-Dec-08 735 

EL 27102 18-Dec-08 1,349 

EL 27103 18-Dec-08 1,354 

EL 27104 18-Dec-08 1,364 

EL 27105 18-Dec-08 1,365 

EL 27106 18-Dec-08 1,296 

EL 27107 18-Dec-08 1,369 

EL 27108 18-Dec-08 1,369 

EL 27109 18-Dec-08 1,144 

EL 27110 18-Dec-08 561 

EL 27114 18-Dec-08 1,375 

Total   18,687 
Table 2:  Mineral Exploration Licence Application Details 

In NT covering the Pedirka Basin. 
 
 
No estimates were made of the coal contained within EP105 and EP106 
(12,000km2) due to the lack of reliable data. 
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Figure 2: Overview Map CTP’s Central Australian Permits   
including the Pedirka Basin. 

4.0 GEOLOGY  

4.1 Introduction  
 
The coalfield is also being investigated by CTP to supply potential coal-to-liquids and 
gas-to-liquids projects; This technology has undergone significant innovative 
improvements in recent .years compared to the original Fischer-Tropsch Process 
developed before and during the second world war. 

4.2 Geological Setting 
 
The Pedirka basin covers about 150,000km2 with some 80% being in the Northern 
Territory and the balance in South Australia. This intracratonic basin unconformably 
overlies the Amadeus Basin and Western Warburton Basin both of which were 
deformed during the Alice Springs Orogeny. A NW-SE compressional phase in the Mid 
to Late Carboniferous initiated deposition in the Pedirka Basin (PIRSA, 1998).  
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Figure 3: Stratigraphic Column Description – Pedirka Basin. 
 

5.0 HISTORIC EXPLORATION  

5.1 Introduction 
 
No historical mining of coal has taken place on any of the permit areas 

5.2 History of the Coalfield 
 
The first drilling of the Pedirka Basin coal sequences in the Pedirka area occurred in the 
South Australian portion of the basin. These wells (Dalmatia-1,Mt Hammersley-1, Mt 
Crispe-1 and Witcherrrie-1), with the exception of Mt Hammersley-1 (46 m of coal) were 
drilled on depositional palaeo-highs and coal intersections in the Permian Purni 
Formation included less than 10m of coal. Similarly, early exploration drilling in the NT 
portion of the basin (Colson-1, Mc Dills-1, Etingimbra-1 and Hale River-1) tested similar 
palaeohighs in the search for oil and Purni coal intersections were less than 20 m.  
 
However the more recent drilling in 2008 carried out by CTP intersected more basinal 
Permian sections that included thicker coal sequences. In particular, Blamore-1 and 
CBM- 93001 intersected 132m and 138m of coal respectively. Correlation of these 
much expanded coal sections to the existing seismic grid verified their widespread 
extent and has led to the need for this report to address the greater coal tonnage 
potential. 
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Figure 4: Cross-Section – Pedirka Basin. 

6.0 DATA 
It is recorded that whilst the data have been sourced from various Government and 
commercial sources, there is, through the geologists and consultants currently working 
on the project, a working relationship with the geologist who managed all aspects of the 
Northern Territory DME (now RDPIFR) information gathering and assessment, Mr Greg 
Ambrose.  Mr Ambrose has recently resigned from his position as Deputy Director of 
the Geological Survey of the Northern Territory. 

6.1 Review, Audit and Database Integrity 
The data and information has been reviewed using a number of verification 
methodologies such as visual scans of borehole logs versus data base entries, log 
depths and widths compared to core log depths and widths, and the checking of the 
figures for partings, seam widths and elevations in the digital database.   
 

6.2 Borehole Data 
6.2.1 Drilling in the 1980s 
 
Data recovered on the earlier relevant petroleum exploration drill holes, as listed above, 
included comprehensive wireline logs and lithological logs with accurately recorded coal 
intersections.  The true coal seam widths were easily established as all drill holes were 
drilled vertically. 
 
Coordinate information was supplied in degrees latitude and longitude, in decimal and 
degrees, minutes and seconds format, and in UTM co-ordinates. 
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Figure 5:  Location of Petroleum Permits, Exploration Wells & Contours (m) of Purni Formation Thickness. 
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  Figure 6:  Location of Mineral Tenements & Applications (NT only). 
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6.2.2 Geological Logging 
Detailed geological descriptions on the occurrence and presence of coal and other rock 
types were recorded in the borehole/well logs.   
 
