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Resource wealth unearthed LIBRARY 

- NSW Mineral Exploration & Investment '99 Conference 

Major investment opportunities and key challenges for 

exploration, nhiniilg and minerals processing in NSW were 

top at the acetida at the biennial .V.W Minerel Ek/)lOratiO/I 

In s'cstni en! '99 Con - 

/crcncc. The conference 

\Vils opened by the 

Frernjer of New South 

Wales. the Hon. Bob 

(arr, on 20 May, 1999. 

The Premier used his 

Opening Address to 

a uderl inc his Govern-

bent's support for the 

minerals sector as a vital 

part of the State's econ- 
Premier Bob (01/.  /(h110(1 on 	ide strategy and to credit 
the i,ithlStrv S CLOl/OlilU 	 the industry's success in 
importance cijici environmental meeting e n' i ro ii men 
acliiei'einent.r 	 protection challenges. 

"To keep minerals investment moving, we've invested 

$35 million over six years in Discovery 2000, a plan to lift 

mineral exploration across the State," the Premier said. "In 

1997, exploration passed the $ 100 million mark for the first 

time, so there's no doLlht that Discovery 2000 has worked 

brilliantly. It has I also) increased petroleum exploration and 

could result in the discovery and development of natural 

gas resources in the State." 

"I think the industry has done very well in meeting the 

community s expectations on good environmental standards. 

This is ',in industry that represents the least of our problems 

Director-General A/an Courts welcoines the 240 clelegaie.s 

when it collies to environmental protection in New South 

Wales," the Premier said. 

"The impact on our environmental systems of urban 

expansion is a far more serious threat to the environment 

than the mining industry is. Again, agriculture represents a 

greater enviroiiniental and planninC cliatlen'.' 11L111 'I 

mining industry.'' 

The Premier also 

used the occasion to  

launch a new booklet 	;. 

New South 

401/c of the State 

nierchandise expoi K ...' 

1997/98, the bookiL 	- 

sunimarises the m.Ln\ 

advantages the State 

offers to the minerals 

investor. It illustrate'S 	i) 1nuuinicni' //li fluid! 

NSW 's established 	I/as naol (seated) elenionstrates 

mi nerals pedigree. 	i 05(1//U e data s \Ste/ILS for 

cx p1 or at i on and 	(Irani le/) Premier Bob Cart: 

development initiatives, 	I)ire tor-General . 1Jami Cotmtts, 

plus the most developed 	Li/ui Minister Edn-ard Obeid 

mining in frastructure 

in Australia (see p.  71). 

In their Day I keynote presentation. 'Exploration Success 

ii NSW Cadia and beyond'. Mr Dan Wood and Dr Ray 

\lcLeod of Newcrest Mining, executive general manager, 

exploration, and exploration manager. Australia & SW 

Pacific. respectively, focussed on the vital roles that publicly 

available data and supportive senior management play in 

exploration success. 

With the theme. NSW 	The place to explore, Day I 

highlighted exploration activities such as PlatSearch's 

investigations in the Curnamona Province, Millennium 

Minerals work on Linexplored targets in the Lachlan Fold 

Belt, BeMax Resources' focus on the mineral sands of the 

Murray Basin, and the success of Newcrest Mining's Cadia 

development. 

Also on day one. Michael Lawrence. the 1999 President 

of the Australasian Institute of Mini rig & Metallurgy, gave a 

very stimulating address to the Conference luncheon —'The 

way forward for Australia's resources sector and the 

AusIMM'. 
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Li,ia/icoii speoel tin hod 

Lanic,ue, the 1999 I'iexn/eiii 

qi The Austra/asian Ii,stiiute 

of A1iuni' & /t4crailunis' 

t1 

NSW Mineral Exploration & 
Investment '99 Conference 
With the theme. Investine in the NSW Minerals Industry. 
the Hon. Edward Obeid, the New South Wales Minister for 
Mineral Resources, opened Day 2 of the NSW Mineral 

Evp/oraiion & linestineni '99 C'on/ere,ice. 

North Limited man- 
api ng di rector Malcolm 
B roonihead. built on this 
theme through his 
kcN note presentation 
- Achieving and Main-
mi ning World Competi-
ii \ eness and Best Prac-
tice in the Minerals 
Industry.' Other papers 
oil Day 2 coered the 
outlook and investment 
potential of the NSW 
Coal Industry, a fi nan-
cier's view of investiilg 
in the NSW Minerals 
Industry, and the impact 
of changes in the electri- 

uiiiioer to,- V/ineoi/ I?esoiiie.s 	city industry on the 

The Ho,,. L/oard Obeii/ 	niinerals industry. Also 
featured were the Cowal 

gold project. CSA's mine redevelopment, the redevelopment 
of the Port Kembla copper smelter, the Ridgeway gold 
project. Peak Hill sulphide and Dubbo zircon i a 

projects.Hillgrove gold expansion and antnm)ny pro4Mi1g. 
and the Sycrston nickel—cobalt project. 

Departmental papers presenter at the conference 
included 'Highlights of NSW Exploration 	Building 
on the Discovery 2000 Framework'. 'NSW Gas exploration 
- Turning Potential into Reality'. 'Competitiveness of the 

- . I 

La- ff 

NSW Gold and Coppci 
lndusti'ies' . and 'Initia-
tives to Facilitate Mincin 
Exploration in NSW' (s( 
Conference reports froii 

page 4). 

Th e a d j a c e a 

Conference exhibito 
featured displays from ii 
Department of Mmci 
Resources (DMR): a join 

display by DMR and the 
Department of Land & 
Water Con ser', at ion on 

"Water and \1 in i ng in 

NSW": and displays by 

Miehelaco RL' ni c \ I 
\lkane Exploration NL, 
Iri,tko Resources Ltd. 
\utmiiiex NL. Scintrex - 
\uslog. Tesla 

/ ieophysical Group. 
I R('LI.ME. and CSIRO/ 
/ k(\MET. 

- 	 I )espite the prevailing 
1~1 I e'ed com modity 

ices and global 
Ios ii in in in iii i neral 
'\ph r,ttion budgets. the 

- 	 .ticndance of o er 240 
lelceates and the positive 
at u ic f piesentilt ion', at 

I i 	i,aiii\ 	/ 	/1 ' .' 	bc cd 
the coili eienLe aueui 

/71 I/fr' 1/U/Il 0//S oH/osi/\ 

Ill 	

s elI for cool i nu e d 

	

(11/11/ 1 IlI' 1/01/1/ 	 mineral investment and 
competitiveness and /Ust 	development in New 
practice were evai,mied bs 	South Wales. 
Non/i I.,,,,io il M,,'tn,' 	 Copies of the Con- 
Diner br Mah a/ni Broonilicail 	ference I niormation Pac- 

kage, which includes 
Conference Summaries & Program, detailed List of 

Delegates, and full Keynote Addresses, are available for $50 

each (plus $7 postage and handling) from the lnlbrmation 
Counter at the Department's Head Ofljce at St Leonards, on 
tel (02) 9901 8269: fax (02) 9901 8247, Copies of the 'Mineral 
Projects of New South Wales, Australia' map and the 'New 
South Wales. Australia —The Minerals Investment Advantage' 
booklet are also available (gratis). on request, from the 
Department 's In formation Counter 

1)epauinieni ofliceis ,Joe Xie ( let! ) (il/ri Ceo! Brookec at 

the I)epai'tnient s Conference eX/lIl)ltioll /,00tii 
	 I'/lO!ot,')(l/)/i' h, Sic c II 1,'E,' (117(1 ,IoI,n Lcek,s 
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Barry Jackaman (left). EXCCLI-
toe Director, CIBC Wood 

undy Securities Austral a. 
II ered a nancier's view on 
n\ esting in the NSW nirterals 

I ndustrv. 
After stressing that invest-

iieii in this i ndListry of course 
req iires careful considera-
0011 of many factors. Mr 
.1 ae kaman noted that three 
o er-riding rules of thu oh 
oust he applied: 

exploration is funded by 
equity 

Exin/ji/or id.s Ia Gro1do sic 1/ (aoip 

des e lopmen is lu nded b both debt and equity: and 
Ii nanc i cr5 not only want their money back, they want to 
make a very good return on their investment. 
His checklist for finance-winning projects centred on 

nianagemeni capability, technical feasibility, commodity 
price considerations, environmental and native title issues, 
completion risk and final ownership, political risk and the 
financiers own portfolio risk. 

Mr Jackaman also advised that project proponents should 
recognise market realities and spend their limited time and 
niunev on things such as drillholes and presentation tools 

I/u 1)/IS I i/CiItIUtiO/i (Irs/ 

- rather than wasting 
time flogging suhecononiie 
ilead horses'. 
Brad Mullard (right), Assis-
tan t Director (Coal and 
Petroleum) Geological Sur-
vey, noted that while NSW 
has the largest potential 
Australian market for oil and 
natural gas. the State is 

sparsely explored for these 
resources with just 250 
petroleum wells within 
500 000 km of sedimentary 
has ms. 

However, Mr M ul lard 
highlighted the success the Discovery 2000 program has had 
iii facilitating increased activity aimed at tapping the State's 
real' potential. This success is measured by the fact that the 

number of titles for petroleum exploration has risen from II 
in 1993 to about 30 in 1999, with expenditure over the next 
few years anticipated to total over 585 million. 

Among the projects highlighted was the 'largest single 
petroleum exploration program in the history of NSW.' In 
tins project. US company ForceEnergy and its partner. First 
Sourcenergy, is drilling to examine the coal seam methane 
potential of an area soutlin est of Narrabri. 

Minerals Projects of New South Wales Map 
The Hon. Edward Obeid (right), the NSW Minister for Mineral Resources, used 
the conference to launch the map 	'Mineral Projects of New South Wales, Australia'. 

The I : 1.5 million scale map of the State shows the location of 38 I minerals, 
coal and petroleum projects (including operating mines ). The prjects are listed 
alphabetically and their status shown as either operational (mines or collieries) or 
exploration/advanced assessment. Mineral commodities are also listed for each 
prolect. The projects are located by a map reference grid and are shown on the niap 
by symbols.c oloured according to broad commodity grouping. The base map shoo 
the State's major structural geological units. 

The map also shows the location of key infrastructure, including roads, rail. 
ports, major electricity transmission lines, gas pipelines, electricity generating 
stations and oil refineries, and major minerals processing plants. 

Copies are available (gratis), on request, from the Department's Head 
Office at St Leonards, on (02) 9901 8269; fax (02) 9901 8247: e-mail: 
mani kak @iiiinerals.nsw.gosau 
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EXPLORATION SUCCESS IN NSW 
CADIA AND BEYOND 

A keynote address by Dr Ray McLeod, Exploration Manager, Australia & SW Pacific, Newcrest Mining 
Ltd to the NSW Mineral Exploration & Investment '99 Conference, held on 20-21 May 1999, Sydney 

The discovery of an economic mineral deposit is a rare and 
difficult achievement. but it is just this possibility '. hich 
drives the exploration industry and attracts the necessary 

in v e stme lit. 

The risk of failure is high and the ability to produce a 
satisfactory retLirn on investiiient largels depends on the 
intangible creative talents and skills of exploration 
geologists. Unfortunately, making a discovery is not 
the end of the story. Con'. erting discovery into it viable 
mining operation presents a whole ness range of challenges 
and risks, and involves a much 
larger group of stake holders 
Understanding and addressing their 
needs is fundamental to managing 
the permitting process, which is 
one of the keys to des eloping it 

lii lie. 
Newcrest has been through the 

complete cycle of this process in 
New South Wales during the past 
eight years at Cadia with the 
Cadia Hill deposit. and is about to 
revisit the latter part of the cycle 
with the Cadia—Ridgewav deposit. 
The company is also hopeful of 
repeating the cycle, either at Cadia 
or elsess here in the central Lachlan 
Fold Belt of New South Wales. 

For Nesscrest, the discovery of 
the Cadia Hill deposit was crucial in providing the company 
with the capacity to grow and sustain its business over the 
longer terni. The Cadia Hill porphyry gold—copper deposit 
was discosered at a time when New South Wales did not 
feature high on the list of preferred areas to explore for 
deposits of this type, notwithstanding the important 
pioneering work of North Limited at Northparkes. 

In looking to the potential for further discoveries m New 
South Wales. it is useful to reflect on the factors which were 
important to the discovery of both Cadia Hill and Cadia—
Ridgeway. Both relied heavily on previous experience with 
porphyry-style mineralisation to encourage exploration and 
persistence. Coupled with this was the ability to sisualise 
the potential and act accordingly. 

Australia is a largely mature exploration environment 
and increasingly discoveries are being made at depths for 
which, in times past. drilling would not ha'. e been sanctioned 
by most exploration managements. Potentially this is the 
key to further discoveries in New South Wales. While drilling 
in the first instance need not necessarily he exceedingly deep, 
it should sensibly explore for the type of deposit sought. 

The key ss ords here are 'sensibly explore' and it is probable 

that previous exploration cl id not always justify this 
qiiali fication. 

Revisit earlier exploration 

It is no'.v worth res isiting much of the previous search for 
porphyry. vo Icanogen i c massive so I ph ide and other 
mineralisation styles, which was carried out in possibly less 
enlightened times. The next discovery may he as simple as 
determining that previous drilling stopped in the outer 

en'. elope of it massive suiphide 
deposit. 

In some respects gold exploration 
in New South Wales was in cl-isis in 
1991 when Newcrest continued the 
search for gold deposits begun by its 
predecessor companies. Newmont 
Australia and BHP Gold. 

When Cadia Hill was dis-
covered in 1992. New South Wales 
attracted less than 10 per cent of 
gold exploration expenditure in 
Australia.This was the case even 
though the Geological Survey of 
New South Wales and others at the 
lime were pLiblicising and extolling 
the mineral potential of the Lachlan 
Fold Belt, and despite the role that 
gold production from this belt had 

played in developing the economies of New South Wales 
and Victoria in the second half of the 1 SOOs. Since 1991 
expenditure on gold exploration in New South Wales has 
increased but according to recent Australian Bureau of 
Statistics' figures still only accounted for less than five 
percent of AListralian expenditure in the December quarter 
of 1995. 

This lack of gold exploration activity was also in spite 
of the fact that, on a mineral occurrence basis, New South 
Wales appears to has e received more than its fair share. 
A brief glance at a mineral occLuTence map of New South 
Wales in the late I 950s would have shown a diverse and 
widespread distribution of metal occurrences, with a large 
number of gold and gold—copper prospects and mines. 

Generally, there is truth in the saying that 'where there's 
smoke there's fire', and for the mineral potential of New 
South Wales. it is appropriate to think of the plethora of 
sniall mineral uccurrences which dot the Geological Surs ey's 
rnetallogenic maps as the 'snioke' - The 'fire' is the world-
class discovery which we all seek and which. in respect 
of porphyry-style gold—copper deposits. was first ignited 
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0-n 

by North Liniited at Northparkes more than twenty years 

ago. 

Newcrest's current fortunes are inextricably linked to a 

train of gold copper porphyry-style discoveries in the Cadia 

district of the central Lachlan Fold Belt of New South Wales, 

hich began with the delineation of the Cadia Hill deposit 

in 1992. These subsequent discoveries include the Cadia 

East, Cadia Quarry. Ridgeway and the deep Cadia Far East 

mineralisation. Since then, at Cadia and elsewhere in 

Australia and oH shore, Newcrest has accumulated almost 

25 nii II ion gold equivalent ounces (with copper credit) of 

resouices in six discoveries. 

A rare and difficult achievement 

As many in the mining business are painfully ins are from 

their own experiences, the discovery of an economic mineral 

deposit is a rare and difficult achievement. Viessed 

objectively, the exploration business is not for the faint-

hearted nor for those without reasonably deep pockets and a 

long-term commitment to mining. Also untoriLinate, for the 

handful of successful exploration teams and companies. the 

quickly wasting nature of resoLirce assets leaves little time 

to 'rest on laurels' and reflect on what has been achieved. 

To stay in business, particularly the gold business, a mining 

company has to either discover or acquire resources in 

relatively quick succession. 

In hindsight, the discovery of the Cadia Hill deposit was 

relatively simple, in so far as it relied on basic exploration 

techniques and vu as not the product of state-of-the-art 

technology or sophisticated data manipulation. For many. 

the exploration philosophy pursued at Nesscrest may seem 

anachronistic in its reliance on observation, mapping, 

intuitive thought, geochemistry and drilling, but it does work 

and we suggest that it will continue to work well into the 

next mu lenni Lim. 

The keys to the discovery of Cadia Hill were publicly 

available in the 1980s.   The porphyry copper search in 

Australia in the 1960s   had identified a number of sub-

economic porphyry systems along the eastern seaboard, with 

several notable examples in the central Lachlan Fold Belt. 

North, through commendable persistence, had denionstrated 

that economic porphyry -style mineralisation could he 

discovered at Northparkcs. Pacific Copper in the 1970s had 

147 00' 148 30 	 REFERENCE 

ELURA 0 50km 	 Malor structural geological units* 
GIRILAMBONE NORTH 5 Murray Basin 
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Great Australian Basin 
A TRITTON5 

Bar 
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erroneously. but nevertheless soniewhat presciently for the 
Cadia district, promoted the Big Cadia mineralisation as 
being ol porphyry copper style. 

When Newcrest began to investigate the Cadia district 
in 1991 it may have had several adv antaes over other 
companies, which collectively were inlluential in the 
discovery process: 

direct access to historical exploration data: 

previous experience with porph ry mineralisation dating 
back to the late I 960s: 

an economic imperative to quickly discover it major gold 

deposit: and 

an exceptionally supportive and aggressive senior 
management and Board. 

These advantages reflect the 
crucial components of any 
discovery, namely that the past 
is olten the key to the future, 
experience is essential, the need 
to succeed must be compelling. 
and support from the highest 
levels of a company is critical. 

The 	intuitive 	thought 
necessary to move from the 
Big Cadia magnetite-hosted 
copper—gold mineralisation 
explored by Pacific Copper to 
discovery of Cadia Hill 
recognised that the Big Cadia 
mineralisation was skarn-
related, and like at Ok Tedi in 
Papua New Guinea, the 
magnetite skarn was probably 
associated with porphyry 
in ineral i sation. 

The step from intuitive 
thought to factual basis was 
readily made by accessing reports and core available through 
the Geological Survey's record system. 

Porphyry systems are relatively simple and to some 
extent predictable in respect of the distribution of potentially 
productive mineralisation. at least on a broad scale. This 
was ably demonstrated at Cadia Hill where, on the basis of 
oil geochemistry and the simple expedient of interpreting 

the geometrical source of the gold soil anomaly by draping 
it over topography. Newcrest was able to predict the probable 
geometry. potential size and possible grade of the 
mineralisation before drilling a single hole. Through detailed 
mapping of limited outcrop we were able to predict the major 
mineralisation controls and determine the optimum drilling 
direction. Most crucially, throLigh prey ioiis experience, we 
were able to confidently decide the depth to which holes 

needed to he do lIed. 
It doesn't take a rocket scientist to determine that a 

company's philosophical approach to drilling is often as 
crucial to its capacity to make discoveries as is its experience 
with the target mineralisation style. Recognising an elephant 
might he difficLilt if all of one's experience has been with  

mice. We have a firmly held belief in Newcrest that discovery 
comes from not only choosing the correct 'where' but also 
from choosing the right people and 'doing things'. Crucial 
amongst the 'doing things' is drilling. 

Collectively at Cadia we estinlate that we have discovered 
at least 22 million equivalent ounces of gold (including 
copper credit) in the Cadia Hill, Cadia East and Ridgeway 
deposits. Added to this are as yet unquantitied resources at 
Cadia QLiarry and Cadia Far East which we expect will add 
significantly to the resource base over time and ensure a 
long-life mining operation at Cadia. 

Previous drilling at Cadia Quarry has intersected 
mineralisation of similar style and broadly comparable 
gold and copper grades to those at Cadia Hill, although 

with marginally higher average 
copper grade. At Cadia Far East 
our deeper drilling to depths 
of over 2 km has intersected 
mineralisation which we believe 
may have future potential for 
large-scale underground mining. 
Intersections include 145 m 
012.9 gIl Au and 0.4211c Cu 
contained within a broad interval 
of 600 in averaging I . I g/t Au 
and 0.3414 Cu. 

Discovery of Ridgeway 

Probably the most satisfying of 
the discoveries at Cadia has been 
that of the Ridgeway deposit in 
late 1996. It fulfilled a prediction 
made after the discovery of the 
low grade Cadia Hill deposit 
that potential existed for the 
discovery of much higher grade 
mineralisation. The Ridgeway 

discovery epitomises the high-risk high-reward equation we 
all seek to balance, but rarely do. 

The discovery of Ridgeway was in many ways an 
outcome of the exploration culture which has been built up 
in Newcrest over the past eight years. It is a culture which 
encourages enquiry and considered risk taking. Above all, it 
is a culture firmly grounded in the belief that drilling is 
essential to discovery. 

Ridgeway is a blind deposit, the top of which occLirs 
500 in below the sLirface. In simple terms the deposit was 
discovered because the Cadia exploration team had 
developed considerable experience with mineralisation in 
the Cadia district and was able to intuitive]),  attribute 
nportanee to a relatively subtle change in the gold/ 

copper ratio of an otherwise uninspiring intersection of 
102 m @0.13 g!t Au and 0.4011c Cu in drillhole NC37 I. It 
took four deep holes after this and a fortuitous decision in 
respect of drill-hole spacing to drill the discovery intersection 
of 430 in (g 4.5 glt ALi equivalent (1.0 glt Au eq cutoff) in 
hole NC498. which included 87 m 0)6.7 g/t An and 1 .5% Cu 
and 84 m @ 7.4 g!t An and 1.3% Cu. 

.A. 

' ) c  
CADIA 
MINES 

[)i/ect acie.s.\ 10 /)1eii011.S e.v/)/oratioIi data (111(1 

an (igg/e.Vsile senior In(inageiflcnt were i'itai to 

1/ic Cadia djscoi'erv 
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AIMEX 09 
WORLD CONGRESS 

New Opportunities 
for the Next 

Mining Millennium 
On the eve of the new millennium, the world of mining 

will be focused on the Olympic City of Sydney when, 

from 19-21 October 1999, Australia's inaugural 

AIMEX'gg World Congress will be held parallel to the 

AIMEX'gg mining exhibition. 

The (ongres offers the niittitig ttidtlslr\ Lill outstandtng 

oppofltinitv to prepare lot the challennes ahead itt the 21 st Cetttuta. 

Delegates can investigate tent tcclnnuiluigtes. disc ci the latest mining 

reseatch and des ekipinicitt and meet decision-itnakers from Australtan and 

i rtternational Inlniltg companies. Bringing together decision-ntakers ftomni 

around the wol Id 

\lNIl\. \ttsmralias interimational inmmnmne e\lt!hntiummt_ is held e\erN Cur 

sears II cenemit is expected tm altmact 500 exhihitirs and ls.000 

Osen (ill lonal and tnterntatmomtal experts haiti Attstralma. Smmtth Atrmca. 

Canada. Aittenica and Fintlatnd is fl head emthilitemnitn pt•eseitt limits ill 51 

steams and to a intini stnueaitts - ninint. industrial relations. finance. 

ex1u1umr.timmin. menu technologies. minerals attd eiterg piocessing 

eit\ tonittetit and satet\ and C nntmuttnieatiotns ttianaiteinnetnt 

AIMEX99 
AUSTRALtAS INTERNATIONAL MINING EXHIBITION 

Plan to Be 
at Aimex'99 

One of the world's largest exhibitions of 
mining equipment and services 

19-22 October 1999 
Sydney Showground and Exhibition Complex 

Homebush Bay • Sydney • NSW Australia 

Special Features: 

Held in conjunction with the inaugural 

Aimex'99 World Congress 

Major International and Australian exhibitors 

16,000 sqm of indoor and outdoor exhibition space 

Held at the future site of the Sydney 2000 Olympic 

Games 

AIMEX99 Media Walk - a dedicated gallery of 

international mining media. 

New Technology Showcase - a display area for exhibitors 

showcasing new products! technologies 

AIMEX Masters' Forum - where exhibitors present their 

products and services in free educational sessions. 

An e\ctiumi C tmtpmneint of Ilic iitertn:itumtual (Tumagiess is a series of 

mitei iniiiiinal tiade aitd insestittenl semimirtars Imictissinut oil the nirnitut 

industries atid mipportniitlies iii Canada. Africa. Asia aind South Ainneric,i 

For further information please contact Jenny Bathurst of 
Reed Exhibition Companies on Tel: 612 9422 2566, 

email jenny.bathurst@reedbusiness.com.au  or visit the 
website www.aimex99.conf.au. 

I am interested in exhibiting at Aimex'99. Please send me more Itttorttlaltolt. 

I am interested in attending the Aimex'99 World Congress. Please send me more information. 

I am interested in visiting Aimex'99. Please send me more information when it is available. 
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The Ridgeway resource is presently estimated to be 5.8 
million gold equivalent ounces (3.6Moz Au and 0.36 Mt 
Cu) contained in 44 million tonnes averaging 2.6 gIl Au and 
0.82i Cu, at a 2.0 gIl gold equivalent cutoff. The resource 
estimate is to a local Relative Level (RL) of 4 800 in (1 100 m 
below surface). Mineralisation continues below this RL and 
remains open at depth. 

For Cadia. Newcrest's previous experience with porphyry 
mineralisation was sufficient to encourage exploration and 
persistence. Coupled with this was the ability to visLialise 
the potential and act accordingly by drilling holes to depths 
commensurate with the style of deposit sought. If the 
anticipated target is 300 in thick, there is no point drilling 
100 iii or 200 m holes, unless one happens to site the drill on 
ore and even then there is every likelihood that the holes 
will end in mineralisation. To understand a deposit one needs 
to drill through it and out the 
other side. 

The Cadia Hill mine is 
relatively large for a gold 
operatioil, having an annual 
designed mill throughput of 17 
Mt/yr from a deposit with a 
waste-to-ore ratio of a little over 
1 .3:1. Annual design output 
from the Cadia Hill deposit is 
293 000 ounces of gold and 
23 000 tonnes of copper, 
predominantly in concentrate. 
The mine will produce an 
estimated 200 million tonnes of 
tailings and 270 million tonnes 
of waste rock over a 12 year life. 
The operation hasa make-up 
demand for water of up to 38.8 
illegal itres/day and accounts for 
some 65 megawatts of New 
South Wales daily electricity 
consumption. 

The capital cost of 
engineering and constructing the Cadia Hill mine was 5441 
million and compares niore than favourably with the actual 
or protected development costs for two other, albeit larger, 
porphyry gold—copper deposits 	Bajo de Ia Alumbrera in 
Argentina and Batu Hijan in Indonesia. 

Stakeholder consultation 

Aside from being relatively large. the Cadia Hill mine is 
located in a well-developed rural setting. close to the large 
regional centre of Orange. However, the advantage of this 
location also provided a very real possibility for the 
development to be delayed by a lengthy permitting stage. 
Fortunately, careful planning and consultation which started 
early in the exploration stage with a gradually broadening 
base of stakeholders. allowed permitting to be completed in 
eleven mouths. Permitting activities were started in a 
structured way in 1995 and final approval for development 
was received in September 1996. 

The whole procs from first drillhole in September 1992 
to development approval in September 1996 on a greenfields 
discovery site in a well-developed rural setting took 49 
months. A further 26 months were taken in design 
engineering and construction. 

Ahead of the pack on the 'good ground' 

It may fly in the face of conventional wisdom, which in our 
hook is an excellent thing to do. but we are of the view that 
'good grould', in the sense that it produces a discovery, is 
often only recognised as such after the event. It is often too 
late by the time the pack has decided the ground is 'good'. 
The trick in exploration is to get to the 'not so good ground 
first before it becomes 'good ground' through discovery 
hopefully yours. 

Even now, eastern 
Australia is not one of the 
preferred areas internationally 
to explore for porphyry gold—
copper deposits. Possibly 
attitudes will change when a 
deposit of the size of a Bajo 
de Ia Alumbrera or Batu Hujau 
is discovered. 

In some areas, Australia is 
a largely mature exploration 
environment for at least the 
top 50 m to 100 in below the 
surface. In other areas. 
Australia can probably only 
be described as a mature 
exploration environment for 
the first few tens of metres 
below the surface. Evidence 
of the significant untapped 
potential is now being seen ni 
discoveries made at dri lh ng 
depths which would not have 
been sanctioned by most 

exploration managements in the 1101 too distant past. It has 
generally been easier to get perillission to drill three 200 in 
holes than one 600 in hole. Times are changing, and 
thankfully many more coillpanies are now able to consider 
dri I ling 600 in or deeper holes in a rational manner. 

Because of the excellent exploration record system of 
the Geological Survey, the invaluable Core Library and the 
wealth of new data generated by the Discovery 2000 
program, the keys to the next major discovery in New South 
Wales are already publicly available. 

Article prepared froiii a paper hi Dan Wood, Execuiii'e 

General Ivlanagei; Exploration and Dr Ray !t4cLeod, 

Exploration Managei; Australia & SW Pacific, Neu icre.st 

Mining Limited. Dr McLeod presented this paper at the NSW 

Mineral Exploration & Ini'esimnent '99 Conterence. For 

tiiri/u er information.  Dan Wood can be reached on 

3858 0858. Dr Ray McLeod can be reached on 

9270 7070. 

jrY 

IVI  

kkl 

c! 

The /c\ s to i/ic nest major discot'em V may  

already be puhlic/ imailable in Di,scorerv 2000 

data and at the Lomidondem iv Come Library 
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COAL SEAM GAS POTENTIAL - DUD OR BONANZA? 
For various reasons the State of New South Wales has been overlooked from 
a petroleum exploration perspective. 

The exploration of oil, natural gas, and related hydrocarbons 

remains in an embryonic stage throughout niost olAustralia. 

The drilling of 150 wells per year in all of Australia's 

numerous geological basins compares poorly with 18 000 

wells drilled per year in the Western Canadian Sedimentary 

Basin alone. 

Only 250 wells have been drilled in NSW to date. The 

basins located in eastern NSW are gas-prone 	either coal 

seam methane (csm) or the migration of csni into 

conventional reservoir traps. 

Forcenergy has developed a strategy which embraces 

onshore exploration as opposed to offshore, a focus on NSW 

rather than on the producing states, exploring for gas targets 

and plans to develop coal seam methane as opposed to 

conventional gas. 

