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WARDEN'S REPORT AND RECOMMENDATION TO THE MINISTER:  
MINING ACT, SECTION 102 

THE PROCEEDINGS 

1  Australian Gold Resources Ltd ("the Applicant") has applied for 
certificates of exemption in respect of mining leases 70/381, 382 and 383 
("the Tenements") for the five expenditure years from 2000 to 2004 
inclusive.  The exemptions are sought pursuant to par 102(2)(e) and 
subs 102(3) of the Mining Act 1978 (WA) ("the Act"). 

2  Exmin Pty Ltd ("the Objector") has objected to the grant of the 
exemption certificates. 

THE EXEMPTION APPLICATIONS 

3  The Applicant particularised its reasons for exemption in 
considerable detail.  The Applicant asserts that par 102(2)(e) has two 
alternative limbs and that if either limb is satisfied, then a certificate of 
exemption may be granted.  It is said that the first limb consists of three 
requirements, namely, (firstly) the ground the subject of the mining 
tenement contains a mineral deposit that, (secondly) is uneconomic but 
which, (thirdly), may reasonably be expected to become economic in the 
future.  It is said that the second limb consists of two requirements, 
namely, that the ground contains a mineral deposit and further, that at the 
relevant time economic or marketing problems are such as not to make the 
mining operations viable.  It is said that the most appropriate use for the 
coal deposit on the tenements is for power generation and that other uses 
suggested by the Objector would not be economic and are merely 
speculative.  It is said that at all material times in the past and in the 
foreseeable future the quality of the subject coal, its location and the cost 
of extraction mean that it is not competitive with existing 
power-generation based coalmining operations in the State and that it is 
not competitive with alternative means of power generation such as gas.  
It is said that whether each of the three subject tenements is assessed from 
a stand-alone point of view or the three tenements are assessed 
collectively or the tenements are assessed as part of the entire Hill River 
project which includes deposits on M's 70/381 to 383 together with other 
nearby tenements, they have been uneconomic for each of the five years 
for which exemption is sought.  In respect of future economic potential, it 
is said that it may reasonably be expected that each of the three subject 
tenements standing alone could become economic in the future or that the 
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Hill River project viewed as a whole may reasonably be expected to 
become economic in the future. 

4  Concerning the second limb of par 102(2)(e), it is said in respect of 
the second element that, whether viewed individually or together or as 
part of the whole Hill River project, the relevant economic and marketing 
problems are present during every year of the subject five-year period. 

5  Concerning subs 102(3), the particulars of the exemption say that it 
is open to the Warden or Minister to consider the economics of the three 
subject mining tenements collectively as a group or individually or as part 
of the whole Hill River project which embraces other tenements.  It is said 
that it is permissible and appropriate for the Minister to have regard to the 
development strategy of the Applicant and its information concerning the 
whole project, together with the financial strength of the Applicant.  In 
respect of the Applicant's development strategy, it is said that the strategy 
is to liaise with Western Power Corporation and identify opportunities 
that might arise for utilisation of the subject coal in an economic manner, 
to investigate the possibility of supplying coal to a pig iron plant 
potentially to be located at or near Geraldton and to investigate the 
possibility of supplying coal to a coal gasification plant potentially to be 
established in Western Australia.  As to the financial strength of the 
Applicant, it is said that in 1997 the Applicant raised $77,000,000 as a 
"cash box" for investing in mining and exploration and that by the end of 
that year the Applicant had $53,000,000 of working capital.  It is said that 
the Applicant is a wholly owned subsidiary of Yandl Investments Pty Ltd 
which has gross assets in excess of $120,000,000 offset by debt external 
to the group of approximately $2,000,000.  It is also said that by 
December 1999 the Applicant had acquired a 100 per cent interest in all of 
the tenements that constitute the Hill River project. 

THE OBJECTIONS 

6  In broad terms, the position of the Objector is that the Applicant has 
not fully and properly identified the scope and extent of the coal deposits 
on the tenements.  It is further asserted that no or inadequate consideration 
has been given to utilisation of coal from the deposits other than for 
electrical power generation and that there has been no or an inadequate 
recent reassessment of the nature of the deposits and their potential use.  It 
is said that a detailed life-of-mine plan should have been, but has not 
been, undertaken and that, therefore, the Applicant's view of the 
economics of the tenements during the material periods is inadequate and 
its assertions in that regard should not be accepted. 
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7  The Objector also alleges that there has not been a full and 
continuous disclosure of all material issues concerning the economics of 
the tenements as required by the JORC and VALMIN Codes.  The 
Objector says that the Applicant has not considered properly the viability 
of the coal deposits for exploitation of alternative technology, namely, 
Coal Energy Co-Production, utilising integrated coal and gasification 
combined cycle (IGCC) and a liquid Fischer-Tropsch (FT) synthesis 
reactor for high-efficiency production of electric power and production of 
sulphur-free diesel.  It is also said that coal gasification is a viable 
alternative to conventional coal-fired power plants and that inadequate 
consideration has been given to that alternative by the Applicant.  The 
Applicant, it is said by the Objector, for the reasons already referred to, is 
not within the provisions of subs 102(3).  It is said that the Applicant has 
done relatively little work on the tenements and the whole Hill River 
project for many years and has not adequately explained why the Hill 
River coal could not be used for the suggested alternative processes. 

8  In relation to the Applicant's assessment of the available coal 
resources on M's 70/380 to 382 inclusive, it is contended by the Objector 
that the work done by CRA Exploration leading to the 1988, 1989 and 
1990 reports, upon which the Applicant extensively relies, did not deal 
exclusively with M's 70/380 to 382 as they took in both the Hill River 
North tenements within which those three tenements are located, together 
with the Hill River South tenements which are now unavailable, having 
been included within the Mount Lesueur National Park.  It is said, in 
effect, that the CRAE reports and mine plans are now outdated and cannot 
be used as the basis for a current evaluation of the economics of the 
subject tenements for the purpose of the exemption applications.  It is said 
that the 40 million tonne coal resources being used by Dr Booth as a 
starting point for his assessment of the economics of the three subject 
tenements wrongly fails to take into account both indicated and measured 
resources and that indicated and measured resources together amount to 
between 85 and 91 million tonnes, depending upon how the calculations 
are made.  For that reason, also, it is submitted that it cannot be said that 
an appropriate current economic assessment has been undertaken in 
respect of the three tenements.  It is submitted that a mineable reserve 
calculated using Lerchs Grossman/Whittle 3D-4D analysis, the industry 
standard, must be, but has not been done, in respect of the three tenements 
and that therefore the opinions of both Mr Kristensen and Dr Booth are 
inadequate to establish the reasons for exemption within par 102(2)(e).  It 
is further asserted by the Objector that a proper assessment has not been 
made of exploration potential to define additional resources that have not 
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been included in the CRAE material and which in those reports total 115 
million tonnes of measured, indicated and inferred resource. The opinions 
of Dr Booth concerning the use of the Hill River coal for gasification, the 
competitive market superiority of coalmining operations at Collie over 
those at Hill River, some of the difficulties said to be present in extractive 
mining operations at Hill River, the potential of IGCC technology, the 
competitiveness of syngas from coal gasification with natural gas should 
not be accepted argues the objector.  It is also said that without further 
studies, including a feasibility study for one or more of the alternative 
uses other than a conventional power station, it cannot be said that the Hill 
River coal deposits are uneconomic for a conventional power station or 
for any of the alternative coal-use systems suggested by the Objector. 

