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CERTIFICATE OF ENVIRONMENTAL IMPACT STATEMENT 

Prepared in accordance with Section 77 (3) (d) 
of the Environmental Planning and Assessment Act 1979 

I 	This Environmental Impact Statement has been prepared on behalf of Peak Gold Mines Pty. 
Limited, being the applicant making a Development Application for a gold, copper, lead, zinc 
and silver mining and processing operation at The Peak, near Cobar, NSW. 

I The proposed development includes the operation of an underground mine and the construction 
and operation of an ore treatment plant to extract gold and silver bullion and copper, lead and zinc 
concentrates. 

This Environmental Impact Statement accompanies the Development Application relating to the 
proposed Mining Leases. The Leases lie within Exploration Licences 2548 and 1941, which 
form part of The Peak project area, near Cobar, of Peak Gold Mines Pty. Limited. 

The contents of this Environmental Impact Statement are as required by Clause 34 of the 
Environmental Planning and Assessment Regulation 1980, 

This Environmental Impact Statement has been prepared by: 

Stuart Jones B. Sc. (Hons). 
Director 
NSR Environmental Consultants Pty Ltd 
25 Burwood Road 
Hawthorn Vic. 3122. 

I, Stuart Jones, hereby certify that I have prepared the contents of this statement in accordance 
with Clause 34 and 35 of the Environmental Planning and Assessment Regulation 1980. 
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Underground mining at a rate of 
450 	000 tla for 8.5 years. 

Treatment of ore at The Peak. 

Disposal of process residues in a tail-
ing dam. 

Containment of contaminated water 
in a 'closed circuit' system. 

This Environmental Impact Statement 
(EIS) precedes the completion of the 
underground evaluation program. The 
possibility remains that additional miner- 
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1. Introduction 
Project Overview 

The Peak project will be developed by 
Peak Gold Mines Pty. Limited (PGM), a 
wholly owned subsidiary of CRA Lim-
ited. The project involves underground 
mining of base metal—gold mineralisa-
don and processing to produce gold and 
silver bullion and copper, lead and zinc 
concentrates. The deposit is located 8.5 
km southeast of Cobar adjacent to apronii-
nent hill called The Peak (Figure 1.1 and 
Plate 1.1). 

Mining at The Peak first began in 1895, 
following the discovery of a gold deposit 
called the Blue lode. Mining was most 
active between 1896 and 1911, during 
which time other locles were developed. 
From 1914 to the early 1950s, a number of 
large companies and small syndicates 
operated the various Peak gold leases. 
Exploration between 1940 and 1970 us-
ing deep drilling was largely unsuccess-
ful. Broken Hill South Limited purchased 
The Peak leases among others in the mid 
1950s, and in 1980 these were taken over 
by CRA Limited. 

Recent exploration work at The Peak 

I 	began in 1981. Deep diamond drilling 
resulted in the discovery of five discrete 
ore zones with an overall estimated geo- 

I 	
logical resource of 4.5 Mt of ore, grading 
7.4 glt gold, 0.8% copper, 1.6% lead, 
1.7% zinc and 22 g/t silver. 

I 	
To further investigate this resource, an 
exploration shaft was sunk to 510 m dur-
ing 1988 and 1989 (Plate 1.2). Evaluation 
from the 400 and 500 m levels is currently 

I in progress. 

The present development concept, which 
forms the basis of the feasibility study (in 
progress), is as follows: 

Preliminary mining reserve is 3.8 Mt 

i 
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Plate 1.1 Oblique aerial view of The Peak prospect 
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1. Introduction 

attendees (Appendix 3); however, verbal 
comments noted at the meeting were 
included in the scope of work for the EIS. 

The Director of the Department of Plan-
ning requested that the Cobar Shire Coun-
cil, the Western Lands Commission, the 
Department of Water Resources, the Soil 
Conservation Service (SCS) and the State 
Pollution Control Commission (SPCC) 
be consulted. Letters were sent to these 
bodies for their comment, and their re-
sponses have been included as Appendi-
ces 4 to 8, respectively. 

In addition, PGM has participated in 
continuing and regular discussions with 
the Cobar Shire Council and the Mac-
quarie County Council, informal liaison 
on technical matters with various State 
Government agencies, and formal con-
sultation with the Department of Plan-
ning (Appendix 2). 

alisation will be discovered that could 
increase the geological resource of 4.5 Mt 
of ore. Both the tailing dam and water 
management scheme have been designed 
to accommodate an operation approxi-
mately twice the size and scale of that 
currently envisaged. Therefore, even if a 
significantly increased resource is proven, 
the environmental impacts of the project 
will still fall within the scope of this EIS 
and are not expected to raise any materi-
ally different issues that would require 
supplementary technical assessment. 

Environmental Impact 
Statement 

Statutory Requirements 
The Peak project is a designated develop-
ment under Schedule 3 of the Environ-
mental Planning and Assessment Regula-
tion 1980, as amended. Therefore, devel-
opment consent is required, and an EIS 
must accompany the development appli-
cation to the Cobar Shire Council, which 
is the determining authority. 

Previous Work 
Systematic environmental investigations 
commenced in late 1986 with the prepara-
tion of the Peak Prospect Review of 
Environmental Factors, which is provided 
as Appendix 1 to this EIS. The review 
included studies of vegetation, fauna and 
archaeology, and these showed that there 

are no locational constraints on the pro-
ject's components. 

The review also included climatic data 
and the geochemical characterisation of 
waste rock. The former demonstrated 
that the region's semi-arid climate gener-
ates a substantial water deficit, which 
means that a water management scheme 
to contain and evaporate contaminated 
water is readily achievable. The latter 
showed that a small proportion of the 
waste rock (that associated with the ore-
body) is acid producing and will require 
controlled disposal. 

Scope of the EIS 
The scope of the EIS was determined by 
statutory requirements, by the findings of 
the Peak Prospect Review of Environ-
mental Factors (Appendix 1), and by the 
need to address a number of specific is-
sues requested by the Department of Plan-
ning (Appendix 2). 

Government Liaison 

A Planning Focus meeting for the project 
was held atCobaron 16and 17 November 
1988 with relevant Government depart-
ments (Table 1.1). Copies of the Peak 
Prospect Review of Environmental Fac-
tors and other documentation were dis-
tributed at the meeting. No written com-
ments were received from any of the 

Table 1.1 Government bodies represented 
at the Planning Focus meeting 

Department of Minerals and Energy 
Department of Planning 
Department of Water Resources 
Department of Agriculture 
Soil Conservation Service 
Western Lands Commission 
Telecom 
Cobar Shire Council 
Macquarie County Council 

Project Permits 

PGM holds Exploration Licences 2548 
and 1941 under which geological and 
engineering investigations for the project 
have been carried out. Development 
Consent (in accordance with Division I 
of Part IV of the Environmental Planning 
and Assessment Act 1979) was obtained 
from the Cobar Shire Council prior to 
shaft sinking for the installation of associ-
ated surface facilities. 

Additional permits will be required from 
State Government agencies for the proj-
ect to proceed. These include: 

Development Consent: application 
will be made to the Cobar Shire Coun-
cil for an underground mine that will 
produce ore, a processing plant and 
associated infrastructure. This EIS 
will accompany the development 
application. 

The Peak Project Environmental Impact Statement 3 



1. Introduction 

Mining Leases: applications were 
made to the Minister for Minerals and 
Energy in July 1988. 

Licences from the State Pollution 
Control Commission under the Clean 
Air Act, Clean Waters Act and Noise 
Control Act. 

Approvals from the Mines Inspector, 
Department of Minerals and Energy 
(DME), for the use of explosives and 
process chemicals and for the design 
of mine buildings and other facilities. 

Plant operating permits, which will be 
sought when the above approvals have 
been obtained. 

Environmental Issues 

The development of a mining and proc-
essing operation at The Peak starts a new 
chapter in the history of mining in the 

district, butraises no significant natural or 
social environmental issues beyond the 
mmediate confines of the project area. In 
a wider context, the project offers sub-
stantial net economic benefits to the Shire 
of Cobar, to the state and nationally, at 
negligible environmental Cost. 

The environmental impact of the devel-
opment will be minimal because of the 
relative isolation of the area, considerable 
previous disturbance, low pressure from 
competing land uses and PGM's commit-
ment to the total containment of project 
wastes. 

Within the mine area, adverse effects will 
be minimised through management and 
control techniques applied throughout the 
mine life. In the long term, the use of a 
small area of land, currently suitable for 
use as low-density grazing land, will be 
permanently lost. 

Consistent with this assessment, techni-
cal study has focused on proper planning 
and management of project operation and 
facilities to contain the modest local ef-
fects. More specifically, the following 
matters were addressed: 

Low-grade ore and waste rock man-
agement. 

Tailing containment. 

Water management. 

Rehabilitation planning. 

Impacts of noise, dust and blasting. 

Impacts on regional infrastructure. 

Regional significance of impacts on 
vegetation and fauna. 

Impacts on archaeological and heri-
tage sites. 

4 The Peak Project Environmental Impact Statement 



Economic and Social Benefits 
of the Project 

The estimated annual metal production at 
The Peak is given in Table 2.1. The 

Table 2.1 Estimated annual metal 
production for The Peak 

Projected 
Annual Metal 

Metal Production 
Gold—in bullion 54 000 oz 
Gold—in concentrates 42 000 oz 
Silver—in bullion 3 000 oz 
Silver—in concentrates 212 000 oz 
Copper in concentrate 2 520 
Lead in concentrate 4 100 
Zinc in concentrate 4 725 

relative value of the metals to be produced 
by The Peak is shown in Figure 2.2 (based 
on the average metal prices for 1988, 
provided by the Bureau of Mineral Re-
sources, Geology and Geophysics, Can-
berra). This shows that most of the value 
(68%) is in the production of gold. Based 
on a projection of 1988 prices, the value 
of production from The Peak is A$67 
million annually and A$570 million over 

2. Project Objectives 
Commercial Objective 

The commercial objective of the project 
is the profitable development and opera-
tion of a mine and processing facilities to 
recover gold and silver bullion and cop-
per, lead and zinc concentrates. 

PGM believes that the project will be a 
viable enterprise at projected metal prices 
over its 8.5-year life. Figure 2.1 shows 
that, on the basis of contained gold ore 
and grade, The Peak is one of the more 
attractive undeveloped gold discoveries 
in Australia. 

Environmental Objectives 

PGM's environmental objectives are to 
plan and operate the project in accordance 
with good industry practice and to com-
ply with standards prescribed by the 
Government of New South Wales. 

During the planning and feasibility as-
sessment stages of project development, 
waste management requirements were 
investigated, and a strategy was selected 
that minimises adverse environmental 
effects. During mine operation, a pro-
gram of environmental management, 

monitoring and reporting will ensure that 
conditions are met. Throughout the life of 
the project, but particularly in the latter 
stages, rehabilitation of areas affected by 
the project will be progressively imple-
mented. 

Long-term Objectives 

PGM's long-term objectives are to fur-
ther discover and develop mineral re-
sources and, in particular, to extend the 
life of The Peak project. The opportunity 
to achieve these objectives depends in 
large measure on the ability of the project 
to operate profitably and provide an ac-
ceptable return on investment. 
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2. Project Objectives 

the 8.5-year life of the project. 

Development of a mine at The Peak will 
lead to material and social benefits for the 
Cobar district, New South Wales and 
nationally in the form of employment and 
wages, revenues to government, dividends 
to shareholders and contributions to fa.. 
vourable terms of overseas trade. 
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Figure 2.2 Projected annual value of metals 
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3. Project Description 
Location 

The Peak project is located 8.5 km south 
of Cobar adjacent to a prominent hill 
called The Peak (Figure 1.1). The project 
is the southernmost member of a group of 
base metal—gold deposits that follow the 
contact line between two geological units: 
the Chesney Formation and the Great 
Cobar Slate (Figure 3.1). 

History 

Mining in the Cobar district has a long and 
sporadic history. The first gold deposit 
found in the vicinity of The Peak, called 
the Blue lode, was discovered in 1895. 
Greatest mining activity at The Peak 
occurred between 1896 and 1911 when 
work on the Conquerer, Brown and Blue 
lodes produced 23 000 t of ore at a recov-
ered grade of 22 g/t gold and 175 glt sil-
ver. Between 1914 and the early 1950s, 
Peak gold leases were operated by a 
combination of large companies and small 
operators, and then operations ceased 
altogether. 

Early mining at The Peak was limited to 
depths above 92 m; mineralisation at 
greater depths was investigated by drill-
ing campaigns between 1940 and 1970. 
These investigations detected a wide zone 
of low-grade uneconomic copper, lead 
and zinc mineralisation called the Big 
lode. 

I 	
In the mid 1950s, The Peak leases were 
purchased by Broken Hill South Limited, 
and in 1980 these were taken over by 

I 	
CRA Limited. 

Exploration 

CobarMjnes Pty. Limited, a subsidiary of 
CRA Limited, began the detailed explo-
ration of The Peak prospect in late 1981, 
using geochemistry (weathered bedrock 
and primary halo) and geophysics (low- 

The Peak Project Environmental Impact Statement 7 



3. Project Description 

level aeromagnetics, gravity, surface and 
downhole induced polarisation, downhole 
applied potential, and surface and 
downhole SIROTEM) techniques fol-
lowed by diamond drilling. This work 
identified five discrete zones of base 
metal—gold mineralisation within a broad 
zone of weaker sulfide mineralisation and 
strong siliceous and chlorite alteration. 

Diamond drilling allowed defmition of 
the resource. Sixty-seven drill holes, 
totalling over 30 000 in, tested the min-
eralisation over a strike length of 630 m 
and to a maximum depth of 830 in from 
the surface. 

To further investigate this resource, an 
exploration shaft was sunk to 510 in dur-
ing 1988 and early 1989. Evaluation from 
the 400 and 500 m levels is in progress 
and includes diamond drilling, metallur-
gical testing of core, further geological 
mapping and sampling from underground 
openings and pilot plant treatment of bulk 
ore samples. 

Geology 

Like other orebodies in the Cobar Central 
and Peak areas, mineralisation at The 
Peak project is structurally controlled and 
is probably epigenetic and hydrothermal 

in origin. However, The Peak project 
differs from other deposits in the area by 
primarily occurring within the Chesney 
Formation as opposed to the Great Cobar 
Slate. Only the upper portion of The Peak 
mineralisation occurs within the Great 
Cobar Slate. 

The mineralisation appears to be localised 
by The Peak shear zone, occurring as a 
series of lenses surrounded by an enve-
lope of weaker mineralisation (Figure 
3.2). The ore lenses and alteration zone 
are associated with a breccia dome. 

Economic mineralisation has been found 
in two main lenses (designated Western 
and Copper) and three smaller ones 
(Lenses 4, 5 and 6) over a strike distance 
of 300 in, in true widths of 5 to 30 m, and 
over a vertical distance of 400 in from 250 
to 650 in below surface. Gold minerali-
sation is usually associated with the sul-
fide minerals chalcopyrite, sphalerite, 
galena and pyrrhotite. 

Tonnage and Grade of the 
Orebody 

The in-situ geological ore resource is 
estimated at 4.5 Mt of ore, grading at 7.4 
glt gold, 0.8% copper, 1.6% lead, 1.7% 
zinc and 22 g/t silver. 

The preliminary mining reserve of 3.8 Mt, 
with acceptable grade dilution, is suffi-
cient for 8.5 years of production at an 
annual rate of 450 000 t. 

Pre-production construction and under-
ground development, together with the 
current estimate of 8.5 years of ore pro-
duction, indicates a mine life of 10 to 11 
years. 

Mine Development 

The mine will be accessed by the exist-
ing exploration shaft, which will be ex-
tended to a depth of 700 in (Figure 3.3). 

Pre-production construction and under-
ground development is expected to take 
approximately 2.5 years to complete, with 
all underground development to be under-
taken by company personnel or contrac-
tors. Vertical development and major 
civil and engineering works will be under-
taken by contractors. 

An underground ramp at a gradient of I 
in 7 is proposed between the 300 m level 
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Figure 3.2 Schematic geology of The Peak deposit 

8 The Peak Project Environmental Impact Statement 



SHArT eOT TOM 
	

70Cm LEVEL 

Figure 3.3 Mining strategy 

GOOm LEVEL 

30Cm LEVEL 

400m LEVEL 

500m LEVEL 

3. Project Description 

and the shaft bottom at 700 m to provide 
personnel and equipment access to the 
various mining horizons and for collec-
tion of spillage. Total length of the ramp 
will be about 3.3 km. 

Two majorpasses will be developed, one 
on each side of the deposit, and will be 
used for either ore or waste. Underground 
crushing will be performed by a jaw 
crusher, and crushed ore will gravitate to 

a crushed ore bin, from whence the ore 
will be loaded into skips for hoisting to the 
surface treatment plant. 

Facilities will be developed on the 600—rn 
level for the maintenance of all under-
ground equipment. Compressed air will 
be supplied underground from surface 
compressors via the shaft. 

The shaft will act as the ventilation intake, 
while underground rises will act as par-
allel exhaust rises to a main exhaust vent 
rise extending from below the 600—rn 
level to the surface. 

Mining Method 

As the deposit is amenable to a bulk 
mining method, it is proposed that blast-
hole stoping with delayed backfill be 
used. Ore extraction will be by long hole 
open stopes using a combination of pri-
mary and secondary stopes. Sublevel 
intervals have been set at 30 m with stope 
dimensions dependent upon the waste re-
lationship between the various lenses. 

Production blast holes will be drilled 
using hydraulic top hammer rigs drilling 
nominally lOO—mrn—diameter holes. The 
holes will be charged primarily with 
ANFO explosive and fired using a non-
electhc blasting system. The blasted ore 
will gravitate to the slope drawpoints from 
which it will be mucked and transported 
to the main ore pass. 

Waste rock will be used as backfill mate-
rial or hauled to the surface where it will 
be segregated and stockpiled into clean 
waste and waste containing low levels of 
sulfides. Some of the stockpiled waste 
rock may eventually be returned to the 
mine as backfill material, together with 
hydraulically placed deslimed mill tailing. 

Proposed Ore Treatment 
Process 

The proposed layout of the processing 
plant is shown in Figure 3.4, and the 
proposed process flowsheet is shown in 
Figure 3.5. 

Ore will be hoisted from the mine, mainly 
on afternoon and night shifts, and con-
veyed to an ore storage bin or the ore 
stockpile. Ore grinding and concentration 
will be carried out three shifts per thy, 
seven days per week. 

The Peak Project Environmental Impact Statement 9 



3. Project Description 

Grinding will use a semi- autogenous pri-
mary mill (SAG mill) and a secondaiy 
ball mill. Free gold will be collected from 
the grinding circuit by jigs, and the grav-
ity concentrate will be upgraded on day 
shift to allow direct smelting to bullion in 
a small furnace. 

The ground ore will be treated in a three-
stage flotation process to produce copper, 
lead and zinc concentrates. Each of these 
concentrates will be filtered and dis-
patched to a smelter to realise the value 
of the contained gold, silver and base 
metals. Concentrate transport is described 
under Transport in the Infrastructure 
subsection, below. 

Tailing from flotation will yield additional 
gold and silver by cyanide leaching using 
the carbon-in-leach process. This proc-
ess adsorbs the dissolved gold and silver 
onto carbon particles, which are later 
stripped of gold and silver by a hot caus-
tic solution. Gold and silver are recovered 
from the strip solution by eleca'owinning 
and periodically smelted to bullion. 

Mine backfill will be prepared from 
leached tailing by cycloning. The Ime 
tailing fraction and any surplus of undes-
limed tails or mine water will be pumped 
to the tailing dam. Water will be re-
claimed from the tailing dam and pumped 
to the ore processing plant. 

Chemical Transportation, 
Storage, Use and Spill 
Response 

Transportation 
The chemical reagents that will be used 
in ore processing are shown in Table 3.1. 
Hydrated lime will be delivered in bulk 
road tanker and pneumatically transferred 
to a storage silo. All other reagents will 
be transported to the mine by road trucks 
in a packaged form, i.e. drummed or 
bagged. All reagents will be classified 
according to transportation hazard. The 
carrier will be responsible for confor-
mance with the appropriate transport 
marking, storage and transport safety 
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regulations. Where individual companies 
are contracted by PGM, their contracts 
will specify that they must conform to the 
Australian Code for the Transport of 
Dangerous Goods by Road and Rail 
(Commonwealth Gazette 1987) and any 
other relevant regulation. 

Storage 
All dangerous and hazardous chemicals 
will be stored in a fenced and locked 
section of the reagent storage area. The 
requirements of the Dangerous Goods Act 
1975 will be adhered to in addition to any 
other requirements of the Mines Inspec-
tor and the NSW Department of Industrial 
Relations, Dangerous Goods Branch. All 
storage areas will be bunded to 120% of 
the volume of the largest vessel inside the 
bunded area. 

Use 
Mixing of chemical reagents will only be 
performed by appropriately trained opera-
tors. All mixing areas will have concrete 

Figure 3i Proposed process flowsheet 

floors, which will drain to a sump. Ade-
quate quantities of ventilation air and 
fresh water for mixing and spill clean-up 
will be provided. All containers and 
chemical supply lines will be appropri-
ately labelled, and warning signs will be 
erected where appropriate. 

Chemical reagents will be consumed 
during processing. Any residual chemical 
reagents will report to the tailing storage 
area. 

Residual quantities of sodium cyanide are 
expected to be present in the tailing as a 
mixture of free and complexed cyanide 

Table 3.1 Projected chemical reagent usage 

Usage per Ton Annual Usage 
Reagent of Ore (g/t) (t) 

Aerofloat 211 (phosphorodithioate salt) 3 1.35 
Aerophine 3418 (dithiophosphinale) 5 2.25 
Aem 4037 (dithiophosphate/thionocarbamate salts) 5 2.25 
Sodium sulfite 1500 675 
Methyl iso butyl carbinol 20 9 
Copper sulfate 159 68 
Hydrated lime 500 225 
Sodium cyanide (flotation) 100 45 

(cyanidation) 300 135 
Sodium carbonate 500 225 
Zinc sulfate 300 135 
Hydrochloric acid 55 25 
Sodium hydroxide - 	33 15 

The Peak Project Environmental !Fnpact Statement 11 



3. ProjectDe 

compounds. Levels of cyanide in the tail-
ing dam supernatant will decrease during 
storage due to natural attenuating mecha-
nisms. 

Empty containers that are suitable for 
recycling will be recycled. All other 
empty containers will be buried in the 
tailing storage area. No containers will be 
made available to employees for their 
private use. 

Spill Response 
A Safety Management Program will be 
drafted prior to the commencement of 
mining. For chemical spills, the program 
will contain a manifest of all potentially 
dangerous or hazardous materials likely 
to be brought onto the site. Material 
safety data will be collated for each type. 
As an example, material safety data for 
three flotation promoters (Aerofloat 211, 
Aerophine 3418 and Aero 4037) are in-
eluded in Appendix 9. In addition to stan-
dard procedures for the use of each chemi-
cal, the program will contain details of the 
procedures to be followed in the event of 
a leak or spill and any special precautions 
for exposure control that might be neces-
sary. This will ensure that appropriate 
safeguards are in place prior to the com-
mencement of operations. 

Waste Rock Stockpiles 

Quantities 
Maximum quantities of waste rock to be 
produced by the mine will be as follows: 

30000 m' pre-production. 

75 000 m' total over years 1 and 2 of 
production. 

25 000 m' total over the final years 3 
to 8 of production. 

Therefore, approximately 130 000 in' of 
waste will be generated by the under-
ground workings over the life of the proj-
ect. Depending on mine scheduling at the 
time waste rock is being produced, some 
of the waste rock may be disposed of in 
those parts of the mine requiring under-
ground fill. Any surplus waste rock will 
be brought to the surface and stockpiled. 

Geochemical Characteristics 
A preliminary characterisation of waste 
materials is given in Section 6 of Appen-
dix 1. This shows that, with the excep-
tion of a siltstone unit (385 to 440 m be- 

low surface), all of the material to be en-
countered during excavation of the shaft 
will be non-toxic. However, waste rock 
from the drives and developments within 
the orebody will have an average total 
sulfur content greater than 3% and thus 
will be potentially acid forming. Segre-
gation of the potentially acid-forming 
waste rock on the surface is recommended 
in Section 6 of Appendix 1. Monitoring 
of the acid-forming material excavated 
from the exploration shaft has confirmed 
the results of the preliminary characteri-
sation of waste rock. 

Existing Waste Rock Dump 
Waste rock excavated from the explora-
tion shaft has been used as fill around the 
shaft and along the access road. Some has 
also been used to backfill several old open 
pits in the vicinity that posed a potential 
public safety hazard. Care was exercised 
to use only non-acid—forming material for 
these purposes. The remaining waste rock 
has been placed in a dump to the west of 
the shaft. The siltstone material excavated 
from 385 to 440 m within the shaft was 
buried within the dump. 

Clean waste rock from the underground 
development work will be added to the 
existing waste dump (Figure 3.4). PGM 
expects that the maximum capacity of the 
waste dump will be 125000 m' and the 
maximum height will be 10 in. 

Proposed Low-Sulfur Waste Rock 
Dump 
When underground development nears 
the ore lenses, waste rock will become 
potentially acid forming, and selective 
handling will be required. When this 
waste rock is brought to the surface, it will 
be segregated from the clean waste rock 
and placed in a separate stockpile contain-
ing low levels of sulfides (Figure 3.4). 
Should waste rock from the surface be 
required for backfilling of stopes, then 
material from this stockpile will be pref-
erentially used for return to the mine. 

PGM estimates that the capacity of this 
stockpile will not exceed 5000 in' at any 
time during operations. 

By the end of mine life, there is a possi-
bility that none of the stockpiled material 
will have been returned to the mine. Any 
residual material in the low-sulfide stock-
pile at the end of mine life will be tested 
for possible processing as ore and, failing 

this, will be rehabilitated (see Rehabilita-
tion Program, below). 

Tailing Disposal 

Quantity 
The project will produce some 450 000 t 
of tailing solids per year, or approximately 
3.8 Mt over the life of the project. 

Some of the coarse fraction of the tailing 
will be pumped underground for use as 
backfill in mined-out stopes. PGM antici-
pates that about 50% of the tailing after 
desliming will be returned underground. 
The latter will be treated (if necessary) to 
meet appropriate residual cyanide criteria 
and then delivered through boreholes as 
hydraulic fill, either with or without 
cement addition, as conditions require. 

Proposed Scheme 
Tailing disposal is described in detail in 
Appendix 10. Six tailing disposal 
schemes were investigated during a fea-
sibility study of the tailing disposal sys-
tem (Coffey and Partners 1989). Three of 
the schemes were located at The Peak, 
two were located at nearby New Occiden-
tal Mine, and one scheme was located at 
the CSA mine to accommodate tailing 
should The Peak ore be processed at the 
CSA mine. 

The proposed scheme will entail deposit-
ing tailing at The Peak in a broad valley 
located 1 km to the west of the process-
ing plant area (Figure 3.6). The tailing 
dam will consist of a series of embank-
nients around the southern half of the 
storage area. The tailing storage will 
cover an area of approximately 1 km2. 
The tailing dam will be designed to 
achieve the safe and permanent disposal 
of tailing and to contain residual quanti-
ties of cyanide. 

The proposed scheme's capacity is 5 Mt 
of tailing at a settled dry density of 1.2 
t/m'. Should additional ore be discovered 
and treated, the capacity of the proposed 
scheme could be readily expanded to 
10 Mt. 

Embankment Details 
Typical tailing dam embankment design 
is shown in Figure 3.7. The bulk of the 
embankment is constructed of a low per-
meability soil (Zone 1). Seepage will be 
controlled by incorporating a downstream 
rockfill toe consisting of filter material 
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(Zone 2) and rockfill material (Zone 3) 	weathered siltstone that occurs over the 	construct the embankments (Zone 1). 
into the embankment. Seepage control 	base of the dam and storage area at a depth 	Zone 2 and 3 materials will be obtained 
has only been specified for embankments 	of about 0.5 m. Vegetation will be re- 	from non-acid—forming mine waste rock. 
higher than 3 m. A cut-off trench down 	moved, and topsoil will be stripped from 

Provision for Future Expansion to bedrock has been included in the em- 	the embankments' foundations and the 
To allow for future expansion of the tail-. bankment design to reduce the risk of 	storage area. The topsoil will be stock- 
ing dam capacity to 10 Mt (Figure 3.8), seepage under the dam. 	 piled for use during rehabilitation. This 	
a&litionaj Zone 1 material will be exca- operation will expose the weathered Earthfill material required for Zone 1 of 	

siltstone material that will be used to vated and stockpiled at the time the mi- 
the embankment will be a moderately 	 tial scheme is constructed. The location 
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of the Zone 1 material stockpile is also 
shown on Figure 3.8. 

The expanded storage capacity would be 
achieved by raising the crest level of the 
southern embankment by 3.9 m to RL 257 
and constructing three new embankments 
at the northern end of the storage, as well 
as a new emergency spillway on the 
western side (Figure 3.9). 

Buffer Storage 
For reservoirs containing toxic materials 
such as cyanide, the usual practice is to 
provide a buffer storage to reduce the risk 
of discharge from the reservoir at times of 
high rainfall. While no guidelines exist 
for defining the criteria by which the 
buffer storage should be sized, the tailing 
dam has been designed to contain the 
rainfall and runoff that would occur dur-
ing the i-in-lOU-year, 72-hour-duration 
storm. This is based on a rainfall inten-
sity of 2.3 mm/h for 72 hours (165.6 mm 
in total). 

Emergency Spillway 
An emergency spillway has been pro-
vided to safeguard the embankments from 
overtopping due to an even more extreme 
rainfall event than that used to define the 
buffer storage capacity. Again, no set 
guidelines exist for defining the criteria by 
which the spillway capacity should be 
determined. The i-in-lOU-year, 1-hour-
duration storm has been adopted as the 
design storm. This is based on a rainfall 
intensity of 65 mn-ilh for 1 hour. Typical 
sections of an emergency spillway are 

shown in Figure 3.10. 

Where possible, the emergency spillway 
has been sited so that its crest and dis-
charge channel are located in rock. There-
fore, no major precaution should be nec-
essary to protect the structure against 
erosion in the unlikely event that the spill-
way came into operation during the active 
life of the tailing dam. 

Staged Construction of the Tailing 
Dam 
POM proposes to construct the tailing 
dam in a number of stages. Prior to 
embankment construction, the topsoil 
from the entire storage area will be 
stripped and stockpiled. In addition, suf-
ficient low permeability material will be 
stockpiled to allow the construction of the 
dam's embankments to the maximum 
capacity (10 Mt), if required (see Provi-
sion for Future Expansion, above). 

The first stage will involve construction 
of a three-sided starter embankment to a 
crest level of RL 250.1, around the south-
ern part of the storage. An initial emer-
gency spillway will be constructed imme-
diately to the north of the western em-
bankment (see Figure 3.6). When tailing 
deposition is close to the capacity of the 
first stage, the actual settled dry density 
will be measured and compared with the 
value assumed during design. The re-
quired storage volume will then be re-
viewed in light of the new data, along with 
any changes to the proposed tailing pro-
duction. 

3. Project Description 

Subsequent stages will involve raising the 
embankments by the downstream 
method. A new emergency spillway will 
be constructed for each successive stage. 

Seepage Control 
The potential for seepage will be reduced 
by the following: 

Topsoil will be removed from the 
embankment foundations. Topsoil 
will not be used as fill for embank-
ment construction, because it may 
contain significant amounts of org anic 
matter, which could decompose and 
allow seepage pathways to form. 

Inclusion of a cut-off trench down to 
bedrock beneath each embankment 
(see Figure 3.7). During construction, 
the embankment foundations will be 
examined to confirm that the bedrock 
is essentially tight and that any seep-
age through the foundations would be 
small. 

Upon commencement of tailing depo-
sition, the tailing will be spigotted on 
the upstream face of the embankments 
to help to seal the embankments 
against seepage. 

A leachate dam (RL 240) will be 
constructed immediately downstream 
of the highest embankment to inter-
cept seepage (see Figure 3.6). Any 
seepage water that collects behind the 
dam will be pumped back to the main 
tailing storage. Regular inspections 
will be made around the foot of the 
other embankments. If problematic 
seepage is detected, then either a cut-
off trench to divert flow to the south-
ern leachate dam or a separate leachate 
dam with provision to return seepage 
water to the main storage will be 
constructed. 

ORGI$4AL NATLAL SURFACE - 	- - 
TAILINGS STORAGE 

EMERGENCY SPILLWAY CREST 
LEVEL 

TYPICAL SECTION ALONG CENTREIINE OF 
EMERGENCY SPILLWAY 
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ED ASSU.ED1 I On, 	S 
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IERGENCYSPILLWAY CREST 

SECTION A-A 

Figure 3.10 Typical sections of an emergency spillway 

Rehabilitation 
Rehabilitation of the tailing dam is dis-
cussed under Rehabilitation Program, 
below. 

Water Management 

The project's water management scheme 
has been designed in accordance with the 
following principles: 

Interception and diversion of clean 
runoff water and discharge to the natu-
ral drainage. 
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Containment of contaminated water 
on site in a closed system even under 
extreme rainfall conditions. 

Clean runoff from slopes uphill of the 
plant area will be diverted to the natural 
drainage by constructing the perimeter 
access road about 0.5 m above the nate-
ral surface. The perimeter access road, 
shown in Figure 3.6, will both act as a 
bund and prevent clean runoff from enter-
ing the plant area. 

The water management scheme for con-
tarninated water will be operated on a 
closed circuit basis. Figure 3.11 is a 
schematic of the water management 
scheme. The scheme will operate in two 
compartments: the tailing storage and the 
contaminated water pondage. 

The tailing storage will receive tailing, 
water pumped from the mine and water 
pumped from behind the leachate dam. 
Significant quantities of water could be 
produced from dewatering of the mine, 
especially following backfiuing of stopes 
with a slurry of coarse tails. Water will 
be reclaimed from the dam for reuse in ore 
processing and in the mine. 

The contaminated water pondage will be 
constructed to the south of the mine and 
processing plant (Figure 3.6). The 

pondage will capture runoff from the mine 
and processing plant, as well as any run-
off and leachate from the ore stockpile, 
the clean waste rock dump and the low-
sulfur waste rock dump. 

The contaminated water pondage will be 
formed by the construction of two em-
bankments. A typical cross section 
through the embankment is shown in 
Figure 3.12. The pondage buffer storage 
and emergency spillway were designed 
using the same criteria as the tailing dam. 

There is a small dam within the contami-
nated water pondage area. PGM has ob-
served that, since it began working in the 
area, rainfall runoff has never completely 
filled the storage. This dam has a larger 
catchment area than the contaminated 
water pondage. Hence, it would appear 
that, except in times of high rainfall and/ 
or low evaporation, very little water 
would be stored in the pondage. (Under 
these conditions, the water would gener-
ally be stored within the existing dam's 
storage area.) Should stored water be re-
quired for use in the operations, it would 
be pumped to the tailing dam or directly 
back to the plant area. Alternatively, if the 
water is not required, then it would be 
allowed to evaporate. 

Project Scheduling and Hours 
of Operation 

Underground mine development will take 
2.5 years. During the final 49 weeks, 
construction of the processing plant and 
other surface facilities will be carried out. 
The workforce will gradually build up to 
a maximum of 150 people for 14 weeks 
in the middle of this period (Figure 3.13). 
Most will be award workers and some 
staff. The workforce will consist mainly 
of tradesmen, unskilled workers and pro-
fessional engineers or managers. 

Construction of the mine and processing 
plant at The Peak will be carried out from 
approximately 7.00 a.m. to 11.00 p.m., six 
days per week. 

POM envisages that mining and ore proc-
essing at The Peak will continue for 8.5 
years and will employ an operational 
workforce of 154 people. 

The mine and processing plant will oper-
ate on a continuous basis, with three shifts 
covering 24 hours per day, 7 days per 
week. 

Infrastructure 

When compared with many mining proj-
ects in Australia, The Peak project is well 
located relative to established infrastruc-
ture. 

Electric Power 
The electrical energy requirements of the 
project will be 9 MVA during operation 
of the mine and processing plant. Mac-
quarie Electricity supplies electric power 
to the Cobar area, including the two ex-
isting mines (CSA and Elura). 

The Peak is already served by a 22111-kY 
transmission line and an electricity sup-
ply with a maximum capacity of approxi-
mately 3 to 4 MVA. This was installed 
to provide the electhcal power needed to 
sink the exploration shaft, but it cannot be 
upgraded to the capacity required to serv-
ice a mine and ore processing plant at The 
Peak. 

The required capacity will be achieved by 
constructing a new 132-ky transmission 
line from the point east of Cobar where 
the existing 132-ky line crosses the Bar-
rier Highway to a substation at The Peak. 
The proposed route is a straight line be-
tween these two points, which are ap- 
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proximately 8 km apart (Figure 3.14). 
Capital costs for this line and the substa-
tion will be met by PGM. The existing 
transmission line and electricity supply 
will continue to be available as an alter-
native. In the event of a power failure, 
emergency power will be provided by 
diesel generators (Figure 3.4). 

The Cobar town electricity supply is close 
to its practical and economic limits. 
Despite this, Macquarie Electricity ex-
pects that The Peak project will have only 
minimal impact on load requirements in 

the town of Cobar. However, if the pres-
ent high rate of load growth continues 
within the town, substantial augmentation 
will be necessary in the future to maintain 
a reliable electricity supply to the town. 

Water Supply 
PGM expects the plant to consume 
1200 L of water for every tonne of ore 
processed. The proposed ore throughput 
rate of 450 000 tla will therefore require 
540 MTJa of water. 

Potable water will be used for toilets, 
washrooms, the main change room, drink- 

ing fountains on the surface and under-
ground and elution of loaded carbon in the 
processing plant. The volume needed is 
approximately 12.8 ML'a (Table 3.2). 

The Cobar Water Board supplies the 
Cobar area with water piped from the 
Bogaii River at Nyngan. The three main 
buyers (Cobar Shire, CSA mine and Elura 
mine) are assigned entitlements. Over the 
past three years, the town has drawn only 
60% of its entitlement. 

Shared Allocation with the CSA Mine 
The CSA mine has a raw water entitle- 
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ment of 1728 MIJa and currently proc-
esses ore at a rate of 920 000 tla. Using 
the same conversion as above, the CSA 
mine requires 1104 ML'a of raw water. 
The CSA mine does not recycle water 
from its tailing dam and therefore uses an 
estimated 1104 MJJa from the Cobar 
Water Board, leaving a surplus of 624 
ML'a. Given that the operator of the CSA 
mine (Cobar Mines Pty. Limited) and 
PGM are both owned by the same parent 
company (CRA Limited), the water re-
quirements of both operations have been 
combined. This shows that The Peak 

Table 32 Use of potable water 

Daily Annual 
Requirement Volume 

Use (kL) (ML) 
160* people @ 

150 Liday 24 8.8 
Carbon stripping 5 1.8 
Other, 20% 6 2.2 
Total 35 12.8 

*Includes allowance for visitors, 

(assuming no recycling) and CSA mines 
would jointly consume 1644 MTJa, or 84 

MTJa less than the existing raw water 
entitlement. Therefore, the development 
of The Peak will not affect the supply of 
water to any other user, including the 
town of Cobar. 

Water Conservation 
Despite the availability of an adequate 
supply of water from the Cobar Water 
Board, water conservation will be an in-
tegral part of the project's operation. Ini-
tially, all the process water will be sup-
plied by the Cobar Water Board, but the 
following conservation measures will 
gradually reduce the requirement for raw 
water from the pipeline: 

Water will be reclaimed from the tail-
ing dam using a pontoon mounted 
pump and will be used as process 
water or for stope backfilling. 

The contaminated water pondage 
(south of the processing plant) will be 
provided with a pump and pipeline to 
transfer the collected water either to 
the processing plant or to the tailing 
dam. 

Groundwater inflow to the mine is 
expected to occur at a rate of 5 L's 
(158 ML/a). This will be pumped to 
the tailing dam for reuse. 

Drainage from backfllled stopes will 
generate additional mine water (esti-
mated peak of 12 JJs) and this will 
also be pumped to the tailing dam. 

Proposed Pipelines 
PGM proposes to construct a 200-mm-
diameter raw water pipeline from the 
Cobar Water Board tank on Fort Bourke 
hill (2 km south of Cobar). The pipeline 
alignment will follow the Hillston Road 
and will terminate at a raw water storage 
tank at The Peak (Figure 3.15). Sufficient 
head is available for gravity flow, and the 
pipeline will be able to deliver approxi-
mately 100 m3/h (up to 876 MlIa), which 
is much higher than the raw water require-
ment for the project even without water 
conservation. 

Supply of potable water will be via a 100-
mm-diameter PVC line, laid in the same 
trench as the raw water line, from the 
Cobar Shire Council's treatment plant 
(also on Fort Bourke hill) to a storage tank 
at the project site (see Figure 3.15). 
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Transport 
Mine and process consumables will be 
transported to the site by road trucks or 
tankers. 

Covered concentrate trucks of2O-tcapac-
ity will take 6 to 12 loads each day to the 
rail siding at the CSA mine. Concentrate 
will then travel by rail either to the ER&S 
copper smelter at Port Kembla or to Port 
Pine for smelting or export. 

Gold and silver bullion will be transported 
from site by security services. 

Roadworks 
The project requires an all-weather road 
to connect the site to the Hillston Road 
and to provide access to the various plant 

facilities. The existing access track ex-
tends approximately 1 km from the Hill-
ston Road to the exploration shaft. The 
existing intersection with the Hillston 
Road occurs on top of a small rise, and 
approaching traffic is difficult to see. 

PGM will reroute the access track to a safe 
location 350 m further north along the 
Hillston Road (Figure 3.15). Vehicles 
turning from the mine into the Hillston 
Road will then have a viewing distance of 
at least 350 m in either direction. The new 
access road will include three culvert 
crossings and will be sealed. Details of 
the proposed new intersection are shown 
in Figure 3.16. 

A perimeter access road will be con- 

3. Project Description 

structed around the periphery of the mine 
and processing area (see Figure 3.6). This 
road will be raised about 0.5 m above the 
natural surface to divert runoff from fur-
ther upslope. 

In general, roads will be constructed of 
suitable, locally available materials, such 
as clean mine waste rock, and will be 
sealed where heavily trafficked or where 
necessary for other reasons. 

Sewage Treatment and Disposal 
Sewage from the mine and process plant 
areas will be treated in a package plant 
located on the southeast side of the proc-
essing plant (Figure 3.4). Treated efflu-
ent will be discharged to the contaminated 
water pond. 
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3. Project Description 	
I 

Communications 
External telecommunications will be 
provided via the Telecom network. Port-
able radios will be used for communica-
tions within the plant site. 

Workforce Accommodation 

PGM will require its construction contrac-
tors to provide accommodation for all of 
their workers who do not already reside 
in Cobar. Most are expected to be accom-
modated in the caravan park or in tempo- 

gure 3.16 Proposed new access ro 
intersection with the Hiliston Road 

rary single quarters established within 
Cobar. 

Because housing in Cobar is already in 
short supply, PGM anticipates that it will 
meet the need for additional accommoda-
tion during operations by constructing 
new housing units. While the existing 
supply of serviced residential blocks in 
Cobar is very small, the total pool of 
proposed residential land developments is 
more than adequate to absorb the demand 
from The Peak project (see Appendix 11). 

PGM envisages that a private bus service 
will be available to take both construction 
and operations employees to work for 
each shift. PGM will not meet or subsi-
dise the cost of this service. Otherwise, 
workers will commute to the project site 
by private car. 

Safety and Emergency 
Response 

Construction and operation of the mine 
will be carried out in accordance with 
State and Commonwealth safety regula-
tions and the specific instructions of the 
Mines Inspector. PGM will operate 
within the guidelines of the Occupational 
Health and Safety legislation. Employees 
will be consulted as to whether they 
would prefer to establish Occupational 
Health and Safety Committees or stay 
within the traditional Check Inspector 
system (Mines Inspection Act). Hazard-
ous reagents and explosives will be trans-
ported in accordance with the appropriate 
State regulations for the transport of dan-
gerous goods, which apply versions of the 
Australian Code for the Transport of 
Dangerous Goods by Road and Rail 
(Commonwealth Gazette 1987), 

PGM recognises its responsibility in 
managing the organisation to set high 
standards in relation to Occupational 
Health and Safety. PGM will achieve this 
by establishing a culture where each 
employee recognises both his/her individ-
ual and collective responsibility in the 
achievement of a safe work environment. 
The responsibility for establishment of 
this culture will lie with line management, 
with the safety management program 
being an integral part of PG M's business 
systems. Prior to the commencement of 
project operations, PGM will develop, in 
conjunction with relevant State and local 

authorities, a Safety Management Pro-
gram detailing agreed procedures to be 
followed in the event of an emergency. 
Authorities to be consulted will include 
the Mines Inspectorate, the ambulance 
service, the police, the State Emergency 
Service, fire authorities and Cobar Shire 
Council. 

Mine Abandonment 

At the conclusion of mining and ore proc-
essing, the main shaft, emergency access 
shaft and ventilation vent rise will be 
sealed off in accordance with instructions 
from the DME. All other buildings and 
plant will be removed. The tailing dam, 
waste rock dump(s), plant site and other 
areas disturbed by the project will be 
rehabilitated. 

Rehabilitation Program 	
I 

General 
The approach to rehabilitation used in this 
EIS is to make a statement of intent and 
then outline the principal components of 
a planned and progressively implemented 
rehabilitation program. Emphasis has 
been placed on rehabilitation of the tail-
ing storage and low-sulfur waste rock 
stockpile (if necessary), as these will 
contain constituents which may inhibit 
direct revegetation. A series of revegeta-
tion trials will be carried out during the 
life of the mine so that final rehabilitation 
of the site will be both effective and cost 
efficient. 

The objectives of the rehabilitation pro-
gram are to: 

Leave the site in a safe and stable con-
dition. 

Prevent excessive erosion and ensure 
the site does not become a source of 
pollution or water- or wind-borne 
sediment. 

Prevent adverse contamination of the 
surrounding environment and elimi-
nate any exposure hazard from resid-
ual chemicals and mining wastes. 

Statement of Intent 
PGM will rehabilitate the site to a stan-
dard acceptable to the DME and SCS. 
PGM expects that rehabilitation will be 
subject to specific lease conditions and 
that these will be further reinforced by a 
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security deposit held by DME. One such 
condition is likely to be a requirement to 
submit a rehabilitation and environmental 
management plan to DME within one 
year of the commencement of mining. 
Such plans are usually reviewed annually 
during operations by DME, SPCC, SCS, 
the local council and other relevant agen-
cies. 

Proposed Rehabilitation Concept 
Preliminary discussions have been held 
with officers of the SCS and the follow-
ing rehabilitation concept has been formu-
lated: 

Strip and stockpile all topsoil from 
areas to be disturbed by the project. 
PGM expects that only limited quan-
tities of topsoil will be available. 

During mine life, continue to charac-
tense waste rock by monitoring and 
segregate acid-producing low-sulfur 
waste rock from the clean waste rock. 
If the low-sulfur waste rock is not 
returned underground as backfill or 
put through the ore processing plant at 
the end of mine life, it will be rehabili-
tated. The low-sulfur waste rock 
stockpile will be covered with at least 
1 in of non-acid forming or other suit-
able waste rock. Provided sufficient 
quantities are available, topsoil will 
then be spread over the surface, and 
the stockpile will be revegetated with 
appropriate species. 

Allow the accumulated tailing to dry 
out and then spread either waste rock, 
topsoil or both over the surface. If the 
dried tailing is toxic to vegetation (as 
determined by testwork and revegeta- 

don trials during operations), then 
spread non-acid—forming or other 
suitable waste rock over the surface of 
the tailing to prevent the tailing from 
becoming a source of dust. If tailing 
is non-toxic to vegetation, then spread 
topsoil (if available) and/or waste rock 
over the surface and revegetate with 
appropriate species. 

Spread topsoil (if available) over the 
decommissioned plant site and over 
all embankments. 

Revegetate all topsoiled areas with 
appropriate species. 

Revegetation Trials on Stockpiled 
Topsoil 
A topsoil stockpile will be established 
during construction. The surface of the 
stockpile will be grassed to minimise 
erosion and ensure stability. A series of 
revegetation trials will be undertaken on 
the stockpile to establish appropriate 
revegetation techniques and plant species. 

Advice from the SCS will be sought both 
before and during the topsoil revegetation 
trials. 

Revegetation Trials on Dried Tailing 
The tailing storage will receive the fol-
lowing inputs: 

Mine water from dewatening the un-
derground workings. 

Run-of-mill tailing (about 20% of the 
time). 

Tailing slimes (about 80% of the 
time). 

The tailing composition will also vary 

depending on which ore type is being 
processed at the time. This variability, 
combined with the variability in inputs, 
means that the physicochemical reactions 
within the tailing storage cannot be pre-
dicted with precision. Therefore, PGM 
proposes to simulate dried tailing as early 
as possible in mine life and then under-
take a series of laboratory tests and re-
vegetation trials. 

The simulation will be undertaken in the 
northern part of the dam's catchment in 
an area that is outside the possible future 
extension to the storage area but still in-
side the catchment of the presently pro-
posed dam (Figure 3.8). A series of test 
cells will be constructed into which tail-
ing from each type of ore will be depos-
ited as it becomes available. If possible, 
the tailing in each cell will comprise both 
run-of-mill tailing and slimes. After 
construction, the individual cells will be 
sampled and left to dry out. 

The laboratory tests on each sample of 
tailing will include determining the acid 
forming potential and toxicity status and 
an assessment of the suitability of tailing 
as a plant growing medium. 

Once each cell has dried out, topsoil will 
be spread over the tailing and revegetation 
trials will be conducted. The results will 
provide information on topsoil manage-
ment, revegetation techniques and suit-
able plant species. 

Advice from the SCS will be sought be-
fore the laboratory tests are carried out 
and both before and during the dried tail-
ing revegetation trials. 
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Plate 4.1 The Peak is the prominent hill on the horizon looking south from Fort 
Bourke hill 

4. Environmental Setting 
Physical Setting 

In this and subsequent sections, 'The 
Peak' refers to the prominent hill of the 
same name that occurs between the proj-
ect area and the Hillston Road. Refer-
ences to the project will be to 'The Peak 
project area', which lies immediately to 
the southwest of The Peak. 

The Peak project area is located on the 
Cobar Pediplain, which is a low plateau 
of flat to undulating country with a few 
scattered hills. The Peak forms one of 
these hills and rises some 60 m above the 
surrounding plain (Plate 4.1). The rocks 
comprising The Peak are composed of 
shale interbedded with sandstone and are 
more resistant to erosion than the shale 
underlying the surrounding plain. 

The region's semi-arid climate and sub-
dued topography have produced very 
few drainage features, and permanent 
water sources are rare. The region forms 
part of the Darling River catchrnent, but 
all creeks are ephemeral and flow infre-
quently. 

The abandoned mine shafts, small open 
pits, mullock heaps and tailing deposited 
in the downstream drainage are testi-
mony to almost 100 years of mining 
around The Peak. 

Apart from the rocky talus on the slopes 
of The Peak, the soils are characterised 
by a red sandy loam with little structural 
development and only vary by being 
deeper in the water courses. 

Vegetation of the Cobar region is char-
acterised by a woodland with shrub 
understorey. On the plain, the vegeta-
tion generally grows taller and denser 
along the drainage lines (runon areas), 
which tends to make the water course 
areas more conspicuous than the sur-
rounding (runoff) areas. 

Climate 

The region has a semi-arid climate with 
an average annual rainfall of about 365 
mm (Figure 4.1). Rainfall distribution is 
relatively uniform throughout the year. 
Mean annual minimum and maximum 
temperatures are 12.1 and 26.6°C re-
spectively. Average annual relative 
humidity at 9.00 a.m. is 52% and at 3.00 
p.m. is 33%. The mean annual evapora-
tion of 2548 mm causes a pronounced 
water deficit in the region, particularly 
over the summer months. Winds prevail 
generally from the east in the mornings 
and generally from the south or west in 
the afternoons. Summarised rainfall, 
evaporation and wind data can be found 
in Appendix 1, Section 7. 

Surface Water 

All streams in the Cobar region are 
ephemeral and flow infrequently. Run-
off characteristics have been intensively 
investigated at the SCS experimental 
area 11 km south of Cobar (Walker and 
Cunningham 1976). This work showed 
that runoff is influenced mostly by rain-
fall amount and less so by rainfall inten-
sity. Neither antecedent rainfall (previ-
ous 24 hours) nor seasonal factors were 
found to be significant. Walker and Cun-
ningham (1976) calculated the total an-
nual runoff at approximately 35% of the 
incident rainfall over a 4-year period. 