NSW is highly prospective in terms of natural gas 

resources, and Forcenergy believes that a reasonable level 

of exploration activity would ultimately yield a significant 

indigenous gas production capacity for this state. Forcenergy 

and its partner First Sourcenergy have acquired a significant 

land position and have spent a substantial amount on 

exploration and testing to date. 

The success of gas-targeted exploration and development 

is quite different trom that of oil and other liquid petroleum  

products. In addition to geologically prospective sedimentary 

basins, the commercialisation of gas resources depends on 

access to gas infrastructure (pipelines, processing plants, and 

distribution systems) at low tariffs, access to a liqLiid gas 

market of material size, and confidence in the long term 

stability of the regulatory regime. In this context an 

economically attractive market is regarded as either 30 PJ/ 

year (green field market) or 100 PJ/year (established market). 

It is possible to capture at least 25% market share in any 

liquid market simply by heating the existing prices. 

A promising coal seam methane project area is in the 

Narrabri area of the Gunnedah Basin. 

Market harriers include the poor reputation of csm in 

Australia (although credibility is growin(I in Queensland). a 

bias towards long term reserve dedicated contracts, and the 

view that the gas grid as currently configured is not 

conducive to new supplies entering the grid other than at 

Wilton. 

Great benefits will flow to the general public of NSW if 

this exploration is successful. 

A liii fe prejnired/mni paper pieseiiied by Glen Gill. Vu e Pre.s u/en! 

Mar/eiin', I-oiieiiergv Australia Ptv Lid, at the NSW Mineral 

Eiploiatioii & un 'e.i line,?! 99 Con Ide/u e. He (all be lea, lied on 

(07) 3844 6220. 

NI (9 9)1119 Si I S 	S Is I()RI,\ 	 QLJFLNSI AND 	 WESTERN AUSTRAI ]A 	SOL FH AUSTRALIA 	I \S\IANIA 

Phone: (02) 9646 9444 	 'hone (03) 9558 2644 	 I'hone (07) 3335 1200 	 I'hooe (08) 9682 5679 	 I'hooe (08) 8202 18111 	 Phone (06) 6261 2533 

F.n.nn1e (09) 9646 9929 	Fae.innle (03) 9598 2788 	Fac'omile (117) 3335 1222 	Focoimile (08) 9380 4305 	Facsbmle (08) 8202 1 8(19 	Fo,.orn0e (03) 6231 1986 

A division of Rexel Australia Limited ACN 000 437 758 
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DAUNTING CHALLENGES FAIL TO DIM 
BRIGHT COAL INDUSTRY OUTLOOK 
The New South Wales coal industry faces a range of challenges in the core 
areas of safety, productivity, profitability and environmental emissions. 

Meeting these challenges will require ongoing de elopnient 
of safer operating procedures. impro\ cmcnts in production 
and productivity, and enhancing profitability through a 
clearer understanding of supply and demand cycles. 

This discussion addresses those matters. reviews the 
performance of the industry over the last decade and 
comments on future challenges. 

Safety 

No apolog\ is needed to 
commence with a review 
of safety. Much has been 
achieved in addressing 
concerns about safety 
during the last ten years. 
with the LTIFR lost time 
injury frequency rate) 
falling from 191 in 1989 
to 52 in 1998. This 
represents a 73 percent 
improvement. However. 
while such impro\ ement 
is good, there is no room 
for eumpl accncy. Much 
remains to be done to 
achieve the industr\ 

ision of a workplace free 
of fatalities, injuries and related diseases. 

The industry's \ ision for the future encompasses arange 
of beliefs. 

All fatalities, injuries and diseases are pre entable. 

Every task, however Lirgent or important, can he done 
safely. 

All hazards can be identified and their risk managed. 

Everyone has a personal responsibility for the safety and 
health of themselves and others. 

Safety and health performance can alw ays be improved. 

Companies are working to translate this vision into all 
aspects of operations. (Also see discussion in this and 
previoLis issues of Mint. 

Production 

Coal production in New South Wales has increased by 58 
percent in the past decade, from 68.2 million twines in 
1988/89 to 107.7 million tonnes in 1997/98. This is an 
annualised growth rate of 5.2Y per year in coal production. 
Most of this growth has been in opencut mines where output 

has grown by II I C/(  in the same time period, or 8.7 	per 
year. 

Coal shipments through the Port of Newcastle (PWCS), 
the principal export port for NSW. have grown at the 
compound rate of 10.5(1( per year for the last decade. 
Projections by the industry and market analyst Barlow Jonker 
see growth continuing for the next decade, albeit at rates 
closer to 3% to 61/( per year with shipment lex els approaching 
100 million tonnes per year hetw een 2004 and 2010, 

depending upon which 
forecast is used. 

Of particular note is 
the fact that shipments 
increased by almost I 2Y 
last year alone. This runs 
counter to the expectations 
of many analysts who 
thought growth would be 
subdued due to the Asian 
crisis. One final comment 
on production is that, at the 
time of writing this paper. 
stocks of export coal in 
NSW are at the lowe,t level 
that have been seen for a 
number of years. 

Productivity 

Productivity iii the industry has continued to show 
improvement, reflecting a corresponding decrease in the 
numbers of people employed - from 17 1 78 in June 1989 
to 11 675 by June 1998. Job losses of this order of magnitude 
are of course very unfortunate and have a major impact on 
the local communities concerned. However, they have been 
necessary to ensure the ongoing viability of many mines. 

Without detracting from the preceding paragraph. it is 
important to issue the caveat that productivity figures show 
trends and do not pro'ide absolute numbers. The tonnage 
numbers are fine but the di\ isor of employee numbers is 
very rubbery depending on the amount of work assigned to 
contractors and whether management overheads are included 
or not. 

Productivity improvements are also evident in rail and 
port charges. 

Rail freight charges in NSW were some 2511c less in 1997/ 
98 than two years before, according to FreightCorp, 
reflecting its ongoing program of operating cost redLictions. 
The common user charge through the Port of Newcastle has 
also declined from a high of A86.83/tonne in 1986, to the 
cLirrent rate of A52.70/ionne. 
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Profitability 

Profitability 	or the lack thereof. 
It is here that the aphorism of the 
Curate's Egg is most apt. Whilst 
the industry has had strong 
gro wth in production and 
productivity, it has languished 
from the shareholder's point of 
view. The average return on 
shareholders funds ( inclLidi ng 
abnormal and extraordinary items) 
over the last decade has been 4.6/( 
compared to the whole of the 
Au stralian mining industry of 
10.1 C/c.  These numbers come from 
the annual Coal Industry Survey 
conducted by PriceWaterhouse- 
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Coopers. It should he noted that 
the numbers for 1998 only include 	Figure 2. Steaming 

three months of the price decrease 
applying from I April 1998 
(JFY'98) and obviously do not include any price decreases 
ansing from the current round of negotiations. 

Supply and demand 

We do not have specific forecasts for supply and demaild 
for NSW, but clearly as a predominantly thermal coal 
procluciilg region. NSW is well placed to participate in the 
forecast growth of seahorne thermal coal. 

However, there are many reputable industry observers 
who provide forecasts of supply and demand for the seaborne 
trade in thermal coal. These all have a reasonable degree of 
consistency. 

Supply and demand is currently finely balanced for 
Hunter Valley producers 	as shown by stocks of thermal 
coal being down 20C/(  between December 1998 and January 
1999 to 2.0 million tonnes. Levels also remained low during 
the first quarter. Further, FreightCorp has suspended railings 
on selected weekends due to lack of coal, and vessels have 
been loaded outside the customary turn of arrival at the Port 
of Newcastle. 

Pricing nexus 

It is arguable that a nexus in pricing exists between semi-
soft coking coal, pulverised coal injection (PCI) coal and 
thermal coal. Certainly a majority of ruil-of-nline coal from 
these mines can be washed to meet these alternative markets. 
Accordingly, these comments on pricing concentrate on 
thermal coal. Figure 2 shows nominal prices since 1981 
(about the advent of the thermal seahornc market) in both 
US$ and A$. It should he noted that from 1981 to 1985 
contracts were predominantly negotiated in AS. Since 1986, 
contracts have been priced almost exclusively in US$. 

For the last thirteen years, real steaming coal prices for 
6 700 kcal/kg Japanese Benchmark coal have oscillated  

coal prices have ileclijied at a steady 21( per year 

between A$46 and A$56. Whilst there has been much 
volatility in pricing from year to year it is reasonable to draw 
a conclusion that in AS there has been all upward trend in 
nominal terms. However. figure 2 also shows that in 1999 
constant dollars there has been a decline at a steady 2Y( per 
year in real terms. 

Majorchallenges lie in predicting the rate of productivity 
improvements and cost management to offset the inevitable 
decrease in prices in real terms. 

Future challenges 

The NSW coal industry faces several broad challenges ill 
the future. 

Competitive pressures arising from interactions between: 
coal producers: competitive pressures on major 
customers: changes in markets: and technological 
developments in mining, coal preparation and 
transportation. Further, coal is facing competition 
from other fuels, especially gas. These factors have led 
to significant changes in the coal market and have 
put increasing pressure on coal -producing countries to 
improve their efficiency and lower their cost strLictures. 

Creation of competitive electricity markets has reduced 
the cost of electricity but increased pressure on domestic 
suppliers. 

Environillental pressures include the impact on land and 
local communities, and impacts froill sulphur and 
ilitrogen oxides from COillbListiOil and global greenhouse 
emissions. Coal producers have worked hard to minimise 
direct impacts and also return mined land to productive 
use. In these areas, the industry generally does a good 
job. But it is fair to say that the communitys perception 
of the industry's performance falls short of what the 
industry is actually achieving. Of course, the coal industry 
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faces its greatest environmental challenge in relation to 

greenhouse gas emissions, especially carbon dioxide 

and methane. The industry is responding by focussing 

on energy saving technologies and investigating and 

applying innovative methane capture and usage 

technoies. 

Community support and safety: the coal industry needs 

to improve its image and to gain more widespread 

community support for its determination to improve 

salety. 

The key messages which need to he better understood 

by the community include the industry's determination to 

improve safely and the importance of coal in economic terms. 

Economic importance is seen in the fact that coal 

generates 8(Y/c of Australia's electricity (compared to 40Y 

globally) and is the nation's leading conimodi ty export. 

Electricity from coal is low cost and gives Australian 

industries a competitive advantage. 

Another key message is that modern combustion 

technology can dramatically reduce SOx . NOx and 

particulate emissions and provide higher thermal efficiencies. 

Australia has higher quality coals which can make a 

significant contribution to lowering the environmental 

impact of combustion. 

Expectations about the future for coal should not he 

pessimistic as there are many factors working for the 

industry. Coal demand in developing countries will continue 

to grow for the foreseeable future and in many countries 

coal will continue to he the lowest cost option for base load 

electricity. Internationally, there is also a significant potential 

to improve efficiency and lower emissions and at the same 

time boost coal's image as an environmentally acceptable 

fuel. Lower coal prices are providing an incentive for 

importing countries to boost their use of coal. The additional 

competiti\ e pressures on generators to use the cheapest 

source of energy should not he underestimated. 	 IN 

A rio /C prepared Jra,ii a paper pre ie,ited in Robe ci Hiinip/iri.s. 
Manogbig Director, Peabody Revource.s LIII. 01 the NSW 

Mineral Exploration S,  Iiiiestinciit '99 Con.tere,ue. I'oi 

tori/IC!' i,ito, IllIllioll. Robert Hump/,ri.s (an be i-cached 

on (02) 9900 7777. 

oine or inc awara-winning 
undergound team: Jo-Anne Dudley, 

Graham Reed and Craig Stewart. 901NA 
NORTH PARKES 

Mineral Title Specialists 
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Willoughby NSW 2068 
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Tel: (02) 9967-4844 Fax: (02) 9967-4614 

CON LUCEY 
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231 North Quay 

Brisbane QLD 4000 
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Roma Street QLD 4003 
Tel: (07) 3236-1768 Fax: (07) 3236-1758 
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Tel: (08) 9325-7220 Fax: (08) 9325-7225 
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DEKS 
achieves it 
for Pioneer 
Ouarry, 
Kilmore 

Deks Screen Panels have given Pioneer Quarry Kilmore a record service life of 15 months. The 

quarry's wire panelled screens were being changed out every 2 months until they were replaced 
with Deks rubber screens. 

Now that's a performance worth talking about! 

The Advantages of Rubber 
Rubber as a lining material in mining and quarrying applications has significant advantages 

over wire or steel: 
Improved wear rates 

Reduced noise levels 

Lower operational costs due to reduced weight. 
Greater flexibility to stop "pegging -out" in screen-cloth applications 

Combine these benefits with Deks customised designs and responsive service and you have a 
package that can make a real difference to your profitability. Call the Deks technical sales team now. 

Johnny Leahy in Kalgoorlie: 

Brian Winders in Adelaide: 

Cyril Brown in Melbourne: 

089091 8130 

08 8443 9151 	El 
bouchmarh 

03 9213 9820 

DIKS Deks solutions Australian mining know-how 

Deks Industries Pty. Ltd. 
	Innovative wear resistant technology for the new millennium 



CURNAMONA PROVINCE -THE NEW 
EXPLORATION HOT SPOT 
Over a century after the discovery of the great Broken Hill silver—lead—zinc 
deposit, now with only another six years of projected mine life explorers have 
rediscovered the Curnamona Province (figure 3) as a region with immense 
exploration potential for world-class mineral deposits. 

The area of potential embraces some 60 000 square km and 
includes the well known Broken Hill Block in New South 
Wales, and the Olary Block in South Australia. It straddles 
the border and stretches from Mount Painter in the iioith-
west to Broken Hill in the south-east, with the Portia gold 
copper prospect (Pasminco/Werrie) in the approximate 
centre near Olary. SA (see Minf 62, pp  6-9, 22-24, 30-34). 
Combined with the nearby Koonenherry Belt and the Murray 
Basin north-east and south of Broken Hill, respectisely. this 
region is the source for intense exploration activity. niostly 
by major companies. 

There i, no equi" alr'ni mineral province in Australia with 
as much apparent untested potential and with such a dis ersity 
of mi neralisation styles and commodities. 

These mineral isation styles include: 

stratiform and siratabound iron formation and 
calcsilicate-associated 'sedex' (sedimentary-exhalative) 
le:ol—iinc—sil ver (Broken Hill, Canningion siyle 

stratiform and stratabound iron formation and 
metasomatic breccia-associated copper—gold (Osborne. 
Starra, Ernest Henry style): 

porphyry copper gold (Parkes. Cadia style): and 

gi unite hi uuuia complex copper—gnld—iiranittm—silser 
(Olympic Dam). 

Other cnmmodities with cood potential for discoveries 
and/Or developii ieiit iii]udc cobalt, uranium he:i y mineral 
sands and industrial niinerals. 

PlatSearch is one of the larger tenement holders on the 
Curnaniona Province. As a j Linior coilipaily, PlatSearch 
concentrates on generati e work to identify prospective areas 
and to deselop the concepts and targets, and then introduces 
larger companies to fund the higher cost activities. How far 
PlatScarch takes a project using its own funds depends on 
the risk/cost profile of each project. PlatSeareh's joint venture 
partners in the region include BHP Minerals, WMC. 
Homestake, Pasniinco. Iluka and Triako. 

Outside the inimediate Broken Hill Block and the 
southern part of the Olary Block in South Australia, the 
region is extensively covered by os erburden. This has 
inhibited effective exploration until recently. The overburden 
is as much as 500 in thick in the central and northern parts 
of the Curnamona Province. 

The key to rejuvenation of interest and activity in the 
Province has been the availability of good qLiality 
aeromagnetic and gravity data provided through the 
government-lunded Discovery 2000 (NSW). the South 
Australian Exploration Initiative and the Broken Hill 
Exploration Initiatis e (AGSO, jointly ss ith NSW and SA  
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Mines departments) programs (see Min) 60. p  25. and Minft. 

62. pp  1-5). 

Those remote sensing data have helped explorers 'peel 
back' the cover and identify prospective settings for mineral 
deposits and define drilling targets. A measure of interest 
in the region is the extent to which many explorers are 
prepared to drill deep holes to test specific geophysical 
targets. 

This expensive exploration work includes the prospects: 
Wahratta where PlatSearch/Rio Tinto have drilled 1 103 m: 
Thunderdoiiie where PlatSearch/Homestake have drilled 
923 rn; Bibliando where Miriotaur/Gawler Gold have drilled 
1106 in: and Rupee where Triako has drilled 1 224 in. Other 
work includes the prospects: Callahonna where PlaiSearch/ 
BHP have drilled 549 m: and Polygonum where PlatSearch/ 
Savage have drilled 698 m. 

Extensive and often deep cover determines that 
exploration is both technically challenging and expensi\e. 
This is an environment for serious explorers who are 
prepared to make a long term commitment to the area. The 
geology is complex and difficult to interpret even in areas 
of extensive outcrop, such as the Broken Hill Block, as shown 
by the extensive mapping programs of the Geological Survey 
of New South Wales (Minfi 60. pp 28-33). 

There is still disagreement about the genesis of the 
Broken Hill orebody one hundred years after its discovery 
(Minfo 62, pp  18-21). 

Viea of eastern edge of Mu,u/i Mundi Plain (hiding deep 

targets) titiel adjacetir Barrier Ranges 

However, given the pedigree of the area and the plethora 
of emerging prospects. the Liltimate pay-off to those explorers 
who are prepared to persevere, could well he another Broken 
Hill, Ernest Henry or Olympic Dam. 	 U 

Aria/c prepared Itom it paper prevented hi Bob Richardson, 
Managing Director, P/atSearch NL, at the NSW Mineral 
Exploration & lnie.si,uent '99 ('on ference. l'orJurther imifinmnation, 
Bob Richardson can be reached on (02) 9906 5220. 

FurbOUTION AN D INVc-STIM NT PAC-1KAOR  
The Exploration & Investment Kit includes: 

V Summaries of the 25 presentations by ' 
conference speakers, all bound in I 
publication 

V I : 1 500 000 NSW Mineral Projects Map  

The NSW Mineral V Transcripts of addresses by the Premier, 
Exploration & Investment Minister and Keynote Speakers 
'99 Conference was held 
20-21 May 1999. This V 'NSW: The Minerals Investment 
conference showcased the Advantage' brochure 
latest exciting xploration, 
mining and minerals V 'Water, Lifeblood of the Mining Industry' 
processing development 

brochure. and opportunities in NSW. 
The conference featured $50 plus $7 p&h 

5 presentations by top order from Department of Mineral Resources offices, 

industry and government 29-57 christie St. St Leonards, 

speakers. 
Ph (02) 9901 8269 
Fax (02) 9901 8247. 
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COWAL GOLD PROJECT REACHES  
MILESTONE 
A great deal of commitment and effort over many years was needed to drive 
North Limited's Cowal Gold Project to the milestone it reached in March of 
this year when the NSW Government granted Development Consent. 

Since achieving this milestone, considerable interest has been 
shos n in the history of the project and in the steps that still 
must be taken to bring the project into production. 

The Cowal project. located 38 km north-east of West 
Wyalong in NSW (figure 1, p.5). can trace its origins back 
to 1972 when a major exploration initiative was commenced 
by GeoPeko. At that time the regional geology of the area 
was poorly known. However, the initiative was rewarded 
with the discovery of several major copper—gold deposits. 
including the Cowal gold orehody (known to North as 
Endeavour 42) in 1981 

By 1977 the company had discovered a porphyry copper—
gold deposit near Goonumbla north of Parkes (Endea\ our 
22) later to heconie one of two open-cut pits at the 
Northparkes mine. 

Regional exploration was subsequently expanded. based 
on the discovery of this new st) Ic of mineralisation. Four 
exploration areas were selected in the Lachlan Fold Belt, 
with the discovery of a major copper—gold porph) ry prospect 
south of Lake Cowal. Further drilling identified a major 
north—south trending gold anomaly running beside Lakc 
Cowal with gold values ill excess of lg/t gold over an area 
of 6 km by 1.5 km. The significant potential of the region 
had been clearly demonstrated. By 1988 four major prospects 
were identified, with the largest (Endeavour 42) cxtensixel 
drilled and sufficit'ntty prnst'd lip to justif", a full feasibility 
study. A Development Application (DA) was made to the 
NSW Government in 1995 (refer Mi/it) 48. pp 34-38). 

That DA was subsequently refLised in 1996 on 
environmental grounds. This occurred during a set of difficult 
circumstances for the company, which included a hirdkill 
incident at the Northparkes mine. There "'its. however, a 
belief that this discovery was worthy of perseverance. 
although the project only had ongoing value if it gained NSW 
Government development approval. 

A secoiid DA was pursued with a philosophy that a failure 
to gain approval this time round would put the project out of 
reach in terms of expected environmental performance. A 
low-risk approach was required and one which, at the end 
of the day, had to deliver a will to all stakeholders. 

The resultant second Environmental Impact Statenent 
was five volumes and over I 500 pages in length. It included 
a separate EIS for the 100 km electricity transmission line 
to the project and a 200 page Species Impact Statement. It 
also included a revised tailings curtailment design (figure 4) 
and a new type of study which examined the project's long 
term compatibility with its surrounding en ironment. This 
study formed an eight month 'pre—assessment' for the project 
before the ElS was commenced. 

Further precedents were set. A Memorandum of 
Understanding (MOU) was pursued with several NSW 
environmental groups. The MOU coiimits North to establish  

an environmental trust to receive funding over the life of 
the project estimated at about $6 million. This money is to 
be used to purchase land for conservation purposes and for 
funding other land management initiatives in the region 
directly sLirrounding the mine. 

The consent conditions arising from the public 
assessment of the project are comprehensive but manageable 
and place the onus on carefully designed environmental 
management planning. In a new initiative for the NSW 
Government. there is a requirement for an independent panel 
of three people to pros ide an overviess of monitoring 
programs and Government audits of the operational project. 
The panel is also expected to produce a public Annual State 
of the Ens iron men t Re port for I ake Co ss at 

PROJECT SNAPSHOT 
Measured and Indicated Mineral Resources at 30 June 1998 totat 
09.4 iii ill ion ton ries grading 1.5 g/t gold at a 0.8 g/i gold cut ott 

for 3.2 iii I lion ounces of contained gold. 
The capital cosi is approx iii atet y 220 nO!! ion including 
mittion for the etectricus transmission tine). There ssould be a 
two year con siructi Ofl pel Rat. 
The des elopment ease for the project is based on the production 
of 2.7 miltion ounces of gold over 13 years (approximate)) 
270 000 01/yr for eight years then 120 000 07/yr for just o'.er 
four years). 
Conventional open pit methods will be used to mine 204 Mi of 
mi'ri it 0/ r 'i'ht S 

Mi It i ng a itt he by coiis cut i onal fI ot aO on and c anide teaching 
processes. Mill capacity ss itt be 6.0 Mi per Sear for a total 
throughput of 76 Mt of ore and a si mitar amount of tLu t tugs. 

One of the more difficult balancing acts in gaining 
Government approval for it project is matching the 
he i ghte ned expectations in the C01111flUnity for a 
commencement of the project. At the time of writing, the 
decision to commit construction capital to the Cowal Gold 
Project has yet to he taken by North. Since 1996 little 
expenditure has been directed towards the financial 
enhancement of the project given the uncertainty surrounding 
the ability to clear the Government's environmental hurdle. 

The process of fine tuning the project's financial model 
is now again underway, with an internal study to identify 
key areas for impros ing costs associated with the project. In 
the meantime. North is pursuing other activities that have 
been deferred, including the lormalities necessary for 
obtaining a mining lease. 

The current Consent is valid for 21 years from granting 
of the mining lease and construction is required to commence 
within the next five years. 

Article prepared from a paper jireseit/ed i,v Richard Peters, 

Group A dii ser- ( oinmil/i liv Relations, North Lint ited. at the NSW 
Mineral P spioraiion & lines tote/it '99 ('o,ifrre,u e. i-Or In uihe u 
uifoimatioit. Richard Peters can be reached on (03) 92075111. 

16 	 www.minerals.nsw.gov.au 	 Minfo 64, 1999 



Emba nkmen 	 N Northern 

Emba 

 
 plwaste 

acement _em CO 

Northern 	ROM Pad 
tailings 
storage Pit  

Plant 	 A 

r Soathe 	
Low grade 

are 

[_ 

MLA BoUnd emacemnt 

PLAN 
(showing selected sections across environmental 

and rehabilitation developments) 

	

Swale 	 Topsoil 

Low salm ity subsoil 

Capillary layer 	 Tailings 

Detail 2 

- --_ 	t 	Reverse qrade 	
Berm 

Topsoil 	

Low salinity subsoil 

Tailings 

	

	 upstream lift 	 - - - - 

Natural Surface Level 

	

Second 	
gypsum treated if necessary) 

H;eoti 

Not to scale 
TAILINGS STORAGE REHABILITATION CONCEPTS 

C 

Detail 2 

Cat off 
drain 

C 

Berm drain 10% longitudinal fall 
- - 	 and crosstall) 

- 	
Low salinity subsoil Topsoil 

Oxide waste zone 	- - - 

	

1 	 _ 

Surface rehabilitation zone 
Detail 1 

5 

Reverse graded berm 
Detail 1 

Waste rock Toe drain 

	

Oxide waste zone 	 3 

TNamraroundsarface 

----- ------ Not to scale 

Removal of topsoil and subsoil 

B 	 during pre-stripping phase 	 Base drainage control zone 
B 

WASTE ROCK EMPLACEMENT REHABILITATION CONCEPTS 

Surface rehabilitation zone 

scale 

A 	Perimeter waste rock emplacement 	 Low salinity lake sediments 	 Lake protection band 	Toe drain 	Temporary isolation band 	A 
Oxide waste rock 	 )open pit pre-stripping) 	 low salinity lake sediments 	 Inert oxide waste 

and lake sectiments 

LAKE ISOLATION SYSTEM 
Modified from E.I.S. 	 23266 

Figui' 4. Eni'jronmenta/ (111(1 re/ta/,jI,ta/io,t plans for the Cowal Project (redrakf'n from second EIS) 

Minfo 64, 1999 	 www.minerals.nsw.gov.au 	 17 



COMPELLING CASE FOR 
RIDGEWAY GOLD PROJECT 
Access to, and sampling of, an estimated 44 million tonne gold 
resource at Ridgeway is now well advanced. 

The Ridgeway gold—copper orehody (Minfo 57. p  35) is three 
kilornetres to the north—west of the recently commissioned 
Cadia operation (Minf 62. p 48). which is south of Orange 
NSW (fi(Ture I). 

The Ridgeway resource was discovered in 1996. Since 
that date, additional drilling, assaying, resource estimation 
and substantial environmental studies have been carried out, 
as well as the construction of 3 100 in of an exploration 
decline (as at April 1999). 

The Ridgeway project is owned by Cadia Holdings Pt) 
Ltd, a wholly owned subsidiary of Newcrest Mining 
Limited. 

Ridgeway is a stockwork style of deposit consisting of a 
high grade gold copper—magnetite quart! vein stockwork 
within a lower grade sheeted quartz vein package. 

The stockwork at Ridgeway is a complex of interlocking 
sets of veins. which is set within a sequence of suhparailel 
veins. All veins might have formed by mineral being 
deposited along fractures, with the stockwork developed in 
association with a moniodiori Ic ii ti ii SR)n. 

The whole stockork/sheeted vein coniplex is hosted 
predominantly by the Late Ordovician Forest Reefs 
Volcanics and extends down into the underlying Weemalla 
Formation. The top of the deposit is some 450 in to 500 in 
below the surface and is totall) blind, being covered by 30 in 
to 80 in of Tertiary basalt. 

I 

.: 

.--: 
7s 

At a cut-off grade of 2.0 g/t (gold equivalent) the current 
estimated resource at Ridgeway is: 

Indicated resource 32 million tonnes at 2.9 g/t Au and 09(% Cu 
Inferred resource 	12 million tonnes at 1.8 g/t Au and 0•7(%  Cu 
Total resource 	44 million tonnes at 2.6 g/i Au and 0.8/( Cu 

The rock at the proposed mining depth is fresh and 
empirical studies indicate that it has a high strength. 
However, locally weaker zones are associated with 
prolili nent faults and shears. 

Project development 

The Ridgeway orehody is a massise deposit and, as a result 
of studies to date, it is evident that Ridgeway could he 
developed in any of a broad range of mining methods. 1-laying 
established the potential of Ridgeway. much additional 
information about 'bulk' properties was required. A 'base 
case development plan' based on sub-level open stoping with 
cemented backfill was compiled to represent a 'minimum 
case' outcome. This plan clearly demonstrated a loxA risk, 

idIjIL project. 
A real opportunit) for Ridgeway, however, is a 

mining method which can eliminate or significantly 
reduce the requirement for cemented backfill. 
In order to realise such a result, additional information 
is needed, particularly with respect to orehody 

geotechnical data and hydro- 
L'cologicu I 	confirmation. 

multiple exposures of the 
'orehody. Early development 
in accordance with the base c ise 
development plan will enable 
this information to he collated. 

- 	 The base case development 

k
-' 	plan would mine and process 

15.3 million tonnes of ore 
with a grade 3.5 g/t gold and 
0.9Y copper, based on a cut-
off of 4 g/t gold equi\ alent. 
The nominal production rate 
would he 1.5 million tonnes per 

' 	year. A preliminary i 'eview of 
' 	that concept indicated that 

alternative mining development 
-. 	 strategies and mining methods 

based on greater knowledge of 
the 'orehody' were likely to 

.Sonie 3 100 in of ekplorcltion 

/ccline it'u.v coiictriu - ted by 

April /999 
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Fire Fighting Tanks 'I 

significantly improve project economics and allow the cut-
off grade to be lowered and production rates increased. 

Development of the decline and the consequent enhanced 
sampling will proceed in accordance with the base case plan 
in order to gain the geotcchnical and geological information 
required. Concurrent with that work, the feasibility study 
process will commence at conceptual leel leading to pre-
feasibility and final feasihilit, anticipated by late 1999. 

If' no further improvement in project economics results 
from the additional work, it is proposed to finalise the 
feasibility study and develop the project in accordance with 
the base case development plan. 