THE EVIDENCE 

9  I was presented with reports of witnesses called by both sides.  Those 
reports included a large amount of annexed material.  Rebuttal reports 
prepared by the parties' witnesses were also lodged.  Oral evidence was 
given on behalf of both parties. 

The Evidence for the Applicant 

Mr Kristensen 

10  Mr Kristensen is highly relevantly qualified and experienced to give 
the evidence and to express the opinions that he did both in his reports and 
during his oral evidence.  In summary, he has an extensive period of 
employment as a coal geologist with major miners, including CRA 
Exploration, later Rio Tinto Exploration, for approximately 18 years up 
until 1999.  Since then he has worked as a private consultant to the 
coalmining industry in South Africa, China and Australia.  His first 
experience with the Hill River area, including what is now contained 
within the three subject tenements, began in 1972 in an exploration role 
with BHP.  From 1981 to 1985, while employed with CRA, he was 
engaged in activities in the Hill River area.  Those activities included 
tenement exploration and acquisition, data compilation, interpretation and 
assessment for the area and joint-venturing. 

11  For the next 10 years he was involved in drilling programs, data 
collection and generation, 3D computer modelling, calculation of 
quantities of coal and overburden and consideration of potential pit 
layouts for the Brazier deposit which includes the three subject tenements.  
He was involved in the preparation by CRA Exploration of the three 
substantial annual reports for 1988, 1989 and 1990 which assessed the 
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economic potential of the coal resources at Hill River for purposes of 
power generation.  It is common ground that at that time there was 
significantly more coal available on the Hill River tenements because 
tenements were then held over ground which was later lost when it to 
became part of the Mount Lesueur National Park, resulting in the loss of 
tenements and of coal deposits which had been taken into account in the 
reports. 

12  Mr Kristensen was directly engaged in pre-feasibility work to 
prepare expressions of interest by CRAE for the supply to the State 
Electricity Commission of WA ("SECWA") of power to the south-west of 
the State.  In the course of that pre-feasibility work, detailed analysis and 
assessment was done of the Premier coal deposit at Collie to enable, 
inter alia, an assessment to be made of the relative economics of the Hill 
River deposits as against the Premier deposit for purposes of assessing 
economic competitiveness.  It is common ground that CRAE was 
unsuccessful in its tender to SECWA for that project.  In any event, 
SECWA cancelled the project.  Mr Kristensen said that that was due to 
rising costs.  His evidence in that regard was not contradicted. 

13  Mr Kristensen is the main coal seam at Hill River is five to 10 metres 
thick.  He said there is a second seam which is two to three metres lower 
and which is only 0.5 to 0.7 metres thick and is inferior in quality to the 
main seam.  He said that in the CRAE reports and in his report 
descriptions of coal quality are "in situ only" assessments without taking 
into account assumptions related to "run-of-mine" quality.  Those 
assumptions relate to coal losses and dilution with overburden and floor 
materials and the inclusion and exclusion of partings, depending on 
thickness.  Run-of-mine quality may also vary with different mining 
methods and strategies.  He said that for that reason the coal quality 
estimate presented in his expert report is only for in-situ quality and is a 
function only of the raw analytical data and the methodology used to 
model the data. 

14  In his report that was tendered in evidence Mr Kristensen considered 
coal properties based upon extensive sampling and analysis of coal 
recovered during exploratory drilling.  He considered combustion 
properties, coal washability and viability of run-of-mine coal from the 
subject deposits. 

15  Mr Kristensen was extremely familiar with the CRAE 1988, 1989 
and 1990 annual reports.  He co-authored the first and personally edited it.  
He was the author of the other two reports.  Mr Kristensen said that by 
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1989 it had been established that a potentially economic coal resource 
existed on the Brazier deposits and a potential market for coal-generated 
power existed as SECWA had called for expressions of interest, as 
previously mentioned.  Mine feasibility studies were undertaken by 
consultants engaged by CRAE and a geological model for the Hill River 
deposit, including the subject tenements, was completed by 1990.  He said 
that the model established the location, size, shape and quality of the coal.  
The mine planning and mine feasibility work was based on work that he 
had overseen on the deposits and the analysis that he had conducted. 

16  Mr Kristensen has calculated that on M70/381 there are 2 
million tonnes of a measured coal resource and 39 million tonnes of an 
indicated resource.  In addition, he calculates that there are 24 
million tonnes of an inferred coal resource.  For M70/382 his calculations 
are 30 million tonnes measured and 4 million tonnes indicated.  For 
M70/383 his calculations are 10 million tonnes indicated and 6 
million tonnes inferred.  In summary, he has calculated that the measured 
mineral resource, which is only on two of the three tenements, is 32 
million tonnes.  The total indicated resource is 53 million tonnes over the 
three tenements and the total inferred resource is 30 million tonnes; in all 
a calculated total resource of 115 million tonnes. 

17  In his first statement (exhibit 2) Mr Kristensen made an error in 
describing the mineral resources on M70/383 as being 10 million tonnes 
measured and 6 million tonnes indicated.  He subsequently corrected that 
to 10 million tonnes indicated and 6 million tonnes inferred.  At par 77 of 
his first statement he said that over the three subject tenements the 
measured resource was 42 million tonnes.  That was based on the 
unamended calculations in respect of M70/383.  According to the 
corrected calculations, the total measured resource is only 32 
million tonnes and only relates to M's 70/381 and 382.  The references to 
"measured", "indicated" and "inferred" resources derive from "the 
industry accepted and applied Australasian Code for reporting of mineral 
resources and ore reserves" ("the JORC Code"). 

18  In the 1990 annual report which Mr Kristensen authored he 
concluded that the "mineable coal" that was available on the three subject 
tenements was 31.36 million tonnes.  He said that mineable coal is not the 
same as the total geological reserve.  In his first statement (exhibit 2) 
Mr Kristensen said that when making a decision whether to commence 
mining operations or not, it is the extent of the measured category of 
resource that is examined as that gives a high level of confidence in the 
actual size of the resource.  He said in his second statement that was 
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tendered in evidence (exhibit 3C) that the estimates of coal resources that 
had been made in respect of M's 70/381 to 382 and the methodology 
applied thereto conformed to the JORC Code and accorded with best 
mining practices. 

19  Mr Kristensen further said that the measured resources had been 
evaluated in considerable detail by himself while employed with CRAE 
and that detailed mine plans had been developed in respect of those 
measured resources.  In relation to the indicated resources on all three 
tenements, he said that the detailed examination and studies of the 
indicated resources demonstrated that, for the various reasons set out in 
his second statement, they were not and would not be economic.  Those 
reasons included depth, thickness, steepness, optimum pit design, 
overburden considerations, potential for spontaneous combustion in 
worked-out areas and, in broad terms, difficult geotechnical factors. 