The direction of ephemeral drainage 
from The Peak is towards the south. 
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Figure 4,2 shows a west-draining tribu-
tary of Crawl or Sandy Creek, which 
drains the area to the south of The Peak. 
Any significant runoff event at The Peak 
is assumed to reach this thbutary. The 
channel of Crawl or Sandy Creek ex-
tends approximately 175 km west of The 
Peak before vanishing in very flat coun-
try at a property called Baden Park. The 
total area of Crawl or Sandy Creek 
catchmentis 13000km2. 

NSR (1978) estimated the frequency of 
flow in Crawl or Sandy Creek at only 
once in every 5 to 7 years and noted that, 
within in the past 50 years, the creek has 
joined the billabongs and lakes adjacent 
to the Darling River only once. 

Groundwater 

The hydrogeology and the groundwater 
quality and use in the area around The 
Peak are described in Appendix 12. 

Hydrogeology 
Prior to construction of the exploration 
shaft at The Peak, the water table (pie- 

zometric surface) stood at 53 m below 
ground level. Figure 4.3 graphs the rate 
of shaft dewatering against time between 
the commencement of shaft sinking (6 
April 1988) and 17 July 1989. Ground-
water yields of up to 14 L's were inter-
sected at the base of the weathered shale 
horizon at 71 in depth. A major shear 
zone associated with a fault was inter-
sected at 163 in below the surface, and 
this yielded 8 L's. Dewatering discharge 
during 1989 gradually decreased from 
4.6 to 4.0 L's. These observations dem-
onstrate that groundwater does exist in 
fractured rock aquifers but that yields are 
low. 

The direction of regional groundwater 
movement is expected to be westward in 
subdued conformity with the topogra-
phy, under a low hydraulic gradient from 
areas of probable recharge in hills such 
as The Peak. Groundwater recharge is 
expected to be from rainfall infiltration 
into the fractured rocks that crop out on 
the hills. Interception of groundwater in 

the fractured aquifer system is expected 
to be irregular and dependent on the di-
rection and frequency of the fractures. 

Groundwater Quality and Use 
Groundwater quality was determined by 
sampling and analysing water pumped 
from the exploration shaft (Table 4.1). 
The results indicated that the groundwa-
ter is brackish, has a high level of sodium 
chloride and is slightly alkaline. It is 
unsuitable for human consumption but is 
acceptable for stock watering of beef 
cattle and sheep, for ore processing and 
for dust suppression. 

According to Department of Water Re-
sources records, there are no groundwa-
ter users in the vicinity of The Peak or 
anywhere in the area covered by the 
1:100 000 map that includes The Peak. 
The complete absence of current users 
presumably reflects the poor quality of 
the available groundwater and the use of 
preferred alternatives such as surface 
tanks (dams) for stock watering. 
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Figure 4.2 Regional drainage 
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Table 4.1 Results of analyses of groundwater in the exploration shaft 

Water Pumped Groundwater Groundwater 
from Shaft Inflow Inflow 

Constituent (at surface) (at 100 m) (at 300 m) 
pH 7.5 8.1 8.0 
Conductivity (jiS/cm) 6280 6850 6180 
Suspended Solids (gIL) 4.31 4.52 3.73 
Cyanide (mg/L) <0.02 <0,02 <0.05 
Ammonium (mg/L) <0.1 2.8 <0.1 
Sulfide odour - no yes 
Bicarbonate (mg/L) 490 330 520 
Chloride (mg/L) 1630 1690 1510 
Sulfate (mg/L) 670 540 390 
Calcium (mg/L) 130 85 120 
Magnesium (mg/L) 245 235 195 
Sodium (mg/L) 970 900 805 
Potassium (mg/L) 28 36 26 
Arsenic (mg/L) 0.005 NA NA 
Copper (mg/L) <0.01 0.04 0.04 
Iron (mg/L) 0.9 0.05 0.7 
Lead (mg/L) <0.005 <0.005 0.005 
Manganese (mg/L) 0,2 0.1 0.6 
Zinc (mg/L) 0.2 0.05 <0.05 

4. Environmental Setting 

Dust 

Although no quantitative data concem-
ing existing air quality is available, dust 
concentrations and deposition rates can 
be estimated from the general climatic 
and environmental conditions. Given 
The Peak's and climate, sparse vegeta-
tion and remoteness from specific 
sources of dust (such as unsealed roads), 
the existing annual average dust deposi-
tion rate is assumed to be in the range of 
1 to 2 gIm2/month, and the existing an-
nual average dust concentration is as-
sumed to be in the range of 20 to 40 jig! 
m3  (Appendix 13). During dry and 
windy conditions, however, dust storms 
can give rise to levels that are considera-
bly higher. 

Noise 

On the basis of other similar environ-
ments where ambient noise levels have 
been measured, background sound lev-
els at The Peak project area (before the 
exploration shaft was sunk) were as-
sumed to be around 40 dB(A) in the day-
time and around 25 dB(A) during the 
night (Appendix 14). SPCC advised that 
no on site measurements of background 
noise were required because the nearest 
non-company residence is 5 km away 
(Appendix 9). Most background noise 

Vegetation 

The vegetation of The Peak project area 
and the surrounding region is described 
in Appendix 1, which also contains a list 
of plant species found around The Peak 
and other hills in the region. Topogra-
phically, The Peak project area divides 
into hills and a surrounding plain, each 
with a distinctive vegetation association. 

Most project components will be located 
on the undulating plain at the foot of The 
Peak. The vegetation of the plain falls 
within the Biinble Box, Ironwood and 
Mulga Association (Beadle 1948), but 
the presence of a considerable amount of 
cypress pine indicates a transition to-
wards Beadle's Bimble Box and Cypress 
Pine Association (Figure 4.4). The hills 
vegetation is described in Appendix 1 as 
tall shrubland dominated by mallee and 
acacias. 

Five vegetation types have been mapped 
in The Peak project area (Figure 4.5): 

Plains vegetation: 

Bimble box woodland. 

Mulgaiwhite cypress pine tall 
shrubland. 

Red box open woodlandltall 

would originate from the calls and 
movement of animals, wind in trees and 
occasional muted truck and car noises 
from the Hillston Road. Noise from air-
craft flying overhead would be the main 
deviation from this quiet environment. 

NA Not analysed, appropriate water sample not taken. 	 open-shrubland. 
Source: Report 88/32 NSW Mineral Resources Development Laboratory 
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Figure 45 Vegetation types in The Peak project area 

hills in the region. Distinctive assem-
blages of plants are expected to occur on 
each hill; therefore, it is not surprising 
that several of the plants occurring on 
The Peak are rare or restricted in distri-
bution. 

The Cobar Greenhood Orchid 
The rarest plant recorded on The Peak is 
the Cobar Greenhood orchid (NSR 
1978). This plant is an undescribed spe-
cies of the genus Pterostylis (Green-
hoods), with a close relationship to 
P. boormanii. It is a rare plant with re-
stricted distribution centred on Cobar 
(Figure 4.6). In December 1986, at-
tempts were made to relocate the orchid 
at The Peak and other known or likely 
locations, but these failed. The most 
likely reason the orchid could not be 
found in December 1986 is that the early 
months of the year were too dry for it to 
establish. However, POM personnel 
have since reconfirmed the presence of 
the orchid on The Peak. 

The Cobar Greenhood orchid is a small 
herb arising from an underground tuber. 
The above-ground parts consist of a ro- 



sette of leaves flush with the surface of 
the soil, and an erect stem 140 to 320mm 
high bearing 2 to 4 flowers that are 
greenish with red-brown stripes and 
about 15 mm long. A dried specimen is 
shown in Plate 4.4. Flowering generally 
occurs from August to October. 

Other Rare or Endangered Plants 
Other rare or endangered plants that may 
occur on hills in the Cobar region in-
clude irongrass (Lomandra patens), 
climbing bindweed (Porana sericea), 
green-flowered mint-bush (Prostanthera 
ringens), green mulga (Acacia sp. aff. 
aneura) and Thyridolepis xerophila. 

Irongrass occurs on rocky hills 
mainly in western New South Wales 
and is considered a rare plant (Leigh 
et al. 1981). No plants were seen on 
The Peak, but some have been ob-
served on nearby hills. 

Climbing bindweed is one of the rar-
est plants in western New South 
Wales and is rated as vulnerable by 
Leigh et al. (1981). All known sites 
of occurrence in New South Wales 
are in the Cobar region, but none 
were observed on The Peak. 

The green-flowered mint-bush is re-
stricted in disthbution to rocky hills 
in New South Wales and south 
Queensland but is not rated as rare or 
threatened. A small population oc-
curs on The Peak; however, these 
had been heavily browsed by goats. 

Green mulga resembles ordinary 
mulga (Acacia aneura), but differs in 
its growth habit, having narrower 
phyllodes and green, rather than 
grey, foliage (Plate 4.5). It has not 
been formally recognised by taxono-
mists, so there are no records of 
numbers and distribution. There is a 
dense stand of green mulga on the 
upper eastern slopes of The Peak. 
Thyredolepis xerophila, a relative of 
mulga grass (T. mitchelliana), was 
collected on The Peak (NSR 1978). 
However, Cunningham and Milt-
horpe (1981) did not record this spe-
cies in western New South Wales. 
Whether this was an oversight or 
whether the presence of this plant on 
The Peak represents an isolated oc-
currence of a rare species is presently 
unclear. 

Fauna 

The fauna of The Peak project area is 
described in Appendix 1, which includes 
a review of the fauna study for the 
nearby Elura project (NSR 1978). The 
faunal composition at The Peak mine 
and processing site is expected to be 
comparable to that found at Elura be-
cause of the similarity in habitat charac-
teristics. 

Vegetation in the vicinity of The Peak 
was described above. Habitats have 
been severely degraded by overgrazing, 
erosion and previous mining activity. 
Degradation is greatest around the old 
mine shafts. 

Species depending on large trees (such 
as possums) and on fallen limbs and 
grassy ground cover over soft soils 
(small marsupials and rodents) were not 
found at Elur- Appendix I includes a 

list of terrestrial fauna species known to 
be present at Elura, a list of bird species 
in the Cobar region, and changes in bird 
species abundance since European set-
tlement. 

Animals and birds found in the western 
region of New South Wales and consid-
ered to be rare or endangered are also 
listed in Appendix 1. An unpublished 
report by J. Caughley (n.d.), submitted 
to the National Parks and Wildlife Serv-
ice (NPWS), suggested that three impor-
tant mammal species may be present in 
the Cobar area: the brash-tailed phas-
cogale, the kultarr and a species of rat 
kangaroo. 

The brush-tailed phascogale (Phas-
cogale tapoatafa) is classified by NPWS 
as being of special concern. Although 
commonly found in limited areas of New 
South Wales, it was not previously re- 
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ported as occurring in the western region 
of the State. The kultarr (Antechiiwmys 
laniger) is classified as a threatened spe-
cies by NFWS and is known to be rare 
(Strahan 1984). Both of these species 
have been observed by graziers in an 
area about 40 to 45 km north of Cobar, 
and these sightings were confffmed by 
Caughley. 

Rat kangaroos have been observed by 
graziers at Gonella station, approxi-
mately 60 km north of Cobar. Caughley 
could not confirm the sightings but 
thought the species was likely to be the 
brush-tailed bettong, Betregonia penicil-
lata, which is classified by NPWS as 
fauna in imminent danger of extinction. 

None of the three species mentioned 
above has been recorded within 50km of 
The Peak project area. 

Given the existence of numerous aban-
doned mine shafts around The Peak, the 
Little pied bat, Chalinolobus picanrus, 
may be present in or near The Peak proj-
ect area. This species was recorded at 
Elura and is known to inhabit caves and 
mine shafts. It is classified by Strahan 
(1984) as uncommon in limited habitat. 

Plate 4.4 Cobar Greenhood orchid 
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Plate 4.5 Stand of green mulga (Acacia sp. aff. aneura) 
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Aboriginal Archaeology and 
Sites of Cultural Significance 

An archaeological survey was carried 
out in December 1986 and is reported in 
Appendix 1. A reconnaissance of the 
project area was undertaken to locate 
any sites of archaeological significance 
or features of cultural significance to 
aborigines. The archaeologist was ac-
companied in the field by representatives 
of the Cobar Local Aboriginal Land 
Council, the Aboriginal Sites Officer 
from NPWS Western Region and one 
other interested person. The survey in-
cluded all of the areas to be affected by 
the project but found no sites of archaeo-
logical or contemporary mythological 
significance. 

Although the Cobar region contains evi-
dence of past aboriginal occupation, in-
cluding rock art sites, scarred trees and 
an ochre site, the lack of archaeological 
sites in The Peak project area was not 
surprising given the generally low ar-
chaeological potential of the landscape, 
the small area involved and the severity 
of disturbance by past mining activities. 

The predominance of soft shale reduced 
the likelihood of finding rock art sites, 
axe-grinding grooves or the rock-holes 
that tend to be associated with such sites 
on the Cobar Pediplain. The lack of 
sandhills, dunes and other soft sandy 
deposits also reduced the likelihood of 
fmding burial sites. No silcrete or other 
stone outcrops suitable for stone tool 
manufacture were located, and there was 
no evidence of ochre suitable for quarry-
ing. 

Land Use 

All land holdings in The Peak project 
area that could be affected by the devel-
opment are held by PGM (Figure 4.7) 
These include freehold land (approxi-
mately 133 ha) and a Western Lands 
Lease (543.4 ha), totalling approxi-
mately 676 ha. The purpose of the West-
ern Lands Lease is currently designated 
as 'storage and erection of equipment'. 

Historically, the land between Cobar and 
The Peak has been used for grazing and 
mining. Most of the grazing occurs on 
commonage land where sheep and cattle 

browse on native vegetation. No pasture 
improvements have been undertaken. 

No grazing is practised in The Peak proj-
ect area. A communications tower is 
located on the summit of The Peak 
(Plate 4.6). 

The closest non-company residences to 
The Peak project area are located on 
small holdings 5 km to the north and 
northwest. The closest town to the mine 
site is Cobar, 8.5 km to the northwest. 

Transport 

Cobar lies on the fully sealed Barrier 
Highway, which links Sydney to Ade-
laide via Broken Hill. Daily bus services 
run both to Sydney and to Broken Hill. 

The Cobar airport is served by regular 
flights between Dubbo and other major 
towns. 

The railway siding at the CSA mine will 
be used to load concentrates for transport 
to Port Kembla or to Port Pine. 

Socio-economjc Environment 

Figure 4.7 Land tenure in the vicinity of the project 

Appendix 11 outlines the existing socio-
economic environment of the region. In 
late 1988, the population of Cobar was-
estimated to be about 5300 and to have 
grown at an average rate of 2.5% over 
the past 9 years. This increase was partly 
due to the opening of the Elura mine. 

Mining and agriculture are the main 
sources of employment in Cobar Shire, 
while other major employers include 
community services and the wholesale/ 
retail sector. The unemployment rate 
(3.5%) is relatively low compared with 
the state average of 6.7%. 

Rental and residential accommodation in 
Cobar is limited; however, a number of 
residential land developments are 
planned. The town is generally well 
supplied with community services and 
facilities and currently has excess capac-
ity in schools, hospital beds, dental serv-
ices and recreational facilities. 

Town water is supplied from Nyngan via 
two pipelines, which provide water well 
in excess of current towns needs. A fil-
tration plant on the southeastern out-
skirts of town assures good water qual-
ity. The urban area of Cobar is fully 
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Plate 4.6 Communications rower car 	on The Peak 

sewered, and the treatment plant is pres-
ently operating well below design capac-
ity. 

Electhcity is supplied to Cobar via a 
transmission line from Nyngan. The 
town is presently experiencing signifi- 

cant growth in electricity demand, and 
the existing electricity supply is operat-
ing close to its practical and economic 
limits. 
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5. Environmental Impacts and Safeguards 
Developing a mine and ore processing 
operation at The Peak will be the start of 
yet another chapter in the long history of 
mining in the Cobar region and in the 
vicinity of The Peak in particular. The 
numerous abandoned shafts, mullock 
heaps, open pits and ore treatment facili-
ties that occur in the area are the legacy 
of nearly 100 years of mining at The 
Peak. 

Topography 

Development of The Peak project will 
result in minor but permanent changes to 
the topography of the area. After the 
completion of mining and rehabilitation 
of the site, the deposited tailing will ap-
pear as a platform joining two natural 

rises with a maximum height of 10 m 
and an area of approximately 1 km2. All 
of the waste rock may be used in rehabil-
itation. If not, the final waste rock dumps 
to the west of the processing plant are not 
expected to exceed a height of 10 m and 
will total less than 2 ha in area. All build-
ings and the ore processing plant will be 
removed. 

Vegetation 

Since European settlement, vegetation in 
the Cobar region has been significantly 
modified by the grazing and mining in-
dustries. Grazing factors altering the 
vegetation include fire; direct and indi-
rect effects of grazing by sheep, goats 
and other domestic and feral herbivores; 

management practices designed to re-
duce the abundance of woody plants 
while increasing the growth of grasses; 
and limited clearing. At The Peak proj-
ect area, these factors have led to cumu-
lative degradation of the understorey and 
an abundance of weeds, while perennial 
grasses, chenopodiaceous shrubs and a 
soil lichen crust are virtually absent. 

Past mining has left a legacy of localised 
vegetation clearance around the numer-
ous old shafts, open pits, mullock heaps 
and treatment plants. Evidence of past 
tree felling extends from around these 
sites to the now very open and disturbed 
plain immediately to the west and south 
of The Peak (Plate 5.1). Presumably 
these areas were important sources of 
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Plate 5.1 Areas of open vegetation and bare ground looking southwest from The Peak in December 1986. Note rig drilling 
centre line of shaft at centre middle ground 
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timber for shoring underground work-
ings, building materials, firewood and 
boiler fuel. 

All mining, processing and waste stor-
age facilities will be located within 
plains vegetation to the southwest of 
The Peak. The plains vegetation to be af-
fected is a degraded example of a Bimble 
Box, Ironwood and Mulga Association 
(Beadle 1948). Better examples of this 
vegetation association are widespread 
and abundant in western New South 
Wales. In 1963, the SCS reserved 81 ha 
of this association (3 km south of The 
Peak) for scientific study (Cunningham 
and Milthorpe 1981). The loss of the 
plains vegetation to accommodate the 
project is therefore not regionally sig-
nificant. 

The vegetation on The Peak itself repre-
sents a community that is restricted in 
distribution to relatively few, isolated 
hills in western New South Wales. The 
rarest plant recorded on The Peak is the 
Cobar Greenhood orchid (NSR 1978), 
which has a restricted distribution 
centred on Cobar. Three other plant spe-
cies recorded at The Peak are thought to 
be restricted in distribution; these are the 
green-flowered mint-bush, green mulga 
and Thyredolepis xerophila. Two more 
rare or threatened plants found in the 
region but not on The Peak are irongrass 
and climbing bindweed. 

With the exception of the potable and 
raw water tanks, which will be located 
on the lower slopes of The Peak (Figure 
3.15), no project component is located 
on The Peak. Therefore, the project is 
not expected have any significant effect 
on the hills vegetation on The Peak or 
any of the species that have restricted 
distributions. 

Safeguards 
PGM will incorporate the protection 
of rare and endangered plant species 
into its Land Management Plan for 
the project. 

PGM employees will be prohibited 
from lighting fires in the vicinity of 
The Peak. 

PGM will, wherever possible, re-
strict any future expansion of facili-
ties to the plain adjacent to The Peak. 

Fauna 

Similar habitat types to those found at 
The Peak project area, but in better con-
dition, extend over vast areas of western 
New South Wales. Therefore, the loss of 
habitat caused by a new mining develop-
ment at The Peak is not regionally sig-
nificant. 

One species of special concern, one 
threatened species and one species 
thought to be in imminent danger of ex-
tinction are known to inhabit the plains 
vegetation of the Cobar region. How-
ever, all of the recorded sightings of 
these species have occurred more than 
50 km from The Peak. Given this dis-
tance and the degraded nature of the 
habitat around The Peak, none of these 
species is likely to occur in the area to be 
affected by The Peak project. 

The little pied bat, Chalinolobus 
picantus, may exist in abandoned mine 
shafts in the project area. PGM does not 
plan to disturb any of the old mine work-
ings such as those shown in Plate 5.2; 
therefore, if this species is present, it will 
not be directly affected by the project. 

The hill vegetation of The Peak itself 
may support specialised fauna species 
not mentioned in the Elura fauna survey 

(NSR 1978). However, mining opera-
tions will not disturb this area. 

Land Use 

No grazing is practised in The Peak proj-
ect area at the present time. PGM intends 
this situation to continue during opera-
tion of The Peak mine. 

Dust 

Dust impacts at the nearest non-com-
pany residences are predicted in Appen-
dix 13. 

Dust Emissions 
Sources of dust were identified, and ap-
propriate emission factors, developed in 
Australia and in the United States (US 
EPA 1981), were used to estimate annual 
dust production from the project area 
(Table 5.1). The only significant sources 
of dust are ore and concentrate. The ore 
will be crushed underground and will 
therefore contain a significant fines frac-
tion. All of the concentrate will be fine 
grained but will only be a source of dust 
during loading into trucks. All trucks 
transporting concentrate to the CSA 
mine will be covered. Given the coarse-
ness of the waste rock, dust from han-
dling waste rock is expected to be mini-
mal, and wind erosion dust from the 
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waste rock stockpile is expected to be 
negligible. 

Applicable Criteria 
The SPCC is responsible for setting dust 
deposition and concentration limits at 
the nearest non-company residence. 
When assessing long-term dust impacts, 
the SPCC generally refers to the Na-
tional Health and Medical Research 
Council goal for annual average dust 
concentration of 90 p.g/m3. This level is 
recommended as the maximum that 
should be permitted in urban environ-
ments. 

Limits for dust deposition set by the 
SPCC have been refined by Mitchell 
(1988) to allow criteria to apply to spe-
cific environments. For rural/semi-rural 
areas experiencing annual average depo-
sition levels of between 1 and 2 g/m2/ 
month, as assumed for The Peak project 
area, dust levels would need to increase 
by a further 2 to 3 g/m2/month (to 4 g/m2/ 

month) before degradation in air quality 
might occur. One or two months in a 
year at 5 g/m2/month is considered by 
Mitchell (1988) to be acceptable. 

Dust Impact 
The impact of dust from The Peak proj-
ect area on the nearest non-company 
residences was assessed by comparison 
with the operating Lemington open-cut 
coal mine in the Hunter Valley. Dust 
deposition at Lemington mine has been 
intensively monitored over a number of 
years, and the total dust emission is esti-
mated to be of the order of 1 750 000 kg! 
a. This is over 400 times the estimated 
dust emission at The Peak (4340 kg/a). 
Comparison of Lemington and The Peak 
has therefore allowed impact assessment 
to be extremely conservative. 

Activity 
Loading ore to stockpile 
Wind erosion of ore stockpile 
Loading waste rock to hopper 
Dumping waste rock to waste rock stockpiles 
Wind erosion of waste rock stockpiles 
Loading concentrate into trucks 
Transport of concentrate to CSA rail siding 
Wind erosion of tailing 

Total 

The nearest non-company residences are 
located 5 km from The Peak project area. 
At Lemington, dust deposition rates 
about 1 km downwind of the actively 
worked areas of the open-cut are be-
tween 1 and 2 g/m2/month. Deposition 
rates beyond 500 in downwind of the ore 
stockpile are generally between 1 and 2 
g/m2/month. 

The existing dust deposition rates for 
The Peak project area were estimated as 
1 to 2 g/m2/month. Any increase in the 
amount of dust reaching the nearest non-
company residences due to mining at 
The Peak will be extremely small and 
certainly will not cause deposition rates 
to approach the limit of 4 g/m2/month, 
above which degradation in air quality 
may occur. 

Dust concentration is more difficult to 
measure than deposition rates. How-
ever, an average deposition rate of 4 g/ 
m2/month over a year has been found to 
correspond approximately to average 
dust concentrations of 90 .tg/m3  for par-
ticle size distributions typically found in 
dust from open-cut coal mines. In prac-
tical terms, this means that compliance 
with the deposition rate criterion of 4 g/ 
m2/month will generally ensure compli-
ance with the dust concentration crite-
rion of 90 J.tgJm3. 

The dust generated by the construction 
and operation of a mine at The Peak is 
not expected to cause nuisance at the 
nearest non-company residences or to 
the residents of Cobar. 

Safeguards 
Although the mine and surface facilities 
will be relatively minor sources of dust, 
normal mining procedures will be 

Emission Factor 
(after controls, if 

applicable) 

Estimated 
Emission 

(kg/a) 
0.004 (kg/t) 2000 

0.49 (kg/haih) 1720 
0.00076 (kg/t) 38 
0.0013 (kg/t) 65 

negligible negligible 
0.02 (kg/t) 620 
negligible negligible 
negligible negligible 

4443 

adopted to reduce dust emissions. These 
will include the following: 

Exposed areas will be minimised. 

Areas exposed for construction pur-
poses only will be progressively re-
vegetated, where possible. 

The site access road and car-park ar-
eas will be sealed. 

All trucks transporting concentrate to 
the CSA mine will be covered to 
minimise dust nuisance when pass-
ing through Cobar. 

Noise 

Noise impacts at the nearest non-com-
pany residences and in the town of Cobar 
are predicted in Appendix 14. 

Noise Sources 
The major noise producing activities at 
the site will be those associated with the 
ore crushing plant and the noise from the 
flotation plant and mine service com-
pressors. Most other noise sources will 
be of lesser significance. Drilling and 
blasting will take place underground, at 
depths of greater than 300 m; conse-
quently, the noise of mining activity will 
be adequately attenuated by the overly-
ing rock strata. 

Total noise emission for an operating 
mine and processing plant at The Peak 
was calculated from an inventory of 
noise sources and the use of correspond-
ing noise production data (listed in Ap-
pendix 14) and is summarised in Table 
5.2. The peak sound power level (with-
out emergency generators operating) is 
predicted to be 122 dB(A), and the level 
with all equipment running is predicted 
to be 123 dB(A). 

Applicable Criteria 
Noise criteria that apply to the nearest 
non-company residence have been set by 
the SPCC (see Appendix 8) and are 
shown in Table 5.3. 

Continuous Noise Impact 
During normal operations, the total noise 
emission for an operating mine and proc-
essing plant at The Peak is expected to 
be 122 dB(A). The topography between 
the mine and the nearest non-company 
residence (5 km away) is relatively flat 
and offers no significant screening. Us- 

Table 5.1 Inventory of dust emissions 	 I 
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Table 52 Total noise emission (sound power levels) for proposed 
equipment at The Peak 

Sound Power 
I 	 dB(A) re 

Quantity 	 Equipment 	 10-12  Watts 
4 Air compressors (50 kW) rating and attenuated 108 
1 Primary cone crusher 120 
1 Secondary crusher or SAG mill 115 
2 Generators (only used in emergency) 116 
2 Conveyer drives 104 
1 Concentrator 104 
2 Conveyers 98 
2 Front-end loaders 112 
1 Winder house (peak) 98 
1 Hoisting frame and skip loadout 95 
1 Flotation plant 102 
I Cyanidation feed thickener 92 
1 Damp hopper and feeder (peak) 96 

Peak Sound Power Level (without emergency generators) 122 
Peak Sound Power Level (with all equipment working) 123 

5. Environmental Impacts and Safeguards 

ing appropriate attenuation criteria, the 
peak noise level (LA  ) at the nearest non-
company residences (5 km away) is pre-
dicted to be less than 31 dB(A). The 
noise level to be exceeded for 10% of the 
time (L10  level) is predicted to be less 
than 25 dB(A). Temperature inversions 
or favourable winds in the range of 2 to 8 
rn/s could cause the latter level to rise to 
30 dB(A). Neither the peak noise nor the 
level to be exceeded for 10% of the time 
are predicted to exceed the SPCC crite-
ria. Therefore, continuous noise from 
The Peak project area is not expected to 
cause nuisance at the nearest non-com-
pany residences. 

Table 5.3 SPCC criteria for continuous 
noise 

Time 	Level (dB(A)) 
0700-1900 	 45 
1900-2200 	 40 
2200-0700 	 35 

Noise Impact from Road Traffic 
The volume of road traffic associated 
with the mine has been conservatively 
estimated in Table 5.4. The assumptions 
on which the estimates are based are 
listed in Appendix 11. Road traffic is 
divided into three types: commuting 
workforce cars, buses and trucks (con-
centrate, reagents and equipment). 

Approximately 90 vehicles per day pres-
ently use the Hillston Road. The Peak 
project is expected to increase the num-
ber of vehicle passes along the Hilston 
Road from 90 to 324 per day. Although 
the project will generate a significant 
increase in traffic, and hence traffic 
noise to the few residents along the Hill-
ston Road, most of the increment will be 
attributable to passenger car movements 
at shift changeover, and only 18 daily 

truck movements are expected, all of 
which will occur during the day. 

PGM proposes to transport concentrate 
from The Peak project area to the rail 
siding at the CSA mine by truck. The 
proposed truck route from The Peak is 
along the Hiiston Road, through Cobar 
and then along the Louth Road to the 
CSA mine turnoff (Figure 5.1). Concen-
trate transport will occur between 7.00 
a.m. and 4.30 p.m., and only 6 to 12 
loads are expected each day. Given the 
small number of trips per day and their 
restricted hours of operation, the noise 
from the trucking of concentrate through 
Cobar will not be a significant departure 
from existing traffic conditions in the 
town. Therefore, the concentrate trucks 
are not expected to cause significant nui-
sance to residents along the route. 

Blasting 

Blasting impact predictions at the near-
est non-company residence are given in 
Appendix 14. 

Applicable Criteria 
Blasting criteria that apply to the nearest 
non-company residence have been set by 
the SPCC (see Appendix 8) and are 
shown in Table 5.5. 

Air Blast Overpressure 
As all mining and blasting will take 
place underground, no audible or meas-
urable air blasts are expected at the near-
est non-company residence. 

Ground Vibration 
Assuming a maximum charge size of 
300 kg of explosive per delay, the peak 
particle velocity at the nearest non-com-
pany residence is unlikely to exceed a 
level of 0.4 mnils with a 95% confidence 
limit. This level is well below all SPCC 
criteria; therefore, ground vibration from 
blasting is not expected to cause nui-
sance to the nearest non-company resi-
dences. 

Table 5.5 SPCC criteria for blasting 

Ground 
Vibration 

Air Blast Peak 
Overpressure Particle 

Level Velocity 
Time (dB (En)) (mm/s) 

Monday to Saturday 
0600-0900 115 5 
0900-1500 105 2 
1500-2000 105 

Sunday and Public Holidays 
0600-2000 95 1 

Any Day 
2000-0600 95 1 

Table 5.4 Vehicle passes along the Hiliston Road 

Vehicle Type 
Shift Time Period Car Bus 	Truck Total 

- NightIday changeover 0700-0900 81 2 0 83 
During the day 0700-.--1630 4 0 18 22 
Day/afternoon changeover 1500-0100 78 2 0 80 
AfternoonInight changeover 2300-0100 47 2 0 49 
Total 210 6 18 234 
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Surface Water 

All streams in the Cobar region are 
ephemeral and flow infrequently. Fig-
ure 4.2 shows that The Peak is located 
within the catchment of Crowl or Sandy 
Creek, which flows only once in every 5 
to 7 years (see Surface Water in Sec-
tion4), 

Clean runoff water will be diverted 
around project components and allowed 
to discharge to the natural drainage. 

All runoff from the mine, ore and waste 
rock stockpiles, ore processing plant and 
ancillary facilities will be directed to the 
contaminated water pondage, where it 
will either evaporate or be pumped to the 
plant for reuse as process water. 

5. Environmental Impacts and Safeguards 

All water pumped from the mine will be 
classified as contaminated and will ei-
ther be reused underground (to prepare 
sandfill for stope backfiuing) or pumped 
to the tailing dam. 

As POM will operate the water manage-
ment scheme as a closed system, no wa-
ter will be discharged from either the 
tailing dam or the contaminated water 
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Figure 5.1 Town plan showing proposed concentrate trucking route and existing and proposed residential developments 

The Peak Project Environ,ne,ual Impact Statement 37 



5. Environmental Impacts and Safeguards 

pondage, The only conceivable cir-
cumstance under which discharge could 
occur is if rainfall were to exceed the 1. 
in-100-year, 72-hour-duration design 
storm. This would cause water to flow 
over the emergency spillway. However, 
even if this were to occur sometime dur-
ing the 8.5-year life of the mine, which is 
most unlikely, then at least 165.6 mm of 
rainfall would have fallen in the area. 
Such an event would cause massive 
flooding in the region, and any contami-
nants in the spillway discharge would be 
rapidly diluted to insignificant levels 
within a very short distance downstream. 

Safeguards 
The buffer storage in the tailing dam 
and contaminated water pondage 
will ensure the safe containment of 
contaminated water on site even un-
der extreme rainfall conditions. 

An emergency spillway will be con-
structed for both the tailing dam and 
the contaminated water pondage. 
This will ensure the integrity of both 
structures in the unlikely event of the 
buffer storage being exceeded. 

Groundwater 

The effects of mine dewatering and the 
potential contamination of groundwater 
by seepage from the tailing dam are de-
scribed in Appendix 12. 

Dewatering 
The estimated groundwater inflow into 
the underground workings (at the 700-rn 
level with stoping to 270 m beneath the 
surface) is 4.8 Us. Given continual de-
watering, the inflow is expected to 
decrease with time to 3.5 L's. The inflow 
estimates assume that no major shear 
zone will be intersected with depth. If 
two unlined ventilation shafts are also 
constructed, the groundwater inflow 
may increase by a further 4 to 6 Us. 

The estimated zone of influence (draw-
down) due to dewatering the shaft ex-
tends in an ellipsoidal shape for at least 
1500 rn to the north and south (along the 
preferred orientation of major geological 
structures) and 1000 m to the east and 
west. As no water supply bores occur 
within at least 10 000 m of The Peak 
project area, dewatering of the mine will 
have no effect on current groundwater 
uses. Given the depth of the water table 

prior to shaft sinking (53 m below sur-
face), the drawdown is not expected to 
have any effect on vegetation. 

Seepage from the Tailing Dam 
Seepage from the tailing dam has been 
predicted on the basis of information 
from test pits dug into the embankment 
foundations and into the floor of the tail-
ing storage area. The rock is slightly 
weathered and fractured siltstone, and its 
permeability is estimated to be 10 to 
10 cmls, The existence of such low per-
meability rocks beneath the tailing dam 
and storage area will tend to minimise 
the magnitude of any seepage. Should 
significant seepage occur, which is not 
expected, it would percolate downward 
and eventually reach the water table and 
form a plume of contaminated water. 

The main embankment of the tailing 
dam is located some 2000 m southwest 
of the exploration shaft. The closest part 
of the tailing storage is 1000 m west of 
the shaft; that is, at the maximum extent 
of the estimated zone of influence from 
dewatering of the underground work-
ings. Therefore, any seepage plume that 
may form below the tailing dam is un-
likely to be captured by the mine dewa-
tering zone of influence but should move 
away from the tailing dam in a south-
westerly direction (in conformance with 
the surface topography). 

Safeguards 
To safeguard the quality of the already 
saline groundwater in the area for pos-
sible future stock watering of sheep and 
cattle (Appendix 6), the following safe-
guards are proposed (see Tailing Dis-
posal in Section 4): 

The tailing dam embankments will 
be engineered structures specifically 
designed to minimise seepage. 

Early deposition of tailing will be by 
spigotting down the upstream side of 
the embankments to help seal the em-
bankments, 

A leachate control dam will be con-
structed downstream of the main em-
bankment and equipped with a pump 
and return pipeline to the tailing dam. 

Regular inspections will be made 
around the foot of the other embank-
ments. If problematic seepage is de- 

tected then mitigation measures will 
be implemented. 

Groundwater observation bores will 
be constructed down gradient from 
the tailing dam and monitored to de-
tect the presence of any seepage 
plume or groundwater contamina-
tion. Bore locations and monitoring 
details will be determined following 
consultation with the Department of 
Water Resources. 

Aboriginal Archaeology 

As discussed in Aboriginal Archaeology 
and Sites of Cultural Significance (Sec-
tion 4), the archaeological survey of the 
project area failed to reveal any aborigi-
nal sites of archaeological or contempo-
rary mythological significance in The 
Peak project area. The Cobar Local Abo-
riginal Land Council representatives 
were satisfied with the results of the sur-
vey and have no objection to the project 
proceeding (Appendix 1). 

Heritage Site 

A historic 10-head stamp battery, 
opened in 1896 and still in very good 
condition, is located to the east of the 
exploration shaft (Plate 5.3 and Fig-
tire 3.15). This has been recognised by 
the NSW Department of Planning as a 
site of historic significance. To protect 
the site, PGM has already erected a fence 
around it. However, PGM's intention is 
to make it accessible to the public, and 
visiting will be possible by contacting 
the mine's general manager. This will be 
publicised at the Cobar Museum. 

Social Impacts 

Demographic characteristics of the proj-
ect workforce and their corresponding 
demand for housing, community facili-
ties and urban infrastructure are given in 
Appendix 11. 

Construction Workforce 
Construction of surface facilities will 
occur over a 49-week period. The ex-
pected progressive buildup of the con-
struction workforce is shown in Fig-
ure 3.13. The number of workers will 
gradually increase to reach a maximum 
of 100 for a period of 14 weeks and then 
decrease. 
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Individual construction contractors will 
recruit their own workers. While some 
workers will be recruited from local 
people changing employment or pres-
ently unemployed and some local trades-
people may be subcontracted, most con-
struction workers are expected to be re-
cruited from outside the Cobar region. 

Most in-migrant workers are expected to 
be male and relatively young (almost all 
under 45 years), and a high proportion 
(approximately 65%) are expected to be 
unmarried. 

PGM will require its construction con-
tractors to provide accommodation for 
all of their workers who do not already 
reside in Cobar. Most in-migrant work-
ers are expected to be accommodated in 
the caravan park or in temporary single 
quarters established within Cobar. 

The construction workforce will be sig-
nificant in size compared to the perma-
nent population of Cobar. However, the 
impact of the construction workforce on 
community facilities will be temporary 
and generally much less than that of the 
operations workforce. PGM expects that 
integration of the construction work-
force will be encouraged by the gener-
ally positive attitude among local people 

towards development of a new mine and 
their previous experience with a similar 
transient population associated with con-
struction of the Elura mine. 

Operation Workforce 
An operation workforce of 154 for The 
Peak project is presently envisaged. Of 
these, 53 will be staff and 101 will be 
award workers. The type and number of 
jobs that will be created by The Peak 
project are shown in Table 5.6. The cur-
rent labour pool in Cobar available for 
recruitment will comprise those pres-
ently unemployed, people changing 
employment and people attracted to the 
town by the prospect of employment at 
The Peak. 

Based on a knowledge of Cobar's pres-
ent labour resources, PGM expects that 
approximately 38 staff (Out of 53) and 53 
award employees (out of 101) will be 
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recruited from outside Cobar. Informa-
tion from the two established mines in 
the region (Elura and CSA) suggests that 
20% of the operation workforce will be 
single (Appendix 11). Applying this rate 
to the 91 personnel likely to be recruited 
from outside Cobar, then, say, 20 are 
likely to be single and the remaining 71 
are likely to be married, mostly with 
families. 

Supply of Housing 
At the present time, rental and residential 
accommodation in Cobar is in acute 
shortage. Also, very few serviced blocks 
of land are presently available for build-
ing residential units in Cobar. This is a 
result of rapid growth in the purchase of 
land and construction of houses over the 
past two years. 

However, a generally optimistic outlook 
on town development has resulted in a 

Table 5.6 Operation workforce job types and numbers 

Staff Award 
Professional 21 Underground-Miners 23 
Administrative 12 Underground-Other 31 
Supervisory is Tradespeople 26 
Technical 5 Surface-Experienced 4 

Surface-Other 17 
Total 53 Total ioi 
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Plate 5.3 historic stamo bauerv adjacent to The Peak exploration shaft 
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number of proposed residential land de-
velopments (Figure 5.1). The total pool 
of proposed residential developments 
will make in excess of 370 serviced 
blocks available in Cobar. Tulloh's Pad-
dock involves the development of 110 
normal-sized residential blocks and four 
'rural' two-acre blocks. Belagoy Street 
South is a 42-block subdivision being 
undertaken by the Cobar Shire. The Co-
bar Shire is also proposing two residen-
tial subdivisions called the Killen devel-
opment and the Elizabeth Crescent sub-
division, which will make available 54 
and 163 blocks respectively. In addition, 
the Housing Commission is selling some 
blocks in the Wattle Drive subdivision. 

Normal town growth is expected to con-
sume approximately 75 of the available 
pool of proposed residential blocks, 
leaving almost 300 blocks available for 
the project and other demand. 

The in-migrant workforce for The Peak 
project is expected to comprise 20 single 
and 71 married persons. PGM antici-
pates that it will meet the need for addi-
tional accommodation by constructing 
new housing units. Therefore, the exist-
ing supply of proposed residential blocks 
is well in excess the needs of the project. 

Impact on Population Size 
In late 1988, the town's population was 
estimated to be 5300. Assuming a 
growth rate of 2.5%/a without the The 
Peak project, then Cobar's population is 
expected to rise to 5850 by late 1992. 
During the operating phase (scheduled to 
commence in late 1992), the project is 
expected to contribute approximately 20 
single and 71 married people to the town 
of Cobar. The families that will accom-
pany the married in-migrants are ex-
pected to number 128 persons. There-
fore, as a result of the project, the town's 
population is expected to rise by 219 to 
6069 in late 1992, an increase of 3.7%. 

Impact on Community Facilities and 
Services 
Educaiwn 
A maximum of 114 children is expected 
to be introduced into the education sys-
tem in Cobar as a result of The Peak 
project. Presently, the pre-school, state 
and convent primary schools, and the 
high school have the combined infra-
structure to increase overall enrolments 

by over 450 children between pre-school 
and Year 12. Therefore, adequate capac-
ity exists in the town to accommodate 
the education needs of families em-
ployed by The Peak project. 

HealIh 
The 31-bed acute care hospital is pres-
ently underutilised with an adjusted dai-
ly average rate of occupancy of 19.1%. 
The increase in the population due to the 
project should provide a small increase 
in demand for beds in this hospital. 

The demand for general medical practi-
tioners and community and baby health 
services is presently saturated. The ex-
pected increase in Cobar's population 
between late 1988 and late 1992 is 769 
(28% attributable to The Peak). This rise 
is likely to generate a strong demand for 
additional medical practitioner services 
and nursing staff for community and 
baby health services. The town's solitary 
dental practice, while relatively busy at 
present, is expected to be able to absorb 
the expected increased demand. 

Lthure 
Overall, sporting and recreational facili-
ties in Cobar are underutilised. An in-
flux of relatively young people associ-
ated with The Peak project will tend to 
broaden the range of sporting clubs, in-
crease the depth of competition and en-
courage better use of recreational facili-
ties. 

Shopping 
An increase in population due to The 
Peak project is not expected to lead to an 
expansion of the shopping facilities but 
should help to strengthen the commer-
cial viability of the existing shops and 
services. 

Impact on Urban 
Infrastructure 

Electricity 
The Cobar town electricity supply is 
close to its practical and economic lim-
its. Despite this, Macquarie Electricity 
expects that The Peak project will have 
only minimal impact on load require-
ments in the town of Cobar. However, if 
the present high rate of load growth con-
tinues within the town, substantial aug-
mentation will be necessary in the future 
to maintain a reliable electhcity supply 
to the town. 

Water 
PGM proposes to use some of the sur-
plus raw water entitlement of the CSA 
mine (see Shared Allocation with the 
CSA Mine in Section 4). Therefore, op-
eration of The Peak project will have no 
effect on the town's or any other user's 
water supply. 

Cobar has used only 60% of the town's 
raw water allocation during each of the 
last three years. The expected project-
related increase (3.7%) in the town's 
population by late 1992 will have mini-
mal impact on the town's water supply. 

Sewerage 
Cobar's sewerage system was upgraded 
in 1982-3 to cater for a town population 
of 8000. The expected population of 
Cobar (6069) at the startup of The Peak 
project will still allow the sewerage sys-
tem to continue to operate well within its 
design capacity. 

Telecom 
The Cobar telephone exchange has ap-
proximately 1500 operating lines and 
100 unallocated lines. The existing ex-
change could accommodate 3000 lines 
before building extensions would be re-
quired. Approximately 90 additional 
lines are expected to be required by the 
The Peak project and its workforce, and 
these can be provided by expanding the 
existing exchange. 

Roads 
All proposed residential developments 
in Cobar are adjacent to established 
roads that will not need upgrading. 

Traffic to and from The Peak project 
area will travel along the Hillston Road, 
which is already a high-standard road 
and does not need upgrading. PGM will 
construct a new access road from the 
Hillston Road to the project and relocate 
the intersection with the Hillston Road to 
a safe location 350 in north of the exist-
ing intersection (Figure 3.15). Vehicles 
turning from the mine into the Hillston 
Road will then have a viewing distance 
of at least 350 in in either direction. The 
new access road will include three cul-
vert crossings and will be sealed. Details 
of the proposed new intersection are 
shown in Figure 3.16. 

The volume of road traffic associated 
with the mine has been conservatively 
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estimated in Table 5.4. Approximately 
90 vehicles per day presently use the 
Hillston Road. The Peak project is ex-
pected to increase the number of vehicle 
passes along the Hillston Road from 90 
to 324 per day. This will cause greater 
wear and tear on the Hillston Road be-
tween Cobar and the access road inter-
section. 

Visual Aspects 

All components of the project will be 
shielded from travellers on the Hillston 
Road by The Peak itself and a small hill 
immediately to the south. All compo-
nents are expected to be clearly visible 
from the communications tower on The 
Peak. However, a locked gate on the 
access road prevents public access to this 
vantage point. Therefore, no specific 
landscape screening measures are pro-
posed. 

Fire Protection 

Construction of the mine, ore processing 
plant and ancillary facilities will include 
adequate fire breaks around the site. 

PGM will observe local fire resthctions 
when burning off stockpiled, cleared 
vegetation or when carrying out any 
controlled buming. Wherever possible, 
PGM will cooperate with the local fire 
brigade during any bushfire emergency. 
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6. Environmental Management and Monitoring 
Environmental management and moni-
toring involve the following two spheres 
of activity: 

Detailed planning and implementa-
tion of the management measures 
proposed by this report. 

Monitoring to ensure the success of 
those measures. 

Environmental Management 

As soon as EIS procedures are con-
cluded and the mining leases are granted, 
PGM proposes to prepare a detailed en-
vironmental management and rehabilita-
tion plan to implement the principles put 
forward by the EIS and to facilitate com-
pliance with the conditions of the Devel-
opment Consent and the mining leases. 

PGM envisages the plan will include the 
following: 

The objectives of general land man-
agement in The Peak project area. 

The objectives of the rehabilitation 
program. 

A statement of intent by PGM. 

A list of conditions of the mining 
lease and Development Consent and 
applicable standards. 

Details of proposed measures to con-
trol erosion, weeds, fires, stock and 
the movement of people and ve-
hicles. 

Details of how the planned and pro-
gressive rehabilitation measures will 
be scheduled, implemented and 
monitored. 

Details of proposed liaison with rele-
vant government departments, in-
cluding reporting. 

Monitoring 

A monitoring program is required to 
confirm that the management measures 
proposed by this EIS are effective and 
that the levels of residual environmental 
impact are generally as predicted. 

PGM envisages the following monitor-
ing program but proposes to regularly 

review the extent and frequency of 
monitoring, with a view to establishing a 
long-term, low-intensity program fo-
cused on key variables only. 

Noise 
PGM proposes to work out the details of 
the required noise monitoring (Appendix 
9) with SPCC. 

Groundwater 
PGM will regularly inspect the toe of all 
tailing dam embankments. If problem-
atic seepage is detected, then PGM will 
implement mitigation measures. 

PGM will construct groundwater obser-
vation bores down gradient from the tail-
ing dam and monitor them to detect the 
presence of any seepage plume or 
groundwater contamination. 

Waste Rock 
PGM will sample and analyse waste 
rock brought to the surface to confirm 
that both waste rock types (clean and 
low-sulfur) are being correctly segre-
gated. 
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7. Conclusions 
The Peak project will involve the con-
struction of an underground mine and 
ore processing plant to recover gold and 
silver bullion and copper, lead and zinc 
concentrates. Tailing will be disposed of 
in a nearby tailing dam. Another dam to 
collect runoff from the mine and plant 
will be operated in conjunction with the 
tailing dam water as a closed circuit. 
Recycling of water will reduce the need 
for raw water from the Cobar Water 
Board. 

The expected mine life is 8.5 years; 
however, an active exploration program 
is continuing, and this may result in the 
discovery of additional reserves that 
could extend the life of the project. The 
site of the tailing dam has been selected 
so as to accommodate a significant ex-
pansion should this be required. 

The project offers a significant increase 
in job opportunities in the Cobar region 
and is likely to result in an influx of over 
200 people into the town of Cobar. 

The project-related demand on local ur-
ban infrastructure will be modest. How-
ever, some community facilities and 
services, notably medical practitioners 
and community and baby health serv-
ices, are already at or close to their exist-
ing capacity and the increased demand 
due to The Peak project is expected to 
require expansion in these services. 

Because the project will involve an un-
derground mine, disturbance to the land 
surface will be small and restricted to 
approximately the same area as has al- 

ready been disturbed by the exploration 
shaft. 

Processing of ore at The Peak will in-
volve the construction of a processing 
plant and tailing dam. However, much 
of the tailing will be returned under-
ground for use in backfilling mined-out 
stopes. The project has been designed to 
maximise the reuse of water. 

In general, the environmental effects of 
the project are small, and all but one can 
be confined by management and control 
measures to the immediate vicinity of 
the mine. The exception is the trucking 
of concentrate through the town to the 
rail siding at the CSA mine. Given the 
small number of trips per day (6 to 12) 
and the restricted hours of operation (7 
a.ni. to 4.30 p.m.), the noise from the 
trucking of concentrate through Cobar 
will not be a significant departure from 
existing traffic conditions in the town. 
Therefore, the concentrate trucks are not 
expected to cause significant nuisance to 
residents along the route. 

Justification for Project 
Development 

Development of The Peak project will 
provide a major economic boost to the 
Cobar region. It represents an invest-
ment of state and national importance 
and offers significant economic benefits 
in terms of private and public revenues 
and balance of trade. 

Although the process of mining con- 

sumes a non-replenishable resource, the 
economic activity and the taxes, royal-
ties and profits generated by mining con-
thbute to the wealth of the region and of 
the nation. Furthermore, the properly 
conserved capital wealth generated by a 
mine is a durable economic asset to fu-
ture generations, even after the original 
mineral source has been exhausted. 

Considering the low value of competing 
land uses, the already degraded nature of 
vegetation and fauna habitats found in 
the project area, the small area of land 
required and the ability to contain poten-
tial sources of pollution on the site sug-
gest that the benefits of this project can 
be obtained at a small environmental 
cost. 

Consequences of Not 
Proceeding with the Project 

The consequences of not proceeding 
with the project can be summarised as 
follows: 

One of the more attractive gold dis-
coveries in Australia would not be 
developed. 

The estimated total value of produc-
tion (A$570 million at 1988 metal 
prices) would not be realised. 

The economic and social benefits to 
the Cobar region, the State and the 
nation would not be realised. 

Some 154 jobs would not be created. 

POM would not benefit from a prof-
itable mining venture. 