The minimum geological logging interval for all drilling was 10 feet (3m) through coal 
bearing units. Wireline logs of varying vintage were collected in all cases. 

6.2.3 Sampling and Analysis 
Sampling data and coal intersection results are only available for some of the 
boreholes.   
 

7.0 GEOLOGICAL MODELLING  

7.1 Purni Topography  
The target coal sequences occur in the Permian Purni Formation, the thickness of coals 
being strongly influenced by the ancient palaeotopography. Previous drilling was 
designed to test for oil and without exception targeted Purni Formation depositional 
palaeohighs where oil is most likely to be found.  These palaeohighs were covered by 
relatively thin Purni sections with attenuated coal sequences. The first wells to test more 
basinal sequences were the recently drilled Blamore-1 and CBM93-01, both of which 
intersected thick coal sequences. 
 

7.2 Assumptions Made 
Potential tonnages were estimated using MapInfo Software ® and manual methods.  All 
roof and floor elevations obtained from the drilling and seismic data were gridded using 
a normalised kriging algorithm.   
 

8.0 COAL POTENTIAL ESTIMATES  
The classification of coal resources into inferred, indicated and measured, is a function 
of increasing geological confidence in the estimate.  Coal resources are reported on 
either a gross in situ, in situ, or mineable in situ reporting basis. 
 
There are no resource estimates for the Purni Coal project as not enough information is 
available to categorise any such estimates with JORC Code guidelines. However, we 
have estimated the range of potential tonnages in the JORC “Exploration Target” 
category taking into account all available information. . 
 

8.1 Method 
To calculate the potential coal tonnage potential within each of the Central Petroleum 
tenements the area of the Purni formation was multiplied by the average coal seam 
thickness then by the bulk density of the coal.  The difficulty is estimating the average 
coal seam thickness. 
 
Only four drill holes have been drilled through the Purni Formation with coal seam 
thickness data available, Table 1. Within the study area an additional 6 wells tested 
palaeohighs, all with coal thicknesses less than 20 m. 
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 Coal Seam Thickness (m) Total Purni 
HOLE <=1 <=2 >2 Thickness (m) 
CBM93001 5 10 138 521.5 
Blamore-1 0 4 132 564.3 
Colson-1 2 8 11 153.8 
Simpson-1   7 135.0 
McDills-1   15 85 
Etingimbra-1   6 23 
Dalmatia-1   12 76 
Mt Hammersley-1   46 285 

Table 3:  Coal seam intersections. 
 
Unfortunately this number and spacing of the holes is not representative of all the Purni 
Formation within the tenements as the holes were originally drilled to locate petroleum 
and gas.  A method was required to find a plausible “average” coal seam thickness.   
 
It can be expected that the coal seam thickness would be directly related to the 
thickness of the Purni Formation, i.e. as the Purni Formation thickens the coal seams 
would also thicken.  This is generally the case from inspection of the logging of the 
holes. 
 
The thickness of the Purni Formation vs. the coal seam thickness (>2m) for the four 
available useable holes in table 1 were plotted to determine this relationship in these 
holes, Graph 1.   
 
The expected relationship held in these holes, however without many more holes the 
calculated relationship (Coal Seam Thickness = 0.0004*(Purni Thickness)2 + 
0.0211*(Purni Thickness)) must be considered as approximate only. 
 

 
Plate 1: Hunt Rig 2 drilling at Blamore-1 (2008) Source CTP. 
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Coal Seam >2m Thickness vs Total Purni Thickness
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Graph 1: Purni Formation vs. Coal Seam Thickness of available holes. 

 
To calculate the average thickness of the Purni Formation on each tenement the Purni 
Formation isopach contours were digitised. The isopach was generated from best 
estimate near top and base of Purni Formation structure contour maps derived by 
interpretation of existing 2D seismic grids (Figs. 5, 7 & 8) The area for each contour 
interval was calculated in m2 covered by each of the contour intervals (100m spacing).   
 
The areas of each contour interval were then multiplied by the mid-thickness of the 
interval, summed, then divided by the total area to calculate an area weighted average 
Purni Formation thickness.   
 
This weighted average Purni Formation thickness was then be used to calculate the 
expected thickness of coal seams using the graphical formula (Coal Seam Thickness = 
0.0004*(Purni Thickness)2 + 0.0211*(Purni Thickness)). 
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Figure 7:  Digitised Purni Formation isopach contours for the Petroleum Permits NT & SA.  
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.  
 

