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1.0 GENERAL SUMMARY 

Goldfan Ltd has been exploring a group of tenements at Three Mile Hill, 
near Coolgardie, since 1985. A mineral resource of about 4.5 million 
tonnes at 3.0 g/t gold has been delineated down to a depth of almost 
200m and this has been demonstrated to represent a viable mining and 
treatment scenario. Therefore, the Company proposes to carry out 
development and presents this report to obtain the necessary 
governmental agencies' approval. 

Gold was discovered at Three Mile Hill in the 1890's during the 
Coolgardie gold rushes. The camp has seen sporadic small scale 
production and prospecting over the intervening years up to the present 
"gold rush" when larger scale mining commenced on adjacent ground, and 
in the Coolgardie region generally. 

The surface area impacted by the mine and mill development is very much 
affected by previous mining and prospecting activities and, in addition, 
by transportation and utilities corridors. There are no truly pristine 
areas. The stands of open forest which are impacted are mostly regrowth 
and no notably rare or endangered floral or faunal species have been 
detected. Likewise there is no evidence of Aboriginal cultural sites. 

Gold mineralisation is stratabound to a particular lithologic unit in a 
maf Ic complex termed the Coolgardie Metagabbro. The 50m - lOOm wide 
auriferous unit is very shallowly weathered, from Sm - 15m, and for the 
main part is of massive, quartz veined, suiphidic metagabbro carrying 
free milling gold in quärtz-sulphide veins and disseminated in the 
groundmass in association with pyrrhotite and sporadic arsenopyrite. 
The rock is generally very competent, with little foliation or 
fracturing, for the main part. 

It is proposed to mine the deposit in three stages by open-pit down to 
about 180m vertical in the deepest part in a pit which will produce 
about 1.5 million bank cubic metres (BCM's) of ore and 8 million BCM's 
of waste. The twin-lobed pit will have a conventional ramp and 600 face 
angles at the top going to 700 in the more competent rocks with 5m berms 
every 20m vertical. After the removal of about 8.5 million BCM's, the 
remaining part will be accessed by a decline taking off from a saddle 
area in the pit. 

Overburden will be utilised, initially, for earthworks and later will be 
heaped in managed areas with overall slopes of 20%. 

The ore will be treated in a multi-process plant employing: 3 stage 
crushing; then fine grinding in ball mills; followed by preconcentration 
by gravity and flotation. The flotation concentrate will be cyanide 
leached in a leachlng/CIP circuit followed by carbon desorption in an 
Atmospheric Zadra type plant and gold refining. 
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The bulk of the thickened tailings after flotation (+85%) will be 
reticulated to a large rock-fill dam on a gully drainage from which 
maximum process water reclamation will be carried out. Thickened 
tailings from the leach circuit, which comprise the sulphides with 
low-cyanide water, will be isolated in a clay-cored, rock-armoured dam 
nearby. The outer walls of the tailings dams will be pushed down to 200  
final wall slope and some walls top-dressed with stored soil prior to 
revegetat ion. 

Process water will be piped from a borefield near Roger Spring, 12km to 
the north of Three Mile Hill, at the requisite rate for processing and 
dust suppression. The water is saline and is contained in paleochannel 
sand aquifers underlying a sauna environment. It is estimated that a 
production rate of 2,850 ki/day may be drawn from the 7 bores completed 
to date in the near-term. 

The open pit development will impact on the Great Eastern Highway and 
the Goldfields Water Supply Pipeline after about 2 years operation. 
Preliminary negotiations have started with the relevant authorities to 
divert them at cost to Goldfan and no great difficulty is seen in the 
transition. 

The project fits in well with the present Coolgardie socio-economic 
regime and continues the tradition of the original European pioneers 
while not adversely affecting the Aboriginal culture. 
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2.0 	GENERAL I NTRODUCrI ON 

This "Notice of Intent" report has been prepared by Goldfan Ltd, 
(Goldfan) a wholly owned subsidiary of Herald Resources Ltd (formerly 
Clackline Ltd) in order to obtain governmental approval for the 
initiation of a gold mining and treatment operation at the Three Mile 
Hill locality, near Coolgardie, Western Australia. 

Goldfan has been conducting exploration at Three Mile Hill since 
mid-1985 on tenements held as mining leases which are presently 100% 
controlled. Systematic exploration and attendant work has subsequently 
demonstrated the existence of a major aurlferous resource which can be 
economically exploited. 

Compilation of this study has been co-ordinated by T.W. Middleton, 
Exploration Manager, and D.A. Fanning, Operations Manager, of Goldfan 
and involves Input from other Goldfan employees. Expert reports on 
various aspects have been sought from prominent consultants in their 
fields of discipline and are summarised in the main report text but 
presented as appendices in their entirety. 

These include: 

Flora and Fauna Survey 	 - Australian Revegetation Corp. 

Water Resource Identification 
& Testing 	 - Mackie Martin & Associates 

Mine Design & Overburden Disposal - 	B. Speechly, Speechly Mining 
(in body of report) 

Geotechnical Assessments 	 - Golder Associates 
Mill Flowsheet 	 - Resforge Pty Ltd 
Tailings Disposal 	 - 	Golder Associates 

Aboriginal Sites & Ethnography 	- R. O'Connor & G. Quartermaine 

I 
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3.0 GENERAL AND ENVIRONMENTAL STATUS 

	

3.1 	LOCATION AND ACCESS 

The Three Mile Hill mining locality is situated 5km north-east of 
Coolgardie, astride the Great Eastern Highway. It is centred at about 
30053'S and 1210 11'E (see Figure 1). 

Administratively it falls within the Coolgardie Mineral Field, and the 
Shire of Coolgardie local government area on ground designated as 
"Vacant Crown Land". 

	

3.2 	TENEMENT OWNERSHIP 

3.2.1 Mine and Milisite Area (see Figure 2) 

The proposed mine, mill and tailings and overburden disposal 
areas are located on existing mining leases held by Goldfan Ltd. 
The various tenements are listed in schedule form in Appendix I. 

3.2.2 Borefield and Pipeline (see Figure 3) 

Application has been lodged with the Water Authority for 
development of a borefield in the Roger Spring area, east of 
Bonnie Vale (Appendix I). 

Five separate Miscellaneous Licence applications have been lodged 
for road, power, water and communications. It is expected that 
these licences will be granted in the March sitting of the 
Coolgardie Wardens Court as there have been no objections to the 
application of the Licences. 