The Peak Project Environmental Impact Statement 45 



7. Conclusions 

46 The Peak Project Environmental Impact Statement 



8. Abbreviations and Glossary 
Abbreviations 

%/a. percent per annum 

uS/cm. micro Seimen per centimetre 

jig/rn3. micro gram per cubic metre 

A$. Australian dollars 

ANFO. ammonium nitrate fuel oil ex-
plosive 

°C. degree Celsius 

cmls. centimetre per second 

dB(A). decibel, frequency weighting 
network A 

DME. Department of Minerals and 
Energy 

EIS. Environmental Impact Statement 

FSL. full supply level 

g/m2/month. gram per square metre per 
month 

g/t. gram per tonne 

H. height 

ha. hectare 

kg. kilogram 

kg/a. kilogram per annum 

kg/ha/h. kilogram per hectare per hour 

kg/t. kilogram per tonne 

kL. kilolitre 

km. kilometre 

km2. square kilometre 

kV. kilovolt 

litre 

L/s. litre per second 

metre 

m3. cubic metre 

m3/h. cubic metre per hour 

rng/L. milligram per litre 

ML. million litre 

MLJa. million litre per annum 

mm. millimetre 

mm/h. millimetre per hour 

mm/s. millimetre per second 

Mt. million tonne 

MVA. million volt ampere 

NPWS. National Parks and Wildlife 
Service 

oz. ounce (troy) 

PGM. Peak Gold Mines Pty. Limited 

RL. relative level 

SCS. Soil Conservation Service 

SPCC. State Pollution Control Com- 
mission 

t. tonne 

t/a. tonne per annum 

tim3  tonne per cubic metre 

Technical Terms (or Glossary) 

alteration. a change in the mineralogi-
cal composition of a rock, typically 
brought about by hydrothermal solu-
tions 

aquifer. zone of rock below the surface 
capable of producing water as from a 
well 

backfill, the material used to refill an 
excavation 

ball mill, revolving cylinder containing 
steel balls to grind ore 

base metal, a metal inferior in value to 
gold and silver 

breccia. fragmental rock with angular 
components 

buffer storage. the volume of liquid 
capable of being retained by a dam in 
excess of the volume expected to be 
required 

bullion, the valuable product of gold 
and subsidiary silver obtained by 
smelting 

contained gold. gold contained within 
the deposit 

cut-off trench, a method of preparing 
an embankment foundation by cut-
ting down to bedrock and filling the 
resulting trench with low permeabil-
ity material 

cyclone, a continuously operating de-
vice which utilises centrifugal forces 
to accelerate the settling rate of par-
ticles 

Designated Development, a develop-
ment defined by Schedule 3 of the 
Environmental Planning and Assess-
ment Regulation 1980, as amended 

deslimed mill tailing, the coarse frac-
Lion of the tailing produced by cy-
clone separation of the fine and 
coarse fractions 

Development Consent. consent granted 
for development from the determin-
ing authority (Cobar Shire Council) 

diamond drilling, drilling using dia-
mond drill bits 

downstream method (of raising em-
bankments). raising an embank-
ment by building the crest over the 
downstream toe of the embankment 

electrowinning. recovering pure metal 
from concentrates by electrolysis 
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emergency spillway. a passage through 
which surplus water escapes from a 
reservoir 

epigenetic. describing a geological 
process originating at or near the sur-
face of the earth 

Exploration Licence. licence granted 
by the Department of Minerals and 
Energy for exploration activities 

filter material, material through which 
water can percolate but which does 
not allow the transport of solids 

flotation, a method of mineral separa. 
don in which the desired minerals 
float on the surface as a froth 
whereas unwanted minerals sink 

geochemistry. the study of the relative 
abundance of elements in rocks 

geological resource. total amount of ore 
in the ground, based on geological 
interpretation (see also mining re 
serve) 

geophysics. the study of the physical 
structure, composition and develop. 
ment of the earth 

head. pressure of a fluid upon a unit area 
due to the height at which the surface 
of the fluid stands above the point 
where the pressure is determined 

hydraulic gradient. rate of change of 
pressure head per unit of distance at a 
given point and in a given direction 

hydrothermal. having to do with the 
action of hot water in dissolving or 
changing the distribution of minerals 

in rocks 

jigs, devices to separate relatively 
coarse heavy minerals from other 
materials using differences in density 
between the two 

lens. a body of ore or rock thick in the 
middle and thin at the edges 

longhole open stopes. open stoping can 
only be used in hard strong rocks and 
essentially requires no or very little 
ground support (see stope) 

mineralisation. a mineral-bearing zone 

Mining Lease, a lease granted by the 
Department of Minerals and Energy 
following a successful development 
application determination that allows 
mining within the defined area 

mining reserve, the amount of ore that 
can be mined 

muck (to). to mechanically dig and 
transport ore and waste rock from a 
stope 

mullock heap. a waste rock dump 

pass. a passage 

potable water. filtered water suitable 
for drinking 

process water, water used in ore proc-
essing 

raise. a mine shaft (usually for ventila-
tion) extending from underground 
workings to the surface 

raw water. unfiltered water used for 
processing 

revegetation. to replant with vegetation 

SAG mill. semi-autogenous grinding 
mill which uses a combination of the 
ore itself and steel balls as the grind-
ing technique 

spigotted. discharged via a series of 
small diameter pipes 

stope. an  excavation from which the ore 
is extracted 

strata, more than one sedimentary bed 
or layer 

strike length. the length of inclined 
strata along a horizontal plane 

structural feature, feature produced in 
the rock by movements after deposi-
tion, and commonly after consolida-
tion, of the rock 

structurally controlled, the apparent 
localisation of a mineral deposition 
by structural features 

tailing, tails, a waste slurry from the ore 
processing plant containing residual 
chemicals 

tailing slimes, the fine fraction of the 
tailing produced by cyclone separa-
don of the fine and coarse fractions 

waste rock. rock excavated from the 
mine that will not be processed 

lode, a deposit of valuable mineral be- 	slurry. a mixture of fine particles and 
tween definite boundaries 	 water 
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1.0 	INTRODUCTION 

1.1 	General 

I 	This report responds to a request from AM&S Mining Limited (AM&S) to prepare 
a review of environmental factors for the underground evaluation of The Peak gold 
and base metals prospect near Cobar, NSW. 

I The company has identified promising mineralisation at The Peak, 8.5 km SE of 
Cobar (see Figure 1) in an old mining area. Preliminary estimates indicate a 
geological resource of approximately 4-5 million tonnes of ore grading 7.4 g/t 

I 	gold, 22 g/t silver, 0.8% copper, 1.6% lead and 1.7% zinc. The deposit is located 
at depth and is accessible only by underground mining. 

Afurther exploration program is proposed to evaluate the deposit from 
underground. This will include the sinking of a shaft, some underground drive 
development and underground drilling. Shaft sinking is expected to commence by 
the end of November 1987 and will continue for about 18 months whilst, in total, 
the underground evaluation program may take around 2.5 to 3 years. 

This report provides a preliminary environmental assessment of the prospect and 
has been prepared prior to the commencement of shaft sinking and commitment of 
expenditure on other evaluation work. 

This Review of Environmental Factors (REF) report is intended to identify by 
analysis and subsequent discussion with government, any issues with the potential 
to delay or alter the cost structure of an otherwise feasible development. Work 
relating to issues in this category has been included in the present scope of work, 
while work required for mine planning and a future EIS (if one is required), but 
not relating to major issues, has been formulated and is outlined at the end of this 
report. 

1.2Goal and Objectives 

The overall goal of the REF is to avoid the possibility of unresolved environmental 
issues affecting the schedule or cost structure of what may prove to be a feasible 
Peak Project. 

Within this overall goal are a number of objectives, as follows: 

To resolve in principle major environmental issues. 

To provide environmental input to the planning and design of relevant 
project components. 

To make a substantive and constructive beginning to the process of 
negotiation with government over approvals and licences, so that 
outstanding matters to be resolved by a future EIS (if required) will 
become evident. 
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1.3 	Statutory Requirements 

The work contained in this report precedes the formal EIS process, but anticipates 
its statutory requirements. It corresponds to government recommendations for 
consultation early in the environmental investigation and approval process and the 
REF is intended to cover part of the scope of a future EIS (if required). 

A proposal to develop The Peak Prospect is a designated development within the 
meaning of Schedule 3 of the Environmental Planning and Assessment Regulation, 
1980, as amended, and development consent is required under the Environmental 
Planning and Assessment Act. However, the fact that an EIS was not formally 
required for the Elura Project and recent policy changes within the Department of 
Environment and Planning (DEP) mean that an EIS may not be required. If not, 
then the only environmental permitting requirements are licences under the Clean 
Air, Clean Water and Noise Control Acts. 

1.4 	Approach 

The technical and economic viability of The Peak Prospect is not proven and a 
considerable amount of work is required before ore reserves can be finalised and 
the feasibility of a mine demonstrated. Whilst drilling results to date are 
encouraging, there is no certainty that a mine will be developed in the future. 
Therefore, the scope of work in this report and the timing of future work is based 
on the general principle that prior to a decision to develop the project, the level of 
effort expended on environmental investigations will be the minimum required to 
satisfy planning and feasibility requirements without delay to the project schedule. 
This should ensure that: 

At any time, the level of expenditure on environmental investigations is 
commensurate with AM&S's confidence in the project. 

Commencement of different phases of environmental work are linked to 
the major decision points of the project. 

Only the minimum environmental work will be performed prior to a 
decision on whether an EIS will be required. 

The optimisation of environmental work is based on three phases, which can be 
linked to the major stages in project development. 

(i) 	Phase 1 - Review of Environmental Factors (this report) to be 
completed prior to the commencement of shaft sinking. 

Phase 2 - Input of environmental information into the mine planning 
process. This phase of work will be undertaken following Phase 1 
once a decision to undertake a feasibility study has been taken. 

Phase 3 - Statutory Requirements. This will proceed after a decision 
has been made on whether an EIS is required. State Pollution Control 
Commission licence applications are not required until development 
consent has been given. 

The scope of work for Phase 1 is addressed in this report together with one task 
from Phase 2 (Section 6.0). This latter item could have been deferred but has been 
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included so that the implications of waste rock stockpiling, disposal, and 
rehabilitation are known prior to formal liaison with the Council and State 
government agencies. 

A program of future work to be undertaken in Phases 2 and 3 is outlined in Section 
7.0. 

	

1.5 	StudyArea 

The study area is defined as the maximum likely area of land to be affected by the 
development of an underground mine, processing plant, tailing dam and ancillary 
facilities at The Peak. At this stage it is not known whether a processing plant and 
tailing dam will be located at The Peak (see Section 2.0). The study area is shown 
in Figure 2). 

The exploration shaft layout and proposed access road are shown in Figure 2. The 
study area is defined as the total area represented in Figure 3. 

	

1.6 	Study Team 

The work comprising this report was managed by Mr. S. Jones, director of 
Natural Systems Research Pty. Ltd. (NSR) with editorial assistance by Ms J. 
Mentha, associate, NSR. The vegetation survey was undertaken by Dr. M. Crisp, 
Research Botanist at the Australian National Botanic Gardens in Canberra. The 
fauna review was compiled by Ms J. Mentha, associate, NSR. The archaeological 
survey was undertaken by Ms S. Martin through ANU Archaeological 
Consultancies. Preliminary ore and waste characterisation was undertaken by 
Stuart Miller & Associates Pty. Ltd. Drafting (Ms A. Gralinski) and word 
processing (Ms C. Shearer) were undertaken by NSR. 
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2.0 	PRELIMINARY PROJECT OUTLINE 

The Peak has the status of an exploration prospect. A promising mineral resource 
has been identified on the basis of drilling from the surface. However, ore 
reserves are not confirmed and must await the completion of an underground 
drilling program to be undertaken once the exploration shaft is sunk. The proven 
ore reserves, if favourable, will be used as input to a study to establish the 
feasibility of developing a mine at The Peak. Details of mining, ore processing, 
waste disposal, and infrastructure and a general arrangement will be determined at 
that time. 

The objectives of this Review of Environmental Factors include the resolution, in 
principle, of the major environmental issues raised by the project. Therefore, it is 
necessary to have a preliminary conceptual outline of how a mine at The Peak 
could be developed and where the major project components may be located. 

This section describes the major project components and general arrangement It is 
stressed that the outline is preliminary and may change substantially in future. The 
preliminary general arrangement is shown in Figure 3. 

	

I
2.1 	Mining 

As the mineralisation is located at depth it would be mined by underground 
methods. The exploration shaft would be used for access to the ore body and for I 	the future haulage of ore to the surface if a mine were developed at the Peak. 

	

2.2 	Ore Processing 

Metallurgically, the ore is veiy similar to the existing ores at the CSA Mine (Figure 
1). Several mineral processing options are under consideration and these range 
between ore haulage to the CSA Mine for treatment, to construction of a mill on 
site. The final products will comprise gold bullion and a base metal flotation 
concentrate with gold and silver credits. 

The ore processing option represented in the preliminary general arrangement 
(Figure 3) is a concentrator located at The Peak. 

	

2.3 	Tailing Disposal 

Should the option to process the ore at the existing CSA Mine be adopted, then 
tailing from The Peak ore would be disposed in the CSA Mine tailing disposal 
scheme. If ore is processed at The Peak then the tailing would be impounded by a 
dam to the west of the concentrator. Two areas of tailing are shown are shown in 
Figure 3. The smaller area represents the most likely extent of tailing and the 
larger area represents the maximum likely extent of tailing if underground drilling 
discovered a large orebody. 



	

2.4 	Power 

Power would be provided from the State's electricity grid. A new transmission 
line from the Chesney Mine (4.5 km north of The Peak) would be required. 

	

2.5 	Water 

The water supply for the town of Cobar and the CSA Mine is supplied by pipeline 
from a pumping station on the Bogan River. The water allocation to the CSA Mine 
exceeds that operation's needs and the surplus should be able to accommodate a 
new mine and concentrator at The Peak. 

	

2.6 	Road Access 

The Peak is situated alongside the sealed Cobar-Hiliston Road. Therefore, only a 
short access road to the exploration shaft is required and this is shown in Figure 2. 

	

2.7 	Rail Access 

CSA concentrates are transported by rail from a siding at the mine. Should ore 
from The Peak be processed at the CSA Mine then no new rail facility would be 
required. If ore is processed at The Peak then either a new rail spurline to the mine 
would need to be constructed or the concentrate would need to be transported by 
truck to the CSA Mine siding. 

	

2.8 	Workforce Accommodation 

The workforce at The Peak would be housed at Cobar. At present about 5 families 
of CSA Mine employees are housed at the Old Occidental Mine (3.5 km north of 
The Peak) and some of these houses may be used by personnel from The Peak. 



3.0 	VEGETATION SURVEY 

3.1 	General 

The aims of the present study were: 

To classify, describe and map the vegetation of The Peak Prospect 

To interpret the vegetation in the light of the previous study at Elura by 
NSR (1978). 

To assess the regional significance and present status of the vegetation 
at The Peak, in view of historical influences. 

To relocate the Cobar Greenhood orchid on The Peak and determine the 
extent of its occurrence there. 

To search for the orchid on other rocky hills in the Cobar district in 
order to establish its regional significance. 

To assess the orchid's conservation status in the light of previous 
collections, the present field studies and its biology. 

To determine whether other rare or endangered plants occur in the study 
area. 

To assess the regional significance of the loss of vegetation from the 
study area as a result of mining development 

3.2 	Methods 

The vegetation on the Peak Prospect was studied and mapped by means of aerial 
photo-interpretation and ground survey. During and after the visit to the study 
area, both high level (1:14,000) and low level (1:5,000) colour aerial photographs 
were examined. The ground survey was made by vehicle and on foot in December 
1986. Time in the field was insufficient for a study as comprehensive as that made 
at Elura in 1978, so effort was concentrated on the locations of the proposed 
mining facilities and their immediate surrounds, and on the hill areas, which were 
considered likely to be environmentally sensitive. Mapping of the peripheral parts 
of the study area was based on photo-interpretation. 

The vegetation was interpreted against the background of the larger and more 
intensive study by NSR (1978) of the Elura Prospect, which lies about 50 kin NW 
of The Peak. Both localities lie within the "Bimble Box, Ironwood and Mulga 
Association" of Beadle (1948). During the Elura study, The Peak was briefly 
examined. 

I 	In order to compile a checklist of plants on The Peak and comparable localities, the 
names of taxa that were recognised were recorded in the field, while specimens of 
unknown taxa were pressed for later identification. A total of 82 species were 

I 	
recorded and 25 specimens were collected. The latter have been preserved in the 
Herbarium of the Australian National Botanic Gardens in Canberra. With the 1978 
study as a basis, most of the identifications could be carried out in the field. 

I 
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3.3 	Results 

3.3.1 	Classification of vegetation 

Like Elura, The Peak lies within the "Bimble Box, Ironwood and Mulga 
Association" (Beadle, 1948; NSR, 1978). Thus the vegetation of both areas is 
broadly comparable, and this report concentrates mainly on the differences. 
Vegetation at The Peak differs from that at Elura in two respects: the presence 
throughout The Peak area of Cypress Pine (Callirris glaucophylla), and the 
presence on the hills of an association not seen at Elura. These are discussed 
below, 

Topographically, The Peak study area divides into hills and a surrounding plain, 
each with a distinct vegetation association. The vegetation of the plain all falls 
within the "Bimble Box, Tronwood and Mulga Association" of Beadle (1948). 
Three vegetation types can be recognized within this type, based on variation in the 
structure (after Specht, 1970) and floristic dominance of the vegetation. The 
vegetation of the hills does not correspond exactly with any of Beadle's 
associations, probably because it represents a community that is too limited in 
extent to map at a broad scale. Essentially, it is a tall shrubland dominated by 
mallee eucalypts and acacias, and for the purpose of this study, it can be divided 
into two types differing in floristic composition. 

hills vegetation 

Green Mallee/ Currawang tall shrubland 

Mulga/ Lobed Hop-bushl Crimsom Turkey-bush tall shrubland 

Plain vegetation 

Bimble Box woodland 

Mulga/ Cypress Pine tall shrubland 

Red Box open woodland/ tall open-shrubland 

Plates 1 and 2 show views from the summit of The Peak. Plate 1 looks SSW 
towards the proposed exploration shaft and Plate 2 looks NNW towards the New 
Occidental Mine. 

3.3.2 	Vegetation of the hills 

The "hills" on The Peak Prospect are points along a north-south ridge that rises 
abruptly to a maximum height of approximately 60 m (The Peak itself) above the 
plain. One hill is lower than the rest (only about 8 in high) and detached from the 
main ridge, lying south of the main access road to the shaft. On these hills, 
outcropping rocks, skeletal soils and changing aspect combine to provide habitats 
that are much more varied and significantly different from those on the plain 
below. This is reflected in a markedly different vegetation association, which is 
dominated by mallee eucalypts and tall shrubby acacias. The metamorphic rocks 
of the hifi lie in strata that dip almost vertically, outcropping in parallel lines of 
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sharp-edged rocks forming crevices which accumulate litter and provide shelter for 
plants which might not otherwise endure the semi-arid climate. 

Green Mallee (Eucalyptus viridis) is perhaps the most characteristic plant of the hill 
vegetation. It covers much of the ridge-top and higher slopes, as well as forming a 
complete band around the footsiopes. Grey Mallee (Eucalyptus morrisii) occurs at 
the northern end of the ridge. This species is very common on other hills in the 
Cobar district. Other tall shrubs on the ridge include Acacia aneura, A. sp. aff. 
aneura (mostly in a single dense stand immediately east of the trig), A. 
doratoxylon, Callitris glaucophylla, Canthium oleifolium and Geijera parviflora. 
Plate 3 shows a stand of Acacia sp. aff. aneura. 

The medium shrub layer on the hills includes Cassia artemisioides, Cassinia laevis, 
Dodonaea lobulata, abundant Eremophila species (E. latrobei, E. serrulata and E. 
deserti), Olearia decurrens, 0. rainulosa, Prostanthera ringens and P. striatzflora. 

Subshrubs characteristic of the hills include Gonocarpus elatus, Helichrysuin 
ambiguum, Ptilotus obovatus, Sclerolaena convexula, Sida petrophila and S. 
fllformis. 

Small perennial tussock grasses are common all over the hills: Amphipogon 
caricinus, Arisrida caput-medusae, Danthonia eriantha, Monachatherparadoxa, 
Stipafalcata, S. setacea, Thyridolepis mitchelliana and T. xerophila. 

Characteristic herbs include Cheilanthes tenuifo ha, Daucus gb chidiatus, 
Hehipterum molle and H. apiculatum. The dried-up remains of many small annual 
plants were observed but were not in a condition to be readily identified. 

Aspect imposes a strong pattern on the ridge vegetation, especially on the main hill 
(The Peak), where the slopes are steeper, and two principal vegetation types can be 
recognized. These are Green Mallee/ Currawang tall shrubland and MulgaJ Lobed 
Hop-bushl Crimsom Turkey-bush tall shrubland. Table Al. 1,  in Appendix 1, lists 
the dominant species in these types and Figure 4 shows their distribution. 

Green Mallee! Currawang tall shrubland is the more widespread of the two types, 
occurring on all but the eastern slopes of the main hill. Its occurrence on the 
southern, detached hill is in a depauperate form. The transition from this type to 
MulgaJ Lobed Hop-bush! Crimsom Turkey-bush tall shrubland is moderately 
sharp, especially along the south-east spur of the main hill, where Eucalyptus 
viridis, Acacia doratoxylon, Cassinia laevis and Olearia decurrens give way 
abruptly to Acacia aneura, Dodonaea lobulata and Eremophila latrobei as one 
moves from the south to north across the spur. Plates 4 and 5 show examples of 
the different types of hill vegetation. 

3,3.3 	Vegetation of the plain 

On the Peak Prospect, the "plain" actually undulates and, as at Elura, ascends 
gently from shallow, ill-defined watercourses to low, broad rises. NSR (1978) 
found that the vegetation at Elura varied with the topography. In the watercourses, 
the vegetation was woodland dominated by Boxes, especially Bimble Box 
(Eucalyptus populnea). As the ground rose, the eucalypts gave way to tall shrubs, 
particularly Muiga (Acacia aneura). Independent of topography, there was a 
secondary pattern of variation in the relative dominance of Bimble Box versus Red 
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PLATE 3 

Stand of Acacia sp. aff. aneura. 
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Green Mallee/Currawang tall shrubland hills vegetation on the north ridge of 
The Peak showing examples of Eucalyptus virdis and Acacia doratoxylon. 
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PLATE 5 

Mulgal Lobed Hop-bush! Crimsom Turkey-bush tall shrubland hills vegetation 
on the east slope of The Peak, showing examples of Eremophila latrobei 

and Dodonea lobulaz'a. 
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1 
Box (E. intertexta), and of Mulga versus fronwood (A. excelsa). Six principal I 	vegetation classes were recognized at Elura, defmed primarily according to the 
relative dominance of these eucalypts and acacias, and their spacing. 

I 	On the plain at The Peak, the dominant species and the pattern in the vegetation are 
essentially similar to those seen at Elura. However, there is an abundance of 
Cypress Pine (Callitris glaucophylla) in this area, while Ironwood (Acacia excelsa) 

I 	is too rare there to be considered a dominant species. These differences appear to 
reflect the proximity of the study area to the boundary of the "Bimble Box and Pine 
Association" (Beadle, 1948), which is only about 5 km to the south. Such 
boundaries, although drawn sharply on the map, are in reality rather diffuse, and 

I relative dominance of species changes gradually across them. 

Taking these differences into account, three vegetation classes which are similar to, 
but not identical with some of those at Elura, have been recognized on the plain at 
The Peak: Bimble Box woodland, Mulga/ Cypress Pine tall shrubland, and Red 
Box open woodland/ tall open-shrubland. The principal species in these types are 
listed in Appendix 1, Table Al. 1,  and their distribution is shown in Figure 4. 

Red Box open woodland/ tall open-shrubland is the most widespread of these 
vegetation types in the study area. It occupies the intermediate and higher ground 
of the plain. Red Box (Eucalyptus interrexta) forms the tallest stratum; however, 
the trees are so widely scattered that in places, the vegetation appears more as a tall 
shrubland than an open woodland. Therefore, this type has been given a dual 
structural classification. Tall shrubs are varied in this type but the most 
consistently occurring species are Callitris glaucophylla and Geijera parflora. 

In higher rainfall areas to the east, the White Cypress Pine (Callitris glaucophylla) 
grows to tree-size. Within The Peak study area, which is right at the inland limit 
of Cypress Pine dominance in the vegetation of the plains, the plants are low in 
stature and best described as shrubs. However, these could be young plants 
re-establishing after a disturbance such as fire. 

Less common tall shrubs in the Red Box open woodland/ tall open-shrubland are 
Mulga (Acacia aneura), which occurs patchily, and mallee (Eucalyptus duinosa, E. 
socialis and E. viridis), which appears occasionally on the rises. Common 
medium-sized shrubs include Eremophila species (E. Ion gifolia, E. mirchellii and 
E. sturrii), Cassia eremophila, Dodonaea viscosa and Apophyllu,n anomaiwn. The 
lowest stratum of this vegetation type consists of patchily abundant grasses and 
forbs (large areas of ground are bare). Most of these plants were too withered to 
be easily identified in December 1986, but the species composition in the study 
area is probably very similar to that found at Elura (NSR, 1978) and the NSW Soil 
Conservation Service exclosure located only a few kilometres to the south 
(Cunningham and Milthorpe, 1981). Weeds are conspicuous in the ground 
stratum, especially Saffron Thistle (*Carthamus lanatus). 

On the plain immediately to the west and south of The Peak itself, the vegetation is 
extremely open, the soil is extensively eroded and weeds are particularly abundant 
(Figure 4). It appears that some major disturbance has taken place in the past - 
probably clearing in connection with mining and related activities. 

* 	Introduced species 
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East of the hills, the plains vegetation is very similar to the Red Box open 
woodlandl tall open-shrubland. However, the tall shrubs are denser and the Red 
Box trees are very scattered and therefore do not form a conspicuous component of 
the vegetation. Therefore, this type has been termed Mulgal White Cypress Pine 
tall shrubland ( Appendix 1, Table Al.land Figure 4). Apart from the differences 
just mentioned, MulgaJ White Cypress Pine tall shrubland is essentially the same 
as Red Box open woodlandl tall open-shrubland, and grades almost imperceptibly 
into it. 

As the plain falls toward the broad watercourses, the density of Red Box trees and 
tall and medium-sized shrubs increases. Bimble Box (Eucalyptus populnea) 
becomes a co-dominant tree. The vegetation of these low-lying areas has been 
termed Bimble Box woodland (Appendix l,Table Al.1 and Figure 4). This 
community has essentially the same composition as the Red Box open woodlandl 
tall open-shrubland, except that it is more dense and mallee is absent. Medium 
shrubs (Eremophila sp. and Dodonaea viscosa are particularly abundant in places. 

3.3.4 	Floristic checklist 

The checklist of plants is presented in Appendix 1, Table A1.2. Nomenclature 
follows Cunningham et al. (1981), except where there have been more recent 
revisions. At the time of the present field survey, seasonal conditions were not 
optimal for discovering and identifying the greatest number of plants in the study 
area (S eptember- October would have been ideal). Thus the checklist can be 
expected to be deficient in small herbaceous species, many of which would have 
matured and died by December. 

3.4 	Vegetation of the Surrounding District 

Figure 5 shows the distribution of Beadle's (1948) vegetation associations in the 
Cobar district, These are described in detail by Beadle (1948) and summarised by 
NSR (1978). 

3.4.1 	Hills vegetation 

As has been stated above, the tall shrubland of the hills on the Peak represents a 
community that is too restricted in extent to have been formally described or 
mapped by Beadle (1948). NSR (1978) referred to it as "Eucalyptus viridis - 
Acacia doratoxylon shrubland" and observed that it appeared to be present on other 
hills in the Cobar district. During the present study, other hills in the district were 
examined in order to determine the regional significance of the shrubland occurring 
on The Peak. Locations of the hills visited are shown on Figure 5 and listed 
below. 

Site 1: 	4-5 km N of Mt Grenfeil and approximately 50 km WNW of Cobar, 
31018'S, 145019'E. 

Site 2: 	Barrier Hwy, 15 km W of Cobar P.O., 31°31'S, 145041'E. 
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Site 3: 	Hill immediately N of Bee Mine and about 17 km SE of Cobar, 
31037'S, 145058E. 

Site 4: 	Peak on ridge S of Mt Nurri and approximately 30 km SE of Cobar, 
31043'S, 146002'E. 

Site 1. Mt Grenfell 

This is the most distant hill from Cobar examined. It forms part of a low 
sandstone range and is more and than The Peak (average annual rainfall 
approximately 300 mm). The substrate varies from stony skeletal sand to crevices 
in massive outcrops. Relief is slightly greater than at The Peak, being about 
120 m. 

The vegetation on the ridges is a tall open-shrubland dominated by Mulga and 
Grey Mallee, with an understorey of sparse medium shrubs (eg. Dodonaea 
lobulata and Eriostemon linearis) and abundant tussock-grasses (Amphipogon 
caricinus, Monachather paradoxa, Stipa scabra and Thy ridolepis mitchelliana). 

Except the Eriostemon, all the above occur on The Peak, although not all with the 
same abundance. Eucalyptus rnorrisii in particular is veiy abundant at Mt Grenfell, 
whereas at The Peak, it is restricted in occurrence. Species found at Mt Grenfell 
that were not seen at The Peak include the rare Irongrass (Lomandra patens), 
Eriostemon linearis, Beyeria viscosa and Leptosper,nwn sp. On the lower slopes, 
additional taxa not seen at The Peak were found: Pandorea pandorana, Evolvulus 
alsinoides, Acacia ramulosa, Eucalyptus aff. dwyeri and Atalaya hemiglauca. 
However, these plants grow on deeper sand, a habitat not represented at The Peak. 

The Mt Grenfell site lacked many of the shrubs occurring at The Peak e.g. 
Eremophila spp. and Prostanthera ringens. Also, Callitris glaucophylla, 
Eucalyptus viridis and Acacia doratoxylon, although present at Mt. Grenfell, were 
much less abundant, especially the latter two species. 

The Mt Grenfell site is a known locality for the Cobar Greenhood, although it was 
not seen on this occasion. 

Site 2. Barrier Highway 

This site was visited only because it was a known locality for the rare Climbing 
Bindweed (Porana sericea). Although a sandstone ridge, it rises so slightly from 
the plain that there is little change in habitat, and it supports vegetation typical of 
the plains: tall shrubland dominated by Leopardwood and Mulga. 

Site 3. Bee Mine 

This is the closest and the most comparable hill to The Peak, being 10 km to the 
southeast. There is another hill nearby, closer to Cobar, but its summit has been 
completely levelled and mining installations built on it. The Bee Mine hill is the at 
northern end of a substantial range that runs south-east for about 13 km to the hill 
at Site 4. Relief is virtually the same as at The Peak. Like The Peak, it is 
composed of metamorphic rock, and the substrate is identical. Even the outcrops 
have the same near-vertical orientation. 
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The vegetation at Bee Mine is a tall shrubland dominated by Eucalyptus morrisii, I 	E. viridis, Acacia doratoxylon, A. aneura and Callitris glaucophylla. The species 
composition of all strata is very similar to that on The Peak. The principal 
differences observed are that Eucalyptus rnorrisii is much more abundant, while E. 
viridis is relatively less abundant. 

Site 4. Mt. Nurri area 

— 	 This is a high hill immediately south of Mt Nurri, which is the highest point on the 
range on which Site 3 is located. It is approximately 20 km to the south-east of 

I
The Peak. The relief is greater, the summit being about 90 in above the plain. The 
substrate is the same metamorphic rock as at The Peak and Bee Mine. Annual 
rainfall would be marginally higher, perhaps by 25 or 50 mm, than at The Peak. 

I The vegetation on this ridge is distinctly denser than on The Peak, but still a tall 
shrubland. Dominant species are Eucalyptus morrisii, Callitris glaucophylla and 

I 	
Acacia doratoxylon. Mulga is less common there, and Eucalyptus viridis was seen 
only on the footslopes. The medium shrub and tussock grass layers appeared 
much the same as at The Peak and Bee Mine. A good stand of Prosranthera 
ringens was observed, although severely damaged by goats. Plate 6 shows E. 

I
morrisii. in the Mt Nurri area. 

3.4.2 	Regional significance of the hills vegetation 

The region around Cobar is generally flat or undulating and hills are very restricted I 	in area and widely separated. They may be likened to islands providing limited 
habitats for specialised species, while the surrounding plain resembles a "sea" of 
unsuitable habitat acting as a barrier to interchange of genes between the "islands". 

I 	Thus, with certain limitations, the principles of island biogeography (Carlquist, 
1974) are applicable to these hills. 

I 	Some of the flora of the hills are generalists that have adapted to both hill and plain 
habitats, e.g. Mulga, Cypress Pine and Warrior Bush. On the other hand, there is 
a suite of specialised hill-dwelling species which, despite the fragmentation of their 
habitat, usually range over a number of hills, such as Green and Grey Mallees, 

I
many of the perennial grasses, Irongrass, Hill Everlasting and Cobar Greenhood. 

Within a given species of the latter type, the population on each hill evolves largely 
in isolation, leading to genetic divergence from populations on other hills, so that 
each tends to show unique characteristics (Kirkpatrick, 1976, Hopper and 
Burgman, 1983). Moreover, the hills themselves vary a great deal in size, 
topography and type of substrate. Thus each provides different habitats, resulting 
in further pressures towards divergence of populations. For the same reason, each 
hill is likely to have a unique assemblage of plants and animals, making 
generalisations about hill vegetation difficult. 

Comparison of The Peak with other hills in the Cobar region has illustrated some 
of these points. While all have a basically similar tall shrubland vegetation, each 
hill has a unique composition and relative abundance of species. On The Peak, 
Eucalyptus viridis and Eremophila sp. were more abundant than at any other hill 
visited, even the nearby Bee Mine hill. Every other hill Site had much more 
abundant Grey Mallee (Eucalyptus morrisil) than at The Peak. 
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Eucalyptus ,norrisii in the Mt Nurri area. 
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While the study of genetic and morphological variation in populations between 
hills was far beyond the scope of the present survey, such variation undoubtedly 
occurs in the Cobar district. Conn (1984) demonstrated differences in leaf size and 
shape between isolated populations of Prostanthera ringens in this region. Every 
isolated population of every species is likely to be unique in some characteristic 
and therefore the flora of every hill is likely be unique. 

3.4.3 	Regional significance of the plains vegetation 

As at Elura, the vegetation on the plain at The Peak study area falls within the 
"Bimble Box, Ironwood and Mulga Association" of Beadle (1948). It is 
somewhat atypical in that Callitris glaucophylla is common, and in this respect, 
represents a transition towards Beadle's "Bimble Box and Pine Association". 
Both these Associations are widespread in western New South Wales (Figure 5). 
Only about 3 km south of The Peak, an area of 81 ha of virtually identical 
vegetation has been reserved for scientific study by the NSW Soil Conservation 
Service since 1963 (Cunningham and Milthorpe, 1981). 

3.5 	Historical Influences 

Since European settlement, most of the vegetation of the Cobar district has not 
been cleared but has been modified in various ways by the grazing industry. 
Factors altering the vegetation include fire, direct and indirect effects of grazing by 
sheep, goats and other domestic and feral herbivores, management practices 
designed to reduce the abundance of woody plants while increasing the growth of 
grasses, and limited clearing. NSR (1978) discussed in detail these effects of the 
grazing industry at Elura. All these factors are likely to have operated at The Peak 
too. It should be noted, however, that hills are a favoured habitat for feral goats. 
Several goats were observed on The Peak and many of the shrub species had been 
heavily browsed. 

An important historical influence at The Peak has been mining. The hill areas in 
particular are dotted with shafts, exploratory trenches and heaps of overburden, 
most of which date from the late 19th century. Apart from direct destruction of the 
vegetation at and immediately around the old shafts, additional vegetation would 
have been cleared to make way for machinery and facilities, including buildings, 
virtually all of which have now disappeared. Trees would have been felled for 
building timber, shoring of underground workings and firewood. Most of these 
activities are likely to have been concentrated in the now very open and disturbed 
plain immediately to the west and south of The Peak. 

Old tailing have spread south from the foot of The Peak towards the tank. The 
tailing has had an obvious impact on the vegetation, which now consists of a poor 
stand of regenerating Red Box with bare ground beneath. 

There is a trig point on top of The Peak, and a lack of tall shrubs on the summit 
may be the result of clearing to provide a clear view of it. 

A recent disturbance in study area has been the construction of two 
telecommunication towers on the summit of The Peak by the Cobar Shire in the 
early 1980's (K. Grant, Shire Engineer, pers. comm.). A significant area of the 
summit has been cleared and levelled for the construction not only of the towers 
but also of a car-park. This clearing, shown in Plate 7, may have destroyed a 
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Telecommunication towers and carp ark on the summit of The Peak. 

24 



I 	 25 

I 

population of the Cobar Greenhood. Construction of a graded road to the summit 

I
has caused additional clearing of vegetation. 

Disturbance by off-road vehicles is evident in trails that cross the ridge in two 

I 	places, and wind around the adjacent plain areas. Apparently, most of this 
disturbance dates from an event held during 1986 (K. Grant, pers. comm.). 

3.6 	Present Status 

3.6.1 	The plain 

- 	 As at Elura (NSR, 1978), the condition of the plains is generally typical of the 
Cobar district. Cumulative degradation of the understorey vegetation by 

I 	overgrazing is evident everywhere. Weeds are abundant, whereas perennial 
grasses, chenopodiaceous shrubs and a soil lichen crust are virtually absent (these 
all indicate grazing pressures). Soil erosion, both sheet and gully, is extensive. 

I

Large areas of ground are completely bare. 

Degradation is greatest around the old mine shafts, where additional disturbance, 
including clearing, has taken place. This is the area where the proposed new shaft 
and mine facilities are to be located. 

3.6.2 	Thehills 

- 	 Despite the many influences which have disturbed the hills, the vegetation there is 
in much better condition than that of the plain. Activities by man, including mining 

I
have been localised in their effects. The most serious disturbance has been to the 
summit of The Peak when the towers, trig and car-park have been constructed, 
destroying much of the vegetation and habitat there. However, even this has been 

I 	a localised effect. The generally good condition of the hill vegetation is indicated 
by an abundance of native subshrubs and perennial grasses and forbs in the 
understorey. Probably the greatest continuing threat to the hill vegetation in the 

I 	
area is browsing by feral goats. These animals selectively eat certain shrub 
species, some of which are rare or restricted in distribution e.g. Prostanthera 
ringens and Acacia sp. aff. aneura. 

I 3.7 	Rare Species 

I
3.7.1 	Cobar Greenhood Orchid 

Background 

I During the 1978 survey of Elura, The Peak was briefly visited and an orchid 
discovered and collected on the summit (NSR, 1978). Subsequently it was 
identified by M.A. Clements as an undescribed species of the genus Pterostylis 

I 	(Greenhoods), with a close relationship to P. boormanii. In this report, the 
vernacular name "Cobar Greenhood" has been used for this plant. 

Mr. Clements is Research Biologist at the Australian National Botanic Gardens. 
As well as having specialist knowledge of the Greenhoods, Mr. Clements is a 
leading authority on the systematics of Australian orchids and a world authority on 
propagation and modes of growth in terrestrial orchids. 



26 

According to Mr. Clements (pers. comm.), the Cobar Greenhood is a rare plant, 
having a restricted distribution centred on Cobar. This raised a concern that the 
future development of a mine at The Peak might threaten an important population 
of this species, and so an investigation of the population was included in the 
present study. 

Description, habit and phenology 

The Cobar Greenhood is a small herb arising from an underground tuber. The 
above-ground parts consist of a rosette of leaves flush with the surface of the soil, 
and an erect stem 14-32 cm high bearing 2-4 (rarely as many as 8) flowers that are 
greenish with red-brown stripes and about 1.5 cm long. A photograph of a flower 
appears on p.  204 of Cunningham er al. (1981), albeit under the incorrect name of 
"Boorman's Greenhood". 

According to M. Clements (pers. comm.), seasonal growth commences in autumn 
(around April) when the tuber initiates a vertical shoot. Given adequate soil 
moisture, this shoot produces a rosette on the surface of the ground early in 
winter, and by spring, growth of a flowering stem has commenced. Flowering 
occurs from August to October, and sometimes even later. After flowering, the 
orchid fruits and the above-ground parts wither. Meanwhile, a new tuber has been 
produced beneath the surface. If the season is very dry, no growth appears above 
the ground. Instead, the initial vertical shoot produces a new tuber, to ensure the 
survival of the plant, and then growth ceases. 

Known distribution 

Records of specimens and living plants of the Cobar Greenhood held at the 
Australian National Botanic Gardens, Canberra and the Royal Botanic Gardens, 
Sydney were consulted in order to determine the known distribution of the species. 
Localities are listed in Appendix 1, Table A1.3 and plotted on Figure 6. 

Coincidentally, the original discovery of the species was at The Peak in 1910. 
Crisp's re-collection of it in 1978 confirmed its occurrence in that locality. Cobar 
is virtually at the geographic centre of the orchid's known distribution. Other 
localities form an ellipse with a north-south axis of aproximately 240 km and 
east-west axis of about 100 km (Figure 6). Sixteen locations are known but four 
(11-14 in Table A 1.3) are very close together, just north of Nymagee. Therefore, 
about 13 distinct localities are known. 

Most of the known localities were discovered by I.G. Matthias, who made an 
intensive survey of orchids in the region in 1983. This, combined with the fact 
that rocky hills are not particularly numerous in the region, means the number of 
undiscovered localities is probably low. 

Hat 

The Cobar Greenhood is consistently found on hills or ridges with outcropping 
rocks and skeletal soils. The parent material varies: sandstone, granite and 
metamorphic rocks have been reported. Plants are typically found in sheltered 
places between rocks where litter has accumulated. In such places, the rigours of 
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the semi-arid climate would be moderated. Soil moisture would be increased 
through reduced evaporation and perhaps run-off from adjacent rocks. The 
greenhoods usually gain additional protection by growing beneath trees or shrubs. 

Status 

Only 16 populations of the Cobar Greenhood are known at present. As indicated 
above, this number is unlikely to increase dramatically through future discoveries. 
Population size is variable, from a few individuals to perhaps 100 (M. Clements, 
pers. comm.). On The Peak in 1978, only 3 or 4 plants were seen in one rock 
crevice, but no exhaustive search was conducted at the time and there may have 
been others. 

The principal threat to the continued existence of the Cobar Greenhood appears to 
be grazing and trampling by goats. As previously mentioned, these animals 
concentrate their activities on hills, and are abundant in the Cobar district. 
Ecologists from the Royal Botanic Gardens, Sydney have observed that orchids 
are commonly grazed down by goats on hills in western New South Wales (M. 
Fox, pers. comm.). Moreover, goats cause considerable damage to the hill-top 
soils and ground flora by trampling the surface and dropping large quantities of 
dung (M. Fox, pers. comm. and observations during the present study). 

Taking into account the small size and number of known populations, the lack of 
any known occurrences in a flora reserve, and the threat from goats, the Cobar 
Greenhood is considered to be vulnerable, coded 3V, according to the criteria of 
Leigh et al. (1984). A vulnerable rating means that the species is considered 'not 
presently endangered but at risk over a longer period than 10 years through 
continued depletion..." (Leigh er al. 1984). 

Attempt to relocate the orchid in 1986 

An exhaustive search for the Cobar Greenhood was male along the entire length of 
the ridge at the Peak. No plant was found. No attempt was made to dig for tubers 
because this would have been likely to damage or destroy the plants. Besides, 
even if tubers were found, identification of them would have been veiy difficult. 

Three other hills likely to have populations of the orchid were searched. These 
were sites 1, 3 and 4 on Figure 5. Details of their location are given in the above 
section on "Vegetation of the surrounding district". Site 1 (4 km N of Mt Grenfell) 
was chosen because it was a known locality for the Cobar Greenhood (Appendix 
1, Table A1.3). Sites 3 and 4 were chosen because of their proximity to The Peak, 
and because their topography, substrate and vegetation were closely similar to 
those of The Peak, Nevertheless, not a single orchid was seen, even at the known 
locality. 

Several hypotheses may be advanced to explain the failure to find the Cobar 
Greenhood in 1986: 

December may have been too late in the season. This explanation is 
unlikely because plants, even if withered, would have been clearly 
visible. On return from the field record collections of post-fruiting 
plants were examined in the Herbarium of the Australian National 
Botanic Gardens. Although the above-ground growth was dead, both 
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I 

the rosette and stem were still conspicuous. In such a state, they would 

I
have been seen easily in the field. 

The populations may have died out or have been destroyed. This could 

I 

	

	have happened at The Peak, where telecommunication towers and a 
car-park were built in the early 19 80's right at the summit, the area in 
which the population was found in 1978. Large areas have been 
completely levelled there, and the population may well have been 
destroyed. 

At Mt Grenfell, this would have been most unlikely. The area has been 

I 

	

	disturbed very little compared to The Peak, and it appears that the 
population there was reasonably large in 1983. 

I . 	The season may have been too dry for the orchids to grow. To test this 
hypothesis, monthly rainfall figures for Cobar in 1986, as well as the 
corresponding averages, were obtained. These indicated the first half 

I 

	

	
of 1986 was extremely dry. From January until June inclusive, only 38 
mm of rain were recorded. This was only 20% of the long term 
average of 190 mm. Under such severe drought conditions, it is 
extremely unlikely that the Cobar Greenhood could have produced any 

I 	above-ground growth, given that April to June is a critical period for its 
establishment. Assuming that these severe conditions were general 
over the Cobar district, this would explain why no orchid was seen at 

I
any of the locations searched. 

During second half of 1986, Cobar received above-average rainfall, but 
the rains would have come too late for the orchids to grow. By July, 

I 

	

	new tubers would have been produced in lieu of leaves and flowers, 
and the plants would have become dormant again. 

Conclusions 

Attempts to relocate the Cobar Greenhood at The Peak, or at other known or likely 

I 

	

	localities, failed. At The Peak, it appeared that the population may have been 
destroyed by construction of telecommunication towers and a car-park. 
Nevertheless, a substantial area of suitable habitat still exists along the northern 

I 

	

	part of the ridge. The most likely explanation of why the orchid could not be 
found in December 1986 is that the early months of the year were too dry for it to 
establish. 

I 3.7.2 	Irongrass 

I
Lomandra patens, which occurs on rocky hills mainly in western New South 
Wales, is considered a rare plant. It is rated as rare (3RC) by Leigh eral. (1981). 
No plants were seen on The Peak, although it was collected in the Mt Grenfell 

I 

	

	area. Some butts that had been heavily browsed by goats were observed on the 
hill south of Mt Nurri. Although difficult to identify, they may have been 
Irongrass. 

I 
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3.7.3 	Climbing Bindweed 

Porana sericea is one of the rarest plants in western New South Wales. It also 
occurs in Western Australia. Leigh etal. (1981) rate it as "vulnerable" (3V). The 
distribution of the species and its status have been the subject of a recent study 
(Cooper, 1986). The habitat of the species includes rocky hills. All known 
locations in NSW are in the Cobar region. One of these (Site 2, 15 km W of 
Cobar: Figure 5) was visited. No plants were seen on The Peak. 

	

3.7.4 	Green-flowered Mint-bush 

Prostanthera ringens is a shrub restricted to rocky hills in western New South 
Wales and south Queensland. A small population occurs on The Peak. In a recent 
taxonomic revision, Conn (1984) considered that P. ringens should not be rated as 
rare or threatened. The species is not listed by Leigh et al. (1981). 

However, this species has come under threat by goats. Plants on The Peak were 
browsed so heavily that no plant was observed to be more than a few centimetres 
in height. A normal plant is 1-2 m high. On the hill south of Mt Nurri (Site 4, 
Figure 5), many plants had been broken down or completely uprooted. 

	

3.7.5 	Green Mulga 

On the upper eastern slopes of The Peak, just below the trig, there is a dense stand 
of Acacia sp. aff. aneura. These plants resemble ordinary Mulga (A. aneura) but 
differ in their growth habit, narrower phyllodes ("leaves") and in having green, 
rather than grey foliage. Typical Mulga grows on the same slope without any 
evidence of interbreeding with these plants. 

So far, Green Mulga has not been formally recognised and named by taxonomists. 
However, Dr. M.D. Tindale, Acacia specialist at the Royal Botanic Gardens, 
Sydney (pers. comm.), is aware of this variant of Mulga, and indicates that it may 
be formally named in the future. 

As Green Mulga has not been formally separated from ordinary Mulga, it is 
difficult to determine how widespread or common it is. In the present study, 
plants were not observed at any of the other hills visited, so it may be rare. 

	

3.7.6 	Thyridolepis xerophikz 

This relative of Mulga Grass (T. mitchelliana) was collected on The Peak and 
positively identified in NSR (1978). The specimen at the Australian National 
Botanic Gardens has subsequently been re-checked. However, the species is not 
recorded for western NSW by Cunningham et at. (1981). Whether this was an 
oversight, or whether the presence of the Thyridolepis on The Peak represents an 
isolated occurrence of a rare species, is at present unclear. As it appears to grow 
with Mulga Grass, it may have been confused with this abundant species and 
overlooked. 
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3.8 	Conclusions 

The vegetation on the hills of the region (including The Peak itself) 
represents a community that is restricted in distribution to relatively 
few, isolated hills in western New South Wales. Several of the plants 
occurring on The Peak are rare or restricted in distribution. The rarest 
plant recorded on The Peak is the Cobar Greenhood orchid. An attempt 
to relocate it in December 1986 failed; however, the orchid was not 
found at nearby known or likely habitats. In the first half of the year, 
there was a severe drought which probably prevented the orchid in the 
Cobar district from producing any above-ground growth. The 
population on The Peak may have been destroyed when the 
telecommunication towers and a car-park were constructed on the 
summit in the early 1980's. 

The vegetation on the "plain" at the Peak Prospect is a degraded 
example of Bimble Box, Ironwood and Mulga association which is 
widespread and abundant in western New South Wales. An 81 ha area 

I 	 of this association is reserved about 3 km to the south. 

Any future development of the Peak Prospect will be confined to the 

I 	 plains area and will not affect The Peak itself; therefore, there will be 
no regionally significant loss of vegetation from the study area. 
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4.0 	FAUNA REVIEW 

4.1 	General 

This section reviews the fauna study in the Elura Report (NSR, 1978) which was 
based on a site survey made during September 1978 and a review of the relevant 
literature. In addition, interviews with field naturalists in the Cobar area and 
information provided by the local National Parks and Wildlife Service (NFWS) 
were used to obtain fauna species lists, identify species of local or regional 
significance and determine the likelihood of the occurrence of rare or endangered 
fauna in The Peak study area. 

The aims of this study were: 

To use the results of the Elura study to determine the possible 
faunal composition of The Peak study area. 

To assess the regional significance of the loss of fauna from the 
area as a result of a possible future mining development. 

To determine the likelihood of rare or endangered species 
existing in areas that could be affected by such a development. 

4.2 	Elura Report Fauna Study 

Dr M. Crisp, who undertook the vegetation survey at Elura in 1978, visited The 
Peak area in December 1986. His findings are given in Section 3. Generally 
speaking, the vegetation at The Peak is common in the region and similar to that 
found at Elura. A review of the fauna survey in the Elura Report therefore gives a 
useful indication of the habitats and type of fauna likely to exist at The Peak. 

4.2.1 	Terrestrial fauna 

For the Elura Report, an intensive study was carried out over a period of five days 
using a variety of survey methods including direct observation, spotlighting, 
trapping and predator scat analysis. A review of the relevant literature was also 
undertaken. 

Species known to be present in the Elura study area are listed in Appendix 2, 
Table A2.1. 

The study found that, as far as mammals are concerned, the area's habitat 
characteristics had been drastically modified by the effects of European settlement 
Species depending on large trees (such as possums), and on fallen limbs and 
formerly grassy ground cover over soft soils (small marsupials and rodents) had 
been entirely eliminated - including the normally ubiquitous introduced house 
mouse Mus musculus. Larger trees had been felled and fire control had altered the 
vegetation of the area from open savannah woodland to a more wooded, shrub 
dominated landscape. Grazing animals had compacted the soil, making it difficult 
for burrowing animals. The introduction of foxes and cats had applied additional 
predatory pressure. The grossly depauperate remnants of the mammal fauna 
comprised three species of kangaroo, which have probably increased in numbers 
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as a result of permanent water storages, seven species of bats, and the 
insectivorous spiny anteater. 

The report also mentions capturing one Pied Wattle Bat (more commonly known 
as the Little Pied Bat), Chalinolobus picatus. This is a rare species, although 
viable colonies exist elsewhere in NSW. Its rarity, however, may only be due to a 
lack of systematic searching. It is a cave or mine-dwelling bat (Ryan, 1966), and 
colonies may occur near the study area in abandoned mines. No such home sites 
were found to occur on the Elura site. 

No other rare or endangered species were recorded although the report mentions 
sightings of small hopping animals by Mr L. Schmidt, a geologist with the 
Electrolytic Zinc Co., and Mr Day of Bundella station. These animals were 
possibly kultarrs, Antechinomys laniger. The Elura survey failed to shed any 
more light on this matter. Dames and Moore (1975) suggested a number of other 
small marsupials may be present. The Elura study and the observations of Day 
and Schmidt indicated that this was unlikely. 