Figure 8:  Digitised Purni Formation isopach contours for the Mineral Tenement Applications -  NT . 
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8.2 Target Tonnage Estimate  
 
The calculations for the Target coal tonnage estimates for each tenement in Northern 
Territory and South Australia using this method are summarised in Table 2 and detailed 
in Appendix 1. 
 
The average of the target tonnages estimates for all the petroleum tenements is 2.03 
trillion tonnes (see below).  
 
 

Table 4:  Purni Formation coal Target Potential estimates summary  
(for both Petroleum and Mineral tenements). 

 
The potential tonnages in Table 4 are JORC Exploration Target tonnage estimates only 
and are not JORC compliant Resources.  When estimating this target-tonnage-potential 
no consideration was made of either the quality of the coal, the depth of the coal or the 
practicalities of extracting this coal or its gas. The potential quantity and grade is 
conceptual in nature and there has been insufficient exploration to define a Mineral 
Resource and it is uncertain if further exploration will result in the determination of a 
Mineral Resource. 
 
 
Table 5 below lists a range of target tonnage estimates based on the maximum totalled 
coal seam thickness intersected by the drill holes (138m in CBM93001), the minimum 
totalled coal seam intersection in the drill holes (7m in Simpson-1) and the average coal 
seam thickness (31.8m) calculated above using the Purni Formation isopach contours.  
 
Note that this estimate refers only to coal seams greater than 2m in thickness whereas 
drilling at Blamore-1 and CBM93001 intersected cumulative coal thicknesses of 160m 
and 140m respectively if coal intersections greater than 0.2 m were included. 

Petroleum Tenements Low Range High Range 
Northern Territory Billion tonnes Billion tonnes 
Tonnes coal above 1000m contour 797 997 
Tonnes coal below 1000m contour 693 866 
 1490 1,863 
   
South Australia Billion tonnes Billion tonnes 
Tonnes coal above 1000m contour 312 391 
Tonnes coal below 1000m contour 0 0 
 312 391 
   
Total Petroleum Tenements Billion tonnes Billion tonnes 
Tonnes coal above 1000m contour 1,110 1,387 
Tonnes coal below 1000m contour 693 866 
 1,803 2,253 
   
Mineral Tenements   
 Billion tonnes Billion tonnes 
Tonnes coal above 1000m contour 636 795 
Tonnes coal below 1000m contour 825 1,031 
 1,460 1,826 
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GRAND TOTAL 

Purni 
Formation 
Area (Km2 

Average 
Thickness 
Coal (m)  

Potential Coal 
Tonnes 

(millions) Hole 
Max. tonnes of coal (from drilling)= 24,795 138 4,448,223 CBM93001
Min. tonnes of coal (from drilling)= 24,795 7 225,635 Simpson-1
Average tonnes of coal above 
1000m (from table above) = 24,795 51 1,248,500 Contours

 
Table 5:  Range of Target Estimates.  

Note that Northern Territory coal estimated discounted by 90% to compensate for 
contour effect.  
 
Note: This estimate of coal potential may be conservative given the thick coal sections 
correlated on seismic over wide areas of the Andado Shelf (only one drill intersection 
available with a cumulative 138m of coal seams). Seismic data indicate the coal 
percentage on this broad shelf may be higher than that modelled from existing drill data 
but this needs to be confirmed by incremental drilling before accurate assessments can 
be made. 
 

8.3  Target Range Conclusions 
 
The target range estimated for coal seams of greater than two metres thickness, using 
raw drill hole data only, within Central Petroleum’s Northern Territory and South 
Australian petroleum permit areas is estimated to range from 250 billion tonnes to over 
4 trillion tonnes. It is noted that the lower range number here is attributed to the 
Simpson-1 well being located on the far-eastern, very thin edge of the Purni Formation. 
 
The average figure of 1.25 trillion tonnes based on isopach contours of the Purni 
Formation and calculated coal seam thicknesses based on the limited available drilling 
is considered to be a more realistic target tonnage. It is noted that future exploration 
may not necessarily define this coal in whole or in part according to the JORC Code 
guidelines and that this is NOT a resource estimate. 
 
 

9.0 PROPOSED EXPLORATION  

9.1 Legality of Exploration 
Looking forward, there are, as far as AM&A is aware, neither legal encumbrances nor 
outstanding legal proceedings that could influence or curtail any activities that will be 
conducted by CTP. 