Conditional approval from the Coolgardie Shire for the running of 
the pipeline has been granted. 

Mr Wolfgang Gentch, holder of Mt Burgess pastoral lease, has been 
approached by Goldfan with the proposal for the new pipeline on 
his station. A copy of our proposal to him is in Appendix I. Mr 
Gentch has not objected to our proposal as stated in this 
document. 

	

3.3 	PROSPECT HISTORY 

3.3.1 Early Mining 

Gold mining commenced at Coolgardie in 1892, with total recorded 
fine gold production from the district to the end 1948 being 
40,764 kg. The chief mining centres were Burbanks, Bayleys, 
Tindals and Bonnie Vale. The Caledonia, the principal lease in 
the Three Mile Hill group, was first worked in 1897, and yielded 
36.6 kg of gold from 4,331t of ore (8.5 g/t Au) to 1948. 
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Production was from small open cuts and shallowly dipping open 
stopes, to a maximum depth of about lOm on individual quartz 
veins and stockwork zones within a mineralised metagabbro unit, 
referred to herein as the Caledonia Trend. 

I 

The "oldtimers" also worked gold 
along the 1,200m of strike of 
Goldfan tenements. 

in eluvial and alluvial deposits 
the Caledonia Trend within the 

3.3.2 Modern Day Activities 

New Consolidated Goldfields (Australia) Pty Ltd (Goldfields) 
carried out bulk sampling from a small open cut at the Caledonia 
lease in 1947 (unpublished company reports). Goldfields 
reacquired the ground in 1965 and, to 1968, carried out mapping, 
geochemical and geophysical surveying (I.P. and ground magnetics) 
over a broad area including the subject property. Two diamond 
drill holes were bored into the, by then, well delineated 
mineralised metagabbro trend. Strong disseminations of suiphides 
and some veining were encountered, with assayed zones of grade 
0.7 to 0.9 g/t Au, including rare high grade zones. 

Following a switch in emphasis from gold to nickel and a static 
gold price, the area was relinquished. 

With the increasing gold prices of the late 1970's, prospectors 
acquired the ground and attempted larger scale eluvial and 
alluvial working but without success. 

3.3.3 Goldfan Ltd Activities 

Goldfan consolidated a group of GML's covering part of the Three 
Mile Hill Camp in 1985, and early reverse circulation drilling 
encountered substantial thicknesses of altered, silicified, 
suiphidic, veined metagabbro. Ongoing exploration, to December 
1988, which has included surface mapping, magnetometer and IP 
surveys and the drilling of 212 diamond and R.C. drillholes, has 
delineated a 1,200m long mineralised trend in metagabbro. 

Following accelerated exploration activity in 1988, Goldfan has 
been conducting a feasibility study which points to a profitable 
mining and treatment operation being possible with development to 
commence by mid-1989 when various statutory approvals are 
obtained. 

3.4 	ENVIRONMENTAL STATUS 

3.4.1 Regional Setting 

Three Mile Hill is in the Coolgardie region which was first 
opened up in the 1890's era by pioneering gold prospectors, the 
first of the European contingent. Over the followIng 100 years 
development, the region has been Inexorably linked to gold mining 
and Its peripheral activities. Three Mile Hill and most of the 
local Coolgardle area falls in "Vacant Crown Land" on Town Common 
and has seen only limited pastoral Industry activity. 
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The local Three Mile Hill area has been greatly disturbed, for 
the main part, by old time and more recent mining activities. In 
addition, a major transport and services corridor crosses the 
1ocality comprising: highway, abandoned railway, 2 power 
easements and a major water supply pipeline. There is currently 
operating a substantial gold mining and treatment facility 
adjacent to the proposed development area - the Greenfields 
operation of Coolgardie Go1d NL. 

3.4.2 Geomorphology 

The project area is of moderately undulating topography with a 
maximum relief of 60m between the Three Mile Hill in the 
north-east to the tributary of Italian Gully in the south (see 
plan 31-89-02). 

Several prominent NW-SE trending strike ridges cross the area, 
separated by the consequent drainages - Italian Gully and a 
parallel one to the north, termed herein Greenfields Creek, which 
have relatively broad soil covered flats. Many small, immature, 
reticulate tributary gullies drain the ridges. 

The mine/mill area is near the head of the Greenfields Creek 
drainage which ultimately debouches into the Brown Lake Sauna, 
about 8km to the ESE, as does the Italian Gully. 

The proposed pipeline route, north from Three Mile Hill, crosses 
a divide into an area of low relief and north flowing drainages. 
The borefield area subject to this study is in a flat area of 
salinas transected by a strike ridge with the nearby Kurrawang 
Lake sauna appearing to be the base of drainage. 

3.4.3 Climate 

Climatic information is presented in Table 1 and has been 
obtained from the Bureau of Meteorology, Perth, for the 
Coolgardie station which has been recording since 1893. 

The climate is a semi-arid, warm continental type with 
evaporation vastly greater than precipitation. Rainfall is 
evenly distributed through the year ranging from westerly squalls 
and drizzle in the winter months to thunderstorms in summer. 

Winds are essentially from an ESE provenance in summer and WNW in 
winter. 



TABLE 1 

CLIMATE 

(I) TEMPERATURE 

JAN FEB MAR APR MAY JNE JLY AUG SEP OCT NOV DEC 

Maximum Temp 33.6 32.0 29.6 25.0 20.4 17.5 16.5 18.4 22.0 25.5 28.9 32.1 
Minimum Temp 18.2 17.7 15.9 12.3 8.3 6.1 4.8 5.5 7.8 10.8 13.9 16.6 

(II) RAINFALL 

JAN FEB MAR APR MAY JNE JLY AUG SEP OCT NOV DEC 

(mm) 
Mean Rainfall 21 25 22 21 28 31 24 24 14 17 17 16 
Median Rainfall 7 13 12 13 24 26 22 17 11 9 11 10 

Average annual rainfall 260mm 

(III) WIND SPEED & DIRECTION 

JAN FEB MAR APR MAY JNE JLY AUG SEP OCT NOV DEC 

km/hr 
Median Speed .1-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 
9.00am reading 

Median Direction E E E E N NW NW W ALL ALL E E 
calm readIngs 3 4 6 9 20 22 23 15 11 6 5 4 

JAN FEB MAR APR MAY JNE JLY AUG SEP OCT NOV DEC 

km/hr 
Median Speed .1-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 11-20 
3.00pm reading 

Median Directiot E/SE E/SE E/SE E/SE ALL W/NW W/NW W/NW W/NW ALL ALL E 
calmreadings 8 7 9 9 9 7 8 8 7 5 7 6 
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3.4.4 Hydrology 

3.4.4.1 Three Mile Hill 

The Three Mile Hill area, unlike the broader surrounds, 
has good relatively fresh outcrop of Archean crystalline 
rocks with only shallow weathering. It is also near the 
head of drainage. Sub-surface water therefore is of a 
rockbound nature and is only encountered in suitably 
fractured ground. 

