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Abbreviations 

  
ACMER Australian Centre for Minerals Extension and Research 

AEMR  Annual Environmental Management Review 

 
A document submitted to the DPI and 

DECC as a condition of the mining tenements. 

AHD Australian Height Datum 

AMD  Acid Mine Drainage 

BCM Bank Cubic Metres 

BGL Below Ground Level 

BL Bore license  

BSC  Bogan Shire Council  

CES Country Wide Ecological Services 

COS  Core Ore Stockpile 

CWA&HS Central West Archaeological and Heritage Services  

DECC Department of Environment and Climate Change incorporates the Environmental                 
Protection Authority (NSW)  

DIDO Drive In - Drive Out  

DL&WC Department of Land and Water Conservation 

DPI Department of Primary Industry - Mineral Resources 

DSI Detailed Site Investigation  

EC µs/cm, micro semens / centimetres  

EMP  Environmental Management Plan 

 

A company document outlining commitments          
towards environmental protection and conservation adjacent to the site of operation. 

EW  Electro Winning Plant 

FIFO  Fly- In-Fly-Out 

GCNRC Geoff Cunningham Natural Resources Consultants  

GDAA Ground Disturbance Approval Application 

GPS  Global Positioning System 

Ha Hectares 

HDPE  High Density Poly Ethylene  
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HIL Health Investigation Levels 

HLF Heap Leach Facility 

HLP  Heap Leach Pad (Copper)  

ILS  Intermediate Liquor Solution 

kL Kilo-litres 

kWh Kilo-watt hours 

L Litres 

LME London Metal Exchange 

LOM Life of Mine 

m Metres 

mm Millimetres 

m2 Square Metres 

m3 Cubic Metres 

m/sec metres per second 

M Million 

MCP Mine Closure Plan 

ML  Mining Lease 

NAG Net Acid Generating 

NEPC National Environmental Protection Council 

NEPM National Environment Pollution Measure 

NPI National Pollutant Inventory 

PAF Potential Acid Forming 

PCO Present Closure Obligation 

PLS  Pregnant Liquor Solution 

PSI Preliminary Site Investigation 

RC Reverse Circulation 

ROM  Run-of-Mine. This is Ex-Pit ore stockpiled adjacent to the crusher.  

RTA  NSW Roads and Traffic Authority  
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SAG Semi Autogenous Grind 

SRL Straits Resources Limited 

SWL Standing Water Level 

SX  Solvent Extraction Plant 

SX-EW Solvent Extraction  Electrowinning 

t Tonnes 

TCM Tritton Copper Mines  

TDS  Total Dissolved Solids 

TEC Threatened Ecological Communities 

tph Tonnes per Hour 

VOC Volatile Organic Compounds 

WRE  Waste Rock Emplacements  Locations where mined non-ore material is deposited.                     
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Executive summary 

The Tritton Copper Mines (TCM) are located about 45Km NW of the regional centre of Nyngan in 
western NSW.  The TCM are operated by Tritton Resources (TRL), which is a wholly owned subsidiary 
of Straits Resources Limited (SRL). 

This Operational Mine Closure Plan has been developed by Straits / TCM to comply with the conditions 
attached to the TCM tenements issued by the Department of Primary Industry 

 

Mineral Resources 
(DPI). This closure plan provides the structure and guidance for the agreed compliant implementation of 
the closure process during the final stage of the TCM, or in the event of an unexpected closure during 
operations. 

A final closure date for the TCM has not been determined.  Operations at the TCM are continuing, with 
current Mining Proposal submissions pending assessment by DPI.  It is estimated that the TCM Heap 
Leach Facility (HLF) will operate for another 5 to 10 years using the copper cementation process.   

The anticipated post-mining land use for the TCM site will be pastoral activities on class four and class 5 
landforms. All infrastructure will either be removed or buried in accordance with the decommissioning 
commitments.  All disturbed areas will be rehabilitated to meet the closure criteria and facilitate pastoral 
activities. 