9.2 Exploration Potential  
There is insufficient drilling to undertake a coal resource estimate; nonetheless, it is 
considered that the potential to contain significant quantities of coal is demonstrated by 
the work carried out to date.  

9.3 Proposed Drilling Program 
CTP has advised that in company with its Joint Venture partner, Petroleum Exploration 
Australia Limited (now a wholly owned subsidiary of the Queensland Gas Company 
Limited-a British Gas Australia Company) it intends to carry out significant exploration 
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drilling in the Pedirka Basin aimed at evaluating potential for CBM as well as 
conventional petroleum resources. The details of this program are not available as yet 
as the Joint Venture has not yet determined the details. 
 
Additional and complimentary information to be collected will include, inter alia: 

• Down-hole geophysics, 
• Core photography, and 
• Identification of the coal zones and thus sampling intervals (from geological 

logging and down-hole wire line logging), 

9.4 Exploration Objectives 
AM&A consider that the CTP proposed exploration program is warranted, based on the 
current estimated Target coal potential tonnages here plus the demonstrated potential 
for further coal discovery. 
 
10.0  CONCLUSIONS 
 
The salient features of the Purni Coal Project are detailed in the above sections 3 to 8. 
The target tonnage estimated for coal seams of greater than two metres thickness 
within Central Petroleum’s Northern Territory and South Australian petroleum permit 
areas is estimated to range from 1.1 to 1.4 trillion tonnes of coal less than 1,000 metres 
(m) below the surface, at an as yet unspecified coal quality although drilling results to 
date indicate the coal generally being sub-bituminous in rank. The petroleum permits 
potential below 1,000m is a further 0.7 to 0.87 trillion tonnes of coal   
 
The preferred target tonnage is based on the geometry and structure of the basin and 
three-dimensional information derived from over 3,000km of seismic surveys, drill holes 
(oil wells) with lengthy coal intercepts and geological and geophysical down-hole 
logging data. 
 
The potential quantity and quality is conceptual in nature and there has been insufficient 
exploration to define a Mineral Resource and it is uncertain if further exploration will 
eventually result in the determination of a Mineral Resource. 
 
The figure of 1.25 trillion tonnes is considered to be a realistic expectation and is 
conservative to allow for the theoretical nature of the calculations, assumptions used 
and the amount of sub-surface data available from drilling. It is noted that future 
exploration may not necessarily define this coal in whole or in part according to the 
JORC Code guidelines. 
 

 
Allen J Maynard        
 
BAppSc(Geol), MAIG, MAusIMM.  
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Appendix 1. – Detailed target estimates. 
 
Petroleum Permits 
NORTHERN TERRITORY 
above -1000m Bulk Density Purni = 2.0  Bulk Density Coal = 1.3  

Contour 
Area (m2) 

Contour only 

Average 
Purni 

Thickness 
(m) Purni Tonnes 

Average 
Thickness 
Coal (m) Coal Tonnes  

       
0 2,428,070,000 78.2 379,862,600,000 4.1 12,965,741,399  

100 5,071,690,000 150.3 1,524,462,600,000 12.2 80,500,368,039  
200 4,094,840,000 250.0 2,047,420,000,000 30.3 161,162,665,300  
300 2,180,769,499 350.0 1,526,538,649,300 56.4 159,851,494,661  
400 2,177,826,802 450.0 1,960,044,121,800 90.5 256,207,167,381  
500 2,070,918,799 545.7 2,260,265,678,900 130.7 351,795,343,369  
600 913,097,595 650.0 1,187,026,872,850 182.7 216,887,615,073  
700 73,502,406 710.9 104,509,063,920 217.2 20,751,108,337  

TOTAL 19,010,715,100 289.1 10,990,129,586,770 51.0 1,260,121,503,560  
       
       
Less EL24502 1,334,100,000 373.7 997,176,606,350 79.2 137,365,985,207  
       
GRAND TOTAL 17,676,615,100 282.7 9,992,952,980,420 48.9 1,122,755,518,353  
       
       
COMPENSATED TOTAL 
ABOVE -1000m NT only Bulk Density Purni = 2.0  Bulk Density Coal = 1.3  
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Area (m2) 