Mineral exploration drilling has encountered limited 
local supplies of water at the north and south ends of 
the proposed pit. At the north-end, in the road 
vicinity, a zone of variable fracturing up to 200m wide 
carries water encountered at around 30m vertical depth 
in a number of holes. Brief airlift tests give the 
impression of relatively limited supplies of water, 
brackish to taste. 

At this time no dedicated work has been carried out as 
the indication is of only limited supply for processing 
or whatever. As the open pit deepens, dewatering will 
become necessary and a hydrology study will be carried 
out in the interim. 

Some water is encountered near the southern end of the 
pit and is quite possibly associated with a NW-SE 
trending fault which is indicated in Figure 4. 

3.4.4.2 Roger Spring Borefield Area 

Detailed study has been carried out by Mackie Martin & 
Associates Pty Ltd, groundwater engineers, in the Roger 
Spring area, 12km north of Three Mile Hill (Appendix 
II). They have identified a substantial supply of 
sub-surface water in a braided paleochannel system in 
Cainozoic sediments. 

The channel system, which is in the greater Bonnie Vale 
area, represents a Tertiary system presumably draining 
towards the Kurrawang Lake/White Flag Lake sauna and 
was formerly a major east flowing system to the north of 
Kalgoorile. 

The paleochanne] sand aquifers average 7m in thickness 
and occur between lOm - 25m depth within clays and silts 
which overly greenstone basement. The waters are highly 
saline with T.D.S. in the range 51,000 - 81,000 mg/i. 
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3.4.5 	Flora 

The ecosystem in the mine and mill area has been much Impacted by' 
man's activities over the past 100 years. Of particular 
significance are: 

total degradation of the vegetation in the Caledonia 
Trend (mine area) by dry blowing excavations and shallow 
hard rock mining in the 18901 s; 

large scale vegetation removal for highway and railway 
transportation corridor as well as the G.W.S. pipeline, 
a further water pipeline to the Barbara-Surprise area 
and a major powerline easement; 

widespread trenching and small scale open-cut mining by 
prospectors in the 1970's - 19801 s; 

major vegetation and soil degradation in the early 
1980's during a prospector's eluvlal mining operation. 

The present flora is itemised in a report: "Biological Survey of 
Three Mile Hill Leases" by Australian Revegetation Corporation 
Ltd (Appendix III). This includes a number of photo plates 
depicting the state of present vegetation. 

Essentially, the area is of varyingly dense eucalyptus woodland 
on the ridges and slopes while pediment and alluvial areas show 
more lower storey shrubs, 'often dominated by saitbush (Atriplex 
sp). The metagabbro trend, although often denuded, is more 
dominated by Acaciá species with occasional groves of Eucalyptus 
torquata. 

3.4.6 Fauna 

A fauna survey has been conducted at Three Mile Hill by 
Australian Revegetation Corporation Ltd (Appendix III). 
Observation of mammalian species, apart from the occasional stray 
introduced species, e.g. sheep, has been negative during the 
company's involvement since 1985. 

The presence of a major regional highway, an operating mine 
(since 1986), Greenfields, immediately adjacent to the main 
project area, and semi-continuous exploration activities since 
1985, renders the area an undesirable habitat for native 
vertebrates apart from avian species. 

3.5 GEOLOGY AND RESOURCES 

3.5.1, Sub-Regional Geology 

The Three Mile Hill project area lies in an Archean greenstone 
belt on the eastern flank of the granite cored "Coolgardie 
Dome". The main mineralisation is hosted by the NW trending 
"Coolgardie Metagabbro Belt" which punctuates the greenstone belt 
which is otherwise of mixed tholeiitjc to komatlitic affinity. 

N 
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3.5.2 Local Geology, Structure, Stratigraphy (see plan 31-89-01) 

The principal feature of interest and main mineralisatlon host, 
In the tenements block, is a metagabbrojd complex termed herein 
the "Coolgardie Metagabbro". On the "Caledonia Trend", within 
the tenements (see Figure 4), it is 1,200m long, of almost 300m 
gross width, strikes north west - south east and is of near 
vertical dip. It is terminated on the south end, possibly, by a 
fault. 

The generalised litho-stratjgraphic sequence in the area is 
tabulated from north east to south west: 

"Eastern Metabasalts" 	B - massive metabasalts 	forming a 
prominent strike ridge 

Carbonaceous Shales SI, 	F - black shale marker with chert 
bands and associated felsitic 
sills 

"Coolgardie Metagabbro" C - a layered, differentiated 
metagabbroid 

- upper sill 	(?) G2- host to stock works and 
disseminated 	gold 	mineralisatjon 
viz, the Caledonia trend 

Ultramafics U - tremolite-chiorite--taic rocks 
ultramafic or komatlites 

Volcaniclastics V - felsic, 	sericitic volcanjc]astics 
- metasediments 

"Coolgardie Metagabbro" C - as previously, host to the - lower sill 	(?) "Greenfields" prospect 

Metabasalts B - similar to the "Eastern", forming 
a strike ridge 

Mafics/ultramafics U - range from 	tholeiitic 	mafics 	to 
ultramafics 	with 	black 	shale 
marker horizons. 	Host to 
mineraljsatjon at Gleesons. 

3.5.3 Lithology and Host Unit Characteristics 

The "Coolgardie Metagabbro Belt" lithologies range from weakly 
regionally metamorphosed metagabbroids through to a specific 
quartz-metagabbro, G2, which shows general weak metasomatic 
alteration and is the main host for mineraljsation (see Figures 5 
and 6). The latter is a mostly massive to weakly foliated, 
medium gralned differentiate of the nietagabbro belt. 
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The G2 unit is variably fractured in places and elsewhere appears 
quite competent. This aspect is covered in a geotechnical study 
by Go]der Associates (see Appendix IV). In general there is a 
greater degree of fracturing in G2 and the bounding units in the 
vicinity of the present highway although the hard rock integrity 
still remains. 

