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1. INTRODUCTION 

1.1.    History of Operations 

Cobar Management Pty Ltd (CMPL) operates the Cornish, Scottish and Australian (CSA) Mine located 

11 km north of Cobar in western NSW. Mining has occurred intermittently on the CSA leases since 

the discovery of copper, lead and zinc in 1871. However, it was not until 1961 that a significant 

resource was proven by Broken Hill South Pty Ltd. Medium-scale mechanised underground mining 

subsequently commenced in 1965. The mine was acquired by CRA in 1980 and sold to Golden 

Shamrock Mines Pty Ltd (GSM) in 1993. GSM was in turn acquired by Ashanti Gold Fields in the same 

year. The mine continued to operate until 1997, when the operation ran into financial difficulties and 

was placed in receivership. The mine was placed on care and maintenance on the 20th January 1998.  

Conditions for reopening the mine were negotiated, and concessions were obtained from the 

government, including the excision of three areas of concern from the lease: the North Tailings 

Storage Facility (NTSF); the subsidence hole and adjacent old spoil material; and, a major coarse 

rejects stockpile (Big Mt Brown). CMPL committed to reopening the CSA Mine in February 1999 with 

current underground and processing operations commencing in July 1999 following the purchase of 

the leases and site facilities.  

CMPL, a wholly owned Australian subsidiary of Glencore, continues to operate the CSA Mine, which 

is currently the highest-grade copper mine, and one of the deepest operating mines in Australia.  

1.2.    Consents, Leases and Licenses 

CMPL has a large number of statutory approvals and associated legal obligations that regulate mining 

activities on site. The statuses of the CSA Mine’s main statutory approvals are listed in Table 1 to 

Table 3. 

CMPL holds Consolidated Mining Lease 5 (CML5) for the CSA Mine operations and two small mining 

purposes leases 1093 and 1094 (MPL1093 and MPL1094). CML5 occupies portions of five Western 

Land Leases and Crown Land including parts of the Cobar Regeneration Belt. MPL1093 and MPL1094 

occupy Crown Land. These details are shown in Plan 1. Throughout this document, these leases are 

collectively referred to as the CSA Mine.  

The CSA Mine operates under Environmental Protection Licence (EPL) 1864; this document is 

attached in Appendix A. During the period of 1 January 2017 to the 31 December 2017, the CSA Mine 

operated in accordance with the CSA Mine 2013 - 2017 Mining Operations Plan (MOP) and CMPL‘s 

internal Environment and Community Policy attached in Appendix B.  
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Table 1  Mining Leases (as of 31/12/17) 

Lease 

Number 
Details Issue Date Expiry Date 

CML5 
The CSA Mine site. Licensed for Group 1 minerals (Sb, 

Cu, Zn, Pb, Fe, In, Au, Ge, Co, Cd, Bi & Fe minerals). 
2/12/1993 24/6/2028 

EL5693 
Exploration lease for Group 1 minerals – 111 units 

around CML5 and surface exclusions of CML5 
08/02/2000 07/02/2021 

MPL1093 
Mining Purposes Lease for Water Harvesting. Not 

licensed for minerals. 
5/2/1947 5/2/2029 

MPL1094 
Mining Purposes Lease for Water Harvesting. Not 

licensed for minerals. 
5/2/1947 5/2/2029 

 

Table 2  Land Tenure (as of 31/12/17) 

Property 

Name 
Locality WLL County Parish 

Plan 

Number 

Lot 

Number 

Red Tank The CSA Mine 9565 Robinson Kaloogleguy 766965 4277 

Red Tank East of Mine 731 Robinson Kaloogleguy 766922 6336 

Red Tank 
Immediately south 

of Mine 
13844 Robinson Kaloogleguy 1105750 1 

Red Tank 
South and east of 

tailings facility 
3667 Robinson Mopone 1186316 1 

Ascot Southwest of Mine 13844 Robinson Kaloogleguy 1105750 2 

Council around 

tip 
Southwest of Mine 

 
Robinson Kaloogleguy 870022 22 

Mopone 
Northeast of 

tailings facility 
1009 Robinson Mullimutt 768325 5414 

Crown Land 

MPL1093 
NNW of Mine 9565 Robinson Kaloogleguy 766965 7302 

Crown Land 

MPL1094 
NW of Mine 9565 Robinson Kaloogleguy 766965 7301 

Red Tank 3km south of Mine  Robinson Kaloogleguy 870022 23 

Kaloogley 

Regeneration 

Reserve 

3km south of Mine  Robinson Kaloogleguy 1170625 7317 

Kaloogley 

Regeneration 

Reserve 

3km SSE of mine  Robinson Kaloogleguy 1117798 7003 

Kaloogley 

Regeneration 

Reserve 

4.3km South of 

Mine 
 Robinson Kaloogleguy 1170625 7316 
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Table 3  Licences and Permits (as of 31/12/2017) 

Licence Details Renewal Date 

EPL No. 1864 Environmental Protection License 30 June (review date) 