The most significant post-mining environmental risk identified at the TCM is the Heap Leach Facility 
(HLF) and acid drainage from the Tailings Storage Facility (TSF). Soil and groundwater contamination 
have been identified as environmental impacts associated with both the HLF and TSF. Soil, surface 
water and groundwater will be comprehensively monitored to identify any possible impacts and identify 
if additional mitigation measure are required . The HLF and TSF will then be reshaped and capped with 
an appropriate material to create a stable landform after rehabilitation.   

The processing ponds will be removed and rehabilitated in accordance with the closure criteria. Upon 
closure all runoff generated from the HLF will be diverted to the Murrawombie Pit. 

Stakeholders in the Tritton closure process have been identified and a consultation program has 
commenced to ensure that all closure issues are registered and addressed.  As a result of initial 
stakeholder consultation, TCM understands that it can satisfy all stakeholder issues and concerns in the 
closure process.  TCM will facilitate a consultation program to engage stakeholders throughout the 
operational and final stages of the mine. 
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1.  Corporate endorsement 

I hereby certify, that to the best of my knowledge the information provided within this document (Tritton 
Copper Mines, Operational Mine Closure Plan) is accurate, and Tritton Resources Pty Ltd will 
implement all commitments stated.   

Name: ......................................................... Position: .......................................................    

Signed: ......................................................... Date: ............................................................    

Corporate Seal:  
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2. Project description 

2.1 Proponent 

The Tritton Copper Mines (TCM), in central western New South Wales, is managed by Tritton 
Resources Limited (TRL), which is a wholly owned subsidiary of Straits Resources Limited (SRL). A 
summary of the tenement information and key contacts associated with the TCM is listed below. 

Operators Name: Tritton Resources Limited (TRL)  

Tenement Holder: Tritton Resources Limited 

Site Mailing Address:  PO Box 386     

Nyngan NSW 2825 

Site Contacts: Resident Manager: Mr Michael Hanlon    

Telephone: (+61 2) 68381103    

Fax: (+61 2) 68381100    

E-mail: mhanlon@trittoncom.au

    

Environmental Officer: Cathy Sullivan    

Telephone: (+61 2) 68381159    

Fax: (+61 2) 68381100    

E-mail:  csullivan@tritton.com.au

 

SRL Mailing Address:  PO Box 1641    

West Perth WA 6872 

SRL Contact: HSE Manager: Mr Craig Roberts    

Telephone: (+61 8) 9480 0518    

Fax: (+61 8) 9480 0520    

E-mail: croberts@straits.com.au 

2.2 Location 

The TCM sites are located in the Central Western Plains of NSW in the Cobar Peneplain Bioregion. The 
Tritton site is located 45km west-north-west of Nyngan. The Girilambone site (which comprises of both 
the Murrawombie project site and the North East project site) is located 44 km north-west of Nyngan 
and 3.5 km west of the Girilambone township (See Figure 2-1).   
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Figure 2.1Tritton Copper Mine Tenement Location Plan  
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2.3 History 

Copper mining commenced in the Girilambone area in 1881 with the opening of the Girilambone Mine. It 
is estimated that between 1881 and 1910, over 85 000t of ore was mined from Girilambone and various 
small copper shows within the region. Since late 1989 Nord Australex Nominees Pty Ltd reassessed the 
Girilambone Copper mineralisation by grid drilling. In 1990 Nord negotiated the purchase of the 
exploration licence for the surrounding of the Old Girilambone Copper Mine from Hunter Resources 
Limited. In 1991 Nord initiated a feasibility study and Straits Mining Pty Ltd acquired a 60% share to 
become a joint venture.   

In October 1992 project development of the Girilambone Copper Mine commenced. By February 1993 
stacking of the heap leach pads had began and in May 1993, the solvent extraction and electro-winning 
plant was completed and copper production commenced (refer to Figure 2.4 for Girilambone site 
layout). Following the additional exploration work the northern pits were developed and mining 
commenced at the Girilambone North Mines in June 1996.  

Processing activities continued until 2003. Over this period of time, four open pits (three at Girilambone 
North Mines: Larsen s pit, Northeast pit and Hartman s pit, and one at Girilambone mine site 
Murrawombie pit) were mined until copper oxide ore in the upper, weathered part of the ore body was 
exhausted. Heap Leaching, Solvent Extraction (SX) and Electrowinning (EW) techniques were 
employed to process the oxide ore and produce a London Metal Exchange (LME) grade copper 
cathode.  Sulphide ore types which occur beneath these pits in the unweathered rock masses were not 
amenable to this form of processing and have therefore remained in-situ. 