Weathering is very shallow throughout most of the project area. 
In the deposit the main northern section, the Caledonia, shows a 
variable weathering depth of from 5m - lOm only, while in the 
southern part, Rothschild, weathering is from lOm - 20m. 

It is a feature that when the base of weathering is reached in 
any drill hole, there is invariably no effects observed below 
this. Coring through this oxidation interface shows an abrupt 
increase in the overall competence .of the underlying rock. 

3.5.4 	Mlneralisatlon 

The Caledonia Trend is traceable as an altered, sporadically 
mineralised zone about 1,200m long and up to 150m wide. The 
mineralised lithology is an altered, silicified, bleached 
metagabbroid, where fresh (as encountered 5m-15m below surface), 
carrying disseminated pyrrhotlte. It is varyingly quartz veined 
- veins, carrying pyrrhotite and erratic arsenopyrite with some 
visible gold in the veins spatially related to sulphides. Gold 
in the +1mm class has been observed in veins and country rock in 
core and by panning cuttings and ranges down to micron sized 
particles sometimes 'encapsulated In arsenopyrite or silicates. 
There is no direct relationship between gold and arsenopyrite. 

Workings and other exposures point to shallow WNW and SW dipping 
orientations as the main vein components. Computer assay 
sections tend to generally support this concept. 

3.5.5 Mineral Resources 

Mineral resources have been estimated from a computer database 
derived from 212 diamond and reverse circulation drill holes. 
Two methods have been used: 

sectional, based on the standard 40m spaced, manually 
Interpreted drill hole cross sections, with minimum 
downhole intercepts of 3m at cut-off 1 g/t Au; 

geostatlstjcal, based on 2.5m vertically composited 
assay information and kriging on blocks 2.5m vertical 
thickness x lOm strike length x 5in across strike. 

An open pit has been designed to capture as much of the resources 
as practicable (see Section 4.0) and inineable ore reserves have 
been estimated. The following table shows the sectional 
computations: 
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Manual Cross (Global Indicated resource 
Sections 	{ 

{MKIV Pit insitu ore reserves 
{ 

{MKIV Pit diluted proved & 
{ 	probable ore reserves  

4.49 million tonnes @ 3.02 g/t Au 

3.74 million tonnes @ 3.19 g/t Au 

4.49 million tonnes @ 2.71 g/t Au 
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4.0 	MINING AND MINESITE REHABI LI TAT I ON 

4.1 MINING OBJECTIVE AND SCOPE 

The width of the Caledonia Trend mineralised zone and the overall scale 
of the resources dictates that most of the resources delineated by 
exploration can be cost effectively extracted by open pit mining. 

As exploration proceeded in 1988 several mining scenarios were addressed 
in the light of extended resources. The culmination, at this time, is 
the design by B. Speechly, Mining Consultant, of a pit of maximum 
dimensions 850m long 280m wide x 170m deep to extract a total of 9.5M 
bank cubic metres (BCM) of material including about 1.5M BCM's of ore 
(see plan 31-89-04). This will be achieved by conventional open pit 
mining to a certain depth and thence accessing the lower part of the pit 
from a decline with cross-cutting stubs breaking into the pit for every 
lOm of sinking (see section 4.3.1). 

The deposit is crossed by the Great Eastern Highway and sufficient ore is 
affected that It is warranted to have the road moved. This will only be 
necessary after about I - 2 year's mining, during which time the 
necessary negotiations and construction works can be completed. The 
Gold! ie]ds Water Supply pipeline and two powerlines will also require 
some re-routing. 

4.2 GEOTECHNICAI. ASPECTS 

Golder Associates were commissioned to address geotechnical aspects of 
the open pit, especially with respect to slope stability (Appendix IV). 
Their work was based on logging of drill core available at- the time, a 
part of which was whole, but the majority sawn. Their pit design used 
the "MKIJJ" which has since been enlarged with amendments in part 
resultant from Colder's recommendations. it must further be pointed out 
that many of the holes they considered were of necessity, in the 
mineralised zone rather than the wallrocks. The wallrocks, apart from in 
a few dedicated instances, were generally percussion drilled and 
certainly give the impression of being harder and furthermoremuch less 
fractured. This is borne out by the fact that water was infrequently 
encountered in the percussion drilling of 90m precollars in the 
westernmost holes. This indicates a relatively unfractured nature as 
fracture zones are water bearing. The mineralised zone might be expected 
to be more fractured than the wallrocks in these type lithologies and 
certainly water is more commonly encountered at shallower depths in the 
zone. 

Since completion of Golder's original report, two core holes, to their 
specifications, have been drilled to test the eastern wall area and at 
time of writing this report has not been received. 
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4.3 OPEN PIT OPERATIONS 

4.3.1 General Open Pit Scheme 

The extremely hard, high strength rock mass which is quite likely 
less foliated, jointed, or deeply weathered than virtually any 
other mining situation in the Eastern Goldfields, lends itself to 
a more steeply walled pit development. 

In view of the high attendent breaking costs and the restricted 
space factor, the most efficient extraction of the resource is 
deemed to be by conventional open pit production down to 355m RL 
in the northern part and 330m RL In the southern Rothschild 
part. At this stage, it is proposed that decline be driven from 
the western wall at 355m RL to access the bottom part of the pit 
below 310m RL. A temporary ramp will access that portion of the 
pit from 355m - 310m RL. 

This scheme is designated MKIV and the stages are: 

Stage I 	surface to 355m RL (330m RL in south) - see plan 
31-89-03; 

Stage II 	355m RL to 310m RL, includes cut-back and start of 
decline - see plan 31-89-04; 

Stage III continuation of decline, extraction of lower part of 
pit- see plan 31-89-05. 

Four cross-sections showing the Stage I. II and III pit profiles 
are attached (see plans 31-89-06 through 31-89-09). 

The Stage I pit, which is based on 600 face angles, 5m wide berms 
and apart from the upper face, is in lifts of 20m vertical, will 
allow for observation of rock wall behaviour and the 
determination of the type of ground support reinforcement which 
is necessary when the major cutback is undertaken for Stage II. 
The experience gained from Stage I will also determine the final 
wall slopes which will be permissible. 