20  In cross-examination Mr Kristensen said that before and during 1989 
and 1990 pre-feasibility work, including drilling and other evaluations, 
had been carried out by CRAE in respect of the three subject tenements.  
He agreed that no work on the ground had been done by CRAE since 
1990 following its unsuccessful tendering for supply of power to 
SECWA.  He agreed that no pre-feasibility study had been undertaken 
since 1990 and that since that time no mine plans had been prepared.  He 
said that although 85 million tonnes of measured and indicated coal 
resource had been identified on the three tenements, the indicated resource 
was beyond the limit of economic open-cut mining.  He said that all of the 
inferred resource was also uneconomic to mine. 

21  Mr Kristensen said in his evidence that although uses for coal that is 
mined may change, a mine plan, which is about how coal may be most 
efficiently extracted in order to work out the cost of extractive mining, 
does not change according to the proposed use for the mined product.  He 
said that, in any event, the deposit at Hill River on the three tenements 
was essentially a very simple deposit and that, in effect, mining would 
only be concerned with a single seam.  He also said that extraction 
techniques are essentially unchanged since 1990, although there may be 
some improved efficiency due to improvements in mining equipment. 

Dr Booth 

22  Dr Booth is an independent energy consultant.  He too produced a 
report that was tendered in evidence and became his evidence-in-chief.  In 
addition, he produced a report in rebuttal to the report of Mr Harrison that 
was tendered by the Objector.  Dr Booth is extremely well qualified to 
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give the evidence and to express the opinions that he did.  I find he has the 
qualifications and experience set out in annexure B to his report on the 
economic prospects for the Hill River coal deposit (7 November 2003 – 
exhibit 5).  He is an expert in the field of electrical power generation, 
including assessment of economic feasibility of the use of coal for 
electrical power generation.  Of particular relevance to the present matter, 
between 1981 and 1992 he was a vice president employed by CRAE and 
was responsible in that capacity for assessment and management of 
power-related issues for his employer which included management of the 
pre-feasibility study for a possible 1000 MW power station based on the 
Hill River coal deposit.  He has qualifications and experience in 
engineering connected with electrical power systems, design and 
operation.  Since leaving CRAE Dr Booth, in his capacity as an 
independent consultant, has been involved in a considerable number of 
assessments and pre-feasibility studies of coal deposits and a 
determination of the economics of such deposits.  In Australia his work 
has involved cost estimations based on raw data input from mining 
studies. 

23  Dr Booth explained that a pre-feasibility study involves things like 
drilling, assessment of the economics of the deposit, preliminary analysis 
of extraction methods and costs.  The next stage is a feasibility study 
where what is being looked for is an economically feasible reserve. 

24  In his report of 7 November 2003 Dr Booth has provided a 
comprehensive overview of the history of the Hill River coal deposits, of 
current power supply and demand in Western Australia and he has 
expressed conclusions as to the economic viability of the Hill River 
deposits during the period the subject of the exemption applications.  
Dr Booth concluded that during the whole of the period of the expenditure 
years from 2000 to 2004 inclusive and during each one of those years the 
entire Hill River project was uneconomic and that each of M's 70/381 to 
383 inclusive, either standing alone or collectively, were uneconomic.  He 
also expressed the view that during the same separate years and the same 
overall period it may reasonably have been expected that the Hill River 
project as a whole and each of the three subject tenements, both separately 
and collectively "… could become economic in the future if one or more 
or several conditions changed, including but not limited to the factors set 
out in paragraph 6".  Those conditions set out in par 6 of his report 
included the delivered cost of gas increasing substantially in the 
south-west of the State, Collie coal increasing in cost, reduction in spare 
transmission capacity from Collie to Perth, depletion of economically 
competitive Collie coal reserves, future load growth increases north of 
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Perth to the point where production from Hill River becomes feasible, 
State government policy requiring diversification of fuels and locations of 
fuel sources used for power generation, demand for coal if a pig iron plant 
is located at or near Geraldton and future establishment in Western 
Australia of a coal gassification plant.  Dr Booth considered that it is 
possible that one or more of those conditions could change in the medium 
to long term - 10 to 20 years - thus making the Hill River project 
economic.  He concluded in his report that the Hill River project as a 
whole and the three subject tenements, individually and collectively, 
would remain uneconomical until at least the end of 2004. 

25  Dr Booth also expressed the opinion that considering the project as a 
whole and considering each of the three subject tenements individually 
and collectively, during each of the expenditure years ending 2000 to 
2004 inclusive, there were economic and marketing problems such as to 
make the mining operations not viable. 

26  In his report Dr Booth said that the most probable future use of Hill 
River coal is for power generation and that other possible uses are 
speculative and dependent on major iron ore developments taking place in 
the general area and electing to use Hill River coal.  He said such 
developments are very speculative.  He said that as a site for power 
generation Hill River coal had to compete with coal-fired power 
generation based on the Collie coalfield and with natural gas and that 
current economics in Western Australia clearly favour high-efficiency 
gas-fired generation over coal-fired generation.  He observed that Hill 
River coal faces severe competition from Western Power's further 
generation developments at Cockburn, Alcoa/Alinta developments at 
various alumina refineries, new greenfield combined cycle gas plants and 
any new coal-fired developments at Collie.  He noted the limited size of 
the Western Australian market for power and the need for large-scale 
projects in order to control generation costs where coal is used as a fuel.  
All of those things, he said, made it unlikely that Hill River coal could be 
used for power generation during the period in question. 

27  Dr Booth observed that the Hill River deposit has several 
disadvantages as a source of fuel for power generation compared to Collie 
coal.  He listed the most important of those disadvantages:  lower specific 
energy, higher ash content, higher sulphur content, mining from at least 
two pits, selective washing (if not selective mining) to control sulphur 
levels and existing transmission links between Perth and Hill River being 
weak, necessitating an expensive transmission network augmentation. 
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28  Dr Booth referred to the unsuccessful bid made by CRAE in 1990 to 
construct a power station and supply power to SECWA.  He said that at 
that time Hill River was assessed as having less attractive economics than 
a comparable development at Collie and he observed that now it could be 
expected that the economics would be even more favourable for Collie 
coal.  He said that due to the dominance of Western Power Corporation 
(supplying over 98 per cent of the demand in the south-west 
interconnected system) and with most major customers under long-term 
contracts and the practice of entering into contracts with established 
operators to secure the output of co-generation plants installed closer to 
Perth there was no real opportunity for alternative suppliers to enter the 
market.  

29  Dr Booth's report included a summary of the history of the Hill River 
coal deposit and of the coalmining operations at Collie, including the 
history of electricity supply in Western Australia from Collie 
coal-generated power plants.  He also reviewed the history of power 
supply in Western Australia both in terms of infrastructure and 
government policies.  He has also assessed the impact of the discovery of 
and development of gas from the north-west shelf project and its impact 
on past and present and future proposals for power generation in Western 
Australia.  It is on the basis of his familiarity with, and understanding of, 
the exploration and studies conducted by CRAE on Hill River deposits in 
the context of the history of power generation in the State and government 
policies in respect thereof and projected power supply and demand in 
Western Australia as far ahead as the year 2012 that Dr Booth reached the 
conclusions that I have previously referred to. 