The frog fauna will have increased in abundance and diversity as a result of the 
numerous farm dams in the area. Reptiles are probably of a similar diversity to 
pre-European times. 

	

4.2.2 	Avifauna 

The information on birds in the Elura study was derived from an extensive (ten 
year) study by Schmidt (1978) on the avifauna of the Cobar region. A bird species 
checklist in the Cobar region is given in Appendix 2, Table A2.2. Changes in 
species abundance due to the effects of European settlement in the Cobar region is 
detailed in Table A2.3. 

A number of factors have modified the composition of the bird fauna and 
abundance of individual species since European settlement. Species wholly or 
partly dependent on the saitbush areas of the Darling River floodplain, on the 
previously grassy Savannah woodland and on large individual trees, have 
declined. This has resulted from European agricultural development, tree felling 
and, in particular, reduction in fire frequency, which has brought about a change 
from more open to more wooded country with extensive belts of shrubland. Also, 
the mallee fowl, bustard and bush stone curlew have been under severe pressure 
from shooting and foxes, and are now locally extinct in areas around Cobar where 
they were formerly numerous. 

Other species have increased in abundance due to the changes, such as those 
favouring a shrubland habitat. Municipal storages and a large number of farm 
dams have provided a suitable habitat for some 45 water birds, none of which 
previously would have appeared as more than occasional visitors to an area 
generally devoid of permanent standing water. 

	

4.2.3 	Conclusions of the report 

The Elura Report stated that the effects of that proposed mining development 
would be extemely localised. The study area was typical of large tracts of similar 
land elsewhere in NSW and contained no endangered species. The report 
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I 
concluded that the limited and highly localised disturbance by mining operations 

I
would not be regionally significant in terms of fauna or habitat destruction. 

4.3 	The Peak Area Habitat Assessment 

The types of habitats existing in the study area are outlined in the vegetation survey 

I 	
(Section 3). No fauna survey was undertaken for the present study although Crisp 
did note, during his recent visit to the area, that feral goats were a problem in the 
region. He also observed that habitats in the study area were highly degraded by 
previous mining operations, over-grazing and erosion. Degradation was greatest 

I 	around the old mine shafts where the proposed exploration shaft and facilities will 
be located. 

I 	If mining proceeds and processing of the ore is undertaken on site, a tailings dam 
would be located in an area west to southwest of The Peak. The condition of the 
plains vegetation in this area is generally typical of the Cobar district and has been 
degraded by overgrazing and extensive soil erosion. The faunal composition in 

I
this area would be expected to be similar to that found at Elura. 

The main differences in habitat at The Peak site, as opposed to that found at the 

I 	Elura site, result from the presence of hills and the occurrence of Cypress Pine. 
The vegetation types existing on hills, such as The Peak, are restricted in 
distribution to relatively few isolated hills in western NSW and could provide 

I 	
additional habitats for faunal species not discussed in the Elura report. However, 
as future mining operations are not expected to extend to the hill itself, the future 
development of a mine will not directly affect the fauna existing in this particular 
area. 

I 
4.4 	Regional Significance 

I The study area is situated in a large belt of similar country stretching up into 
Queensland (Moore et al., 1975). Therefore, vast areas of land with similar habitat 
types occur throughout the region and would be expected to support fauna 

I essentially similar to that found in the study area. 

4.5 	Rare and Endangered Species 

Fauna of the western region of NSW categorised by NPWS as; (i) of special 

I 	
concern, (ii) vulnerable and rare, (iii) threatened, and (iv) in imminent danger of 
extinction, are shown in Appendix 2, Table A2.4. An additional list of endangered 
species of birds is outlined in Table A2.5. Mammals of NSW once found in the 
western region but now believed to be extinct are detailed in Table A2.6. 

I A report by J. Caughley submitted to the NPWS, indicated the possible existence 
of the brush-tailed phascogale (Phasco gale rapoatafa ), kultarr (Antechinoinys 

I 	laniger) and a species of rat kangaroo, in the Cobar area. The Caughley report 
was based on a visit to the Cobar area in 1979. The phascogale is classified by the 
NPWS as being of special concern. Although commonly found in limited areas of 

I 	
NSW (Strahan, 1984) it was not previously reported as occurring in the western 
region of NSW. The kultarr is classified as a threatened species by NPWS and is 
known to be rare (Strahan, 1984). Both of these species have been observed by 

I 
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locals in areas about 40 to 45 km north of Cobar. Caughley was able to confirm 
these sightings on his visit. 

Rat kangaroos have been observed by graziers in around the property of "Gonella' 
which is approximately 60km north of Cobar. Caughley thought the species was 
likely to be the brush-tailed bettong, Berregonia penicillara . This species is 
classified by NIPWS as fauna in imminent danger of extinction (Appendix 2, Table 
A2.4). One list provided by NPWS shows the species as one that was thought to 
be extinct in NSW (Table A2,6). This species is also designated by Strahan (1984) 
as extinct in NSW. Caughley did not sight any rat kangaroos personally but noted 
that the area in which they had been observed had suffered a considerable loss of 
ground cover since the last sighting. The general habitat is mostly scrub with 
dense, monospecific stands of wilga, mulga and whitewood in small contiguous 
patches. The shrub layer is predominately budda with some hopbush and punty 
bush. One goat trapper said he had seen rat kangaroos around the area of 
"Gonella", but said they were more common towards Bourke. Caughley noted 
there was an area of scrub similar to that found at 'Gonella" on the Bourke Road 
60 km north of Cobar which may have been the area referred to. 

None of the three species mentioned above have been recorded around The Peak. 
The generally degraded nature of the vegetation and habitats resulting from 
previous mining operations and over grazing suggest it would be most unlikely for 
any of the 3 species to inhabit the study area. 

There is a possibility that the little pied bat, Chalinolobus picarus, mentioned in the 
Elura report, may occur in The Peak area. This is classified by Strahan (1984) as 
uncommon in limited habitat. As the species is known to inhabit caves and mine 
shafts, it may exist in some of the abandoned mines in the study area. However, 
the company does not intend to use or disturb the abandoned shafts around The 
Peak, so the habitat of the little pied bat would not be directly affected. 

	

4.6 	Conclusions 

The vegetation associations found in the study area are common in the district and 
are similar to those found at Elura. As habitats are closely associated with 
vegetation communities, the type of fauna found in the Elura study (NSR, 1978) is 
likely to be generally representative of The Peak. Similar habitat types extend over 
vast areas of western NSW. Therefore, the loss of habitat caused by a future 
mining development at The Peak would not be regionally significant. 

The hill vegetation of The Peak itself may support specialised fauna species not 
mentioned in the Elura Report. As the proposed mining operations are not 
expected to disturb this area, any specialised fauna present would not be directly 
affected. 

No rare or endangered species are known in the plains vegetation of the study area 
and their presence is unlikely due to the degraded nature of the habitat types 
present. 
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5.0 	ARCHAEOLOGY SURVEY 

5.1 	General 

An archaeological survey was undertaken in December 1986 over the study area. 

The aim of the survey was to: 

Locate any archaeological sites likely to be impacted by the proposed 
mine. 

To assess the significance of any sites located. 

Identify any sites of traditional, historic or contemporary significance to 
the Aboriginal community. 

5.2 	Legislative framework 

The responsibility for protection of Aboriginal relics and Aboriginal places is 
vested in the NSW National Parks and Wildlife Service (NPWS). Under the 
National Parks and Wildlife Act, 1974, a relic is defined as any deposit, object or 
material evidence relating to indigenous habitation. This act also defines 
Aboriginal Places as areas having special significance to Aboriginal culture. 

In 1983, a series of regional and local Aboriginal land councils were constituted 
under the Aboriginal Land Rights Act, to deal with a range of political social, 
cultural, and economic issues relating to Aboriginies. 

Early consultation with the regional and local Aboriginal land councils is usually 
the most effective method of determining a given site's significance to Aboriginal 
culture. Not withstanding this, it is NPWS policy that both local and regional 
Aboriginal land councils be consulted before consent is granted to destroy any 
sites. 

5.3 	Environmental Setting 

5.3.1 	The Cobar Pediplain 

The survey area is located on the Cobar Pediplain, a low plateau of flat to 
undulating country with scattered hills. This semi-arid pediplain has little in the 
way of surface drainage features and permanent freshwater sources are rare. The 
creeks are very ephemeral with the exception of a few permanent rock-holes 
located where the creeks cut through sandstone bedrock. In the past Aboriginal 
people inhabiting the pediplain obtained water from wells dug in creek beds and 
other soaks, and from the roots of trees including Eucalyptus, Brachchiton and 
Hakea species. 

Vegetation of the Cobar area belongs to the Eucalyptus-acacia shrub woodland of 
Beadle (1948), with Eucalyptus populnea, Acacia aneura and Acacia excelsa being 
the dominant species. Soils consist of a red sandy loam with little structural 
development. 
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5.3.2 	The Peak survey area 

The survey area is adjacent to a small but prominent hill known as "The Peak", 
which rises some 60 m above the surrounding undulating plain (Figure 1.1). The 
dominant rock-type is shale with some sandstone. The shale forms the undulating 
plain with The Peak being formed from shale with interbedded sandstone. 
Rockshelters are rare in this area because of the dominance of soft shale (in 
contrast to other areas such as Mt Grenfell, which are predominantly sandstone 
and have numerous overhangs suitable for rock art). 

Soils of the survey area consist of red sandy loam on the flatter areas and rocky 
talus on the footsiopes of The Peak. Drainage consists of minor gullies that carry 
water away from the hill, and a depression (the site of the possible tailings dam) 
between two ridges that would occasionally carry runoff after heavy rain. 

Vegetation varies from woodland with shrub understorey on the undulating plain 
to shrubland on the footslopes. Dominant species include Eucalyptus populnea 
and Eucalyptus interrexta found on lower lying areas, Acacia aneura, Callitris pine, 
Capparis mitchelli, Geijera parvzj7ora, Bakea leucoprera, Apophylluin anomaiwn, 
Dodonea mitchelli/sturtij. 

5.4 	Previous Archaeological Work in the Area 

Very little systematic archaeological survey has been undertaken in the vicinity of 
Cobar. Research on the Cobar pediplain has tended to concentrate on the rock art 
sites which are located in sandstone country to the north, west and south of Cobar. 
These art sites are spectacular and have a distinctive style. The art consists 
generally of stencils including hand stencils, paintings of people, animals and 
weapons and utensils in several different ochre colours, and some rock engraving. 
Detailed descriptions are given in McCarthy (1976) and Gunn (1983). 

Archaeological surveys (Thompson, 1978; McBryde, 1981; and Happ, 1980) 
were carried out just to the north of Cobar for the Elura mine EIS. Archaeological 
sites located and recorded included surface sites, isolated finds, scarred trees and 
quarry workshop sites. The surface sites were mostly located near ephemeral 
water sources such as small claypans or "gilgais". The quarries were located on 
silcrete pavement outcrops. Scars thought to result from Aboriginal utilisation 
were noted on mature Eucalyptus populnea and Eucalyptus interrexta trees. 

In 1985 Cane undertook an archaeological survey of two proposed radio tower 
sitesin the general Cobar area including Mt Buckambool, 50 km south of the 
town. He predicted that the following site types are likely to occur on the Cobar 
pediplain: 

Open sites 
Rock art sites 
Scarred trees 
Burials 
Axe grinding grooves 
Stone arrangements 
Stone quarries. 

Only one possible scarred tree was located during the above archaeological survey. 
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One other type of archaeological site is known to occur in the Cobar area, An 
ochre site with mythological significance is known to have occurred somewhere in 
Cobar itself (Isaacs, 1980), possibly on the site of the old copper mine on the 
eastern side of the town. A soft pinkish-red shale suitable for use as ochre can still 
be seen outcropping on the sides of the open cut across from the RSL Club. As 
The Peak is on the same geological lineament as the old Cobar mine it was 
considered likely that the same ochre may outcrop in this area as well and thus the 
category of ochre quarry was added to the list of potential site types. 

	

5.5 	Aboriginal Consultation 

The Peak is located on land within the jurisdiction of the Western Region 
Aboriginal Land Council. The Secretary of this council, William Bates, was 
contacted prior to the survey. The nature of the proposed mine and the 
archaeological survey was explained to him and he suggested that the Sites Curator 
at Brewarrina be contacted before the survey was undertaken. Paul Gordon, the 
Sites Curator, was contacted and was happy for the survey to go ahead as long as 
he was contacted if any sites were found. He also gave directions on how to 
contact the Cobar Local Aboriginal Land Council, which is active but does not 
have an office at present. 

Charlie Edwards of the Cobar Local Aboriginal Land Council was contacted and 
he agreed to take part in the survey and organised to take some other interested 
people. The survey was carried out on Monday the 22nd December and Charlie 
Edwards, Neville Moore and Harry Ritchie represented the Cobar Local Aboriginal 
Land Council. In addition, Knocker Edworth, a very knowledgeable elder from 
the far north of New South Wales, was present. Badger Bates, the National Parks 
and Wildlife Service Western Regional Aboriginal Sites Officer also took part in 
the survey. 

	

5.6 	The Archaeological Survey 

The survey area consisted of 4 parts: 

The shaft site, 

The existing "tank" or dam that may be used to store water pumped 
from the mine shaft. 

An access road 

A tailings dam site. 

The shaft itself will only impact a very small area but allowing for 
offices, carparks, ore stockpile, concentrator etc., it was decided by the 
consultant and the CSA representative, Tony Scott, that an area 200 sq. 
m centred on the actual shaft would be more than sufficient. This area 
was subjected to a total survey on foot by the consultant, B. Bates and 
the four local Aboriginal Land Council representatives. It was 
immediately apparent that this area has been severely impacted by early 
mining activities. The south-eastern corner is covered with tailing 
waste which has washed down the slope from tailing emplacements 
near an old processing plant. Much of the rest of the area has been 
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I 
affected by activities related to mining, including vegetation clearance, 

I and the remains of several domestic buildings and their associated 
refuse dumps were located. Several old shafts and small open cuts are 
apparent, mostly on the eastern side of the survey area and on the lower 

I 

	

	slopes of The Peak. The survey area is sparsely vegetated compared to 
the adjacent areas and has been affected by sheet wash and is crossed 
by a network of vehicle tracks. 

1 	2. 	A stock watering dam or "tank" at present collects runoff from The 
Peak, via a minor gully, may be used to store water pumped from the 
shaft approximately 1 000 m to the north. Such tanks are often built on 

I 	the lowest lying areas such as claypans, small swamps etc., which were 
used by Aboriginal people for camp sites. The circumference of the 
tank and a 50 m strip around it were surveyed on foot by the six people 

I
present. 

	

3. 	The proposed access track is located closer to The Peak than the 
existing track and cuts across its lower footslopes. The pegged route 

I 	traversed shrubland covering the rocky and gullied footsiopes. The 
total route was walked and examined for archaeological sites by the 
consultant. 

1 	4. 	The possible tailings dam site is located in a channel between two 
ridges. The channel is vegetated by woodland with shrub and grass 

I 

	

	understorey and would only carry water very occasionally - there is no 
creek bed or features capable of holding water even for a few days. 
This area is less disturbed than the other three, being impacted only by 
the grazing of sheep, some timber cutting and several dirt tracks 

I 

	

	including motor-bike trails. The CSA representative, Tony Scott, said 
there was only a very small likelihood of the tailings dam being installed 
as the ore would probably be taken to the main CSA mine for 

I 

	

	processing. Given this fact and the very low archaeological potential of 
the area it was decided that two transects across the low area and two 
transects along the ridges either side would be a sufficient sample 
survey. This was undertaken on foot by the 6 people present. 

	

5.7 	Cultural Significance 

After it was found that no Aboriginal sites exist within the study area, attention 
was turned to The Peak, the only feature in the vicinity of potential cultural 

I
significance to Aboriginies. 

None of the people present knew if The Peak itself had any mythological 
significance, but it is possible that such knowledge has been lost to the local 

I community, especially as most of the Aboriginal people living in Cobar at present 
have moved there from the Bourke district over the past few decades. Some 
knowledge of the mythology of the Cobar area is retained by the Ngiyampaa 

I 

	

	people that originally lived in the area (Donaldson quoted in Cane, 1985), but as 
they have been widely dispersed, it would be a major project to confirm whether or 
not The Peak has any mythological significance. As The Peak has already been 

I 

	

	severely impacted by old mines and more recently by the Cobar Shire's 
communications tower, and as it will not be directly affected by the proposed 
mine, the possible mythological significance of The Peak was not pursued any 
further. 

I 
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In the opinion of ANU Archaeological Consultancies, the archaeological/ 
anthropological consultants who undertook the survey, it is most unlikely that The 
Peak has any cultural significance to the Aboriginies. 

	

5.8 	Implications 

The lack of archaeological sites in the survey area is not surprising given the low 
archaeological potential of the landscape and the small area involved. The 
predominance of soft shale reduced the likelihood of finding rock art sites, 
axe-grinding grooves or the rock-holes that tend to be associated with such sites on 
the Cobar pediplain. The lack of sandhills, source bordering dunes and other soft 
sandy deposits reduces the likelihood of finding burials. No silcrete or other stone 
outcrops suitable for stone tool manufacture were located, and there was no 
evidence of ochre suitable for quarrying. 

A number of historically interesting sites relating to early mining in the district 
were located. The proponent is aware of the historic importance of these remains 
and plans to fence in some of the more obvious ones, including a well preserved 
battery. 

The Cobar Local Aboriginal Land Council representatives were satisfied with the 
results of the survey and had no objection to the project proceeding as planned. 

As no archaeological sites were located during the survey, no further 
archaeological work is required prior to development of a mine at the Peak 
providing project components, when finally known, are located within the study 
area. 
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6.0 	PRELIMINARY CHARACTERISATION OF WASTE 
MATERIALS 

	

6.1 	General 

This section presents the findings of investigations undertaken to characterise the 
waste rock from the proposed exploration shaft and drive development at The Peak 
Prospect near Cobar, NSW. 

Representative samples of waste rock drill core were examined to determine any 
potential hazards associated with handling the waste with respect to water pollution 
and rehabilitation. This section presents details of the sampling and testing 
programs and the implications for waste management and rehabilitation. 

	

6.2 	Geology 

The Peak Prospect is the southernmost of a group of gold-base metal deposits 
extending over a distance of 6 km. The Peak differs from the other deposits in the 
area as it primarily occurs within the Chesney Formation as opposed to the Great 
Cobar Slate. Only the upper portion of The Peak mineralisation occurs within the 
Great Cobar Slate. The Chesney Formation host rocks are fine-grained 
greywackes, coarse siltstones and coarse-grained sandstones, whilst the Great 
Cobar Slate contains a monotonous sequence of cleaved chioritic siltstones, 
calcareous in places. 

The proposed exploration program involves the sinking of a 4.8 m diameter shaft 
with exploration drives and cross-cuts into the orebody mineralisation for further 
resource assessment. The shaft, which is to be sunk vertically to a depth of 
approximately 510 metres at a location some 100 m due west of the mineralisation, 
will intercept materials consisting of mainly massive to poorly bedded black 
shales, siltstones and sandstones. Minor alteration and quartz veining is also 
present sometimes in association with calcite and sulphide minerals. A plan 
projection of the orebody showing the location of the exploration shaft is shown 
on Figure 7. 

It is proposed to access the orebody via drives at RL -400 m and RL -500 m 
levels. Figure 8 is a section through the orebody and surrounding rock showing a 
projection of the proposed shaft and exploration development in relation to the 
orebody and country rock. The location of this section is shown on Figure 7. 

The main zones of suiphide mineralisation, with or without quartz, occur as 
sub-vertical to steeply dipping vein-like lenses as shown on Figure 8. Economic 
mineralisation has been found in two main lenses (designated Western and 
Copper) and three smaller ones (Lenses 4, 5 and 6) over a strike distance of 
300 m, in true widths of 5 to 30 m, and over a vertical distance of 400 m from 
250 to 650 m below surface. Gold mineralisation is associated mainly with the 
suiphide minerals, chalcopyrite, galena and pyrrhotite. 
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6.3 	Objectives 

The objectives of the study were to investigate the geochemical nature of waste 
rock from the proposed exploration shaft and drive development at The Peak 
Prospect. More specifically the objectives were to: 

Characterise the chemical nature of waste rock materials. 

Identify any potentially problematic materials in the waste that may 
inhibit plant growth during rehabilitation operations. 

Identify any potential water quality impacts from waste disposal 
operations. 

Assess the rehabilitation potential of waste rock materials. 

Assess the suitability of waste rock as materials for site construction 
works. 

Provide recommendations for materials handling and management 
alternatives for waste rock disposal and reuse. 

6.4 	Study Methods 

6.4.1 	Sample collection and preparation 

Waste rock refers to any material excavated during shaft sinking and drive 
development which will be utilised, stored or disposed of on site. A total of 27 
individual samples were collected to represent the various types of waste rock 
likely to be produced. The four major types of waste rock identified and assessed 
were as follows: 

shaft waste 
upper access drive (-400 m level) waste 
lower access drive (-500 m level) waste 
orebody drives (between lenses) waste. 

Sample descriptions and individual details are outlined in Table 1. All samples 
were crushed to pass a 4 mm sieve prior to analysis by Warman International Ltd. 
Materials representing the waste from the access drives and cross-cuts into the 
orebody were selected from the various drillhole cores at the depths where they 
intersected these respective RL levels. Sixteen drillholes from five cross-sections 
covering the central 150 metres of strike length were sampled to include the 
assessment of variability. Figure 8 shows the sample locations from drill holes 
PK 25, PK 25A, PK 25B and PK 25C located in section 10500 N. 

I 	The access shaft samples were selected from drillhole PK 36 which was cored to 
700 m and drilled on the centreline of the proposed shaft to investigate geotechnical 
and hydrogeological conditions (Coffey and Partners, 1987). Figure 8 shows the 

I 	projection of the shaft and sample locations. Table 2 presents a generalised 
geological log of this hole along with calculated waste volumes and the sampled 
intervals. 

I 
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Composite samples representing the overall shaft, drive and orebody wastes were 
also prepared for the more detailed total composition and element solubility 
analyses. This was undertaken by combining equal weights of the respective 
individual samples. 

TABLE 1 

Waste Rock Sample Description 

Waste Sample Cobar - Drillhole Sample Interval (m) 
Type Code Sample No. Number Upper 	Lower 

Lower Drive CM 1 95351 PK 26C 535 545 
(-500 metres) CM 2 95352 PK 9C 535 545 

CM3 95353 PK25C 535 545 
CM4 95354 PK lOB 525 535 
CM5 95355 PK 11B 535 545 

Upper Drive CM 6 95356 PK 26B 450 460 
(-400 metres) CM 7 95357 PK 9D 420 430 

CM8 95358 PK9A 440 450 
CM9 95359 PK25A 435 445 
CM 10 35360 PK 10 425 435 
CM11 95361 PK10C 415 425 
CM12 95362 PK11 450 460 

Orebody Drives CM 13 95363 PK 26A 493 511 
(Between Lenses) CM 14 95364 PK 26A 521 533 

CM15 95365 PK 25 490 515 
CM 16 95366 PK 25 536 544 
CM 17 95367 PK 25 544 555 
CM 18 95368 PK 26D 573 588 
CM 19 95369 PK 25B 578 584 

Access Shaft CM 20 95370 PK 36 48.2 54 
CM21 95371 PK 36 74.1 75.5 
CM22 95372 PK 36 164.5 170 
CM23 95373 PK 36 290.2 294.6 
CM24 95374 PK 36 385 390 
CM25 95375 PK 36 526.5 531.3 
CM26 95376 PK 36 575.8 578.6 
CM 27 95377 PK 36 620 624 
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I 
TABLE 2 

I Generalised Geological Log of Shaft Drillhole PK 36 
and Strata Waste Volumes 

I 

I
Depth 	 Rock Type 	 Volume 	Sampled 
Interval 	 Description 	 Interval 

(m) 	 (ms) 	(m) 

0 	- 	86 Weathered Shale 	 1560 	48.2 - 54 
74.1 - 75.5 

I 86 	- 164 Slightly Weathered to Fresh 	 1410 	- 
Shale/Siltstone 

1 	164 - 264 Black Shale 	 1810 164.5 - 170 

264 - 299 Siltstone/Shaje 	 635 290.2 - 294.6 

I 	
299 - 300 Quartz and Calcite Vein 	 20 	- 
300 	- 340 Shale/Siltstone with minor 	 725 	- 

Quartz Veining 

I 340 - 440 Siltstone with Qtz/Calcite Veining 	1810 	385 - 390 
(385 - 440 with minor Chalcopyrite and Pyrrhotite 995)* 

I 440 - 454 Sandstone 	 255 	- 
454 	- 456 Quartz and Calcite Vein 	 36 	- 
456 - 537 Sandstone 	 1465 526.5 - 531.3 

I 537 - 616 Siltone/Sandstone with 	 1430 575.8 - 578.6 
some Quartz Veining 

1 	616 - 654 Sandstone/S iltstone 	 690 	620 - 624 

654 	- 700 Sandstone with Quartz Veining 	830 	- 

* 	The full extent of the occurrence of chalcopynte and pyrrhotite needs to be confirmed. 

I 
6.4.2 	Testing procedures 

This section describes the testing procedures carried out on the samples of waste 
rock. Sample preparation and leaching tests were carried out in the laboratory of 
Stuart D. Miller & Associates. Analytical determinations were performed by 

I Analytical Services (WA) Pty Ltd and SGS Australia Pty Ltd. 

Routine geochemical characterisation was carried out on each of the individual 

I 	
samples to assess the potential for acidity andior salinity problems. Total sulphur 
and the acid neutralising capacity were determined on each of the 27 waste rock 
samples. Water saturated pastes were also prepared for pH and electrical 
conductivity (EC) measurements. 
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More detailed total element composition and element solubility analyses were 
undertaken on the three composite samples. The total levels of metals and specific 
ions in the solids were determined by inductively coupled plasma-mass 
spectrometry (ICP-MS) on sub-samples of the composites. Saturation extracts 
were prepared and analysed for pH, electrical conductivity and the dissolved 
concentrations of Ca, Mg, Na, K, SO4  and Cl. The sodium adsorption ratio (SAR) 
was calculated from these results to quantify any potential sodicity hazard. These 
extracts were also analysed by ICP-MS to semi-quantitatively determine the 
concentration of heavy metals and specific ions in the mass range 5 to 240. These 
tests provide a broad range assessment of the potential for leaching of heavy metals 
and specific ions from the waste rock. 

6.5 	Results and Discussion 

Table 3 presents the results of the acid-base and salinity characterisation of the 
individual waste rock samples. This includes the results for total sulphur, acid 
neutralising capacity (ANC), net acid producing potential (NAPP) and the 
saturated paste pH and EC. The analytical results for the major parameters in 
saturation extracts of the composite materials are shown in Table 4 along with their 
SAR values. The ICP-MS results for soluble and total heavy metals and specific 
ions are given in Appendix 3. The criteria used for assessment of the results are 
discussed in Appendix 4. 

The net acid producing potential (NAPP) listed in Table 3 is calculated from the 
total sulphur content and the inherent acid neutralising capacity. A negative NAPP 
indicates that there is excess acid neutralising capacity in the material. A positive 
result indicates that the material is potentially acid forming or may become so in the 
long term. This is a 'worst case' assessment since the calculation assumes that all 
sulphur is present as reactive sulphides and this is generally not the case with base 
metal sulphides. 

The multi-element analysis results presented in Appendix 3 are compared with 
'trigger levels' to rate their environmental significance. Trigger levels are criteria 
used for assessing potential toxicity to plant growth and are tabulated in Appendix 
4. If trigger levels are exceeded then consideration needs to be given to further 
investigation andlor remedial action. 

The results of the investigations were used to assess the solubility of heavy metals 
and specific ions under the natural pH of the composite waste material and the 
results are also compared with trigger levels for soil solution composition. This 
data is similarly presented in Appendix 3 and 4, respectively. 

6.5,1 	Access shaft waste rock 

The access shaft waste rock was represented by the eight samples from drillhole 
PK 36 with the first two being weathered materials. The other six samples were all 
fresh materials from different strata in the sequence. The pH and EC results 
presented in Table 3 indicate that all of the shaft samples were alkaline and low in 
total dissolved salts which indicates that these materials are well buffered and are 



TABLE 3 

Acid-Base and Salinity Characterisation of Waste Rock Samples 

Drillhole 
Number 

Sample 
Interval (in) 

Upper 	Lower 
Waste 

Material 

Total 
S 

(%) 
ANC 	NAPP 

%CaCO3 	%CaCO3 

Saturation 
Moisture 

Ratio 
pH E.C. 

(mS/cm) 

PK26C 535 545 -500 m level <0.01 0.35 	-0.32 0.24 7.6 0.29 
PK 9C 535 545 -500m level <0.01 0.63 	-0.60 0.21 7.2 0.88 
PK 25C 535 545 -500 m level 0.02 0.43 	-0.37 0.23 8.0 0.22 
PK lOB 525 535 -500 in level 0.98 0.54 	 2.53 0.17 7.6 053 
PK 1 lB 535 545 -500 in level 0.61 1.00 	0.91 0.15 7.5 065 

PK 26B 450 460 -400 in level 0.36 0.49 	0.64 0.20 7.7 0.49 
PK 9D 420 430 -400 m level <0.01 2.26 	-2.23 0.21 8.0 0.37 
PK 9A 440 450 -400 in level 0.20 0.96 	-0.33 0.22 7.8 0.56 
PK 25A 435 445 -400 in level 0.11 0.47 	-0.13 0.21 8.0 0.41 
PK 10 425 435 -400 in level 0.02 0.73 	-0.67 0.21 7.6 3.99 
PK IOC 415 425 -400 in level 0.05 0.50 	-0.34 0.14 7.7 0.53 
PK 11 450 460 -400 m level 0.29 0.40 	0.51 0.22 7.4 0.50 

PK26A 493 511 WLI-WL2 2.72 0.45 	8.06 0.21 7.5 0.67 
PK26A 521 533 WL2-C Lens 4.16 0.60 	12.42 0.19 7.5 0.70 
PK 25 490 515 WL2-C Lens 2.35 1.88 	5.48 0.20 7.4 0.76 
PK 25 536 544 CL-4 Lens 5.56 0.75 	16.65 0.20 6.9 1.09 
PK 25 544 555 Ore 4 Lens 10.50 1.63 	31.24 0.19 6.9 1.49 
PK26D 573 588 WLI-WL2 1.13 1.13 	2.41 0.21 7.9 0.48 
PK 25B 578 584 WL2-C Lens 1.73 0.13 	5.28 0.21 7.2 0.54 

PK 36 48.2 54 Weath. Slate 0.01 0.00 	0.03 0.17 7.4 0.42 
PK 36 74.1 75.5 W.Sl./Pug 0.02 0.13 	-0.07 0.24 7.6 0.62 
PK 36 164.5 170 Black Slate 0.28 1.76 	-0.88 0.18 7.9 0.37 
PK 36 290.2 294.6 Black Slate 0.27 2.13 	-1.28 0.20 8.2 0.39 
PK 36 385 390 Qtz V SlIst 1.18 0.35 	3.34 0.22 7.7 0.33 
PK 36 526.5 531.3 Greywacke <0.01 1.00 	-0.97 0.19 8.5 0.27 
PK 36 575.8 578.6 Qtz V Sltst 0.06 0.50 	-0.31 0.19 8.5 0.28 
PK 36 620 624 GrwkiSltst 0.32 0.60 	0.40 0.20 8.3 0.42 

* NOTE: -500 m level : refers to suggested lower drive 
-400 m level : refers to suggested upper drive 
WLI : Western Lens Number I 
WL2 : Westem Lens Number 2 
C Lens : Copper Lens 
4 Lens : Number 4 Lens 
W.5l. : Weathered Slate 
Qtz V SlLst : Quartz Veined Silistone 
Grywk/Sltst : Greywacke Siltstone Interbedding 

Samples from Drillhole PK36 represent waste materials 
f'ni -. 	C''-.O 



TABLE 4 

Saturation Extract Analysis of Composite Samples 

Composite Saturation 
Waste Moisture pH EC Ca Mg Na K SO4 Cl SAR 

Description Ratio mS/cm mgII mg/I mg/i mg/i mg/I mg/I 

Drive 0.20 7.5 0.76 40 12.0 64 60 270 22 2.4 
Ji 

N.) 

Orebody 0.19 7.6 1.19 160 40 48 37 620 55 1.0 

Shaft 0.20 7.9 0.76 25 9.8 84 54 150 86 3.7 
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I 
not problematic. If the pH is less than 4 or electrical conductivity greater than 4 

I 	mS/cm, plant growth and leachate problems may occur. Details of these criteria 
and full definitions of the terms are given in Appendix 4. 

I 	The results in Table 3 also show that the weathered samples are very low in total 
sulphur and are not acid forming. In general the results suggest that the unoxidised 
or fresh shaft wastes will also be relatively low in total sulphur as only one sample 

I 	
has a level greater than 0.32%. These fresh materials had variable but substantial 
acid neutralising capacities often resulting in negative NAPP values. Figure 9 
presents a depth profile for the shaft illustrating the net acid producing potentials of 
the various samples. The depth of weathering is also shown on this figure. 

I Siltstone strata encountered between 385 - 440 m was logged as containing minor 
chalcopyrite and pyrrhotite. A sample at 385 - 390 m contained 1.18% sulphur 

I 	and had a moderate positive NAPP. This material is therefore potentially acid 
forming over approximately 1000 cubic metres. The sample from 620-624 metres 
had a low but positive NAPP and thus has the potential to be acid producing. 
However, this material will not be disturbed as the shaft will only be excavated to 

I 510 m. 

The results for the major water soluble constituents in the composite shaft sample 

I 	are presented in Table 4 and show normal soil solution levels of Ca, Mg, Na and 
K. The SAR value is low and therefore sodicity would not be expected to be a 
problem in these materials. 

The multi-element analysis results, given in Appendix 3, show that the composite 
shaft waste rock sample contains levels of Cu, Zn, Pb, and Bi which are 
significantly greater than the 'trigger levels'. Other elements, such as Sb, As and 
Cs, exceed trigger level concentrations in some samples and thus should also be 
considered as potential contaminants. However, simply the presence of these 
elements does not constitute a hazard as they must also be soluble and available for 
leaching. 

Further testwork aimed at assessing the solubility of heavy metals and specific ions 
under the natural pH of the shaft waste material, showed that the concentration of 
all elements in saturation extracts were below the trigger levels for soil solution 
composition. Therefore, the release of metals and specific ions from the shaft 
waste rock will not be a problem under natural leaching conditions. 

6.5.2 	Access drives waste rock 

The two access drives were characterised individually with seven samples from the 
upper -400 m level and five samples from the lower -500 m level. However, the 
access drive's composite sample was a combination of all 12 samples. 

Table 3 shows that the level of sulphur in waste rock from the access drives varies 
from <0.01 to 0.98 %S and the acid neutralising capacity varies from 0.35 to 
2.26 % CaCO3. According to the acidity criteria presented in Appendix 4, four 
samples are classified as having a low to medium acidity rating and the remaining 
eight samples all have negative net acid producing potentials due to an excess of 
inherent neutralising capacity. Overall, the results indicate that the wastes from the 
access drives will be non-acid forming. 



7~ 	'~ 



I 	 55 

I 
The results presented in Table 3 show that all of these materials have alkaline pH 

I 	and generally low salinity values. Only the sample from PK 10 (425-435 m) has 
an EC approaching the trigger level for salinity. However, this should not be 
problematic because of dilution with the other wastes. The drive waste material in 

I 	general will not be sodic as indicated by comparison of the SAR value presented in 
Table 4 with the criteria presented in Appendix 4. 

These results in Tables 3 and 4 suggest that there will be no immediate acid 

I 	production or salinity risk associated with the disposal of this material. This is 
confirmed by examination of the the ICP-MS solution scan, included in Appendix 
3, which shows that all metals and specific ions are below trigger levels. The solid 

I 	phase multi-element analyses, also included in Appendix 3, show that the elements 
Zn, Cu, Pb, Sb, Bi, Cs and As all occur at or above the trigger levels and thus 
represent a potential hazard if soluble. 

I The results suggest that long term problems with acid generation are unlikely to 
occur in the access drive waste rock. 

6.5.3 	Orebody drives waste rock 

I 	Seven samples from four driliholes were used to assess the potential waste rock to 
be produced from the continuation of the drives into and through the orebody 
mineralisation. This material was separated from the drive and cross-cut material 

I 	
occurring between the shaft and orebody, differences were expected in the degree 
of alteration or mineralisation. The location of the orebody waste samples are 
shown on Figure 8 for PK 25 and PK 25B. These samples are from the waste 
zones separating the various lenses of base metal-gold mineralisation. 

I The total sulphur results for these samples, as presented in Table 3, demonstrate 
considerable variability ranging from 1.13 to 10.5 %S and are thus substantially 

I 	higher than the levels obtained for any of the other waste rock materials. The acid 
neutralising capacities are, however, similar to those obtained for the rest of the 
wastes ranging from 0.13 to 1.88 %CaCO3. The resulting NAPP values classify 

I 	the materials in the medium to high acidity categories reflecting large acid 
generating potentials. 

However, the saturated paste pH and EC results in Table 3 show that these 

I 	samples have a neutral pH and relatively low salinity. This suggests that acid 
formation is being suppressed by the inherent acid neutralising capacity and/or by 
the mineralogical characteristics of the material. For acid generation to occur, a 

I 	period of oxidised leaching would be necessary. This period is site specific and 
could range from a few weeks to several years. 

The results for the saturation extract analysis of the composite sample are presented 
in Table 4 and show that the material is non-sodic. Solution composition is 
dominated by Ca and SO4  at substantially higher levels than in the other waste 
types to be excavated during the underground exploration program. This reflects 
the significantly higher S level and suggests that some oxidation/neutralisatjon 
activity has occurred. The EC of the composite Saturation extract indicates a higher 
total dissolved solid content relative to the other waste types. This highlights the 
higher concentrations of dissolved constituents. 



The multi-element analysis (Appendix 3) of this composite extract shows that 
none of the critical metals or specific ions exceed their respective trigger levels. 
The high pH of the solution prevents high concentrations of heavy and trace metals 
occurring due to solubility controls. Trigger level comparison for the total element 
composition of the solid phase highlights the presence of extremely high levels of 
Cu, Zn, Pb, Bi and Cd with significant levels of As and Sb. 

It is anticipated that under oxidised leaching the concentration of many elements 
will increase as a result of acid generation and a lowering of the pH. If 
uncontrolled, this would adversely affect leachate quality and inhibit plant growth. 
However, the period of oxidised leaching necessary for establishment of acid 
conditions in this waste material is unknown at this stage. If the generation of acid 
is controlled through an appropriate disposal strategy, this will ensure that the 
concentration of metals in leachates is low and that construction and rehabilitation 
problems are avoided. 

6.6 	Implications for Waste Rock Disposal 

This section describes the implications of the waste characteristics for waste rock 
disposal and reuse, and rehabilitation. 

The shaft development is expected to produce up to 13,000 cubic metres of waste 
rock while the remaining volume will be dependent on the final layout of the drive 
and cross-cut system but is expected to be similar to the shaft volume. Therefore, a 
total volume of approximately 26,000 cubic metres is expected to be produced. 

All of the oxidised and most of the unoxidised waste rock to be removed from the 
shaft and access drive is non-toxic and is expected to have an average sulphur 
content of approximately 0.25%. Waste rock from the drives and developments 
within the orebody will, however, have an average total S greater than 3% and 
thus will be potentially acid forming. Selective handling and burial of the high S 
waste material will be necessary to ensure that an environmentally acceptable waste 
disposal scheme is achieved. The objective of the waste disposal strategy is to 
ensure that minimal or nil maintenance is required at the disposal site after 
completion of the exploration development and rehabilitation. This can only be 
guaranteed if the acid forming waste from within the orebody and any other acid 
material identified during excavation is adequately buried and covered. Use of this 
material for construction work needs to be controlled and restricted to major fill 
areas where it can be buried. 

Specific implications and recommendations for waste rock disposal and 
rehabilitation are presented below. 

6.6.1 	Waste rock from shaft development 

A major portion of the waste rock from the shaft development will be used for 
works such as roads and as fill around the top of the shaft. 

The only concern with the use of this material for construction works is the 
potentially acid forming siltstone strata identified at depth. It will be necessary to 
define the extent of this zone initially and monitor the waste during excavation so 
that, if necessary, any potentially acid forming zones can be identified and buried. 
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I 
Only non-acid forming waste materials should be used for construction purposes. 

I 	All potentially acid forming materials should be allocated to the waste rock dump 
or adequately buried in fill areas around the shaft. 

I 	The non-acid forming shaft waste rock material, in excess of the requirements for 
construction works, should be used for containment and covering of acid forming 
waste. 

6.6.2 	Waste rock from exploration drives and cross-cuts 

I 	Three waste rock types were identified from the access drives and within the ore 
developments. These were: 

I . 	Non-acid forming: confined to the access drives. 
Low acid forming potential: from access drives and within orebody. 
High acid forming potential: predominately from within the orebody. 

I The material with low acid forming potential is expected to generate only low 
concentrations of acid and will not be of major concern. This material will require 
a period of oxidised leaching before any acid conditions become established. 

I The material with high acid forming potential is likely to generate a high 
concentration of acidity and high levels of metals and specific ions. Selective 

I 	
handling of these materials will be required. None of the material with high acid 
forming potential should be used for road construction or in areas where future 
building foundations may be placed. 

6.7 	Recommended Waste Rock Disposal Concept 

I 	Sinking of the exploration shaft and underground drive development is expected to 
produce about 26 000 m3  of waste rock which will require disposal on the surface. 

The disposal of this waste rock can be accomplished in an environmentally 
acceptable manner by forming a waste rock dump and; 

Selectively placing only non-acid forming material on the dump surface 

I
which will not inhibit plant growth. 

Ensuring that potentially acid forming materials are buried within the 

I

dump to minimise the potential for generation of poor quality leachate. 

The materials which are potentially acid forming and should be buried within the 

I

dump include the following: 

Mineralised siltstone from the shaft sinking at about 385 to 440 m 
below surface. 

I • 	All waste rock from the drives into and through orebody mineralisation. 

I 	The waste rock should be dumped in a defined area and a small bund wall should 
be constructed immediately downslope. This will collect leachate and some runoff, 
but will allow heavy runoff resulting from large rainfall events to overflow the 
bund. Most water which ponds behind the bund is expected to quickly evaporate 
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due the large surplus of evaporation over rainfall which occurs in the Cobar area 
(see Section 7). 

All potentially acid-forming waste rock should be selectively handled and placed at 
the bottom of the dump and subsequently buried beneath a layer of non-acid 
forming waste rock. This may require some limited double handling of material, 
but will minimise the potential for the generation of poor quality leachate. 

	

6.8 	Conclusions 

Investigations were carried out to characterise the chemical and toxic nature of 
waste materials to be produced during the development of the proposed exploration 
shaft and drive at the Peak Prospect. The results of these investigations indicate 
that any concerns relate primarily to the presence of potentially acid forming 
materials in the waste rock associated with the orebody. Waste rock from the shaft 
sinking will be essentially non-acid forming, however, a potentially acid forming 
siltstone unit was identified. 

Waste rock from the access drives extending from the shaft to the outer limit of the 
orebody contains primarily non-acid forming material although zones of potentially 
acid forming material were identified. 

Even in the waste types with a very high acid potential, acid generation is 
suppressed due to the presence of inherent acid neutralising capacity in the rocks. 
Under the low rainfall conditions (Section 7) at the Peak Prospect site this lag 
period is expected to be significant. This will allow flexibility in the disposal 
operation. Long term control should be effective through the adoption of the 
recommended waste rock disposal concept. 
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7.0 	CLIMATIC DATA 

This section summarises relevant historical data for the Cobar area from the Bureau 
of Meteorology. 

	

7.1 	Rainfall 

Rainfall has been recorded at two locations in Cobar. At Cobar Post Office 
(31° 30'S, 145° 48'E, 251 m a.s.l.), records covered 83 complete years between 
1881 and 1965. The annual average was 352 mm, with annual totals ranging from 
a maximum of 800mm in 1891 to a minimum of 116mm in 1937. The greatest 
monthly rainfall was 281 mm in February 1891. 

At Cobar Meteorological Office (31° 29'S, 145° 50'E, 221 m a.s.l.), records 
cover 24 complete years from 1962 to 1986. The annual average is 411 mm, with 
annual totals ranging from a maximum of 686 mm in 1973 to a minimum of 101 
mm in 1982. The greatest monthly rainfall was 234 mm in January 1984 and the 
highest daily rainfall was 109 mm on 21 March 1983. 

Table 5 gives the average, highest and lowest rainfall for each month at both 
stations, while both averages and the highest rainfall are plotted in Figure 10. 

	

7.2 	Runoff 

All streams in the Cobar region are ephemeral and flow infrequently. The 
frequency of rainfall events causing runoff has been determined by Walker and 
Cunningham (1976) in a series of runoff studies using small plots at the Soil 
Conservation Service experimental area, 11 km south of Cobar. Trials were 
performed from 1968 to 1973 and these recorded 140 rainfall and runoff events. 

Results showed that rainfall amount was the dominant influence on runoff and 
rainfall intensity was less important. Neither antecedent rainfall (previous 24 
hours) nor seasonal factors were found to be significant. Threshold runoff values 
averaged approximately 5 mm. Analysis of 80 years daily rainfall record at nearby 
"Lerida" showed that some 55% of the rainfall events each year was insufficient to 
cause runoff and that these amounted to only 17% of the annual rainfall. It was 
concluded that, on average, there are only 19 occasions each year when run off 
occurs. Total annual runoff losses were calculated at approximately 35% of the 
incident rainfall over a 4 year period. 

	

7.3 	Evaporation 

Class A pan evaporation has been measured at Cobar Meteorological Office 
between 1969 and 1986. Data is complete for 10 of these years and these have 
been used to calculate the mean annual evaporation (2548 mm). Annual totals 
varied from a maximum of 3005 mm in 1972 to a minimum of 2102 mm in 1976. 
The average, highest and lowest evaporation for each month are also presented in 
Table 5 and Figure 10 and these show that the high evaporation produces a 
pronounced water deficit in the area. 



TABLE S 

Rainfall and Evaporation at Cobar 

No. of 
Years of 	Complete 

Station 	Element 
	

Record 	Years 	Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

1881-1965 	83 Cobar Post Office RAINFALL (mm) 
average 
maximum 
minimum 

Cobar 	 RAINFALL (mm) 	1962-1986 
Meteorological 	average 
Office 	 maximum 

minimum 

EVAPORATION (mm) 1969-1986 
average 
maximum 
minimum 

32 35 30 26 28 31 23 29 23 30 29 36 352 
240 281 238 150 99 104 89 114 93 131 140 158 800 

0 0 0 0 0 0 0 0 0 0 0 0 116 

24 
55 41 38 25 36 24 28 33 25 37 34 35 411 

234 189 218 122 144 77 87 74 102 105 117 130 686 
2 * 0 0 0 * 1 4 1 4 * 1 101 

10 
356 310 266 173 109 71 79 113 159 230 303 379 2548 
430 402 337 215 139 94 111 159 239 338 402 474 3005 
234 184 203 99 75 50 65 84 128 144 214 301 2102 

D 

* 	 Rainfall between 0.1 and 0.4 mm. 



450 / —450 

/ 
4OO- \ 400 

/ 

/ 
350- . / 	1 —350 

I 
It ClassAPan : 

evaporation  
Meteorological 	Office 

 

\ 
1969-1986 / z 55  

300 - highest 
H 300 

I average 

Cr I 
o Af : 	lowest - 
CL 4 	• I 

250 4 - 250 

• I 	: - 
L I 

0 - 
z 

200- 
.$• • : -200 

S 

< 	150 

 
I : /! 
; 150 

Of I 	: 

b 	 • 	. 	% 
I 	 • 

	

i 	: 

	

I 	•i. 'highest monthly 

100 \ \ y' ' ' 	rainfall 	1881-1986 - 00 
- 	 S.. 

... 	S.. • 
••• 

average 	rainfall 
Meteorological Office 

50 - 1964-1986 - 50 

4 

- - — — — -- -. 
— ------- -- - - - - 1 

average rainfall 

Post Office j 

0 
1881- 1965 

JAN 	FEB 	MAR 	APR 	MAY 	JUN 	JUL 	AUG SEP 	OCT 	NOV 	DEC 

IJ 	
Natural Systems Research Pty, Ltd. 

Environmental Consultants 

A M & S MINING LIMITED 

PEAK PROSPECT REVIEW OF 
ENVIRONMENTAL FACTORS 

RAINFALL AND EVAPORATION 

AT COBAR 

Compiled by: I. P. 
Date: July 1987 	

Figure 10 



62 

Figure 10 shows: 

Highest, lowest and average evaporation exceeds average rainfall 
throughout the year, with a substantial excess for all but the winter 
months. 
The highest monthly rainfall totals for more than 100 years of records 
are exceeded by the average monthly evaporation in all months except 
May, June, July and August. 

	

7.4 	Wind 

A Dines Anemograph has been recording wind speed and direction at Cobar 
Meteorological Office for 23 years since 1964. Average wind roses for 0900 
hours and 1500 hours for each month are plotted in Figures 11 and 12 
respectively. These roses show that throughout the year: 

During the morning, winds prevail from the eastern half of the compass 
with easterlies occurring most frequently (up to 26% in February). 

During the afternoon, winds prevail from the southern half of the 
compass, with southwesterlies occurring most frequently (up to 22% in 
November and December). 
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8.0 	FUTURE WORK 

1 	8.1 	General 

I 	Section 1.4 described three phases of environmental work which can be linked to 
the major stages in the future development of a mine at The Peak. The division of 
environmental work into phases ensures that, prior to a decision to develop the 

I 	
project, the level of effort expended on environmental investigations is the 
minimum required to satisfy planning and feasibility requirements without delaying 
the project schedule. 

I
The three phases of work can be summarised as follows: 

Phase 1 - Review of Environmental Factors (this report) to be 

I
completed prior to the commencement of shaft sinking. 

Phase 2 - Input of environmental information into the mine planning 
process. This phase of work will be undertaken following Phase 1, 

I
once a decision to undertake a feasibility study has been taken. 

Phase 3 - Statutory requirements: this will proceed after a decision has 

I 	been made on whether an EIS is required. State Pollution Control 
Commission licence applications are not required until development 
consent has been given. 

I The scope of work for Phase 1 is addressed in this report together with one task 
from Phase 2 (Section 6.0). This latter item could have been deferred but was 
included so that the implications of waste rock stockpiling, disposal, and 

I 	rehabilitation are known prior to formal liaison with the Cobar Shire Council and 
State government agencies. 

1 	8.2 	Phase 2 

The results of Sections 3.0, 4.0 and 5.0 indicate that there are no locational 

I constraints on the projects major components. 

The results in Section 6.0 show that waste rock associated with the orebody is 

I 	potentially toxic. Therefore, selective handling and burial of this material in an 
appropriately designed waste dump will be required to minimise any pollution risk. 

I 	
Waste rock associated with the orebody is acid producing and so it is likely that 
both mine water, and leachate from any future ore stockpile will be acidic and 
potentially toxic. Therefore, the controlled disposal of water from these sources as 
well as waste rock dump runoff and leachate would need investigation and design 

I 	during Phase 2. Given the semi-arid climate of Cobar, a water management 
scheme to contain and evaporate contaminated water is readily achievable. 

I 
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Other environmental information inputs to the mine planning process include the 
following: 

Predictions of noise levels at nearby residences and the need for noise 
controls at the mine. 

Predictions of dust fall out on nearby residences and the need for 
control of dust sources. 

Effects of blasting on nearby residential structures and the need for blast 
controls. 

Techniques and any special requirements to rehabilitate the site after 
mine closure. It is proposed that the Soil Conservation Service be 
involved in the planning and design of the rehabilitation program. 

The traffic implications in Cobar of hauling ore to the CSA Mine for 
processing if this option is preferred. 

Recent experience with the Goonumbla project (NSR, 1986) suggests that given 
the fact that the nearest residence is located 3 km north of The Peak, there is 
negligible potential for mine derived noise levels, dust deposition and blasting to 
exceed ambient standards at this or any more distant residences, particularly in 
view of the fact that any proposed operation would be concluded underground 
rather than by open pit methods. 

Therefore, no special noise attenuation or blast dust controls are likely to be 
required in the mine planning phase and predictions of noise, dust and blast effects 
can be deferred until Phase 3. 

	

8.3 	Phase 3 

The scope of work in Phase 3 will depend on whether an EIS is required or not. 