Mining, processing and permitting 

The mining method selected for conceptual planning takes 
into account the key factors identified. That method is a 
combination of primary stope extraction by sub-level open 
stoping with cemented rockfill, and secondary stope 
extraction by long hole open stoping with continuous 
(uncemented) rockfill. 

Three options were considered for the processing of ore 
from Ridgeway. 

I ) Treatment through the existing Cadia Hill concentrator 
with only mini iii u iii modifications made to the 
concentrate handling facilities. 

Treatment through the existing Cadia Hill concentrator, 
with additions to the flotation, regrind and concentrate 
handling facilities. 

Treatment through a dedicated Ridgeway concentrator 

Ridgeway ore would be treated through the Cadia Hill 
concentrator for the first three years of production for all 
options. 

The option of treatment through a dedicated Ridgeway 
concentrator was preferred due to higher metallurgical 
recoveries and a lower impact on Cadia Hill economics. 

The exploration-based licence under which the early 
decline work was developed places limits on the extraction 
of ore to a bLilk sample of 2 000 tonnes. This scope of work 
was completed in June 1999. 

Following discussions with the Department of Mineral 
Resources and Department of Urban Affairs and Planning, 
it was recommended that two staged permits be sought. The 
first is an interim permit to allow further development and 
trial mining of up to 100 000 tonnes per month for a period 
of 18 months commencing in May 1999. This would enable 
the necessary information to be gathered in order to complete 
a thorough feasibility study which will optimise the resource 
extraction and enable presentation of a fully detailed 
Environmental Impact Statement (EIS) associated with the 
proposed development. 

The second stage of permitting will be for full-scale 
development at Ridgeway and will be based on the results 
of the optimisation and feasibility studies. 	 IN 

A rude prepared from a paper pre ented hr Don Range, 
Project Manager Ridgeway Project. Nei ic/c's! Minin i Limited, 
at the NSW Mineral Exploration & Int'evt,nent '99 Conference. 
For further imutornmation Don Runte can be reached on (02) 
6392 2550 or e-mail: rmom t'ed@ imem m'mre,st. m oman 

Making the best 
even better... 
Talk to the experts about 
your liquid storage needs 
Pioneer Water Tanks are Australia's largest water 
tank manufacturer. Providing real liquid storage 
solutions to every state and 27 countries 
internationally. 
The galaxy water tank, available from 5000 to 
400,000 gallons, is top of its class for strength, 
durability and aesthetic appeal. Constructed from 
B.H.P. Zincalume®steel,  a heavy-duty food grade 
liner and engineered to withstand the worst of 
Australia's climate. The Galaxy by Pioneer Water 
Tanks offers you a lifetime of service and a 
20 year conditional guarantee. 

Built Stronger 
To Last Longer 

oi i rree 1800 999 599 Pioneer International 'Fel: +61-8-9274 4577 Fax: +61-8-9274 4588 

Water Ta ii  ks 	Email: pitank@ca.com.au  
Website: www.pioneertanks.com.au  



JAPANESE INVESTMENT IN 
PORT KEMBLA COPPER 
After meeting a number of legal, environmental and industrial relations 
challenges, Port Kembla Copper is ready to begin smelting operations at 
its Port Kembla site. 

Redeveloped by tour Japanese companies. led by FLirukawa 
Co. Ltd ssith a 52.5Y1 stake, the project will directly employ 
220 people (plus contractors) and is due to be-in smelting 
operations this coming October. 

On completion. the plant will smelt 400 000 tonnes of 
concentrates and produce 120 000 tonnes of refned copper 
and 350 000 tonnes of sulphuric acid each year. It will also 
process around five tonnes of gold and 30 tonnes of silver 
every year. 

The Ne 	niirh Wilcs Government has been ver'5  

supp(uiRe of this project at all stages. from innial planninIg  

through to current development, and has provided 
considerable assistance in dealing with nl1ny complex is" ii''. 
facing the developels.  

The project is extremely sensitive because of 
ens ironmental issues arising from past operations at the site 
and its close proximity to residential areas. 

Best practice is being adopted by the company 
to meet the so IvLnt conditions agreed with 
the New South Wales Environment Protection Authority. 
This includes a second, additional, acid plant to improve 
sulphur dioxide (SO) recoveries, a new converter furnace 
and enclosed ladle transfers. The smelter building will be 

Aiid stu/ under COJIST1U(!1O1? 

'111ode JI!l1l(/( -C i/i pI(1( - c 

fully enclosed, replacing the earlier 'open-aisle' arrangement. 
Port Kembla Copper ( PKC) is also installing a new state-of-
the-art water treatment plant. which .s ill al luw iiiot v ater 
to be recirculated and kept on site. 

Approvals for development were granted following a 
public Comniission of Inquiry. Despite this, a legal challenge 
was mounted in the Land and Environment Court against 
the Government in an attempt to stop the development. 
.\lihough confident of the outcome of the Court's 
deliberations, the Government was concerned about delays 
I r the project and consequent delays to its employment 
nenefits while the matter was locked up in litigation. As a 

ult. the Government introduced legislation into the 
I wliament to ratify approval, removing any potential for 
uouht. This move was supported by both major political 

irties and passed through both Houses. 
Budgetary constraints limited the financial incentives 

\ ailable from the Government, but some assistance was 
anted in the form of payroll tax relief. 

A major issue for the investors has been industrial 
,Iations in the Illawarra Region. 

A single union site agreenlent pros iding maximum 
lexibility was required. As a result, a Memorandum Of 
nderstanding (MOU) was negotiated with the Australian 

\\orkers' Union (AWU) prior to making the ins estment 
decision. This was developed into a Draft Agreement (EBA) 
v hich recognised the 'greenfield' status of the project and 
the need for best practice. The practical issues of converting 
the Draft into a registered Agreement proved more difficult. 
However, after some months of negotiation. the Agreement 
was signed in July, and is now submitted for approval. Key 
elements include annualised salaries, no demarcation. 
'seamless' conditions between staff and EBA employees and 
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recognition that the company niust compete in 
world niarkets. 

The operation of a doniestic n1eIter in Ne 
South Wales brings signitcant benefits for local 
copper mines, including savings in 
transportation costs and more efficient cash 
flows. Mines which otherwise may 1101 be viable 
may he able to renlain open, while ohers may 
now he able to re-open. 

Consumers will also benefit from more 
conlpctitivc pricing and incrc ised flexibility.  

The new owners have developed a unique 
'Simplified Process Flowsheet' which deploys 
some of the best smelting technology available 
to achieve many econonlic and environmental 
improvements. Core plant includes a Noranda 
Furnace (from Canada) for Primary Smelting, a 
Mitsubishi ContinuoLis Convertor for Secondary 
Smelting, and an Anode Casting Process from 
Finnish company Wenmac. The new acid plant's 
'double contact process, which includes a new Hitachi 
Zosen plant. brings 99.5/ (plus) efficiency in SO, 
recoveries. A completely new refinery using Australian 
'ISA' technology completes the major plant components. 

For Port Kembla Copper. the strong intercompany 
relationships which exist in Japan proved invaluable in 

Ajiocic' 'heel Jj tuda IIOII .5 

providing access to the best smelting technology 
available. 

/i ri/c/c prcpare(/ fro,ii a paper prevented by Ma/co/ni Thyme 

/'revic/eiil & CEO, Port Keoib/a Copper P/v Lid, at the N.S'W 

Miuera/ Exploration & I,ii'e,vt,nent '99 Co,it)'reace. For juriher 

titorniaiiii, Ma/co/ni Taylor cciii be reached on (02) 4275 0200. 

Interested in: 

Minerals How the Earth Works Rocks Fossils 

GEOS1 12 THE PLANET EARTH and 
GEOS 115 MATERIALS OF THE EARTH 

are units that can be studied as either a stand-alone course 
or as part of a full degree program. There is no assumed knowledge. 

For more information contact: 

Kelsie Dadd 

M9 	E-mail: kdadd@laurel.ocs.mq.edu.au  

MACQUARI E 	Rosemary Milburn 
U N I V V P V I TV 	S VON U V 

E-mail: rmilburn@laurel.ocs.mq.edu.au  

Folded rocks mountains erosion continents 
V  renewal ore genesis sediments volcanism 

degradation oceans 
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SYERSTON NICKEL-COBALT PROJECT  
PROMISES HIGH GRADES AND LOW COSTS 
The Syerston Nickel—Cobalt Project is planned as a stable long-term source 
of refined nickel and cobalt that could supply up to 10 per cent of the world's 
cobalt metal during a 30-year plus operational life. 

Syerston is located in central New South Wales in proxirnit 
to Parkes and Condoholin and is owned by listed Australian 
company Black Range Minerals NL (figures 1. 5). 

With current capital cost estimates ofA$490 million, this 
project would employ more than 1 000 people during 
construction and over 300 when operational (figure 6). 

The orehody at Syerston is a limonitic nickel—cobalt 
laterite which is currently estimated to contain a resource of 
100 million tonnes with a grade 0.66 nickel and 0.11 
cobalt. This is an equivalent grade of 1.06 (4  Ni (assuming 
Ni eq = Ni + 3.64 x Co). The ore would he treated using 
autoclave leaching (pressure acid leach) at an estimated leach 
feed rate of 1.5 million tonnes per year. 

REFERENCE 

Explorat on licence (EL) 

xploration liceride applicatiuri 
S Tottenham 

Limestone licence application 

Inirusive complex 

Fit ield Joint venture 

I Tullarnore 

SVERSTON AREA 

Fifiela 
N 

Trundle 

Condobolin 

0 20km 

23269 

Figure 5. Location of Black Range Minerals NL tenements 

The ore zones are typically flat lying and are between 
10 in and 40 m below the surface (figure 7). They lend 
themselves to extraction of higher grade goethite 
mineralisation from upper zones during initial mining. Lower 
grade ore from deeper zones can be upgraded significantly 
by removal of barren silica. 

The mineralisation at Syerston is similar to that treated 
by pressure acid leaching at Moa Bay in Cuba since 1959. 
This type of ore responds well to the proven pressure acid 
leach process. Standard refining practices will be used to 
produce LME grade nickel and LME grade cobalt metals. 

Low costs 

A number of favourable factors contribute to the project's 
projected low operating costs. 

The ore is free digging and has a low strip ratio due to 
thick ore sequences. 
It is a compact resource, covering some two by three 
kilometres only, reducing ore haul distances to the plant 
relative to other laterite projects. 
The limonitic (iron-rich) nature of the ore enables rapid 
leaching and permits high autoclave feed densities. Leach 
kinetics indicate that at least 95°% of both Ni and Co are 
extracted within 60 minutes. 
The ore has a low acid consumption requiring an 
estimated 250 kg of acid per tonne of ore, compared to 
typical Western Australia laterites which require over 
400 kg per tonne. This is because of the low magnesium 
and aluminium (clay) content of the limonitic ore and 
the quality of water to be used. 
Energy costs (electricity and steam) would be low 
because the project benefits from its proximity to the 
Moomba to Sydney natural gas pipeline and the 
competitive electricity market. The gas pipeline is some 
70 km from the project area, while it is anticipated that 
electricity will be available at less than $0.05/kwh. 
The project is located close to established infrastructure 
such as standard gauge rail, bitumen roads, grid electricity 
and mining communities. 
Good quality water will be obtained from borefields 
within the Lachian palaeochannel about 60 km distant. 

Additional factors could enhance the project include. 

Potential for upgrading by rejecting siliceous components 
in the ore. Test work has indicated an upgrading of feed 
by over 50'/c from the lower siliceous zones. 
Potential limestone resources have been pegged within 
20 km of the project site. The limestone is necessary for 
acid neutralisation purposes during processing. 
Platinum mineralisation has been identified within the 
overburden and within the nickel—cobalt ore zones. 
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Figure 6. Sverston 'S compact iYS011iiC, coicrilIg ttt() hI i/tree ki/oiiietres oil/v. 

a/Ion's for S/tort ore haul chstaiices to the p/cult 	 For the first twenty years of the 
project the average ore grade would be 

Potential exists for platinum recovery with minor credits 
	

lower than over the first five years, although the tonnage of 

	

and pilot plant test work will be used to develop a 	metal produced will be only slightly lower (14 670 tonnes 
recovery circuit. 	 nickel ore and 2 770 tonnes of cobalt per year). Cash 

	

The project development schedule for Syerston involves 
	operating costs are estimated to average US$2.05/lb nickel. 

	

completion of the feasibility study by the end of the first 
	or US$0. 16/lb nickel after credits. 

	

quarter 2000. followed by detailed design of items with long 	Article prepared from a paper presented by Geo/j Matterant, 

	

lead times. Project financing activities are scheduled to begin 	Lxecitt,te Di,'ectoi; Black Rcutgc' M,ne,y l.s NL, a! the N.SW Mi,te,al 

	

in the fourth quarter of 1999 following completion of reserve 	Lxploi'atiomt & I,lte3 One/li '99 Con fe,'e,t cc. Geoff Motie,'cu,t call 
definition drilling and pilot plant work. 	 be ,'eachec/ on (08) 9326 5700. 
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Figure 7. The oreboc/v at Sverston is it linionitic' nickel—cobalt laterite u'lucli is estimated to contain aresource of 100 

million to/tiles with a t,'rcic/e 0.66% nickel and 0. / 1% cobalt 

Site construction is scheduled to begin 
at the end of the third quarter of 2000, 
following project approvals anticipated br 
the second quarter of next year.  

Conimissioning on ore is scheduled 
to be-in from the end of the first quarter 
in 2002. Over the first five years of the 
project the Iced grade of the ore would 
he 1.18% Ni and 0.30C/c  Co (2.27% Ni 
eq). The 1.5 million tonnes per year of 
feed would yield 14 700 tonnes of nickel 
per year and 2 800 tonnes of cobalt per 
year. 

It is estimated that the cash operating 
costs over the first five years of the 
project would average minus US$0.65/ 
lb nickel after cobalt credits (before lax 
but after royalties). Without cobalt credits 
the cost would be US$1 .87/lb nickel. 
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L1iUIM. 	 . 

CSA COPPER MINE REOPENED WITH 
RENEWED FOCUS 
With plans in place to improve work practices and minimise mining dilution, 
Cobar Management Pty Ltd has recommenced mining operations at the Cobar 
CSA copper mine. 

The deposit was discosered in central ssestern New South 

Wales in 1570, 's ith large scale underground production 

beginning in 1965. The CSA Mine lies in the Cobar Trough 

with the Elura Mine to the north and the Peak Gold Mine to 

the south (see figure I. p  5). 
After Cobar Mines Proprietary Limited was placed in 

receivership. Cohar Management Ptv Lid (a wholly owned 

subsidiary of Glencore International AG) is now focussed 

on protitably mining the QTS North ore zones, particularly 

the K and M lenses. 
The key elements of the new operating philosophy 

require: mininlising the mining dilution: impros ing the 

efficiency of work practices: and reducing the throughput 

while maximising the grade. 

This operating philosophy is accompanied by the 

coiiipan 's commitment to: 

repay the debt owed to Glencore: 

achieve profitable gross th: 

achieve the highest possible return on the capital 

in vested: 

practise responsible environmental management: 

provide a safe and healthy workplace: 

improve the culture of CSA by giving people meaningful 

work that offers opportunities to develop new skills: 

and 

to be a good corporate citizen of Cobar. 

Efficiency gains 

Shareholders are demanding greater returns on the cash 

invested. The previous work practices and organisation 

structure were inappropriate to achieving profitable 

operations at current comiiiodity prices. To survive with such 

pricing lesels, a mining business must ensure that all tasks 

either add value or result in adding value to the business 

objectives. 
Cobar Management is building a business-focussed 

organisation in which all stakeholders will benefit. Now in 

place is a flat organisational structure with integrated teams 

working within two primary and two service units. The 

primary business units of Metallurgy and Mining are 

responsible for all planning. maintenance and production 

requirements for each unit. The Administration and 

Engineering units deliver support functions such as costing, 

audits, and planning support to the priniary units. 

Business Linit managers will be measured against key 

performance indicators and subject to comprehensive 

performance re iews to ensLire that they continue to add to 

the company's success. 

Contractors have been engaged to pros ide resources for 

the operation as part of a partnering alliance strategy where 

the risk and rewards are shared. A planned total workiorce 

of 107 people will be employed to produce 500 000 tonnes 

of ore for 30 000 tonnes of copper per year. Previously.  .3ñ5 

people produced 1 100 000 tonnes of ore per year for a total 

copper production of 30 000 tonnes. 

Reduce mining dilution 

Historically there was e\cessi ye 

dilution ssithin stopes where the sub-

level was spaced at 40 iii and extracted 

over an extended strike length. The 

proposed stoping method is the 

longhole hottoiii slicing method 

incorporating a 40 in sub-level interval 

with a strike extension of 15 m. A 

geotechnical review indicated the span 

will be stable at the proposed stope 

dimension. The extraction sequence of 

lie mining operation is critical, with a 

series of primary and secondary stopes 

incorporated in the mine plan. A 

hydraulic fill system will be 

/(1!Weil 101(11 n'orkfor(c o/ 107 

7)/C 

 

will pmthue 3() 000 toll/iCS 

'7 (Q/)/)C1' pCI 11(11 
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EXPLORATION LICENCES IN FORCE JUNE 1999 

BASIN 

QUEENSLAND 
	

LISMORE 
S 

GREAT AUSTRALIAN BASIN 	LIGHTMNGRIDGE 

KANMANTOO 	 BOURKE 

FOLD BELT 

(1)1 • 
01 	

J 
NEW ENGLAND 

CI 	 WIlliE 	 . 

CLIFFS 	 Ar ARMIDALE 

GUNNEDAN 
I 	 S 

31?  

>1 
C. 

COBAR 
I I 

BROKEN HILL DUBBO 

PR 
33 ORANGE 

I. 	
• LACHLAN FOL) BELT 

c 
L 

Ir  

MURRAY BASIN • p • -J 

N WAGGA 
WAGGA 

• 
,LSIANBERRA 

VICTORIA 

NEW SOUTH WALES 
EXPLORATION LICENCES 

37' JUNE1999 
100 0 	100km 

141E 	 143 	 145 	 149 

I 
N 	FOLD BELT 

'I  

S 

SYDNEY 

SINGLETON 

BASIN '10NtASTLE 

LITHOOW 
S 

SYDNEY 

WOLLONGONG 

LORNE 
BASIN 

REFERENCE 

Current 

Under Application 	- 

1510 	 153' 	23282 

SUMMARIES OF TERMINATED EXPLORATION LICENCES 
EXPLORATION LICENCES CANCELLED/EXPIRED JANUARY - MARCH 1999 
EL 2774 	 J.M. Stephen P/L EL 3620 	 Gold Mines of Australia (NSW) P/L 

Location: 50 km SW of Tamworth Location: 15 km SE of West Wyalong 

Objectives: Zeolite Objectives: Porphyry copper—gold 

Geological niappilg. sampling and drilling isere used to assess The tenement is proximal to the Gilmore Fault Zone. Regional 

Late Carhoniferous volcaniclastic and pvroclastic rocks West geological mapping, modelling and interpretation ol airborne 

and north of the Escott ionic 	Several tens of mu I ions of tonnes magnetic and gravity data and dri 11mg Was conducted. The lack 

at 	greater than 60 	7eolite have been identi lied in ses eral of possible intrusive centres and the thick (greater than 120 m) 

deposits. Applications for mining leases and assessment leases regolith cos er dois ngraded the prospects ity of the area. 

has e been lodged over some of,  these. 

EL 3465 	 Pasminco Exploration Ltd EL 4023 	 LFB Resources NL 

Location: 55 km N of Cobar Location: 35 km-90 km N of Orange 

Objectives: Gold and base metals Objectives: Gold 

Work undertaken mcI udes detailed magnetic studies and deep The 	licence surrounded the lnstoi ic 	Stuart Tois 1 Goldfield. 

drilling to test grits tv. magnetic 	and geochemical anomalies. Streani sediment and soil sampling identified areas of gold and 

ospect Where srface Principal 	interest 	svas On 	the 	Burn 	pr 	 u arsenic—antion) anomalism bitt these Were not drill tested. A m 

arsenic, copper and gold anomalies are associated With magnetic gras it) anomaly near Manna Hill, ishere there are known felsic 

and gras it) anomalies. 	No significant results is crc obtained, intrusions, also remains untested. 
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ELs 4535, 4536 	 Rio Tinto Exploration P/L 

Location: 35 km WSW of Broken Hill 

Objectives: Base and precious metals 

The Thackarini.ia niineral field was evaluated for poi metallic 
ciii deposits. Detailed mapping. geochemical sampling and 

induced polari sat ion (I P) surs evs outlined a 750 m x 750 m 
anomalous zone. 	Diamond drilling (It) holes ) intersected 
infrequent si den te—q LI art7 sri iph de veins asotated w I th ii arrow 
sericite—chlorite altered ,ones. The best intersection ss as 2.6 iii 
at 6.44 Ph, 2 7Q Zn and 112 gIl Ag. B ulk tonnage potential 
Was concluded as low. Aeromagnetic data were assessed for 
Carrington-ty pe targets ..Six anomalies were followed up w tb 
no significant results. Drainage geochemistry highlighted a 
number of anomalies but auger drilling failed to ideritilv any 
bedrock source. 

EL 4591 	Nosebi Mining & Management & Dowmill PIL 

Location: 20 km S of Goulburn 

Objectives: Base and precious metals 

Exploration by joint venture partners PlatSearch NL and CRA 
Exploration PL focLissed on mineralisation associated with 
magnetite and psrrhotite. An airborne survey identified a 
number of hullseve anomalies. RotarN air blast ( RAB) and 
diamond drilling at three o( these intersected mineralised skarn 

with patchy gold, copper, zinc and minor lead and moly hdenuni. 
Intersections included 1.7 in at 1.2 ppm An. 4 in at 1. I I (/ Cu and 
1.5 in at 4.091/( Zn. Further testing of these prospects was 
planned hut not carried out 

EL 4808 	 Minerals Corporation Limited 

Location: 35 km SE of Bathurst 

Objectives: Garnet 

The licence ss as aeLiired to explore the Mount Tenny son garnet 
molybdenum deposit and other similar snial I skarn deposits. 
However. I ietd activities were hindered by access difficulties. 
Metallurgical work confirmed easy recovery of motybdenite by 
froth floatation and that garnet could be separated by a variety 
of methods. The garnet, mainly andradite and grossular 
andradite, was concluded as less desirable than the almandite 
available elsewhere in the Si:iie 

EL 4930 	 Exodus Minerals Limited 

Location: 20 km N of Broken Hill 

Objective: Base metals 

Work comprised reprocessing of aeronlagnetic data and 
interpretation, aerial colour photography. and data review. 
Following company restructure, work was ended in order to 
concentrate on more ads anced projects elsess here. 
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constructed to use deslimed tails, with 
1014 cement added to allow crown 
extraction, 6/ cement in the prirnar\ 
stopes for stability during the 
extraction on the secondary stopes. and 
unceniented fill in the secondary 
stopes. 

The mi nerali sation at the CSA 
Mine occurs within veins and sub-
massi e to massive orebodies, with 
five major ore tones having been 
identified. They all strike north south. 
are steeply dipping to the east and 
plunge steeply to the north. 

The QTS North orehody is a blind 
system that commences approximately 
700 m below the surface and has been 
traced to a depth of 1900 in below the 
surface. The QTS north system 
consists of five lenses (K. M, P. Q and 
R) containing high grade copper-rich 
ore, with some intersections up to 20%. 
A 42-hole drilling program completed 
by Mt [yell Mining Company in 1998 
indicated a measured and indicated 
resource of 3.5 mill ion tonnes at 6.5Y( 
Cu. The mineable reserves estimated 
using a cutoff grade of 3c/1  Cu are 2.9 
million tonnes at 6.25c/c Cu. 

Mining operations will initially 
target the higher-grade K and M lenses 
(of the QTS North ore body) at a 
production rate of 450 000 tonnes per 
year between the RL9 190 and RL8890 
levels. This is to help repay the debt to 
Glencore. Other areas will be evaluated 
to add marginal (cost) tonnage that 
increases the return on cash invested. 
Present drill intersections show ing the 
grade and tonnage indicate that the 
QTS North system continues at least 
550 m below present planned mining 
operations. Further modelling of the 
geological information will determine 
the resource tonnages at different cut-
off grades. 

There is an excellent opportunity 
for the CSA Mine to grow to be one of 
the premier copper mines in New 
South Wales. 

.4 ItiCIe Iirepoi'ed troni (t paper presented 
1,1 Drn',d VVI')odo/I, Geite,'aI Maiiote,; 
Operaon.s Cohn,' Mo,topente,ti Pu Lid, 
oi the N.S' W ft/fin era / L.s /1 In to tin,, 
hue., hue,,! '99 Cnn ferenee. Ra,' foci/ic, 
I ,ifor,no I inn, Do u/il Wondall can be 
reached on (02) 6836 2001. 

The area (figure 8) was identified 
in 1991 when high temperatures 
were obtained in two Pacific Power 
gas investigation horeholes, drilled 
three kilometres apart, about twenty 
kilometres soLith of Muswellhrook. 
The area around the horeholes has been 
termed the 'Muswellhrook Geothermal 
Anomaly'. 

The temperature of the Earth's 
crust increases with increasing depth. 
In some locations, the temperature 
increases so rapidly that rock at 
temperatures well in excess of 250°C 
('hot rock') can be found at depths as 
shallow as three kilometres. 

Under favourable circumstances, 
the hot rock can be fractured and water 
from the surface can be circulated 
through it by means of high pressure 
pumps. The superheated water can then 
be returned to the surface and used to 
generate electricity (figure 9). 

Hot rock geothermal energy ('hot 
dry rock') is quite different from 
corn entional geothermal energy which  

in olves the recovery of naturally 
occurring superheated groundwaters in 
active or recently active volcanic areas, 
such as those in Italy, Japan and New 
Zealand. For the Muswel brook 
locality it is possible that a 'hot' granite 
may be present below the coal-hearing 
Sydney Basin. The coals can act as an 
insulating blanket to keep the heat 
contained. 

Energy recovery 

In a hot rock geothermal energy 
recovery system, an artificial reser oir 
is engineered in a lint rock and high 
pressure water from the surface is used 
to recoer energy from the reservoii'. 

Initially, a water injection well is 
sunk into the rock mass. A network of 
fractures, which peneti'ates as much as 
500 in into the rock from the well, is 
then developed by means of hydraulic 
fracturing. This fracture network'iid 
the host rock constitute the hot rock 
geothermal energy reservoii'. 

HOT ROCKS COULD YIELD 
MEGAWATTS 
Pacific Power has been granted an exploration licence in the 
Jerrys Plains area to assess its potential as a source of hot 
rock geothermal energy. 

REFERENCE 

Major structural geological units' 
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FEATURE 

A second well is then sunk into the fracture network and 
this acts as the water return or production we ll. 

Water at high pressure is pumped down the injection well , 
forced through the fracture network in the rock, ga ining heat 
along the way. and then returned to the surface via the 
production well (figure 9). 

At the surface, the superheated water can be used in a 
plant to generate electri city. 

Pac i fie Power pl ans to drill and undertake testing in 12 
investi gati on bmeholes over the peri od 1999-2000. ThP.se 
boreholes, which will be up to I 000 m deep, will provide 
information on the temperature and stress of the rocks at 
depth . Thi s phase of the program aims to determine the 
location of the hottest part of the Muswellbrook geothermal 
anomaly. 

Electricity generation 
(from hot water) 

Top up iOr-water 
supply 

I I 
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If commercial quantiti es of geothermal energy are 

ultimately identified, water injection and producti on wells 
would need to be drilled at some future time to extract the 
heat from the hot rock. 

_ fractu~ed basement 
gran1te +--( ""~"''~ ""' ~ + ·hot" granite 

r !- ' 

·' Prov ided that the ex istence of the resource is confirmed, 
investi gations between 200 I and 2005 could include deep 
drilling to a depth of about four kilometres, hydraulic fracture 
of the rock and contouring of fractures as they are generated, 
and mapping of the distribution of the fractures, water 
~.-ircul:ltinn trial s and feas ibility studi es for a I 0 to 
20 megawatt electri city generatmg plaut. • 

23272 

Figure 9. Water is superheated by the.fi"actured granite 
and used to drive e/ectricitv generation turbines 

Article prepared.from inj(mnation presented at the NSW Min eral 
Exploration & h ll•estment '99 Conference hy Car/ Webe1; Energv 
Resources Del'e!opment Manage1~ Pacific Powe1: For further 
information contact Car/ Weber on (02) 9268 7970. 
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J\ [ J l J [J CONSULTING ENGINEERS TO 
r\ \. THE MINING INDUSTRY 

The Australian practice of Ove Arup & Partners was established in 1963 and today has offices in all states, New 
Zealand and Papua New Guinea. lt employs over 400 staff and has strong links with other Arup offices in SE 
Asia, Europe, Africa and the USA. 

Arup Geotechnics offers a comprehensive geotechnical engineering service in planning, design, construction 
and project management. lt was established to complement the work of the practice at large and offer clients the 
level of specialist expertise that has made it one of the world's most respected geotechnical consultancies. 
Project experience, derived from work throughout Australia and abroad, and the services we offer include: 

• Mine infilling I tailings characterisation I analysis of pa,_ste attributes 
• Mine infrastructure design I site investigation I planning 
• Pit slope works I slope stability I stabilisation works 
• Haulroads I re & waste transportation systems 
• Hea ati d ptr al dEJ>ign 
• Mining su s idence asses qtem.~'!m!9!1'ft SPJI!~ 

hydrogeology_arld stormwa erJnanagemerit ----
resource assessmi · ,;. 
management I tailings dam design & opera ron 

oarna~1e I noi~e I assessmerts 
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NSW STATE GEOSCIENCE 
PACKAGE 

A CD is now available for the NSW State Geoscience Package. The 
package has been released in PC-based ArcView 3. 