In 2002 TRL purchased the Girilambone Copper Company (GCC) mining and exploration leases, which 
also incorporated leases associated with the Tritton deposit (see figure 2.1 and 2.2 for regional location 
of the leases). 

In 2004, construction commenced on the processing plant and underground mine decline for the Tritton 
Copper Mine (refer to Figure 2.3 for Tritton Site Layout). 

Copper sulphide ore is extracted from Tritton underground mine through long hole open stoping and 
treated using a simple flotation circuit to produce copper concentrate. Tritton Copper Mine activities are 
governed by the 2004-2011 MOP for ML 1544. 

In 2004-2005, TRL recommenced mining at the base of the Murrawombie pit in order to supply 574,051t 
of sulphide ore to the Tritton processing plant during the development and commissioning stages of the 
Tritton underground mine. This activity was conducted through a supplementary MOP from 2004-2006.  

Throughout the mining and care and maintenance phases of the GCC site, progressive rehabilitation 
programs have been implemented, as described in the Girilambone Copper Mine Mining Operations 
Plan 

 

August 2000: Incorporating Mine Decommissioning Plans

 

(2000 MOP). Subsequent to the 
MOP, the Girilambone Copper Company Decommissioning and Closure Strategy

 

was developed in 
March 2003 to further define the closure strategy for the site.  

In September 2008 the Copper Cementation Plant at Girilambone opened. The plant was developed to 
utilise the existing copper remaining in the Heap Leach Pads (HLP).   

In November 2008, after a dramatic fall in the copper price, the Girilambone and North Girilambone 
Mines were entered into a phase of care and maintenance while continuing to produce copper from the 
Copper Cementation Plant.     
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Figure  2.2 Regional location of the mining leases owned by TRL.  
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Figure 2.3 Tritton Site Layout 
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Figure 2.4 Girilambone Mine Site Layout.  
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Figure 2.5 North Girilambone Mine Site Layout. 
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2.4 Description of the Tritton Copper Mines 

The TCM is a mining and processing facility that produces 25% copper concentrate by a 
sequence of underground uphole open stoping, crushing, grinding, and floatation. 

Mineral Processing 

Mining 
Mining occurs through uphole stoping with 5 
metre wide pillars being left between stope 
blocks for stability. The stope blocks are 25 
metres long, 16 metres high between levels 
and vary in width from 3 to 8 metres. The 
mineral is mined and transported from the 
underground workings by truck to the Run of 
Mine (ROM) pad where it is stockpiled for 
blending.  

 

Crushing 
The blended ore is loaded on to the hopper of 
the jaw crusher for primary crushing. The ore 
passes through the hopper and onto a vibrating 
feeder, which feeds the ore into a single toggle 
jaw crusher. The crushed ore is then 
transported via conveyor belt CV01 to the 
corse ore stockpile.                
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Grinding 
Ore is reclaimed from beneath the COS and is 
transported to the grinding circuit via transfer 
flask and Conveyor belt 3.  

CV03 passes ore into an open circuit semi 
autogenous Grind (SAG) mill. The SAG mill 
discharges to a trommel screen to remove 
tramp oversize. The trommel undersize 
material reports to the secondary grinding 
circuit. Lime slurry is added to the SAG mill 
feed chute for pyrite suppression. The 
secondary grinding circuit consists of a 3.8 m 
diameter x 5.6m equivalent grinding length 
overflow ball mill operating in closed circuit with 
a nest of hydro-cyclones, which are fed by a 
metal lined horizontal centrifugal pump. The 
underflow returns to the ball mill hopper.  
Overflow from the hydro-cyclones gravitates to 
a trash screen, from where the material passes 
to the Tertiary grinding circuit which consist of 
two Vertimills, each with their own nest of stand 
alone hydro cyclones. Underflow from the 
hydro-cyclones returns to the originating 
Vertimill, with overflow reporting to the 50m3 

Wemco Flotation cells. 