Work components may include the following: 

noise predictions 
dust predictions 
blast effect predictions 
traffic impact evaluation 
development of a rehabilitation plan 
development of a water and waste management plan 
development of a general land management plan 
formation of a pre-mining baseline and future monitoring program 
fmal definition of impact 
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VEGETATION SURVEY TABLES 



I 
TABLE A1.1 

I Vegetation Types Recognised at The Peak: Dominant Species 

I 
Hills 

I 1. 	Green Mallee/Currawang tall shrubland 

Tall shrubs: Eucalyptus viridis, Acacia doratoxylon, Callitris 

I glaucophylla, Eucalyptus morrisii (N of track only). 
Medium shrubs: Olearia decurrens, Cassinia laevis (S slopes only). 

MulgalLobed Hop-B ush/Crimsom Turkey-bush tall shrubland 

I 	Tall shrubs: Acacia aneura, Callitris glaucophylla, Acacia sp. aff. 
aneura (a single large stand). 
Medium shrubs: Dodonaea lobulata, Erer.'wphila latrobei 

1 
I 	

Plain 

Bimble Box woodland 

I 	Trees: Eucalyptus populnea, E. intertexra 
Tall shrubs: Callitris glaucophylla, Geijera parvflora 
Medium shrubs Ereinophila mitchellii, Dodonaea viscosa 

MulgalWhite Cypress Pine Tall shrubland 

Trees: Eucalyptus interrexta (widely scattered) 

I 	Tall shrubs: Acacia aneura, Callitris glaucophylla 
Other: Abundant grasses and weeds (especially 	 lanatus) 

Red Box open woodlandltall open-shrubland 

Trees: Eucalyptus intertexra (rather scattered) 

I Tall shrubs: Callitris glaucophylla, Acacia aneura (patchy), Geilera 
parvzflora. Also Eucalyptus duinosa, E. socialis, E. viridis occasional 
on rises. 
Other: Abundant grasses and weeds (especially 	 lanatus) 

I * 	Introduced species 



TABLE A1.2 

Plants Recorded from The Peak and Comparable Sites 

Locality codes: PH - The Peak, hill; PP - The Peak, plain; MG - Mt Grenfell; 
BH - Barrier Hwy, 15 km west of Cobar; BM - Bee Mine; MN - hill south of Mt Nurri. 

Latin name 
	

PH PP MG BH BM MN Comments 
(common name) 

LICHENS 
Parmeliaceae 

Chondropsis semiviridis 	 + 	 S slopes 

PTERIDOPHYTES (FERNS) 
Adiantaceae 

Cheilanthes renuifolia subsp. sieberi 	+ 	+ 	+ + 	S slopes 
(Mulga Fern) 

GYMNOSPERMS 
Cupressaceae 

Callirris glaucophylla 	 + + + 	+ + 	Very common 
(White Cypress Pine) 

ANGIOSPERMS (FLOWERING PLANTS) 

MONOCOTS 
Orchidaceae 

Pterostylis sp. aff. boormanii 	 + 	+ 	 Not seen 1986 
(see text) 

Liliaceae 
Thysanotus baueri 	 + ? + 	 Summit ridge 

(Mallee Fringe-lily) 

Poaceae 
Amphipogon caricinus 	 + 	+ + + + 	N slopes 

(Long Greybeard Grass) 
Aristida caput-medu.sae 	 + 

(Many-headed Wiregrass) 
Bromus arenarius 	 + ? 

(Sand Brome) 
Danthonia eriantha 	 + 

(Hill Wallaby Grass) 
Elymu.s scabrus 	 + ? 

(Common Wheatgrass) 
Monacharherparadoxa 	 + 	+ 	 N slopes 

(Bandicoot Grass) 



TABLE A1.2 (Cont'd) 

Latin name 	 PH PP MG BH BM MN Comments 
(common name) 

Stipa scabra subsp. scabra 
(Rough Speargrass) 

Stipa setacea 
(Corkscrew Grass) 

Thyridolepis mirchelliana 
(Mulga Grass) 

Thyridolepis xernphila 

* Vulpia sp. 

Xanthorrhoeaceae 
Lomandra patens 

(Irongrass) 

DICOTS 
Amaranthaceae 

Ptilotus obovarus var. obovatu.s 
(Silver Tails) 

Apiaceae 
Daucus glochidiarus 

(Australian Canot) 

Apocynaceae 
Parsonsia eucalyptophylla 

(Gargaloo) 

Asclepiadaceae 
Leichhardtia aurrralis 

(Native Pear) 

Asteraceae 
Caloris cunezfolia 

(Purple Burr-daisy) 
* Carthamus lanarus 

(Saffron Thistle) 
Cassinia laevis 

(Cough Bush) 
Helichrysum ainbiguum 

(Hill Everlasting) 
Helichrysum apiculatu,n 

(Yellow Buttons) 
Helichiyswn bracreatwn 

(Golden Everlasting) 
Heliprerwn inolle 

(Hoary Sunray) 
Olearia decun-enr 

(Clammy Daisy-bush) 

+ 	+ 	+ + 

+ 

+ 	+ 	 S slopes 

+ 	 Rare? 

+ + 

i. 
	 ? 	Rare 

+ 

Common 

Very weedy 

? 	+ + Sslopes 

+ 	+ + 



TABLE A1.2 (Contd) 

Latin name 
(common name) 

PH PP MG BH BM MN Comments 

Olearia ramulosa + + 	+ 	S & W slopes 
(Twiggy Daisy-bush) 

Bignoniaceae 
Panda rea panda rana + Browsed by goats 

(Inland Wonga Vine) 

Boraginaceae 
* Echiwn plantaginewn + 	+ 

(Paterson's Curse) 

Brassicaceae 
Lepidiwn oxytrichum + 

(Green Peppercress) 
Lepidium papilloswn + 

(Warty Peppercress) 

Cactaceae 
* Opunria imbricara + Rare, in creek 

(Devil's Rope) 

Capparaceae 
Apophyllum anomalum + 	+ 	+ 	+ + 	Common 

(Warrior Bush) 
Capparis mirchellii + 	+ 	+ 	+ + 	Common 

(Wild Orange) 

Caryophyllaceae 
Gypsophila atra1is + 

(Chalkwort) 

Celastraceae 
Mayrenus cunninghamii + + 	Rare in area 

(Yellow Berry-bush) 

Chenopodiaceae 
Einadia nutans subsp. oxycarpa + 	+ ? 	7 	Browsed by goats 

(Climbing Saitbush) 
Maireana villosa + Browsed by goats 

(Silky Bluebush) 
Sclerolaena converula + 	+ 	+ + 	+ 

(Tall Copperburr) 

Convolvulaceae 
Evolvulus alsinoides var. decumbens + 

Porana sericea + Very rare 
(Climbing Bindweed) 



TABLE A1.2 (Cont'd) 

Latin name 
(common name) 
	 PH PP MG BH BM MN Comments 

Euphorbiaceae 
Beyeria viscosa 

(Sticky Wallaby-bush) 

Fabaceae 
Acacia aneura 

(Mulga) 
Acacia sp. aff. aneura 

(Green Mulga) 
Acacia doratoxylon 

(Currawang) 
Acacia excelsa 

(fronwood) 
Acacia ramulosa 

(Horse Mulga) 
Cassia artemisioides 

(Silver Cassia) 
Cassia eremophila 

(Punty Bush) 
Glycine canescens 

(Silky Glycine) 

Geraniaceae 
Erodium sp. 

(Crowfoot) 

Goodeniaceae 
Scaevola spinescens 

(Spiny Fan-flower) 

Haloragacaeae 
Gonocarpus elatus 

(Hill Raspwort) 

Lamiaceae 

+ 

+ + + + + ? Verycommon; 
browsed by goats 

+ 	 Apparently rare; 
browsed by goats 

+ 	+ 	+ + 

+ 

+ 

+ ? + 	? 

+ 

+ 

+ 	? 

+ 	+ + ? + 

Prosranthera ringens 	 + 
(Green-flowered Mint-bush) 

Prostanthera striatzfiora 	 + 
(Jockey's Caps) 

Loranthaceae 
Amyema lucasii 

(Yellow-flowered Mistletoe) 
Malvaceae 

Abutilonfraseri 	 + 
(Dwarf Lantern-flower) 

Sidafihiformis 	 + 
(Fine Sida) 

+ 	Rare; heavily 
browsed by goats 

+ 	 + 	Heavily browsed 
by goats 



Browsed by goats 

Common on plain 

Common, mainly 
on plain 

Common on plain 

+ 

Rare in area 

Rare on hills 

Uncommon 
on rises 

+ 	Rare on plain 

+ 

Browsed by goats + 

TABLE A1.2 (Contd) 

1kiiTl!iiT4 
	

PH PP MG BH BM MN Comments 
(common name) 

Sida petrophila 
(Rock Sida) 

Myoporaceae 
Eremophila deserti 

(Ellangowan Poison-bush) 
Eremophila iarrnbei 

(Crimson Turkey-bush) 
Ereinophila ion gifolia 

(Emu Bush) 
Eremophila mitchellii 

(B udda) 
Eremophila serrulara 

(Green Fuschia-bush) 
Eremophila sturtii 

(Turpentine) 
Myoporum acwninatwn 

(Western Boobialla) 

Myrtaceae 
Eucalyptus dwnosa 

(Congoo Mallee) 
Eucalyptus inzertexra 

(Red Box) 
Eucalyptus morrisii 

(Grey Mallee) 
Eucalyptus populnea 

(Bimble Box) 
Eucalyptus socialis 

(Red Mallee) 
Eucalyptus viridis 

(Green Mallee) 
Eucalyptus sp. aff. dvi.yeri 

(A Hill Mallee) 
Leptosperinum sp. 

(A Tea Tree) 
Micromyrrus striata 

(Fringed Heath-myrtle) 

Oleaceae 
Jasminuin didymum subsp. lineare 

(Native Jasmine) 

Pittosporaceae 
Pittosporum phillyreoides 	 + 

(Butterbush) 



+ 	+? ? 	+ 

+ 	+ ? 	? 

+ 

+ + 

+ 	+ + 

Rare on plain 

Heavily browsed 
by goats 

Browsed by goats 

Mainly on plains 

TABLE A1.2 (Contd) 

Latin name 	 PH PP MG BH BM MN Comments 
(common name) 

Proteaceae 
Hakea rep hrosperma 

(Hooked Needlewood) 

Rubiaceae 
Canthium oleifolium 

(Wild Lemon) 

Rutaceae 
Eriosremon 1inearis 

(Narrow-leaf Waxflower) 
Flintiersia maculosa 

(Leopardwood) 
Geijera parvflora 

(Wilga) 

Sapindaceae 
Atalaya hemiglauca 

(Whitewood) 
Dodonaea lobulata 

(Lobed Hopbush) 
Dononaea viscosa 

(Broad-leaf Hopbush) 

Solanaceae 
Solanwn ellipticwn 

(Velvet Potato-bush) 
Solanum ferocissimum 

(Spiny Potato-bush) 

* 	Introduced species 



TABLE A1.3 

Known Localities of Pterostylis sp. aff. boonnanii 

Lat is the latitude south; Long is the longitude east: Ins is the institution where the 
specimen is housed (CBG = Australian National Botanic Gardens, Canberra; NSW = Royal 
Botanic Gardens, Sydney). 

Locality Lat. Long. Date Ins. 

1. 'Compton Downs? 300 25' 146° 34' Aug 1983 CBG 

2. 'Nemeena', 34 km ESE of Byrock 300  42' 146° 45' CBG 

3. CorongaPeak 30° 56' 146° 15' Aug 1983 CBG 

4. Mt Booroondarra, 67 km NW of Cobar 310  05' 1450  19' CBG 

5. 4 km N of 'Mt Grenfell', 50 km WNW of 31°  145° 18' CBG 
Cobar 

6. 6 km N of Cobar on Louth road 310 26' 1450 49' Aug 1983 CBG 

7. S3kmWof Cobar onBarrierHwy. 31° 33' 1450  17' Nov 1977 CBG 

8. The Peak, Cobar 31°33' 145°53' Sep1910 NSW 

The Peak, 7.5 kmESE of Cobar 31° 33' 145° 53' Sep 1978 CBG 

9. MtBoppy, 102 kmW of Nyngan 310  32' 146° 16' Aug 1976 CBG 

10. 'Osterley Downs' 310  53' 1450  49' CBG 

11. 'Hartwood', N of Nymagee 310  58' 1460   CBG 

12. N of Nymagee 320 00' 146° 20' Jun 1983 CBG 

13. 'Roset Ruts', N of Nymagee 320  02' 1460  20' CBG 

14. N of Nymagee, shire road 33 320  04' 1460  19' CBG 

15. 'Irymple', Mt Hope 32° 30' 145° 36' Sep 1974 NSW 

16. 105 kmE of Ivanhoe on Keewong Rd. 330  00' 145° 23' Sep 1974 NSW 



I 
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FAUNA SPECIES LISTS 
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TABLE A2.1 

Elura study terrestrial fauna species list 

SPECIES COMMON NAME STATUS 
IN STUDY 
AREA 

MAMMALS 

Monotretasa 
Tachyglossus aculeatus Echidna Uncommon 

Marsupials 
Megaleia ngca Red kangaroo Uncommon 
Macropusfuliginosus Western grey kangaroo Very common 
M. giganteus Eastern grey kangaroo Uncommon 

Bats 
Pteropuspoliocephalus Grey-headed flying fox Rare vagrant 
Chalinolbus gouldii Gould's wattled bat Abundant 
C. picatus Pied wattled bat Rare 
Nycticeius greyi Little broadnosed bat Very common 
Eptesicus pwnilus Little brown bat Uncommon 
Taphozousfiaviventris Yellow-bellied bat Uncommon 
Tadarida australis White-striped bat Uncommon 

REPTILES AND AMPHIBIANS 

Snakes 
Pseudo naja nuchalis Western brown snake Common 

Lizards 
Varanus varius Lace monitor Uncommon 
Amphibolorus barbatus Bearded dragon Common 
A. nobbi Nobbi Uncommon 
Lophognathu.s gilberti Gilbert's dragon Uncommon 
Trachydosaurus rugosus Stump-tail lizard Common 
Heteronotia binoei Bynoes gecko Common 
Ctenotus strauchii Skink Common 
Lerisia muelleri Skink Common 

Frogs 
Cyclorana platycephalus Water-holding frog Uncommon 
Uperoleia rugosa Red-groined toadlet Common 
Neobatrachus pictus Meeowing Frog Common 

INTRODUCED SPECIES 

Capria hircus Feral goat Very common 
Sus scrofa Feral pig Uncommon 
Vulpes vulpes Fox Common 
Feliscatus Feral cat Notseen, but 

probably 

Oryctolagus cuniculus Rabbit 
uncommon 
Common 

I 
I 

I 
k 



TABLE A2.2 

Bird Species Checklist 

Resident Species 

Emu Dromaius novaehollandie Common 
B lack- s houldered Kite Ela,u4s notarw Locally common 

in more open areas 
Whistling Kite Haliarrur sphenurus Common 
Brown Goshask Accipaterfasciatus Common 
Little Eagle Hieraaerus morphoides Moderately common 
Collared Sparrow Hawk Accipater cirrhocephalus Common 
Wedge-tailed Eagle Aquila audax Common 
Brown Falcon Falco berigora Common 
Little Falcon Falco Ion gipennis Common 
Peregrine Falcon Falco perigrinus Common in suitable 

locales. eg. Mt 
Drysdale (breeding 
in old mine workings) 
and Gunderbooka 
Ranges 

Nankeen Kestrel Falco cenchroides Common 
Peaceful Dove Geopelia striata Common 
Bar-shouldered Dove Geopelia hwneralis Moderately common 
Common Bronzewring Phaps chalcoptera Common 
Crested Pigeon Ocyphaps lophotes Very common 
Pink Cockatoo Cacarua leadbeaterz Moderately common 
Galah Cacarua roseicapilla Very common 
Malice Ringneck Barnardius barnardi Common 
Mulga Parrot Psephotus varius Common 
Blue-bonnet Parrot Psephotus haemarogasrer Common in more 

open areas 
Boobook Owl Ninox novaeseelandiae Status unknown, 

possibly uncommon 
Owlet-nightjar Aegotheles cristatus Possibly common 
Spotted Nightjar Eurosropodus guttatus Common 
Laughing Kookaburra Dalceo novaeguinae Rare, near water 
Welcome Swallow Hirundo neoxena Very common 
White-backed Swallow Cheramoeca Ieucosrernwn Locally common 
Tree Martin Hylochelidon nigricans Common 
Fairy Martin Hylochelidon ariel Common 
Pipit Anrhus novaeseelandiae ausrralis Moderately common 

in grassland areas 
and some roadsides 

Ground Cuckoo-shrike Pteropodocys maxima Uncommon 
Black-faced Cuckoo-shrike Coracina novaehollandiae Common 
Little Cuckoo-shrike Coracina robusra Rare 
Chestnut-breasted Quail-thrush Cinclosoma cinna.'norneum Moderately common 

ccstaneorhorax particularly in 
scrubby rock ridge 
areas 

White-browed Babbler Pomarosromus superciliosus Very common 
Chestnut-crowned Babbler Pomarosromus ruficeps Common 
Eastern Whiteface Aphelocephala leucopsis Common 



I 

TABLE A2.2 (Contd) 

Resident Species 

Weebill Smicrornis brevirotris Common 
Yellow-tailed Thornbill Acanthiza chrysorrhoa Very common 
Little Thornbill Acanthiza nana Common 
Striated Grass-\Vren Amyrornis striarus Rare (?) 

Black-backed Wren Malurus tnelanorus 
Status unknown 
Common 

(purple backed) 
Variegated \Vrn Malurus lamberti assimilis Common 
Willy Wagtail Rhipidura leucophtys Very common 
Restless fly-catcher Myiagra inquieta Common, especially 

in thicker vegetation 

Red-capped Robin Petroica goodenovii 
near water 
Common 

Hooded Robin Petroica cucullata Common 
Rufous Whistler Pachycephala rujiventris Common 
Grey Shrike-thrush Colluricincla hannonica Common 
Crested Bellbird Oreoica gurruralis Common 
Orange-winged Sittella Neosirta chrysoprera chrysoprera Rare 
Brown Tree-creeper Cliinacreris picumnus Common 
Striated Pardalote Pardalotus subsrriatus Common 
Brown Honeyeater Lichmera indisrincta Common 
White-plumed Honeyeater Meliphaga pencillata Common 
White-eared Honeyeater Meliphaga leucotis Possibly common in 

Mallee to south of 

Singing Honeyeater Meliphaga virescens 
Cobar 
Very common 

Striped Honeyeater Plectorhyncha lanceolota Moderately common 
Yellow-throated Miner Myzanrhaflavigula Very common 
Noisy Miner Myzantha melanocephala Common to south and 

Blue-faced Honeyeater Entomyzon cyanoris 
east of Cobar mine 
Uncommon 

Spiney-cheeked Honeyeater Acanthagenys rufogularis Very common 
Diamond Firetail Emblema gurcara Very rare 
Zebra Finch Peophila gutta Common 
Double-barred Finch Peophila bichenovii Moderately common 
Magpie-lark Grallina cyanoleuca Very common 
Apostle Bird Strurhidea cinerea Very common 
White-winged Chough Corcorax melanorhamphus Common 
Black-faced Woodswallow Artamus cinereu.s Moderately common 
Pied Butcher-bird Craczicus nigrogularis Common 
Grey Butcher-bird Cracticus rorquarus Very common 
Black-backed Magpie Gymnorhina ribicen tibicen Very common 
Spotted Bower-bird Chiamydera inaculata Moderately common 
Australian Raven Corvus coronoides Common 
Little Crow Corvus bennerti Possibly common, 

not identified in 
hand but almost 

White-fronted Chat Epthianura albifrons 
certainly present 
Uncommon Sept.- 
March, prefers more 
open country 

I 



TABLE A2.2 (Cont'd) 

Resident Species 

Brown Flycatcher Microeca leucophaea Essentially a winter 
visitor. Common in 
winters of 1972-74 

Brown-headed Honeyeater Melithreprus brevirostris Very common in 
winter 1972 & 1974. 
Otherwise uncommon 

Little Grebe Podiceps novaehollandiae Common 
Hoary-headed Grebe Poliocephalus poliocephalus Common 
Little Black Cormorant Phalacrocorax sulcirostris Common 
Little Pied Cormorant Phalacrocorax melanoleucos Common 
White-faced Heron Ardea novaehollandiae Common 
White-necked Heron Ardea pacfica Common 
Black Duck Anas superciliosa Moderately Common 
Grey Teal Anas gibberifrons Common but variable 

numbers 
Wood Duck Chenonettajubata Common but variable 

numbers 
Banded Plover Vanellus tricolor Variable numbers 
Black-fronted Dotterel Charadrius melanops Common 
Rock Dove Columba livia Common near Cobar 

town 
House Sparrow Passer dor,iesticus Abundant in Cobar 

town, has spread 
outwards to various 
stations to approx. 30 
miles from the town. 
Does not appear to 
have occupied natural 
habitat in this area 

Starling Sturnus vulgaris Common near Cobar 
and has reached some 
outlying stations, 
more inclined to live 
away from settlements 
than preceeding species 

Black Cormorant Phalacrocorax carbo Moderately common 
on large tanks 

Spotted Harrier Circus assimilis Moderately common 
but variable in 
numbers 

Malice Fowl Leipoa ocillata Very rare, isolated 
remnant individuals 
only 

Spotted Crake Porzanaflwninea Moderately common 
where suitable habitat 

Masked (spur-winged) Plover Vanellus tricolor Moderately common 
Red-tailed Black Cockatoo Calyptorhynehus rnagnficus Moderately common 

in woodland 
Red-rumped Parrot Psephotus haeinatonorus Common 
Tawny Frogmouth Podargus strigoides Possibly common 
Bushlark Mirafrajavanica Rare and localised 



TABLE A2.2 (Contd) 

Resident Species 

Malurus leucopterus Uncommon, localised 
Eopsalrria austra1L' Moderately common 
Pachycephala inornaza Isolated instances 

of resident birds 
Pomarostomus remporalis Very common 
Sericornis cautus Extremely localised 
Sericornis sagirtatus Localised 
Gerygonefusca Possibly common 
Acanthiza apicalis Common 
Acanthiza reguloides Scattered population 
Acanthiza lineaza Status uncertain 
Dephoenostra chrysoptera Moderately common 
Lichenostomus ornazus Possibly common 
Lichenostamus piwnulus Moderately common in 

mailee areas 
Poephilia bichenovii Common 
Artamus cyanopterus Status uncertain, 

possibly migratory 
Aprosmictus erythropterus Moderately common 
Acanthiza uropygialis Very common 

White-winged Wren 
Eastern Yellow Robin 
Gilbert's Whistler 

Grey-crowned Babbler 
Shy Hylacola 
Speckled Warbler 
Western Warbler 
Broad-tailed Thornbill 
B uff-rumped Thorn bill 
Striated Thornbill 
Varied Sitteila 
Yellow-plumed Honeyeater 
Grey-fronted Honeyeater 

Double-barred Finch 
Dusky Woodswailow 

Red-winged Parrot 
Chestnut-tailed Thornbiil 

Migratory Species 

Pallid Cuckoo 	 Cuculus pallidus 
Spine-tailed Swift 	 Hirundapu.s caudacurus 
Red- backed Kingfisher 	 Halcyon pyrrhopygius 

Sacred Kingfisher 	 Halcyon sanctu.s 

Rainbow Bird 	 Merops ornarus 

White-winged Triller 	 Lalage sueuvii 
Rufous Songlark 	 Cinclorhwnphus mathewsi 

Brown Songlark 	 Cinclorhainphu.s cruralis 

Grey Fantail 	 Rhipidurafuliginosa 
Little Friar-bird 	 Philemon citreogularis 

Common 
Possibly common 
Moderately common 
Sept.-Feb. otherwise 
absent 
Uncommon summer 
visitor 
Common Sept.-Oct. 
then uncommon until 
March, otherwise 
absent. Moderately 
common 
Common from Sept./Jan. 
Very common Feb. - 
March 1973, and Sept.-
Dec. 1974. Otherwise 
uncommon to absent 
Less common than 
above species, 
essentially a summer 
visitor 
Uncommon 
Rare 



TABLE A2.2 (Contd) 

Migratory Species 

White-breasted Woodswallow 

Australian Pratincole 
Rufous-tailed Bronze-cuckoo 
Golden Bronze-cuckoo 
Fork-tailed Swift 
Glamerous Reed Warbler 

Olive-backed Oriole 

Artatnus leucorh''nchus 

Stiltia isabella 
Chrysococcyx basalis 
Chrysococcyx lucidus 
Apus paczficus 
Acrocephalus stentoreus 

Oriolus sagittatus 

A moderately common 
summer visitor (Sept.-
Feb.) usually near 
water 
Uncommon breeder 
Moderately common 
Uncommon 
Uncommon 
Common in suitable 
habitat 
Uncommon 

Visitor Species 

Diamond Dove Geopelia cuneara More common in 
summer months, 
particularly following 
rain; apparently 
absent in winter 

Little Coreila Cacarwez sanguinea Rare vagrants east of 
river Darling 

Cockatiel Nymphicus hollandicu.s Common irregular 
visitor 

Budgerigar Melopsitracus undulazus Common except during 
drought 

White-fronted Honeyeater Phylidonyris albzfrons Common July-Aug. 
otherwise absent 

Painted Honeyeater GrantiaJlapicra Very rare summer 
visitor 

Plum-headed Finch Aidemosyne modesta Small flocks seen Nov. 
1974 to Jan. 1975. This 
area is well west of the 
recorded range for the 
species and these may 
well have been vagrants 
(or an extension of 
range) 

Masked Wood-swallow Artamu.s personatus Common summer (Sept.- Sept.- 
Feb.) Feb.) visitor in mixed 
flocks with the 
following species 

White-browed Woodswallow Artamus superciliosus Very common summer 
(Sept.-Feb.) visitor in 
mixed flocks with above 
species 

Barn Owl Tyro a/ba Possibly common 
Mistletoe Bird Dicaewn hirundinaceum Common 



TABLE A2.2 (Cont'd) 

Visitor Species 

Fan-tailed Cuckoo Cacomanrispyrrhophanu.s Uncommon. Partial 
migrant more common 

Crimson Chat Ephianura tricolor 
in winter 
Uncommon Sept.-March 

Great Crested Grebe Podiceps cristatus Very rare, only one 
sighted 

Australian Pelican Penecanus conspicillatus Uncommon visitor 
to larger tanks 

Little Egret Egretta garzetta Rare visitor 

Cattle Egret Ardeola ibis Rare 
Plumed Egret Egretta inzemzedia Moderately common 
Nankeen Night Heron Nycticorax caledonicu..s Regular visitor 
Royal Spoonbill Platealea regia Moderately common 
Plumed Tree Duck Dendrogna eytoni Rare 
Musk Duck Biziura lobata Uncommon 
Chestnut Teal Anas castanea Very rare 
Shoveller Anas rhynchotis Rare 
Letterwinged Kite Elanus script-us Rare 
Black Kite Milvus migrans Moderately common 
Black-breasted Kite Hamirostra nelanosternon Rare 
Black Falcon Falco subniger Rare 
Stubble Quail Cot-u mix pectoralis Common 
Brown Quail Coturnix australis Uncommon, status 

Painted Button Quail Turnix varia 
uncertain 
Uncommon 

Little Button Quail Turnix velox Uncommon 
Red-chested Button Quail Turnix pyrrhothorax Moderately common 
Marsh Crake Porzanapusilla Rare 
Spotless Crake Porzana rabuensis Seen once 
Dusky Moorhen Gallinula renebrosa Uncommon 
Swamphen Porphyrio porphyrio Uncommon 
Painted Snipe Rostralula benghalensis Rare 
Eastern Golden Plover Pluvialis dominica Very rare 
Red-capped Dotterel Charadrius riicapillus Very rare 
Pied Stilt Himanropus himanropus Normally uncommon 
Red-necked Avocet Recurvi rostra novaehollandiae Rare 
Common Sandpiper Tringa hypoleucos Very rare 
Greenshank Tringa nebularia Uncommon but regular 
Marsh Sandpiper Tringa st-a gnat-i/is Rare 
Sharp-tailed Sandpiper Calidris acwninata Uncommon annual 
Long-toed Stint Calidris subinuta Very rare 
Curlew Sandpiper Calidrisferruginea Uncommon 
Squatter Pigeon Petrophassa scripta Seen once 
Sulphur-crested Cockatoo Cacatua gaierira Very uncommon 
Bourbis Parrot Neophema bourkii Seen once 
Black-eared Cuckoo Chrysococcyx osculans Normally uncommon 
Dollarbird Eurystomus orientalis Very rare 
Whiskered Tern Chlidonias hybrida Moderately common 
Orange Chat Epthianura tricolor Moderately common 
Little Raven Conius mellori Very rare 



TABLE A2.2 (Contd) 	
I 

Visitor Species 

Bush Stone-curlew Burhinus magnirostris Possibly common once 
Bustard Ardeotis ausrralis Possibly common once 
Scarlet-chested Parrot Neophema splendida Status unknown 
Crested Shrike-tit Falcunculusfronzatus Possible visitor 
Chestnut Quail-thrush Cinclosoma casranotwn Isolated instances 
Little Grassbird Mogalurus timoriensis Moderately common in 

summer 
White-browed Treecreeper Climacteris offinis Very rare 
Noisy Friarbird Philemon corniculatus Very uncommon 
Black Honeyeater Certhionyx niger Moderately common 
Pied Honeyeater Certhionyx variegatus Very uncommon 

Spotted pardalote Pardalotuspuneratus Very uncommon 
Red- browed Pardalote Pardajorus rubricatus Very uncommon 
Silvereye Zosterops lateralis Winter visitor 
Little Woodswallow Arramu.s minor Uncommon 
Fan-tailed Cuckoo Cacomantis pyrrhophanus Uncommon 
Pied Cormorant Phalacrocorax varius Rare visitor to larger 
Darter Anhinga rufa Moderately common 

but erratic visitor to 
larger tanks 

Large Egret Egretta alba Uncommon 
White Ibis Threskiornis molucca Moderately common 
Straw-necked This Threskiornis spinicollis Uncommon 
Glossy Ibis Plegadisfalcinellus Moderately common 
Yellow-billed Spoonbil Plataleaflavipes Common 
Black Swan Cygnus atrarus Uncommon 
Pink-eared Duck Malacorhynchus membranaceus Uncommon 
White-eyed Duck Ayrhya australis Rare 
Black-tailed Native Hen Gallinula ventralis Highly variable nomad 
Coot Fu.lica aira Moderately common 
Spur-winged Plover Vanellus miles novaehollandiae Variable in number 
Red-kneed Dotterel Chradrius cincrur Very rare 
Red-necked Stint Calidris ruficollis Very rare 
Japanese Snipe Gallinago hardwickii Very rare 
Black-winged Stilt Himantopus himantopus Moderately common 
Silver Gull Larus novaehollandiae Uncommon 
Whiskered Tern Chlidanias hybrida Moderately common 
Gull-billed Tern Gelochelidon nilotica Very rare 

Source: NSR (1978). 



TABLE A2.3 

Changes in Species Abundance due to the Effects of European 
Settlement in the Cobar Region 

Numbers Decreased 
	

Numbers Increased 

Saitbush Habitat Decreased 
White-winged Wren 
Orange Chat 
Chirruping Wedgebill 
Grass-wrens 
Brown Songlark 

Grassland and Open Woodland Habitat 
Decease 

Pipit 
Bustard 
Quails 
Squatter Pigeon 
Blue Bonnet Parrot 
Black Shouldered Kite 

Large Trees Cleared 
Kookaburra 
Sulphur-crested Cockatoo 

Introduced Predators 
Maileefowl 
Bush Curlew  

Pine Regrowth 
Speckled Warbler 

Other Regrowth 
Mulga Parrot 
Some Thornbills 
Grey Shrike-thrush 
Crested Bell-bird 
Common Bronze-wing 
Southern Yellow-robin 

Artificial Water Sources 
Double-barred Finch 
Plum-headed Finch 
Bar Shouldered Dove 
Reed Warbler 
Little Grassbird 
Welcome Swallow 
Fairy Martin 
All waterbirds 
Brown Honeyeater 

Source: Schmidt (1978) 



TABLE A2.4 

Endangered fauna of the Western Region of 
New South Wales 

SPECIES 	 COMMON NAME 

PART 1 - FAUNA OF SPECIAL CONCERN 

MAMMALS 

Dasyurus macularu.c 
Planigale tenuirostris 
Planigale gilesi 
Phascolarcros cinereus 
Phasco gale rapoarafa * 

Spotted tailed quoll 
Narrow-nosed planigale 
Paucident planigale 
Koala 
Brush-tailed phascogale 

MAMrvLLS 

Macropus dorsalis 
Leggadinaforresti 

BIRDS 

Hainirostra melanosternon 
Grus rubicundus 
Cacazua leadbeatth 
Polytelis swainsonii 
Polytelis anthopeplus 
Tyto Ion gininembris 

Black-striped wallaby 
Forrest's mouse 

Black-breasted buzzard 
Brolga 
Pink cockatoo 
Superb parrot 
Regent parrot 
Eastern grass owl 

PART 3- THREATENED FAUNA 

MAMMALS 

Antechinomys laniger 
Perrogale penicillata 

REPTILES 

Echiopsis curta 
Simoselaps australis 

Kultarr 
Brush-tailed rock-wallaby 

Bardick 
Coral snake 

Stictonerta naevosa 	 Freckled duck 
Leipoa ocellata 	 Malleefowl 
Ardeotis aus'tralis 	 Australian bustard 
Burhinus magnirostris 	 Bush thick-knee 
Pachycephala rig'ogularis 	 Red-bred whistler 
Amytornis striatus 	 Striated grasswren 



TABLE A2.4 cont. 

SPECIES 
	

COMMON NAME 

PART 4- FAUNA IN IMMINENT DANGER OF EXTINCTION 

Da.syurus viverrinus Eastern quoll 
Dasyurus geoffroii Western quoll 
Pharcogale calura Red-tailed phascogale 
Myrnecobiusfasciatus Numbat 
Chaeropus ecauciatus Pig-footed bandicoot 
Bettongia penicillara Brush-tailed bettong 
Bettongia lesueur Burrowing bettong 
Petro gale xanthopus Yellow-footed rock-wallaby 
Conilurus albipes Rabbit-eared tree-rat 
Pseudmys australis Plains mouse 
Notomys mitchelli Mitchell's hopping-mouse 
Noromys Ion gicaudatus Long-tailed hopping-mouse 

BIRDS 

Pedionomus torquarus Plains wanderer 
Manorina melanotis Black-eared miner 
Amytornis textilis Thick-billed grasswren 

Information provided by the NSW NPWS from the National Parks and Wildlife 
Act, 1974, Endangered Fauna - 1st January, 1984 (Schedule 12). 

* 	Not known to occur in the Western Region of NSW. 



TABLE A2.5 	 I 

Endangered bird species of the Western Region of 
New South Wales 

SPECIES 	 MAIN PRESSURES IN N.S.W. 	I 

Cacatua tenuirostris, Long-billed corella 	Restricted to a small part south-west 
of the State 

Cacazua leadheateri, Pink cockatoo illegal trapping and habitat alteration 
Polytelis swainsonii, Superb parrot illegal trapping and habitat reduction 
Neophema puichella, Turquoise parrot illegal trapping and restriction to 

small isolated populations 
Neophema splendida, Scarlet-chested parrot A very rare species which is illegally 

trapped for aviculture 
Tyto Ion ginmembris, Eastern grass owl Changes to native grasslands 
Pachycephala rufogularis, Red-bred whistler Clearing of malice 
Amytornis striatus, Striated grasswren Limited distribution 
Amytornis barbatus, Grey grasswren Limited distribution 
Manorina melanotis, Black-eared miner Clearing of malice 
Strepera versicolormelanoptera, Black- Destruction 	of 	mallee 	winged 

currawong 

Information provided by the NSW NPWS. 



TABLE A2.6 

Mammals of the Western Region of New South Wales 
believed now to be extinct 

SPECIES 	 APPROX. 	HABITAT OTHER STATES 
DATE OF LAST 	 WITH KNOWN 
SIGHTING IN 	 POPULATIONS 
N.S.W. 

Phascogale calura, Red-tailed Phascogale 1867 Woodland W.A., N.T., S.A. 
Myrmecobiusfasciatus, Numbat 1866 Forest, W.A. 

woodland 
Dasyurus geoffroii, Western quoll 1867 Forest, W.A., S.A., N.T., 

woodland QLD. 
Perineles bougainville, Lesser barred bandicoot 1867 Heaths, W.A. 

dunes 
Macrotis lagotis, Greater bilby 1912 Woodland, W.A., QLD., N.T. 

grassland 
Chaeropus ecaudatus, Pig-footed bandicoot before 1900 Woodland, Extinct 

mallee,heath, 
grassland, 
schierophyll 

Bettongia Pencillata, Brush-tailed bettong 1857 Thick scrub W.A. 
in woodland 

Bettongia lesueur, Burrowing bettong 1892 Spinifex, W.A. 
heath, 
woodland 

Lagorchesres leporides, Eastern hare-wallaby 1890 Grassy plains Extinct 
Conilurus albipes, White-footed rabbit-rat before 1900 Dry forest, Extinct 

woodland 
Leporillus apicalis, Lesser sticknest rat 1857 Woodland, Extinct 

treeheath 
Leporillus conditor, Greater sticknest rat 1857 Woodland, S.A., W.A. 

treeheath 
Notomys Ion gicaudatus, Long-tailed hopping Before 1900 Not recorded Extinct 

mouse 
Pseudomys australis, Plains mouse Before 1900 Grasslands QLD., N.T., S.A. 
Pseudomys gouldi, Gould's mouse 1857 Woodland, Extinct 

grassland 

Information provided by the NSW NPWS. 



APPENDIX 3 

I TOTAL AND WATER SOLUBLE HEAVY METALS AND SPECIFIC ION 

ICP-MS ANALYSIS 

I 

LEGEND 

The sample numbers given in this attachment are defined as follows: 

I CMDW: Access Drive Composite Sample 
CMOW: Orebody Waste Composite Sample 
CMSW: Access Shaft Composite Sample 

I Pages Al and A2 are the results for the total element composition and Pages A3 
and A4 are the results for the saturation extracts. 
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CRITERIA FOR ASSESSMENT OF RESULTS 

Preliminary assessment of the geochemical nature of mine wastes involves the 
determination of the acid, salinity, heavy metal and specific ion hazards. Tests 
include the determination of total sulphur, acid neutralisation capacity, composition 
of water saturation extracts and determination of the level of soluble and total 
heavy metals and specific elements. 

The results of these tests are assessed according to the suggested 'trigger levels' 
shown in table Al and A4. Table Al shows trigger levels for assessing the 
toxicity with respect to acid generation, salinity and sodicity. Table A4 is used for 
assessing specific element and heavy metal toxicity. If the trigger level is not 
exceeded the material is considered to be non-toxic and no further hazard 
assessment is necessary. If the trigger level is exceeded, consideration must be 
given to remedial action and initiation of more detailed investigations. Remedial 
action may involve selective placement and covering with suitable material, 
modification to the mine plan or water management, special surface management 
and reclamation techniques, chemical treatment eg. lime or gypsum or even 
selection of an alternative end use for the site. 

TABLE Al 

Suggested 'Trigger Levels' for Overburden and Waste Rock 

Parameter 	 Trigger Level 

Net Acid Producing Potential (NAPP) 	 >0 %CaCO3  
Total Sulphur 	 >0.5% 
pH of saturation extract 	 <4.0 
EC of saturation extract 	 >4.0 mScm 1  
Sodium Adsorption Ration (SAR) 	 >6.0 



ACIDITY 

The acid rating is based on the nature of saturation extracts and the net acid 
producing potential (NAPP). The NAPP is calculated from the total sulphur 
content and the inherent neutralising capacity and is defined as follows: 

NAPP (%CaCO3) = % S x 3.13 - ANC (% CaCO3) (1) 
where ANC = acid neutralising capacity. 

In equation 1, 3.13 is a constant calculated from the pyrite oxidation reaction 
which shows that 1% sulphur (all as pyrite) yields an amount of sulphuric acid that 
requires 3.13 tonnes of calcium carbonate to neutralise 100 tonnes of material. 

A negative NAPP means that there is excess acid neutralising capacity in the 
material. A positive result indicates that the material is acid or may become acid in 
the long term. 

Based on the results of more detailed investigations and from experience in dealing 
with acid forming wastes, four acid categories and management requirements are 
assessed as follows (the nil and low categories can generally be identified from the 
preliminary investigations): 

nil: 	overburden will not generate acid leachate or acid spoil. 

low: 	may be acid or have the potential to generate a very low 	 I 
concentration of acid. 

medium: may be acid or have the potential to become acid in the long 	
I term producing a medium concentration of acid and the pH is 

likely to fall below 3.5. 

high: 	has the potential to generate a high concentration of acid 
following exposure. 

I 



SALINITY 

High levels of soluble salts in mining wastes or generated by post-mining 
geochemical reactions in the waste can adversely affect revegetation success as 
well as contaminate mine site groundwater and dump leachate. 

The geochemistry defines only the potential for contaminant release from a waste 
type. Under field conditions there are many processes responsible for the release 
including the physical aspects of the dump, the handling of material, the hydrology 
of the dump and the biological processes which interact with the geochemistry to 
determine the quantity and composition of leachates. Therefore to predict the 
composition of leachates and the potential impact of leachates on the environment, 
detailed and applied investigations should be a fundamental part of rehabilitation 
operations, particularly when salinity in much of the waste approaches or exceeds 
trigger levels. 

The affect of salinity in the soil solution on plants depends on the particular species 
and characteristics of the growing medium as well as climate factors. However, 
generally if the electrical conductivity of saturation extracts (EC) is less than 4 
mS/cm salinity problems do not occur and if the EC is greater than 8 mS/cm many 
plant species may be affected (Bresler et a!, 1982). Based on these values the 
following criteria can be applied to assess the potential for soil salinity problems: 

Table A2 

Soil Salinity Toxicity Criteria 

Salinity 	 Electrical Conductivity of 
Level 	 Saturation Extract 

mS/cm 

Low 	 <4.0 
Medium 	 4.0 - 8.0 
High 	 >8.0 



SODICITY 

The SAR is a measure of the sodic nature (or sodium hazard) of waste materials 
and soils. A high proportion of sodium ions in the material is of particular concern 
because of the adverse effects on clay stability and the permeability of soil. This 
can result in surface crusting, increased erosion, subsurface piping and collapse of 
spoil, and moisture stress on plants. 

An estimate is made of the sodic nature of spoil by determining the sodium 
adsorption ratio (SAR) on saturation extracts. The SAR is defined as: 

SAR = (Na + 0.1Mg)! "I{(Ca + Mg)/2} 
where Na, Ca and Mg are in meq / I. 

The criteria used for rating sodicity are as follows: 

TABLE A3 

Soil Sodicity Criteria 

Sodic Hazard 	 SAR 

low 	 0-6.0 
medium 	 6.0 - 12.0 
high 	 >12.0 

Source: Bresler, E., McNeal, B.L. and Carter, D.L. (1982). 

HEAVY METAL AND SPECIFIC ION TOXICITY 

Trigger levels for the environmentally important total and soluble heavy metals and 
specific ions are shown in Table A4. For the major potential contaminants, the 
trigger levels for assessing soil contamination with respect to human toxicolgy and 
resettlement of land are given. In addition, the concentration of elements in 
saturation extracts are compared with the range for soil solutions. In some cases it 
is necessary to evaluate the metal solubility with respect to standards for drinking 
water or aquatic organisms. This will depend upon site specific conditions, and 
the potential or current use of surface or groundwater resources. 

The criteria presented in Table A4 are used for assessing the degree of soil 
contamination and toxicity to plants. To assess the impact of metals on receiving 
waters, dilution from uncontaminated runoff and attenuation by the environment 
must be considered. 



I 
I 
I 
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TABLE A4 

Trigger Levels for Environmentally Important Heavy Metals and Specific ions 

Rocks 	 Soil 	 Soil 
Element 	 and Soils 	Solution 	Contamination 

mg/kg 	 mg/i 	 mg/kg 

Li 200 30 
Be 5 0.5 15 
B 100 1-5 
Al 0.1-30 
V 500 10 
Cr 100 0.5(VI) 200 
Mn 1000 1-100 2000 
Fe 20 
Ni 500 0.5-2 1000 
Co 40 0.1-3 
Cu 100 0.5-8 200 
Zn 100 60-400 
Cs 5 
As 20 0.02 50 
Se 2 1-2(W) 5 
Br 20 15-600 
Mo 5 0.5-2 
Cd 1 0.2-9 5 
Sb 20 50 
Ba 500 500 2000 
Hg 0.5 3 
Pb 30 3-20 750 
Bi 0.5 25-30 
Th 20 
U 4 
F 1000 5 

Source: Bowen, H.J.M. (1979); Bresler, E., McNeaI, B.L. and Carter, D.L. (1982), Wilson 
and Stevens, (1981) and Lindsay, W.L. (1979). 
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I 4 	 '... 	-,

CC 

4 11 

I 
Mr S Jones 

I 	NSR Environmental Consultant 
Golder House 	 -7260 
25 Burwood Road 

I 	HAWTHORN VIC 3122 
G Davis 

I 	
CLrerenc3 88/2468 

- 	 r r'renc 

I

-Dear Sir, 

Peak Gold Project at CQba-'Proposed Underground 
Mine and Ore Processing Plant 

I 
Thank you for your letter of 6 January 1989 advising of the 

I 	preparation of an EIS for the proposed Peak Gold Project, 
which is to include underground mining operations and the 
installation of ore processing plant. 

I 	2. As development consent is required for the proposal and 
it is a designated development within the meaning of 
Schedule 3 of the Environmental Planning and Assessment 

I 	
Regulation, 1980, as amended, an EIS must accompany the 
development application to the Cobar Shire Council. The EIS 
shall be prepared in accordance with clause 34 of the 
Regulation and shall bear a certificate required by clause 

I

26(1)(b) of the Regulation (see Attachment No. 1). 

3. In addition, pursuant to clause 35 of the Regulation, the 

I 	
Director requires that the following matters be specifically 
addressed in the EIS: 

a detailed description of the proposed development, 

I 	including  associated operations such as processing and 
treatment of minerals/ ore and tailing disposal, 
particularly with respect to processes involving the use 

I

of cyanide; 

details relating to the quantities, storage provisions 
and nature or chemicals to be used in the operation, 

I 	together with details relating to measures to be adopted 
in the event of chemical spills; 

a detailed description of the transportation of 

I 	materials, whether by road or rail and particularly in 
relation to any dangerous or hazardous goods, having an 
origin from/destination to the project; 

I- 



a full description of measures to be taken to minimise 
the impact of any pollution from contaminated waters, 
spilled chemicals or effluent on receiving waters/ 
groundwaters and an assessment of impact thereon; 

identification of any items of archaeological/heritage 
significancce to be affected by the project together 
with an assessment of potential impacts of the proposal 
on such items and details relating to measures proposed 
to protect the significance of such items; and 

an assessment of the potential socio-economic effects of 
the project, particularly with respect to workforce and 
infrastructure requirements. 

Attachment No. 2 is a guide to the type of information 
most likely to be relevant to the development you propose; 
not all of the matters raised therein may be appropriate for 
consideration in the EIS for your proposal; equally, the 
guide is not exhaustive. 

In preparing your EIS you should approach Cobar Shire 
Council and take into account any comments Council considers 
may apply to its determination of the proposal. In 
addition, you should also consult with the following 
agencies and provide appropriate documentary evidence of 
such consultation in the EIS: Western Lands Commission; 
Soil Conservation Service; Department of Water Resources; 
State Pollution Control Commission. 

Should you require any further information regarding this 
matter please do not hesitate to contact us again. 

Yours faithfully, 

Barbara Adams 
Manager, Assessments Branch 
As Delegate for the Director. 



I 
DEPARTMENT OF PLANNING 

I ATTACHMENT NO. 1 

STATtJT3y REQUIREMENTS FOR ENVIRONMENTAL IMPACT STATEMENTS I 	
In accordance with Part IV of the Environmental Planning and 
Assessment Act, 1979, an environmental impact statement 

I (EIS) must meet the following requiremen 

Pursuant to clause 34 of the Environmental Planning and 
Assessment Regulation. 1980, as amended, the contents of an 

I 	EIS shall include the following matters: 

full description of the designated development 

I proposed by the development application; 
a statement of the objectives of the proposed 
designated development; 
a full description of the existing environment I 	likely to be affected by the proposed designated 
development, if carried out; 
identification and analysis of the likely 

I 	environmental interactions between the proposed 
designated development and the environment; 
analysis of the likely environmental impacts or 
consequences of carrying out the proposed designated I 	development (including implications for use and 
conservation of energy); 
justification of the proposed designated development 

I in terms of environmental, economic and social 
Considerations; 
measures to be taken in Conjunction with the 
proposed designated development to protect the 

I 	environment and an assessment of the likely 
effectiveness of those measures; 

(gl)detajls of energy requirements of the proposed 

I 	developxnentand measures to be taken to conserve energy; 
any feasible alternatives to the carrying out of the 
proposed designated development and reasons for 
choosing the latter; and 

I 	(i) consequences of not carrying out the proposed 
development. 

The EIS must also take into account any matters required by I 	the Director of Environment and Planning pursuant to clause 
35 of the Regulation, which may be included in the attached 
letter. 

I The EIS must bear a certificate as required by clause 
26(l)(b) of the Regulation. 

I 



DEPARTMENT OF PLANNING 

ATTACHMENT NO. 2 

ADVICE ON THE PREPARATION OF AN ENVIRONMENTAL IMPACT 
STATEMENT (EIS) FOR A MINING AND PROCESSING OPERATION 

The purpose of this paper is to outline various issues 
relevant to the preparation and consideration of an EIS for 
a mining and processing operation. It is intended to assist 
preparation of the EIS. However, it is the applicant's 
responsibility to identify and address as fully as possible 
the matters relevant to the specific development proposal in 
complying with the requirements for EIS preparation (see 
Attachment No. 1). 

The matters nominated in this paper are not intended as a 
comprehensive identification of all issues which may arise 
in respect of a mining and processing operation. Some of 
the issues nominated may not be relevant to a specific 
proposal. On the other hand, there may be other issues, not 
included, that are appropriate for consideration in the EIS. 

Information provided should be clear, succinct and objective 
and where appropriate be supported by maps, plans, diagrams 
or other descriptive detail. The purpose of the EIS is to 
enable members of the public, the consent authority (usually 
the Council) and the Department of Planning to properly 
underst.and the environmental consequences of the proposed 
development. 

1. Description of the proposal. 

The description of the proposal should provide general 
background information on the location and extent of the 
works proposed, an indication of adjacent developments, and 
details of the site, land tenure, zonings and relevant 
forward planning proposals any any other land use 
constraints. 

This section should provide specific information on the 
nature, intent and form of the development. It should, as 
far as possible, include such details as the processes 
involved highlighting any proposed crushing or blasting, 
water management and treatment, chemical processing disposal 
of wastes, landscaping and rehabilitation. A description 
should also be provided of associated operations such as the 
transport of materials. 

particular details that may be relevant include: 

Characteristics and economic significance of the 
resource. 
Quantity of materials to be mined. 
Methods of extraction/plans of operations. 
Details of treatment process. 
Type of machinery and equipment to be used. 
Expected life of the operation. 
Number of persons to be employed. 
Hours of operation. 



I 
Details of necessary stockpiling. 

I . 	Access arrangement - truck routes, truck numbers etc. 
Site drainage and erosion controls. 
Recycling of waste water. 

I
. 	Disposal of tailings and hazardous waste materials. 

Storage of chemicals and associated safety measures. 
Proposals for rehabilitation. 

2. Description of the Environment. 

This should provide details of the environment in the 

I 	
vicinity of the development site and also of aspects of the 
environment likely to be affected by any facet of the 
proposal. In this regard, physical, natural, social, 
archaeological and economic aspects of the environment 

I 	should be described to the extent necessary for assessment 
of the environmental impact of the proposed development. 

I 	
3. Analysis of Environmental Impacts. 

Environmental impacts usually associated with the mining are 
listed below. Where relevant to the specific proposal, 

I 	these should be addressed in the EIS and suitably 
quantified, taking into account the adequacy of safeguards 
proposed to minimise them. 

I 	. 	Any possible siltation, sedimentation or downstream 
effects of the operation. 
Any likely cumulative effects of the proposed operation 

I 	when considered together with other operations in the 
vicinity. 
Effects on flora a fauna. 