Software and Mapinfo 4.5/5. 
The package provides full GIS functionality to manage, manipulate, and 
analyse the following datasets: 

Geological datasets 

Exploration datasets 

Geophysical datasets 

Stratotectonic units 
Structures and lineaments 
Major basins 
Major structural units 
Scanned maps 
Scanned photographs 

Major mineral deposits 

State magnetics image 
State gravity image 

_J,'L MINERAL 
Geographical datasets 	Major roads, rivers and towns 	 4PRESOL/RCES 

100 000 and 250 000 sheet boundaries/ NEWSOUTH WALES 
Lat/Lon

-  
tics 

---------------------------------------------------------------------------------------------------------- 

Cost $500 for the Data package (+$7.50 postage and handling) 

-M 

0 

Name 

Company 
	

Position 

Address 

Postcode 	Phone 
	

Fax( 

Please specify operating system and software version 

Number of packages 

* I enclose cheque, made payable to NSW Department of Mineral Resources 

OR 

* Please debit my credit card: Bankcard / Mastercard / Visa / Amex (circle one) 

(card expiry)  

OR 
*Quote  Purchase Order Number: 

Mail 
Mail to Mick May, 

Administration Officer 
Dept of Mineral Resources 
P0 Box 536, St Leonards 

NSW 1590 Australia ------------- 

Fax 
61 -2-990'8753 

Fax order marked 
Attention: Mick May 

Dept of Mineral Resources 

Phone 
61-2-9901849 1 
For enquiries 

regarding this order 
form or purchasing this CD 
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Dire ctor-Gener 

Wide powers for new 
Accidents Investigation Unit 

A ustralia s fist nuiung and quarry accidents 
Investigation Unit has been formed and is in 
operation. 

The Investigation Unit has wide powers to find 
thecauses of all fatal accidents and selected serious 
accidents and dangerous occurrences in coal and 
metalhferous nunes and quarries throughout New 
South Wales. It can also take over other 
investigations that mat be of .  significance. 

The objective of the Unit is to improve safety by 
maxiiinsing the impact and the benefits  of 
investigations, by identifying deficiencies in safety 
systems and analysing contribu tn igfactors to 
accidents. 

The Investigation Unit is separate froni the 
Department's Inspectorate and will report directly 
to inc, as Director-General. The Unit will be able to 
conduct independent investigations free from any 
conflicts of interest and removed froni issues which 
involved the Department and stakeholders. 
Investigation Unit staff will follow up 
recommendations to ensure they are implemented. 

The Unit will be staffed by a manager and four 
specialist officers (see p. 64 for more information). 

Amended legislation tightens 
land rehabilitation requirements 

The Government has signalled a tong/icr approach 
on companies which leave environmental problems 
at the end of mining or exploration activities. 

The Mining Amendment Bill, passed by State 
Parliament, contains enhanced provisions so that a 
miii big title holder simply can not walk awaifrom 
operations without attending to rehabilitation of the 
land. 

These amendments give legal support for the 
holding of security deposits until all the agreed 
rehabilitation work is stable. Their also give the 
Government greater authority to ensure that the 
work is carried on[. 

Previously the Government could only bring 
coin panics' attention to environmental breaches, 
with cancellation of the title the only penalty 
available. The amendments bring in a system of 
financial penalties for non-coin pliam ict'. 

Positive signs amidst 
exploration downturn 

The exploration industry has taken sonic massive 
blows over the past six months, with major 
companies cutting back on their minerals 
exploration budgets. New exploration investment 
has waned substantially. But amidst all the gloom 
are i idications that New South Wales remains an 
attractive exploration area for companies. 

A/thong/i all States have been hit hard by the 
downturn, New South Wales has increased its 
proportion of Australia's total exploration 
expenditure to 9.4 per cent. 

The Depart ment's regional mapping and 
Discovery 2000 programs have consistently 
produced high quality regional geological a; it! 
geophysical datasets over the past five years, which 
have been responsible for maintaining a strong 
exploration interest in the Lachlan Told Belt and in 
the Broken Hill region. 

The recent releases of new geophysical data 
packages for the Cobar and New England areas and 
new geoscience map packages for Fom'bes and 
Cootamundra have all resulted in marked rises in 
exploration licence applications for those regions. 
New geoscience information packages for the 
Cobar, Dubbo and Goulburn areas are expected to 
spur furt her applications for titles. 

The new Broken Hill North Block mneta/logenic 
map will be followed in the next few months with 
the final of the set offour in the Broken Hill—
Euriowie area. That final map, together with new 
airborne geophysical s ii rveys for the Kayru n micra 
and Menindee areas, should generate sit bstantial 
interest at the Broken Hill Exploration Initiative 
Conference to be held in May, 2000. 	VA 
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Drilling to follow seismic survey in the west 
Stratigraphic investigations target oil and gas 

Follo ing on from the seismic surveys undertaken in western 
areas of New South Wales (Minf?) 63, p 29) as an initiative of 
the Discovery 2000 program . stratigraphic boreholes will he 
drilled into areas of sedimentary troughs hidden by the 
Mesozoic and Tertiary cover that have been defined by those 
surveys (figure 10). 

The Paka Tank and northern Balranald seismic lines have 
indicated deep underlying troughs. adjacent to large thrust 
blocks, that appear to he filled with relatively undisturbed 
sediments similar in seismic character to those seen in the 
Darling Basin (Mint) 60. p8). The Paka Tank line (figure 11) 
indicates a north-east to south-west trending trough with a 
thrusted northern margin and sedimentary rocks thinning and 
onlapping onto Lachian Fold Belt along the southern margin. 
The seismic survey indicates a maximum depth of sedimentary 
rocks in the trough of about 2.5 seconds or about a 4 500 iii 
section. It is proposed to drill the siratigraphic bore close to 
the southern margin in order to niaximise the stratigraphic 
sequence intersected. It is expected that under the 500 in of 
Mesozoic covera Late Devonian sandstone sequence followed 
by an Early Devonian marine sequence will be encountered. 
It is hoped that a previoLisly untested pre-Devonian sequence 
of either volcanic or marine sedimentary rocks will also be 
encountered. Of particular interest in this area is that water 
bores over the trough have anomalously high gas contents 
(Mi,ifr) 49. p 29). 

The Northern Balranald line shot across the Booligal 
Trough (Mi,i/) 48. p 16) has indicated a large trough of 
sedimentary rocks with a northern thrusted margin deepening 
to the south (figure 12). At its maxi mum depth on the section 
surveyed sedimentary rocks reach a depth in excess of three 
seconds or over 6 000 in of section. It is proposed to drill a 
borehole close to the northern thrust where the survey indicates 
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a degree of thinning and foreshortening of the sedimentary 
rocks against the thrust. It is expected that under about 500 in 

of Tertiary and Mesozoic cover a similar sequence to that 
encountered in the Paka Tank will he found. 

N 
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:- 

Figure 1 1. Interpreted seismic line 98-2 across the Paka Tank Trough showing selected inferred rock bowiclaries and 
proposed borehole location. The section shown is approxiniaielv 35 kin long. 
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DUDBO 
GIOLOGICAI, SHUT 

The drilling is plannedto take place laterthis yearand 
each borehole will be continuously cored so that a full 
stratigraphic sequence can be preserved and tested. The 
boreholes will also be geophysically logged with a full 
suite of sondes, including gamma ray, density, neutron, 
sonic and resistivity. It is hoped that the information from 
these horeholes will establish the presence of both reservoir  

and source rocks suitable for the generation and entrapment 
ofoil and gas. An overview of the results of these investigations 
will be presented in a later issue of Minfo. 

For furthe information, contact Dave Alder, Principal 
Geologist (Petroleum) on (02) 9901 8512. fax (02)9901 8520 
or email: alderd@minerals.nsw.gov.au  
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Figure 12. Inleipreted ,vei,souc line 98-6 or, oss (lie Booligal I aug/i, showing se/cried iiijeiied I()ik hou/ldai7e.s and 

proposed borehole location. The section slioun is uipro.vioiatelv 25 km long. 

A detailed and well-illustrated coverage of all aspects of the geology and 

mineralisation of Dubbo map sheet area, including: 

/ 	Description.s of about 25() itratigraphic units (ranging in age 

from Earl),  Ordovician to Caiiio' ic) 
/ 	Discussion of geophysical survey results 
/ 	l)etails of geological structures 
/ 	Mineral occurrences 
/ 	Metamorphism and coal 
/ 	Appendices comprising age dating data, Tertiary basalt types and 

especially, comprehensive palaeontological listings 

/ 	Exhaustive reference list and index. 

$75 phic $7 p&h 
Order frnm DepurInent of MinraI Resourco 
29 57 Chrktie Street, St Leonards 
Ph: (02) 9901 8269 Fax (02) Y901 8247 
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Geology 
and geophysics 

The Murray Basin is an extensive. shallow. intracratonic 
Caino,oic basin extending over some 300 000 km in New 
South Wales, Victoria and South Australia. More than one 
third of this area (135 000 Liii) is located in the south-ss estcrn 
corner of New South Wales (Ogure 3L 

Exploration history 

In the Murray Basin there ha c been four di st inct phases of 
heavy mineral sand exploration over a period of 29 years 
before the first commercial development at Wemen in 
Victoria. 

lstpha.se. In 1969 a geologist (P. Macumber) reported a 
continuous heavy,  mineral hand up to three feet thick' in a 

quarry near Kerang. Reconnaissance work re ealed that other,  
quarries showed hea y minerals, but drilling outlined only 
two small, uneconomic deposits. 

2nd phase. During 1974-1975 the price of rutile 
increased and the price of zircon skyrocketed. This sparked 
renewed interest in the Murray Basin. 

Following a belief that north-trending ridges represented 
old coastal strandlines, drilling outlined a large deposit along 
the Ty rrell Ridge 	but it was recognised that the high 
cli rome content of the i I men i te (the main heavy mineral 
constituent) and surface coatings on the grains would 
dow ngrade the product. 

3rd phase. The third exploration phase was doniinatcd 
by the disco\ cry of the fine to very fine grained WIM style 
of deposit. named after the Wimmera region of Victoria. 
Interest \\ as  maintained by further increases in prices for 
rut il e and zircon. 

Although huge resources were located the global WIM 
150 resource, discovered by CRA (now Rio Tinto), comprises 
about 4 900 million tonnes of mineral sand averaging 2.8Yc 
heavy minerals 	the mineral bodies outlined could not be 
economically exploited at the time. This was mainly because 
of their very fine grainsize (generally <63 pm), especially 
in the light of declining rutile and zircon prices. By 1993 
the third phase of exploration had conic to an end. 

4th phase. Initiation of the fourth phase of exploration 
was the result of the perseverance of Aherfoyle Resources 
Ltd and an opportune return in rutile and zircon prices to 

; 	1990 levels by 1996. 
Aherfoy Ic explored for coarse grained beach lilacer 

deposits along the Neckarboo and lona Ridges on either side 

of the Willandra Lakes 
-' 

World Heritage Area in 	 , 
New South Wales and 
the extension of the  

lona Ridge into 
Victoria 	as 	the 
RobinaIe 	Ridge 
(figure 13). The first 
definition drillhole w As 

put into the We mcii 	- - 	- - 
orehody (in the 
Victorian Robi n ale  
sector) in No\ e nibcr 
1995. This deposit is 
expected to be in 	- 	--- - 	- 
production later this 
year. 

It should be pointed 
out that Wemen was 
discovered initially in a water bore which passed through a 
section containing I QC/(  hea v minerals, but the importance 
of this intersection was not appreciated until 
Aherfoyle commenced exploration in 1992. 

MLmch the same can be said for the Jacks Tank and 
Birthday Gilt deposits 	both were actualir discovered by 
C'RA holes in 1956. More intense exploration of both areas 
began in 1992. 

RGC Mineral Sands Ltd oN ai tied e \ ploration ti tIcs 
immediately south of Wemen and found the KuIw in. 
Woornack and Row nack ( KWR  ) deposits about a year after 
the Wemen discovery. The extensive interest is indicated by 
the wide spread of [Es in New South Wales ( Ogure 141. 

Regional geology 

The Ilat-ly mng Cainozomc sediments of the Murray Basin form 
a blanket generally less than 200-300 ni thick. but up to 
600 m thick in the deeper west-central part of the basin. 

The Tertiary succession accumulated over three major 
depositional events. Each depositional cycle invol ed marine 
sedimentation with a hiatus between each cycle. Only the 
sediments of the third depositional cycle (Miocene Pliocene) 
are known to contain mineral sand deposits of economic 
interest. 

Sedinients of the third depositional cycle were laid down 
in a Iluvial floodplain environment in the east, which flanked 
an extensive marine strandplain of prograding beach ridges 
with inter-ridge hluvmal and estuarmne quartz sand deposits 
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to the west and south. Initial marine 
transgression resulted in the deposition 
of marine clay ( Bookpurnong beds) and 
the marizinal marine to fluvial clastics 
of the Loxton and Parilla sand units. 

In broad terms, as the ocean 
advanced and retreated through Tertiary 
and Quaternary time, successive 
shorelines were established, younging 
southwest towards the current Murray 
Basin shoreline. 

The stratigraphie units Loxton Sand 
and the overlying Parilla Sand were first 
described in South Australia and traced 
into Victoria. Because of the perceived 
difficulty of distinguishing between the 
two units in parts of the Murray Basin, 
particularly in New South Wales, the 
combined name 'Loxton—Parilla Sands' 
was coined. It is now heconiing 
increasingly apparent that the two units 
should be considered separately and 
recent work, particularly by the RZM 
Pty Limited/Western Metals Resources 
Li m i ted (previously k 110W n as 

Aberfoyle Resources) joint venture, has 
shown that the two units can be 
distinguished in parts of the New South 
Wales portion of the Murray Basin as 
well as in South Australia and Victoria. 

Specifically, there is an erosional 
break marked by a ferruginised zone, 
commonly only a few centimetres 
thick, between the two units. In places 
tree roots have been found passing 
down into the Loxton Sand beneath. 
This erosion suriace is below the 
Karoonda Surface. a widespread 
stratigraphic marker identified by 
ferruginisation and silicification of the 
upper surface of the Parilla Sand. It can 
perhaps be tentatively referred to as the 
Loxton Surface'. It clearly represeilts 

a major event and has been recognised 
over a wide area in New South Wales 
by RZM and also in South Australia by 
Professor Ian Plimer. 

Briefly, the Loxton Sand comprises 
marginal marine, beach and estuarine 
sediments. The Parilla Sand, on the  

other hand, comprises sediment laid 
down in valley fill. lagoonal and 
liuviolacustrine environments. The two 
units are overlain by the aeolian 
Pleistocene Bridgewater Formation. 

RZM's work has shown that there 
are three main distinguishing features 
between the Loxton Sand and the 
overlying Parilla Sand. 

The Loxton Sand is rich in rutile and 
zircon compared with the Parilla 
Sand, which is ilmenite-rich. 

• The clay mineral content of the 
Parilla Sand includes a significant 
proportion of smectite, which does 
not occur in the Loxton Sand. This 
is an interesting observation because 
the snlectite (group of clay) are an 
alteration product of volcanic ash. 
In this regard. the Arumpo hentonite 
deposit, which immediately overhies 
the Loxton Sand, is indicative of a 
major explosive volcanic event 
following the deposition of the 
Loxton Sand. 

The strandlines in the Loxton Sand 
n 	all noticeably ci ra i ght. whereas 
those in the Parilla Sand are curved. 

ThLls there was clearly a marked 
erosional Iliatus, a change in the 
components of the provenance and also 
a change in the physical conditions of 
deposition between deposition of the 
Loxton Sand and of the Parilla Sand. 
Needless to say, detailed lollowup work 
will be required to test the proposition 
Otithiled above. 

Distinguishing between the Loxton 
Sand and the Parilla Sand is of vital 
econon i c importance because the 
heavy mineral sand deposits are 
predominantly within the Loxton Sand, 
althoughl local reworking of the 
underlying heavy niineral-rich layers 
occurs at the base of the Parilla Sand 
sequence in places. 

Mineral sand deposition 

Within the Murray Basin there are two 
types of mineral sand deposits: 

l'ine to very fine grained (38-73 pm 
diameter) nlainly ofishore deposits 
of WIM type: and 

illediunl to coarse grained (73-
300 pull diameter) hligher grade 
beach deposits. 
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In the past, the two types of deposit 	In the Pliocene there were cyclic. 	An interesting comparison was 
tended to he regarded as mLitually 	multiple transgressions and regressions 	presented between the Murray Basin 
exclusive exploration targets. However, 	of the sea. Each inundation of the basin 	deposits and the mineral sand deposits 
they both conform to the same genetic 	created a major new shoreline. Post- 	at Viney Creek in New South Wales 
model and most of the known beach 	Pliocene warping of the basin resulted 	(figure 15). Two strandlinc zones of 
deposits have an associated offshore 	. 

in oreater uplift towards the south, with 	heavy minerals have been caused by 
deposit. This is Important from the 

resultant partial strippino of the 	storm events from the south-east. A 
exploration point of view because the 
widespread fine grained deposits are 	Pliocene sequences. Shorelines, and 	sheet-like body of heavy niinerals 

easier to find than the coarse erained 	hence heavy mineral deposits. are thus 	developed when waxes reflected hack 

beach placers. 	 revealed at shalloss er depths in the south. 	to the south-west 
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Phone: (()80) 05 ,e I 6 
Fax: (08) 9iO5 6515 

Linail: (irl )it@network.net.au 	PTY LTD 

The W EM liii neral isation in Victoria 
occurs in sheet-like bodies within planar 
areas abutting high land which would 
have Formed a former southern 
shoreline of the Murray Basin. Wave 
reflection would have destroyed 
strandline/dunal features close to the 
southern margin, creating a planar 
surface and assisting lormation of the 
sheet-I ike bodies of heavy minerals. 

I he offsltoi'e dcposik luatcd to date 
are as yet all too fine grained to he 
economically exploited, but coarse 
grained beach placer deposits are 
attractive exploration targets. 

By vay of comparison, there are 
:ilii ml 200 mineral and deposits al')flg 

the east coasi of Aiisti aba. Dcpo:its 
typically have dimensions 200 I 000 in 
wide. 4-5 in thick and 10-70 km long. 
The plasci ilk fsRit commonly occur 
towards the northern ends of 
embayments, associated with headlands 
or rocky outcrops, and are due to a net 
northward littoral transport system 
combined with opisoilie storro wave 
action. Over a lon(,  period the parent 
sand. deposited from the hinterland, was 
progressively upgraded in heavy 
mineral content. A vital part of the 
process was removal of \ery large 
quantities of light material, ie quartz 
sand. 

The Loxton Sand deposits are 
interpreted as multiple barrier and 
hackharrier (lagoonal) deposits formed 
by long-period swell waves generated 
in the Southern Ocean during a 3 to 4 
million year period in the Pliocene. 

With regard to lormation of the 
beach placer deposits in the central part 

I of the basin, 

clearly been moi  
'4 t- important than 

was oriuinall 
recognised. The 

- 	 presence 	of 
- eeraI down- 

thrown 	fault 
- 	 blocks between 

the Neckarhoo 
and lona Ridges 
resulted 	in 

, 	 - constraint of — 	'- 
drainage and the 
development of 
the Willandra 

Lakes system and other nearby lakes. The 
upfaulted blocks now forming the 
Neckarboo and lona topographic ridges 
are clearly associated with numerous 
mineral sand deposits (figure 13), 
suggesting a genetic relationship 
between growth faulting and heavy 
mineral fractionation mechanisms. 
Local retai'dation of shoreface deposition 
due to slow tectonic uplift would have 
had tb- 'ffeci of increasing sand 

bypassing on the 
uplift block and 
thus promoting 
an increase in Mk s  
w i n n 0 w I ii g. 
rei-.ulti up in ih' 
buildup of heav\ 
mineral 	lag 
1-oneentrates. 

One 	uuui hor 
r a i s e d the 
possibility of 
heavy mineral 
sand deposits in a 
secood system of 
late Cainozoic 
s h o r e I i n e 
deposits related 
to 	L a k e 
Bungunnia. This 
was a large body 
of liesh water that 
covered up to 
33 000 km2  of the 
western Murray 
Basin in Late 
Pliocene—Middle 
Pleistocene time. 
The lake at its 

maximum extent 

was large enough to sustain a high-
energy shoreline and heavy mineral - 
hearing Loxton Sand may have been 
reworked into the younger lacustrine 
en ironment. 

Deposit descriptions 

The RiM joint venture has defined a 
series of 30 suhparallel zones of 
mineralisation with a 3200  trend. Three 
potentially economic deposits have 
been discovered: Jacks Tank (Spring 
Hill) and Twelve Mile in New South 
Wales: and Wemen in Victoria (table 1). 

The deposits are 200-1 000 in wide 
and up to 13 km long. They may be 
relatively simple with only one or two 
beach placer deposits, as at Wemen, or 
may comprise multiple beach deposits 
as at Jacks Tank (fi(Ture 16). Each beach 
deposit contains a number of closely 
related strandhines. 

The mineralogy of the strandhines 
and the quality of the rLitile and zircon 
are comparable with the east coast 
deposits, now mainly worked out. The 
heavy mineral assemblage ' aries v ithin 

( ontoei betwecil 1/me Ixsvtoui .Sand and om'eu'R'ing Pail/Ia Sand 
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TABLE 1 

IDENTIFIED MINERAL SAND RESOURCES. RZM PTY LIMITED PROGRAM. 
AT l HEAVY MINERAL CUT-OFI1 JUNE 997 

Resource 	Sand 	Heavy 	 Heavy mineral 
categon 	(MD 	mineral 	Rutile 	Zircon 	lii 

(%) 

Measured' 	9.16 	5.0 	 28 	12 
Indicated 	I Ut) 	3.8 
Inferred 2 	I 	3.0 

outh 	Inferred 	41 	2.6 	 21 	15 

Project and 
deposit name 

Wemen 

Spring Hill—Jacks Tank S 
(fine grained) 
Spring Hill—Jacks Tank North 	lnferred 
Twelve Mile—Birthday Gift 	1nferred 

Based on a 160 x 20 in drilling pattern 

Source: T. Mason, Conference proceedings. p.  70 

content ( %) 
nnenite Leucoxene 

44 

55 

13 	1.9 	 II 	31 	50 
61 	3.6 	 19 	II 	49 	8 

Based on a drilling pattern of 320 x 40 in with some closer spaced drilling 

and between strandlines. but is 
generally in the range: 

rLiti Ic 	I 5_30C/c: 

Lircon 	8-31 c/c.  and 
ilmenite 	40-607 

Wemen is made up of two major 
beach deposits which are up to 10 km 
long with an economically extractable 
width of about 160 metres. The 
thickness is 4-15 m. 

The beach placer deposits are 
defined by a natural 1% HM (heavy 
mineral) cutoff and the outlines of the 
strandlines are defined by the 2.5/c HM 
cut-off and have grades up to 35 over 
a one metre interval. Most of the 
strandlines have a high grade core with 
grades in excess of 10c/  HM. 

The northern resource has a mining 
reserve of 10.3 Mt with a grade of 37(7 
HM giving a nhine life of4.5 years. The 
mining proposal is to dry mine the 
topsoil and overburden and to dredge 
the orebody at a rate of 2.5 Mt/year. 
Rutile and zircon will be produced as 
primary products and ilmenite will be 
stockpiled for later use. Including the 
southern deposit, the overall potential 
mine life is 9 years. 

RZM's Tomago dry separation plant 
will be moved to a site in the Mildura 
district to process the concentrates. 

Iluka Resources Limited (merged 
Westralian Sands Limited and RGC 
Limited) has identified 200 strandlines 
in its e xploration area. Its cLirrent 
indicated resources in the KWR area 
of Victoria are shown in table 2. 

The WIM-type deposits can be very 
large. For example. WIM ISO, one of 
several deposits in the Horsham region. 
is 26 km long, covers about 220 kin 
and is typically 6—I5 in thick. 

The strandl inc deposits commonly 
contain a higher proportion of rutile 
284 at Wemen compared with 9(7  in 

the fine grained WIM 150 deposit. This  

is important because a rutile product has 

many inherent advantages over an 

upgraded i Imenite product. 

Exploration 

\Vhatever other exploration methods are 
used, most companies use stratigraphic 
drilling to seek and/or foil ow up targets. 
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TABLE 2 

NDICAVFII) MIN[R.\L SAND REISOI RCI.S. ILtK,\ RFSOVR('ES IIMIT[1) 

HM Sand Heavy Mineral Rutile Zircon Ilmenite 
cutoff Mt (4 	Mt 14 kt (4 kt (4 	kt 

Kulwin 	I (4 24.0 11.5 	2.76 16.7 460 10. 1 280 30.8 	850 
311( 10.6 24.1 	2.55 16.8 430 10.2 260 30.9 	790 

Woornack 	Ic/ 40.5 9.3 	3.77 17.8 670 9.3 350 29.7 	1120 
& Rownack 	3% 21.9 15.8 	3.46 17.9 620 9.2 320 30.1 	1040 

Ba veil on. M. Mavphe,.voi,, Co,itere,ice  ieeeilin'.,. /,. 79 

When it conies to definitive resource 
drilling, the preferred method is RC 
aircore drill inc. The heavy mineral 
content of the drill samples is usually 
then separated out by, for example, 
centrifugal heavy liquid separation. The 
heavy mineral concentrate is then 
subjected to grainsize determination 
and mineral species content estimation 
by grain coLinting. 

Geophysical methods have 
limitations. The magnetic response 
from both WIM and strandli ne bodies 
is very variable - sonic can be 
detected, others cain iot. A paper dealing 
with geophysical exploration methods 
emphasised that magnetic data iliList not 
he gridded as this assessment method 
LisLial lv makes use of one Ii fth only of 
the data along each line and blurs any 
trends across the lines. This is 
partie LII any important as a mineral 
sand-bearing strand! i ic may have ii 
maximum signature of I or 2 nT 
(nanoTesla) only - not much above the 
background noise level. With regard t 
radiometric surveying, there have been 
significant advances in interpretation 
signal to noise ratio for the U and Th 
channels has been doubled within the  

last year. Gravity should be a use) LII tool 
but has not been used as yet in the 
Murray Basin. Trialing magnetic 
interpretation in the KWR area .50(4 of 
the known strandlines were found Lising 
m.agnetic •worms'. 

Other companies which have 
adopted additional/different exploration 
strategies are Redfire Resources NL and 
Basin Minerals NL. 

Redfi re Resources, using all 
available data, has 'reconstructed 
headlands and offshore islands around 
the northern edge of the Murray Basin. 
These basement outcrops would have 
ai i c,ctcd longsbore drift, resulting in the 
deposition of arcuate strandlines during 
regression of the sea. 

Basin Minerals is using it 

combination of detailed photogeological 
interpretation, low level airborne 
magnetic surveying and broad 
stratigraphic drilling to identify targets. 
Identified targets are tested by intensive 
RC aircore drilling. 

Exploration continues apace. RZM 
hinted at a significant new discovery in 
New South Wales and BeMaX 
Resources NL reported encouraging 
results west of Pooncarie. also in New 
South Wales. 

Mining 
An Interesting paper dealt vith 
determination of the OptilnUrn 
production size for a mining project as 
compared with rather simplistic 
methods based on such criteria as niine 
life, common plant sizes. etc. Maximum 
profit is achieved when the marginal 
cost (the cost of the next tonne of 
product produced) equals the revenue 
received for that tonne. 

Where dredging of a mineral sand 
deposit is appropriate and the 
em arc at ion between ore and 

overburden is largely a matter of grade, 
it may veIl pay to use a double dredging 
system. A separate dredge and low 
capital cost treatment plant would work 
ahead of the main dredge and treatment 
plant to recover portion of the heavy 
minerals contamed in the overburden at 
a concentration ratio of 3: I or better. 
The recovered crude concentrate could 
be dropped to the bottom of the pond 
for subsequent recovery by the 
following niain dredge. From a cost 
point of view, undercut sluices are 
cheaper and lighter than spirals and 
could be used in the overburden 
concentrating plant. 
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The proprietary BOS MI N overburden 
slusher may well he useful for mining 
in the Murray Basin as it has operational 
and environmental advantages. The 
action of this eq ui pilleilt is quite 
different from that of scraper hoes and 
bulldozers in that, once loaded in the 
hoe, the payload stays substantially still 
while it is transported across the pit. 
Dust emission is therefore minimal. 

Land rehabilitation will he very 
important in the Murray Basin as 
significant areas will he mined. To avoid 
future landuse being affected by long 
term settlement and/or changes to the 
nature and movement of groundwater. 
it will he important to consider tailings 
management carefully. Options are sand 
tailings combined with thickened or 
unthickened clay slimes, or separate 
disposal of sand and thickened or 
unthickened clay slimes. 

Ore dressing 
and processing 

The Julius Kruttschnitt Mineral 
Research Centre (at the University of 
Queensland) is dcv eloping a 
comprehensive range of instruments 
and process niodels for the optimisation 
and control of mineral sands separation 
P1 an ts. 

Quality control is very important in 
the separation and presentation of 
individual mineral products. To this end. 
Eriez Magnetics has been carrying out 
experimental work which has shown 
that careful control of the parameters 
of magnetic separation can give 
improved product quality. 

The radioactive mineral ilionazite 
(present in small amounts) is a 
significant problem. Not only is it 
difficLilt to recover selectively into a 
saleable product, but it is also a 
partiCUlarly serious contaminant in 
other products. Furthermore, it is a 
possible health hazard when present in 
dust in dry processing streams. 

Al though flotation is the main 
concentration process used in the 
treatment of metal ores, it has not been 
used to any great extent in the past in 
the mineral sands industry. However, 
for two main reasons, it may become 
important in the Murray Basin. Firstly. 
many of the Murray Basin deposits are 
fine grai ned and do not respond 
satislactorily to conventional heavy 
mineral sand processing techniques (eg 
gravity, ma(inetic, electrostatic). 
Secondly, flotation offers a means of 
removing monazite. 

In addition to monazite (which 
contains the radioactive element 
thori Lim ). uranium is present in trace 
quaiitities in zircon and, to a lesser 
extent, rutile. Where the trace 
concentration of Liranium is higher than 
normal, due br example to a different 
provenance, the value of the final 
prod ic t 	iii a y 	he 	significantly 
downgraded. The fission track analysis 
technique allows the rapid identification 
of the particular mineral species hosting 
above-ave rage uran iLl m. and the 
absolute content. This information 
allows the heavy mineral processing 
procedLncs to he adjusted to separate Out 
desirable low-uranium mineral 
products. 

The presence of impurities in zircon 
is a problem both in the magnetic and 
electrostatic separation stages of the 
heavy mineral concentration process 
and in nicetnig customer specifications. 
In addition to coloured stains coating 
the grain surfaces, these impurities take 
two forms 	some are located in 
surface irregularities in the grains (pits, 
cracks. etc) and the remainder are 
locked within the zircon crystal lattice. 