Contour only 

Compen- 
sation 
Factor* 

Average 
Thickness Coal 

(m)   
Coal Tonnes 

(millions) Hole 
Max. tonnes of coal (from 
drilling)= 17,676,615,100 90%                138.0  = 2,854,066,274,046 CBM93001
Min. tonnes of coal (from 
drilling)= 17,676,615,100 90%                    7.0  = 144,771,477,669 Simpson-1
Average tonnes of coal 
above 1000m (from table 
above) = 17,676,615,100 90%                  48.9  = 1,010,479,966,517 Contours
* Since the depth contour is at the top of the Purni formation, the tonnes have been reduced to compensate for the coal within the Purni 
actually below 1000m 
         
         
NORTHERN TERRITORY 
below -1000m Bulk Density Purni = 2.0  Bulk Density Coal = 1.3    

Contour 
Area (m2) 

Contour only 

Average 
Purni 

Thickness 
(m) Purni Tonnes 

Average 
Thickness 
Coal (m) Coal Tonnes  

  

         
0 493,200,000 90.0 88,776,000,000 5.1 3,294,921,240    

100 1,908,660,000 169.2 645,813,000,000 15.1 37,376,874,795    
200 767,740,000 235.6 361,831,400,000 27.3 27,207,529,271    
300 1,098,790,000 350.0 769,153,000,000 56.4 80,541,856,395    
400 1,969,495,792 450.2 1,773,312,098,990 90.6 231,896,064,977    
500 1,250,751,028 548.7 1,372,457,730,800 132.0 214,629,305,602    
600 799,211,225 650.0 1,038,974,591,850 182.7 189,836,242,550    
700 36,185,539 712.3 51,553,465,380 218.0 10,255,428,487    

         
Compensated tonnes carried over    112,275,551,835    
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TOTAL 8,324,033,583 366.5 6,101,871,287,020 73.5 907,313,775,153    
         
Less EL24502 203,900,000 614.5 247,234,000,000 161.8 42,890,404,310    
         
GRAND TOTAL 8,120,133,583 360.3 5,854,637,287,020 71.3 864,423,370,843    
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SOUTH AUSTRALIA         
PELA77              

Contour 
Area (m2) 

Contour only 

Average 
Purni 

Thickness 
(m) Purni Tonnes 

Average 
Thickness 
Coal (m) Coal Tonnes  

  

Tenement              
0 219,692,829 50.0 21,969,282,900 2.1 586,909,393    

100 847,732,785 150.0 254,319,835,350 12.2 13,406,470,120    
200 1,813,900,000 250.0 906,950,000,000 30.3 71,390,569,250    
300 1,428,948,430 350.0 1,000,263,901,000 56.4 104,742,634,393    
400 1,039,653,778 450.0 935,688,399,750 90.5 122,308,509,173    
500 367,554,229 550.0 404,309,651,350 132.6 63,361,387,011    
600 66,771,981 625.0 83,464,976,250 169.4 14,707,780,790    
700   750.0 0 240.8 0    

TOTAL SOUTH AUSTRALIA 5,784,254,031 311.8 3,606,966,046,600 51.9 390,504,260,131    

         
         
         
Total Purni <1000m         

GRAND TOTAL 
Purni Formation 

Area (Km2) 

Average 
Thickness 
Coal (m)  

Potential Coal 
Tonnes (millions) Hole   

  

Max. tonnes of coal (from 
drilling)= 23,461 138.0 4,208,880 CBM93001     

Min. tonnes of coal (from 
drilling)= 23,461 7.0 213,494 Simpson-1     

Average tonnes of coal above 
1000m (from table above) = 23,461 49.6 1,513,260 Contours   
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Mineral Tenements 
 
NORTHERN TERRITORY above -
1000m Bulk Density Purni = 2.0  Bulk Density Coal = 1.3

Contour 
Area (m2) 

Contour only 

Average 
Purni 

Thickness 
(m) Purni Tonnes 

Average 
Thickness 
Coal (m) Coal Tonnes  

Tenement       
0 45,960,000 80.0 7,353,600,000 4.2 253,809,504  

100 109,880,000 150.0 32,964,000,000 12.2 1,737,697,260  
200 1,450,650,000 250.0 725,325,000,000 30.3 57,093,957,375  
300 1,620,090,000 350.0 1,134,063,000,000 56.4 118,753,407,045  
400 1,440,873,032 450.0 1,296,785,728,575 90.5 169,509,346,511  
500 1,897,846,968 550.0 2,087,631,665,075 132.6 327,163,196,392  
600 822,917,585 650.0 1,069,792,860,500 182.7 195,467,202,506  
700 43,982,415 725.0 63,774,501,750 225.5 12,896,160,871  