Mining Operations Plan 
Cobar Management Pty Ltd, the CSA 

Mine, Mining Operations Plan 
31 December 2020 

(awaiting final signoff) 

WorkCover Licence 
XSTR100157 

WorkCover NSW Licence to store 
Class 1.1D, 1.1B and 5.1 explosives 

8 April 2018 

Radiation Licence 
No. 29023 

Licence to sell/possess radiation 
apparatus and/or radioactive 

substances or items containing 
radioactive substances 

- RR761, RR1384, RR911, RR907, 
RR21459, RR12793, RR12484, 

RR8858, RR8859 

20 October 2018 

Refrigerant Trading 
Authorisation Certificate 

Refrigerant trading authorisation 
under the Ozone Protection and 

Synethic Greenhouse Gas 
Management Regulations 1995 

28 November 2019 

Local Development Consent 
No. 31/95 

Cobar Shire Council (CSC) Permit for 
use of the CSA Mine site by CMPL 

Granted 26 June 1998 

Local Development Consent 
No. 2006/LDA-00009 

CSC Permit for Construction and 
Operation of South Tailing Dam 

Extension 
Granted 22 June 2006 

Local Development Consent 
No. 2009/LDA-00035 

CSC Permit for South Tailings Storage 
facility Wall Raise 

Granted 7 April 2010 

Local Development Consent 
No. 2013/LDA-00037 

CSC Permit for South Tailings Storage 
facility Upgrade 

Granted 26 September 
2013 

Local Development Consent 
No. 2014/LD-00015 

CSC Permit for South Tailings Storage 
facility Wall Raise 

Granted 24 September 
2014 

 
Local Development Consent 

No. 2015/LD-00007 
 

CSC Approval for Installation of Steel 
Surface Fan 

Granted 15 May 2015 
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1.3.    Mine Contacts 

The management structure at the CSA Mine is displayed in the organisational chart in  

Figure 1. The CSA Mine management team and environmental contacts are listed in Table 4.  

 

Figure 1 Organisational Chart 2017  
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Table 4  Management and Environmental Contacts 

Title Name Phone Email 

General Manager Pedro Quinteros 6836 5122  pquinteros@cmpl.com.au 

Ore Processing Manager Farhan Rajiwate 6836 5104 frajiwate@cmpl.com.au 

Mine Production 

Manager 

Christopher 

Hamilton 

6836 5329 chamilton@cmpl.com.au 

Health Safety 

Environment & Training 

Manager 

Steven Marmara 6836 5302 smarmara@cmpl.com.au 

Finance Manager German Perez 6836 5121 gperez@cmpl.com.au 

Senior Environmental 

Advisor 

Huw Rabone 6836 5384 hrabone@cmpl.com.au 

The CSA Mine Pollution 

Complaints Line 

The CSA Mine 

Switchboard 

6836 5127 jread@cmpl.com.au 

(via CSA Website Contact Form) 
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1.4.    Actions required from 2016 AEMR review 

There was no formal 2016 AEMR review meeting, but a site inspection was held at the CSA Mine on 

the 26th October 2017. The inspection was attended by representatives from the NSW Department of 

Industry Environmental Sustainability Unit (ESU) and included a site-wide tour of the tailings storage 

facility and all current rehabilitation monitoring sites. The discussions also covered the structure and 

rationale of proposed rehabilitation trials to be included in the 2018-2020 Mining Operations Plan 

(MOP), and the exploration of using bio-indicators as a measure of rehabilitation success.   

An update on the proposed activities for the 2017 AEMR period is provide below (Table 5). 

Table 5  Update on the Proposed Activities for the 2017 AEMR Period 

Activity 
Priority 

Ranking 

Completion 

Progress 

Review of the existing MOP to bring in line with updated legislation prior 

to expiry in Q4 2017. 
H Ongoing 

Continuation of environmental monitoring of surface water, groundwater 

and air. 
H Ongoing 

Update of site water balance and investigation into ongoing water saving 

strategies. 
H Ongoing 

Review exploration and ancillary disturbance for CML 5 in line with new 

Rehabilitation Cost Estimate (RCE). 
H Completed 

Borrow Pit review. H Completed 

Continue maintenance activities on rehabilitated land. H Ongoing 

Review data from all rehabilitation trials 2011 – 2016. H Ongoing 

Develop and implement further rehabilitation trials based on the 

rehabilitation review. 
H Ongoing 

Update Site Environmental Management Plan  M Ongoing 

Update mine closure plan to include new information gained from 

rehabilitation trials.  
M Ongoing 

Annual asbestos monitoring and update of site management plan. M Completed 

Dangerous Goods Audit and management plan update. M Completed 

LFA Monitoring (September). M Completed 

Design and trial rehabilitation biodiversity monitoring program. M Ongoing 

2017 Family Day at CSA. L Completed 
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2. SUMMARY OF OPERATIONS DURING THE REPORTING PERIOD 

In 2017, the budgeted production rate was 1,150,276 dry metric tonnes (dmt) of ore, to produce 

187,308 dmt of concentrate and 50,366 t of copper (Cu). Actual production achieved in 2017 was 

above target for ore, with 1,100,526 dmt milled, coupled with an above plan copper grade, 

concentrate and copper produced was above budget with 211,427 dmt of concentrate produced and 

53,379 t of Cu. 