I
. 	The effects on the agricultural viability of the 

adjoining land holdings. 
Likely noise/vibration disturbance caused by the 
operations, including transport operations, on nearby 

I 	residences. 
Other impacts of trucking movements, including access 
over railways and on highways. 
Dust nuisance likely to be caused. 

I . 	Effects on water quality of nearby watercourses. 
Disposal of waste material including tailings. 
Effects on the visual environment. 

I
. 	Any likely affectation of sites of Aboriginal 

archaeological or European heritage value (including 
Industrial Heritage) if located in vicinity of 
operations. 

I . 	The proposed end use of the site. 

In addition, any potential for hazard or risks to public 

I 	safety and any proposals to monitor and reduce environmental 
impacts should be included. 



4. Contact with relevant Government Authorities. 

In preparing the EIS, it is suggested that authorities, such 
as those listed below, should be consulted and their 
comments taken into account in the EIS. 

The State Pollution Control Commission in regard to air, 
water and noise impacts and relevant pollution control 
legislation requirements; 
The Department of Mineral Resources in regard to 
requirements under the Mining Act. 
The Soil Conservation Service regarding appropriate 
erosion control and rehabilitation procedures; 
The Department of Agriculture if prime agricultural land 
may be affected by the proposal; and 
The Heritage Council of NSW if the proposal is likely to 
affect any place or building having heritage 
significance if aboriginal places or relics are likely 
to be affected. 

It is the responsibility of the person preparing the EIS to 
determine those Departments relevant to the proposed 
development. 
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LETTER FROM DEPARTMENT OF MINERALS AND ENERGY, 

1 	 17 APRIL 1989 



I 	 New Scuth Wales Government 

I 	 Department of Minerals and Energy 

I 
ir Travrs N:chota 

I AM & s 
100 Mil1r Strest 
NORT- S?NEY NS 	2060 

I 
I 	

ear 

I 	No wr tan rol as wars rsca:sd from he at ndas 	the 
?1nn:r 	Focus rsoi.g. 	To 	':a that no 
ex:s:ac. I rang the of oars coned a.b ws acVi!ec. that 

I 	
all a:z:aa are sa sfic with the 	c:tot to daze. The 
cr:az.cr. was of a nigh standard ad tb.o croject 
appears to be quita wel 	raged. 

' 	 The Dapa:tent of atar escures will be monitor: 	the 
water cuality f:om time to time as a matter of course and 
the Regional 1ininc Engineer, 1r Da::d Eedfcrd, has asked 

I 	that you ka 	him up to date as a firm ii.tc Plan is 
develcd - 

I
fcrtunatsl:, : er. - c ands, Chief :o: E iaer, is 

or. a course this week and I have been onabla to fiOd his 
nOtes on 	:nang, 	hab:lataticr and 	:onmenza 

1an but I am 	sting th:t h: nnd you 

I mnforma 2.on on hs return. 

i 
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LETTER FROM COBAR SHIRE COUNCIL, 
28 JUNE 1989 



- - --. 	-' 	N 

? 
; 

-MUNCATCN 

ONTHL 	MEET)r)G 
E CUNC!L 0 2ELO ON 

-JFTH ---PSDAr 	5022 -IUNTH 

N Y OUR QEPLY 
'LEASE 22075. 

CD:MB M2-5 
Enquiries: Mr. C. Davis. 

- 0 BOX 22 

OOBARNSW 2835 

EP2ONE 062)36 2005 

MiLE _o8) 36 3574 

28 June 1989 

Mr. S. Jones, 
N.S.R. Environmental Consultants Pty Ltd, 
Golder House, 
25 Burwood Road, 
HAWTHORN VIC 3122.. 

Dear Sir, 	 _) / 

RE: ENVIROMENTAL IMPACT STATEMENT FOR THE PEAK GOLD PROJECT. 

I refer to your letter of the 19th June, 1989 and advise that the minutes appear 
to be an accurate record of the meeting held at Cobar Shire Council Chambers 
on 8th June , 1989. 

Yours faithfully 

P.C. Perram, 
SHIRE CLERK. 
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LETTER FROM WESTERN LANDS COMMISSION, 
12 OCTOBER 1989 



I New Scin L'aes Covemmeni 

I 	 WESTERN LANDS COISSION 

I Director 	 - - 

NSR Environmental Consultants Pty Ltd  

I 	
Golder House  
25 Burwood Road  
HAWTHORN 3122 	 7 

6541 

I 	
/ 

	

-I 	 rrWLL 6147 

I 	
0 

I 
Dear Sir, 

I RE: PROPOSED EIS FOR THE PEAK GOLD PROJECT 

Subsequent to our letter dated 04 August the Commission 
wishes to advise that there are no additional issues that 

I

we require addressed in the Environmental Impact Statement. 

The Commission would be pleased to receive a copy of the 
completed document for further consideration and comment. 

I 
Yours faithfully, 

I  
I Greg Morris 

A/g Rangelands Director. 

i 	
12 CCT 1.239 

Lnos Commission, 	 1couar!e Street. Syoney, Box 4351 G.P 0 Sycnev N S .W. 2001 Tel (02) 228 6111 

Department of Lands 
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LETTER FROM DEPARTMENT OF WATER RESOURCES, 

I RECEIVED 11 SEPTEMBER 1989 



9 I 

I New •  uth Wales Government 

I 1SEP19189 -Wate 

Mr Stuart Jones 	 Telex: 	63955 

I 	Director 	 Facsimile: (068) 82 5060 
Natural Systems Research Pty Ltd 	Telephone: (068)82 4855 
Environmental Consultants 	 Ext: 

- 	 Golder House 	 Contact Name: S R Middleton 

I . 	25 Burwood Road 	
. 	OurReference: 	89/336 

HAWTHORN VIC 3122 

I 
Dear Sir 

PROPOSED EIS FOR THE PEAK PROJECT, COBAR 

I acknowledge receipt of your 30 June, 1989 letter requesting 

I comments on the issues being addressed in the EIS. 

I have appended a copy of a document entitled "General 

I 	Requirements for Environmental Impact Statements" for your 
information. Although this document is very general, I trust that 
you will be able to extract the relevant sections appropriate for 
consideration in your EIS and ensure that they are being 

I 	addressed. 

I 	
Groundwater Users 

According to DWR records, no groundwater users exist in the 
vicinity of "The Peak". Further, there are no bores documented on 

I 	the total area covered by the Wrightville 1:100 000 map, where the 
project is sited. 

I

D.W.R. Concerns 

As the mining and treatment operations are not yet defined, it is 
not possible to suggest, at this stage, too many specific 

I 	recommendations. Nevertheless, some areas of concern could be 
defined and are listed below. 

I -  Design of tailings dam, particularly if the Carbon in Pulp 
(cyanide) method will be used for gold recovery. 

I
-  Waste rock disposal areas. Sulphides contained in the waste 

rock mass could affect the environment, after being 
transformed into sulphuric acid by oxidation. An estimate of 

I
suiphide contents of the waste rock dump should be obtained. 

- Storage areas for chemical products required for the 
processing of the ore. Runoff from this areas should be 
collected and seepage monitored. 

I Department of Water Resources • Macquarie Western Region, 209 Cobra St., Dubbo 9  P.O. Box 717 Dubbo NSW 2830 



- Mine water volume. When the 510 metre (m) deep shaft was 
sunk, two aquifers were struck at depths of 100 and 300m and 
yields of up to 5 litres per second (L/s) were recorded. 
When operating the mine, new shafts will be sunk, and a 3 
kilometre access ramp will be constructed (Solomon, 1985). 
Mining horizons will cross shear zones, veins and faults 
controlling mineralisation and will penetrate into areas of 
major fracturing. It is possible therefore that a 
groundwater volume much larger than 5L/s may flow into the 
mine, particularly at the upper levels, where lower pressures 
in the rock mass may allow a larger number of fractures to 
remain open. 

- Mine water quality. The groundwater struck by the first 
exploration shaft had a conductivity value greater than 6000 
microsiemens per centimetre (Fredrickson, 1988) and a Sodium 
Absorption Ratio value of 18, representing a very high sodium 
hazard. Water of this quality can destroy soil structures 
and kill most forms of vegetation (Hart, 1974). 

- Site layout. Development and processes with the possibility 
of groundwater pollution should be located away from areas of 
pollution potential. 

The life of the mining project at "The Peak" will extend for only 
10 years, although I understand that new anomalies are being 
explored in the vicinity of the project area. With due 
consideration of the need to protect surface waters in remote 
areas and the need for protecting saline groundwaters that are 
presently not used, but possibly could be used only by the sheep 
and cattle industries, it is recommended that the E.I.S. include: 

A strategy for the safe containment or disposal of this 
saline groundwater. 	 I 
Standard engineering design proposals for the 
minimisation of seepage from retention structures and 
for the collection of surface runoff within the area of 
operations. 

A network of monitoring piezometers sited so as to 	 I detect seepage and groundwater contamination down 
hydraulic gradient from the areas containing noxious 
materials. 	 I 

The establishment of a groundwater monitoring piezometers will be 
required in the early stages of the development to make available 
base level information on the natural, undisturbed, groundwater 
chemistry. In general, monitoring prezometers should be sited in 
the most permeable zones of the rocks, particularly on shear zones 
or faults underlying or down hydraulic gradient from the areas 
with groundwater contamination potential. These permeable zones 
should be located using either existing company information, or 
electra-magnetic and resistivity surveys specially designed for 
this purpose. 



I 	The need for ongoing groundwater quality monitoring initiated 
prior to development is considered critical in the assessment of 
the effects of the project on the environment. 

I I trust the above, and the appendages, are adequate for your 
present needs. Should you require clarification or expansion 

I
please do not hesitate to contact me directly. 

Your sincerely 

S R Middleton 

I 	Manager, Resource Assessment 
Macquarie-Western Region 

I on behalf of 

Regional Manager 
Macquarie-Western Region 
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DEPARTMENT OF WATER RESOURCES 

NEW SOUTH WALES 

GENEPAL REQUrREMENT: FOR ENVIRONTENTAL IMPACT STATEMENTS 

A comprehensive environmental impact statement for a development proposal 
should include consideration of water resources matters set out in Clause 
56 of the Environmental Planning and Assessment Regulation, 1980. This 
is important because it allows the Department to ensure that the water 
resources are adequately protected, efficiently used and properly managed. 

For the Department to gain a clear understanding of the proposal, likely 
impacts on the water resources and its proposed safeguards, the following 
matters should be considered and appropriately supported by maps, plans, 
diagrams, photographs eto: 

(A) 	Water Resources 

(1) 	surface water and groundwater hydrology of the site and 
other relevant areas; 

annual potable and make-up water demands for different 
phases of the proposed operations, and the preferred and 
alternative sources of supply; 

possible loss of streamfiows or groundwater, and remedial 
measures proposed; 

the overall impact of the proposal on the surface and 
groundwater resources in the area with attention to water 
levels, water quality and possible effects on any existing 
bores; 

monitoring and assessment arrangements for make-up water 
pumping, and for the performance of any stream diversion 	 I works; and 

(iv) 	impacts on wetlands and estuarine environment. 	 I 
(B) 	Water Quality 

Although the prevention of water pollution is the responsibility of the 
State Pollution Control Commission, the Department is responsible for the 
quality of waters in New South Wales, Thus the Department works closely 
with the Commission in assessing potential pollution hazards and 
recommends limits to be imposed on effluent discharge licenses issued by 
the Commission. 

I 



I 
The quantity and quality oL off 1.uent: discharged f:om the ofte and their 

I 	
effect on receiving waters should he accessed. 	Thisr orsiab LOfl 15 
to 	determine I imits to be spec if led on d charge 1 tsnsns issued by tho' 

State Pollution Control Commission. 

I The limits s e t out in Schedule 2 of the Clean Waters Act arm not 
necessarily acceptable to the Department. The overall effect of many 
point source discharges often needs to be considered in assessing the 
total impact of many different landuce activities on a water resource. 

Provision should be made for on-site fuel storage as well as treatment 

I 	
and disposal facilities for industrial and domestic wastes, tailings and 
contaminated or toxic leacates. 

(C) 	Water Management Plan 

The environmental impact statement for the proposal should contain- a 
comprehensive water management plan. 

The plan should describe the water requirements, sources of supply, 
storage arrangements and drainage facilities. it should also include 
provisions for preventing contamination of water resources in periods of 
both wet and dry weather. 

I 	
The Department examines the plan to ensure that it is viable, and that it 
provides adequate safeguards for the protection of water resources. 

A comprehensive water management plan can best be depicted by using flow 

I 	diagrams and plans delineating elements of the proposal and containing 
the following information: 

I 	
(i) 	technical details and design criteria adopted for water 

control, storage and treatment works to manage the natural 
runoff, site runoff and effluents, tailings water, 
groundwater inflow and overburden and stockpile leachates; 

I 	 and, 

	

(ii) 	a water budget indicating the quality of water for various 
phases of the project for both wet and dry weather. 

Supplementary notes on some of the points to be considered in the 

I

preparation of water management plans are attached as Annexure A. 

(D) 	Stream Channel and Flood Plain Management 

I 	All works proposed should be designed, constructed and operated so as not 
to cause erosion, sedimentation, or to increase flood levels in 
watercourses. The following requirements are relevant: 

	

(I) 	no works that would impede flood flows are to be located in 
floodways; 

I (ii) 	permanent bridge water-.'ay openings are to be adequate to 
pass a 1 in 100 year flood flow without significantly 

I 	
increasing flood levels and flow velocities; 

no process tailings ponds are to be constructed on defined 
watercntirses; 

I 



I 

the 	storage 	canacity 	ef a 	sediment -tarp ing 	darn 	for 	runoff 

from 	pt'oces tailing: and 	stockpile 	areas 	is 	to be 

s u f f i c i e n t 	to contain - ninoff from 	a 	I 	in 	10 	yar 	storm and 

the dam must br,  when 	its 	capacity 	is 	reduced 	by 10 

per cent; 

the 	spiliway capacities of 	all 	embankment -type 	dams 	are to 

be sufficient to pass a 	1 in 100 year flood discharge; 

for stream diversion works, improvement or protection works 
are to be carried out where necessary to maintain bank and 
bed stability and to allow passage of flows for downstream 
water users without causing additional flood hazards; and, 

all disturbed areas not immediately required for operations 
or stockpiles are to be stabilised to prevent erosion. 

The developer is advised to adopt the design criteria in (iv) and (v) but 
they may be modified according to the life of the proposal and actual 
site conditions in the light of sound hydrologic and engineering 

practices. 

(E) 	River Excavation Management 

The following requirements are relevant to any proposed works that 
involve stream bed or bank excavation. The EIS must Include an 
assessment of the impact of the excavations on the following items: 

(I) 	location of the course of the low flow and high flow 

channel(s); 

bed and bank stability at the site of the development as 
well as upstream and downstream beyond the development site; 

sediment transport discharge of bed load and suspended load 
and the cumulative effects on sediment transport when 
considered together with other operations in the vicinity; 

flood water levels, velocities and extent of inundation at 
the site of the development as well as upstream and 
downstream beyond the development; 

sedimentation or siltation of the channel(s) downstream from 
the development site; and 

bed slope controls, bedrock outcrops and the particle size 
grading of the material left after excavation. 

If a River Excavation Management Plan has been published for the general 
area of the proposal, then the proposal must comply with that Plan and 
the EIS must include assessments of the effects of the proposal on the 
items listed therein. (Plan may be available from Council or the 
Department). 

In addition, the EIS must provide details of the progressive site 
rehabilitation measures that will be implemented. 



-- 

The above information orol that contaior'i in Annexurn B are rrp11red by 

the 	Department to 'mob fo .t to 	;aeao the effect of the oroposed 
excavations on the stability of the cuier, its flow and its course. 
Other effects on the river environment are assessed by other authotioo 
with specific interests. 

(F) 	Licenpp 

The following water-related legislation is relevant to obtaining the 
necessary clearance for the development: 

(i) 	the Rivers and Foreshares Improvement Act requires a permit 
for excavatiQrls between the banks or within 40 metres of the 
banks of a river if they are carried out on private land not 
included in a mining lease (see copy of section 23A) 

the Soil Conservation Act requires that the land owner-Dr 
occupier must have an authority to damage or destroy trees 
between the banks or within 20 metres of the banks of a 
prescribed stream (see copy of section 21D); 

the Water Act requires a license for- 

earthworks within a designated floodplain 

a bore 

a pwep on a stream for mining or industrial purposes; and 

the State Pollution Control Commission Act requires a 
license for the water manoement works and any dsrharges 
therefrom. 

This Department administers the Rivers and Foreshores Improvement and 
Water Acts while the State Pollution Control Commission administers the 
Clean cJaters Act. The Catchment Areas Protection Board administers 
section 21D of the Soil Conservation Act. 

(C) 	Maps and Plans 

Appropriate topographic maps should be used to identify the locations of 
the proposed site and associated operations, existing dams, bores, levee 
banks, access roads and wetlands, and all the proposed water,  managrment 
works. Watercourses affected by the operations and to which site runoff 
and effluents would discharge, should also be identified. 

Plans in suitable scales should be provided with sufficient technical 
details to show the general arrangements of the proposed water management 
works. These works may include clean water, sediment and tailings dams, 
water storage ponds, drainage and flow diversion works, creek crossings, 
bank protection works as well as storage, treatment and disposal 
facilities for tailings and contaminated, toxic or waste effluents. 



MOTE 

The fargoin 	qiii,,- Qinnnts havi' brrn prcparrd to guide developpus when 

preparing envit-anmental impact statemen. Depending on the scaLe and 

location of a particular proposaL, some aspectc may not require extenive 

treatment and may be covered in simple statements. 

S. 
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Water Ouality 
Pointc to be cons dered tn orepatn 

Environrcenk:al troact Aessment.s 

In determining the i.mpact of a development on the water resources of a 
region the Department of Water Resources examines all aspects of water 
supply and disposal. 

I 	
To assess a deve].oprnent's impact on water quality, information is 
required on the following: 

I . pre- and post--development groundwater quantities and 
quality; 

1 . 	pre- and post-development surface drainage quantities and 
quality, including overburden leachates; 

the water budget for the various phases of the development; 

I 	
and 

procedures for obtaining, storing, using, treating and 
disposing of water. 

Questions which the Department seeks to have answered are: 

I . 	would the development change the quantity and/or quality of 
waters on the site or in the region; 

I. 
	if so, what would be the short and long terre consequences 

of this change; and 

I . 	if the development looks like significantly diminishing a 
usable water resource, what actions could be taken, if any, 
during or after the project to maintain or restore the 

I
water resource. 

Questions relating to the water budget would include: 

I . 	would there be a surplus or deficiency of water for the 
project; 

I . 	if there is a deficiency, how would the shortfall be 
overcome; 

I
. 	if there is a surplus, how much water would need to be 

disposed of, and what would the quality be; and 

what would be the details of annual totals, daily rates and 

I periods to which those rates would be applicable. 

The water budget should be given in detail showing all the sources of 

I 	

water including intercepted groundwater, direct rainfall, surface runoff 
and quantities and sources of make-up waters. 



- A2 - 

The quantity and quaLity of alt waters entering,, being, held on, and 

leaving the site wouLd be rosuired: 

The capacities of dams, tanks, pipelines, pumps and drainage channels 
should be given, along with design criteria and operation strategies for 
both dry and wet weather conditions. Simulation studies may be required 
to assess the operational constraints under these conditions. 

The water management plan should be aimed at retaining on site all dirty, 
saline or eutrophic waters. Problems should only occur if water is 

surplus to requirements. 	In that case the plan should provide for the 
separation of "dirty' and 'clean water--,, with releases being made only 

from the clean water system. 

The following questions should be answered in relation to groundwater 
from pits, seepage from overburden, surface runoff and intercepted 

rainwater: 	 - 

how much would be generated (what quantities for each 
source); 

what would be the quality of each source; 

if of poor quality, how, if at all, would it be treated; and 

how would water from each source be disposed of or recycled 

In answering the above questions, consideration should be given to the 
following points: 

bathhouse and sewage effluents should be recycled or, 
preferably, disposed of by irrigation. These effluents 
should not be discharged from the site; 

saline and overburden leachates, and wastes containing 
toxic chemicals, should not be released from the site. 
They might be used For dust suppression or washing: 

intercepted rainwater and runoff from unvegetated areas 

would require ponding and sediment settling before 
discharge from the site; and 

washery effluents may contain grease, sediments, and could 
be saline or have high Biochemical Oxygen Demands. These 
effluents would require treatment before release from the 
site but preferably the effluents should be recycled and 
not released. 

It should be noted that licenses to discharge waters are granted by the 
State Pollution Control Comission under the Clean Waters Act. 
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The Dcpartment of Water Resources may advise the S'tao Po11u.ion Cari -ot 

Commission of cz-iera '.ihich 'gould noed to be met to allow all beneficial 

uses of the receiving waters. The criteria are not fixed but depend on 

the composition of the waste and the point of discharge. 

Prior consultation with the Department would be required in order to 
incorporate discharge constraints in the water management pLan. 

p 



ANNEXURE 13 

INFORMATION REQUIRED BY THE 
DEPARTHENT OF WATER RESOURCES 

FOR ASSESSING THE EFFECT ON FLOOD COND[TIOUS 
OF PROPOSED WORKS IN RIVERS OR ON FLOOD PLAINS. 

A longitudinal section of the river or flood channel over a 
reach tong enough to determine bed slope with reasonable 

accuracy.  

Any available photographs of the river or flood channel which 
could assist in etimating roughness coefficients. 

3 
	

A description of any flood-Liable development in the upstream 
vicinity of the site of the proposed works, with particular 

reference to the location, use, floor level and nature -of 

construction of any building. 

4 
	

The peak level of the maximum known or estimated flood at the 
site and if possible, the date of occurence of this flood. 

5 
	

The datum to which levels are referred. 

6 
	

For proposed road embankinents: 

a longitudinal section showing the levels of the natural 
surface, the proposed formation and the existing formation 
if applicable; and 

details of proposed iaterway openings in the new Formation 
and of existing waterway openings in the present formation 

if applicable. 

	

7. 	For proposed bridges: 

a cross section showing the channel shape, and outlines of 
the piers and superstructure of the proposed bridge and the 

existing bridge or crossing if applicable; 

a statement or drawing illustrating the degree of skewness 
of both proposed and existing bridges; and 

a statement as to whether an existing bridge is to be 
wholly or partly demolished after construction of a new 

bridge. 

	

8. 	For proposed buildings: 

structural details of the proposed buildings between ground 

level and the maximum flood level; and 

a statement as to whether any existing buildings are to be 
wholly or partly demolished after constuction of the new 

buildings. 
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LETTER FROM SOIL CONSERVATION SERVICE, 
5 JULY 1989 
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I 	
CJfl  

I 	 - - 	 - ' 	 1( 
./  

\ \ 

I 
National Systems Research Pty. Ltd., 	 P.O. Box 211, 

I 	Golder House, 	 COBAR. N.S.W. 2835. 
25 Burwood Road, 
HAWTHORN. VIC. 3122. 	 5th July, 1989. 

I 

FL 

I 	 JUL 1989 	RJH:RG 

i 

I Re: Proposed EIS For The Peak Pro-ject, Cobar 

I 	Receipt is acknowledged of your letter 30/6/89. The Soil Conservation Service 
would have most input into the issues of tailing dam design and water 
management. The objectives as stated in attachment A of your letter are 

I 	
satisfactory as far as this department is concerned. Under the mining act all 
rehabilitation should be carried out to the satisfaction of the Soil 
Conservation Service. To enable a comprehensive review of the relevant 
sectcrs in the EIS all steps in the proposed rehabilitation programme should 

I 	be fully outlined.staff of the Soil Conservation Service will be prepared to 
offer advice on any aspects if so required. 

I 
R.J. Harland, 
District Soil Conservationist, 

I 
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LETTER FROM STATE POLLUTION CONTROL COMMISSION, 

I
22 DECEMBER 1988 



1 
__\• 	 _.'1 777 

	

atura± S\stems Research Pty Ltd 	 = 
Golder House 
25 Burwood Road 	 260726 Al 
HAWTHORN VICTORIA 3122 

Attention: Mr S Jones 

 

4 
REcEIvE [I 

co 

5JANlgs 

Dear Sir, 

I refer to our recent telephone conversation and your facsimile 
letter, dated 16 December 1988, concerning The Peak Gold 
Project, Cobar. 

You have requested our comments on the potential dust, noise and 
blast effects from the proposal. 

The proposal is for an underground mine where blasting 
techniques are such that the blast overpressure and vibration 
are likely to be negligible at the nearest non-mine owned 
residence, around 5 km. 

Similarly the dust from blasting would be virtually non 
existant. Although dust emissions from surface activities is 
likely, these emissions will be confined within the premises. 

Data from existing open cut gold mines indicate that dust 
emissions are negliqible outside the premises. 

As a condition of approval, the Commission will set the 
following noise criteria: 

CONTINUOUS NOISE 

TIME 
	

LEVEL (dB (A)) 

am - 7 pm 	 45 
7 pm - 10 pm 	 40 
IOpm-7 am 	 35 
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BLASTING 

TIME 	 BLAST OVERPRESSURE 	GROUND VIBRATION 
LEVEL (dB(lin)) 	PEAK PARTICLE 

\TELOCITY (mm/s) 

Monday - Saturday 

9.00 am - 3.00 pm 	 115 	 5 
6.00 am - 9.00 am 	 105 	 2 
3.00 pm - 8.00 pm 	 105 	 1 

Sunday, Public Holidays 

6.00 am - 8.00 pm 	 95 	 1 

Any Day 

8.00 pm - 6.00 am 	 95 	 1 

The above are relevant for the nearest or any affected residence 
not owned or controlled by the subject company. The above values 
represent maximum allowable values. 

Further, the Commission will require the noise levels from all 
aspects of the operation to be tested and compliance with the 
above levels must be demonstrated. 

Given the above we can see no necessity in carrying out testing 
and sampling program at the site. 

In such circumstances it is reasonable to assume the dust 
deposit rate will be similar to the usual background levels for 
similar environments and the daytime background noise level 
would be around 40 dB(A) and nighttime around 25 dB(A). In the 
latter instance, the Commission will accept a background level 
of 30 dB(A) as the minimum level. 

If you have any enquiries please do no hesitate to contact me. 

Yours sincerely 

T Knowles 
for Secretary 

!— 
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CYANAMID MATERIAL SAFETY DATA 

by 

Cyanamid B. V. 
Coolsingel 139, 3012 AG Rotterdam 

The Netherlands 



I 	
IIA MJ 

CYANAMID INTERNATIONAL 
CHEMICALS DIVISION 	MSDS NO. 2971-01 

I 	MATERIAL SAFETY DATA 	 DATE 07/19/83 

I PRODUCT 	 TRADEMARK: 	 AEROPHINEt 3418 A Promoter 
ID ENTIF1CATI ON 	SYNONYMS:. 	 Sodium diisobutyldithiophosphinate, 50% aqueous 

solution 	 - 

I CHEMICAL FAMILY: 	Dithiophosphinate 

MOLECULAR FORMULA (C4H9)2P(S)SNa 

I
MOLECULAR WGT. 	232 

I 	WARNING 	 CAUSES EYE 1RRITA11ON 
MAY CAUSE SKIN IRRITATION 

I 	HAZARDOUS 	COMPONENT 	CAS. NO. 	% 	TWA/CEILING REFERENCE 

INGREDIENTS 	No Threshold 
Umit Values 

I 	
(TLV). have been 
established by 
ACGIH 

NFPA HAZARD 	Not Established 
RATING 

HEALTH HAZARD 	EFFECTS OF 	 Acute oral (rat) and acute dermat (rabbit) LD50 values 

INFORMATION 	OVEREXPOSURE 	are 3.35 glkg and >5.0 g/kg, respectively. Moderate 

I
skin irritation and severe eye irritation were produced 
during primary  irritation studies with rabbits. 

FIRST AID: 	 In case of skin contact, wash affected areas of skin with 
soap and water. In case of eye contact, immediately 

I 	
irrigate with plenty of water for 15 minutes. Refer to a 
physician without delay. 

I 
I 
I 
I 
1 	t Trade name is reqstereQ trademaric ot Amencan Cyanamid Comoany. 

I
EMERGENCY PHONE: In the Netherlands: 01819-14347; Outside the Netherlands: 31-1819-14347 

CYANAMID B.V. Coolsingel 139, 3012 AG ROTTERDAM, THE NETHERLANDS 



MSDS NO. 2971-01 
AEROPHINEt 3418 A Promoter 

FIRE AND 	 FLASH POINT: 	 Not Available 
EXPLOSION 	 FLAMMABLE LIMITS 	Not Available 
HAZARD 	 (% BY VOL): 
LNFORMATION 

DECOMPOSITION TEMP: Not Available 

FIRE FIGHTING: 	 Use water, carbon dioxide or dry chemical to extinguish 
fires. Wear self-contained, positive pressure breathing 
apparatus and full firefighting protective clothing. See 
Exposure Control Methods for special protective 
clothing. 

REACTIVITY DATA 	STABILITY: 	 Stable 
CONDITIONS TO AVOID: - None known 

POLYMERIZATION: 
CONDITIONS TO AVOID: 

INCOMPATIBLE 
MATERIALS: 

HAZARDOUS 
DECOMPOSITION 
PRODUCTS: 

Will Not Occur 
None known 

Strong mineral acids and strong oxidizing agents. 

Thermal decomposition or combustion may produce 
carbon monoxide, carbon dioxide, hydrogen sulfide, 
sulfur oxides and/or oxides of phosphorus. 

PHYSICAL 	 APPEARANCE AND Colorless to light yellow or green liquid: trace of 

PROPERTIES 	ODOR: hydrogen sulfide-like odor 

BOILING POINT: 223 F (111.6 C) 

MELTING POINT: Not Available 

VAPOR PRESSURE 17.5 mm Hg @ 20 C (value of water) 

SPECIFiC GRAVITY: 1.1 

VAPOR DENSITY: Not Available 

% VOLATILE (BY VOL): c50 (water by weight) 

OCTANOL/H20 Not Available 
PARTITION COEF.: 

pH: 8.5-9.0 

SATURATION IN AIR Not Available 
(BY VOL): 

EVAPORATION RATE: Not Available 

SOLUBILITY IN WATER: Complete 



I
MSDS NO. 2971-01 

AEROPHIN Et 3418 A Promoter 

I
SPILL OR LEAK 	STEPS TO BE TAKEN IN 	In addition to the protective clothing/equipment in 
PROCEDURES 

	

	CASE MATERIAL IS 	Exposure Control Methods, wear impervious boots. 
RELEASED OR SPILLED: 	Cover spills with some inert absorbent material; sweep 

up and place in a waste disposal container. Flush area 

I
with water. 

' WASTE DISPOSAL 	Disposal must be made in accordance with applicable governmental regulations. 

SCIAL 	 HANDLING AND 	 None 
P. ...CAUTIONS 	STORAGE/OTHER: 

I- 
777 	/Q. 	 Marvin A. Friedman, Ph 0.. Orector of ToxicoIoY and Product Safety 

I
This intormation is given witnout any warranty or representation, we do not assume any legal resOonsioitity,  for same, nor do we give Permission, 

inoucement or recommenuation to practice any patented invention without a license. It is ottereo Solely for your consioeratlon. investigation and 

ventication. Before using any product read its laOeL 



MSDS NO. 2971-01 
AEROPHINEt 3418 A Promoter 

EXPOSURE 	 Engineering controls are not usually necessary, if good hygiene practices are strictly 
CONTROL METHODS followed. Respiratory protection is generally not required during normal operations. 

Wear the following as necessary to prevent skin contact work pants, long sleeve 
work shirt and impervioUs gloves. For operations where eye or face contact can occui 
wear chemical splash proof goggles. Provide eyewash fountain in close proximity to 
points of potential exposure. 



~7 C' YA PJA MID 

MATERIAL SAFETY DATA 
MSDS NO. 0412-01 
CAS NO. 
DATE: 08/13/82 

PRODUCT 
IDENTIFiCATiON 

TRADEMARK: 	 AEROFLOAT® 211 Promoter, Aqueous 

SYNONYMS: 	 None 

CHEMICAL FAMILY: 	Phosphorodithioate salt 

MOLECULAR FORMULA: Mixture 

MOLECULAR WGT.: 	Mixture 

%*ARNING 	 CAUSES BURNS OF EYES AND SKIN 

HAZARDOUS 	 COMPONENT 	CAS. NO. 	 TWA/CEILING REFERENCE 
INGREDIENTS 	No Permissible 

Exposure Limits 
(PEL), have been 
established by OSHA 

NFPA HAZARD 	Not Established 
RATiNG 

HEALTH HAZARD 	EFFECTS OF 	 Acute oral (rat) and acute dermal (rabbit) LD50 values 
INFORMATION 	OVEREXPOSURE: 	are 8.43 g/kg and 5.95 g/kg, respectively. Marked eye 

irritation and skin corrosion were produced during 
primary irntation studies with rabbits. 

FIRST AiD: 	 In case of skin contact, remove contaminated clothing 
without delay. Wear impervious gloves. Cleanse skin 
thoroughly with soap and water. Do not omit cleaning 
hair or under fingernails if contaminated. Do not reuse 
clothing without laundering. Do not reuse contaminated 
leatherware. In case of eye contact, immediately irrigate 
with plenty of water for 15 minutes. Obtain meoical 
attention without delay. 

EMERGENCY PHONE: 201/835-3100 

AMERICAN CYANAMID COMPANY, WAYNE, NEW JERSEY 07470 



MSDS NO. 0412-01 
AEROFLOAT® 211 Promoter, Aqueous 

FIRE AND FLASH POINT: >200 F ( >93.3 C) 
EXPLOSION METHOD: Setaflash Closed Cup 
HAZARD FLAMMABLE LIMITS Not Available 
INFORMATION (% BY VOL): 

AUTCIGNITION TEMP: Not Available 

DECOMPOSITION TEMP: Not Available 

FIRE FIGHTING: Use water, carbon dioxide or dry chemical to extinguish 
fires. Wear self-contained, positive pressure breathing 
apparatus and full firefighting protective clothing. See 
Exposure Control Methods for special protective 
clothing. Sulfur dioxide or hydrogen sulfide may be 
formed under fire conditions. Do not flush to sewer 
which may contain acid. This could result in generation 
of toxic and explosive hydrogen sulfide gas. 

REACTIVITY DATA STABILITY: Stable 
CONDITIONS TO AVOID: None known 

POLYMERIZATION: Will Not Occur 
CONDITIONS TO AVOID: None known 

INCOMPATIBLE This product contains a neutralized dithioacid. Avoid 
MATERIALS: contact with strong oxidizing agents and mineral acids. 

HAZARDOUS Thermal decomposition or combustion may produce 
DECOMPOSITION carbon monoxide, carbon dioxide and/or oxides of sulfur 
PRODUCTS: and phosphorus. 

PHYSICAL APPEARANCE AND Clear, pale yellow to dark amber, mobile liquid; 
PROPERTiES ODOR: noticeable odor 

BOILING POINT: Not Available 

MELTING POINT: e0 F; 	-17.8 C (freezing point) 

VAPOR PRESSURE: Similar to water 

SPECIFIC GRAVITY: 1.175 @ 25 C 

VAPOR DENSITY: Similar to water 

% VOLATiLE (BY VOL): 59 (water by weight) 

OCTANOL/H20 Not Available 
PARTITION COEF.: 

pH: 11.0 minimum 

SATURATION IN AIR Similar to water 
(BY VOL): 

EVAPORATION RATE: Similar to water 

SOLUBJL!! IN WATER: Commeie 



MSDS NO. 0412-01 
AEROFLOAT® 211 Promoter, Aqueous 

— SPILL OR LEAK STEPS TO BE TAKEN IN In addition to the protective clothing/equipment in 
PROCEDURES CASE MATERIAL IS Exposure Control Methods, wear impervious boots and 

I RELEASED OR SPILLED: a rain suit. Cover spills with some inert absorbent 
material; sweep up and place in a waste disposal 
container. Flush area with water. 

WASTE DISPOSAL Disposal must be made in accordance with applicable governmental regulations. 

I
SPECIAL HANDIJNG AND AEROFLOAT 211 Promoter should not be mixed with 
PRECAUTIONS STORAGE/OTHER: acids since evolution of toxic and explosive hydrogen 

sulfide gas could result. This precaution does not, of 
course, apply to addition of this reagent to flotation 

1 puips in amounts customarily used in flotation. 

I ,/Q. 	 Marvin A Frieuman. Ph 0.. Oirector or Tosicoioay ann Product Satety 

This intormatton is qiven without any warranty or reoresentaton. Ne no not assume any ieaai resoonsioulitv,  ror same, nor no we give oermission. 

I 	

nducement or recommendation to oracoce any natentea invention witriout a license. it is orferen soleiv ror your consideration, investigation ann 
eritication Betore using any proauct reaa its latiei. 



I 
MSDS NO. 0412-01 

AEROFLOAT® 211 Promoter, Aqueous 

EXPOSURE Engineering controls are not usually necessary, if good hygiene practices are stnctly 
CONTROL METHODS followed. Where engineering controls are effective, respiratory protection is generally 

not required. If certain operations require respiratory protection, use a NIOSH 
approved respirator recommended by an industrial hygienist. Material causes eye and 
skin burns or severe irritation on contact. A full facepiece respirator will provide eye 
and face protection. Wear the following as necessary to prevent skin contact; work 
pants, long sleeve work shirt, impervious gloves and impervious apron. For operations 
where eye or face contact can occur wear respiratory protection outlined above (full 
facepiece) or chemical splash proof goggles and a faceshield. Provide eyewash 
fountain and safety shower in close proximity to points of potential exposure. 



A MID 

: 	
CYANAMID INTERNATIONAL 

CHEMICALS DIVISION MSDS NO. 2919-01 
CAS NO. 

I 

MATERIAL SAFETY DATA 	 DATE: 07/19/83 

PRODUCT 	 TRADE NAME: 	 AEROt 4037 Promoter 

1 IDENTIFICATION Ii\,.Ac. 	 Mrrip 

CHEMICAL FAMILY: 	Dithiophosphate/thiOflOCarbarnate salts 

MOLECULAR FORMULA: Mixture 

MOLECULAR WGT.: 	Mixture 

"ARNING 	 CAUSES BURNS OF EYES AND SKIN 

HAZARDOUS 	 COMPONENT 	GAS. NO. 	 1WA/CEILING REFERENCE 

INGREDIENTS 	No Threshold 
Umit Values 
(TLV), have been 
established by 
ACGIH 

NFPA HAZARD 	Not Established 

RATING 

HEALTH HAZARD 	EFFECTS OF 	 Acute oral (rat) and acute derrnal (rabbit) LD50 values 

INFORMATION 	OVEREXPOSURE: 	are 3.54 mI/kg and 1.13 mI/kg, respectively. Severe eye 
irritation and skin corrosion were produced during 
primary irritation studies with rabbits. 

FIRST AID: 	 In case of skin contact, remove contaminated clothing 
without delay. Wear impervious gloves. Cleanse skin 
thoroughly with soap and water. Do not omit cleaning 
hair or under fingernails if contaminated. Do not reuse 
clothing without laundering. Do not reuse contaminated 
Ieatherware. In case of eye contact, immediately irrigate 
with plenty of water for 15 minutes. Obtain medical 
attention without delay. 

I 

I 

	 t Trade name is registered trademark of American Cyanamid Comoany. 

EMERGENCY PHONE: In the Netherlands: 01 819-14347; Outside the Netherlands: 31-1819-14347 

CYANAMID B.V. Cootsingel 139, 3012 AG ROTTERDAM, THE NETHERLANDS 



MSDS NO. 2919-01 
AERO 4037 Promoter 

FIRE AND FLASH POINT: >200 F ( >93.3 C) 

EXPLOSION METHOD Closed Cup -.-.-- 

HAZARD FLAMMABLE LIMITS Not Available 

INFORMATION (% BY VOL): 

AUTOIGNITION TEMP Not Available 

TEP: n(APflSIT1C)N 	M Not Available -. - 	-- 
FIRE FIGHTING: 

Use water, carbon dioxide or dry chemical to extinguish 
Wear 	 positive pressure breathing fires. 	self-contained, 

apparatus and full firefighting protective clothing. See 
Exposure Control Methods for special protective 
clothing. Sulfur dioxide or hydrogen sulfide may be 
formed under fire conditions. Do not flush to sewer 
which may contain acid. This could result in generation 
of toxic and explosive hydrogen sulfide gas. 

REACTiViTY DATA 	STABILITY: Stable 

CONDITIONS TO AVOID: None known 

POLYMERIZATION: Will Not Occur 

CONDITIONS TO AVOID: None known 

INCOMPATIBLE 
This product contains a neutralized dithioacid. Avoid 

MATERLLS: 

monoxide, carbon dioxide, hydrogen sulfide carbon DECOMPOSITION 
PRODUCTS 

and/or oxides of sulfur and phosphorus. 

PHYSICAL 	 APPEARANCE AND 

PROPERTiES 	ODOR: 

BOILING POINT: 

MELTING POINT: 

VAPOR PRESSURE: - 
SPECIFIC GRAVITY: 

VAPOR DENSITY: - 
% VOLATILE (BY VOL) 

OCTANOL/ H20 
PARTITION COEF.: 

pH: 

SATURATION IN AIR 
(BY VOL): 

EVAPORATION RATE: 

SOLUBILITY IN WATER: 

Light yellow liquid; mercaptan-Ilke uuu1 

21 2-310 F; 100-154.4 C 

Not Available 

Similar to water - 
1.075 @ 250 

Similar to water - 
CQ 56 - 
Not Available 

11-13 

Similar to water 

Similar to water 

Slightly 



I 	 C 
MSDS NO. 2919-01 

I

AERO 4037 Promoter 

I 

SPILL OR LEAK 	STEPS TO BE TAKEN IN 	In addition to the protective clothing/equipment in 

PROCEDURES 	CASE MATERIAL IS 	Exposure Control Methods, wear impervious boots and 
RELEASED OR SPILLED: 	a rain suit. Cover spills with some inert absorbent 

material; sweep up and place in a waste disposal 

I

.container. Flush area with water. 

WASTE DISPOSAL 	Disposal must be made in accordance with applicable governmental regulations. 

SPECiAL 	 HANDLING AND 	AERO 4037 Promoter should not be mixed with acids 

pPOAUTIONS 	STORAGE/OTHER: 	since evolution of toxic and explosive hydrogen sulfide 
gas could result. This precaution does not, of course, 

I 	

apply to addition of this reagent to flotation pulps in 
amounts customarily used in flotation. 

I 

I 

( 

Main k Fdedman. Ph.D.. Director of Toxicology and Product Safe ty 

e give permission. 
This intormanon is given wiulout any warranty or representation. We 00 not assume any legal responsibility for same, nor oo w 

inducement, or recommenoation to practice any patented inventiOn without a license. 
his orteredi solely for your consideratiOn, investigation and 

ventication. Before using any product read its label. 



I 
I 

C 
MSDS NO. 2919-01 	1 

AERO 4037 Promoter 

EXPOSURE 	
Engineering controls are not usually necessary, if good hygiene practices are strictly 

S 	
followed. Where engineering controls are effective, respiratory protection is generally 

CONTROL METHOD not required. If certain operations require respiratory protection, use an approved 
ed by an industrial hygienist. Material causes eye and skin bums 

respirator recommend  or severe irritation on contact. A full facepiece respirator will provide eye and face 
protection. Wear the following as necessary to prevent skin contact: work pants, long 
sleeve work shirt, impervious gloves and impervious apron. For operations where eye 

tion outlined above (full facepiece) 
or face contact can occur wear respiratory protec  
or chemical splash proof goggles and a faceshield. Provide eye 

wash fountain and 

safety shower in close proximity to points of potential exposure. 

I  
I 
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1.0 	INTRODUCTION 

Peak Gold Mines Pty Ltd (PGMPL) are proposing to develo 1 an underground 

I 	gold mine at The Peak near Cobar, NSW (see Figure 1). A feasibility study 

for the tailings disposal system for the project has been done by Coffey & 
Partners Pty Ltd (CAP) and was completed in February, 1989. The results of 

I this study are contained in CAP Report No Z24/5-MB. 

By way of a letter dated 30 June, 1989, PGMPL requested CAP to submit a 
proposal for the design of the tailings dams, water management scheme and 

I 	groundwater effects for the final Environmental Impact Statement. In July, 
1989, PGMPL verbally requested CAP to proceed with the design. 

I 	This report presents the results of the work undertaken for the tailings 
dam and water management scheme. The results of the work on the 
groundwater aspects are contained in a letter to NSR Environmental 

I
Consultants, dated 26 July, 1989. 

2.0 	BACKGROUND 

I 	The feasibility study investigated six tailings disposal schemes, 

designated Scheme 1 to Scheme 6, for the Peak Mine. Schemes 1 to 3 
involved disposal at the Peak Mine, Schemes 4 and 5 at the nearby New 

I 	Occidental Mine and Scheme 6 at the CSA Mine. Of the options investigated. 
PGMPL requested the design for the tailings disposal scheme be based on 
Scheme 1. 

Scheme 1 entails depositing tailings in a broad valley located immediately 
to the west of the plant area as shown in Appendix A. The scheme was 

designed with a capacity of 5 million tonnes of tailings assuming a settled 
dry density of 1.2 t/m3. The tailings would be produced from a fresh 
strong siltstone rock, non slaking in character. It was anticipated 
approximately 70 of particles would be finer than 75 micron and would have 
a specific gravity of about 2.7. It was considered such tailings would 
beach at a grade of 1%. 

Preliminary investigations by others into the characteristics of the 

tailings gave a mean specific gravity of 2.763 and an average grading curve 
as given in Appendix B. The specific gravity and percent finer than 75 
micron were similar to the values assumed for the feasibility study. 
However, it is proposed to backfill the stopes using the coarser fraction 
(sand fill) of the tailings. Estimates, by others, of the grading of the 
residual slimes have been made and are also given in Appendix B. 	These 
values for the gradings of the run-of--mill tailings and slimes have been 
adopted for design purposes, although it is understood that the gradings 
are preliminary only and subiect to review as development of the project 
continues. 
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The settling characteristics of the slimes will be different to the run-of-
mill tailings. No settling tests have been done for either type of 
tailings. Based on CAP experience from projects with similar types of 
tailings we would expect a settled dry density in the range 1.0 to 1.1 for 
the slimes and 1.2 to 1.4 for the run-of-mill tailings. Values of 1.1 for 
slimes and 1.2 for run-of-the-mill tailings have been adopted for the 
design but would need to be confirmed by measurements after tailings 
deposition had commenced. 

The estimated grading curves indicate that the slimes would consist of 
particles finer than 75 micron, As such this material would be expected to 
deposit at a beach angle much flatter than i. For the purposes of this 
study, it has been assumed the tailings will deposit with a horizontal 
surface. 

At present no estimate of the quantity of run-of-mill tailings and slimes 
to be stored, or the timing of production of such is available. However, 
backfilling of the stopes is expected to commence early on in the life of 
the project and continue as required throughout its duration. Thus both 
types of tailings will be produced throughout the operation of the mine. 
For the detail design we have assumed that the properties of the tailings 
would approximate those of the slimes. 

For planning purposes, Minenco Pty Ltd have advised the tailings production 
rates, slurry percentage solids and pumping rates, as given in Table 1 for 
various operating conditions. Based on these values the quantity of 
supernatent water for the various conditions has been estimated. PGMPL 
have advised that the supernatent water may or may not be recycled. Should 
it be recycled then it is proposed to pump the water directly from the 
reservoir. 

TABLE 1 
Characteristics of Tailings 

Tailings 	Production Solids Pumping Rate Supernatent Operating 
Rate 	(t/hr) 7. (mi/hr) Water 	(m d/hr) Condition 

Run-of-Mill 	58 39 113 64 No sand fill 
preparation or 
backfilling of 
stopes. 

58 30 155 106 As above but 
maximum 
drainage of 
water from 
sand filling. 

Slimes 	 18 14 120 103 Sand fill 
preparation 
and either 
storage of 
fill or 
backfilling of 
stopes. 



Z24/6-MB 
25 August 1989 	 - 5  

For the feasibility study it was assumed that cyanide may be used during 
processing of the ore. To minimise the risk of discharge of water and 

I 	hence cyanide from the storage, a buffer storage equal to the volume of 
runoff from the 1-in-100 year, 72 hour duration storm flowing into the 
tailings storage is provided. PGMPL have indicated that a CIP Plant may be 

I used and as such a buffer storage would be required. 

The design capacity for the tailings storage is 5 million tonnes. For a 

I 	
settled dry density of 1.1 t/mn3 a storage volume of approximately 4.5x106m3  
is required. Furthermore, PGMPL have requested that a scheme with a 
capacity for an additional 5 million tonnes be identified. 

3.0 	TAILINGS DISPOSAL 

3.1 	General 

I The arrangement adopted for the tailings disposal scheme is shown in Figure 
2. It consists of a series of embankments in the southern half of the 

I 	
storage area. An emergency spiliway has been provided and is located on 
the western side of the storage. The principal features of the scheme are 
given in Table 2. 

TABLE 2 
Principal Features of Scheme 

Embankment Crest Level 

Top of Tailings 

Buffer Storage (n13) 

Emergency Spillwav Crest Level 

Emergency Spillway Design Discharge (m3/s) 

Emergency Spillway Crest Length (m) 

3.2 	Geological and Materials Investigations 

RL 253.1 

RL 251.8 

283,000 

RL 252.1 

30 

50 

Investigations during both the feasibility study and the present study have 
been undertaken to assess the foundation conditions for the structures and 
the suitability of the local materials for use in the dams. 

Five test pits, TP1 to TP5, were excavated during the feasibility study. A 
further ten test pits, designated TP6 to TP15, were excavated by backhoe 
for this study. The approximate location of these pits is shown on 
Figure 3. 	Logs of the additional pits are given in Appendix C together 
with explanation sheets defining the terms and symbols used in their 
preparation. 
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The logs of the additional pits were similar to those for the initial five 
pits. The upper layer of material consisted of a sandy silt which was up 
to 0.5m deep and showed evidence of root fibres. This material was medium 
dense and dry. Below the sandy silt bedrock was encountered. This 
material is generally siltstone although some shale was encountered. 
Generally it is light grey in colour but can also be red, red-brown, white 
or yellow-brown. The bedrock is highly weathered near its surface becoming 
moderately weathered with depth. Backhoe refusal occurred between 0.7m and 
1.25m below the natural surface, that is between a depth of 0.4m and 1.0m 
into the bedrock. 

3.3 	Embankment 

The typical embankment cross-section adopted for the design is shown in 
Figure 4. The bulk of the embankment is constructed of a low permeability 
soil (Zone 1). To control seepage through the embankment, a downstream 
rockfill toe has been incorporated in the embankment. This zone consists 
of filter material (Zone 2) and rockfill material (Zone 3) . The rockfill 
toe has not been specified for embankment heights less than 3m. The 
embankment zoning will allow for staged construction which is discussed in 
Section 4.3. 

Slopes of 2 to 1 upstream and 2.5 to 1 downstream have been adopted. Such 
slopes are considered adequate from a stability point of view for the 
adopted cross-section. A crest width of 4m has been selected which should 
suit the type of machinery typically used for construction of such 
embankments. 

Some gravel was found in the test pits excavated at the southern end of the 
valley. Accordingly a cut-off trench down to bedrock has been incorporated 
in the embankment to control seepage under the darn. During construction it 
would be necessary to confirm that the bedrock is essentially tight and any 
seepage through the foundations would be small. 

The zoning has been selected to suit our understanding of the availability 
of the various materials. As discussed in Section 4.2, the Zone 2 and 3 
material would be obtained from waste rock. The quantity required in the 
embankments has been deliberately kept small to maximise the amount of 
waste material available for use during rehabilitation (see Section 6.0). 
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I 3.4 	Buffer Storage 

I 	As described in our feasibility report, it is usual to provide a buffer 
storage to reduce the risk of discharge from reservoirs containing toxic 
material, such as cyanide, during times of extreme rainfall. While there 

I 	are no guidelines defining the criterion by which the buffer storage should 
be sized, it is considered appropriate to adopt the 1-in-100 year, 72 hour 
duration storm as the design storm. The buffer storage is then made equal 
to the volume of runoff arising from the design storm assuming the rainfall 

l 	
falls over the total reservoir catchment and there are no losses due to 
infiltration. 

I 	Using the methods presented in the 1987 edition of Australian Rainfall and 
Runoff, a rainfall of 2.3mm/hour was calculated for the design storm. The 
volume of runoff from the catchment was calculated to be 283,000m3. 