Impurities can he lowered 
significantly by careful ore 
heneficiation and leaching, but not 
completely because of impurity 
components held within crystal lattices. 
One method of carrying out surface 
cleaning of zircon (and other) grains is 
sonication by use of ultrasound. 

Untreated ilmenite concentrates 
produced from Murray Basin deposits 
would coiltain significant amounts of 
chromium (mainly as chrome spinel 
and magnesium. When carried through 
into synthetic rut Ic derived from the 
concentrates, these impurities would 
adversely affect production of titanium 
pigment by the common chloride route. 

Test work by CSIRO Minerals, 
following detailed charactcrisation of 
an ilmenite concentrate from the KWR 
deposit. has shown that chromium 
content can he lowered significantly by 
heat treatment followed by magnetic 
separation. Magnesium and manganese 
contents can he reduced by oxidation 
bollowed by reduction and acid 
leaching. Further work is necessary to 
design a commercial process. 

CSIRO Minerals has also carried out 
experimental work on fLirther 

Pa,iIIa Sa;u/ outcrop (111(1 c-lose up views of lieai'v mineral ,raiid co,uen/ratioilS 

Minfo 64, 1999 	 www.minerals.nsw.gov.au 	 39 



FEATURE 

processing of Murray Basin ilmenite to 
produce titania slag. 

Austpac Resources NL outlined an 
alternative to the two systenis currently 
in use for production ol synthetic rLitile, 
the principal feedstock for TiO, pigment 
production. One of these, the Becher 
process used in Western Australia, 
involves reduction of the i I menite with 
coal at 1 1 50°C to form metallic iron 
and titaniLim oxides, followed by 
accelerated rusti hg and removal of the 
iron to give an upgraded product 
containing >9014 TiO. 

Unlike the other process 	the 
Benilite process, used extensively 
overseas 	which involves leaching 
treated i Imenite with hot hydrochloric 
acid under pressure. the Austpac 
process uses a proprietary roasting step 
followed by hydrochloric acid leaching 
at atmospheric pressure. High quality 
product can be produced from ai 
heavy mineral concentrate source 
material: radioactive and other 
deleterious elements (eg chromium) are 
Oxed in waste iron oxide pellets; and 
hydrochloric acid is regenerated. 

CLirrent production of the final 
product. ie  pigment grade TiO_ is via 
the sulphate or chloride process. 

In the sulphate process. ilmenite is 
reacted with sulphuric acid to form 
ti tany I sulphate which is then 
hydrolysed and calcined to TiO. 
Drawbacks of this process are the type 
of ilmenite which can be processed and 
the amount of acid waste. 

The chloride process requires 
feedstock of high titanium content 
(>93Y TiO) which is chlorinated in the 
presence of carbon to produce TiCl 2 , 
which is separated from impLirities by 
distil lati on and then heated in oxygen 
to give TiO. This process is more 
acceptable environmentally but needs 
a high grade feed material. 

Recent research at the University of 
Melbourne has shown promise for the 
production of titanium and zirconium 
oxides and the respective metals usmg 
a fluoride route (based on silicon 
tetrafluoride SiF4 ). Should it prove to 
be economically viable, this roLite 
would have a nu niber of significant 
advantages over the chloride and 
sulphate processes in use at present. 
These would include no requirement to  

upgrade ilmenite feedstock. and 
en ironmental and OH&S advantages. 

Environment 
The economy of the Murray--Darling 
Basin is dominated by agriculture, a 
situation that is unlikely to change. The 
annual farmgate value of its production 
is over 59 billion, of which 54 billion is 
derived from irrigated agriculture. 

Maintaining and improving the 
health of the Murray River is of 
paramount importance in land 
management in the Murray—Darling 
Basin. The main concern is the 
increased salt load being delivered to 
the river as a result of the expansion of 
irrigated and dry land farming 
Irrigation increases recharge rates to 
regional aquifers and this results in the 
formation of 'groLindwater mounds'. 
The water entering these mounds 
displaces saline groundwater, which 
finds its way into the river system. 

Regulators will view favourably any 
mining proposal which results in the 
permanent disposal or containment of 

p r 	ii ii ii w a t r r 
mounds. However. 
theywill be particu-
larly strict with any 
projects close to 
streams which may 
create new mounds, 
or exacerbate 
existmg mounds. 

To reduce 

g r 0 Li n d w a t e r 
problems. dry 
mining should be 
adopted where 
appropriate, and 
water bores should 
he sited between a 
mine and a river 
environment. 

A 1995 audit of 
water use iii the 
M Li r ray - D a r Ii n g 
Basin demonstrated 
clearly that the 
continuing growth 
in consumption of 
the surface water 
resources of the 
r e g i 0 n 	w a s 
unsustainable. As a 
result, the Murray— 

Darling Basin Ministerial Council 
placed a cap on consumption. 
preventing further increase in 
con su in pt ion. 

As a result of the cap, there is no 
more surface water available and 
existing supplies will therefoire have to 
be shared between existing and new 
users. In practice this will mean that 
mines will have to purchase any surface 
water they require. The use of 
groundwater will be subject to careful 
assessment to gauge recharge capacity, 
possible detriment to other users. 
possible salinity effects and the 
interconnections between surface water 
and groundwater. 

On a broader perspective, the 
Murray Basin is a very sensitive 
environment. European exploitation of 
this region has caused significant 
changes. particularly to the hydrology 
and river systems. Exploitation of the 
mineral sands deposits will add a new 
factor, the long term impact of which 
needs to be considered carefully. The 
negative consequences of past well- 

Intrepid 
Geophysical Processing, 
& Interpretation Software 

Mineral Sands 

Intrepid's methods maximise detection and definition 
of mineral strand lines. 	Our innovative tools 
capture, enhance and display high frequency 
"strand" information vitalfor interpretation. 

Magnetic, radiometric and gravity tools available 

Extensive specialist high frequency line and grid 
based methods for strand detection 

Innovative trend and worm maps 

High definition Naudy, Euler and Fourier methods 

Experienced geophysicists available for consultation 

DFA provide a full range of data processing services. 

Desmond FitzGerald & Associates P/L 
Unit 2, 1 Male St, Brighton Victoria 3186, Australia 

Tel: +61 3 9593 1077 	Fax: +61 3 9592 4142 
Email: info@dfa.com.au  or www.dta.com.au  

Perth: Tel: +61 8 9244 9313 

40 	 www.minerals.nsw.gov.au 	 Minfo 64, 1999 



intentioned management dcci sions in 
the Murray—Darling Basin, such as 
locking the rivers and developing 
irrigation schemes, would suggest a 
cautionary approach. In addition to the 
natural environment, due account will 
also have to he taken of the Aboriginal 
and European hen tage in the basin 

Economics, markets 
and facilitation 

Several junior companies are reporting 
good exploration results in the Murray 
Basin, but this is not yet generally 
recognised. Perceptions of the potential 
of the basin continLie to he clouded by 
the idea that the province is more likely 
to host large. low grade. metallurgically 
coniplex deposits similar to WIM 150 
rather than more economically 
attractive deposits. 

Two papers dealt with the supply 
and demand covering such topics as 
uses of TiO pigments, industry 
structure, product plants currently in 
operation and forward markets for  

ilmenite feedsiocks and zircon 
Conclusions reached were: 

major new sources of ilmenite will 
he required to satisfy the growing 
supply gap: and 

prices for rutile and zircon should 
maintain their real value in the long 
term and ilmenite prices should 
increase in real terms. 

Although the technical issues to be 
considered in environmental impact 
statements will probably present no 
surprises, extensive and sustained 
consultation with the local community 
concerned will he ' ital to a successful 
outcome. Such consultation may 
include visits to similar mining 
operations elsewhere to allow local 
community representatives to see for 
thcmsel es hos similar projects are 
undertaken. In New South Wales, 
Department of Mineral Resources 
technical experts will he in a position 
to provide factual technical information 
to local community groups. 

The main development issues will 
fall under the headings: water, 
geomorphic features with high 
conservation value, biological diversity 
(both flora and fauna) and cultural 
heritage (both Aboriginal and 
European). 

This article is a suniniarv of and 
(oninieniarv on papeis preseiited at the 
Murray Basin Mineral Sands 
Con ference, lie/il in Mi/dora 21-23 
April 1999. ii was prepa red hr 
Ross Stewart, Geological Editoic 
Departnient of Muieral Resources. 

C'onf'rence Pm eediigs and DMR 
report 'Mineral Sand Resources 
Potential of the Mu rrav !3as in ' are 
a s'aila h/c fioin the Depa riineii I s 
hit or/nation Counter; on (02) 
9901 8269: fi.v 9901 8247 or e-mail: 
i'imslim' (dnuiierals.nsw.goi'.au 

For futrther in! ornialion contact 
Gee ft Oakes, Jo/ui Wli itehou.s e or 
Peter Roy on (02) 9901 	S88, 
fir (02) 990/ 8256. 

U  Z I R- -M~ 
Sup4 Müte4a1 Saids & IIte '1JaId 

Award Winning Rehabilitation and Innovators of Rehabilitation Techniques 

Currently carrying out Intensive and Large Scale Exploration within the Murray Basin, 

Quality Endorsed Company - Certified under ISO 9001. 
Certified Environmental Management - Certified under ISO 14001. 

Producers of High Quality Rutile & Zircon Products 

These products are used to produce things such 

* Welding Rods 	 * Sporting Equipment 
* Sunscreens 	 * Ceramic tiles and scratch resistant 
* Pigments for paints, confectionery, 	glazes 

cosmetics 
	 * Electronic components 

* Jet Engine Components and aerospace 
	* Casting moulds 

vehicle construction 
	 * Heat resistant linings for furnaces 

Registered Office & Main Separation Plant: II Pacific Highway,Tomago, NSW,2322, Australia. 
Mailing Address: Locked Bag 32, Hunter Region Mail Centre, NSW, 2310. 

Telephone: 02 49648081 
Fax: 02 49665492 
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State Geoscience Package launched 

El, 	E& sse.. IS,,,, 	E0L0S [5 THEMES S,,,,,d EE,ps [ss,S.cs W,[5, 	1009 PROJECT HELP 'the N SW State Geoscience Package 

provides a comprehensive range of 

information that is easily accessed 

and queried using PC-based ArcViess 

3 or Mapinfo 4.5/5. 

Available now on CI), the package 

contai is over 30 themes of data. 

including state stralotectonic geolog\ 

compiled by Erwin Scheihner. TIns 

theme pros ides a geological co erage 

of the state. compi led at a scale of 

I niillion and deemed accurate to 

I :250 000 scale. A coniprehensi e 

database offers information on 

volcanic, intrusive and sedi menlar 

mcks. 

Other integrated data sources 

include original cartographic maps 

which have been georeferenced to 

serve as a hack drop to the digital data 

layers. Scanned photographs lion i the 

Departnient of Mineral Resources' 

photographic library provide views 

of geological and structural Features 

which are useful for international 

clients unfamiliar with NSW. 

State- ide magnetic and gravity 

images provide backdrops to the 

geology and can he displayed 

transparentl v to assist interpretation of 

the geophysical and geological data. 

'10 
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Mi 
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The package also includes 
i n I or mali oii from the D M R ' s 
M ETMIN-99 database about the State's 
200 most significant mineral deposits. 

The NSW State Geoscience Package 
is 1iriced at $500 (plus $7.50 postage and 
laiidlinr. The product is the second of 
its type produced by the Minerals 

Assessment Program. following on from 

an earlier data package which focused 

on the Lachlan Fold Belt. 

For more information contact David 

Hayward. (iIS Analyst. Geological Survey 

on (02) 910 8303. liix (02) 9901 8753: e-mail: 

haywardd @niinerals.nsw.go.au 	• 
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Figure /7. The Package i/ilegrale.s moor data •roio'ces 

The PDAC'99 road to international investment 

Represeiitati s, es fi om the NSW 

Depai tnicut of MiiiLl sil RL,ource,. the 

Fedeiul (ioei iiiiieiit and tin cc otlici 

State Go oi ulilLots. oincd Force:; to 

promote Australia at the Prospectors 

and Developers Association of Canada 

67hI4 Annual International Convention 

and Trade Show (PDAC'Y.)), held in 

Toronto from 13-17 March. 

The delegation met leading Canadian 

nh lung companies and financial 

institutions with the goal of promoting 

Australia as a favourable location for 

mineral exploration investment. Toronto 

is recognised as the world's leading 

centre for mining industry finance. 

Discussions were also held with the 

On t a rio Miii i t ry 	o f NI 0 rt hem 

DLI L lemcnt jil Mini', vil liii vii'v, In 

estub Ii ;hing ongoing information 

exchange and henchniarking of 

geoscieiice activities. The delegation 

investigated developments and trends ii 

both the international minerals industr\ 

and in government policies andprograms 

which support the industry. 

PDAC, widely acknowledged as the 

most significant and successful 

international minerals investment 

conference, attracted over 6 000 

delegates and more than 500 exhibitors. 

(continued opposite) 

ill/Ill ( I UI//SEE , 1)/I I 	I// 11/ /1/I 

(Jeologu (1/ Surm'ev (rig/it), highlights 

the illerils (?tekpIo/'atio/m in New South 

Wales at I'DAC 
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NSW's geological evolution - in brief 
	

METMIN data 
enhanced 

A new booklet 	The Geological 
Evolution (t New South Wales - a 
brief review 	is now available for 
geologists and others with an intere 
in the topic, especially university at 
senior high school students. 

The 32-page booklet sLlmmaris 
the State's geological evolutto 
through an overview of the tectonL 
processes that shape the Earth, tisin 
numerous colour maps an d 
diagrams. 

The booklet, which ska ,,  

compiled by Erwin Scheibner and 

edited by Helena Basden and 

Dorothy Pearson, also acts as a I 

primer for the Geolo'v of New 

South Wales —Synthesis, 

Volumes I and2 (refer Min.lo 62. p  49). 

A new 1:2.5 million scale 

Geological Map of New South Wales 

has also been compiled by Dr Scheihner 

to accompany the booklet, or for 

separate purchase. This is a full colour 

map of(2 x A3) size which replaces the 

long out of print 1963 edition. 

The booklet and map are both 

published by the NSW Department of 

The Geological Evolution 
of New South Wales - A brief review 

Mineral Resources and can be 

purchased as a package for $15. plus 

$5 for postage and handling. They are 

available separately for $ 10 (booklet) 

and 5 (map). 

To obtain a copy contact the 

Information Counter at the Head 

Office of the Department on (02) 9901 

8269, fax (02) 9901 8247, or e-mail: 

maniakak@minerals.nsw.gov.au  

The METMIN-99 Data Package 

contains details of more than 16 000 

mineral occurrences in New South 

Wales. This information summarises the 

results of the Statewide Metallogenic 

Mapping program which commenced in 

the late 1960s. 

The METMIN dataset has been 

extensively updated since it was first 

released in 1997. The dataset now 

includes the recently completed 

Dubbo. Inverell and Broken Hill 

(latasets - as well as the prel i niinary 

data for the Goulburn, Forbes and 

(irafton—M aclean areas. 

- 

IS METMIN-99 DATA PACKAGE I 

PDAc,  (continued from p  42) 

The Australian presence at PDAC'99 
included a combined display facilitated 
by Austrade. This display represented 
eight mineral sector companies along 
with the Commonwealth Department 
of Industry. Science and Resources, the 
Australian Geological Survey 
Organisation. and the minerals 
departments/geological surveys of New 
South Wales, Western Australia. 
Victoria and Tasmania. At least eleven 
other Australian companies exhibited 

at PDAC'99. 
The State displays highlighted the 

most prospective provinces and 
promoted the availability of information  

from government exploration initiatives 
and other programs. Solid interest was 
shown by executives from North 
American and South African companies, 
who were particularly impressed with 
both the concept of Discovery 2000 and 
the quality of the Department's products. 

The New South Wales Department 
of Mineral Resources was represented 
by John Cramsie. Director of the 
Geological Survey, and Lindsay 
Gilligan. Assistant Director (Minerals). 

Further information please contact 
John Cramsie on (02) 9901 8300 or 
Lindsay Gilligan on (02) 9901 8301, 
e-mail: gilligal@minerals.nsw.gov.au  u 

The s e ond version of the METMIN 
data package is now available 

The CD package is designed for 

use in a GIS environment and provides 

a fully functional database in 

Microsoft Access v97 and Access v2 

formats. A digital Statewide mineral 

occLlrrence map (with selected 

attributes) in Mapinfo and ArcView 

formats is also included. 

METMIN-99 is priced at $500 

(+$7.50 postage and handling). A 

discount of $200 is available for 

purchasers of the METMIN-97 data 

package. 

For further in formation contact 

Peter Dowiies, Senior Geologist, on 

(02) 9901 8296, fax (02) 9901 8256 or 

e-niai 1: downesp @minerals.nsw.go au 
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Clive, New England exploration data on 1300 deposits 

Aconiprehensive two volunie exploration 
data package reviewing the mineral 
deposits, metallogeny and geology of the 
Cl ive 1:100 00() map sheet area is due for 
release in the fourth quarter of 1999. 

The package is a product of a study 
of the New England region (refer Minjo 

63) and is the sixth and final package for 
the Grallon 1:250 000 map sheet area. 

This package (Geological Survey 
report GS 1998/125) includes two 
coloured maps. The Clive I : 100 000 
map depicts geology and mineral 
deposits on a topographic base and shows 
1383 recorded mineral occurrences as 
deposit-classified, numbered symbols. 
A 1:50 000 scale map ofthe Mole Granite 
area shows the vast number of deposits 
within that heavily mineralised area. The 
area] extents of the numerous and 
sometimes very large, all ti vial 
oceLirrences are also shown on both 
maps. 

Volume one of the package includes 
discussion on geology. mineral deposils, 
exploration and geochemistry. Volume 
two is a set of mineral deposit data 
sheets with an explanation of the data 
sheet format. The mineral deposit data 
sheets are available in MS Excel. HTML 
and ASCII formats on disk. The raw 
data are available from the Department s 
METMIN-99 database in MS ACCESS 
format. 

Highlights of the study include: 

identification and classification of 
more than 1300 mineral deposits, 
most of which have not previously 
been described: 

improved under: tunding of the role 
f the Mole C, r,III ito in ml nr'ral I lpriit 

genesis and of the controls on 
mineralisation and its distribution: 
and 

confirmation of two sues of 
mineralising granites. md Liding the 
polymetallic tin—tungsten-rich Mole 
Granite and older niolybdenuni—
hisniLith-rich leucogranites. 

The subject area is part of the Central 
Block of the southern New England 
Fold Belt. The Central Block consists of  

broad tracts of Carbon i lerou s and 
Permian metasediments. Late Permian 
(elsie volcanic rocks and Late Permian 
to Early Triassic granitoids. Granitic 
intrusions include large leucogranites 
i nd uding the Mole Granite). a Ural Ia 

Plutonic Suite granitoid (Wards Mistake 
Adamellite), and a Moonbi Plutonic 
Stute body ('Bungulla porphyritic 
adamellite' ). These are overlain by 
Tertiary strataand Quaternary sedinients. 

The mole granite 

The leucogranites are the major sources 
of mineralisation in the area (see 
accompanying table). The Mole Granite 
is the dominant body, producing more 
than 1200 base metal, arsenic, gem and 
gold deposits in the Clive and Ashford 
1:100 000 sheet areas. This tin-rich 
granite is credited with producing more 
than 89 000 tonnes of tin, mainly from 
alluvial deposits. 

The majority of lode base metal 
deposits related to the Mole Granite 
have been emplaced along pre-existing 
structural features. These include 
ointiig within the Mole Granite. 

fracturing related to arching of country 
rock above upwelling ridges of Mole 
Granite, and regional-scale fissure 
filling. Stratahound skarn mineralisation 
is present in altered metahasalts. Multiple 
pulses of !]Lnds fi-oin the Mole Granite 
have resLilted in deposition of complex 
ore assemblages. 

Some gold mineralisation is 
associated with the Mole Granite. Few 

Deposit 

Vegetable Lice k all u vi at dL'poS it 
Vegetable Creek deep lead 
Taronga stockwork tin prospect 

Otiery tin—arsenic mine 

Dutchman, Curnows and 
Butlers tin mines 

de Milhous emerald mine 
Fielders Hill \vest 
Bismuth mine 

Turny. Castle Rag and 
Webhs silver mines 

lodes have been mined, and most gold 
occurs as accessory accumulations in 
many creeks. 

Some leucogranites, including the 
Kingsgate Granite. Bolivia Range 
Leucoadamellite. Mackenzie Adaniell ite 
and Mount Jonblee Leucoadamellite. are 
accompanied by molybdenum—bismuth 
pipes and veins along their margins. 
Greisen-related occurrences of tin, 
tungsten, molybdenum and base metal 
mineralisation is broadly developed east 
of Deepwater. 

Placer deposits 

Cainozoic placer deposits hold major 
resources in the subject area. Alluvial 
tin has been worked from numerous 
creeks and several deep leads, including 
Vegetable Creek, Graveyard, Y-water. 
Avoca and Stannum Vale. Alluvial gold 
occurs with tin in small quantities in 
many of the creeks draining the Mole 
Granite. Topaz is also common in many 
creeks draining the Mole Granite, and is 
locally accompLulied by heryl, corundum 
and monazite. Eluvial tungsten has been 
worked in the vicinity of some tungsten 
I odes. 

Other deposits 

The region hosts a variety of 
niiscellaneous deposits. These include 
manganese oxide, bauxite, clays, hard 
rock aggregate and quartz crystals. 

The Clive 1:100 000 map sheet area 
holds high potential for the discovery of 
mineable resources. (continued page 45) 

Production and/or Resource 

15 000 t eassi cr1 e concentrate 
>6500 t cassiteritc concentrate 
46.8 Mi 0.1 45Y( tin measured resource 

2737 t tin, 1873 i arsenic 

total >3800 i cass i ten tc di) nec iii mate 

up to 40 000 carats beryl. emerald 
>4/0 t woltramite concentrate 
30 250 t 'ore' produced 

total >6000 t lead. 450 t zinc. 
30 t silver in concentrate 

.tr"lIIr \\ t t )IP()SITS REL\l1:l)1)1I11 \1O!I (R\\lTF  
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W, 

The majority (?t / ,iia/)/)iiig teammi and atithom's qt the Dubbo 1:250 000 iiiap 

and notes 

Dubbo geological map and notes 

The Dubbo 1:250 000 Geological Map 
(second edition) and Explanatory Notes 
are now available. 
Mapping was carried out by acombined 
team from the Geological Survey of 
New South Wales and the Australian 
Geological Survey Organisation under 
the National Geoscience Mapping 
Accord. 

Centred 250 km north-west of 
Sydney. the Dubbo 1:250 000 map sheet  

area i nd rides the exposed north-eastern 
portion of the Palaeozoic Lachlan 
Orogen (or Fold Belt) and overlying 
marginal areas of the Permo-Triassic 
Sydney-Gunnedah Basin and Jurassic 
Surat Basin. 

The Dubbo map area has identified 
metalliferous and coal resources, with 
past production totalling over A$37 
billion. Coal accounts for A$33 billion 
of that amount. 

The 520-page Explanatory Notes are 
copiously illustrated with 108 figures 
and 92 photographs. An extensive 
reference list and comprehensive index 
are also included. 

All 250, or so. stratigraphic units 
present in the area are described and 
extensive palaeontological lists are 
provided in appendixes. Geochemical 
data for selected igneous Linits are also 
included. 

Substantial chapters deal with 
structure and mineral isation of the 
Dubbo area, which has produced 
significant gold, along with copper, lead, 
zinc, iron, dianionds. sapphires, coal, 
clay and othercommodities. Exploration 
continues in that area. 

Copies of both publications may be 
obtained by contacting the Information 
Counter at the Head Office of the 
Department of Mineral Resources on 
(02) 9901 8269. fax (02) 9901 8247, or 
e-mail: vircliv@minerals.nsw.gov.au  

(continued from p 44) 

Numerous large silcxite bodies are 
currently the suhject of feasibility studies 
for production of mullite. Potential for 
gem-quality heryl or emerald exists in 
certain areas and is currently being 
explored. Tin (stockwork, lode alluvial. 
deep lead) and tungsten—bismuth deposits 
warrant reappraisal or await discovery. 

The prospectivity of the region is 
enhanced by the recognition ofstrLidtural 
features responsible for controlling 
mineralisation. Regional-scale, linear 
arching of country rock has produced 
prospective sites for buried cupolas. 
Extensive fracture zones have channel led 
fluids to produce polymetal lie deposits.  

egWebhs and Arvid (and Wcbhs Consols 
and Tangoa prospects. Inverell 1:250 000 
map sheet area). Identification of domains 
of joint-control led tin and tungsten 
mineralisation within the Mole Granite 
offer potential fordiscovery of new todes. 
or of strike extensions of known deposits. 

The data package is avail able from 
the Information Counter at DMR head 
office and from the Armidale office 
(prices on application). 

For fLi rther information contact 
Harvey Henley or Bob Brown. 
Geologists. Armidale office, on (02) 
6770 2100, fax (02) 6770 2121 or e-mail: 
henleyh@minerals.nsw.gov.au  

First National Opal 
Mining Symposium 
The first National Opal Mining 
Symposium was held in Lightning 
Ridge on 30-31 March 1999. It 
brought together about 80 attendees 
from Australia and overseas. The 
symposium was enthusiastically 
supported by the whole opal industry. 

Papers on opals, opal 
formation, opal mining and 
legislation were presented. Speakers 
from the Department of Mineral 
Resources included John Watkins, 
Michael Leys. Gary Burton and Alex 
Rams land. Information on opal 
mining from New South Wales, 
Queensland and South Australia was 
presented. 

Lively discussion, including from 
an attendee from Germany. dealt with 
research and ideas about opal 
formation. That topic will he the 
subject of later discussion in Milito. 

For further information contact 
John Watkins on (02) 9901 8330 or 
e-mail:watkinsj  @minerals.nsw.gov.au  
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IMPORTANT NEW SOUTH WALES MINERAL PROJECTS 

Name 
	

Commodities 	Location 
	

Resource 

GOLD 

Cadia East 

(Cadia Project) 

Cadia Ridgeway 

(Cadia Project) 

Cohar Central Project 

(New Cohar. New Occidental, 

Chesney) 

CoNA al Project 

(Lake Coss at, Endea our 42)  

Gold. copper 	 21 km SSW of Orange 	120 Mt at 0.42 g/t Au. 0.48<1 Cit (1998) 

Gold. copper 	 20km SW of Orange 	44 Mt at 7.6 g/t Au. 0.82<1 Cu (1998) 

(3km NW of Cadia Hill) 

Gold. copper 	 3 km SE of Cobar 	 New Occidental: 3.0 Mt at 7.4 g/t Au 

New Cohar: Oxide - 0.73 Mt at 2.5 g/t Au 

Sulphide -0.97 Mt at 5.8 g/t Au. 0.8<1 Cit (1998 

Gold 	 40km NE of West 	49.6 Mt at 1.53 g/t Au (1995) 

Wy along 

Peak Hill Sulphide Project 	Gold, copper. silser 	Adjacent to Peak Hill 	10.2 Mt at 1.27 g/t Au. 0.11 	Cit (1998) 

Gold 	 30 km SE of Tenterfield 	9.9 Mt at 0.89 g/t Au (1995). plus 2.85 Mt at 

0.73 g/t Au (RMT deposit. 1996) 

Silver 	 25 km ESE of Mudgee 	18.8 Mt at 99 g/t Ag. 0.32% Pb, 0.37<1 Zn 

(lead. hoc) 	 (1995) 

Antimony, gold 	25 km F of Arttudale 	1 .813 Mt at I .83<1 Sb .5.8 g/t ALL (1998) 

Nickel, cobalt. 	 7 km SW of Port Macquarte Hurlis Hill + Pactftc Hssy + Innes 

(chromium. scandiitm) 	 Peutnsular combmed: 19.2 Mt at 0.63<1 Ni. 

0. I 0/i Co. 40 ppm Sc (1998) 

Ti tihai u a Project 

(Pos erty Point. Btg Hill, RMT) 

SILVER & BASE METALS 

Boss detis prospect 

(Boss dens Gift) 

Hillgro e Extension 

Lake lnnes prospect 

(HurlIs Hill. Pacific Hwy) 

Syerston project Nickel, cobalt. 6 km NW of Fifield 100.6 Mt at 0.661/c Ni. 0.1111c Co (1999) 

Fu lie Id lateru Ic) plati it um. chromium 

Tritton Copper Project Copper (gold. 22 km SW of 10.88 Mt at 2.8717( Cu. 0.22 g/t Au. 

(Bonnie Dundee project area) sil\ er) Girilambone 10.8 gIl Ag (1998) 

INDUSTRIAL MINERALS 

Cmx nit Project High purity silica 16 km SE of Cowra 5 Mt of recoverable quart! pebbles (1998) 

(includes Glene I Ia) for silicon metal 

Dubho Zirconia Project Zirconium. 	ttriitm 20 km S of Dubbo It) Mt at 2<1 ZrO,. 0.12<1 YO . 0.51 	NbO. 

(Toongi) tantalLim. niobium 0.031 	Ta,O, 0.75</ Rare Earth Oxides. 40 Mt 

at depth (30-I 00 m ) at similar grades (1998) 

Oberon Project Feldspar, mica 6 km F of Oberoru 3.3 Mt at 57<1 feldspar. 11<1 mica (1996). 

(silica) Very large additional resoitrces as ailable 

Tsselse Mile Project Rutile. iircon. ilmenite 210 km SE of Broken Hill 61 Mt at 3.6<1 HM containing 19<1 rutule, 

Birthday Gift) (leucoxene) (Murray Basin) 11< 	iircon. 4914 ulmenute. 814  leitcoxene (1997 

I iot entiN in \linto in mining hin coiiinienccd 
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The Department lists on these pages details of important 
exploration and mining projects that may proceed to 
development within the next three years. All information is 
based on non-confidential company reports and published 
data. 

Resource Status 	Proposed 	Operator 
Mine Fvpe 

The information is updated as developments arise. New 
projects will he added to the list, and others deleted. For 
inlorniation contact John Chapman. on (02) 9901 8347. fax 
(02) 9901 8256 or Garth Holmes on (02) 9901 8480. fax (02) 
9901 8493. 