30  In his report in rebuttal of the report tendered by the Objector, being 
the report of Mr John Harrison, Dr Booth disputed a number of assertions 
in Mr Harrison's report.  He said that the claim that coalmining costs at 
Hill River would be similar to those at Collie could not be supported by 
the nature of the coal deposit, the method of mining that would be 
necessary, the need for coal washing and the quality of coal at Hill River.  
He said that Hill River coal would cost more than Collie coal. 

31  Concerning IGCC power generation which has been put forward as a 
possible alternative use of Hill River coal, Dr Booth said that none of the 
existing IGCC demonstration plants that had been referred to by the 
witnesses called by the Objector could be seriously considered as proven 
for use in a commercial plant.  He said that there are only two operational 
demonstration plants in North America at present and only one in Europe 
and that much more work is required on the technology and that they 
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remain speculative and it will take many years to demonstrate a viable 
commercial capacity.  In respect of Mr Harrison's assertion that IGCC fuel 
efficiency is approximately 52 per cent compared to 32 to 38 per cent for 
conventional pulverised fuel plants, Dr Booth said that in fact existing 
EGCC demonstration plants have only achieved efficiencies of 39 to 
40 per cent and that some conventional pulverised fuel plants already 
achieve operating efficiencies in excess of 40 per cent, including some 
already operating in Australia.  In any event, he said Collie coal would 
have advantages over Hill River coal because of its good combustion and 
other characteristics. 

32  In Mr Harrison's report there is reference to the linkage between 
coal-to-liquid plants and associated power generation facilities in North 
Dakota and South Africa.  Dr Booth says that that is incorrect and that 
neither of the plants referred to produce power from gasified coal.  
Dr Booth also says that coal gasification and its subsequent use for both 
power generation and for liquids production has proven to be very 
problematic in the limited number of pilot and demonstration plants that 
have been constructed around the world.  He further says that the most 
advanced demonstration plant - at Buggenum in the Netherlands - has 
proven to be uneconomic and is likely to cease operation after only 
six years. 

33  Dr Booth said that all IGCC plants result in power costs significantly 
above those from conventional but super-critical coal-fired plants.  He 
said that, applying estimated costs for coal generation technologies in the 
UK as were used in a 2004 study conducted by PB Power for the Royal 
Academy of Engineering in the UK, even if the cost of coal is set to zero, 
an IGCC plant would not be competitive in Australia.  That, he said, 
makes the precision of a coal cost estimate irrelevant in any consideration 
of IGCC prospects in this country.  He also said that no coal-fired option 
could compete with a plant based on natural gas using combined-cycle 
technology. 

34  In relation to the use of the Fischer-Tropsch process for the 
production of liquid fuels, Dr Booth says that while the process is quite 
feasible and has been used for many years, the economics of the process 
are poor and it is, in fact, inherently uneconomic.  He describes it as being 
"quite fanciful" to suggest that such a plant could be established based on 
the limited and high cost of Hill River coal when abundant, suitable and 
much lower cost coal is available elsewhere. 
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35  Dr Booth also filed a report in rebuttal of a report by Ian Miller 
produced by the Objector.  In that rebuttal report he said that full 
compliance with the VALMIN Code is not necessary at present and would 
be premature as the CRAE report complied with the JORC Code in 
relation to all relevant resources.   

36  Dr Booth said that it was reasonable to rely on the extensive 
life-of-mine plans and the studies conducted by CRAE to assess the 
general economics of mining coal from the mineable portions of the coal 
reserves.  He said that the exploration and evaluation work conducted by 
CRAE was very extensive and professional and that the location and 
nature of the coal deposits in the Brazier block had been very well 
defined.  He said that fundamental mining technology had not 
significantly changed since the studies were done and that there was no 
need for a further life-of-mine plan.  Concerning the suggestion that Hill 
River coal was of export quality, Dr Booth said that its quality was so far 
below normal export requirements that export is not a realistic option and 
that further analysis for that objective is unnecessary.  He said, however, 
that if a new tender for a power-generation plant was called for, then the 
existing studies and mine plan would be reviewed.  He said that what the 
CRAE studies had done was to identify that part of the deposit that it was 
sensible to mine and that, since 1990, the test for economic viability had 
become even more stringent because of the significant and sustained 
reductions in the cost of extraction of Collie coal.  The effect of that, he 
said, may be that the estimated tonnages of mineable coal at Hill River 
may no longer be a quantity that was sensible to mine and that that figure 
may have to be reduced to take into account the increased competitiveness 
of Collie coal since 1990.  

37  Concerning the sulphur content of Hill River coal, Dr Booth said that 
it is over one per cent, whereas most Australian coal is around 
0.3 per cent.  The effect of that is that there are increased environmental 
issues.  He said that a one per cent sulphur content is a distinguishing 
negative factor. 

38  In cross-examination, Dr Booth said that the CRAE reports had 
bypassed the reporting of ore reserves which is generally the next step 
taken after mineral resources have been identified in terms of the JORC 
Code.  He said that what CRAE had done is to go a step further and 
identify what was an economically mineable reserve.  In the JORC Code 
at pars 29 to 40 there is provision made for the reporting of ore reserves. 
An "Ore Reserve" is said to be the economically mineable part of a 
measured or indicated mineral resource.  There are two categories of ore 
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reserves, namely, "Probable" and "Proved".  Each of those categories is 
described (pars 30 and 31) as being "the economically mineable part of an 
Indicated/Measured Mineral Resource".  It is also said that appropriate 
assessments will have been undertaken that demonstrated at the time of 
reporting that extraction could reasonably be justified.  I understood 
Dr Booth, in that context, to be saying that the purpose and outcome of 
the CRAE studies was that it was being said that a specified tonnage could 
be mined economically rather than that extraction could reasonably be 
justified. 

39  It was also said by Dr Booth during cross-examination that there was 
no need to do any further studies to demonstrate whether or not proposed 
alternative uses for the coal were possible taking into account the 
economics of such uses.  He said that he could not think of a single factor 
since 1990 that would make Hill River more economic now than it was 
then but that he could think of several things that would make it less 
economic now than it was at that earlier time. 

Mr Trench 

40  Mr Trench was called by the applicant. He is a qualified and 
experienced geologist and geophysicist.  He has formal qualifications and 
experience in mining economics.  He has worked extensively in Western 
Australia in those fields.  He has published 40 to 50 papers in geophysics.  
In 1997 he obtained employment with a mining management company, 
AWI Administration, as an exploration manager.  In that capacity he acted 
as exploration manager for the Applicant in connection with some of its 
projects.  In December 1999 he became general manager, exploration for 
a number of mining companies, including the Applicant.  In that capacity 
he managed teams of geoscientists and managed a portfolio of resource 
assets.  In that capacity he also gained familiarity with the Hill River coal 
project because at that time AGR was contemplating increasing its share 
in the project from 40 per cent to 100 per cent.  He reviewed a great deal 
of data concerning the deposits, including the CRAE reports.  He 
described those reports as being extensively comprehensive.  He 
expressed the opinion that it did not appear that anything had been missed 
by CRAE.  He said that the quality of Hill River coal was unsuitable for 
export.  He said that he did not consider that the use of Hill River coal for 
power generation was a potential option and that he was unable to find 
any market at all for the coal.  Because of that, he had recommended to 
AGR that it apply for a retention licence and some steps were made 
towards that being done.  His role with AGR ended in September 2001 
when he took up other employment. 
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41  During cross-examination he said that his special area of expertise is 
in exploration but that during five years with Western Mining Corporation 
he had gained experience in and around mines.  He said that he had never 
been engaged as a mining engineer with responsibility for open-pit 
development.  He said, however, that he had had involvement in 
assessment of operational improvements of coal assets. 