TOTAL 7,432,200,000 431.7 6,417,690,355,900 91.4 882,874,777,465  
       
       
       
COMPENSATED TOTAL ABOVE -
1000m       

  
Area (m2) 

Contour only 

Compen
-sation 
Factor* 

Average 
Thickness Coal 

(m)   
Coal Tonnes 

(millions) Hole 
Maximum volume of coal (from 
drilling)= 7,432,200,000 90%                      138.0  = 1,200,003,012,000 CBM93001
Minimum volume of coal (from 
drilling)= 7,432,200,000 90%                          7.0  = 60,869,718,000 Simpson-1
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Average volume of coal (above) = 7,432,200,000 90%

                       
   

91.4  = 794,587,299,718 Contours
* Since the depth contour is at the top of the Purni formation, the tonnes have been reduced to compensate for the coal within the Purni actually below 
1000m 
         
         
NORTHERN TERRITORY below -
1000m Bulk Density Purni = 2.0  Bulk Density Coal = 1.3    

Contour 
Area (m2) 

Contour only 

Average 
Purni 

Thickness 
(m) Purni Tonnes 

Average 
Thickness 
Coal (m) Coal Tonnes  

  

Tenement         
0 1,030,000,000 75.0 154,500,000,000 3.8 5,131,717,500    

100 1,701,000,000 150.0 510,300,000,000 12.2 26,900,464,500    
200 2,382,200,000 250.0 1,191,100,000,000 30.3 93,757,436,500    
300 1,781,077,655 350.0 1,246,754,358,500 56.4 130,553,882,650    
400 2,529,222,345 450.0 2,276,300,110,500 90.5 297,546,568,944    
500 1,241,350,000 550.0 1,365,485,000,000 132.6 213,991,981,775    
600 705,904,461 650.0 917,675,799,300 182.7 167,673,133,669    
700 25,625,539 703.8 36,071,465,380 213.0 7,093,795,857    

         
Compensated tonnes carried over     88,287,477,746    
         
TOTAL 11,396,380,000 337.7 7,698,186,733,680 63.6 1,030,936,459,142    

 
 
Table 6:  Potential Tonnage Calculations Summary. 
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From: http://www.ergoexergy.com/eucg.htm - Ergo Energy UCG notes 

The εUCG technology uses a variety of modern drilling methods, including high-
precision directional holes, as well as conventional vertical and inclined (or angled) 
holes. In its arsenal are various methods of well-linking, the capability to inject 
different oxidants (air, enriched air, O2/H2O, CO2/O2 and so on), and a great variety of 
designs of underground gasifiers. It can be applied to coal in a wide range of 
geological conditions, with the following preferred parameters: 

• Coal seam thickness from 0.5 to 30 m. 
• Dip from 0o to 70o. 
• Depth from 30 to 800 m. 
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• Calorific value (LHV) from 8.0 to 30.0 MJ/kg (which includes low-quality 
lignite and bituminous coal).  

Unmined and un-minable coal deposits, with such obstacles to mining as high fault 
frequency, volcanic intrusions and other complex depositional and tectonic features, 
have been often found a part of the εUCG resource base. In every geological setting, a 
specific εUCG design will be tailor-made to fit the unique conditions of a target coal 
seam. 

Normally, εUCG is applied to relatively deep coal in water-saturated conditions, 
although it is also possible to gasify unsaturated coal seams that lie above the water 
table. 

εUCG is an industrial technology that operates large-scale gas production facilities 
consisting of multiple modules or gasifiers.  

The specific benefits of operating a large εUCG underground gasifier include the 
following: 

• A practically unlimited supply of coal will be available for gasification; no 
external coal and water supply is required to sustain the reaction. 

• The εUCG process creates an immense underground gas and heat storage 
capacity, making the gas supply very stable and robust. 

• An underground gasifier comprises a number of underground reactors with 
largely independent outputs. The gas streams from different reactors can be 
mixed as required, to ensure consistency of overall gas quality. The outputs of 
reactors can also be varied, in order to optimize coal extraction and overall gas 
output from the gasifier. 

• No ash or slag removal and handling are necessary, since inert material 
predominantly remains in the underground cavities. 

• Ground water influx into the gasifier creates an effective "steam jacket" 
around the reactor, making the heat loss in situ tolerably small. 

• Optimal pressure in the underground gasifier promotes groundwater flow into 
the cavity, thus confining the chemical process to the boundaries of the 
gasifier and preventing contamination of the underground environment. 