Project Status 

Resource - in situ Opencut & Newerest Mining Ltd 	Conceptual study underway. Drilling continuing on higher 

(Inferred) underground grade zones at Cadia Far East. 

Resource - in situ Underground Newcrest Mining Ltd 	Mining lease granted in June 1999 for trial milling over an 

(Indicated + Inferred) 18 0100(11 period, prior to proposal for full-scale development. 

Resource - in situ Opencut & Peak Gold Mines P/L 	Tenders for the sale of Peak Gold Mines P/L were due to 

(Measured + Indicated) underground close in late August. Development plans for Cohar Central 

are on hold. 

Resource - in situ 	Opencut 

(Measured + 

Indicated + Inferred) 

Resource - in situ 	Open cut & 

(Indicated + Inferred) 	underground 

Reserve - mineable 	Openeut 

(Proved + Probable) 	(heap leach) 

North Ltd 	 Development consent granted in March 1999. 

Alkane Exploration NL FLirther exploration drilling and feasibility studies in progress. 

Ross Mining NL 	Mining eoillmenced with first gold pour in May 1999. 

Resource - in situ Openeut and Silver Standard Feasibility and EIS studies underway. 	Resource drilling 

Indicated + Inferred) possible u/ground Resources Inc continuing. 

Resource 	in situ Underground Hillgrove Gold Ltd Mining lease,,, granted in February 1999. Commencement 

(Measured + Indicated) of development v, ork is imminent. 

Resource - in situ Opencut Jer\ ois Mining 	NI. Exploration and netallurgieal studies are continuing. 

(Measured + Indicated) 

Resource - in situ Opencut Black Range Minerals Mining lease application lodged. 	Planning focus held in 

(Measured + NL September 1998. EIS and feasibility studies iii progress. 

Indicated + Inferred) 

Resource - in Situ Underground Nord Resources Feasibility study completed, and development application 

(Measured + (Pacific) P/I, (JV v ith lodged in June 1998. Assessment of development 

Indicated + Inferred) Straits Resources Ltd) application is continuiig. 

Resource - in situ Shalloss opencut Doral Mineral Industries Planning Focus held for mining operation in March 1999. 

Indicated + Inferred) Ltd & Portman Mi ill ng El S and teasibi I tv studies being finalised based on Lithgow 

Ltd plant local Oil. 

Resource - in situ Opencut Alkane Exploration NL I'refeasibihity study completed. Further illetallUrgical and 

(Indicated + Inferred) process studies in progress and lull feasibility study planned 

for completion h\ the end of 1999. 

Resource - in situ Openeut Minerals Corporation Feasibility studies completed. Currently negotiating with 

(Measured) Ltd possible JV partners to facilitate development of project. 

Resource - in situ Opencut RiM P/L )JV: Western Mining lease applications lodged. 	EIS and feasibility studies 

Indicated + Inferred) Metals Resources) in progress. Earliest tulle frame for niinulg is 2-3 years. 
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EXPLORATION LICENCES GRANTED MARCH 1999 - MAY 1999 

No Mining 	holder 	 Areas Expiry 	Nun No Mining 	 Holder 	 AreaS Fxpiry 	Mm 

date 	Grp# I)iv'n' date 	Grp# 

5557 OR AlkLmc Lxploralion NI, 	 20 U 02.03.2001 	1 5568 CO Carrmgton Holdings Pty Ltd 	28 U 24.03.2001 	1.2 
555$ OR Compass Resources NL 	 2$ U 03.03.2001 	1 5569 CO Auslrahan Geoscienlists Pty Ltd 	16 U 25.03.2001 	I 
5559 BH Macapika Pty Ltd 	 4 V 08.03.2001 	2 5570 SY Young Mining Company Pty Ltd 	24 U 18.04.2001 	2 
5561 CO Peak Gold Mines Pty Ui), 	39 U 17.03.2001 	1 5571 SY Jersois Mining NI. 	 21 U 05.05.2001 	I 

Dominion Gold Operations Pty Ltd 5572 OR Michelago Resources Ni- 	19 U 12.05.2001 	1 
5562 CO Golden ('ross Operations 	122 U 18.03.2001 	I 5574 OR Straits Exploration (Australia) 	93 U 03.06.2001 	I 

Pty Ltd Pty Ltd 

5563 OR Compass Resources NL 	 15 V 22.03.2001 	I 5577 CO Rcdfire Resources NI, 	3199 U 10.06.2001 	I 

5565 OR Rimlire Pacific Mining NL 	36 U 23.03.2001 	1 5579 RH 'I'irias Gold Exploration Pty Ltd 	18 U 15.06.2001 	I 

5566 OR Golden ('ross Operations Pty Ltd 	79 U 23.03.2001 	I 5580 RH Rimfire Pacific Mining NI. 	101 U 15.06.2001 	I 

5567 RH Golden Cross Operations Ply Ltd 	50 U 74.03.2001 	I 5581 OR Rimfije Pacific Mining NI, 	77 1 r  16.06.2001 	I 

REFERENCE 
* 	AR Armidale 	LR Lightning Ridge # 	Group 1 - Elemental minerals (metallics) 

BH Broken Hill 	OR Orange Group 2 -Elemental minerals, Non-metallics 

CH Coffs Harbour 	SI Singleton Group 3 - Semi-precious stones 

CO Cobar 	 SY Sydney Group 4 - Hard rock minerals 

IN Inverell 	 WA Wagga Wagga Group 5 - Clay minerals 
LM Lismore Group 6 - Diamond, corundum, ruby, sapphire 

Group 7 - Opal 
Group 8 - Geothermal substances 

$ U = Graticular system units Group 9 - Coal, oil shale 

+ 	= ELs with passed expiry dates may either be subject to renewal applications or continue by virtue of flow-on" applications 

MURrR BTASIN MINERTAIL STANDS 
4-. * 
	

CONFERENICE r•  EXTENDED 1ABSWA1CTS 

(Australian Institute of Geoscientists Bulletin No.26.) 
Contains extended abstracts of the Murray Basin Mineral Sands Conference held 21-
23 April 1999 in Mildura, Victoria. This publication includes 48 abstracts in all, 
covering Geology & Geophysics, Ore Dressing and Processing, Mining. Environment 

and Project Facilitation; and is illustrated with numerous maps, charts and 

diagrams. 259 pages, 1999, $35 plus $7 p&h. 

AINERAL SAND RESOURCES 

POTENTIAL OF THE MURRAY BASIN 

ML\ER'L Sk'l) RESOL RUES POTENTIAL 
OF THE MURRAY 8AS!N 

(Geological Survey Report GS 1999/038) 
An up-to-the-minute detailed technical overview and assessment of the potential of 
mineral sand deposits in the Murray Basin. The publication covers Mineral Sand 

Occurrences in NSW and Victoria, (eology and Mineral Sand Resource Potential of 
the Murray Basin, Commercial and Fnvirnnmental Aspectt of Mineral Sand 

Development, and Developments for Future Work. 74 pages, 1999, $25 plus $7 p&h 

Order (rum Department of Mineral Resources 

29-7 Chrislie Street, St Leonards 

Ph: (02) 9901 8269 Fax (02) 9901 8247 
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1'IHNERALS 

EL 4955 	 Golden Hills Mining NL 

Location: 42 km SW of West Wyalong 

Objectives: Porphyry copper—gold 

A regional stud\ of aeromagnetic and radiometric data identified 
no significant targets. A zone of interpreted thrusting and 
intrusions was not followed up. Reconnaissance identified 
weakly altered dacite porphyry intruding Ordovician sediments. 

EL5 4743, 4974, 5156, 5215 	Golden Cross Operations P/L 

Location: 20 km S of Canbelego 

Objectives: Cobar type gold and base metals 

Ten areas anomalous in gold or base metals have been identified. 
The best prospect is Pipeline Ridge. with an estiniated 725 000 
at 0.6 g/t Au and potential for down-plunge extensions. This 
mineralisation may be compared to the Peak mine at Cohar. The 
area is covered by "flow on' EL 5562 but reports have been 
made non-confidential. 

EL 5084 	 Sipa Exploration NL 

Location: 10 km E of Forbes 

Objectives: Gold 

The licence was acquired with particular interest in a large 
magnetic complex. II was relinquished without significant 
fieldwork, after review of geology and cover thickness. 

EL 5157 	 New England Tin NL 

Location: 20 km NW of Torrington 

Objectives: Tin 

Rock chip sampling was carried out across the contact between 
Permian rhyolite and metasediments. The results., while low 
(less than 0. 1 Yc Sn in rock chips composited over Ii) m-50 m 
lengths), suggested a possible strike extension of very low grade 
copper and tin stockwork veining at Beardy Cliii. 

EL 5186 	 Tresmonay P/L 

Location: 40 km NE of Temora 

Objectives: Gold 

The area was applied for to assess the Bribbaree gold deposits. 
Work was restricted to a literature review. 

EL 5187 	 Tresmonay P/L 

Location: 25 km S of Condobolin 

Objectives: Gold 

This EL was applied for to assess the potential of the Weelah 
gold field. Work was restricted to literature review. 

EL 5194 	 Fairey A.W. 

Location: 93 km NW of Nyngan 

Objectives: Gold 

Prospecting located small outcrops of ironstone, for which 
intended assay work was not completed. One of the outcrops 
has an old shaft of unrecorded hi story. 

EL 5199 	 Tresmonay P/L 

Location: Tullamore 

Objectives: Gold, base metals 

Work ss as restricted to a literature review. 

EL 5204 	 Straits Gold P/L 

Location: 45 km SW of West Wyalong 

Objectives: Gold 

Geophysical and structural data were compiled in a geographic 
information system (GIS) study which identified twenty 
anomalous areas. These were followed up with geological 
reconilaissance, petrology, rock chip sampling and aircore 
drilling. No significant assay results were obtaineLl. 

EL 5205 	 Straits Gold P/L 

Location: Ardlethan 

Objectives: Copper and gold 

Twels e anomalies were identified from airborne magnetic and 
radiometric data. Following geological reconnaissance, six of 
these were selected for wide-spaced grid sampling and aircore 
or reverse circulation ( RC) drilling. No significant results were 
obtained. 

EL 5210 	 Golden Cross Operations P/L 

Location: 15 km NNE of Grenfell 

Objectives: Gold 

Reconnaissance sireani sediment and rock chip geochemistry 
returned only weakly anomalous values from ironstone samples. 
including 447 ppm in. 181 ppm As and 29 ppni Mo. 

EL 5214 	 King Minerals NL 

Location: 30 km NE of Orange 

Objectives: Gold 

Exploration was for gold along the southern trace of the Hill End 
Anticline. Minor bulk leach extractable gold (BLEG), mobile 
metal ion (MMI) and rock geochemistry was carried out. Results 
indicated gold is restricted to narrow zones of quartz veining. 

EL 5219 	 Tresmonay P/L 

Location: 5 km NE of Byrock 

Objectives: Base metals, gold 

The area was applied for to examine projected extensions of the 
Gilmore Suture. Actis ities were restricted to a literature es ieo 

EL 5220 	 Tresmonay P/L 

Location: 10 km E of Bourke 

Objectives: Base metals 

The area was applied for to examine base metal prospects and 
their possible relationship to a peripheral andesitic complex. 
Work was restricted to a literature review. 

EL 5221 Mount Conqueror Minerals NL & Central West Gold NL 

Location: 16 km S of Veoval 

Objectives: Gold 

The licence was acquired to explore for intrusion-related gold 
mineralisation related to several discerned phases of the Ycoval 
granite. Reconnaissance sampling gave no significant results. 

EL 5256 	 Gold Mines of Australia (NSW) P/L 

Location: Temora 

Objectives: Porphyry copper-gold 

Re-interpretation of aeromagnetic and radiometric data ss as 
combined with geological and structural review. The area of 
interest was adjacent to and within Temora township but no Late 
Ordovician volcanic or intrusive in rocks were identified. 

EL 5257 	 Newcrest Operations Limited 

Location: East of Temora 

Objectives: Gold, copper 

The licence ss as applied for to explore for porphyry-related 
gold—copper mineralisation in Ordovician shoshonitic volcanic 
rocks. A review of previous exploration data downgraded the 
potential for large deposits. 

EL 5260 	 Centfield Mining P/L 

Location: 25 km ESE of Armidale 
Objectives: Gold, antimony 

The licence was applied for to search for Hillgrove-siy Ic 
mineralisation. It surrounds mining lease application 216 
Armidale that is proceeding to grant. No exploration was 
undertaken on the licence. 
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EL 5304 	 Climax Mining Limited 

Location: 9 km SSW of Temora 

Objectives: Porphyry copper-gold 

The licence area contai is andesitic volcanic and IlltIllsi\ c rocks, 
under cover, in proximit\ to the Gilmore Fault. MM! 
geochemistry ssas applied s' stematical ly hut pros cr1 extremely 
sensitive to contamination from gold mine waste spread along 
roads. No drill targets were generated and the geoehemieal 
results ss crc suesti\ e of only small scale mincralisation. 

EL 5312 	 New Ind Resources P/L 

Location: 11 km WNW of Narrabri 

Objectives: Bicarbonate in groundwater 

Res iess of as ailable borehole data SLir!uesterl a source of 
bicarbonate rich water in the Permian formations in the deeper 
parts of the Bohena irough (part of the Gunnedah Basin) west 
of Baan Baa. No additional ss ark was done. 

EL 5372 	 Alphadale P/L 

Location: 50 km N of Broken Hill 

Objectives: Copper, gold 

F.\ploration of the Paragon Group ss as carried out by drainage 
BLEG sampling, and rock sampling from old ss orkings. Some 
low order gold and gold arsenic anomalies were defined, the 
most notess orthy being along the Kantappa Fault. 

EL 5403 	 Probe Resources NL 

Location: 2 km NW of Drake 

Objectives: Gold 

The licence was acquired to c\plore for Tiinbarra style 
mincralisation but ss as cancelled after reconnaissance 
prospeci trig. 

EL 5408 	 L.H. & R.J. Savage 

Location: Wingen 
Objectives: Bentonite 

Outcropping hentonite seams were sampled at fise sites. Testing 
gasc generally satisfactory results. Hosseser, dips of the hcntonitc 
seams are con side red too steep to all oss for easy muii 1g. 

EL 5435 	 Alphadale P/L 

Location: 60 km N of Broken Hill 

Objectives: Gold 

BLEG drainage geochemistry gave no anomalous gold results 
hut did idcntil a discrete loss order arsenic anomalr. Minor 
soil sampling confirmed the anomalous arsenic and also returned 
weakly anomalous gold. Geological reconnaissance of the area 
gas e no further encouragement. 

EL 5441 	 Rio Tinto Exploration P/L 

Location: 70 km NNE of Broken Hill 

Objectives: Base metals and silver 

The area was acquired to e\plorc for Century-style /ine 
mineralisation in the Lririoss ic Block. 	Three loss priority 
geochemical targets were defined by literature review hut not 
followed up. 

EL 5451 	 Michelago Resources NL 

Location: 17 km NNE of Peak Hill 

Objectives: Gold and copper 

,.\ geological res icw did not identify any NW-trending structures 
considered iniportant to gold mincralisation in this area. 

EL 5452 	 Michelago Resources NL 

Location: 30 km N of Crookwell 

Objectives: Base metals 

The licence cos ercd felsic volcanic sequences ss ith know n areas of 
disseminated pyrite. Reconnaissance of gossans marked on pres ious 
niaps suggested these were dens cr1 from disseminated rather than 
massis e sulphides. 

EL 5453 	 uviicneiago Hesources NL 

Location: 30 km SE of Goulburn 

Objectives: Base metals 

Reconnaissance confirmed thin cohaltiferous niangailesc wads 
developed in the lower lesels of Tertiary gras els. Minor 
sanipl i ng gas e cobalt eoneentrat Oils of up to I .044 Cot nc dent 
nickel to 3070 ppm and minor copper.  

Other exploration licences cancelled or expired 

At the time of compilation. final reports had not been rcccis cr1 for the folloss nig liccnccs: 

ELs 4099: 4257: 4258, 4457: 4763: 4788: 5 15 1 5247: and 5290. 

Partial relinquishment reports 

Reports to remain confidential due to ....loss -on" titles for the following liccnccs: 

ELs 2767: 461)0: 4819: 4905: 4973: 5287: 5288: and 5444. 

EXPLORATION LICENCES TERMINATED BEFORE MARCH 1999 

EL 3320 	 Southpac Limited 

Location: 20 km SE of Cowra 

Objectives: Dimension stone 

The licence area covet erl a portion of the compusi tc stresscrl 
Wyangala Batholith and cont:nns at least six granite 5 arieties. 
Granite ditiiension stone ssas sought for the south-cast Asiati 
market. Hoss ever, re-assessment was forced by market collapse 
since 1997 and increased grail ite supply f rorn China. 

EL 3352 	 Southpac Limited 

Location: 18 km NE of Wellington 
Objectives: Dimension stone - granite 

Work concentrated on one quarry. Sescral shallow drillholes 
were userl to expose fresh rock and some bulk samples were 
remos cr1 and tester!. The rock has interestitig pink megacry sts in 
a greenish matrix hut the colour is not consistent, and clay 
alteration resnilts in srirface pitting. 
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EL 3710 	 Delta Gold NL 

Location: 20 km W of Bombala 

Objectives: Lead, zinc, silver and gold 

The Silurian Quidong l3asin ss as explored for stratahound base 

metal inineralisation. The best drilling intercept was 14 in at 

7.61/( Zn+Pb and trench sampling yielded a best result of 7.95 in 

at 6.7 gIl Au. Mississippi Valley and other models of 

rnineralisatioii were invoked but the source ol the metals 

remained conjectural. Continuity of mineral i sed zones could 

not be demonstrated. 

EL 4624 	 Muller, P.J. 

Location: 17 km E of Bathurst 

Objectives: Gold and kaolin 

Three holes were drilled to test for kaolin and gold in grasel 

us erly inc granite. There ss crc no significant results. 

ELs 4854, 4890 	 Currumbin Sands & Gravel P/L 

Location: 10 km E of Bingara 

Objectives: Gold 

Rock chip and hulk cyanide leach 1 BCL drainage sampling 
gave generally low results. BCL results of up to 8.5 pph An 

were detected, but not considered ss orthy of further I olloss -up. 

EL 5114 	 Monier PGH Holdings Ltd 

Location: 2 km N of Wyong 

Objectives: Clay-shale for ceramics 

Fis e holes ss crc drilled to test the extent and quality of clay at 

Warners ale Hill. This intersected moderate amounts of red 

mudstonc interhedded with sandstone. The clay samples fired 

a terracotta colour with shrinkages of 7.6 

EL 5146 	 Golden Reef Enterprises P/L 

Location: 70 km SE of Armidale 

Objectives: Base metals 

Re-interpretation of geophysical data highlighted prospectivity 

for Besshi and other solcanogenic sty Ic mineralisation. but this 

was not followed up. 

EL 5150 	 Rootes, E.G. 

Location: 20 km SW of West Wyalong 

Objectives: Gold 

The licence cos ered Ordos ician metasediments intruded by 

Si I urian granite and was explored by Golden Hills Mining NL. 

An airborne geophy sical surs ey was followed by soil and rock 

chip sampling and RC drilling. No significant results were 

bta i ned. 

EL 5166 	 Australian Dolomite Company P/L 

Location: 15 km NNW of Tuena 

Objectives: Marble 

A bulk sample of 5 cubic nietres taken fioui an existing quarry 

in coarse grained marble was found to be suitable for some 

forms of terrazzo work. 

EL 5168 	 Polymetals Australia P/L 

Location: 75 km SSE of Cobar 

Objectives: Copper and gold 

This licence cos ered the Crow I Creek and Shuttleton I inc of 

copper mines. Literature research and data res iew idenli lied 
targets for oxide or supergene copper—gold mineral isatioii but 

no field activities were undertaken 

EL 5201 	 GDR Mines Development P/L 

Location: 26 km E of Canowindra 

Objectives: Gold 

The initial work ss as carried out on EL 4781 by Ness crest 

Mining Ltd. The licence was transferred to GDR Mines 
Deselopment and subsequently replaced by follow -on EL 521)1. 

Fol loss i ng soil and rock chip sampling, the Myal Ia prospect was 

tested with 32 sertical aircore holes. Only one anomalous 

intersection was made. 3 in at 0.15 g/t Au. 

EL 5246 	 Gold Mines of Australia (NSW) P/L 

Location: 16 km E of Cootamundra 

Objectives: Gold, silver and base metals 

Exploration concentrated on the contact betss een the Cambrian 

Jindalee (irolip and the Silurian I3low ering Formation. Stream 
sediment, orientation soil and rock chip geochemistry 55 as 

conducted about Cul linga mines and other areas of interest. 

Ses eral interesting targets ssere identified but not followed up. 

EL 5322 	 Alkane Exploration NL 

Location: 38 km NE of Parkes 

Objectives: Gold 

A review of previous work identified an untested BCI. gold 

anomaly similar to that over the nearby Mounty .\uhrcy gold 

deposit. No further work was done. 

EL 5382 	 Casanza P/L 

Location: 10 km ESE of Blayney 

Objectives: Slate 

No work v as undertaken. 

OTHER NOTEWORTHY REPORTS PLACED ON "OPEN FILE" 

MC 132 	 Minerals Corporation Ltd 

Location: 49 km SW of Broken Hill 

Objectives: Garnet 

Drilling of 34 holes showed that garnet hiotite schist hands are up to 10 01 wide and as erage up to 201/( garnet. A hulk 

sample of about 1000 t was taken from three pits for magnetic separation testing. The product pros ed suitable only as 

low demand filtration grade garnet. 
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COAL rm PETROLEUM 

Coal Industry Updates 

Job losses 
In the two years to June I 999. employ-
ment in the NSW coal industry has 
declined by 30Y. This fall has co-
incided with a reduction of over 20 per 
cent in benchmark coal prices over 
the same period. Many companies 
have responded to these price cuts by 
reducing staff numbers and improving 
productivity, thereby retaining pro-
dLiction at previous levels. In fact 
saleable coal production in the State 
declined by only four per cent in 
1998/99. 

Job losses have occurred in all 
coalfields in NSW and in both coking 
and steaming coal mines. In the 
Singleton area, the Camberwell Open 
Cut shed 23johs in February because of 
the market situation. Muswellhrook 
Colliery lost a major export coal contract 
to Taiwan in June and was forced to 
retrench 78 workers. Wambo laid off 
34 workers from its open cLit. while 
Mount Thorley will shed 160 workers 
by October 1999. 

The Newcastle Coalfield has 
experienced some job losses in 1999. 
Great Greta closed in February because 
of the depletion of economically 
mineable reserves, with the loss of 16 
jobs. Fifty two miners were laid off in 
January when Chain Valley Colliery 
was put on care and maintenance. 

The Southern Coalfield, which is 
predominantly a coking coal producer, 
has also been severely affected by the 
price cuts and the over-supplied export 
market. BHP has retrenched 140 
miners from Westcliff. 66 at Elouera. 
27 at Cordeaux and 34 at Appin as part 
of its restructuring to significantly 
improve productivity. This was partly 
in response to the loss of some of its 
domestic market through the pending 
closure of the Newcastle Steelworks. 
Tahmoor Colliery shed about 60 jobs 
as it reacted to lower prices and restricted 
markets. Oakdale Colliery closed in 
June with the loss of 125 jobs, partly as 
a result of operational problems early 
this year which halted production for a 
time. A cut of 18 per cent in the price of 
one of its major contracts was also a 
major factor. 

In the Western Coalfield. the 
Springvale Colliery retrenched 30 
workers in April. The Ivanhoe Colliery 
announced in June that it would reduce 
its workiorce from 48 to 20. The mine 
will close completely within 12 months 
if new coal reserves cannot be secured, 
as its reserves are almost exhausted. 
Blue Mountains Colliery workforce was 
reduced by 32 following its purchase 
by Centennial Coal Company. 

Changes of 
ownership 

iss company Glencore is set to 
rival Rio Tinto as the Hunter Valley's 
largest coal miner, after buying the 
Liddell Open Cut, northwest of 
Singleton, from Pasminco. Pasminco 
had earlier acquired a number of coal 
properties in its takeover of Savage 
Resources. Glencore purchased all of 
these coal assets, including the Glendell 
project. for $69 million. At about the 
same time. Glencore bought the Oceanic 
group of mines. including Teralba. West 
Wallsend and Westside in the lower 
Hunter. for $139 million. Its Hunter 
mines produced about II million tonnes 
of saleable coal in 1997-98, compared 
with 13 million tonnes produced from 
Rio Tinto's mines. 

Centennial Coal Company Limited 
acquired the Blue Mountains Colliery 
near Lithgow. in June 1999. This 
mine produces about 220 000 tonnes 
annually for the domestic market and 
has a 200 000 tonne a year contract 
with Delta Electricity, running until the 
end of 2002. Centennial currently 
operates five other coal mines in NSW, 
all but one of these in the Western 
Coalfield. In addition it owns the Airly 
Project, at which some trial mining has 
occurred. 

Donaldson Project 

Donaldson is a snial I opencut coal project 
located 5 km south-east of Maitland in 
the Newcastle Coal field. The project was 
the subject of a Commission of Inquiry 
which concluded in December 1998. 
The Commissioner, in his report released 

in April 1999, found that environ-
mental aspects would not preclude 
approval of a mine development, subject 
to conditions of consent to control and 
mitigate environmental impacts and 
to protect Steggles' poultry activities 
adjacent to the southern boundary of the 
project. 

The Commissioner recommended 
that reduced mining occur in the 
western part of the project area to 
protect a number of residences from 
excessive noise and dust levels and 
to preserve an occurrence of the 
threatened flora species Tetrutheca 

juncea. The Com missioner bound 
that the company would need to 
implement a coniprehensive envi-
ron mental manage ment system, 
complaint and dispute resolution 
protocols. community in borniation and 
consultation forums and environmental 
monitoring systems to meet its 
environ mental obligations. 

Status of other 
coal projects 

The Gretley Colliery has been sold 
to York Mining by Oakhriclge, who 
closed the mine in June 1998. York 
Mining renamed the mine the New 
Wallsend Colliery and commenced 
operations in June. When the mine is 
ILilly on production. it will employ 
around 100 workers. The predominantly 
semi-soft coking coal produced by the 
mine has been guaranteed a market by 
Oakbridge. 

The Newstan Colliery, in the 
Lake Macquarie area, has received 
development consent for the extension 
of mining, which will extend the life of 
the mine for at least 2 I years. As well as 
protecting the 320 jobs at the mine, the 
project will lift annual production from 
2.7 million tonnes to between three and 
bour million tonnes. Environmental 
impacts have been carefully considered 
and are covered in the consent 
conditions. 

Tahmoor Colliery, in the 
Southern Coalfield, has also received 
develop-ment consent for its Tahmoor 
North project. This approval has 

54 	 www.minerals.nsw.gov.au 	 Minfo64, 1999 



extended the future of the mine from a 
short-term scale of four years to the 
long-term future of 12-15 years. 

Planning Focus meetings were held 
for an extension to the South Bulga 
underground mine, near Broke in the 
Upper Hunter Valley. on 17 June. 

Meetings were also held for the 
Mount Arthur North Project, near 
Muswellhrook. were held on 24 June. 

Strategic studies of 
NSW coalfields 

The Department of Mineral Resources 
is coordinating Strategic Studies of 
the Northern. Southern and Western 
Coalfields of NSW. The objective of 
the studies is to review the short and 
medium term outlook for the coalfields. 
by assessing the supply and demand 
for coal from the fields over a ten year 
period. The studies will assess the 
current infrastructure and whether it 
is adequate to cope with the expected 
task over the next 10 years. They will 
also identify the broad relationships 
and impacts of mining and mining 
development on the environment and 
local communities in the coalfields. 
Finally, the reports will make recom-
mendations to Government, local 
Councils and industry to enable all 
those involved with coal mining 
and related activities to plan for 
development and associated infra-
structure requirements, based on the 
findings of the study. 

Similar strategic studies on the 
coalfields were carried out eight 
years ago under the auspices of 
the Coal Resources Development 
Committee (CRDC), which contained 
representatives of all the major 
stakeholders in the coal mining 
industry. The current studies are being 
undertaken at the direction of the 
Minerals Consultative Committee, the 
successor to the CRDC. 

Drafts of the studies have been 
completed and will he published 
after they have been approved by the 
Minerals Consultati e Committee. 

For more information, contact 
Denis Casey, Senior Project Officer. 
on(02) 9901 851 1:fax(02) 9901 8493: 
e-mail: caseyd@minerals.nsw.gov.au  

Bengalla opens for world markets 
Bringing more than 200 jobs to 
the Upper Hunter and achie ing 
leading henchminarks in productivity 
and environmental protection. the 
Bengalla coal mine was officially 
opened by the Premier of NSW. the 
Hon. Bob Carr on 30 July. 

The mine is some four kilornetres 
west of Muscllbrook, and covers 
about 10 square kilometres over a 
coal seam estimated at 361 Mt. 
The open cut mine is expected to have 
a life span of more than 40 
years, with initial coal 
production estimated to 
reach two million tonnes 	 to 
by March next year. 
increasing to six million 
tonnes of export steaming  
coal a year by 2003. 

"More than 200 ' 
workers will be directl 	 - 
employed at the mine 
and hundreds more in 
support and supply." the 
Premier said. "The si7e 
of production and long mine life 
span will help deliver secure long 
term employment to a region hit hard 
by recent mining and meat industry 
cutbacks. 

''Importantly, every effort has gone 
into protecting the natural environment 
and controlling noise and dust. More 
than 35 000 trees have been planted 
across the site and native grasses and 
historic buildings protected \ ithin 
the mine lease area. With more than 
90 environmental and development 
controls imposed on the mine, the 
operators are confident it will be seen 
asagood neighbour for Muswellbrook," 
the Premier said. 

The BengallaJoint Venture acquired 
about 3 000 hectares to develop the 
project, including the mining lease 
area of I 000 hectares, to secure the 
coal resource for opencut mining. 
The project which includes dairy farms 
producing about four million litres 
of milk a year and a well-established 
horse stud. This diverse range of 
activity is in accordance with Develop-
merit Consents that require current 
land uses of the surrounding region be 
sustained. 