The final pit scheme proposed at present (Stages II & III) calls 
for 600  wall slopes down to 390m RL on the east side and 370m RL 
on the west side, 5m safety berms every 20m vertical and a 16in 
wide ramp down to 355m RL. In addition, at the discretion of the 
Mines Department, either a 5m upper wall at 450 down to a 5m berm 
or a bund and safety fence will be constructed for the Stage I 
and the final pit outline. 

An Initial open pit to 50 metres depth will allow trial and 
observation of rock wall behaviour and final wall slopes may be 
steepened If ground conditions are favourable. 

4.3.2 Drill and Blast Operations 

Two types of track mounted hydraulic rigs will be used to drill 5 
and 10 metre high benches using 89mm and 152mm diameter blast. 
holes. 
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A detailed report has been prepared by Dr. Timothy Hagan of 
Golder Associates (see Appendix V). This report includes all 
drill patterns, charging and initiating methods and sequence and 
methods used for shaping final walls with minimal damage. His 
recommendation will be implemented. 

All blasts will be well supervised to reduce costs and flyrock, 
and it is Intended that all drilling and blasting work will be 
carried out by a specialist contractor. 

The Main Roads Department's permission will be obtained to set up 
manned road blocks at least 700m either side of the pit on the 
Great Eastern Highway at each blast. If nearby open pits also 
require blasting, attempt will be made to liaise with the 
operators to synchronlse road blocks and blasts. The road will 
be inspected after blasting and any flyrock removed. 

4.3.3 Final High Wall Reinforcement 

Golder Associates have proposed final wall reinforcement which is 
generally two rows of bolts per 20 metres bench face at 3 metre 
spacing. 

The Stage I open pit will indicate ground Conditions such that 
final wall slopes may be increased and the level of reinforcement 
will be varied according to these conditions. 

4.3.4 	Decline 

The decline is proposed to handle 50 tonne trucks and Cat 988B's 
and the approximate size would be 6 metres by 6 metres. The 
ventilation can be by exhaust cross-cuts to the open pit walls 
every 10 metres vertically, or, alternatively, fresh air pick-up 
fans can draw from the open pit. 

Development of the decline can be by hydraulic drill jumbo, 
blasting, front end loaders and trucks, and will have a 1 in 10 
gradient. 

Access for development can be made from the floor of the open cut 
if production sequencing is parallel. 

4.3.5 Ore and Waste Haulage 

This will be by excavator and truck or loader and truck with 
machine sizes to match the activity. Ramp access is 16 metres 
wide, at 1 in 10 gradient and a similar gradient is proposed for 
the decline access. 

Haulage areas will be graded regularly to remove all sharp 
abrasive rocks and to maintain a best gradient. Crushed gabbro 
overburden metal will be used to level haulage ways. 
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4.3.6 Dust Suppression 

Adequate watering of haulage ways will be carried out to ensure 
dust suppression. The decline may have installed roof sprays but 
a water truck would be more practical. 

Waste material on dumps etc. should be fairly coarsely fragmented 
and should not create a dust nuisance. All roadways will be 
metalled with crushed gabbro overburden to minimise dust and 
lessen the need for watering. 

4.4 OVERBURDEN MANAGEMENT AND REHABILITATION 

4.4.1 Topsoil Recovery and Storage 

All surface topsoil, where any natural surface disturbance is to 
take place, will be removed carefully where possible. This will 
include all tree, roots etc., which will not be burnt, but will 
be stockpiled in long low dumps to reduce heat and natural seed 
germination. 

The initial soil dump should be adjacent to the highway to create 
a visual buffer zone between the highway and excavations or 
roads. 

4.4.2 Overburden Dumping 

Overburden or waste dumps have been detailed on the site 
development plan (31-89-02) and are basically formed by the lease 
boundary restrictions. 

Dumps will be formed in 5 metre high layers, with dumps face 
angles at 300  and 4 metre rill berms every 5 metres vertically. 
The overall waste slope angle is 200 (see Figure 7). 

Waste product from the open pit will be rough and should not 
generate dust problems with wind etc. 

4.4.3 Rehabilitation 

As waste dumps are completed to each 5 metre lift the face will 
be shaped. 

It will not be possible to topdress the walls with soil as it 
would merely wash through the coarse rock. Topdressing and 
revegetation will be attempted on the berms to the level which 
appears feasible. 

On establishment of the final pit perimeter, .a safety bund of 
waste rock will be dumped 2m high right around the perimeter. 
Prior to completion of the perimeter, decision will be made on 
whether to excavate a low angle upper face above an additional 
safety berm or else to construct a secure perimeter fence. 
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5.0 ORE PROCESSING, WATER SUPPLV 
AND T.AI L I NGS 

5.1 	ORE PROCESSING 

5.1.1 Crushing Circuit 

The crushing plant, which is designed for hard rock, will operate 
for approximately ten (10) hours per day and will process 200 
tonnes per hour. 

The plant will consist of a primary feed bin which will handle 
R.O.M. material, fitted with a push plate feeder. The ore then 
passes to a 1,200mm x 1,000mm double toggle jaw crusher. 

The secondary and tertiary crushers are two 66" "ROXON" gyratory 
crushers in closed circuit with a 6m x 1.8m double deck screen. 

The crushed product is stored in a 2,000 tonne live capacity fine 
ore bin, and will be 100% passing 10mm at this stage of the 
circuit. 

The crushers and their transfer points will be fitted with a 
suitable dust extraction system. The dust will be collected then 
precipitated with water and pumped to the mill for treatment. 

5.1.2 Grind and Gravity Circuit 

Ore is fed out of 'the Fine Ore Bin via two conveyors, one of 
fixed speed the other of variable speed, and onto the ball mill 
feeder and into the mill. 

Two 1,200kw ball mills, in association with a nest of cyclones, 
will grind the ore to the desired fineness for successful 
flotation. 

The ball mill discharge hopper will have two compartments: the 
first will collect approximately 5% of the mill discharge for the 
gravity circuit; and the second will feed the cyclone nest with 
the 	overflow going to the float circuit and the underf low 
returning to the mill for regrinding. 