42  He conceded that he had not re-analysed the data that had been used 
in the CRAE reports using later analysis techniques but said that it was his 
opinion that whatever methods were now used, the outcomes would 
remain unchanged.  He said that if he were asked to determine whether 
the three subject tenements were economically viable today, he would 
have to conduct some investigations.  He said that in 1999 it was his view 
that a "re-crunching of the 1989 numbers" would not have achieved 
anything.  He described the CRAE reports as being the most 
comprehensive reports that he had ever seen during all of his years in the 
mining industry. 

Mr Ryan 

43  The Applicant called Mr Ryan who is a very experienced exploration 
geologist.  Between 1977 and 2001 he worked for a variety of mining 
companies in Australia, including CRAE.  Between 1989 and 1994 he was 
involved in some coal exploration in the Hunter Valley in New South 
Wales with CRA Coal.  In 1996 he was appointed as general manager, 
exploration with AWI.  His duties involved the preparation of budgets and 
plans for exploration for the companies that AWI serviced.  The Applicant 
was one of those companies.  In that capacity he also led due diligence 
teams looking at things such as the acquisition of joint ventures.  He was 
part of a team that assessed the economics of various mining projects and 
which conducted feasibility studies connected with such projects.  In 2001 
he joined RSG Global, a mining consultancy firm.  AGR was a client of 
RSG Global.  In September 2001, after AGR was placed under 
administration, Mr Ryan was engaged to provide advice to the 
administrator concerning AGR's exploration portfolio.  In January 2003 
the administration of AGR came to an end and Mr Ryan continued to 
provide advice to AGR.  In his capacity as an adviser to AGR he assessed 
the prospectivity of the Applicant's tenements and considered planning 
and budgeting for the Applicant's tenements.  He is familiar with the 
tenements the subject of this proceeding.  In the 1980's when he worked 
for CRAE he was based in Belmont in Western Australia and was aware 
of the Hill River project.  During the time that Mr Kristensen was working 
on the project Mr Ryan's office was next to that of Mr Kristensen. 
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44  Mr Ryan was involved in the acquisition by the Applicant of the 
60 per cent share in the Hill River tenements formerly held by CRAE. 

45  While advising the administrator, Mr Ryan's responsibilities included 
giving advice to the administrator about exploration, budgeting, planning 
and management of the tenements.  He said he was looking constantly for 
opportunities to commercially exploit the tenements.  In that same 
capacity he, as general manager of exploration for the three subject 
tenements, gathered all of the Applicant's records in respect of the 
tenements, including the CRAE annual reports that have been previously 
referred to.  He read in detail volume 1 of each of those three reports.  He 
skim-read most of the appendices to those reports.  By way of explanation 
he said, in effect, that there was no need to read all of the fine detail, for 
example, drill hole results, that were appended to those reports.  He did, 
however, read some of the appendices completely.  Mr Ryan said that, 
having read the three annual reports and having read other material in the 
public domain concerning requirements in Western Australia for 
coal-fired power generation and taking into account other literature 
concerning alternative uses for the coal, he formed the view that the three 
subject tenements were not economic.  In the course of arriving at that 
opinion he had also spoken to Mr Kristensen and to Dr Booth on a 
number of occasions.  He said, in essence, that their individual opinions 
concurred with his, namely, the Hill River deposits were not economic.  
He said that he made inquiries about the possibility of the establishment 
of pig iron plants that may have been able to utilise Hill River coal.  He 
made inquiries of the CSIRO through a Mr Thompson seeking advice as 
to possible alternative uses for the coal.  He had discussions with other 
people with experience in the field about coal-to-gas technology and 
coal-to-oil conversion.  He said that none of those inquiries and 
discussions indicated any present market for Hill River coal.  That was the 
advice that he conveyed to the administrator of the Applicant.  His 
opinion was, however, that the Applicant should continue to hold on to 
the three subject tenements, looking to 2004 and later years for possible 
commercial exploitation of the coal. 

46  Mr Ryan acknowledged that Mr Trench had recommended to the 
Applicant that it convert the three tenements to retention licences.  He said 
that the Applicant decided not to do that on the basis that if the tenements 
were retained as mining leases and an opportunity did arise to exploit the 
coal commercially, then it would be possible to move more quickly in that 
direction than if the tenements were held as retention licences. 
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47  The witness said that his views concerning the economics of the 
three subject tenements had not changed since 2001.  He said that since 
then he had been constantly considering whether or not there was any 
market for the coal. 

48  During cross-examination Mr Trench said that he had sought the 
advice of various experts because he was not a coal expert.  Mr Ryan was 
not called by the Applicant as a coal expert. 

The Evidence for the Objector 

Mr Harrison 

49  Two reports by Mr Harrison were produced by the Objector.  The 
Objector sought to have both reports received into evidence as being 
expert reports and to have those reports received by me as constituting 
part of the evidence-in-chief of the witness pursuant to orders that had 
been previously made in that regard.  The Applicant objected to my 
receiving the reports for reasons which included a denial that Mr Harrison 
was an expert in respect of the subject matter of both of his reports.  After 
hearing submissions from the parties, I declined to accede to the 
Applicant's request that both reports be excluded from evidence.  I 
allowed the reports to be presented on the basis that, after hearing the 
evidence of Mr Harrison and his cross-examination, I would then make a 
ruling about whether or not they should be accepted into evidence. 

50  After having heard the evidence not only of Mr Harrison but of 
Dr Booth and Mr Kristensen, all of which has given me some better 
understanding of the relevant field of expertise, I have concluded that I 
should allow both of Mr Harrison's reports to form part of the evidence 
before me and to thus form part of the material that will be forwarded to 
the Minister.  I agree with the submission made by the Applicant, namely, 
that Mr Harrison's experience with assessment of the economics of coal 
extraction and his experience in assessing coal markets and the 
marketability of coal is limited.  I am satisfied that in those areas both 
Mr Kristensen and Dr Booth have far greater experience and expertise in 
the respective field of assessment of the existence of and quantity and 
quality of coal deposits, the assessment and planning and their practical 
application in of the extractive mining of coal and in the generation of 
power using coal and in the alternative uses and markets for extracted coal 
than does Mr Harrison.  Nevertheless, I consider that, given that he has 
some relevant expertise in relation to the economics of coal and 
assessment of potential markets, it is appropriate for me to receive his 
evidence in that regard and, of more significance in the final resolution of 
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the application that is now before me, that the Minister have access to the 
views that he has expressed. 

51  Mr Harrison has experience in civil engineering connected with the 
operation of extractive coalmining.  That experience has included 
supervision of operations and general project management.  He has had 
some experience in mine design connected with coal-powered electricity 
generation plants.  He has experience in and had undertaken studies in 
coal extraction methods, including a study of bucket-wheel extraction 
methods at the Collie Premier coal deposit in 1983.  He has worked on 
coal deposits in Tasmania, Queensland, New South Wales and South 
Australia. 