A strong international consortium 
developed the 500 illillion-pILis coal 
mine," said Consortium Chairman 
Bob Humphris. "Des elopment of the 
mine at a time when much of Asia was 
experiencing economic difficulties, and 
in the face of fierce competition from 
other coal producing nations, required 
unwavering commitment by the joint 
venture participants. 

"Our development consent con-
ditions are amongst the most stringent 

-- d- 

- 
NOW 

ever set down for a mining operation, 
anywhere in the world," Mr Humphris 
added. "To ensure we meet these 
conditions we have de eloped state-of-
the-art technology which allows us to 
monitor the meteorological conditions, 
dust, vibration and noise surrounding 
Bengalla every sixty seconds." 

Environmental protection nieasires 
include a site design which puts mine 
iilfrastructure ( ashery. stockpiles. 
workshops, etc) at the south-western 
end of the mining area to maxirnise its 
distance from M Liswel Ibrook, low noise 
emissions and noise suppression for all 
major plant including the drag lines, 
construction of an artificial hill fork isual 
screening, and roadside earth hunding 
to prevent truck headlights being visible 
from outside of the site. A 4.5 kilometre 
overland conveyor carries coal to the 
raw coal stockpile and serves to limit 
truck movements. Rehabilitation of 
mined out areas will commence within 
two years, as the electric drag lines 
illove west. There will be no mining of 
alluvial agricultural land adjacent to 
the Hunter River. 

Bengalla is managed by Peabody 
Resources Ltd. ofwllicil Bob Huillpllris 
is Managing Director. 
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Enhanced coal potential in the Wilpinjong-Moolarben area 
Stage two of a drilling program in A449 south-east of the Ulan Mine indicates that over 400 
million tonnes (Mt) of coal may be present in the area. 

ULAPIy 
UB1PIy 

Upper section 	U132 Ply 
(approx. 6 m) 	

UC1 Ply 
UC2 Ply 

The C-Marker CMK 
ULAN 
COAL UCL Ply 
seam 

DTP Ply 
section 

DWS Ply 
ETP Ply  Lower section 

(approx. 8 m) 	EBT Ply 
ELR Ply 
ULF Ply 
ULG Ply 

This second phase of exploration. under-

taken during 1995 and 1999 by the 

Coal and Petroleum Geology Program 

of the Geological Surve), covered an 

area (A449) to the immediate south-

east of the operating colliery at Ulan in 

the Western Coalfield (figure 18). 

Referred to as Wilpinjong—Moolarhen 

and held by the Department of Mineral 

Resources, the area has been the sLibject 

of a number of exploration progratils 

underprevious titles investigating both 

underground and opencut coal potential. 

The geological st1tiiig of the 

Wi Ipi njong M oolarben area was 

reasonably well defi ned ft i till tie vii 1115 

-sphi.'ration. I lowever, due to it lack of 

appropriate coal quality data, 

particularly washability testing. and the 

uni-cliability of some of the earl icr data. 

the Department in 1992 undertook the 

first of its exploration progranis. 

The most recent program. 

Wilpinjong—Moolarben Stage 2, was 

designed to enhance the knowledge of 

the raw and clean coal characteristics 

of the target 'Ulan seam' (formally. 

Ulan Coal). The 'Ulan seam' in the 

Wilpinjong Moolarhen area is the 

only coal inter al s ith economic 

potential and is located near the base 

of the Ill awarra Coal Measures. 

Regionally. the 'Ulan seam' has been 

correlated v ith the upper portion of the 

Lidsdale Coal in the generalised 

Western Coalfield stratigraphy. 

Detailed lithological logging and 

examination of geophysical logs of the 

'Ulan seam' has enabled ply 

chaacter i sat ion 

(properties of 

separate layers 

v ithin the overall 

coal unit) that can 

he 	readil 

correlated with 

that at Ulan 

Colliers. The p1) 

nomenclature was 
ii 	in 	the 

d e t 	I I i. U 

a n a I 	t t c a I 

program and has 

enabled direct 

comparison of 

coal quality with 

that 	of 	an 

operating collier\ 

The basal sec-

tion of the'Ulan 

seam' as mined 	I'iginc 1/I. 
underground at 

Ulan Colliers is the DWS ply. and that 

extends into the Wilpinjong—Moolarhen 

area (figure 19). Within this area it is 

amenable to underground extraction, 

albeit at slightly higher raw coal ash 

values, with an in situ Lmderground 

resource Within the DWS section of 

203 Mt and raw ash values from I 3.6 

to lS.7. 

Within a number of separate areas 

in A449. the 'Ulan seam' occurs at 

depths suitable for openeut extraction. 

These areas have been defined by a 

combination of a maximum 40 in 

depth of co er and a cumulative linear 

overburden ratio of less than 5: I to the 

basal niineahle section. The tuffaceous 

CMK ply provides a logical 

break between an upper and 

lower mining section. The 

CMK ply thickens from 0.3 

32 	00' 

Mudge REFERENCE 

Major structural geological units' 

Great Australian Basin 

Sydney—Gunnedah Basin 

KANDOS No 3 Lachian Fold Belt 

Operating coal mine 

\Ailprrjorg 	Moolrtrbon 
U 50km 	/ exploration area (A449) 

33 00' * Un ts isted generally n descendmg 
232 order from youngest to oldest 

The (t/ i lpi,1/oi tg  Moola,l,en exploration area 

UBIC1 mining section 
in to in excess of4 inwithin Opencut in situ resource 

46.3 Mt, mainly <25% ash 	A449. Hence, potential 

opencut extraction would 

iiiost likely involve a ts o 

pass operation. 

The Stage 2 review has 

defined an upper mineable 

Underground in situ resource 	CLEBT mining section 	
section made up of plies UB I.  

203 Mt, <20% ash 	 Opencut in situ resource 	U B2 and UC I and referred 
160 Mt. 25% to 35% ash 

to as the UBICI mining 

section (figure 19). The total 

in situ resource for the 

UBICI section in the 
(Resources in A449 area) 	

Wilpinjong and Moolarhen 

Creekopencut areas has been 
Figure /9. Subdii'i,rion of the 'Ulan seam', and potential workmg ,seclion,r and their re.soures 	(continued Oil page 57) 
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Offshore petroleum exploration 
permit awarded for Sydney Basin 

The Federal Minister for Industry. 

Science and Resources, Senator Nick 

Minchin has announced that Flare 

Petroleum NL was the sLiccessful bidder 

for a new petroleum exploration permit 

in the offshore Sydney Basin. 

"Over the next six years. Flare 

Petroleum plans to spend around $I 3.5 

million on the exploration of the area." 

Senator Minchin said. "This includes 

acquiring data from a 750 km seismic 

sun C) and drilling two exploration 

wells." 

The permit area is about six 

kilometres from the coast at its nearest 

point and extends from Nesscastle to 

south of Sydney (refer to PEPA I on 

map on page 63) 

"At present there are no commercial 

oil or gas discoveries in the Sydney 

Basin, however exploration wells 

drilled in the onshore part of the basin 

have shown both oil and -as indications. 

The Department of Mineral Resources 

has released the I : lOU 000 scale 

Coalfield Series which includes the 

Western Coalfield, Newcastle 

Coalfield, Hunter Coalfield and the 

Gunnedah Coalfield. 

The map is a compilation of 

Departmental data packages. company 

exploration mapping, university theses, 

research papers, and field mapping. 

It depicts the geology of the Southern 

area of the Sydney Basin and shows 

the main geological structures, extent 

of the main economic seams of the 

(from page 56) 

estimated at 46.3 Mt, the majority of 

which is at less than 25Y raw coal ash. 

Several alternative lower nii ning 

sections are available. The maximum 

potential nii ning section envisaged by 

the Stage 2 review is a combination 

of plies UCL. DTP, DWS. FTP and 

EBT. to form the CLEBT mining section 

(fi(Ture 19), for which an in situ resource 

of 160 Mt has been estimated. 

The coal resources defined within 

the 'Ulan seam' are prinlaril) domestic 

"Previous exploration in the 

offshore part of the basin has identified 

ten prospects and leads although 

significant work would need to be 

undertaken to prove up viable drilling 

targets. 

"This area is adjacent to Australia's 

largest population centres covering 

more than live million inhabitants and 

major industries located within the 

Newcastle, Sydney and Wollongong 

regions." 

The exploration permit is subject to 

stringent operating requirements of the 

Petroleum (Submerged Lands) Act 

1967. Separate appro als are required 

for individual exploration activities, 

such as the drilling of a well to ensure 

environmental and other operating 

standards are met. The appro al process 

inolves close consultation v ith 

relevant Commonwealth and State 

environment and other agencies. 

Ill ass arra Coal Measures, locations 

of the 87 historic coal mines in the 

Southern Coalfield, and the mai ii 

landuse features. 

The notes to the map are at the 

editing stage and are expected to he 

available this year. For further 

in for iii at i on 	contact 	M i c ha e I 

Armstrong. on (02) 9901 8506, 

fax (02) 9901 8520, e-mail: 

arnistrong@minerals.nsw.gov.au.  

Alternatively contact Bob Moffit 

on (02) 9901 8516 or e-mail: 

mob fitth 0 rninerals.nsw.gov.aLi 	• 

thermal. Washability testing has 

tentati s'ely indicated that beneficiation 

of the ROM underground DWS section 

might yield an export thermal product 

and a domestic thermal niiddlings 

product with iii i iii mal reject material. 

For further in formation, contact 

Kim Bayly, Geologist. Coal 

and Petroleum Geology, on (02) 

9901 8534, fax (02)9901 8520, e-mail: 

haylyk Cal minerals.nsw.gov.au  

Conference reports 

The Australian Petroleum 

Production and Exploration Associ-

ation 1999 Annual Conference 

(APPEA) was held in Perth 18-21 

April. 1999, with the theme Energy for 

Growth in Australia. Key discussions 

centred on the increasing pressure to 

supply competitively priced petroleum 

to domestic markets. APPEA also 

served as a forum for federal and state 

governments to present exploration 

and development potential. New 

South Wales' sery encouraging 

Discovery 2000 resLills were well 

received by industry delegates, with 

interest particularly expressed for the 

Eromanga Basin. Many delegates 

requested folloss up information on 

Coal Seam Methane, the western areas 

of NSW, the Sydney Basin and the 

offshore Clarence Moreton Basin. 

The American Association of 

Petroleum Geologists (AAPG), 1999 

Annual Conention was held in San 

Antonio 11-14 April, 1999. 

The conference attracted about 

6 000 delegates and exhibits from 240 

companies. An international pavilion 

featured exhibits from 40 countries, all 

vying to attract oil industry investment. 

New South Wales exhibited as part 

of the Australia Stand, along with 

AGSO, Industry Science and Resources 

(IS R ). Northern Territory.  .South 

Australia, Western Australia, Tasmania 

and Victoria. 

The NSW exhibit highlighted the 

under-explored areas of the state. ss ith 

particular emphasis on the Murray 

and Eromanga Basins as i nterna-

tionally attractive exploration areas. 

Department of Mineral Resources 

representatives Brad Mullard. Assistant 

Director (Coal and Petroleum), and 

Dave Alder, Principal Geologist 

(Petroleum) presented the attractions 

of petroleum exploration in NSW. 

They noted that, while competition 

for petroleum exploration capital is 

intense, the State's potential was 

favourably acknowledged by 

repreei1tat i ses 	of 	international 

companies. Studies carried out Linder 

Discos cry 2000 proved helpful in 

describing this potential. 	 10 

Southern Coalfield Map Sheet 
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Coal authorisations/exploration licences June 1999* 
No Holder Nearest town EL No Ho'der Nearest town 

A6 Dept Mineral Resources Campbelltown 4575 A & B Coal Co P/L Muswellbruok 
A72 Nosacoal Australia P/L Jerrys Plains Marubeni Thermal Coal P/L 

Mitsubishi Development P/L Shoa Coal (NSW) P/L 
A8 I Navidale P/L Camberwell SsangYong Resources P/L 

To)otaTsusho Mining (Aust) P/L 4587 Cyprus Springvale P/L Lithgow 
DIA Coal Mining P/L Samsung Development (Aust) P/L 

A102 Dept Mineral Resources Muswellhrook 4699 Namoi Valley Coal P/L Boggabri 
Al 68 Coal Operations Australia Ltd Muswellhrook 4911 Coal Operations Australia Ltd Wyee 
Al 70 Genders Mining P/L Capertee 4912 Coal Operations Australia Ltd Wy cc 
A 171 Bayswater Colliery Co P/L Muswellhrook 4918 Dept Mineral Resources Ravensworth 
A173 Draytun Coal P/L Muswellhrook 4948 Dept Mineral Resources Ulan 
A175 Coalex P/L Ben Bullen 4953 Namoi Mining P/L Gunnedah 
A176 Muscllbrook Coal Co Ltd Muswellhrook 4968 Powercoal P/L Wyee 
A208 Genders Mining P/L Capertee 4969 Powercoal P/L Wyec 
A2 16 Dept Mineral Resources Gunnedah 5071 Donaldson Projects P/L Thornton 
A230 Dept Mineral Resources Rylslone 5072 Coalex Pty Ltd Lithgow 
A232 Airtv Coal P/L Capertee 5091 Hunter Valley Mining Corp P/L Butahdelah 
A248 BHP Steel (AIS) P/L Menangle 5138 Powercoal P/L Awaba 
A250 Mitsubishi Development P/L Oaklands 5167 Bayswater Colliery P/L Muswelthrook 

Queensland Coal P/L 5183 Namoi Mining  P/L Gunncdah 
A256 The Bcllamhi Coal Co P/L Aberdeen 5243 Nosacoal Aust Pty Ltd Ravensworth 

Marubeni Thermal Coal P/L Mitsubishi Development P/L 
Showa Coal (NSW) P/L 5277 Saxonvale Coal P/L Warkworth 

A263 Dept Mineral Resources Wollombi 5291 Esso Australia Resources Ltd Warkworth 
A278 Dept Mineral Resources Mitta,,ona 5292 Esso Australia Resources Ltd Warkworth 
A28 I Dept Mineral Resources Camden 5297 Peabody Resources Ltd Ravensworth 
A285 Dept Mineral Resources Toronto 5337 Newcastle Coal Co P/L Seahamptun 
A286 Dept Mineral Resources Gulgong 5347 Coal Operations Australia Ltd Wyee 
A287 Austen & Butta Ltd B long Catherine Hill Resources P/L 
A307 Hartley Valley Coal Co P/L Lithgoss 5355 Rio Tinto Exploration P/L Dubbo 
A309 Ulan Coal Mines Ltd Ulan 5370 Namoi Mining P/L Gunnedah 
A31 I CIM Resources Ltd Gloucester 5396 Rio Tinto Exploration P/L Wellington 

CIM Strathford 5397 Rio Tinto Exploration ['/L Gulgong 
A3 IS CIM Resources Ltd Gloucester 5398 Rio Tinto Exploration P/L Gulgo 

CIM Strathford 5410 Oceanic Coal Australia Ltd Cessnock 
A321 Genders Mining P/I, Capertee 5417 Coal & Allied Operations P/L Warkworth 
A324 Lith-ow Coal Co Ltd Ben Bullen 5418 Coal & Allied Operations PIE Warkworth 
A342 Austen & Butta Ltd Bylong 5430 Bayswater Colliery Co P/L Muswcllbrouk 
A349 Austen & Butta Ltd Sutton Forest 5431 Muswel Ibrook Coal Co P/L Bunnan 
A355 ldeniitsu Boggabri Coal P/L Boggabri 5460 AMP Life Ltd and others Muswcllhrouk 
A360 Dept Mineral Resources Rvlstone 5461 Saxonvale Coal P/L Biuke 
A388 Queensland Coal P/L Oaklands Nippon Steel Australia ['IL 

Mitsubishi Development P/L 5475 Coal & Allied Operations P/I, Jerrys Plains 
A394 Liddell Tenements P/L Muswellhrook 5497 Excel Equities ['IL West Wallsend 
A404 Powercoal P/L Morisset 5498 Seaham Holdings Pty Ltd Seahampton 
A405 Coal Operations Australia Ltd Cooranbong 

5525 A&B Coal Company Pty Ltd Muswellhrook 
A4 lO Tahmoor Coal ['IL Picton 5552 Powercoal P/L Denman 
A412 Genders Mining 	P /L llford 

5554 Bengalla Mining Co P/L Muswellhrook 
A414 Charhon Coal P/L Kandos 

5564 Hunter Valley Coal Processing P/L Mulhnng 

A419 
Yukong Aust P/L 
Newcastle Wallsend Coal Co P/L Cessnock 5600 Muswellhrook Coal Co Ltd Muswellhrook 

A420 Littigow Coal Co Ltd Ben Bullen 
A423 Hunter Valley Coal Corporation Ravensworth Exploration Licence Applications 
A424 Dept Mineral Resources Camphelltown 
A428 Ulan Coal Mines Ltd Gulgong No Mining 	 Applicant 
A429 Hunter Valley Coal Corp P/L Singleton Division 
A435 Coal & Allied Operations P/L Singleton 
A437 Bayswater Colliery Co P/L Muswellbrook 89 Sydney 	Burragorang Valley Coal P/L (Camden) 
A438 Bengalla Mming Co P/L Muswellhrouk 811 Singleton 	Cumnock No I Colliery P/L (Ravensworth) 
A444 The Construction Forestry Singleton 1126 Singleton 	Oceanic Coal Australia Ltd (Kurri Kurri) 

Mining & Energy Union Excel Mining P/L 
A445 Newcastle Wallsend Coal Cu Boolarou 

1216 Singleton 	Coal & Allied Operations ['IL (Black Hill) 
A449 Dept Mineral Resources Ulan 

1243 Orange 	Lithgow Coal Co Ltd (Cullen Bullen) 
A450 Saxonalc Coal P/L Bulga 

1335 Singleton 	Henry Walker Group Ltd (Singleton) 
A451 Coalex P/L Lithgow 

1344 Singleton 	Earth Technics Pty Ltd (Paxtun) 
A459 Coal & Allied Operations ['IL Aberdeen 

1345 Singleton 	Cumnock No I Colliery P/I, (Liddell) 
4470 BHP Steel (AIS) P/L Camden 

1384 Singleton 	Newangle Mining P/I. (Liddell) 
4574 A & B Coal Co ['IL Muswellhrook 

1385 Singleton 	Ncwangle Mining P/L (Singleton) 
Maruhcni Thermal Coal ['IL 

1392 Singleton 	Muswellbrook Coal Co P/L (Muswellbrook) 
Showa Coal (NSW) ['IL 

1401 Sydney 	BHP Steel (AIS) ['IL (Port Kembla) 
Ssan gYong Resources P/L  

oration Licences over colliery holdings are not listed. Aiithorisations and Expl  
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COAL 	PTOLEUM 	 --- 

Coal mining proposals - July 1999 

Company Locatiomi Coal Mine 	Development 

type type stage 

Austral Coal Ltd Tahmoor Mine infill area,,, Coking Underground C 

('prohibited 	in LEP) 

Coal & Allied Operations Pty Ltd Carrin(,ton. IS km west of Singleton Thermal Opencut B* 

Coal & Allied Operations Pty Ltd Cheshunt. 15 km west of Singleton Thermal Opencut A 

Coal & Allied Operations Pty Ltd Mount Pleasant, 6 km north-west 01 CWM/thermal/ Opencut B 

Muswellhrook coking 

Darthrook Joit Venture Kayuga, south of Dartbrook Mine Thermal Opencut A 

Coal Operations Australia Ltd Mount Arthur North. 5 km south-west of Thermal Opencut A 

Mu swel lbrook 

Donaldson Projects Pty Ltd Donaldson. 5 km south-east of Maitland Thermal/coking Opencut B 

Duralie Coal Pty Ltd Duralie. 20 km south of Gloucester Coking Opencut D 

Idemitsu Boggabri Coal Pty Ltd Boggabri, 17 km north-east of Boggabri Thermal Opencut & D 

underground 

Lemington Coal Mines Ltd Lemington Mine southern extension. Coking/thermal Opencut C 

10 km west of Singlelon 

Liddell Coal Operations Pty Ltd Glendell. 18 km north-v, est of Singleton Thermal Opencut D 

Lithgow Coal Co Ltd Feldniast. 20 km north ol Lmthgow Thermal Opencut & C 
underground 

Maitland Main Collieries Glennies Creek. 12 km north-west of Singleton Coking Underground F' 

Nardell Coal Corp Pty Ltd Nardell, 18 km north-west of Singleton Coking/thermal Underground E 

Oakhridge Pty Ltd South Bulga. south-east extension Thermal UndergroLind A 

Oceanic Coal Aust Ltd Lachlan. near Wakelleld Thermal/coking Underground D 

Peabody Resoumees Ltd Ravensworth West extension Thermal Opencut 

Peabody Resources Ltd Ras ensworth East Thermal Opencut A 

Powercoal Pty Ltd Cooranhong extension Thernial/coking Underground D 

Powercoal Pty Ltd Newstan Mine extension. 30 km south-west Thermal/coking Underground I) 

of Newcastle 

Queensland Coal Pty Ltd Maules Creek. 20 km north-east of Boggabri Thermal Opencut D 

Ulan Coal Mines Ltd Ulan expansion Thermal Underground B 

CWM = coal—water mixture 

DARTBROOK JOINT VENTURE PARTNERS 

The Bellambi Coal Co P/L (75) 

MarLtberti Thermal Coal P/L (l5Yr) 

SsangYong Resources P/L (7Y() 

Showa Coal (NSW) P/L (3%) 

NOTES 
Stages defined: 

A 	Environmental and preliminary feasibility studies. 

B 	Development application lodged, environmental 

impact statement complete. 

C 	Development consenl determined. 

D 	Coal lease granted. 

E 	All governtflent approvals obtained. 

F 	Construction/developtient in progress. 

:'Development stage has advanced since publication of the 

previous schedule 
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Minfo Distribution Form 
Minfo is distributed gratis on request to nominated people and/or positions within companies, 
organisations or institutions and to readers with an interest in the mineral industry. To be added to the 
list, return a copy of the form to: 

Minfo Editor, Department of Mineral Resources, PU Box 536, St Leonards 1590, orfax (02) 9901 8246. 

Dr, Mr, Mrs, Ms .............................................................................................................................. 

Position................................................................................................................................................ 

Company/Organisation 	....................................................................................................................... 

Address................................................................................................................................................. 

City/Town ......................................................State ................................Postcode .......................... 

Telephone...........................................................Fax ........................................................................ 

Please specify what your Company/Organisation does (eg Exploration or Mining Company, 
Colliery or Quarry Operator, Government, Mining Consultant, Educational, Supplier, Financial 
Investment, Individual, etc) ................................................................................................................. 
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COAL AND PETROLEUM 

Petroleum Titles - June 1999 

Petroleum Exploration Licences 

No 	 Holder 	 Area (No of blocks) 	Expiry date 

PEL I Australian Coatbed Methane P/L 127 10.02.1999 

PEL2 CBM Australia Ply Ltd, Pacific Power & AOL Gas Networks Ltd 120 28.03.1999 

PEL4 CBM Australia Pty Ltd & Pacific Power 113 10.11.1999 

PEL5 Pacific Power 40 10.11.1999 

PEL6 Eastern Energy Australia P/L 82 08.12.1999 

PEL8 Maple Oil & Exploration NL 135 13.12.1999 

PEL 10 Australian Coalbed Methane P/L 6 10.02.1999 

PELI2 Australian Coalbed Methane P/L 39 26.09.2001 

PEL 13 Oil Co Australia Ltd, Pacific Power, Claremont Petroleum NL 29 26.11.2001 

St Barbara Mines Ltd 

PEL 16 Carlita Holdings P/L II 12.11.1999 

PELI7 Capital Energy NL 91 30.01.2003 

PELI8 Capital Energy NL 93 30.01.2003 

PEL238 Eastern Energy Aust P/L. Great Southland Petroleum P/L and Ors. 132 31.08.1999 

PEL267 CBM Australia Ptv Ltd. GIO Finance Ltd 107 19.01.1999 

PEL283 Capital Energy NL. Tyers Investment P/L 70 09.04. 999 

PEL285 Pacific Power 24 15.04. 1999 

PEL286 Australian Coalbed Methane P/L 24 10.02.1999 

PEL4 I) GO Resources (Aust) PIE. 1 40 19. 12.2003 

PEL420 GO Resources (Aust) P/L 122 19.12.2003 

PEL42 I First Sourcenergy Group Inc 136 01.02.2004 

PEL422 First Sourcenergy Group Inc 108 01.02.2004 

PEL423 First Sourcenergy Group Inc 86 01.02.2004 

PEL424 First Sourcenergy Group Inc 123 01 .02.2004 

PEL425 Otto Oil P/L 140 26.02.2004 

PEL426 Oil Co Australia Ltd. Claremont Petroleum NL 83 20.04.2004 

Pacific Power. St Barbara Mines Ltd 

PEL427 Strike Oil NL 122 20.05.2004 

PEL428 Strike Oil NL 140 14.09.2004 

Total area. ie. ,irea available plus exclusions where relevant. 	In New South Wales. I block equals approximately 

5 minutes of latitude by 5 nii lutes of long ituile and is approximate! v 75 km 2 . 

S 	Title continues ss here 	al id reness 111 application has been lodged. 

PETROLEUM EXPLORATION LICENCE APPLICATIONS 

No 
	 Applicant 	 Area (No of blocks) 	Application date 

44 
	

Sunoco Inc. 	 73 
	

12.03.1999 

45 
	

First Sourcenergy Group Inc. 	 140 
	

19.05.1999 

OFFSHORE PETROLEUM EXPLORATION PERMIT APPLICATION GRANTED 

No 

PEPA I 

No 

PML I 
PML 2 

No 

PPLA I 

Applicant 	 Area (No of blocks) 

Flare Petroleum NL 	 129 

PETROLEUM MINING LEASES 

Holder 	 Area (krn2 ) 

BHP Steel (AIS) P/L 	 28.5 

BHP Steel (AIS) P/E, 	 40.5 

PETROLEUM PRODUCTION LEASE APPLICATIONS 

Applicant 	 Area (m2 ) 

BHP Steel )AIS) P/L 	 8895 

Application date 

27.11.1997 

Expiry date 

12.05.2001 
12.05.2001 

Application date 

3 .1)3. 1995 
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SAFETY 

Investigation Unit set up with wide powers 
A newly formed Investigation Unit in the Department of Mineral Resources 
is open for business. Legislation to establish the Unit was enacted by the 
New South Wales Parliament in December 1998. 

The Investigation Unit, which has taken 

twelve months to establish, is the Orst of 

its kind in Australia. It has been given 

wide powers to probe in depth to mid 

the causes of all fatal accidents, and 

selected serious accidents and dangerous 

occurrences in quarries and coal and 

rnetalliferous mines throughout the 

State. 
The Department has begun an 

extensive campaign to let industry know 

about the new Unit and how it will 

operate. 
The Mine Safety Review 

recommended the creation of a discrete 

accident and analysis unit within the 

Department of Mineral Resources to set 

new standards, conduct investigations 

into selected matters, participate in legal 

proceedings and disseminate i niormation 

to industry. 

The recommendations of the Mine 

Sa6ty Review were reinforced by the 

findings of the Gretley lnqLnry. The 

findings i ncludedareconimendation that 

a special unit investigate all fatal 

accidents, selected serious accidents and 

incidents, and the involvement of the 

Department. The Inqtnry also recom-

mended the trai iii ng of Inspectors in 

how to conduct investigations and gather 

evidence for legal proceedings. 

Why an Investigation Unit? 

The objective of the Unit is to improve 

safety by maximising the impact and 

the benefits of investigations, by 

identifying deficiencies in safety 

systems and by analysing contributing 

factors to accidents. The Unit will 

investigate all fatalities and 'prescribed 

mattel's', which include gas and dust 

explosions and inrushes of water 

and materials. It can also take over 

other investigations that may be of 

significance. 
The Investigation Unit is autonomous 

within the Department and reports 

directly to the Director-General. Because 

it is separate Irom the Department's 

I nspectorate. it will be able to conduct 

independent investigations without 

conflicts of interest, and be removed 

from issues which involve the 

Department and stakehoklers at the time 

of the accident. It will be staf6d by a 

manager and foLir specialist oflicers 

dedicated to the investigation of all 

kital it ies and other major accidents. 

investigations and outcomes 

In its investigations, the Unit will probe 

extensively to gather quality information 

to identil'y causes and events leading up 

to any accident or serious incident. It 

will have the power to examine the role 

of the mine where an incident has 

occurred, as well as suppliers and other 

people relevant to the accident. It will 

also examine the involvement of the 

Department leading up to an accident. 

The 	Invest i gutioit Unit may 

recom mend prosecution and will 

participate in legal proceedings as 

required. Staff will also provide 

information for the Coroner and 

participate in Coronial Inquests. 

The oLitcomes of investigations will 

be passed on to industry when 

appropriate, and will also be used to 

develop accident prevention guidelines 

for industry. Investigation Unit stal'f 

will audit mine sites to ensure that 

guidelines have been i niplemented. 

The Unit will involve employees. 

mine management, unions and other 

stakeholders in gathering in formation 

to bring about the changes that will 

make mining safer. 

For further i niormation contact 

Stede Coundouris, Manager, Investi-

gation Unit. on (02) 9649 8959, 

lax 	(02) 9649 5631. or e-mail: 

cotindous@ minerals.nsw.gov.au  

HOW THE UNIT WILL RESPOND TO ACCIDENTS 

A I serious mine accidents will be reported h the Illine nianager to a Regional! 
Di strict Inspector. The relevant Inspecior will go to the mine to ensure the safet of 
personnel to oversee rescue, to serve noilces svtiere applicable, to ensure the accident 

site is secured and io prepine a tire I mii nary report. 
The pie Ii ni in my  report will en able the In vest i Investigation ion tin it's Manager and the 

ret evan i Department A rca Manager to J  oi itt v dcci de whether i he Iii spector on s Ic or 

the Investigation Unit will complete the investigation. 
The Investigation Unit will respond to all accidents which has e resulted in 

taialities. It will assess the seriousness or consequences of other accidents as to 
whether it should respond. 

Once the In vestigat ion Unit arrives on site, it will take over the management of 
the mine investigation with the assistance of the Inspector. Teams may be formed 
subject to the complexity of the task. 

A report will be issued documenting the findings. 

Should the Mine Manager notify the Investigation Unit? 