The gravity circuit will be very simple, consisting of only a 
"Knelson Concentrator". The concentrate will be discharged every 
24 hours and taken to the gold room for further processing, the 
gravity tail will return to the mill for regrinding. 

5.1.3 Flotation and Regrind Circuit 

The flotation circuit will consist of a bank of "Rougher" float 
cells followed by "Scavenger" float cells. The flotation tail, 
approximately 90% of the feed ore, will pass through a thickener 
to recover excess water with the U/F going to No. 1 tails dam 
(TD1). It is anticipated that pulp density will be approximately 
60% w/w. 
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The concentrate is classified via another nest of cyclones to 
100% passing 75 microns. The underf low, which is approximately 
2% of the original feed, returns to a small mill for a regrind 
until fine enough to pass to No. 2 thickener. The thickener 
overflow will return to the process water supply and the 
thickener underf low will be pumped to the CIP circuit at a pulp 
density of between 45% and 50% solids w/w. 

5.1.4 CIP General 

The underf low from No. 2 thickener will be the feed for the CIP 
circuit, the feed will have a density of between 45% and 50% w/w 
and be ground to 100% passing 75 microns. The CIP circuit will 
process approximately 10% by weight, of the original 600,000 
tonnes per annum, this should equate to 7.5 tonnes per hour. The 
head grade of the CIP circuit should vary between 15 g/t and 25 
g/t Au, depending on the original feed grade and the percentage 
captured in the gravity circuit. 

5.1.5 Leach and Adsorption Circuit 

The first two tanks in the circuit will be conditioning tanks, 
predominantly to oxidize the pyrrhotite which is a major consumer 
of lime, cyanide and oxygen. 

The cyanide will be added to No. 3 tank and leaching will 
continue for the subsequent 96 hours. Half of this time will be 
leach only, the remaining 48 hours will be leach and adsorption. 
The last ten tanks will comprise the carbon adsorption circuit. 

It is anticipated that the carbon will attain a loading of 
approximately 1,000 times the head grade, i.e. 25,000 g/t Au to 
35,000 g/t Au. Given the contaminating aspects of the organics 
used in the float circuit the carbon desorption plant will 
presume a carbon loading of 10,000 g/t Au. 

5.1.6 Carbon Desorption and Re-Activation 

After 1.5t of carbon is recovered from No. I adsorption tank, the 
washed carbon will be placed into an "Atmospheric Zadra" type 
carbon desorption plant. The whole process, from removal of 
carbon until the gold is recovered from the carbon, will take 
less than 48 hours. 

When desorption is complete the carbon will be water washed for 2 
hours then 'acid washed with 1.5% HC1 solution for 2 hours. The 
carbon will then be re-washed with water for a subsequent 2 
hours, prior to carbon regeneration. 
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Carbon regeneration will occur in a vertical kiln at 7000C to 
drive of f any remaining organics adsorbed during the CIP process. 

The regenerated carbon will then be transferred to No. 6 
adsorption tank over48 hours. 

5.1.7 Gold Room 

The gold room will contain the electro-winning cell from the 
carbon desorption plant and a replating cell, which will allow 
for gold recovery without resorting to adding of the steel wool. 

The gold room will also contain a "Wilfley" table for 
concentration of the gravity circuit product. 

5.2 	PROCESS WATER BOREFIELD & PIPELINE 

5.2.1 Borefleld 

Mackie Martin & Associates Pty Ltd were contracted by Goldfan in 
July 1988 to delineate a water source of approximately i,000,000 
kl per annum. This has been achieved utilizing 7 bore sites. 

Their investigations have determined that sufficient groundwater 
is available in the Bonnie Vale area, 12km north of the Three 
Mile Hill group of leases. 

A substantial groundwater resource in this region has been 
delineated within concealed sand and gravel aquifers, which are 
commonly less than 30 metres below the surface. 

These groundwaters have a high concentration of dissolved solids 
ranging between 45,000 mg/litre and 70,000 mg/litre. 

A Geological Survey of W.A. hydrology survey has shown that the 
aquifers at Bonnie Vale are part of a larger buried channel 
system which matures to the east, and has the potential to 
develop more groundwater resources in this area. 

A total of 39 bore holes were drilled to develop the seven 
production bores. It is proposed that production bores be fitted 
with flow meters and a means of automatically measuring the 
welifield drawdown so that within six months of plant 
commissioning an accurate production life can be determined. 

The Water• Authority has given provisional approval for a 
production licence subject to the approval of Miscellaneous 
Licences by the Mines Department. 
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5.2.2 Pipeline 

The process water for the treatment plant is situated 12km north 
of Three Mile Hill. The borefield consists of 7 bores (BV1, 8V5, 
BV6, EXI6, EX19, EX31). The individual bores will be connected 
through 75mm polyethylene pipe to a central collecting tank with 
a volume of 135,700 litres. 

The bores will be fitted with diesel powered helical shaft 
pumps. The pumps will have high and low pressure transducers to 
automatically shut the pumps down should a blockage or spillage 
occur. These precautions should keep any spillage to a minimum 
in the borefjeld. 

Once the water has been collected it will be transferred to the 
plant via a 250mm PVC pipe. This pipe will be buried in a trench 
of approximately 850mm depth and any crossing of railway, power 
or telecom lines will meet with appropriate authorities' 
specifications. Where fences are crossed, gates will be 
installed. 

To prevent excessive water spillage non-return valves will be 
placed in line every kilometre along the line. Air bleeds will 
be installed where appropriate. 

Details of pipe design, location, crossing and mechanical details 
are located in Resforge drawing No's: 

04-02-06-01 
04-02-03-01 
04-02-02-01 
04-02-01-05 
04-02-01-04 

5.3 	TAILINGS DISPOSAl. DAMS 

Two tailings dams will be required on this project. The larger of the 
two, TD1, will only contain finely ground ore and saline water; the 
smaller, TD2, will contain the contaminants of concern to the 
surrounding environment. TD1 has an estimated volume of 2,000,000 M3 , TD2 has an estimated volume of 200,000 M3  

Both dams are situated across gullies at the head of their respective 
drainages. As such no diversion of the gullies is necessary. 