I 3.5 	Emergency Spiliway 

An emergency spillway has been provided to safeguard the ernbankments from 

I overtopping due to extreme rainfall events. Again, there are no set 
guidelines defining the criterion by which the spillway capacity should be 
determined. For the Peak Mine, the 1-in-100 year, 1 hour duration storm 

I 	has been adopted as the design storm. Using the methods presented in the 
1987 edition of Australian Rainfall and Runoff, a rainfall intensity of 
65mm/hour was determined. The spillway design discharge is then assumed to 

I 	equal the inflow into the reservoir resulting from this rainfall intensity 
over the total reservoir catchment assuming no losses and the water level 
in the reservoir before the storm occurs is at the elevation of the 
spillway crest. 

I The design discharge for the emergency spillway was calculated to be 30 
Is. For the adopted arrangement as shown in Figure 5, the emergency 

I 	spillway has been assumed to have a discharge capacity equal to -a broad 
crest weir, namely:- 

I 	
Q 	1.65 LH32  where 0 	= emergency spillway discharge (n13/s) 

	

L 	= width of emergency spillway (rn) 

	

H 	= depth of water upstream of emergency 
spillway crest (m) 

1.65 = discharge coefficient 

The rise in water level in the reservoir (that is the depth of water 

I 	upstream of the emergency spillway crest) has been made equal to 0.5m. 
Thus the required emergency spillway width is 50m. 



The emergency spillway has been sited such that its crest and discharge 
channel should be located in rock. As such no major precautions should be 
necessary to protect the structure against erosion during times of 
operation. Some minor concrete .qorks may be necessary in the vicinity of 
the crest structure, as may rock armouring of the embankment slopes near 
the emergency spillway. 

	

4.0 	CONSTRUCTION 

	

4.1 	General 

Construction of the tailings disposal scheme will involve construction of 
embankmentg and emergency spillways. No decant system has been 
incorporated in the design. The supernatent water would be drawn off by 
pumping from the reservoir, or allowed to evaporate. 

Prior to constructing the embankrnents, all vegetation and topsoil would be 
stripped from the dam foundations. Similarly the reservoir area would be 
cleared and the topsoil stripped and stockpiled for use during 
rehabilitation. The reservoir area is about 1 square kilometre at RL 251.8 
and hence a large quantity of topsoil would need to be moved. It is 
proposed to strip the topsoil to suit the development of the storage. A 
possible topsoil stockpile area is shown in Figure 3. 

The position adopted for the emergency spillway 
actual location of rock at the spillway site. 
suitable quality rock for the crest and channel 
crest is located mi below the natural surface. 
emergency spillway indicate that this is not th 
spillway arrangement would need to be amended t 
encountered, 

crest will depend on the 
The present layout assumes 
in the vicinity of the 
Should excavation for the 

e case, then the emergency 
o suit the conditions 

4.2 	Construction Materials 

Three construction materials are required for the embankment, namely a low 
permeability earthfill, a filter material and rockfill. 

The materials investigation (see Section 3.2) within the proposed tailings 
storage area indicated that there is about a O.5m thickness of highly to 
moderately weathered siltstorie below the surface soils. This siltstone 
material, when compacted, should break down to a silty sand which should be 
suitable for use as earthfilj. (Zone 1). All the estimated quantity of 
earthfill material available within the storage area (See Figure 3) would 
be required for construction of the einbankments for the proposed tailings 
storage scheme and for the storage of an additional 5 million tonnes. As 
it is proposed to construct the scheme in stages (see Section 4.3), all 
suitable earthfil], material which would be inundated by tailings prior to 
being required for use in the embankments would need to be stockpiled. A 
pOssible earthfill stockpile site is shown on Figure 3. 
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It is proposed to obtain the filter and rockfill material from the mine 
waste rock, of which we understand there should be adequate quantities 
available. The filter material would consist of the finer portion of the 
waste material. Grading tests will be required to define the material 
suitable for use as a filter. Should the waste rock be considered 
unsuitable as a filter then alternative sources would be required. It is 
thought that the hill on the western side of the storage as shown in 
Figure 3 would be a suitable source for filter material. Some processing 
of the material would possibly be required. Alternatively, one of the 
local quarries would probably be able to provide a suitable material. 

Some earthfill and rockfill will be excavated as a result of the 
construction of the emergency spillways. This material could be used in 
the embankment construction as appropriate. 

4.3 	Staged Construction 

Staged construction of the tailings storage scheme could be undertaken to 
suit the overall requirements of the project. We understand at the CSA 
Mine the eaibankments for the tailings storages are raised about every three 

years to provide tailings storage capacity for a similar production period. 

Assuming a similar approach for the Peak Mine, construction could be staged 
as shown in Table 3. 	For each stage an emergency spillway would be 
required. There are few possible emergency spillway sites which could be 
readily developed by excavating an open channel to the arrangement shown in 
Figure S. Alternative spillway arrangements, such as providing a lined 
overflow section in the embankment would be expensive to construct. 
Consequently it would appear sensible to reduce the number of construction 
stages to say two, for 4 years and 10 years production. 

TABLE 3 

POSSIBLE STAGED CONSTRUCTION OF SCHEME 

Embankment RL Top of No of Years Emergency Spillway 
Crest RL Tailings Tailings Production Crest RL 

250.1 248.6 4 249.1 
251.8 250.4 7 250.8 
253.1 251.8 10 252.1 

Prior to raising the embankments after the initial stage of construction, 
measurements of the settled dry density should be done to compare with the 
value assumed during design. The required storage volume should then be 
reviewed in light of the new data, along with any changes to the proposed 
tailings production. 
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5.0 	OPERATION 

When deposition of tailings first commences, it is proposed to spigot the 
tailings on the upstream face of_th embankments. Experience has shown 
that this approach reduces the amount of seepage from within the storage. 

A leachate dam immediately downstream of the tailings storage, as shown on 
Figure 2, has been incorporated in the design. Any seepage through the 
embankments or the foundations close to the dam would be collected in this 
storage. Depending on the volume of seepage, the water could either be 
pumped back into the tailings storage or allowed to evaporate. Monitoring 
of ground water is discussed in our letter dated 26 July, 1989. 

The typical embankment cross-section for the leachate dam is shown in 
Figure 4. As the maximum height of the embankment is about 4m, no rockfill 
toe has been incorporated in the design. very little water should pond in 
the storage. Consequently the available storage for runoff is 
approximately three times the buffer storage as defined in Section 3.4 and 
hence no emergency spillway is considered necessary. Construction of the 
embankment including sources for earthfill, would be as discussed in 
Section 4.0. 

Recycling of the supernant water may or may not occur. Should no recovery 
be done in the early years of tailings storage, then a build up of water 
within the reservoir would occur. An estimate of the extent of this build-
up has been made using average monthly values of rainfall and evaporation 
as recorded at the Cobar nieterological office. Runoff losses were assumed 
to equal 357, of the rainfall as given in the report entitled "Review of 
Environmental Factors" prepared by Natural Systems Research Pty Ltd in 
July, 1987. It was assumed that the tailings would consist of slimes and 
103 ni /hr of supernant water would be produced. 

Until the level of the reservoir reaches about RL 247m, there would be a 
net accumulation of water over a year for the conditions assumed. Above 
this level the annual evaporation would exceed the annual input, although 
during the cooler months water would still tend to accumulate (a maximum 
increase of in in the water level has been estimated) . By the time the 
reservoir level reaches about RL 250m the surface area of the storage is 
such that very little water would accumulate and it would cause only a very 
small rise in the storage level. 

From this estimate of the buildup in water level should recycling of water 
not occur, it can be seen the proposed initial stage of construction for 
the embankments to RL 250.1m should be satisfactory. The system could be 
operated such that it could cater for any accumulation of water and still 
maintain the buffer storage requirement. 
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It is anticipated that the tailings would generally be discharged from the 
northern end of the storage. This location is closest to the plant area 
and hence the shortest length of pipeline would be required. Draw-off of 
water from the storage would be done from near the main embankment, that is 
at the southern end of the storage where the water would pond. (Some beach 
slope, albeit small, would form over the length of the pondage.) 
Furthermore, by discharging at the northern end, it will allow the maximum 
time for the tailings to settle out, any cyanide in the water to decay and 
dilution of any concentrations of impurities to occur. 

6.0 	REHABILITATION 

Rehabilitation of the tailings storage area was discussed in our 
feasibility report. Once the storage area is no longer required, the 
tailings would be left to dry out sufficiently to permit trafficking of 
construction machinery across the surface. Layers of suitable waste rock 
material from the mine would be spread over the tailings. The surface of 
this fill would be compacted and broken down to form a low permeability 
surface so as to minimise infiltration of water. The area would then be 
covered with the stockpiled topsoil and appropriately vegetated. The 
external faces of the embankments would also have to be topsoiled and 
grassed. 

7.0 	ADDITIONAL STORAGE CAPACITY 

I

A scheme providing storage capacity for an additional 5 million tonnes of 
tailings has been identified and is shown in Figure 6. This scheme 
involves raising the existing tailings storage embankments to a crest level 
of RL 257m. An emergency spillway would be provided and located on the 

I 	hill on the western side of the storage. The principal features of the 
storage are given in Table 4. 

TABLE 4 

PRINCIPAL FEATURES OF ADDITIONAL STORAGE 

Embankment Crest Level 	 RL 257.0 

Top of Tailings 	 RL 255.8 

Buffer Storage (in3) 	 283,000 

Emergency Spillway Crest Level 	 RL 256.0 

Emergency spillway Design Discharge (m3/s) 	30 

Emergency Spillwav Crest Length (in) 	 50 
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As can be seen from the table. the buffer storage and emergency spillway 
characteristics are the same as for the scheme with an initial storage 
capacity of 5 million tonnes of tailings. 

The tailings storage embankments have been designed to be raised to a crest 
level of RL 257m. Thus the cross-section as shown in Figure 4 would be 
adopted. The emergency spillway arrangement would be similar to that 
discussed in Section 3.5 and is shown in Figures 5 and 6. The construction 
aspects discussed in Section 4.0 would apply for construction for the 
additional storage capacity. 

8.0 	WATER MANAGEMENT SCHEME 

8.1 	General 

Management of drainage water from the mine area is required. Drainage 
water would arise from surface runoff and mine dewatering operations. 
Surface runoff may become dirty or contaminated depending upon which areas 
of the project it flows through. Water from within the mine has been 
classified as contaminated. 

Our understanding of the proposed layout for the project is that the 
surface facilities will be consolidated within one area. As the plant area 
will include stockpiles, processing plant and so forth, runoff from the 
area would be classified as contaminated. PGMPL have advised that 
contaminated water is to be contained under extreme rainfall events. Thus 
it would need to be stored in the tailings storage or an alternative 
pondage. 

8.2 	Surface Runoff 

The proposed location of the plant area as advised by Minenco Pty Ltd is 
shown in Figure 2. The natural drainage of this area is to the south and 
we understand that this natural drainage pattern would be maintained for 
the development of the plant area. As such, it is proposed to collect any 
runoff from this area in the contaminated water pondage located immediately 
to the south. 

The arrangement of the pondage is shown in Figure 2. It consists of an 
earthf ill embankment extending from near the south-west corner of the plant 
area to the side of a small hill south-east of the mine. This hill 
provides a suitable site for the emergency spillway. The principal 
features of the layout are given in Table S. 
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I
TABLE 5 

I PRINCIPAL FEATURES OF CONTAMINATED WATER FONDAGE 

Embankment Crest Level 	 RL 246.0 

I Full Supply Level 	 RL 245.0 

I
Storage Volume (m3) 	 125,000 

Emergency Spillway Design Discharge (ni3/s) 	13 

I Spiliway Width 	(m) 	 25 

The criteria adopted for determining the buffer storage requirement (see 
Section 3.4) 	for the tailings disposal scheme was used to calculate the I storage capacity for the pondage. 	Similarly, the design criteria adopted 
for the emergency spillway (see Section 3.5) is the same as used for sizing 

I
the emergency spillway for the tailings storage. 

To reduce the volume of runoff into the pondage, it is proposed to 
construct the perimeter access road for the plant area about 0.5m above the 

I natural surface. This road would then act as a bund and would prevent 
runoff entering the plant area. 	A 0.5m high bund from the south-west 
corner of the plant area would need to be constructed to the pondage 

I 
embankment. 	Some minor realignment of the natural drainage channels in the 
vicinity of the pondage may 	be also 	required. 

For the proposed layout a significant portion of the runoff is from an area 

I east of the mine and outside the plant area. 	An arrangement for the 
pondage where einbankments essentially connected the south-west and south- 
east corners of the perimeter access roads was considered. 	However, 	for 

I this arrangement the topography does not suit a layout for an emergency 
spillway. 	The estimated quantity of earthfill for the einbankments for this 
alternative arrangement is about the same as for the proposed arrangement 

I 
and hence the alternative arrangement would appear to be more expensive. 
Furthermore, the proposed storage would collect a larger quantity of water 
which could be used in the mine operations if required. 

I There is a small dam in the vicinity of the contaminated water pondage. 
PGMPL have advised that since they have been working in the area rainfall 
runoff has never completely filled the storage. 	This dam has a larger 

I catchment area than the contaminated water pondage. 	Hence it would appear 
that except in times of high rainfall and/or low evaporation, 	there would 
be very little water stored in the pondage. 	(Under these conditions the 
water would generally be stored within the existing dam's storage area. 

I Should any stored water be required for use in the operations, 	it could be 
pumped to the tailings dam or directly back to the plant area. 
Alternatively, 	if the water is not required then it could be allowed to 
evaporate. 
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8,3 	june Dewatering 

By definition water from within the mine has been classified as 
contaminated. As such it is proposed to pump this water directly to the 
tailings storage. Significant quantities of water could arise from 
dewatering operations, especially after recent filling of stopes (see 
Table 1). The design of the tailings storage has incorporated the 
requirements of pumping water from the mine. 

9.0 	ESTIMATE OF QUANTITIES AND COSTS 

9.1 	Estimated Quantities 

Construction of the tailings storage scheme and contaminated water pondage 
will involve the construction of embankments and emergency spillways. 
Stripping of the foundations beneath the embankments will be required. In 
addition, for the tailings storage, the storage area would need to be 
stripped and grubbed and all topsoil stockpiled for use during 
rehabilitation. 

The estimated quantities for the various aspects of the work are given in 
Table 6. As can be seen from the table, the quantity of fill required for 
the embankments is significantly larger than was estimated during the 
feasibility study. The increase is due to the greater embankment heights 
required as a result of no beaching of the tailings. 

9.2 	Estimated Costs 

An estimate of the costs of construction of the embankments and emergency 
spillways has been made and is given in Table 7. The following unit rates 
for construction were assumed. 

Clearing and grubbing reservoir 

Stripping and stockpiling topsoil. 

Stockpiling earthfill 

Embankment Construction 

Earthfill (Zone 1) 
Filter (Zone 2) 
Rockfill (Zone 3) 

Excavation of Rock for Emergency 
Spillway 

$150 /hectare 

$2/rn3  

$2/rn3  

$3.00/rn3  

The cost for the filter and rockfill is based on using waste rock. It is 
assumed that this material would be stockpiled close to the tailings 
storage. A higher unit rate for the filter has been adopted as some 
processing of the material may be needed. 
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TABLE 6 

ESTIMATED QUANTITIES 

(i) 	Tailings Storage 

Clearing & Grubbing Reservoir Area (in2) 

Stripping & Stockpiling Topsoil (in 3) 

Stockpiling earthfill for use in3  
later embankment construction (in ) 

Embankment fill - Zone I (in3) 

Zone 2 (in 3) 

Zone 3 (in 3 

Excavation for Emergency Spiliway - Soil (m3) 

Rock (m3) 

RL 250.1 

700,000 

2.10,000 

150,000 

180,000 

13,000 

5,000 

10,000 

3,000 

Embankment Construction to 

RL 253.1 

300,000 

90,000 

175,000 

14,000 

9,000 

11,000 

5,000 

RL 257.0 

400,000 

120,000 

433,000 

20,000 

31,000 

9,000 

2,000 

Leachate Dam 

Embankment Fill (in3) 
	

15,000 

(iii) Contaminated Water Pondage 

Embankment Fill (in3) 	 20,000 

Excavation for Emergency Spillway 	Soil (in3) 	6,000 

Rock (in3) 	3,000 

NOTES: (1) 	0.5m stripping beneath embankrnents has been assumed 

Assumed depth of topsoil is 0.3m 

Embankmentquantjtjes for RL 253.1 and RL 257.0 are the estimated quantities required 
to raise the embankment from RL 250.1 and RL 253.1 respectively. 

U: 



TABLE 7 

ESTIMATED COSTS ($) 

Embankment Construction to 

RL 250.1 RL 	253.1 RL 257.0 
LflNi 

(I) 	Tailings Storage UQ 

Clearing & Grubbing Reservoir Area 10,000 5,000 6,000 

Stripping & Stockpiling Topsoil 420,000 180,000 240,000 
00 

Stockpiling earthfill for use in 
300,000 - - later embankment construction 

Embankment Fill - Zone J 630,000 613,000 1,516,000 

Zone 2 78,000 84,000 120,000 

Zone 3 20,000 36,000 124,000 

Excavation for Emergency Spiliway 9,000 15,000 6,000 

Leachate Dam 

Embankment Fill 53,000 

(iii) Contaminated Water Pondage 

Embankment Fill 	 70,000 

Excavation for Emergency Spiliway 	 9,000 

\ 
TOTAL 	 1,59.9,000 	 933,000 	 2,012,000 

Contingencies 15% 	 240,000 	 140,000 	 300,000 

GRAND TOTAL (say) 	 1,800,000 	 1,100,000 	 2,300,000 

- - - - - - - - - - - - - - - - - - - - 
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No cost for excavation of soil for the emergency spillway has been made as 
it is assumed that this material would be used in the embankment 
construction and hence the cost of excavation would be included in the cost 
for earthfilj.. The rock excavated for the spillway would also be used in 
the embankment construction. The unit rate adopted for rock excavation is 
assumed to be the differential cost between placing waste rock material and 
excavated rock in the embankment. 

10.0 	SUMMARY AND CONCLUSIONS 

It is proposed to develop a tailings storage scheme immediately to the west 
of the proposed Peak Mine, as shown in Figure 2. The scheme has an 
estimated capacity for 5 million tonnes of tailings. Should an additional 
5 million tonnes of tailings storage capacity be required, then the 
tailings storage could be further developed to the arrangement shown in 
Figure 6. 

It is proposed to develop the tailings storage scheme in stages to suit the 
production of tailings. Initially the einbankments would be constructed to 
a crest elevation of RL 250.1, which would provide storage capacity for 
approximately 5 years of tailings production. The embankrnents would then 
be raised to their design height. For each stage of construction it is 
proposed to incorporate an emergency spillway in the arrangement. 

A leachate dam has been located immediately downstream of the embankments 
to collect seepage from the tailings storage area. Contaminated runoff 
from the plant area would be collected in the contaminated water pondage to 
the south of the plant area. 

I The tailings storage area would be rehabilitated once it is no longer 
required. The tailings would be covered by waste rock and the area 
topsoiled and vegetated. A large quantity of waste rock would be needed 

I 	for this purpose. Consequently only a small amount of the waste material 
has been incorporated in the design of the tailings storage embankment. 

I 
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descriptive terms 
soil and rock 

I 
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I 

SOIL DESCRIPTIONS 

Classification of Material based on UnifiedCiassification System (refer SAA Site Investigation Code AS1726-1975 Add. 
No. 1 Table Dl). 

Moisture Condition based on appearance of soil 

dry 	Looks and feels dry; cohesive soils usually hard, powdery or friable, granular soils run freely through hands 

moist 	Soil feels cool, darkened in colour, conesive soils usually weakened by moisture, granular soils tend to cohere, but 
one gets no free water on hands on remoulding. 

wet 	Soil feels cool, darkened in colour; cohesive soils weakened, granular soils tend to cohere, free water collects on 
hands when remoulding. 

Consistency based on unconfined compressive strength (Ou) (generally estimated or measured by hand penetrometer(. 

term 	
[ 	very soft 	I soft 	firm 	stiff 	very stiff I 	hard  1 

Qu kPa 	 25 	50 	100 	200 	400 

If soil crumbles on test without meaningful result, it is described as friable. 

Density Index 	 (generally estimated or based on penetrometer results). 

term 	 very loose 	loose 	
J 	

medium dense 	 dense 	J very dense 1 
densityindexiD 	 15 	 35 	 65 	 85 

ROCK DESCRIPTIONS 

Weathering based on visual assessment 

term 	 criterion 

Fresh 	 Rock substance unaffected by weathering. 

Slightly Weathered: 	 Rock substance affected by weathering to the extent that partial staining or partial 
discolouration of the rock substance usually by limonite has taken place. The colour 
and texture of the fresh rock is recognisabie; strength properties are essentially those 
of the fresh rock substance. 

Moderately Weathered: 	 Rock substance affected by weathering to the extent that staining extends throughout 
whole of the rock substance and the original colour of the fresh rock is no longer recog-
nisable. 

Highly Weathered: 	 Rock substance affected by weathering to the extent that limonite staining or bleaching 
affects the whole of the rock substance and signs of chemical or physical decomposition 
of individual minerals are usually evident. Porosity and strength may be increased or 
decreased when compared to the fresh rock substance, usually as a result of the leaching 
or deposition of iron. The colour and strength of the original fresh rock substance is 
no longer recognisable. 

Extremely Weathered: 	 Rock substance affected by weathering to the extent that the rock exhibits soil properties - 
i.e. it can be remoulded and can be classified according to the Unified Classification System, 
but the texture of the original rock is still evident. 

Strength based on point load strength index, corrected to 50 mm diameter ls(50) (refer I.S.R.M., Commission on Standardisation 
of Laboratory and Field Tests, Suggested Methods for Determining the Uniaxial Compressive Strength of Rock Materials and the 
Point Load Strength Index, Committee on Laboratory Tests Document No. 11. (Generally estimated: x indicates test result). 

classification [extremely low I  very low I 	low 	 medium I 	high 	very high 	I extremely high 
Is (50) MPa 	 0.03 	 0.1 	 0.3 	 1 	 3 	 10 

The unconfined compressive strength is typically about 20 x 1S50 but the multiplier may range, for different rock types, from as low as 4 
to as high as 30. 

Defect Spacing 

classification 

spacing m 	
extremely close very close 	close 	medium 	I 	wide 	I 	very wide J extremely wide 

0.03 	 0.1 	 0.3 	 1 	 3 	 10 

Defect description uses terms contained on AS1726 table D2 to describe nature of defect (fault, joint, crushed zone, clay 
seam (etc.) and character (roughness, extent, coating etc.). 
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graphic symbols 
	I 

soil and rock 	
Sheet2 	

I 

SOIL 

Asphaltic Concrete or Hotmix 

Concrete 

Topsoil 

Fill 

Peat, Organic Clays and Silts (Pt, OL, OH) 

Clay (CL, CH) 

Silt (ML, MH) 

Sandy Clay (CL, CH) 

Silty Clay (CL, CH) 

Gravelly Clay (CL, CH) 

Sandy Silt (ML) 

Clayey Sand (SC) 

Silty Sand (SM) 

Sand (SP, SW) 

Clayey Gravel (GC) 

Silty Gravel (GM) 

Gravel (GP, GW) 

ROCK 

Claystone (massive)  Limestone --'- Schist 

Siltstone (massive) Coal Gneiss 

Shale (laminated) Dolerite, Basalt Quartzite 

Sandstone (undifferentiated) TV V V Tuff Talus fvvv 
Sandstone, fine grained PP Porphyry 

,.'. 	). 
Alluvium 

Sandstone, coarse grained + Granite 

Conglomerate -4
+++4 Pegmatite 

SEAMS 

Seam >0.1 m thick 
(on a scale 1:50) 

Seam 0.01 m to 0.1 m thick 

	

9 	(on a scale 1:50) 

	

INCLUSIONS 	(Special purposes only) 

Rock Fragments 	 Ironstone Gravel, Laterite 

- 	Swomp 
	

Shale Breccia in Sandstone 

EWaterevel 

	 - Known BoundaryJ - - 	Probable Boundary 
J 	- 	! Possible Boundary 



L14 	- - L - - - - L 	 - M - MI - -. i 

FIELD TI)Er.I'TFICATiONPEtOCEOUFtES 
II .cTad.vg pa.T.vi.i 'a'r' 	Sari 75 TTO.T and baii,rq i,aCivn,,, on 	riM ,n,,ghisi 

Wide range in grain size and substantial amounts 
= VT 	e 

- 	S 

of all intermediate particle sT/es. 
2-i  

Predominantly 	Toe size or a rang.. of sin's with 
ssirnie 0 

- 

interrnediaie sizes flnissiiig 

Non 	plastic 	tines (for 	isleiititica 	huT jiiiiii'il.iies 
wrpMLtuelircri( 

€ 
- 

I PIasi 	tines (for 	identification fiTircerli,ies 
2 0 	a see CL f,elow). 

1 2 Wide range in grain sizes and caibstanlial amounts 

l 2 of all innte,rriecliate particle sizes 

4 "g n z 
Predominantly one size or a range of sizes with 

an 	E a SOrrre in?i.rrriediate nizec TrnTSSiTTq 

Non plastic 	tine, if., 	.ilemitif,i'a 	Ti piiii erfiires 
a see ML belirwl 

Plastic fines (for identification procediuies 0 	1,  

see CL below I 

iOENTTF CATION PROCEDURES ON FRACTIONS V 425pm 	SIEVE SIZE 

IENGT 
floArnNCyIiuor.lSSl 

Nisire 	ii ()uimb 	ii. 
a 

U,__,___,_  

slight slow 

------- ---- 

N 

g 2 Mrlv.in to None to 
E high veiy slow 

M 	I 

Slight iii 

---.--.- — 
4 med win, 

Slow Sliglil 

- --------- 

Slight to 

- 

Slow to Slight 	lii 
2 >' 

4 
inediurri forTe merl,suii 

High to 
None If wIn 7 2 

C 
veryhigh 

Medimiin to None to Slight in 
- 

li.gft vmimy slow red vii 

Hicniry ORGANiC SOiL S Readily identilierl by roli,.In 	odour 	Stri,miilv 
feel and frequently by fitumus tentu,i 

SOIL CLASSIFICATION 
INCLUDING IDENTIFICATION AND DESCUIPTION 

000.P 
TYPICAL NAMES INFOiSMATION ilcl)limiil: u 5011 

YInV1.S OESCI1IBING SOILS 

OW Well graded gravels, granel - sarsul win lures, SYMISOL Give typical ii.irne, 
little or no tines inificate approninnate percentages 

- of sanul and mjranel, man 	size. 
anifu l.ii 	ty. %imr face coinli lion, arnl GP Poorly gr ailed gi mets. gravel - saimif 	ruT st it PS 

little or 	no fines stri'nr1lfi 	if the roar so,  mpanis 
coliii.i 	;iirn,iiri I. 	daD city of 
fill, 	uivrrfur,irent GM Silty gnavets, 	miii ly giaifesi Travel 	saint 	-silt 

F tir 	iiixlisturrf,erf 	surils 	lift vitiir 

rnialion mirm rrmoistuuie coinnlitiTimi, DC Clayey gravels, troorfy graded npanel 	saint 	clay 
mix lure-s derpee of compactness, strati 

ficat.ori cementation odour 

SW Well graded sands, gravelly sands, little or no 
uses Give local or geologic inarrie amsvf/ 

other peetrnrrnt descriptrve into, 

SP Poorly gnatted sands, gravelly sands, little or nsi 

— 

tires SM. Gravelly Silty SAND coarse to 
fine, palrm brown, .iliimrit 7011C stirinif 
Uiiifii lam .yavel particle, 	10 	trim SM Silty sands, poorly ipadeif sand 	silt 	fir ores 

inns nru,inm Size 	r,i,,n,lemt and 	It, 
arirpilar 	sarmrf, ahrii,it 	t SIn. rnmn 
plastic 	tines, rn,oist , ufeinse, alli vial 
54riTul 

SC C Iayey cards. poorly grader) sand 	clay 	ruin t uris 

Ml 	jlrnrmmf.iuvi silts .ini) very Inn' sam:fs, nib ll.iur siltv 	SYMII(ll 
UT rlayey lose saivls with slighl plasto -ity 	Sills 1.1I unIv atm' ile,pei' .inil ifiaiiirmi'ro 

I noT g.uimic clays .1 low to rnme,l 	In 	ilasticrty, 	
— iI;istv:ity 	i ol rio, 	.,irioiurit 	.nnf sri-p 

ml rouse qmairn CI 
gi rot'lly clays, carnfy clays, silty clays 

U- imiumolismmiulv-ils,,ilsail,l 	iiitoi 
iria Ivuii,o rr.ivs tore i.orrilr 	yin 1)1 Oig.iuiu 	hills anut .imif,iiTn 	ni It - cI,is ol 	low 

plast.rily 

ltlOig.lmiit 	Sills 	ir,ic,i, elvis rim 	cliii 	Torn, eiiiis I 

ConS.bti.ni  y, stiiiciiaO 	shah 

MEl 
duly 	rim 	silty 	s.iils, 	Sills nI 	logIn 	I. irliiiii 	L irro I Givi'  

(Ttlii'T 	Iir?m  tun'nr 	if-sri qitive 	iiilmii 
niatiori CII 

-- 

I iiiiril;Tnv 	i lays of 	l,,9h trlastirity 

-------------- 	 — E uTTTmli In' 
Cf 	,irv ly (:1 t5Yl 	low fil.iS tilT ty 

OIl Oiqariii' clays of rneul iiiirT to friqfi 	last-tv 

fiale grey .unl Inown, Saoil Iron' In  

It y, 
I inn. 	ni.oa'rmuru 5 vertical Tool 	hT,les. Pt Peat aisif zither 	highly orgarmrc soils 
(Elf 	I) 

I AIIIIITATOIIY ClASSIFiCAtiON 
CR ITT, thIA 

7 	 . 
c 	- 	GieateT than 4 	r 	 Bi'fweemm t & 3 

010 	 1110 • lTpa 
S 

Not 	'mice f.ninl all iy.vi.i toimi nm'mtoum eummnunttd fi,n 	OW 
iuiun 31 

AttT'ilierg limo ts Imr'lmmw 	line or j Above ''A 	I— with a 
P1 	lecsftnaiul 
______________________________________ 

P1 	lmi'twe'ein4and 7 
00 a' are homiler line cases 

Attemfmerg lurniuts almove ''A' 	line with remluinimoi t,se of mbual 

2 Plmreaten than 7 1synnlmols 

C,' 	Greaten Ilman 6 	c 	101 	
Betvsueeum 1 & 3 

010 

; Not 	fleeting all gi ,milation remlua ennuenils for SW 

o 
Arleifim'iq 	1, 	I ,tm I,.u.w' 	A"I ,impimm 	j 
Pllesstlmi,,4 	 JPltietweermlanyf7 

A 	A bove '' l,ni' mitt, 

f,oniferl,ne cases 
Atteulmemq I uninit satmove 	''A" lumie withr 

0 
iiuining use 	If ufiral 

17 in 	Is, P1 greater than 7 symbols 

11,415 
60 	

('OMPATlINCu SOIl 71 AT FOTJAL 101110 LiMIT 
iv 	 flfl.,. 	Fmigh nell amni iT,  v  iT,em.gmnT ,ncni, 	 - 

0 	

'.° 	- 	- 	uitOiu.in,iVn,i,,qumiali,cmmy,o,fe. 	''t5 

: '4t 

to 

I 1011111 
t'lA$tiCTtV CulAIlt IF0, i'.l,iuiai,,m vciai.ut,ca,,,,,i mu T t.mi,g.iim..iTii,.hui 

O,t.ii,Tr,T111,11, 11511 It Ea,,T, Ma,,,,,ui tOI1E,1 3 t, 19?? 

I 55TtYStlTLN(Ti'I itmm,iti. 

A In., m.0000.Tigiv,.,.cI,, ia,0., it,,im, 4711 II mm, i..'..i,ip mnm,iuiuTaii,,i,,inm,,i,m, 
if it riu.mn,,r,rry it I.,uti v a'T,i,mm,Tmn ,,,u'. .1  ..rrei..i.v Ati,m.n nh.p,, m.. 
In ,m,uinimui.'Teiu lv 	TTen I,,,, ,., .i.. ,I'y,,,u'. lmniltm,,mm.i,,il,l,..uqmh 

On I., tIn,1  

TinT. mt,y immioniilu .r yIn,. a. 'p. ,,m,y tIm, Or iii Ti,, ruT Qmm.m.iu 
A Tyni,, ri uu.i,.nv.. u. tilt em.mmesTeT ,,liTy v..y,i,qi,i Ii. 
SuI10 I,,mn ru.01 ,nmt tilt,  ha'.. at cmiii inn. La,,,, rb,au,T m 	mi,.'igTi, TI,,, 
ran ime it .,i.miq,,nui,ui by The t..l when emn.n' eu Ti,,  ill, p.r 11mw 
F.,i. sanTO rain gm.imy anise','., ,. unm.cai a,1, hal It,, i,n,,m,mh, trai 

SOIL CLASSIFICATION CHART 

1.Eor.r'tl.n print.! .T.iTur,,t 	Sob Onliet.,ng  CPa' Sci.. uriC. of 	mn groins, ft.. ner , nnar..-1 fiy civnsi,. nat,nn, or glove ,yinslvii, 	Em,, ,.annmpi. OW P.0 e0 pu  niient a'ei -.,I,rri.tnme 	ib , in0  i,.unie. 2 	An *a'n. era' on 	no. ch.,r tuft AS ,T.miciaid 
Lv... pinu.oirv LI, 636 M.diiam rrIat,,c ,  iv 	36< LL <SO 

f J,7J3j55 iCno,ii thu vor, iii..t. ,c i ..im.i I 	 I IIT.uie i mm 	To .fnzk .nql 

fJISIQRe!5j9,iSOfItflACLiQr.S A::nn.mrsrsvivuiiauiTri.rTlermmsav47s l.ec.a'ei..m.a.,. tim lit IS 	o,i PTt 	.0 	. 	lT,,,,,iihul 	in 	In,  

tI..  
no ito 	va' 	

r 
u,iti Ti .e tite,t 	in Ii 	 . it. 	oil 	of 	T.' 	Tin itt'.' IT, n 	 mp m,., "o aTInn   	 Iy t'i.c. 	it.. 	itT 	Ti 	TI.. 	,,,.,oi,,.l,ii r 	llr 	lii,,, I 	aT ,ii 	it,,b • 	il,,nliT,,,ifl Thy 

476 finn ti.'m era v.,,iCIa', non.,. 	06 nun 	r ,,. ,ntiniiaioin 	Into 	IT,. 	.m., 	,:m,*o 	,, 
.aria,Te.r,nn PiOET"a'I 	iT ii•Tiui%Q ml nun 

rr.ls ,nittrvt.ir 	,.ie 'm mmlv. IT, Stint  tt...'o...a 
Th. Thna.f '5 	hir. 	icii,t,niai,iT 	rivet ',rsr,Ti,mi?m 	li,,,,,,9  ih,i edsich flu,,.9. rictus.. ycoi,i.um,nic y fish I. ,vr,ei 	.,,sv 	WheT iT,, nn 
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Coffey & Partners Ply ha 
Incorporated in auoensiond, 

engineering log - 
excavation 

pit no 

TP6 

sheet 	I 	of 

client: 	 PEAK GOLD MINES PTY LTD 	 pit commenced 	177 89 
principal: 	 pit 	complefea: 	17 7.89 
project: 	 PROPOSED TAILINGS DAM 	 logged by: 	 AS 
pit location: 	 checked by: 	LWD 

equipment type and model: 	VENIEPI VF 4.05 BACKHOE 	 P.L Surface: 
excavation 	dimensions: 	2.0 	rn long 	 0.6 	ri- 	wide 	 OaiurrF - 

.2 notes 0 - material en 

U 

-9 l 	structure and 
. ; somPi-es. o 

° ° soil type:piosticity or particle 	characteristics 
.E2 
nd 

> E 	
additional observations 

S 
° ° test.etc vS 0 colour, secondary and minor components On 

50 
0c 
oo 

123 _, 

SILT: 	low plasticity 	red 	sand 	is D MD toot fibres F
SANDY 
fine groined 

- H -. SILISTONE light 	grey some red mottling Searock - highl 	weatherec becoming moderately 
- z - -. - weal ered 

0 
() 

z 

Pit 	TPó 	Terminated 	ato.95 	m 
Backhoe refusal 

-1 

2 

3_ 

A 

- 

METHOD PENETRATION NOTES 	samples and tests CLASSIFICATION CONSISTENCY/DENSITY INDEX 
N 	natural exposure USC 	undisturbed sample 50 mm SYMBOLS AND SOIL. VS 	very soft 
X 	existing excavation 1 	2 	3 di0rTeter 

DESCRIPTION S 	soft 
BH 	backtoe bucket r.srstance D 	disturbed sample 

B 	butldozer blade 
rangingto 

fs eual N 	Stdad penetration test: based on unIfied 
F 	firm  

N 	SPT + sample recovered classification system 
St 	stilt 

£ 	excavator WATER Nc 	SPT 	with solid cone 
vst 	very 	stiff 

HA 	hand auger D 	none encountered V 	vane sheor 
H 	hard 

01 	diolube not measured p 	pseesusemefer MOISTURE F0 	friable 

SUPPORT wafer level Bs 	bulk sample D 	dry VL 	very loose 

limbering P 	r.tu.xal M 	moist L 	loose 

waler outflow W 	wet MD 	medium dense 
N 	nil 

water inflow Wp 	plastic limit Ddense 
VD 	very dense 



1 Cottey & Partners Ply. Ltd 
Incorporated in Queensland 

pit no 
 

TP7 

i' 	
engineering log - 	

sheet I of I excavation  
ilUl 	CIA/O 

client: 	 PEAK GOLD MINES PlY LTD 	 pit commenced 	177 89 
principal, 	 pit 	completed: 	177 89 

-7 project. 	 PROPOSED TAILINGS DAM 	 logged by 	 AS 
pit location, 	

checked by: 	LWD 

equipment type and model: 	VENEIRI VF 4.05 BACKHOE 	 R L Surface' 
excavation dimension;: 	2.0 	ni lona 	 0.6 	a .,e: 	

Catwrr 

C 
.2 

- 

rroteo 0 
C ° material ac 

U 

v I 
structure and 

c 0. - samples, 
a o 

0 0 
soil 	type:plaxliclty 	or 	particle 	characteristics 

E 	
odditionol observatiorrE a 

E 
C 
a 
a 

C 	0 test.elc a 
VS > colour, secondary and minor components E o a 

k8 

123 U 
o 

SANDY SILT: low plasticity red sand is D MD some roots fibres fine groined 

— N 
SILSIONE light 	grey some red rr'iottling bedrock — . 

- 
thinly laminated highly weathered 
becoming modero ely weathered at depth 

H 
z - 

1 

0 z I-- 

Pit 	TP7 	Termtnated 	at 1.25 	m 

Backhoe refusal -J 

I 

-1 

3— 

-1 

METHOD PENETRATION NOTES 	sample"and tests CLASSIFICATION CONSISTENCY/DENSITY INDEX N 	natural exposure 1)50 	undisturbed sample 50 mm SYMBOLS AND SOIL VS 	very soft X 	existing excavation I 	2 	3 diameter 
DESCRIPTION S 	soft BH 	backhoe bucket 1•• ,, 	0 	resistance ci 	disturbed sample 

B 	bulldozer blade 
onging to L etusal N 	standard penetration test: based on unified 

F 	firm 

p 	ripper N 	SPT + sample recovered classification system 
s 	stift 

excavator WATER Nc 	SPI 	with solid cone 
V5t 	very 	stIff 

HA 	hand auger ci 	none encountered V 	vane shear 
H 	hard 

Dl 	diatube not measured P 	pressu,.m.ter MOISTURE triable 

SUPPORT water level Be 	butk sample ci 	dry VL 	very loose 

I 	timbering - 
P 	refusal M 	moist I 	 IOO5 

water Outflow w 	wet MD 	medium dense 
N 	nil 

water inflow Wp 	plastic 	limIt D 	dense 
YD 	very dense 



Coffey & Partnerz Ply Ltd 
Incorporated in Queennlan 

engineering log - 
excavation 

pit no 

TP8 

uneet 1 of 
1 

I 	1  

11 	jou no: 	414I0 
client: 	 PEAK GOLD MINES PlY LID 	 pit cornimericed 	17.7 80 
principal, 	 pit 	completed: 	17 7.89 
pro1ect: 	 PPOPOSED TAILINGS DAM 	 logged by: 	 AS 
pit location, 	

checked by: 	LWD 
equipment type and model: 	VENIERI VF 4.05 BACKHOE 	 P L Surtace 
excavation dimensions: 	2.0 	rn long 	 0.6 	m wide 	 datum 

- 
2 

-6 
F 

ncrtes 
.2 ° material e= 

0 

.o 
0 

structure and 0 . samples, 00 

E coil 	type:plasticity 	or 	particle 	characteistics  . 
>. 

dditiil 	observations 
E teat,etc  and  0 

U 123 
E 

0 

= 
 o  oc 

ML SANDY SILT: low plasticity red sand is 
tine 	grained D MD r 	some 	root 	fibres 

H 
SILTSTONE light gre1 - white some red 
moltlinQ hig ly weathered becoming Bearock 

- modeia ely weathered at depth 

0 - I U -'- 

I 0 z 1_—.— 

Pit 	IFS 	Terminated 	at 1.10 	m 

Backhoe retusal on moderately weathered 
hard, 	slightly 	frOctured siltutone 

I 
2  

H 

1 

3_ 
1 
- 

1 

H 
-J 

H 
1 

METHL-LOD PENETRATION NOTES 	samples and teats CLASSIFICATION CONSISTENCY/DENSITY INDEX N 	natural exposure (150 	undisturbed sample 50 mm SYMBOLS AND SOIL VS 	very soft X 	existing excavation I 	2 	3 diameter 
DESCRIPTION S soft RH 	bockhoe bucket resistance D 	diSturbed sample 

B 	bulldozer blade 
anging to 

F 	
Ljo 

efusal N 	stonCard 	tti peneraon test: based on unified 
firm 

p 	ripper N 	SPT + sample recovered classification system 
St 	stiff 

excavator WATER Nc 	SPI 	with Solid cone 
vs 	very 	stilt 

HA 	hand auger D 	none encountered V 	von, shear 
H 	hard 

DI 	diatube not measured P 	presstjnemeter MOISTURE Fb 	friable 

SUPPORT \T7 	water level B s 	bulk sample D 	Cry VL 	very loose 

timbering 
.., 	waler 	Outflow 

P 	refusal M 	moist L 	iooae 

N nil 
W 	wet MO 	medium dense 

- 	water 	of low Wp 	plastic limit 0 	dense 

very dense 



client: 	 PEAK GOLD MINES PlY LTD 	 pit commenced: 	17 7 89 
principal: 	 pit 	Completed: 	17789 
project: 	 PROPOSED TAILINGS DAM 	 logged by: 	 AS 
pit location: 	 checked by: 	 LWD 

equipment type and model: 	VENIERI VF 4.05 BACKHOE 	 P L Surface 

excavation dimensions 	2,0 	ra long 	 0 6 	m wide 	 daturri - 

- notes matedal 

U 

S - structure and 
2 2 samples. oo 

SE i 	type:plasticity 	or 	particle 	characterIstIcs 
>. E 	

additional observations 
E 

CL teat.etc xi 
mE 

> colour. secondary and minor components Oc 
E o 

c 
00 

kb 

123 
2 
0 

ow o - 
ML SANDY SILT: low to medium plauticity red D MID some root fibres 

sand is fine grained 

- 
H 

- . - SILTSTONE light yellow brown to white Bedrock Z - thinly bedded hi9hly weathered becoming - 
0 -- moderately wea 	ered at depth 
() 

0 z 

Pit 	TP9 	Terminated 	at 0.90 	m J 
Backhoe refusal 

2_ - 

3— - 

METHOD PENETRATION NOTES 	samplen and tentn CLASSIFICATION CONSISTENCY/DENSITY INDEX 
N 	natural exp08ure 1t50 	undisturbed sample 50 mm SYMBOLS AND SOIL VS 	very soft 
X 	existing excavation 1 	2 	3 diameter 

DESCRIPTION 5 	 soft 
BH 	backhoe bucket no resistance D 	disturbed sample 

B 	bulldozer blade 
anging to 

 etusal 
N 	standard penetration tent: based on unified 

F 	 firm 

SI 	stiff p 	ripper N 	SPT + sample recovered classification 	system vst 	very 	stiff 
excavator WATER Nc 	SPT 	with solid cone 

HA 	hand auger D 	none encountered V 	vane shear 
H 	 hard 

DO 	Ciatube 
* 	no 	rnreasured t P 	prensuremeter MOISTURE FE 	friable 

SUPPORT water 	level Es 	bulk sample D 	dry VL 	very loose 

P 	refusal M 	molnt L 	 loose 

timbering - water Outflow W 	wet MD 	medium dense 

N 	nil 
water inflow Wp 	plastic 	limit dense 

VD 	very dense 

C 

a 

Coffey & Porinern Pt.j. Ltd 
Incorporated in Queensland. 

engineering log - 
excavation 

pit no 

I 	I 	TP9 
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Coffey & Partners Pty Ltd 
incorporated in Queerixlond 
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1. Introduction 

This appendix aims to identify and assess social impacts resulting from the development 
of The Peak project. 

The project's workforce requirements and possible sources are examined to predict 
numbers of in-migrants to the Cobar Shire. The expected demographic characteristics of 
the incoming workforce and their families are used to predict demand for housing and 
community services. The existing social infrastructure and services are then assessed to 
determine whether the needs of the incoming population can be met. 

In general, Cobar's physical infrastructure currently has excess capacity. The project-
derived increase in Cobar's population will occur against a background of fluctuating 
population levels caused by previous mining operations. Social and economic benefits 
resulting from the large capital investment and employment opportunities at The Peak 
project will be substantial. 
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2. 	Existing Socio-economic Environment 

2.1 Location 

The town of Cobar is located in central northern New South Wales on the Barrier 
Highway, which links Sydney to Broken Hill. The Peak project lies 8.5 km to the 
southeast along the Hillston Road at the base of a sharp rise called The Peak (Figure 2.1). 
The town arrangement is shown in Figure 2.2. The town and the project are located 
within the Shire of Cobar. 

2.2 	Population Characteristics 

The current town population has been estimated on the basis of shire information, census 
figures, and electoral office information, but these vary greatly. The 1986 census 
indicated that the shire population was 5650 and that approximately 82% of these people 
lived in Cobar (i.e. a town population of 4633). The previous census in 1981 indicated a 
shire population of 5400, but this included personnel employed in construction of the 
Elura project. As of late 1988, the shire regarded the town population to be 5300. 

Population growth in Cobar is based on estimated populations of 4328 in 1980 and 5300 
in 1989. Town growth was approximately 22.5% over the 9-year period, or 2.5% per 
year. This must be considered a maximum possible figure because it reflects nominal 
town growth and the direct and indirect effects on the population of the Elura mine in-
migrant workforce from 1982 to 1984. 

2.3 	Employment Characteristics 

2.3.1 	Main Employers 

Mining and agricultural industries are the main employers in the Shire of Cobar. The 
town has a long historical association with mining, and two mines are currently in 
operation: Elura and CSA. Mining workers are involved in mine operation and 
exploration in the area. Cobar is surrounded by extensive areas of unimproved grazing 
land that is grazed by sheep and cattle; consequently, many people in Cobar are 
employed in agricultural services and supplies. Other employers in the area include 
community services and the wholesale and retail sector. 
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2.3.2 	Unemployment Level 

Figures furnished by the Commonwealth Employment Service (CES) indicate that Cobar 
has an unemployment rate of approximately 3.5% compared to the State rate of 6.7%. 
However, the number of people registered as unemployed is probably an inflated 
indicator of the true number and has resulted from the following: 

Double counting of applicants who re-register after short periods of employment 

People in employment still claiming to be unemployed 

Names not removed from files when they have moved from the district or 'officially' 
found employment 

The number of unemployed people in Cobar is approximately 120 (according to the 
CBS). Of these, most are unskilled young people and 12 (10%) are assumed to be 
unemployable. 

2.4 	Housing and Residential Land Availability 

2.4.1 	Supply of Housing 

At present, there is an acute shortage of rental and residential accommodation in Cobar. 
This shortage has occurred despite significant activity in the construction of houses and 
flats in Cobar over the past few years. The shortage has resulted from the following: 

The town stabilising over the past decade, allowing older people (over the age of 25) 
to obtain permanent employment in town rather than leaving the district. 

Approximately 20% of the town population are in the 20 to 29 years age bracket, and 
these people tend to move out of the family home into flats or homes on either a 
single or married basis. 

Shaft sinking at The Peak has brought new people to Cobar. 

Influx of government employees (primarily from the Department of Agriculture and 
teachers) without the provision of government housing. 

This shortage is expected to continue over the next few years. 
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2.4.2 	Supply of Residential Land 

There are very few vacant blocks of land presently available for building residential units 
in Cobar. It is estimated that there are probably only 14 to 15 suitable blocks that could 
be purchased from private owners. 

Until recently, Cobar Shire Council has developed all residential and industrial land in 
Cobar. However, a private developer has just been given approval to develop a major 
residential subdivision. 

Residential land has not been developed since 1981-2 when it was required to house the 
Elura mine workforce. Elura constructed 167 houses and 48 single flats. This led to a 
surplus of developed land in 1983, but over the past two years there has been a rapid 
growth in the purchase of land and construction of houses. Generally, land is not 
purchased and held for purely speculative purposes apart from a few blocks in prime 
commercial locations. 

Due to what is now a critical shortage of residential land and a generally optimistic 
outlook on town development, a number of residential land developments are planned. 
These include Tulloh's Paddock, Belagoy Street South, and possibly Killen and Elizabeth 
Crescent, These are described in Section 4.5. 

2.5 	Community Facilities 

23.1 	Health 

Cobar has a full range of health facilities and services that include the following: 

A 31-bed acute care hospital. 

A retirement village providing nursing facilities for elderly patients. 

Two general practitioners who work from private practices. 

A dental surgeon. 

Two full-time nursing sisters employed in Community Health and Baby Health. 

2.5.2 	Education 

Cobar is very well supplied with education facilities up to year 12. The Cobar pre-school 
operates semi-privately with 90 children enrolled between the ages of 3 and 5 and a 
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waiting list of approximately 20 children. This year, the State primary school and the 
convent school have 421 and 205 children enrolled respectively. The Cobar high school 
currently has 350 students enrolled. 

1 2.5.3 	Leisure 

Sporting and recreational facilities are of a high standard and cover a variety of interests 

I (see Figure 2.2). Amenities include the following: 

Olympic swimming pool. 

I •  Five playing ovals. 

1
.  Sealed netbail, basketball and tennis courts. 

Two water recreation areas. 

I •  Library. 

Community Hall. 

I •  Race course. 

I
.  A number of passive recreation areas. 

Pistol, rifle and gun club facilities. 

I •  Community youth centre. 

All facilities are well equipped and maintained, apart from the Community Hall, which 

I will be upgraded shortly. Sporting and recreational clubs are well supported in Cobar. 
The town has four hotels and two licensed clubs. 

2.5.4 	Shopping 

The town has a comprehensive shopping centre with three supermarkets and numerous 
speciality shops. The shopping centre and services expanded in 1980-3, and there has 
been some growth since that time. 
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2.6 	Urban Infrastructure 	
I 

2.6.1 	Sewerage 

The town's sewerage system was upgraded in 1982-3 to cater for a town population of 
8000, which is greatly in excess of the present town population of 5300. 

2.6.2 	Water 

Town water is supplied from Nyngan via two pipelines and treated at the filtration plant 
to the southeast of town. The town has an allocation of 2420 MIIJa of raw water under 
the existing Cobar Water Board Agreement. Over the last three years, the town has 
drawn only 60% of this allocation for use in residences, community facilities and public 
areas. 

2.6.3 	Electricity 

Electricity is supplied to Cobar via a transmission line from Nyngan. 

2.6.4 	Roads 

Roads in the town are sealed and drained to a reasonably high standard. The Barrier 
Highway, which passes through Cobar, is fully sealed from Sydney to Broken Hill. 
Other major roads in the area, such as the Hillston Road, are also sealed. 