52  In 1987 he became self-employed as a mining consultant.  In that 
capacity he was engaged in mine design activities which ultimately 
resulted in the life of the mine being extended for a considerable period of 
time with a consequential increase in the total amount of coal expected to 
be recovered from that operation.  He has undertaken mine design work in 
South Australia in coal. 

53  In 2001 he worked in a consultant capacity with an organisation, 
GTL, which was involved in a consideration of the use of coal and the 
benefication of coal to convert it to gas for use in power generation and 
for production of ultra-clean diesel fuel.  Mr Harrison has also been 
engaged to value coalmining operations for potential purchasers. 

54  In his report of April 2004 (exhibit 16) Mr Harrison has said that 
over the past 10 years there have been significant advances in clean-coal 
technology, especially with the Coal Energy Co-Production concept that, 
he said, optimises the use of coal for high-efficiency production of 
electricity and high quality low-sulphur diesel.  He said that a portion of 
the cleaned producer gas from IGCC unit is delivered to a liquid 
Fischer-Tropsch (FT) synthesis reactor and that the unreacted synthesis 
gas from the FT reactor is combusted in the downstream combined cycle 
power generation unit.  He said that IGCC is environmentally superior to 
older, coal based power-generation technologies, that it has the capability 
of being installed in modules of varying outputs sized to match power 
demands much more precisely than coal-fired boiler power plants, that it 
is capable of using a wide coal quality range and that it is more 
economical to consumers because of lower capital costs and higher 
generating efficiencies.  He has provided in his report some detail of the 
Coal Energy Co-Production process.  He has discussed the process of coal 
gasification, its costs and its advantages and the use to which the gas that 
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is produced may be put.  He has also discussed IGCC and the 
Fischer-Tropsch process. 

55  Mr Harrison has included in his report a comparison of Collie and 
Hill River coal quality and concluded, inter alia, that mining costs for Hill 
River coals and Collie coals would be similar but says that because there 
is an operating mine in existence at Collie, there are infrastructure costs 
savings at Collie. 

56  Mr Harrison has read the CRAE annual reports that have been 
previously referred to.  He said that it would not now be possible, on the 
basis of what is in those reports, to say that the coal could not be used for 
the alternative processes that he had referred to and that in order to do so a 
current fully costed mine plan was required.  Without that, he said, the 
economics of the deposit could not be ascertained properly.  He said that a 
fresh assessment of the quality of the Hill River deposits was necessary in 
order to be able to make an accurate determination of the fuel efficiency, 
including the sulphur content and problems associated therewith of the 
Hill River deposits. 

57  During cross-examination Mr Harrison agreed that he had limited 
experience concerning assessment of the economics of coal deposits.  He 
also agreed that most of his experience had been with coal, the quality of 
which, in general terms, is ranked lower than Hill River coal.  His 
experience was particularly with brown coal.  The Hill River coal is not 
brown coal.  He agreed that there were differences between the mining of 
black and the mining of brown coal. 

58  Mr Harrison said in cross-examination that he had never designed an 
IGCC plant, that there were no operating Fischer-Tropsch plants in 
Australia and, importantly, he said that he was unable to say that any 
IGCC plants had ever operated economically anywhere in the world. 

59  Mr Harrison acknowledged that there was approximately 350 
million tonnes of coal that could be mined at Collie.  He expressed the 
opinion that if a feasibility study was now done in respect of the Hill 
River deposits, then it would be possible to identify whether or not any 
market had existed during the periods for which the exemption is sought 
or thereafter. 

Mr Miller 

60  Mr Miller was called by the Objector on the basis that he was an 
expert witness.  The Objector tendered a report of Mr Miller dated 8 June 
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2004 (exhibit 7).  Counsel for the Applicant opposed the tendering of 
Mr Miller's report on the basis that, although called as an expert witness, 
he was not qualified to give expert evidence about the matters contained 
in the report.  As with the reports of Mr Harrison, I declined to make an 
immediate decision as to the admissibility of the report and as to whether 
or not Mr Miller had the relevant expertise.  At the time of ruling upon 
counsel's submissions as to the admissibility of Mr Miller's report I did 
indicate, however, that it then appeared to me that in some parts of his 
report he had extended into an area of expertise in respect of which it was 
arguable that he was not an expert.  The Applicant maintains its stand as 
to the lack of relevant expertise by Mr Miller and submits that, therefore, 
the report should not be received as a report of an expert in the fields to 
which the report is directed. 

61  The basis of the Applicant's contention as to the lack of expertise on 
the part of Mr Miller derives from the nature of his past experience as it 
emerged in the course of his giving evidence.  It is submitted that he has 
no relevant experience in connection with the estimation and assessment 
of coal resources, his experience being limited to copper, gold, iron ore 
and diamond resources.  It is also submitted by the Applicant that 
experience and knowledge and expertise in the mining of resources other 
than coal are not capable of being simply transferred into and applied to 
the field of coalmining.  It is also submitted that insofar as Mr Miller's 
report contains commentary about the provisions of the Mining Act and of 
the JORC and VALMIN Codes and of the practical application of those 
codes, those things are not matters in respect of which expert evidence is 
generally admitted and that, in any event, even if expert evidence can be 
given about those matters, Mr Miller does not have the relevant expertise.  
It is said that the evidence of Mr Miller, including his report, should be 
excluded entirely or, if all or any of it is admitted into evidence, it should 
be given very little weight. 

62  I agree with the Applicant's submissions in relation to those parts of 
Mr Miller's report that relate to the JORC and VALMIN Codes.  His 
commentary amounts to an interpretation of the codes, albeit in the 
context of information derived from the CRAE annual reports concerning 
coal resource classification and tonnage estimates.  His commentary as to 
the way in which par 102(2)(e) of the Act is interpreted and applied by the 
Department, insofar as that emerges from the departmental guidelines, is 
again something in respect of which it is not appropriate for him to 
purport to make comment upon as an expert.  A considerable part of 
Mr Miller's report is taken up in presentation of some of the detail that 
emerged from the evidence of Mr Kristensen and Dr Booth which 
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included copies of, and reference to, the CRAE annual reports and all of 
the annexures to those reports.  Much of what he said is merely repeating 
in part the evidence of those witnesses and then making comments which 
are really submissions as to how that evidence should be dealt with.  What 
he has said about the taking into account of both measured and indicated 
resources as they were identified in the CRAE reports and by 
Mr Kristensen does little more than re-state the evidence and his 
comments there are not in the nature of expert evidence. 