5.3.1 TD1 

This tailings dam will receive the vast majority of the material 
produced by the treatment plant. The feed to TD1 is the tail 
from the flotation cells and this represents 90% w/w of the 
introduced ore. No cyanide or pH modifier have been introduced 
to the slurry prior to its discharge to the tailings 
impoundment. Once the flotation tails have left the float 
circuit they are introduced to a thickener to increase the 
slurry's density to approximately 60% w/w. 
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The slurry will be discharged via two tailings pipes. Each pipe 
will have multiple outlets which will control the distribution of 
the slurry around the dam wall. The continually moving discharge 
points will allow for the deposition of the coarser particles at 
the dam wall allowing for solution run off toward the centrally 
located decant tower. The decant tower will be equipped with 
submersible pumps to return excess water to the process water 
tanks via the flotation tails thickener. 

Dam walls will be constructed of metagabbro waste from the mining 
operation, according to the diagram in Appendix VI. This dam 
cannot be constructed in the same manner as TD2 because it would 
require approximately 165,000 BCM's of compacted clay material. 
From Colder's report it can be seen that an optimistic 
interpretation of the results indicates 80,000 BCM's of clay 
material is available from the Three Mile Hill group of leases. 

Despite the care taken with the slurry to ensure good 
distribution and a high pulp density it is possible that some 
saline water may seep through the dam wall. To ensure that this 
seepage does not cause damage, trenches will be constructed to 
feed seepage to central collection points. The sumps will be 
automatically controlled to return seepage to the process water 
tank as soon as sufficient water has collected in the sump. 

A 46 element ICP scan of the slurry is attached in Appendix VI. 

5.3.2 TD2 

The material to be deposited in this dam is the result of a 
cyanide leach of a flotation concentrate. The leach tail 
comprises the following approximate mineralogical breakdown: 

Pyrrhotlte 50% 
Arsenopyrite 5 to 10% 
Ilmenite Minor 
Pyrite Minor 
Marcasite Minor 
Goethite Minor 
Sphalerite Minor 
Chalcopyrite Minor 
Cyanide 150 PPM 
Lime 0.5% 

A 46 element ICP scan of the tailings product is given in 
Appendix VI. 

As a result of the deleterious aspects of these products, the 
construction of this tailings disposal dam will be very 
rigorous. Golder Associates were commissioned to report on the 
construction of these dam walls. They have recommended a design 
as shown in the diagram in Appendix VI. This design will be 
adhered to in the construction of TD2. 
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TD2 has only one relatively short dam wall, approximately 250m, 
and the other three sides of the containment area are formed by 
the natural topography of the region (see plan 31-89-02). The 
combination of natural topography and the compacted clay core 
tailings dam wall should produce a very effective means of 
containing this effluent. 

Although the dam wall of TD2 is Intended to be impermeable, it Is 
intended to excavate drainage trenches and a sump beneath the dam 
wall as well as monitoring bores. 

5.3.3 Tailings Pipelines 

The two tailings pipelines are to be constructed of class 9, high 
density polyethylene pipe. 

The pipelines are to be fitted with high and low pressure 
transducers which will activate alarms In the control room when 
pipeline pressures fluctuate excessively. 

North of grid northing 6575755N the pipeline will be placed In a 
trench between two bund walls which will direct any spillage back 
to the plant safety dam (see plan 31-89-07). This will have a 
capacity of 3600 M3  which will be sufficient to contain total 
plant output for 24 hours. There will be a line inspection at 
least every 8 hours. South from 6575755N any spillage will be 
contained within the area of two tailings dams. 

5.4 	MILLSITE AND TAILINGS DAM REHABILITATION 

5.4.1 Milisite 

At the completion of the project all transportable buildings will 
be removed from site. All polypipe laying on the surface will be 
removed. All rubbish, empty containers and loose plant fixtures 
will be removed or buried. The haul roads will be deep ripped to 
allow for natural revegetation. 

5.4.2 Tailings Dam 

Both tailings dams will be active through the six years project 
life and may be progressively built up. The outer walls will, 
however, be reduced to 200 face angles in successive lifts and 
topdressed with available fines and topsoil. Suitable salt 
tolerant shrubs and trees will be planted at appropriate times. 

At the completion of the project both tailings dams will be 
covered with 500mm of waste material, then covered with a 
substantial layer of topsoil. The topsoil will then be seeded 
with local varieties of shrubs and grasses. 

5.4.3 Haul Road 

The haul road travelling along the western edge of the lease will 
be of significant height, therefore the western edge will be laid 
back to 200. The verge will be revegetated as soon as 
practicable after its completion. This will lessen the visual 
Impact of the treatment plant which has furthermore been sited 
behind a hill. 



Page 22 

5.5 	PROJECT WORKFORCE 

The project workforce on site, as envisaged at this stage, Is: 

Mine - 	Goldfan employees 7 
Mill - 	Goldfan employees 29 
Mine - 	Mining contractor: about 20 

Total 56 
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6.0 ENVIRONMENTAl. IMPACT 

6.1 	GROUNDWATER RESOURCE 

As stated in sections 3.4.4 and 5.2.1, the groundwater to be drawn on 
for process water over the project life is in sand paleochannels - 
essentially in a confined environment with limited recharge. This 
saline water resource will thus be effectively "mined". Since the water 
is only suitable for mining purposes the only adverse effect is the 
dedication to this specific mining project. 

Construction of the pipeline from the borefield to the mill area will be 
of a nature such that the likelihood of rupture will be minimised and 
constant patrolling will be carried out. 

Discharge into the main tailings dam will be such that water reclamation 
can be maximised and any seepage will be directed to a sump which will 
be kept pumped out. 

	

6.2 	FLORA AND FAUNA 

The already greatly affected ecosystem at Three Mile Hill will be 
affected by the project. Wherever possible, however, the natural 
woodland will be preserved. 

As soon as earthworks such as tailings dam walls and haul roads are 
rendered into final form, topsoil dressing will be carried• out and 
suitable native plants and shrubs, endemic to the region, will be 
pleated according to practises recommended by revegetation consultants. 
Salt tolerant species will be chosen for the tailings dam walls and 
environs. 

	

6.3 	DUST 

The generation of dust on a mine site is generally related to three main 
areas: 

Quarry 
Crushing 
Roads 

each of these will be dealt with separately. 

6.3.1 Quarry 

One of the major dust producing areas is an open pit in oxidised 
ore. As there is very little oxidised material, (about 10% of 
the total volume) and the pit will be blasted from surface, it is 
believed that dust will not be a huge problem. Water trucks will 
be utilised to suppress nuisance dust in the pit. 