 

Flotation 
The two Wemco cells operate in line with 
concentrate from the first Wemco cell reporting to 
either final concentrate or rougher cleaner pumps 
or a combination of both. The first Wemco cell 
tailings report to the second Wemco Cell. The 
concentrate from the second Wemco cell reports 
to the regrind cyclone feed hopper. The tailings 
reporting to the rougher feed conditioning hopper 
then pumped to the rougher feed conditioning 
tank. Lime slurry is added to adjust the pH to 
between 10 and 10.5 prior to introducing the 
material to the rougher flotation circuit.  

The concentrate from the rougher cleaner cells 
gravitates to the final concentrate pump. The 
cleaner tailings, together with the scavenger 
concentrate and the regrind mill discharge, 
gravitate to the regrind cyclone feed hopper and 
are pumped to regrind cyclones operating in 
closed circuit with a 1.8m x 2.9m equivalent 
grinding length regrind ball mill. 

The scavenger cleaner cells operate in open 
circuit, with the tailings joining the scavenger 
tailings ahead of being pumped to the tailings 
thickener or reports to the rougher feed 
conditioning hopper.  The scavenger cleaner 
concentrate is added to the Final Concentrate. 
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Copper Concentrate Dewatering 

The final copper concentrate is pumped from 
the flotation circuit to the concentrate thickener.  
Flocculent may be added to the thickener to 
enhance the solids settling rate. Thickener 
overflow gravitates to the grinding sump for 
make up water and the thickener underflow is 
pumped via a surge tank to a horizontal 
pressure filter designed for a maximum of 24 
plates.  This surge tank has approximately 4 
hours holding capacity. 

Filter cake, with 8-9% moisture content is 
discharged from the pressure filter onto the 
concrete storage pad below the filter. The 
filtrate from the press is pumped back to the 
concentrate thickener via the water clarifier. 

 

Tailings Thickening 

The flotation tailings are pumped from the 
flotation circuit to an 18 metre diameter high-
rate thickener.  Flocculent is added to the 
thickener to enhance the solids settling rate. 
The thickener overflow gravitates to the 
process water dam and the underflow is 
pumped to the tailings dam. 

Water is reclaimed from the tailings dam 
decant pond and pumped back into the 
process water pond. This water is recycled 
back through the process plant. 

A seepage reclaim pump recovers water from 
the tailings dam underdrainage system, which 
is returned back to the tailings dam. 

 

Concentrate Handling and Transport 

The copper concentrate is loaded by a front-
end loader into standard purpose-built 
containers with sealable lids.  Two such 
containers are loaded onto a single road train 
for transport to Hermidale, where they are 
temporarily stored and then loaded onto trains 
for transport to Newcastle. 

The Concentrate is then loaded onto ships at 
Newcastle s Carrington CBH ship loader 
facility, for transportation for further processing.  
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Copper Cementation Process 

Mining 

The heap leach pads at Girilambone still 
contain copper from the previous operations at 
Girilambone. Leachate from re-activation of the 
Heap Leach Pads (HLP) will be processed to 
produce copper cement. This copper is being 
recovered though the use of the Copper 
Cementation Plant.  

 

Heap Leaching 

The solution from the PLS ponds is reticulated 
over the heap leach pads. This solution 
percolates through the mineral and rocks 
stored in the HLP dissolving copper. Acid is 
also added to the solution to lower the pH to 
increase the reaction and increase the amount 
of copper in the solution.   

This copper rich solution is controlled at the 
bottom of the pads by a High density Poly 
Ethylene (HDPE) liner which then flows to the 
PLS ponds through W-Drains.  

The solution is then pumped from the PLS 
ponds to the copper cement reaction vessels. 

 

Copper Precipitation 

The solution is pumped from the PLS ponds to 
the three Kennecott Cones (vertical cylinders 
which hold a capacity of 14,000L each). Scrap 
steel is added to the solution in the cones. This 
metal reacts with the copper in the solution 
and has a chemical exchange with the iron and 
copper ions.  

Air is injected into the cones to shock the 
precipitate off the steel and down the cone to 
the product hopper. This air injection process 
is called burping.   