The Mine Manager is not obliged to notify the Investigation Unit ofan accident. The 
responsibility of notitving the Unit rests with the Inspector or Area Manager. 

Who will be involved in an investigation? 

The Investigation Unit will require the ass! stance of all those who can pros'ide 
inlorniation about the events leading up to the accident, and the accident itself, to 
identify the causes and contributing factors. 

Verbal notification 

To assist mine ni anagers in reporting an accident, the Department has prepared a 
form cal led an 'Oral Noti tication Check list' . This form idenn lies detai Is which will 
assist the Department in rcsourcmg, and to activate the In vestigat ion Unit. Mine 

manag 	n ers ca obtain these forms from the Department. 
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Mine site drugs and alcohol - Pasminco's approach 
The issue of drugs and alcohol in the workplace has recently received widespread publicity. The 
potential effects of these on safety are well known, and one company, Pasminco Ltd at Broken Hill, has 
developed a mine site policy and is now trialling an introductory drug and alcohol program. 

Policy objectives 
the li(cc' 	that the 
is to follow for Personnel 
reaistering a positi\ L tL\tiil..  
result for druL\ or alcohol, and 	 - 

of the policy.  

Drug and alcohol 
policy trial 	 J 

The etmpaii\ niiroduced the 	Ioo/,IIl H Brolen III \tlI,,It rn opcl  

The company understands that it has a 
duty of care, both legally and morally. 
to all those working or visiting the 
Pasminco Broken Hill mine site under 
the OH&S Act 1983 and the Mines 
Inspection Act 1901. 

When Pasminco decided to introduce 
a drug and alcohol program, it had 
several objectives. 
V Create a safe and healthy 

environment for employees and 
others free from the hazards 
associated with the inappropriLite 
use of drugs and alcohol. 

V Provide education and awareness 
training for personnel to overcome 
inappropriate use of drugs or 
alcohol. 

V Ensure that a rehabilitation process 
is provided for personnel with 
difficulties with drug and/or alcohol 
related issues. 

V Foster an attitude that it is not 
acceptable to come to work under 
the influence of- alcohol or any other 
drug that will prevent perfornii ng 
duties in a safe manner. 

V Ensure that the company meets its 
legal and moral obligations by 
providing a safe working 
environment for its employees, 
contractors and the general public. 

V Ensure that personnel are aware that 
repeated breaches of the policy may 
lead to terniination of employment. 

Pasminco' s policy sets out that 
alcohol testing is to be done by breath 
test and drug testing by urine sample. 
Positive results are to be confirmed by 
pathology analysis and breaches reniai ii 
on personnel records for 18 months. 

A 0.05C/(  blood alcohol level has 
been set as the policy limit for reducing 
risk. However, employees who record 
a blood alcohol level reading between 
0.02% and 0.049% will be stood down 
on full pay until the reading is below 
0.02% Blood drug limits have been set 
individually for different groups of 
drugs. 	For 	i n stance. 	op i at es. 
barbiturates, cocaine and methadone are 
set at 0.3 pg/mI, and cannabis at 
0. 10 pg/mI. These Ii mits are consistent 
with those established in the Australian 
Standards. 

three month trial on I March 
1999, following a hearing in the 
Industrial Relations Commission. The 
agreed conditions of the trial were: 

The policy operates on the basis of 
a blood alcohol level of 0.05 / 

For individuals with a reading of 
between 0.02C/(  and 005c/ the 
following apply: 

remain at work, but not 
permitted to begin normal duties 
until the reading is below 0.02%: 
no disciplinary action of any 
kind, including personnel record 
notes, will apply to employees 
within this range for the period 
of the trial. 

The company and unions are to meet 
regularly to assess the operation of 
the policy. 

The OH&S committee, which is 
made up of management and 
workforce representatives, is to be 
part of the review at the end of the 
trial. 

Before the trial was introduced, the 
company conducted an education and 
awareness program for all employees. 
Topics in the program included: 

How alcohol and drugs affect the 
body, and the affect of these on work 
performance. 

Recognition of the health and safety 
implications of drug and alcohol 
abuse. 

Recognition of the early indication 
of drug and alcohol abuse. 

The procedures that the company 
would follow if an employee proved 
to have drug or alcohol levels above 
the agreed limits. 

Following the trial 

The drug and alcohol policy trial period 
ended on 31 May 1999. A conciliation 
conference before Justice Walton of the 
New South Wales Industrial Relations 
Commission was completed on 18 June 
1999. which resolved sonic outstanding 
matters before full implementation of 
the policy at the mine site. 

Throughout the first trial, the 
company was concerned that the 
freqLiency and adeqLiacy of testing did 
not fully discharge the moral and legal 
obligations of the company's duty of 
care and due diligence requirements. 
Data collected to date have underpinned 
this concern and the company 
successfully proposed increasing testing 
for random lv selected full time 
employees and contractors. It will also 
randomly test one of the 28 work groups 
of employees in conjunction with 
individual employee testing. This 
proposal has the support of the 
company's OH&S committee. (All 
employees are encouraged to self test 
before presenting for work. They were 
also given the opportunity during the 
introductory phase of the policy to obtain 
drLig self-test kits from the local 
community health centre). 

The union members will vote at a mass 
meeting to accept the recommendations 
of the NSW Industrial Relations Court 
and subsequent to their acceptance will 
commence a final trial that incorporates 
the modified recommendations. 
For further in formation contact Terry 
P1 u h. Superintendent 	H u than 
Resources, or Steve Pavlich, Senior 
OH&S Officer, Pasminco Broken Hill 
Mine. on (08) 8088 8728, or e-mail: 
PavlichS  @pasminco.com.au  
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Mine Safety Laboratory 
The Department of Mineral Resources makes an important 
contribution to industry through the work of its Mine Safety Laboratory. 

The laboratory offers both expert 
fee-for-service work for industry and 
supports the Inspectorate through 
scientific analysis. testing and 
evaluation. 

Results ObtallICCI in the I ahoratorv 
are ci itical in developing many of the 
Department's guide lines for indilstry 
and of other standards and codes. 

The laboratory's three main areas 
of work are analytical services. 
occupational hygiene, and equipment 
certification. 

Analytical services 

This area of work covers the assessmem 

of at lL els aiid conditions in coal 

mines. 
I nhfiritory staff carry out 
unalyi for OIIL itilioslJliei e 
check for the presence of f'lamiu 
or poisonous gases, to ensure 
safety of the mine and the healli  

people in the mine. 
Gas analyses are also carried out 
where coal seams are required to he 
classified under the Coal Mines 
Regulation Act 1982 according to 
the le\ el of methane they release 
into the mine at r. The appropriate 
levels of explosion prevention can 
then he puit in place. 
As an import ant contribution to 
underground coal mine safety, staff 
use standard gases to make sure that 
industry gas monitors are reading 
correctly. 
Equipment, such as alarms and gas 
monitors. are tested for commercial 
laboratories. 
Standard gas mixtures are prepared 
for industry use, so that coal and 
metal I iferous mines can calibrate 
their gas-illeasLiring equipment on 
site. 
The Departnient's roadway dust 
inspectors collect samples from the 
floors and walls of underground coal 
mines and. using a 'hackscatter' 
instrument developed at the 
laboratory. measure the levels of 
spread limestone dust to ensure that 
they are sLifficient to prevent 

explosions. If necessary. and as an 
audit function, further chemical 
analysis is carried out at the 
laboratory. 

Gas. Two mobile gas laboratories 
are used for gas analysis in the field. 
About 90 of the analysis work is done 
for coal mines, mostly for diesel exhaust 
emission testing and monitoring fires 
and gases from explosions. If a fire 
occurs in a coal mine, gas analysis is 
needed to check levels of oxygen, carbon 
dioxide, carbon monoxide, nitrogen 
oxides and hydrogen during the fire. 

Using the mobile gas laboratory, 
staff carry out tests on new diesel mine 
equipment at the manufacturer's site 
before it is released to mines. Such tests 
are normally requested by the 
manufacturer, the distributor or seller 
of the equipment. 

Mining companies may also request 
testiiig of machinery already in use and 
of newly manufactured and already 
approved equipment before it is used on 

a mine site. 

Occupational hygiene 

Occupational hygiene covers airborne 
dust, chemicals, asbestos, noise. light 
and si liu'a exposures. 

Dust. Airborne dust monitoring is 
generally a fee for service function, 
with the ai iii of reducing mine workers' 
exposure to harmful (lusts. Most of this 
work is (lone at non-coal mines, to avoid 
duplication of the work conducted by 
the Joint Coal Board. 

Some minerals dLists are more 
harmful than others. For instance, 
some quartz dust cart cause scarring of 
lung tissue which can lead to loss of 
lung function. Di atoniite can cause 
scarring of lung tissue, but it is not 
as harmful as some other forms of 

si I ca. 
Staff also monitor some of the 

solvents used in laboratories at minerals 
processing plants. Tetrabromethane 
(TBE), for instance, is'l heavy liquid 
which helps to determine the quantities 
of heavy minerals present. TBE can 
cause irritation and affect the brain. 
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I eadi hg to nausea, vomiting and 

UnConsciOUSness. 

Chemicals. For chemical products 

that need to be evaluated by the 

Department, sLippliers of chemicals 

are required to provide a Material 

Safety Data Sheet (MSDS) when a 

chemical is to be used on a mine site. 

The Mine Safety Laboratory checL 

the MSDS and tests each chemical 

to make sure that it is not flammable. 

toxic or corrosive under mine site 

conditions. 

Asbestos. The laboratory does less 

identification now than when asbestos 

was being mined, hut is still called on to 

carry out work to identify possible 

asbestos presence in a mine. 

Noise. Standards are becoming 

stricter about the level of noise to which 

operators on mine sites can be exposed. 

with an obligation on the employer to 

make the workplace safe and healthy. 

Mine noise surveys are olten carried 

out when laboratory staff are on site 

carrying out dList monitoring. Staff use 

sound level meters to monitor noise 

levels and report back to the operator 

with a comparison of what are acceptable 

levels. 

Illumination. 	Most of the 

laboratory's work on illumination is 

measuring light levels in mine site 

workplaces, including offices, to ensure 

that they are adequate. 

Equipment certification 

The Mine Safety Laboratory provides 

testing for certification purposes of 

equipment and materials used in mining. 

Gas monitors and breathing 

apparatus. Testing for certification of 

gas monitors and mine breathing 

apparatus is an important part of the 

laboratory's work. Recent work on self 

rescuers has provided the industry with 

important safety in formation on 

effectiveness and on possible defects in 

some models. 

Self contained breathing apparatus 

and other breathing apparatus (such as 

that used by the Mines Rescue Service)  

are tested to see if they work 

effectively under mining 

conditions, and it' they 

comply with the 

requirements of mining 

legislation and Standards 

\Listralia. 

Material testing. The 

laboratory ii n de rt ake s 

1 	 esting and assessment of 

i iaterials, such as brattice 

Joth (used to help control 

cnti lation in underground 

iii nes). conveyor belt 

materials, vent ducti ng, 

polyurethanes or any 

potentially flammable 

material to ensure that it is 

safe to use in coal mines. 

Liquids such as solvents, paint and 

sprays are also tested. Tests assess how 

Flammable the material is, or if it is at all 

Flammable or ignitable. 

The antistatic properties of such 

materials as fibreglass for dLicti ng in 

coal mines are also assessed by the 

laboratory. Static electricity can develop 

in non-antistatic material, and ensLnng 

sparks can potentially lead to fire or 

cx p1 osi on. 

For further in l'ormation on the work 

of the laboratory contact Grahame 

Fawcett. Manager. or Peter Hanson, 

Scientific Officer, on (02) 9646 1644, 

fax (02) 9646 3224, or e-mail: 

fawcettg@ms.nsw.gov.au  

D. 
Ho,i. Li/n eil ()/uuI, Ilinisterjbr MineiuI 

Re.oi1c('s(Ie/1) iii.SJ)('(l.S /)1C(llIliFig U/)/)aiiitlI.S 

terlinç' eqmpinent with Gi'a/ia,iie Fau'cctt. 

Manager, Mine Safety Laboratory 

too 

bvhJ .isd iipøt.J i.J .J.tióu 01 t&h pophrgasiJ.? 

88 pages crammed with information, including: 
How and where tofossicic 
Fossicicing regulations 
Major fossicicing regions 
Descriptions and photos of common minerals and gemstones 
Sources of fossicicing information. 

Also attractively illustrated with many colour photos and maps! 

$20 plus $7 p&h 
Order from Department of Mineral Resources 
29-57 Christie Street, St Leonards 
Ph: (02) 9901 8269 Fax (02) 9901 8247 
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GENEP AL 	 - 

Core capacity for the next 20 years 
Stage tour of the $8 mill ion Londonderry 
Core Library was opened by the Minister 
for Mineral Resources, The Hon. 
Edward Oheid, OAM, MLC on Friday 
16 July 1999. 

With 141 000 boxes contai fling 
nearly 1000 kilometres of core, the 
I ihriry i the largest and mu;t ad'.. anced 
tdcility of its type in AListralia and the 
soLititern hemisphere. I he replacement 
cost of the drill core is estimated to be in 
the order of hundreds of millions of 
dollars.The $1.6 million Stage 4 brings 
capacity for up to 120 000 boxes, which 
is sulficient for up to 20 years at the 
current rate of input. 

"The Government is committed to 
encouraging regional growth, and 
exploration and iiii iii ng play a critical 
role in achieving this objective, the 
Minister said. 

"The key to successful exploration 
is knowledge and the various geoscience 
datasets developed by the Department 
of Mineral Resources over the years.  

"Recent exploration has given the State 
notable successes, including the Black 
Range Syerston nickel-cobalt deposit. 
Straits Resources Tottenham copper 
discovery and Jervois Mining's cobalt-
nickel find at Youth'. 

"it is important to note that 
examining and inIling of coie stored 
at the Londonderry Core Library ha 
contributed to a number of substantial 
mineral projects. inclLiding the Caclia 
and Peak Hill miiies and Syerston and 
Lewis Ponds." 

As a repository for core collected 
from pri \'atc sector and government 
exploration drilling over the past 40 
years. the library provides an extremely 
valuable resource for the exploration 
industry. Departmental geologists and 
academic researchers. 

Visitors should contact the Core 
Library oii (02) 4777 4316, fax (02) 
4777 4397 to arrange inspection of core. 

For further in formation contact Dave 
Clift on (02) 9901 8231. 

an DRILL CORE 

PC179 
rA 

1. 

ij 

Aliiiister/or Mineral Resources, 

The Hon. Edu'aid Oheid (centre) 

i/ia us.ses Cuha in//core with 

Depaitiiieiit of fVhiiera/ Resources 

As sistan! Di ector (Minerals) Lindsay 

Gillian (lefi) aiid /tleiiibii7or 

Londonderrv Jan icc Ai ide iso/i 

Youth ANZAAS field excursion through The Ponds' 
High school students pirticipJt ng in 
Youth ANZAAS- 1999 enjoyed a guided 
field tripto study the ecolog%y and geology 
of Dundas Valley from the Galari ngi 
Botanic Parkland to SirThomas Mitchell 
Reserve. 

The field trip, on 6 July. commenced 
with an overview of Sydney Basin 
geology at Mohbs Hill Lookout. 
Carlingford which affords a panoramic 
view of the Cumberland Basin froin the 
south-east to south-west. Features such 
as the monoclinal edge of the Hoi ushy 
Plateau, the Prospect intrusion. Mount 
Jellore, and the local ridges encircling 
the Duiidas volcanic neck were readily 
observable. The students then followed 
the initial leg of a tour described in 
David Branagan's and Gordon 
Packham' s Field Geology of New South 

Wales (third edition soon to be published 
by DMR). 

The participants comprised 55 Year 
I and 12 students, along with first year 

university young scientists as guides. 
two Department of Mineral Resources 
olficers, an environmental of beer from 

Parramatta Council and ineiiihers of the 
Friends of Galaringi. 

Approximately one third of the 
stLidents were Sydney locals with the 
balance from interstate and country New 
South Wales. Only five stLidents were 
studying HSC geology. 

St ude nts were in formed of the 
importance of the geological control on 
plait diversity and were asked to observe 
the changes in tree species associated 
with Ashfield Shale as opposed to growth 
on Hawkeshury Sandstone. The 
geological control on sedimentarr 
aquifers creating springs was poited 
out as an explanation for the origmal 
name of the area when first settled in 
1 791 and known as 'The Ponds'. 

On reaching the toriiier quarry site, 
now,  Sir Thonias Mitchell Reserve, the 
remains of a once substantial volcanic 
breccia were observed, along with 
photographs, a display of the early 
quarrying operations (I 832- 1940), 
samples of fresh basaltlhreccia contact, 
photoinicrographs and posters based on 
the writings of many early, eminent  

geologists (starting with W.B. Clarke) 
cc ho have sampled and described the 
site. 

For further in format ion contact 
Steve Cotens. Geologist on (02) 
9901 8517. 

f 

rm- 

Stere C'o:ens points out Svdiiev Basin 

features such as the (distant) Mount 

Ic/lore io/caiuc intrusion 
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Native Title update: low impact exploration licences and opal fields 

Issues of low iiiilJact exploration 
activities and the definition of approved 
opal fields have been resolved by the 
NSW Government and subnlitted to the 
Commonwealth Government for 
determination by the Attorney-General. 

After the Attorney-General has made 
a determination, that determination must 
be tabled in both Houses within a period 
of 15 sitting days. The Senate then has a 
further IS sitting days to give notice of a 
motion to disallow the determination 
and a further 15 days to pass the 
resolution. It is likely that it will take the 
remainder of the year before low impact 
exploration licences could he operational 
in NSW, assuming the Senate does not 
disallow the determination. 

The major features of the New South 
Wales Native Title Amendment Act 
1998 were proclaimed on 30 September 
1998 (Miii/ 62). However, at that time, 
the section of the Act relating to Low 
Impact Exploration Licences was not 
proclaimed as the definition of low impact 
activities had yet to be considered. The 
provision came into effect on 1 March 
1999 but will not be operative until the 

Commonwealth NI in ster makes his 
determination. 

The Commonwealth Native Title 
Amendment Act 1998 provides that titles 
in approved opal or gem mining areas are 
exempt from the right to negotiate 
providing strict criteria are met in the 
definition of such areas. 

Amendments to the Mining Act 1992 
have been passed to ensure that it is 
compatible with the Commonwealth and 
NSW Native Title Amendment Acts. 

Low Impact Activities 

It is proposed that exploration licences 
with low impact exploration activity be 
exempt from the right to negotiate. There 
will be an obligation to ilotify registered 
native title claimants, registered native 
title bodies corporate and representative 
Aboriginal/Torres Strait Islander bodies. 
An access agreement has to be reached 
with each registered native title body 
corporate and each registered native title 
claimant in relation to the relevant land. 
Access agreements, which may involve 
the payment of compensation. must be 
negotiated at present with the occupiers 

of land. Similar arrangements might be 
expected with the registered native title 
claimant or registered body corporate. 

Opal Fields 

It is proposed that two opal fields be 
declared in NSW as exempt from the 
right to negotiate - Lightning Ridge 
and White Cliffs. The areas covered by 
these opal fields are being finalised. 

The Mining Act was recently 
amended to provide for compensation to 
be payable by owners of ill ineral claims 
oropal prospecting licences to native title 
holders. Compensation will be collected 
upon the grant of sLich titles and held in 
trust in the Warden's Court. These fLuIds 
will be held in trust for a period of five 
years, dun iig which time native title 
holders can make a clai iii for comp-
ensation. The amount of compensation 
will be determined in accordance with a 
regulation, having regard to the interests 
of all relevant stakeholders. 

For more i nförmnation. contact Denis 
Casey. Senior Project Officer. Oil (02) 
9901 8511: fax (02) 9901 8493 or e-mail: 
caseyd@minerals.nsw.gov.au 	11 

DIGS (Digital Imaging Geological 
System) is now deployed at the 
Department of Mineral Resources' 
Orange. Singleton, Broken Hill and 
Armida Ic offices. This rol lout 
enhances the Department's client 
service capabilities by providing 
regional offices with online access to 
Geological Survey exploration reports. 
Previously, clients were required to 
request hard copy reports from Head 
Office. 

DIGS has been available at the 
Department's Head Office since 
March 1997 (Minfi 57. p 28). 

DIGS also provides extensive 
search capabilities and integrates  

with the Minfinder bibliographic 
database. 

To speed access, the DIGS regional 
service allows the retrieval of a 
degraded colour or grey scale image. 
However, a ''display alternate" button 
allows viewing of higherquality colour 
or grey scale images for users prepared 
to wait a few minutes while the data 
are transported via an ISDN tele-
communications link. (DIGS was 
profiled in detai liii the Department's 
Quarter/v Notes, No. 109. April 1999.) 

For further information contact 
Geoff Brookes oil (02) 9901 8232, 
e-mail: brookesg@niinerals.nsw.gov.au  

States agree on digital 
reporting standards 

In an important nimc in tended to 
streaill Ii ic data processing. the States 
and Northern Territory have now agreed 
to a set of Australian Standards for the 
reporting of exploration information in 
digital form. 

The standards will greatly assist the 
mdustry in the collection, transfer and 
re-use of exploration data. 

The 	Department of NI i neral 
Resources is developing a timetable for 
the introduction of digital reporting and 
this, together with details on digital 
standards, will feature in the next edition 
of Mi/ito. 

For further information please 
contact John Chapman (Minerals) on 
(02) 9901 8347. fax (02) 9901 8256 or 
Sean Hawley (Coal and Petroleum) Oil 

(02) 9901 8321 or fax (02) 9901 8520.11111  

DIGS puts report :s online for users 
in regional areas 
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Titles Administration System 

The Department's Titles Administration 
Systeni (TAS2) has been in operation 
since July 1998. 

The Dealings/Reports Database at 
the core of TAS2 contains information 
relating to all dealings or transactions 
that have occurred aizainst a title or 
application to mine or explore. This 
information is available for all titles and 
applications dating back to 1989. 

Also core is the TAS2 Graphics 
Database, a spatial system which 
contains the graphic shapes for all current 
titles and applications to mine or explore. 
TAS2 users will also benefit from the 
inclusion of various 'administrative' 
spatial datasets such as a copy of the 
NSW cadastre (DCDB). the National 
Parks Estate dataset. Local Government 
Area boundaries. Parish/County  

boundaries and the exploration I icence 
block/unit gralicule. The spatial titles 
and applications dataset is linked to the 
aspat ial or iion-graphic dealings 
information. 

Sub-systems of TAS2 are the 
Work flow Tracking System, Names 
Database and the Mineral Exploration 
Assessment (MEA) system. 

The Workflow Tracking System 
enables the monitoring of the progress 
of the processing of applications to mine 
and explore. The Names Database 
contains names and address information 
relating to applicants. holders and 
registered interested parties of 
applications and titles. The Mineral 
Exploration Assessment ( MEA) System 
enables mineral exploration reports to 
be reviewed by the Geological Survey. 

TAS2 is also linked to the Digital 
Imaging Geological System (DIGS) for 
viewing and searching of Geological 
Survey reports. 

Direct access to TAS2 for industry 
and the puhl ic is available throLigh public 
inquiry terminals at Head Office in St 
Leonards and at the Singleton. Orange 
and Arniidale regional offices. 

Proposed TAS2 development 

includes deployment of the system as a 

Web application allowing access via the 

Internet and electronic lodgement of 

applications to mine or explore. 

For further information on 
TAS2 contact Graham Hawkes, 
TAS2 Manager. on (02) 9901 8307: 
fax ( 02 ) 9901 8493: e- mail: 
hawkesg@niinerals.nsw.gov.au.  
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Minerals Industry Annual 1999 NSW Coal Industry 
Profile 
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PUBLICATIONS RELEASED APRIL- JULY 1999 

GEOLOGICAL MAPS AND PUBLICATIONS 

Broken F-till North Block Metallogeiiic 1:50 000 Map 	 $30 

Clive I : 100 000 Map (preliminary) 	 $30 

Dubbo I :250 000 Geological Map Sheet 	 $30 

Southern Coal field I : 100 000 Geological Map 	 30 

* 	Mineral Projects of New South Wales, Australia I : 1 500 000 Geological Map 	 free 

Coalfield Geology Council of New South Wales Bulletin No. I 	 price iba 

(edited and published by the Department of Mineral Resources) 

* 	Explanatory Notes accompanying Dubbo 1:250 000 Geological Map Sheet 	 $75 

Mineral Sand Resources Potential of the Murray Basin GS Report 1999/038 	 $25 

* 	The Geological Evolution of NSW- A Brief Review 	 $10 

Australian Institute of Geoscientists Bulleim No. 26: Murray Basin Mineral Sands 

Conference - Extended Abstracts (published by the AIG: edited, produced and co-sponsored 

b the Department of Mineral Resources) 	 $35 

BROCHURES AND PROMOTIONAL MATERIALS 

New South Wales, Australia 	The Minerals Investment Advantage booklet 	 free 

Water: Lifeblood of the Mining Industry (brochure) 	 free 

QUARTERLY NOTES No. 109 April 1999 (subscription gratis) 	 per single purchase $3.00 

Minfo No. 63 April 1999 subscription gratis) 	 per single purchase $5.00 

GENERAL PUBLICATIONS 

Invesiniin Newsletter No. 6 July 1999 issue 	 free 

MDG No. 1009: Free Steered Vehicles in Underground Coal Mines 	 $30 

* MDG No. 37: Compressed Air Powered Ventilation Devices 	 $30 

* 	Minfo No. 63 April 1999 issue. Feature: Nc England F-old Belt 	subscription free to relevant companies and 

organisations, back copies $5 

* 	Mining Royalties and Statistics in New South Wales 1999 	 free 

NSW Mineral Exploration & Investment '99 Conference Information Package 	 S50 

* Mine Safety News No. 2 June 1999 issue 	 free 

Fossiektrs Guide 	Discovering the Eaitli's Riches, Edition 2 	 $20 

Mii, 	 FAX (02) 9901 8247 	 Piiojsi. (02) 9901 8269 

Mail to lnfirmaiion Counter. 	 Fax order thiough. marked 	 Only credit card orders will be 

Dept of Mineral Resources. 	 Aiteiiiiun: lnlormaiion Counter 	 accepied by phone. Please have 

P0 Box 536 St Leonards NSW 1590 	 I)cpt of Mineral Resoiiices 	 this flyer and your ct-edit card read\ 

seJ)site: www.minerals.nsss .eos au 
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DEPARTMENT OF MINERAL RESOURCES 
ADDRESSES 

hEAD OFFICE 29-57 Christie Street (02) 990 	8888 
ST LEONARI)S 2065 P0 Box 536 

ST LEONARDS 1590 
Fax: (((2)991)1 8777 

0 ss 55 .minerals.nsw.gov.ati DX: 3324 ST LEONARDS 
Telex: DEPMIN 74875 

ARMIDALE Les ci 2. A OS House (02) 6770 2100 
97-101 Faulkner Street P1) Box 65 
ARMIDALE 235)) Fax: (02) 6770 2121 

BROKEN HILL 32 Sulphide Street ()8) 8080 0620 
BROKEN HILL 2880 P0 Box 459 

Fax: (08) 8087 8005 

CARDIFF 35 Arunia Place (02) 4954 7899 
CARDIFF 2285 P0 Box 410 

FAX: (02) 4954 8019 
DX: 12618 CHARLEST0WN 

COBAR 62-64 Marshall Street (02) 6836 4392 
(OBAR 2835 P0 Box 157 

Fax: (02) 6836 4395 

LIDCOMBE 
Ens ir-onmental Geocheinistr State I lospital Grounds (12) 9646 I 344 

Cur Joseph Street & Weeroona Road Fax: (02) 9749 1405 
LIDCOMBE 2141 P0 Box 76 

Mine Sat'etN lechnical Sersices State Hospital Grounds ()2) 9646 1644 
Assessment and Advice Cur Joseph Street & Weeroona Road Fax ()2) 9646 3224 

LIDC0MB[ 2141 

Specialist Services and State Hospital Grounds ()2) 9649 5266 
Applied Research Cur Joseph Street & Weeroona Road 110 Box 76 

LIDCOMBE 2141 Fax: (02) 9646 3224 

Investigations Group State Hospital Grounds (((2) 9649 8959 
Car Joseph Street & Weeroona Road Fax: (02) 9649 5631 
LIDCOMBE 2141 P0 Box 76 

LIGHTNINC RlI)(;E Lot 6)) (02) 6829 0678 
Morilla Street P0 Box 314 
LICIITNING RIDGE 2834 Fax: (02) 6829 0825 

LITHCOW Suite I. Level 1 ()2) 6351 3052 
184 Mort Street P1) Box 69 
LITHGOW 2790 Fax: (02) 6352 3876 

L()NDONDERRY Core Lihrari (02)47774316 
947-953 I .ondonderry Road Fax: (02) 4777 4397 
LONDONDLRRY 2753 

ORANCE 185 Anson Street (02) 636)) 8305 
ORANGE 280)) P0 Box 53 

Fax: (02) 6360 8344 

SIN(;LETON Level I ()2) 6572 1899 (Inspectors) 
I Civic As enue (02) 6572 420)) (Geolorv) 
SINGLETON 2330 P0 Box SI 

Fax: (02)6572 1201 
DX: 7071 SINGLETON 

WAGGA WAGGA WAGGA WAGGA 2650 02) 6926 4513 
P0 Box 30 
Fax: (02) 6926 45 15 

WOLIA)NGONG 	 State Government Olfices 	 (02) 4227 1699 
Lesel 3. Block F 	 P0 Box 674 
84 Crown Street 	 WOLLONGONG EAST 2520 
WOI,LONGONG 2500 	 Fax: (02) 4226 3851 

RESPONSIBLITY FOR INFORMATION 

Whereas all care has been taken in producing Minf, the Department accepts no responsibility where inlortuatton is iticorrect. 

Also, inclusion of any product, service or company in Miii. either in editorial or advertisement, does not imply Governmental 

or Departmental endorsement. 



NEW PORT INFRASTRUCTURE DEVELOPMENT 

No. I Kooragang Island 
The Port Of Newcastle 

This development has been initiated to provide competitive service to 
the mining industry for the export of bulk products. 

We are prepared to provide long term rate commitments, and guarantee 
stockpiling and ship loading performance, in accordance with your 

production and export requirements. 

Please contact us for a competitive quotation. 