63  In the conclusions expressed by Mr Miller at page 10 of his report he 
again recites some of the historical background to the exemption 
applications, including the use by the Applicant's witnesses of a measured 
resource of 40 million tonnes in those witnesses arriving at their 
respective conclusions.  He says, in essence, that the departmental 
guidelines in relation to the determination of an application for exemption 
pursuant to par 102(2)(e) of the Act should have been, but were not, used 
by the Applicant's experts in concluding that the factual circumstances 
required for the application of the paragraph were present.  Mr Miller then 
comments that there has not been an assessment of the economic viability 
of the Hill River project based upon an analysis, in economic terms, of the 
remaining tenements in isolation from the whole project as it was 
constituted prior to the removal of the tenements that are now within the 
Mount Lesueur National Park.  He says that based upon the CRAE mine 
plan for a 600-megawatt power plant and the report of Mr Kristensen that 
was tendered in evidence in which measured and indicated resources 
together amount to between 85 and 95 million tonnes, using the Lerchs 
Grossman/Whittle 3D-4D analysis procedure it is "possible" that the Hill 
River mineable reserve may or may not be economic at present.  He said 
that such an analysis should be undertaken as a basis of any claimed 
exemption. 

64  Mr Miller also concludes that the inferred resource identified in the 
evidence before me on the subject tenements should now be reviewed to 
possibly upgrade it to an indicated resource category based upon 
additional drilling.  He has also said that an assessment should be made of 
the exploration potential of the tenements to define additional resource 
above the current total of 115 million tonnes. 

65  Mr Miller has been a geologist since 1975.  He has formal 
qualifications in hydrology and applied geology, mineral exploration, ore 
bodies and their locations in respect of zinc, lead and copper.  He is 
currently working as a geologist in a consultancy and contracting 
capacity.  He has been a contractor/consultant since 2000.  He has mining 
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experience as a mining geologist in open-pit and underground mining in 
goldmining operations in Africa and Australia.  He has experience in 
tonnage and grade estimations in gold and copper.  He has supervised 
geologists.  He has had some experience in mine planning 
implementation.  He has had experience in operational management 
within project groups.  Essentially, his principal area of experience is as a 
mine geologist. 

66  In his evidence-in-chief he was taken through his report (exhibit 7).  
He largely repeated what was said in his report to which I have already 
made reference concerning the resource tonnages identified from the 
CRAE studies and the use to which they had been put by Dr Booth and 
Mr Kristensen in their reports and evidence. 

67  During cross-examination he said that he was not a mining engineer, 
that he had never worked in coalmining or done any research related to 
coalmining.  He also said that he had no business qualifications.  
Mr Miller accepted that the VALMIN Code is a code that is intended to 
be applied in the preparation of reports for purposes of the Corporations 
Law.  He agreed that CRAE had developed a number of life-of-mine 
reports in the course of the exploration and studies that were done leading 
up to the three annual reports previously referred to.  He agreed that a 
mine plan does not change according to the proposed use for coal that is 
extracted from the mine. 

68  In relation to the Lerchs Grossman/Whittle 3D-4D analysis process, 
Mr Miller said that he did not know whether that only applied to complex 
deposits and, significantly, he could not say that it was an appropriate 
means by which coal deposits may be analysed.  The reason, he said, for 
not being able to say was that he had had no experience in evaluating and 
modelling coal deposits. 

69  He said that he disagreed with the opinion expressed by 
Mr Kristensen in his evidence that the 53 million tonnes of indicated 
resource was either too deep or too thin or too steep or a combination of 
those things to render it economic.  He expressed the opinion that if an 
indicated resource is in the mining pit, then it must be economic and, he 
said, he knew that the indicated resource on 70/381 is in the pit.  His 
opinion in that regard was based upon the information contained within 
exhibit 3A.  He conceded that he had never designed a coalmining pit and 
that he had had no experience in advising upon the most efficient means 
of extracting coal. 
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70  At the conclusion of his cross-examination Mr Miller agreed that 
there was no point in conducting a feasibility study in respect of any 
mineral, including coal, if it was known that there would be no market for 
the mined product.  In re-examination, however, he said that he knew of 
no mineral commodity for which there was no market.  He also said that 
he had very limited experience in coal and had only recently worked with 
coal. 

CONCLUSIONS 

71  I have had the benefit of detailed written and oral submissions from 
counsel for the Applicant and counsel for the Objector.  The submissions 
are detailed and have been helpful.  The amount of documentary evidence 
that was placed before me at the hearing of the applications is substantial.  
I do not propose to refer in detail to that material. 

The Expert Witnesses 

Mr Kristensen and Dr Booth 

72  I am satisfied that Mr Kristensen is an expert in the areas in which he 
gave evidence.  He is extremely well qualified both in terms of his 
expertise and in terms of his connection with the Hill River Coal deposits 
while working for CRAE to express the opinions and to give the evidence 
that he did.  I also find that Dr Booth is an expert in the field of 
assessment of the economics of coal resources and production of energy 
from those resources.  I find that the CRAE annual reports upon which 
both Mr Kristensen and Dr Booth place considerable weight, including the 
accuracy and the extent of those reports, are of exceptionally high quality. 

Mr Miller 

73  The Objector's witness, Mr Miller, has had no relevant experience 
and has no formal qualifications in relation to coal resource identification, 
evaluation and mining and marketing.  He conceded in giving his 
evidence that he has very limited experience of any sort with coal and that 
that has only been relatively recently gained.  I accept the submissions of 
the Applicant to the effect that the experience and knowledge and general 
expertise that Mr Miller has gained over many years in relation to general 
mining, mineral geology, exploration and management is not experience 
which can be "transferred" in terms of one possessing such experience and 
knowledge being categorised as an "expert" in coal.  Whatever his general 
experience is, and it is extensive, in mining, it is certainly not enough to 
constitute any sort of challenge to the validity and weight to be given to 
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the expert opinions of Mr Kristensen and of Dr Booth.  Insofar as his 
report and his oral evidence may be sought to be relied upon by the 
Objector as non-expert evidence, I am of the opinions that, in a broad 
sense, it amounts to mere commentary and submissions about the JORC 
Code, the VALMIN Code, the provisions of the Mining Act related to 
exemptions and some very generalised comments about the CRAE annual 
reports.  Those are all matters about which it is simply not appropriate that 
a non-expert witness express opinions or make comment.  In all of the 
circumstances, I perceive that very little purpose would be served by 
admitting the report into evidence.  In the circumstances, I consider that 
what I should do is simply mark it for identification.  I do not propose to 
forward it to the Minister with my report and recommendation.  Whether 
the Minister wants to have access to it and take it into account is entirely a 
matter for the Minister.  The report will remain on the departmental file as 
“MFI Millar Report”. 

Mr Harrison 

74  Mr Harrison has experience and qualifications in respect of 
coalmining which would qualify him as an expert in relation to general 
mining, management and mine engineering, however, two factors must be 
taken into account in determining what weight, if any, should be given to 
the opinions that he expressed about the future economic viability of the 
Hill River coal deposit and alternative uses and markets available in 
respect of that coal.  All of his experience has been in connection with the 
mining of brown coal.  All of the coal on the three subject tenements is 
black coal.  He has not had any direct experience with any of the 
alternative technologies about which he made comment in his reports and 
evidence.  His opinion that those alternatives could provide alternative 
uses and markets for the Hill River coal is not consistent with the 
evidence of the applicant’s witnesses concerning such operations.  He has 
had no experience of working with any of those technologies. 