All drills used in the pit for sampling or blasting will be 
fitted with dust suppression devices. The nuisance/respirable 
dust levels will conform to the appropriate mines regulation. 
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6.3.2 Crushing 

The three stage crushing and screening plant will be fitted with 
a commercially available dust collection system, the dust will be 
precipitated with water then pumped to the mill for treatment. 

6.3.3 Roads 

The road in and around the pit and plant will be made from 
metagabbro waste from the open pit. As this material does not 
break down, the road Itself should not create dust. Therefore 
the only dust generated is likely to be from loose material on 
the haul truck and tyres. This dust will easily wash through the 
road surface leaving a "dust free" road. 

We have allocated 500m3  water per day (110,000 gallons) for road 
and pit watering. 

6.4 	NOISE 

The noise produced by the Three Mile Hill project is not likely to be of 
concern to the Coolgardie township as the plant and quarry are situated 
5km from the town. However, slightly audible noise may reach the town 
during blasting. 

6.4.1 Plant 

The two primary sources of noise within the plant area are the 
crushing plant and the power house. 

There is little that can be done to alleviate the noise emitted 
from a crushing circuit. Once in operation, a noise survey will 
be completed throughout the plant to establish areas requiring 
hearing protection. Such areas will then be designated as 
"hearing protection to be worn". 

The power house will be silenced with the appropriate mufflers to 
reduce the noise outside to an acceptable level. It will, of 
course, be mandatory for hearing protection to be worn within the 
power house. The necessary signs will be installed. 

6.4.2 Mining 

All plant and equipment in and around the quarry will be the 
subject of a noise survey. If any operator is deemed to be 
working at excessive noise levels then the appropriate hearing 
protection will be issued to the operator and it will be 
compulsory for that protection to be worn. 
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6.5 	HIGHWAY & UTILITIES 

6.5.1 Highway 

As can be seen from the 1:5000 topographical map of the Three 
Mile Hill Project (see plan 31-89-02), the Coolgardie - 
Kalgoorlie road will eventually be impacted by the MKIV open pit 
development (see plan 31-89-05). 

The Main Roads Department (MRD) and Goldfan have been discussing 
the realignment of the road for several months and the MRD has 
not expressed any objection to the proposal. 

A formal proposal has recently been sent to the Main Roads for 
their appraisal. 

As the road need not be impacted until after 2 years operation, 
there is adequate time to finalise the optimal re-route. 

6.5.2 GWS Pipeline 

The Perth - Kalgoorlie water pipeline will be impacted by the 
realignment of the highway. Kevin Bradley, Regional Engineer, is 
in possession of the details regarding this proposal but as yet 
no official response has been received. However, verbal 
communications indicate that it does not appear,  to be a problem. 

6.5.3 S.E.C.W.A. Powerline 

Running across the leases is a high voltage powerline. Following 
discussions with S.E.C.W.A., they have agreed to move the 
powerline to a more convenient location at cost to Goldfan. 
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7.0 SOCIAL IMPACTS 

7.1 	ABORIGINAL SITES AND CULTURE 

7.1.1 Ethnographic and Archaeological Survey 

A survey was carried out by R. O'Connor and G. Quartermaine on 
the above aspects (Appendix VII). No sites of physical or 
cultural significance were identified and the only Item of 
possible Aboriginal manufacture observed was a single stonef lake 
found near Italian Gully. 

7.1.2 Present Day Cultural Impact 

There is an Aboriginal component in the Coolgardie township 
population. The increased workforce which will be housed in 
Coolgardie will justify improved services in the town which will 
be of general benefit and in addition will create more employment 
opportunities in service industries. 

There is no reason to believe that the development will adversely 
affect present day Aboriginal culture or day to day life. 

	

7.2 	HERITAGE 

Apart from transit through the area by early surveyors, European 
heritage is steeped in the gold prospecting and mining industries. 
Dating from initial discovery by Bayley and Ford in 1892, and the 
ensuing gold rush, an unbroken tradition continues through to the 
present day. The Coolgardie community relies on both the active mining 
industry and the tourist perception of its goldfields heritage for its 
livelihood. 

The Three Mile Hill area, insofar as It was an early discovery, although 
long dormant, shares this heritage. The inception of a significant 
mining operation by Coolgardie Gold NL at the Greenfields Mine in 1986 
continues the tradition as will the Goldfan operation. 

There are no really significant vestiges of "old-timers" culture on the 
impacted project area. An old corrugated iron shanty in the general 
mill site area will be preserved. 

	

7.3 	LAND USE 

The Three Mile Hill area impacted by the project is presently Vacant 
Crown Land as regards surface rights. Much of It has been held as gold 
mining lease or mining lease on an ongoing basis for some length of 
time.. There is therefore no conflicting call on the land. In addition 
there does not appear to be any unique attribute which would justify 
retaining the land in its present form. 
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The present highway alignment, pipeline route and powerline easement 
will be impacted but can be realigned on similar status land at 
Goldfan' s expense. 

The present informal access over Goldfan Mining Leases by Coolgardie 
Gold NL from the Great Eastern Highway to its Greenfields operation will 
be impacted. This runs across the tenement M15/35 which is held by 
Goldfan and is designated unavoidably for the main ore haul road and 
overburden disposal. Goldfan will endeavour to procure an alternative 
access route around the tailings area in the south. 

7.4 	SOCIAL ENVIRONMENT 

The Three Mile Hill project will impact directly on the town of 
Coolgardie as regards goods, services and workforce accommodation. The 
mines salaried and wages workforce of about 30 people will be housed in 
Coolgardie and to this end an existing motel/camp has been purchased for 
the bulk of workers in anticipation of the project viability being 
demonstrated and statutory approvals forthcoming. In 'addition several 
houses will be purchased or constructed in the township for senior 
personnel. 

The main camp is on the south-eastern outskirts of the town and 
sufficiently far removed so as not to unduly impact on the nearest 
single dwelling sub-division. 

Although the skilled and semi-skilled workforce pool presently living in 
Coolgardie is probably heavily drawn on by other nearby mining 
developments, employment opportunities will arise for locals on the 
project - both construction and operation. Local contractors have been 
used in exploration activities and will certainly be favourably 
considered during construction. 

Cordial relations have been established with the local shire authority 
in dealings to date and It is considered that the development will meet 
with their approval. 
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