2.6.5 	Telecom 

There are approximately 1500 operating lines in the Cobar exchange and a further 100 
lines are yet to be allocated. Cable distribution is determined through negotiation 
between Telecom and the land developer. 
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3. 	Construction Workforce 

3.1 	Profile and Size 

The duration of the construction phase for surface facilities will be approximately 49 
weeks. The workforce will comprise mainly of award workers and some staff. The 
number of workers will gradually increase to reach a maximum of 150 for 14 weeks as 
shown in Figure 3.1. 

Construction workers are typically nearly all male, relatively young (almost all under 45 
years), and a high proportion (-65%) are unmarried (Graham and Collins 1981). 

	

3.2 	Labour Sources 

Workforce recruitment will be at the discretion of the construction contractor. Most 
employees will probably come from outside Cobar. Some presently unskilled, 
unemployed people may be employed as labourers and some local tradespeople may be 
sub-contracted. 

	

3.3 	Workforce Accommodation 

It will be the responsibility of individual Construction contractors to accommodate their 
own workers. PGMPL envisages that most will be accommodated in the caravan park or 
in temporary single quarters established within the town. 

1 
I 
I 
I 
I 
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4. 	Operation Workforce 

4.1 	Profile and Size 

An operation workforce of 154 for The Peak project is presently envisaged. Table 4.1 
shows that the 53 staff will be divided evenly between administration and mining sectors 
while less will work in metallurgy. Most of the 101 award workers will be involved in 
the mining sector, less than a third will work in metallurgy, and only two will work in 
administration. 

Table 4.1 

Operation Workforce Areas of Employment 

STAFF 	 AWARD 	 TOTAL 

Administration 	 19 	 2 	 21 

Mining 	 20 	 71 	 91 

Metallurgy 	 14 	 28 	 42 

Total 	 53 	 101 	 154 

Within each of these sectors, workers can be grouped according to job type. Table 4.2 
shows that staff will mainly work in professional, administrative, and supervisory jobs, 
and five will do technical work. Just over half of the award workers will be underground 
doing mining and other jobs, while the remainder will be tradesmen and general surface 
workers, four of whom will be experienced. 
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Table 4.2 

Operation Workforce Job Types 

STAFF 
	

AWARD 

Professional 

Administrative 

Supervisory 

Technical 

4.2 	Labour Sources 

21 	Underground—Miners 	23 

12 	Underground—Other 	 31 

15 	Tradesmen 	 26 

5 	Surface—Experienced 	 4 

Surface—Other 	 17 

The labour pool within Cobar available for the project workforce will comprise those 
presently unemployed, people changing employment, and people attracted to the town by 
the prospect of employment in construction and operation of the mine. 

The ability of the labour pool in Cobar to satisfy the demand for an operation workforce 
towards the end of 1992 is anticipated to be as follows: 

All professional, supervisory and, (say) two technical staff will not be available 
locally. 

Clerical and the balance of technical staff will be sourced locally. 

Miners, tradesmen and experienced concentrator labour will not be available locally. 

General underground and surface labour will probably be sourced locally. 

More specifically, of the 154 personnel required for the operation workforce (53 staff and 
101 award), 38 staff and 53 award employees are expected to be sourced from outside 
Cobar. 

The number of single workers will be determined largely by the recruiting criteria and 
availability of accommodation. However, based on information about the CSA and Elura 
mines, it is reasonable to assume that 20% of the operation workforce will be single. 
Applying this rate to the 91 personnel being recruited from outside Cobar, 18 to 20 will 
be single and 71 to 73 will be married and mostly with families. 
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1 	4.3 	Impact on Population Size 

In order to determine the impact of The Peak project during operation on the population 

I
size of Cobar, the following assumptions have been made: 

The number of employees at The Peak will be 154. 

I • 	91 of the employees will be recruited from outside Cobar and 20 of these will be 
single. 

I • 	Both the Elura and CSA mines will continue to operate at their present workforce 
levels. 

I . 	A multiplier effect of 2.8 is used to calculate the population associated with the 
married in-migrant workforce as per Department of Industrial Development practice. 

I . 	The population in late 1988 was 5300 and the growth rate of 2.5% will continue to 
late 1992 when the project is expected to come on stream. 

I
If The Peak project did not proceed, Cobar's population in late 1992 would be 5850. 
During the operating phase, the project will contribute 20 single people and 71 married 
people with an associated population of 128 (i.e. a total of 219) to the town population. 

1 	The total population of Cobar will then be 6069 in late 1992, a rise of 3.7%. 

The age distribution of the in-migrant population is anticipated to be weighted towards 

I young single and married people, often with young families. 

Indirect effects on the population of Cobar result from a job multiplier effect. A crude 

I 

	

	 indicator of the number of jobs created for each job in the mining industry is 
approximately 0.35. Adopting such a job multiplier means that a further 53 jobs would 

I 	

be created in Cobar as a result of 154 people directly employed on the project. Many of 
these additional jobs will be taken by local people and consequently the population of 
Cobar is not expected to increase significantly as a result of indirect employment 

i
opportunities. 
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4.4 Accommodation 

Of the 91 employees recruited from outside Cobar, 71 are expected to be married and will 
require married accommodation. The remaining 20 in-migrant workers will require 
single accommodation. 

4.5 	Availability of Residential Land for Development 

The present supply of residential land was described generally in Section 2.4.2. Planned 
residential developments will make in excess of 370 blocks available in Cobar, 

4.5.1 	TuIloh's Paddock 

This is a private sub-division with an overall project plan to develop 110 normal sized 
residential blocks in stages, and four "rural" two-acre blocks. The development is 
located on the west of Bathurst Street and to the north of the Yarran Circle development 
(see Figure 2.2). 

The Shire gave development approval for the sub-division in late 1988. Stage I of the 
sub-division is completed and Stage II is under construction. Development beyond Stage 
II depends on further demand for residential land. 

4.5.2 	Belagoy Street South 

This is a 42 block sub-division being undertaken by the Shire (see Figure 2.2). The sub-
division is a two stage project with 18 blocks being developed initially and the remaining 
24 blocks being developed as demand arises. 

4.5.3 	Proposed Developments 

The Cobar Shire proposes the following residential sub-divisions for future development: 

Killen development 
	

54 blocks 
Elizabeth Crescent sub-division 	163 blocks 

Total 	217 blocks 

These are shown in Figure 2.2. 

In addition, the Housing Commission is planning to sell some blocks in the Wattle Drive 
sub-division. 
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4.5.4 	Normal Demand for Residential Land 

It is difficult to anticipate the amount of land which will be developed and purchased due 
to normal growth. Building over the last nine years is shown in Table 4.4. 

Table 4.3 

Building in Cobar for 1980 to 1988 

1980 1981 1982 1983 1984 1985 1986 1987 1988 
Houses 
Constructed 27 30 168 5 8 5 14 15 19 

Flats 
Constructed 	4 	5 	48 	- 	2 	8 	- 	6 	14 

The 1982 peak can be attributed to construction of the Elura mine. The high rate of 
construction in 1980 and 1981 can be attributed to the pre-Elura town expansion. Based 
on the following assumptions, the current demand is expected to continue at least until 
late 1992 when The Peak project comes on stream: 

Building on 22 blocks of developed land is planned over the next 12 to 18 months. 

People have expressed an interest in home building at the Belagoy Street South sub-
division. 

Stage II of the Tulloh's Paddock development is proceeding because of confidence in 
selling Stage I. 

Additional government housing will probably be constructed over the next two years. 

It is assumed that about 25 houses per year will be built in Cobar over the next three 
years due to normal growth. This will use about 75 blocks from the planned residential 
sub-divisions. 

4.5.5 	Availability of Residential Land 

If normal town growth uses 75 blocks, almost 300 blocks will still be available from the 
planned sub-division and will satisfy the demand from The Peak project. 
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5. 	Impacts on Community Facilities and 
Urban Infrastructure 

5.1 	Impact of Construction Workforce 

The construction workforce will be significant in size compared to the permanent 
population of Cobar. However, the impact of the construction workforce on community 
facilities will be temporary. Social integration of the construction workers is expected to 
be facilitated by a generally positive attitude amongst local people towards development 
of a new mine in the region, and their generally favourable experience with similar 
transient populations associated with other mines. 

The main effects will be on social and shopping facilities which will experience an 
increase in use and in trade respectively. 

5.2 	Impact of Operation Workforce 

5.2.1 	Community Facilities and Services 

The impact of The Peak project on community facilities and services is variable. Most 
facilities have sufficient capacity to cater for the population increase, but additional staff 
will be required to maintain the standard of some health services and to teach in schools. 

Health 

Hospital 

The 31 -bed Acute Care hospital in Cobar has been downgraded over recent years from 42 
beds in 1981; although it is well equipped in casualty, intensive care and maternity 
sections. 
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I 	

Overall, the hospital facility is under utilised with an adjusted daily average rate of 
occupancy of 19.1%. Under utilisation is due to a number of factors which include the 
following: 

I 	
• 

 

Cobar's demographic structure, which is such that only 9% of the population are over 
60 years of age; and the major users of the health care system tend to be the elderly 

I
with chronic long term illnesses. 

There is no anaesthetist in Cobar, which means that even cases requiring minor 

I
surgery and dental surgery are referred to Dubbo. 

Because there is no anaesthetist, specialists do not visit Cobar. 

I
The increase in the population due to The Peak project will have only a small effect on 
the under utilised hospital; mainly because of the young age of the incoming people. 

I
Medical Practitioners 

The two general practioners servicing the town (and Shire) operate at a doctor to patient 

I ratio of approximately 1:1500, which is equal to the generally accepted State standard. 

Both practices are "saturated", and unless a third doctor (particularly with anaesthetic 

I qualifications) can be attracted to Cobar, medical treatment will remain severely 
hampered and the hospital under utilised, The Hospital Board has made every effort to 
attract another doctor by advertising nationwide and overseas and offering residence, 

I surgery and a guaranteed income (by the Shire and the CSA and Elura mines). This 
search has so far been unsuccessful. 

I
The expected increase in Cobar's population between late 1988 and late 1992 is 769 
(28% attributable to The Peak). This rise is likely to generate a strong demand for 

I
additional medical practitioner services. 

Community and Baby Health Services 

I 	
The NSW Health Commission employs two full time nursing sisters in Cobar. One nurse 
is responsible for community health while the other is in charge of baby health. 

I 	
These services are operating at full capacity. The expected increase in Cobar's 
population between late 1988 and late 1992 is 769 (28% attributable to The Peak). This 
rise is likely to generate a strong demand for additional community and baby health 

I
services. 
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Dental Ser'ices 

Dental services are adequately catered for within Cobar. There is a full-time dental 
surgeon who practices in the town with the Shire providing housing and surgery facilities. 
The practice, while relatively busy, could cater for the expected increase in population 
from natural growth and The Peak project. 

Education 

The Education Department uses a rule of thumb that in every 100 families, 80 children 
will be enrolled in the education system between kindergarten and Year 12. Because 
people attracted to mining locations tend to be young and married, the calculated number 
of school children from The Peak workforce is assumed to be twice this rate. Therefore, 
up to 114 extra children could be introduced into the education system as a result of The 
Peak project. 

It is assumes that the children will be evenly distributed in age and in mix of Catholic and 
non-Catholic faith at primary school age. 

The existing infrastructure has the capacity to increase overall enrolments by over 450 
children between pre-school and Year 12., therefore adequate capacity exists in the town 
to accommodate the education needs of families employed by The Peak project. 

P re-School 

The Cobar Pre-school operates on a semi-private basis, but it is managed and operated by 
a locally elected committee. Fees are paid by parents and a government subsidy is 
available. 

The Pre-school currently has 90 children enrolled between the ages of three and five, 
with a waiting list of approximately 20 children. The pre-school facilities could cope 
with twice as many children simply by splitting classes and employing an additional 
qualified teacher. 

Primary Schools 

There are currently 421 children enrolled at the state primary school which has a 
classroom capacity of approximately 630. During the Elura construction period, the 
enrollments peaked at 526. The excess classroom capacity is a legacy of when the school 
catered for kindergarten through to the Intermediate Certificate. When the Cobar High 
School was constructed in 1967, facilities for high school students at the primary school 
were no longer required. 
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I 	The Convent School has a capacity of 290 students, but presently there are only 205 
children enrolled. 

I Secondary School 

The Cobar High School currently has 350 students enroled and has an existing classroom 
capacity of 420 students. Enrolments are expected to increase among students from the I 	existing population due to an increase in the retention rate of students in Years 11 and 12. 

I 	High school students from The Peak workforce families should be accommodated 
comfortably in the Cobar High School. If necessary, transportable classrooms could be 
provided to increase capacity. 

I Leisure 

I 	
Overall, sporting and recreational facilities tend to be under utilised. An influx of 
relatively young people associated with The Peak project will tend to broaden the range 
of sporting clubs, increase competition, and encourage better use of recreational facilities. 

I Shopping 

An increase in population due to The Peak is not expected to lead to an expansion of the 

I shopping facilities, but should help to strengthen the commercial viability of the existing 
shops and services. 

1 	5.2.2 	Urban Infrastructure 

Sewerage 

Cobar's sewerage system was upgraded in 1982-3 to cater for a town population of 8000. 
The increase in the population to about 6069 from The Peak project will allow this 
sewerage system to continue to operate well within its design capacity. 

Water 

1 	The Peak project proposes to use some of the surplus raw water entitlement of the CSA 
mine. Therefore, operation of The Peak project will have no effect on the town's or any 

I
other user's water supply. 

Cobar has used only 60% of the town's raw water allocation during each of the last three 

I 	years. The expected project-related increase (3.7%) in the town's population by late 
1992 will have minimal impact on the town's water supply. 
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Electricity 

The electrical energy requirements of the project will be 9 MVA during operation of the 
mine and processing plant. Macquarie Electricity supplies electric power to the Cobar 
area, including the two existing mines (CSA and Elura). 

The Peak is already served by a 22/1 1-ky transmission line and an electricity supply with 
a maximum capacity of approximately 3 to 4 MVA. This was installed to provide the 
electrical power needed to sink the exploration shaft, but it cannot be upgraded to the 
capacity required to service a mine and ore processing plant at The Peak. 

The required capacity will be achieved by constructing a new 132-ky transmission line 
from the point east of Cobar where the existing 132-kV line crosses the Barrier Highway 
to a substation at The Peak. The proposed route is a straight line between these two 
points (Figure 5.1). The existing transmission line and electricity supply will continue to 
be available as an alternative. 

The Cobar town electricity supply is close to its practical and economic limits. Despite 
this, Macquarie Electricity expects that The Peak project will have only minimal impact 
on load requirements in the town of Cobar. However, if the present high rate of load 
growth continues within the town, substantial augmentation will be necessary in the 
future to maintain a reliable electricity supply to the town. 

Telecom 

Provision of telephone services depend on two factors: exchange capacity; and cable 
distribution. 

Exchange capacity is under constant review and expands in response to demand. At the 
present time there are approximately 1500 operating lines in the Cobar exchange and 100 
lines which are still to be allocated. The existing exchange could accommodate 3000 
lines before building extensions would be required. The additional 90 or so lines that will 
be required as a result of The Peak project will have no negative impact on the exchange. 

In the case of residential land development, cable distribution is negotiated between 
Telecom and the developer. If the developer provides suitable trenches to accommodate 
telephone cable, the cable is installed at no cost to the developer or subscriber. If the 
developer does not make provision for cables, the subscriber must pay for the cost of 
cabling. 
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Requirements for sub-division development, as determined by The Cobar Shire Council, 
prescribe that telephone cabling will be facilitated by the developer. These requirements 
apply equally to the Shire or to private developers. 

The Peak project will not adversely affect Telecom services; and services will be 
provided at no cost to The Peak project. 

Roads and Traffic 

Roads 

All proposed residential developments in Cobar are adjacent to established roads that will 
not need upgrading. 

Traffic to The Peak project site will travel along the Hiliston Road which is of a high 
standard and will not need upgrading. An all weather road is required to connect the site 
to the Hillston Road. The existing track will be upgraded and rerouted including three 
culvert crossings (Figure 5.2). The new intersection will be upgraded so that vehicles 
from the mine turning into the Hiliston Road will have a viewing distance of at least 
350 in in either direction (Figure 5.3). 

Traffic 

Traffic associated with the mine will be of two types: commuting workforce vehicles; 
and equipment and concentrate transport trucks. 

Traffic in either direction along the Hiliston Road is about 90 vehicles per day according 
to data collected by the Shire in 1988. This can be considered a baseline level. 

In order to provide a conservative estimate of the traffic associated with The Peak along 
the Hiliston Road, the worst possible cases have been considered. For this reason, the 
operation phase was chosen rather than the construction phase because the workforce is 
larger, and data from the CSA mine was collected on a winter day because more people 
drive their own vehicles to work in winter compared to summer. The predicted number 
of vehicle passest along the Hiliston Road are shown in Table 5.1. 

t A return trip would involve two vehicle passes along the Hiliston Road. 
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Table 5.1 

Vehicle Passes Along the Hillston Road 

Time Period 	 Car 	Bus 	Truck 	Total 

Night/day changeover 0700--0900 81 2 0 83 
During the day 0900-1500 4 0 18 22 
Day/afternoon changeover 1500-0 100 78 2 0 80 
Afternoon/night changeover 2300-0 100 47 2 0 49 

Total 210 6 18 234 

Various assumptions were made about The Peak project in order to calculate the number 
of vehicle passes. These assumptions consisted of the following: 

There are 7 manager and pool cars which take 3 staff per car. 

All staff except 4 work dayshifts, 2 work on each of the other shifts. 

50% of award employees work dayshift, 25% work afternoon shift, and 25% work 
nights hift. 

70% of dayshift workers drive private cars. 

80% of afternoon shift workers drive private cars. 

90% of nightshift workers drive private cars. 

1 bus is used for every shift. 

1 site vehicle goes to Cobar each day. 

3 delivery trucks arrive each day. 

Concentrate trucks do an average of 6 trips each day (daytime only). 

1 sales representative arrives each day. 

The Peak project will increase the number of vehicle passes along the Hiliston Road from 
the baseline of 90 to 324 per day between Cobar and the turnoff to The Peak. 
Maintenance of this road will be the responsibility of the Shire Council. 
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I ATTENTION: MR. STUART JONES 

 

I Dear Sir, 

RE: GROUNDWATER ASPECTS FOR EIS STATEMENT 

As requested, a review of water quality data, location of private bores and 
the regional hydrogeology of the area have been undertaken and the 
following statements have been prepared for the EIS. Should you require 
further elaboration of the statements or wish to discuss these matters 
please contact Dr. Len Drury. 

WATER QUALITY ANALYSIS OF GROUNDWATER FROM THE PEAK GOLD MINE 

The hydrochemistry of groundwater taken during the construction of the 

I
shaft at the Peak Mine is given in Table 1. The brackish, sodium:chloride 
type water is slightly alkaline. It is unsuitable for human consumption or 
irrigation but is acceptable for beef cattle and sheep. The water quality 

I 

	

	

is also suitable for mine processing and dust suppression purposes. Most 
of the metal ion concentrations which have been determined are within 
limits for surface discharge of "restricted substances as set out in 

I 

	

	

Schedule 2, Clean Waters Regulations 1972 of the Clean Waters Act 1970 
under the control of the State Pollution Control Commission. Iron, 
manganese, chloride and sulphate concentrations exceed the regulatory 
limits under this Act. 

I 
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TA&El 
I 

RJI1B OF AMIXSIS (F WA1 	-1W PEAK (Jil) MINE, (XAR 

I 
CONSTITUENT SHAFT Q1YJNTh1AIER QOUNEWATER SHAFT RESTEICTED 

WATIR loom 300m WATER SUB FTANCES 

(at surfe) (at surface) STAN11RDS* 	
I 

pH 7.5 8.1 8.0 7.5 

Conductivity (,&S/on) 6280 6850 61 6330 

Suspended Solids (gi) . 	4.31 4.52 3.73 

Cyanide (mg/i) <0.02 <0.02 <0.05 <0.005 

Amionium (mg/I) <0.1 2.8 <0.1 0.2 

Suiphide odour (mg/i) - no yes 

Bicarbonate (mg/i) 490 330 520 495 

Chloride (mg/I) 1630 1690 1510 1660 250 

Sulphate (mg/i) 670 540 390 460 250 

Calcium (mg/i) 130 85 120 120 

Magnesium (mg/i) 245 235 195 240 

Sodium (mg/i) 970 900 805 1100 

Potassium (mg/I) 28 36 26 40 

Arsenic (nJI) 0.005 N.A. N.A. 0.05 

Copper (nJl) <0.01 0.04 0.04 <0.05 1.0 

tr 	(mg/i) 0.9 0.05 0.7 2.7 0.3 

Lead (mJl) <0.005 <0.005 0.005 0.005 0.05 

Manganese (nJ1) 0.2 0.1 0.6 0.3 0.05 

Zinc (mg/l) 0.2 0.05 <0.05 0.1 5.0 	
I Cadsium (mg/i) <0.002 0.01 

N.A. = Not analysed, appropriate water sanpie not taken. 
* 	Restricted substances, Schedule 2, Clean Water Regulatic*is 1972, Clean Waters Act 1970 

GROUNDWATER BORES IN AREA SURROUNDING THE PEAK GOLD MINE I 

A search of hydrogeological data held by the Department of Water Resources 
NSW and a field study of surrounding properties indicate that there are no 
water supply bores located within a 10km radius of the Peak Mine. 

Regional groundwater movement would be westwards in subdued conformity to 
the topography, under a low hydraulic gradient from areas of recharge in 
the hills around the Peak and Queen Bee trig stations towards the 
intermittent watercourses. Groundwater recharge would be from rainfall 
infiltration into the fractured rocks which crop out on the hills. 
Interception of groundwater in the fractured rock aquifer system would be 
irregular and dependent on the direction and frequency of the fractures. 

The quality of groundwater in the surrounding fractured rock aquifers 
should be similar to that encountered in the Peak Mine Shaft. The water 
should be suitable for beef cattle, sheep, mine processing and dust 
suppression purposes. 
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EFFECTS OF MINE DEWATERING 

The pre-dewatering piezometric surface at the Peak Shaft was 53m beneath 
the surface. Figure 1 indicates the quantity of groundwater withdrawn from 
the mine area since shaft development commenced (6th April 1988), to 17th 
July 1989. Groundwater yields of up to 14 1/sec were intersected at the 
base of the weathered shale horizon at 71m, and 8 I/sec at 163m where a 
major shear zone was intersected. The dewatering requirement during the 
last 6 months has progressively decreased from 4.6 to 4.0 1/sec. Rock 
permeability values have been determined by falling head and packer tests. 
It is anticipated that the dewatering requirement for the mine workings 
(300m diameter) at the 700m Level with stoping to 270m beneath the surface 
will be 4.8 1/sec, decreasing with time to 3.5 1/sec. These inflow 
estimates assume that no major shear zone will be intersected with depth. 
If two unlined ventilation shafts are constructed to the surface the 
dewatering requirement may increase by an additional 4 to 6 1/sec. 

It is estimated that the radius of influence, due to dewatering the shaft 
at the current rate of 4 1/sec, extends in an ellipsoidal shape for at 
least lSOOm, to the north and south (along the preferred orientation of the 
major structures, eg. Peak Shear) and 1000m to the east and west. No 
observation holes are located in the surrounding area to confirm this 
prediction. There are no water supply bores within 10000m of the Peak 
Shaft and consequently dewatering of the mine will have no effect on 
current groundwater utilisation. 

CONTAMINATION OF GROUNDWATER BY SEEPAGE FROM TAILINGS DAN 

The test pits dug into the floor of the embankment and borrow area 
encountered slightly weathered and fractured siltstone. The permeability 
of this material is estimated as 10 	to 10 8cm/sec. Any seepage of water 
from the tailings dam into the groundwater system would therefore be of 
very small magnitude. 

The embankment of the tailings dam is located some 2000m SW of the 
exploration shaft. The closest extent of the tailings storage is 1000m 
west of the mine site, that is, at the likely maximum extent of the radius 
of influence in that direction due to dewatering. 	Any pollution plume 
from the tailings dam would largely move away from the mine site in a south 
westerly direction. The steady state piezometric surface would be 
approximately located 50m beneath the surface at the dam wall. The 

downward movement of water would take at least 16 years to reach the water 
table by which time most of the dissolved metal would be removed from the 
plume. Due to the long residence time of any pollution plume in the vadose 
zone and since no groundwater is extracted by bores in the surrounding area 
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I 
the effect of contaminated water seepage on the hydrogeological regime will 
be negligible. Under these circumstances it is considered that observation 
bores would not be required downstream of the tailings dam. 

Yours faithfully, 
COFFE7PARTNERS INTERNATIONAL PTY LTD 

DRURY 

PrincipaL Hydrogeologist 
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1.0 INTRODUCTION 

This report has been prepared by Nigel Holmes & Associates on behalf of 
Natural Systems Research Pty Ltd. 	Its purpose is to assess the air 
quality impacts associated with the development of an underground 
metalliferous mine approximately 11 km south-southwest of Cobar, New 
South Wales. The mine will produce between 4 and 5 Mt of ore over a 
period of approximately ten years. The ore will be crushed, milled and 
concentrated on site and approximately 28 000 t of concentrate (dry 
weight) will be shipped out each year. 

The nature of the operation and its isolation from dust sensitive areas 
means that an elaborate analysis of the potential for impacts due to 
dust emissions is not justified. 	The assessment presented here is 
therefore confined to estimating dust emission rates from the major 
dust producing operations on the site and demonstrating, by comparison 
with other much larger dust sources, that the buffer distance to the 
closest dust sensitive areas (closest non-mine residence is 5 km) is 
more than adequate to ensure that dust emissions will not give rise to 
perceptible impacts at the closest residence. 

2.0 	LOCAL SETTING AND DESCRIPTION OF THE PROJECT 

Details of the mine and surface facilities are provided in the main 
text of the EIS. This section provides a brief review of those aspects 
which are relevant for dust generation. 

Ore recovery will take place underground and apart from minor 
(invisible) emissions of dust from the ventilation shafts there will be 
no emissions to the ambient air from either blasting, or other 
operations which take place underground. 

Crushed ore will be brought to the surface by hoist and transferred by 
conveyor to a conical stockpile with a base diameter of 60 m and 
height 20 m. A waste rock dump will also be maintained 

Ore will be recovered from the main stockpile by underground 
conveyor and transferred to a secondary crusher and semi-autogenous 
grinding mill before processing in flotation cells. 

Concentrate will be transferred by truck to CSA mines and tailings 

I 	will be transferred by pipeline to a one square kilometre tailings dam 
located approximately one kilometre to the southwest of the surface 
facilities.. 

I 	The two closest residences lie at a distance of five kilometres; one to 
the north and the other to the nortimcst. 

The equipment inventory for the operation is listed in Table 1. 

I 

I 



2 

TABLE 1 
EQUIPMENT INVENTORY FOR SURFACE OPERATIONS 

Number 	Comments 

Front-end loader 	1 	CAT 966C Concentrate stockpiling 
and loading (10 hours per day) 

Rear dump truck 	1 	 20 t truck for concentrate 
transport from Peak to CSA mines 
(10 hours per day) 

Rear dump truck 	1 	 12 t truck for transfer of waste 
to waste dump (4 to 8 hours per 
day for Year-i and 0 to 2 hours 
per day for remainder of time). 

Other items of equipment will of course be required (for example a 
mobile crane), but none of these will generate significant dust 
emissions. 

The climate and meteorology of the area have been reviewed in a report 
by NSR (1987). 	From the point of view of dust generation and 
dispersion the parameters of most interest are the number of dry days 
per year, the average wind speed and the percentage of time the wind 
speed is above the 19 km.h- threshold. 

From Bureau of Meteorology records collected at the Cobar Post Office 
between 1888 and 1965, the number of dry days per year has averaged 312 
per year. The recording location was changed in 1962 and between 1962 
and 1988 the average number of dry days has been 296. There figure of 
312 days has been used in the present assessment as this leads to a 
more conservative estimate of dust emission. 

The average wind speed is estimated to be 3.5 m.s and the percentage 
of time that wind speeds are above 5.4 m.s is estimated from Bureau 
of Meteorology 9 am and 3 pm observations to be to be 15 percent. 

4.0 	AIR QUALITY CRITERIA 

The effects of dust on health and amenity can be assessed by comparing 
dust deposition rates and dust concentrations with recognized air 
quality criteria. Appropriate criteria have been established as a 
result of research both in New South Wales and overseas. To cover the 
full range of possible adverse impacts it is necessary to make 
reference to criteria for both long-term (annual averages) and short-
term (24-hours) periods. 
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4.1 Short-term criteria 

Concentration 

New South Wales has no regulations for acceptable short-term 
concentrations of dust in the ambient air. However, in assessing the 
acceptability of mining projects the State Pollution Control Commission 
refer to the US EPA primary and secondary ambient 24-hour air quality 
standards, which are 260 and 150 ug.m 	respectively. The primary 
standard is designed to protect the public against adverse health 
effects with an adequate margin of safety'. The secondary standard is 
designed to protect against nuisance effects. 

I

Deposition 

There are no air quality criteria for short-term dust deposition rates. 

1 	4.2 Long-tern criteria 

Concentration 

The SPCC refer to the National Health and Medical Research Council 
(N}I&MRC) (Australia) 90 ug.nr3  annual average goal when assessing long-
term dust impacts. This level is recommended as the maximum level that 
should be permitted in urban environments. 

Deposition 

In the past the State Pollution Control Commission has considered that 
residential areas would begin to experience dust related nuisance 
impacts when annual average dust (insoluble solids) deposition levels 
exceeded 4 g.m 2.month, and that dust impacts would be at 
unacceptable levels when they reached 10 g.m 2.month 	(SPCC 1983). 
Recent research (Mitchell, 1988) has refined these criteria and it is 
now considered that perceptible degradation of air quality occurs as a 
result of a specific project, if the project results in dust deposition 
levels increasing by a certain margin. The increment in deposition 
level before the nuisance level is reached depends on the existing dust 
deposition levels. 	For rural/semi-rural areas experiencing annual 
average deposition levels of between 1 and 2 g.m 2.month, as applies 
for the present location, dust deposition levels would be allowed to 
increase by 2 g.m 2.month1 before it would be considered that a 
significant degradation in air quality had occurred. One or two month 
at 5 g.m 2.month1 would be acceptable (Mitchell, 1988). 

5.0 	EXISTING AIR QUALITY 

The area is arid and vegetative cover is sparse. Under dry windy 
conditions dust storms can occur and these are generally accepted as 
being a feature of the climate and general environment of the area. 
There are no data to provide a quantitative measure of existing air 
quality. 	However, considering the existing landuse and vegetative 
cover, it would be expected that existing dust deposition levels would 
be in the range 1 to 2 g.m 2.month 1. This is the deposition rate that 

[1 

I 
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would be expected to apply in areas remote from specific sources of 
dust such as unsealed roads etc, and for periods when dust storms had 
not occurred. Given this existing level of dust deposition it would be 
appropriate to set an air quality goal of such that the increase in 
dust deposition due to operation of the mine did not exceed 2 g.m 
2.month 1  at any residence. 

Again, based on existing landuse and vegetative cover annual average 
dust concentrations could be expected to be in the range 20 to 40 ug.1n 
3. Annual average dust concentrations should not be permitted to rise 
to above 90 ug.m 3. 

6.0 ENISSIONS INVENTORY 

Dust emissions have been estimated by analyzing the operations and 
using emission factors developed in Australia and in the United States 
(US EPA, 1981) to estimate annual emissions for each operation. 
Details of the estimated emission amounts for each activity are 
presented in Appendix A. Table 2 summarizes the emission factors used 
in the calculations and shows the estimated dust generated from each 
operation in the mine. 

INVENTORY OF ANNUAL DUST EMISSIONS 

Activity 	 Emission factor 
	Estimated 

(After controls 	emission (kg) 
if applicable) 

Loading crushed 
ore to stockpile 0.004 	kg.t 1  
Wind erosion from main 
stockpile 0.49 	kg.ha*h- 
Loading waste rock to 
hopper 0.00076 kg.t'1  
Dumping waste rock 
to waste rock dump 0.0013 	kg.t 
Wind erosion from 
waste rock heap (negligible) 
Loading concentrate by FEL 0.02 	kg.t 1  
Transport of concentrate 
to Cobar (negligible) 
Tailings dam (negligible) 

2000 

1720 

38 

65 

620 

4443 

Table 2 shows that the total dust generated by the mine in the course 
of a typical year of operation. 
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1 	 7.0 APPROACH ID PREDICTING AIR QUALITY IMPACTS 

I 	As foreshadowed in Section 1.0, air quality impacts have will be 
assessed by comparing the dust emissions from the proposed mine with 
dust emissions from similar but much larger sources of dust. Dust 

I 	
fallout levels around an operating coal mine in the Hunter Valley have 
used to indirectly estimate the extent of areas that will be adversely 
affected by dust fallout due to the proposed mine. 	As will be 
discussed in Section 8.0 this is an extremely conservative approach to 

I the impact assessment. 

8.0 	PREDICTED AIR QUALITY IMPACTS 

8.1 Long-term impacts 

I The Lemington open cut mine near Warkworth in the Hunter Valley has 
been subjected to an extensive dust monitoring programme over a number 
of years. Deposition data for 56 deposition gauges operated during 

I 	1983 is available and is published in the EIS for the Northern Open Cut 
Extension. 

I 	In 1983 the Lemington mine recovered approximately 1.75 Mt of raw coal 
by open cut means (using a truck and shovel mining technique). The 
mine also produced 6.05 Nm3  of overburden. The total emission of dust 
from the open cut operation is estimated to be of the order of 1750 000 

I 	kg compared with the 6060 kg of dust estimated to be produced from the 
proposed mine. 

I 	Measured annual average dust deposition data, which includes dust 
deposited from all sources including non-mining sources, ranged from 
8.74 g.nr2.month 1  for a gauge 15 m from the main coal haul road to 

I 	
deposition rates of 0.75 g.m 2.month4  for a gauge located 
approximately 1 km to the west of the open cut in a direction where a 
very low frequency of winds would have blown from dust producing areas 
of the open cut to the gauge. The pattern of dust deposition around 

I 	the Lemington mine is complex, but it is reasonable to claim that areas 
beyond a kilometre or so of any specific sources of dust in the mine 
(including the stockpile areas) are largely free of a significant 

I 	contribution of dust from the mine, even in the direction of the 
prevailing winds. 

Dust gauges in the prevailing downwind direction of the Lemington open 

I cut recorded dust deposition levels of between 1 and 2 g.m 2.month 1  at 
distances of the order of 1 km from actively worked areas of the open 
cut. Gauges beyond a distance of 500 m from the coal stockpile area in 

I 	the prevailing downwind direction generally recorded deposition levels 
of between 1 and 2 g.m 2.month1. 

I 	Because of the effort required to acquire dust concentration data even 
elaborate monitoring programmes provide data for short-term periods 
(for example one twenty four hour period every seventh day) and long- 
term data are not available. 	However, for the particle size 

I distributions that apply in dust from open cut mines, the 4 g.m 
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US EPA (1985) 
Compilation of Air Pollution Emission Factors, United 
States Environmental Protection Agency, Office of Air and 
Radiation,Office of Air quality Planning and Standards, 
Research Triangle Park, North Carolina 27711. 
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This Appendix provides details of the assumptions and methods used in 
calculating dust emissions from various activities that will generate 
dust. Not all the parameters necessary for full use of the emission 
factor equations are available and where information is missing default 
values from the data published in the US EPA (1985) report have been 
used. The default values have been selected to be conservative while 
still reasonably realistic. The actual values of all parameters used 
are stated below. 

Loading ore to stockpile 

Assume that 0.5 Mt.y-4  of ore is loaded to the stockpile per year, that 
the moisture content is 1 percent, the silt content is 7 percent, the 
drop distance is 2 m and that the average wind speed at the height of 
the stockpile is 3.5 m.s-. 	Then using the US EPA (1985) emission 
factor (see Section 11.2.3) with the particle size multiplier (k) set 
conservatively at 0.77 the estimated emission factor is 0.004 kg.t* 
This gives rise to an annual average dust emission rate of 2000 kg. 

Wind erosion dust from main stockpile 

Assume silt content is 7 percent, number of dry days per year is 312 
and frequency of winds above 5.4 m.s is 15 percent. Then using the 
US EPA (1985) emission factor (see Section 11.2.3) the emission factor 
is 0.49 kg.ha 1.h 1. If the stockpile area is 0.4 ha then the total 
annual emission of dust is estimated to be 1720 kg. 

Wind erosion from waste rock dump 

Assume to be made of rock with very negligible potential to generate 
wind erosion dust. 

Waste rock loading to hopper 

Assume that the waste rock is like crushed limestone and 50,000 t is 
loaded to the hopper per year. Assume that the moisture content is 1 
percent, the silt content is 1.3 percent, the drop distance is 2 m and 
that the average wind speed at the height of the stockpile is 3.5 m.s 
. Then using the US EPA (1985) emission factor (see Section 11.2.3-
continuous operation) with the particle size multiplier (k) set 
conservatively at 0.77 the estimated emission factor is 0.00076 kg.t 1. 
This gives rise to an annual average dust emission rate of 38 kg, which 
is minimal. 

Waste rock dumping to waste rock dump 

As above assume that the waste rock is like crushed limestone and 
50,000 t is dumped to the waste rock dump per year. Assume that the 
moisture content is 1 percent, the silt content is 1.3 percent, the 
drop distance is 2 m and that the average wind speed at the height of 
the stockpile is 3.5 m.s 1. Then using the US EPA (1985) emission 
factor (see Section 11.2.3 - batch dumping) with the particle size 
multiplier (k) set conservatively at 0.77, batch size at 4.6 m3  then 
the estimated emission factor is 0.00076 kg.t-. This gives rise to an 
annual average dust emission rate of 65 kg, which is again minimal. 



Loading of concentrate by front-end loader to trucks 

Approximately 31 000 t of copper, lead and zinc concentrate will be 
transported by truck to the CSA mine by 20 t rear dump truck. It is 
estimated that approximately 0.02 kg of dust will be produced for each 
tonne of concentrate loaded. Thus total annual dust production will be 
620 kg. 

Truck transport of concentrate to CSA Mines 

A total of 1550 truck trips will be required per year. Since all roads 
on which the trucks will travel are, or will be sealed dust emission 
will be negligible. 

Tailings dam 

Tailings disposal areas containing fine materials might be considered 
as potential source of dust. However these are generally stable to 
wind erosion. This is because the material is either wet (when first 
deposited), or if dry, is crusted, with the fine material agglomerated. 
Since the surface will not be sublected to mechanical disturbance the 
crust acts to inhibit wind erosion. The surface of the tailings dam 
will thus be unlikely to contribute any more dust to the atmosphere 
than the surface which it replaces. 
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INTRODUCTION 

This study presents our assessment of the potential noise and vibration 

impact of the proposed Peak Gold Mine at Cobar, NS\V, on the nearest 

residences and on the Town of Cobar as a result of the operation of the mine. 

DESCRIPTION OF THE MiNE 

I 	

The Peak Gold Mine is to be located at the base of 'The Peak' which is a large 

rock outcrop approximately 8.5 km south of the township of Cobar NSW, 

adjacent to the road leading to Nymagee and 1-liliston. 

I 

The mine is stated to be more than 5 km from the nearest residence and no 

I
site investigations have been conducted to assess the impact on other 

potential properties. 

The mine layout, which is detailed on Minenco Drawing No. 2374-001, shows 

I 	

the type and position of the primary noise sources, which are a winder house, 

the hoisting shaft with skip-hoist, ore conveyors, primary and secondary 

crushers, air compressors for both the flotation plant and underground service 

I
air, cyanidation tanks, emergency generators and concentrators. 

I

The mine will operate for 3 shifts per day with approximately 80 people 

working the day shift and approximately 30-40 people working on the 

afternoon and night shifts, respectively. 

The primary noise producing activities at the site will be those associated 

I with the ore crushing plant and the noise from the flotation plant and mine 

service air compressors. Most other noise sources will be of lesser 

I
significance and will involve only minimal inpact on the site itself and no 

other significant impact on other relevant properties. 

I 

The mine will utilise one front-end loader (cat. 966c) and one end tipper (12 

I

tonne capacity) for site work. These will be supplemented by site utilities 

and trucks for stores movements and routine maintenance. 
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Drilling and blasting will take place at depths of greater than 300 m and 

consequently the mining activity will be adequately attenuated by the 

overlying strata. 

Other production related noise sources wiP be associated with water pumps 

and other minor equipment which will be used on a routine basis on the site. 

The only other significant source of noise will be associated with the trucking 

of concentrates to the CSA mine north of Cobar using a 20 tonne end tipping 

truck along the route shown on the appended drawing. 

The production of concentrate will involve the transportation of 

approximately 240 tonnes of copper, 150 tonnes of lead and 205 tonnes of 

zinc per week to the CSA mine. This will typically involve between 6 and a 

maximum of 12, 20 tonne truck loads of concentrate from the mine during 

the period 7.30 am to 4.30 pm each working day. 

3. 	TOPOGRAPHY 

The topography between the mine and the nearest non-mine owned house 

approximately 5 km away, is relatively flat and it offers no significant 

screening. The octave band attenuation criteria relevent for that path is 

specified as follows: 

TABLE 1 

SOUND POWER TO SOUND PRESSURE LEVEL CONVERSION 

AT A DISTANCE OF 5km FROM THE PEAK MINE 

Octave Band Centre 	 32 63 125 250 500 	1k 	21< 	4k 	Sk 
Frequency (Hz) 

Conversion dB re 10-1 2  watts 
to dB re 20 micropascals 0 5km 	-6 -87 -92 -97 -109 -128 -160 -180 -190 
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4. 	DESIGN CRITERIA FOR NOISE AND VIBRATION 

The SPCC's criteria for noise vibration have been specified in their letter of 21st 

December 1988 from the Bathurst Regional Office: 

CONTINUOUS NOISE 

TIME 	 LEVEL (dB(A)) 

7.00 am 	- 7.00 pm 	 45 
7.00 am 	- 10.00 pm 	 40 
10.00pm - 7.00 am 	 35 

TIME BLAST CVERPRESSURE 
LEVEL (dB (un)) 

GROUND VIBRATION 
PEAK PARTICLE 
VELOCITY (mm/s) 

Monday - Saturday 

9.00 am - 3.00 pm 115 5 
6.00 am - 9.00 am 105 2 
3.00 pm - 8.00 pm 105 

Sunday, Public Holidays 

6.00 am - 8.00 -m 95 

Any Day 

8.00 pm - 6.00 am 95 1 

The above are relevant for the nearest or any affected residence not owned or 

controlled by the subject company. The above values represent maximum 

allowable values. 

In such circumstances it is reasonable to assume the dust deposit rate will be 

similar to the usual background levels for similar environments and the daytime 

background noise level would be around 40 dB(A) and night time around 25 dB(A). 

In the latter instance, the Commission will accept a background level of 30 dB(A) 

as the minimum level. 
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The Commission has advised that there is no reason to measure noise levels at 

the site and based on our measurements at similar locations, and in view of the 

size and noise emission of the plant and equipment, we must support that 

decision. 

5. 	NOISE EMISSION POTENTIAL CF TILE MINE 

Our calculations for the total noise emission of the mine are as follows: 

TABLE2 	 1 
SOUND POWER LEVELS OP ECUIPMENT TO BE INSTALLED 	 I 

AND OPERATED AT PEAK MINE, COBAR 

Equipment 	 Sound Power dB(A) re 10_12  Watts 

I 
4 	Air compressors (501(W) rating & attenuated 108 

Primary Cone Crusher 120 	 1 
Secondary Crusher or Semi-Autogenous 

Grinding Mill 115 	 1 
2 	Generators (only used in emergency) 116 

2 	Conveyor drives 104 

The Concentrator 104 

2 	Conveyors 98 

2 	Front End Loaders H 2 

Winder House (peak) 98 

Hoisting Frame & Skip Loadout 95 	 1 
Flotation Plant 102 

Cyanidation Feed Thickener 92 	 1 
Damp Hopper and Feeder (peak) 96 

Peak Power Level (without emergency generators) 122 dB(A) 

Peak Power Level - All Equipment working 123 d13(A) 

Based on the power level of 	122dB(A) re 	10 2  watts, the potential peak noise 

(LA l 	at 	the 	nearest 	residential 	property 	should 	not exceed 	31 dB(A) 	and 	the 

LA10 level should be less than 25dB(A) under normal propagation conditions. 

I 



Report No. 6003-1-89 

Page No. 5 

Under the influence of temperature inversions or with favourable winds in the range 

2 to 8m/sec this level may infrequently rise to 30 dB(A). 

TRUCK NOISE IMPACT 

There are currently approximately 90 vehicles per day using the Cobar to Hillston 

road and the additional 6 to 12 naximum movements per day by the concentrate 

tipper truck will only slightly increase the noise levels in the Town. 

As these movements will all occur between the hours of 7.00 am and 4.30 pm, this 

traffic will not materially change the nature of the acoustical environment. 

The forecast incremental and total impact of this traffic will conform to the 

criteria recommended by both the SPCC and the Department of Planning & 

Environment specified in Section 157-2 of the ENCM, entitled "Environmental Goals 

for Road Traffic Noise" (See Appendix No 2). 

VIBRATION ASSESSMENT 

7.1 	Ground Vibration 

The US Bureau of Mines has derived the following empirical relationship for 

predicting the maximum of the three components of peak particle velocity: 

V 	= 	11 43/(S.D.)1.6  mm/s 

where 	S.D. 	= 	"scaled distance" 

B 	= 	distance (m) 

W 	= 	charge weight per delay (kg) 

The vector sum of peak particle velocities may be assumed to be 

	

V (vector sum) 	= 1.3 x V mm/s 

= 1486/(S.D.)1.6 
 mm/s 



V 
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Based on the nearest affected residence being 5 km away and a maximum charge 

size of 300 kg of explosive per delay, the peak particle velocity at that residence is 

unlikely to exceed a level of 0.4 mm/second with a 9 5 % confidence limit. 

This level is well below the SPCC criteria of 1mm/second and the ground vibration 

levels should thus comply with the SPCC criterion for night time blasting in 

residential areas. 	 I 
7.2 	Air Blast Overpressure 

Because the mining and blasting will all take place underground, there will be 

no audible or measurable air blasts produced by the mine. 

S. 	CONCLUSION 	 I 
Our 	sscssment of the poi enti3l noise ind v iNrtion impoct of the proposed Book 

Gold Mine at Cobar has confirmed that it will have minimum potential to modify the 

nature of the existing acoustical and vibration environment of the area. 	 I 
The mine should be readily able to conform to all of the SPCC's proposed criteria 

without any major problems or difficulties during either the construction or 

subsequent mining phases. 

I 
Louis A. Challis 
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NOISE CONTROL GUIDELINE 	 I 
ROAD TRAFFIC NOISE 

The Noise Control Act enables measures to be taken for the control of noise 
from individual vehicles. 	These measures, detailed elsewhere, include: 

Maximum noise levels specified for each vehicle type (motor cycle, car, 
truck, bus). Regulation, Clauses 16-23. 	See chapter 119. 

Restriction on times when vehicles may be operated on residential 
premises. Regulation, Clause 12. See chapter 116. 

Maximum noise levels specified for motor vehicle horns, applied 
at point of sale. Regulation, Clauses 29-33. See chapter 122. 

Action against individual vehicles may be taken by the police under the 
otor Traffic Regulations, 1935. 

The following summarises some of the matters included: 

Reg 13(3)(a) Registration may be cancelled if equipment does not comply 
with requirements of the Motor Traffic Regulations or of any Act, 
Ordinance or Regulation. 

Reg 81A A motor lorry of 3 tonnes or more unladen weight may not stand 
on a public street where there are street lights or on the carriageway 
where there are no street lights except for takingup or setting down 
goods or for the driver to obtain refreshment or to perform essential 
work. 

Reg 106 prohibits a person standing or driving a vehicle which causes 
undue noise: by being in a state of disrepair; by the way it is loaded; 
by the construction or operation of the machinery or equipment of the 
vehicle; or by the condition of the silencer. 

Reg 107 prohibits unnecessary noise with the horn or alarm except as a 
warning of danger or desire to overtake. 

Reg 108 states that a driver must stop the engine if necessary for the 
prevention of noise when stationary on a street other than during 
enforced stoppages owing to traffic or to examine any machinery which 
has failed. 

Schedule F of the Motor Traffic Regulations, 1935, also covers a number of 
noise-related matters which may be detected when a vehicle is presented for 
registration inspection or subsequently observed by a police officer. 

The following summarises items from Schedule F: 

Sched. F, para. 2A, When part of a vehicle at the time of registration 
is required to comply with any Australian Design Rule, then that part 
must be maintained in a safe and thoroughly serviceable condition. 
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Sched. F, para. 70 forbids attaching any exhaust whistle, compression 
whistle, siren-horn or alternating dual-tone horn unless the vehicle is 
an ambulance, police, fire, rescue or blood transfusion vehicle. 

Sched F, para. 75(d) requires all parts and fittings to be such that 
undue or avoidable noise will not be caused. 

Sched. F, para. 76 requires that all engine exhaust be projected 
through an efficient silencing device to prevent the creation of 
undue noise. 

Sched. F, para. 86K requires that, at the time of first registration, 
motor vehicles must comply with Australian Design Rules for Motor 
Vehicle Noise. ADR No. 28 and 28A apply according to the year of 
manufacture of the vehicle. 

Sched. F, para. 89. Public motor vehicles: everything in the con-
struction, equipment, form, working and general condition must be such 
that it will not contravene the provisions of any Act, Regulation or 
Ordinance and will not cause or be likely to cause danger, inconven-
ience, or unreasonable annoyance to any person, or discomfort to any 
passenger in the vehicle. 

ENVIRONMENTAL GOALS FOR ROAD TRAFFIC NOISE 

Action is not usually taken directly under the Noise Control Act to mini-
mise the level of noise generated by vehicles collectively as road traffic, 
but the impact of traffic noise can be minimised in other ways. 

(i) 	The environmental goal for traffic noise relative to new residences 
or new roads is a maximum LA10, 18 hours noise level of 60 dB(A) 
when measured at 1 metre from a residential facade or other noise 
sensitive location. 

This figure of 60 dB(A) includes 2.5 dB to allow for reflected noise 
from the facade. If reflection during measurement is unlikely, as 
for instance, when measuring on open land before the residence is 
built, 2.5 dB should be added to the measured value. 

Management Goals (Existing Situations) 

I Groh in traffic volums, particularly including bus and truck 
transport, results in many existing city and suburban situations 

I 	where the planning goals set for new residential or new roads are 
exceeded. 

I 	
In such situations the traffic management goal is a maximum LA10, 
18 hçurs of 65 dB(A) at 1 metre from the residential facade. 
Ameliorative measures should be implemented by the appropriate 
authority, as practicable, whenever the measured LA10,18 hour 

I value exceeds 65 dB(A). 

4 
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( i i i ) 	Intermittent or Low Traffic Flow 

The nature of some activities results in traffic being concentrated and 
consequently a noise nuisance, only at certain times of day, with low 
traffic flow at other times. 

In those cases, noise measurement should be averaged over the duration of 
the heavier traffic. An LAeq value should be the preferred descriptor in 
these circumstances. A typical example would be a school or college in a 
residential area. 

Similarly, where traffic flow is continuously low, the LAeq  descriptor 
should be preferred. 

An LAe T of 55 dB(A) should be adopted for new developments and an LAeq,T 
of 60 	(A) adopted as the goal for existing situations. 

TRAFFIC NOISE CONTROL 

The Traffic Authority of New South Wales is responsible for reviewing and 
controlling the movement of traffic and co-ordinating the activities of 
other authorities with respect to road traffic. The Authority considers 
such matters from the dual viewpoints of safety and traffic efficiency. It 
operates mainly through delegation to other authorities such as the Depart-
ment of Main Roads and local government. 

Local council s al so have powers relating to the management of traffic on 
public roads, and for the planning of residential areas in close proximity 
to arterial roads. At the local level, the detailed features of road 
systems which result in the starting, stopping and heavy acceleration of 
traffic should be considered in relation to potential noise impact. 

In addition, the state of road repair can be a predominant factor in the 
level of traffic noise experienced; poor road surfaces cause uneven traffic 
flow, with consequent noise from braking, acceleration, and vibration frcrri 
trucks and their loads. 

Similarly the Department of Main Roads have powers relating to the planning 
of new roads in close proximity to residential areas together with responsi-
bility for the maintenance of existing main roads. 

kh— 



PEAK GOLD MINES PTY LIMITED 	 EIS 

752 

The Peak project 

B C 



I rT,  [.] 