The Evidence Generally 

75  I find that the CRAE annual reports that were tendered in evidence 
are of the highest quality.  They are extremely detailed.  Something in the 
order of $34 million was spent in exploration and in associated studies 
and in the compilation of those reports.  The reports included mine plans 
and deposit analysis as to quality, quantity, structure, location and depth 
of the coal.  On the basis of the reports I find that there is a significant 
deposit of coal on each of the three tenements the subject of these 
proceedings.  I am satisfied that the tonnages and resource classifications 
of the coal on the three tenements is as identified in the evidence of 
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Mr Kristensen and shown in the table that he included in his report.  The 
table shows a categorisation of the coal resource on the three tenements.  
The classification is in accordance with the JORC Code, namely, into 
measured, indicated and inferred resources.  The total measured resource 
is shown as 32 million tonnes, the total indicated resource as 53 
million tonnes and the total inferred resource as 30million tonnes.  The 
aggregation of measured, indicated and inferred resources is 115 
million tonnes. 

76  I am satisfied that there is no need for any further drilling or other 
exploration activity to be undertaken in order to further identify the extent 
or the nature of the deposits on the three tenements.  That is the opinion of 
Mr Kristensen and I accept it.  I am satisfied that the requirements of the 
JORC Code have been complied with in regard to the reporting of the coal 
resource on each of the three tenements. 

77  It is apparent from the evidence of both Mr Kristensen and Dr Booth 
that, in expressing their opinions, they have gone beyond looking just at 
an aggregation of the measured and indicated resources on the three 
tenements and have considered what quantities can be economically 
mined rather than merely what quantities could technically be mined 
without assessing the economics of such a technically achievable 
outcome.  There is no evidence based on anything more than mere 
assertion by the Objector's witnesses that is capable of demonstrating that 
the estimations of the economically mineable quantities of coal of the 
Applicant's witnesses are incorrect.  Under the JORC Code measured and 
indicated resources do not provide estimates of economically mineable 
quantities of the resource.  They are only "estimates" with a 
"high/reasonable [respectively] level of confidence" of "quantity … shape, 
physical characteristics, grade and mineral content" of the resource.  It is 
intended by the Code that in the case of both measured and indicated 
resources they will be estimates of a type that is meant to create "… 
confidence in the estimate [that] is sufficient to allow the appropriate 
application of technical and economic parameters and to enable an 
evaluation of economic viability". 

78  In combination, Dr Booth’s and Mr Kristensen's experience is very 
extensive in the understanding and assessment of exploration and analysis 
of data concerning location, quantity, grade and geological characteristics 
of mineral resources and the application of technical and economic 
parameters to assess measured and indicated and inferred coal resources 
in order to evaluate the economic viability of those resources.  
Mr Harrison, by comparison, simply, has significantly less expertise. 
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79  Both Mr Kristensen and Dr Booth said, in effect, that not all of 
measured and indicated resources will be economically mineable for 
various reasons that they referred to in their evidence.  I have mentioned 
some of those reasons in this report.  The Objector's evidence does not 
challenge the general proposition of Dr Booth and Mr Kristensen that not 
all of any measured or indicated resource will be economically mineable 
and the Objector's witnesses have not, by reference to any of the evidence 
that is before me, challenged the application of the general proposition to 
the coal deposits on the three subject tenements. 

80  The evidence satisfies me that, in arriving at a calculation of the 
amount of coal that is economically mineable from the three tenements, 
taking into account appropriate potential uses and markets, Dr Booth and 
Mr Kristensen have taken a correct approach for purposes of par 102(2)(e) 
of the Act.  In my opinion it would not be a correct approach to simply 
aggregate the amounts of the measured and indicated coal resources and, 
without further analysis of the relevant circumstances and characteristics 
of the coal deposits and the potential markets, to have endeavoured to 
assess the economics of the deposit in terms of the requirements of 
par 102(2)(e). 

81  I am satisfied that the opinions of Mr Kristensen and Dr Booth have 
been well researched by each of them and are based upon appropriate 
expertise in each case.  That expertise is not matched by the witnesses 
called by the Objector. 

82  Concerning the availability of markets during the relevant 
expenditure years and in the future, I prefer and accept the evidence of all 
of the Applicant's witnesses.  The evidence of Mr Harrison as to the 
potential uses for the Hill River coal and as to the need for further analysis 
of the deposits and of the presently available data concerning the deposits 
in order to assess the viability of uses other than for coal-fired electricity 
generation is unconvincing.  It does little more than to say that other 
technology and uses exist and that it cannot be said in the absence of 
further analysis and assessment of the deposits and the data that those 
alternative technologies and uses and markets would not be economically 
viable. 

83  On the basis of the Applicant's witnesses' evidence I am satisfied that 
IGCC technology is still essentially experimental in both the technological 
and the economic sense and has never been shown to be commercially 
viable.  I am satisfied that it is not now a commercially viable alternative 
use for Hill River coal at present or likely to be in the relatively near in 
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the future and that it was not so during the subject expenditure years.  I 
also accept as correct the view expressed by Dr Booth that neither 
gas-to-liquid technology as a stand-alone process using the 
Fischer-Tropsch process, nor in the context of a coal energy co-production 
plant could not have been, and would not in the future be, economic using 
the Hill River coal. 

May the Coal Deposits Reasonably be Expected to Become Economic in the 
Future? 

84  Dr Booth said in his report and also in his evidence that the deposits 
"could" become economic in the future if one or more of several specified 
changes in circumstances occurred.  To say that any one of those things 
that he mentioned is likely to occur would be highly speculative.  They 
were: 

"h The delivered cost of gas increasing substantially in the 
south-west of Western Australia; 

 h Collie coal increasing in cost (due to being forced to 
mine deeper coal) such as to overcome its cost advantage 
over Hill River for power general; 

 h The spare transmission capacity from Collie to Perth 
reducing with further development such that new 
transmission investment was required en route; 

 h Depletion of economically competitive Collie coal 
reserves; 

 h Future low-growth increases north of Perth to the point 
where power production from the Hill River Project 
becomes feasible' 

 h State Government policy requiring diversification of fuels 
and location of fuel sources used for power generation; 

 h A demand for coal sourced from the Hill River Project 
arising if a pig iron plant is located at or near Geraldton 
in Western Australia; 

 h A demand for coal sources from the Hill River Project 
arising if a gasification plant is established in Western 
Australia.  Coal gasification offers a versatile and clean 
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way to convert the energy content of coal into electricity, 
hydrogen and other energy forms.  As petroleum and 
natural gas supplies decrease, the desirability of 
producing gas from coal will increase." 

85  Neither the evidence of Dr Booth or of Mr Ryan were such that it 
could, in my opinion, be said that any of those changes in circumstances 
was likely to happen or may reasonably be expected to happen.  In my 
opinion the Applicant has not established, for purposes of the first limb of 
para 102(2)(e) that the deposits may reasonably be expected to become 
economic in the future. 

Are there economic or marketing problems such as to not make the mining 
operations viable? 

86  I am satisfied, on the evidence before me, that for the purposes of the 
second limb of para 102(2)(e) during each of the subject expenditure years 
in respect of all three tenements and for the foreseeable future there has 
not been and is no market at all for the Hill River coal on the subject 
tenements. 

RECOMMENDATION 

87  I recommend to the Minister that a certificate of exemption be 
granted in respect of mining leases 70/381, 70/382 and 70/383 in respect 
of the five years for which exemption is sought. 
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