Multiple gasifiers may be required to supply fuel to an industrial consumer; the exact 
number will depend on the size of the fuel supply required and the precise geology of 
the coal deposit targeted. 

++++++++++++++++++++++++++++++++++++++++++++ 
 
From: http://www.lincenergy.com.au/process.php  Linc Energy 
 

11.1  PROCESS OVERVIEW 

COAL TO GAS .. GAS TO DIESEL .. GAS TO POWER 
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Underground Coal Gasification (UCG) clean coal technology is a proven underground 
combustion process, which produces a synthetic gas or syngas at the surface that can 
be economically used for a variety of purposes including: 

• Production of liquid fuels using Coal To Liquids technology 
• Electricity generation using gas turbines / combined cycles 
• As feedstock in different petrochemical processes 

UCG clean coal technology has been successfully operating commercially at a 
number of sites in the ex-Soviet Union for more than 40 years, where two plants are 
still in operation. In this application the Syngas is used primarily for power generation 
and heating. 

Linc Energy through an extensive R&D programme, which included government 
support, has developed a benchmark UCG facility at Chinchilla in Queensland, 
Australia. This is the first facility of its kind to have achieved sustained success in the 
western world. 

Linc Energy´s long term business plan is to use the Syngas produced via UCG as 
feedstock to an adjacent on-site Coal To Liquids (CTL) plant with a target production 
capacity of 20,000 barrels of diesel fuel per day (20,000 BPD). Most importantly, the 
diesel fuel produced from Linc´s Syngas will be a cleaner alternative to conventional 
refinery diesel. 

Additionally, Linc Energy´s long term business plan is to use the Syngas produced via 
UCG as feedstock in a Gas Turbine or Combined Cycle plant to generate much-
needed and more environmentally friendly electricity. 

Bringing together the unique production processes of UCG clean coal technology and 
CTL presents exciting opportunities for the future of the company and the country. 
Linc´s Syngas is a much cheaper feedstock for the CTL process than traditional 
sources such as Natural Gas or Coal Gas derived from above ground coal gasification. 

The unique advantage is that Linc can produce its Syngas directly from the coal seam 
and then feed the output straight into the CTL Plant and Power Plant planned for the 
Chinchilla site. 

The innovative thinking that has led to this unique process combination has the 
potential to make Linc Energy one of the world´s leading producers and suppliers of 
ultra-clean liquid fuels. This has an added advantage of helping address the insatiable 
global demand for diesel and other liquid fuels. 
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Geoscientists (MAIG). 

Employment 
Summary 

Independent Geological Consultant since 1992 as well as employed by CRA (Rio 
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13.0 DEFINITION OF TERMS 
Units 
B billion 
cm centimetre 
g gram 
g/cc gram per cubic centimetre or per centilitre 
ha Hectare 
hrs hours 
K one thousand  units 
kg kilogram 
km kilometre 
kt thousand metric tonnes 
ktpm thousand metric tonnes per month 
M metre 
m2 square metre – measure of area 
m3 cubic metre 
mm millimetre 
mpa metres per annum 
M   million 
Mt million metric tonnes 
Mtpa million metric tones per annum 
pa per annum 
pha per Hectare 
S second 
T metric tonne 
tpa metric tonne per annum 
tpd metric tonne per day 
tpm metric tonne per month 
tm-3 density measured as metric tonnes per cubic metre 
AUD Australian Dollar 
  

 
Glossary of Terms 
anticline arch-shaped fold in rocks, closing upwards, with the oldest rocks in the core 
antiformal arch-shaped rock structure, closing upwards, but in which it may not be possible 

to determine the oldest rocks 
arenaceous term describing sedimentary rocks with a modal grain size in the sand fraction 
argillaceous term describing sedimentary rocks with a modal grain size in the silt fraction 
assay the chemical analysis of mineral samples to determine the elemental content 
basinal a basin like depression that may be erosional or structural in origin 
braided divergence of stream channels into complex system of smaller channels 
calorific value The heat liberated by the coal’s complete combustion in oxygen 
carbonaceous carbon rich 
channel watercourse, also in this sense sedimentary material course 
composite combining more than one sample result to give an average result over a larger 

distance 
cross section a diagram or drawing that shows features transacted by a vertical plane drawn at 

right angles to the longer axis of a geologic feature 
density measure of the relative “heaviness” of objects with a constant volume,; density = 

mass/volume 
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Glossary of Terms 
dilution waste which is unavoidably mined with ore 
dip angle of inclination of a geological feature/rock from the horizontal 
drill-hole method of sampling rock that has not been exposed 
extensional faults faulting resulting in the extension of the earth’s crust 
facies a rock unit defined by its composition, internal geometry and formation 

environment 
fault the surface of a fracture along which movement has occurred 
fluvial pertaining to the processes and actions of a river/stream 
fold plastic deformation of previously horizontal rock strata 
graben a block of rock that lies between two faults and has moved downward to form a 

depression between the two adjacent fault blocks. See also horst 
horst a block of rock that lies between two faults and has moved upward relative to the 

two adjacent fault blocks. See also graben 
Indicated Mineral 
Resource 

that part of a mineral resource for which tonnage, densities, shape, physical 
characteristics, grade and mineral content can be estimated with a reasonable 
level of confidence. it is based 
on exploration, sampling and testing information gathered through appropriate 
techniques 
from locations such as outcrops, trenches, pits, workings and drill holes. the 
locations are too 
widely or inappropriately spaced to confirm geological and/or grade continuity but 
are spaced 
closely enough for continuity to be assumed 

Inferred Mineral 
Resource 

that part of a mineral resource for which tonnage, grade and mineral content can 
be estimated 
with a low level of confidence. it is inferred from geological evidence and assumed 
but not 
verified geological and/or grade continuity. it is based on information gathered 
through 
appropriate techniques from locations such as outcrops, trenches, pits, workings 
and drill 
holes which may be limited or of uncertain quality and reliability 

Insitu tonnage an estimated measure of mass of coal in the ground containing inherent moisture 
intercalated existing or introduced between layers of a different type 
lineament a large-scale linear feature which expresses itself in terms of topography, which is 

in itself an 
expression of underlying structural features 

lithological geological description pertaining to different rock types 
Measured 
Mineral Resource 

that part of a mineral resource for which tonnage, densities, shape, physical 
characteristics, 
grade and mineral content can be estimated with a high level of confidence. it is 
based on 
detailed and reliable exploration, sampling and testing information gathered 
through 
appropriate techniques from locations such as outcrops, trenches, pits, workings 
and drill 
holes. the locations are spaced closely enough to confirm geological and grade 
continuity 

metasediments metamorphosed sedimentary rock 
Mineral Resource a concentration (or occurrence) of material of economic interest in or on the 
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Glossary of Terms 
earth’s crust in such form, quality and quantity that there are reasonable and 
realistic prospects for eventual  economic extraction. the location, quantity, grade, 
continuity and other geological 
characteristics of a mineral resource are known, estimated from specific 
geological evidence and knowledge, or interpreted from a well constrained and 
portrayed geological model. Mineral resources are sub-divided in order of 
increasing confidence, in respect of geoscientific evidence, into inferred, indicated 
and measured categories 

moisture inherent water content in coal expressed as a percentage 
normal fault fault in which the hangingwall moves downward relative to the footwall 
petrographic systematic description and interpretation of rock textures and mineralogy in thin 

section 
sedimentary pertaining to rocks formed by the accumulation of sediments, formed by the 

erosion of other 
rocks 

sill a thin, tabular, horizontal to sub-horizontal body of igneous rock formed by the 
injection of 
magma into planar zones of weakness 

stratigraphy study of stratified rocks in terms of time and space 
strike direction of line formed by the intersection of strata surfaces with the horizontal 

plane, always 
perpendicular to the dip direction 

subcrop describing a rock stratum that unconformably underlies another rock stratum 
syncline concave fold in stratified rock in which the strata dip down to meet in a trough 
unconformity buried erosion surface separating two rock masses; older exposed to erosion for 

long interval 
of time before deposition of younger 

vitrinite a maceral, or petrological unit of coal, analogous to a mineral in non-organic rock 
Washproduct an analytical compositing verification and simulation software program 
yield the actual quantity of product realised after the mining and treatment process. 

 
Abbreviations 
ABARE Australian Bureau of Agricultural and Resource Economics 
AMSL above mean sea-level 
CPI Consumer Price Index 
GIS Geographical Information System 
GPS Global Positioning System 
GDP Gross Domestic Product 
JORC Joint Ore Reserves Committee of the Australasian Institute of Mining and Metallurgy 
PCI pulverised coal injection 
QA/QC Quality Assurance and Quality Control 
RC Reverse circulation 
RD Relative density 
 