2017 PRODUCTION SUMMARY Actual Budget Var. 

Mill Throughput (dmt) 1,100,526 1,150,276 -4.3% 

Concentrate Production (dmt) 211,427 187,308 12.9% 

Contained Copper (t) 54,753 51,470 6.4% 

Feed Grade (%Cu) 4.98% 4.48% 11.0% 

 

The primary focus of the Ore Processing Department for 2017 was to install and commission a new 

filter plant, which was successfully commissioned in November 2017. The primary focus for the 

Mining Department during 2017 was achieving the planned ore production at the budgeted grade 

and cost and completing critical reserve development to facilitate the planned production ramp-up. 

While this work was undertaken a number of projects were completed or commenced in 2017 to add 

additional mining capacity or debottleneck operations, these include: 

 Continuation of the No #1 Shaft refurbishment; 

 Ongoing review and planning of the No #2 Shaft upgrade and registration; 

 Construction and completion of the new concentrate filter system and infrastructure; 

 Stage 1 of a surface cooling upgrade; and 

 Expansion of the coreyard;  

 

The key projects planned for the CSA Mine in 2018 include: 

 Stage 9 South Tailings Storage Facility Lift. 

 Eastern embankment slope reshaping works as part of Stage 9 TSF Lift. 

 Installation of new piezometers as part of the Stage 9 embankment raise. 

 Expansion of coreyard. 

 Relocation of the emulsion yard. 

 No.2 Shaft Winder Upgrade and Refurbishment. 

 Underground electrical upgrade to the bottom of the mine.  
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 Establish No. 1 Shaft ore stockpile area. 

 Groundwater bores to be commissioned. 

 Possible construction of settling ponds and water collection dam. 

 Construction of new concentrate storage area. 

 Pink Panther exploration. 

 Power reticulation projects.    

 Commissioning of the Paste Fill Plant 

 Paste fill plant filtration water treatment project. 

 Underground Python Processing Project – Gekko Systems. 

 Upgrade of Borrow Pit Dam. 

 Upgrade to surface ventilation chilling capacity. 

 

2.1.    Mineral Exploration 

In 2017, CSA Mine resource infill drilling activities were both conducted by underground diamond 

drilling, and by up-dip expressional, near-mine surface exploration drilling through both diamond, 

and reverse circulation (RC) drilling methods.  

2.1.1.   Underground Exploration 

The majority of the drilling underground was mostly focused on the QTS North, QTS Central, and the 

Western Ore body systems. Underground exploration activities were confined to: 

 Drilling three deep holes from the 8610 Site A to the lower extends of the QTS North resource, 

 Drilling six holes to the north of the limits of the QTS North resource from the 8610 Site C, 

 Drilling two holes from the 8740 toward the east, testing for extensions to the Eastern system 

resource. 

Holes details are summarised in Table 6. 

  



CMPL 2017 AEMR 

 

 

  9 

 

Table 6  Underground Exploration Drilling During 2017 

Hole ID Date Started 
Date 

Finished 

Depth 

Drilled 
System Purpose 

UDD17056, 

UDD17056A, 

UDD17056W1 

1/10/2017 Ongoing 889m 
QTS 

North 

The program is designed to test for 

extensions along strike and down-dip of 

the QTS North resource. The program is 

also a trial for using wedge techniques. 

UDD17082, 

UDD17083 
20/11/2017 Ongoing 583m 

Eastern 

system 

Testing down dip of known Eastern 

system resource domains at the 

southern end of the Eastern resource. 

UDD17044, 

UDD17045, 

UDD17046, 

UDD17047, 

UDD17048, 

UDD17053 

6/07/2017 Ongoing 2,139m 
QTS 

North 

The program is testing for northerly 

extensions as well as a resource north 

of QTS North from the 8610 RL. 

 

 

 

2.1.2. Surface Exploration 

During 2017, pre-disturbance baseline studies for all new surface exploration programs requiring 

ground disturbance assessments and annual inspections of post-drilling, rehabilitated exploration 

programs were together completed by Exploration and Environment Department personnel.  

A number of surface field exploration projects were completed for 2017. Twenty-three (23) diamond 

drill-holes were completed for the up-dip expressional, near-mine surface exploration drilling 

programme. The locational majority for these drill holes was on the nearby Pink Panther prospect. All 

but three drill collars (two from the one collar site) have been rehabilitated to the required standard. 

In addition, 161 near-mine surface exploratory Reverse Circulation (RC) holes were drilled. At time of 

writing, only 60 of the 161 RC drill sites have been rehabilitated to the required standard; 101 drill 

sites, including collars, remain outstanding for rehabilitation from the 2017 RC program, as mine 

surveyor personnel are required for the DGPS collar survey pickups.  

Early in 2017, a gravity survey began on a northern segment of CML5, and extended into EL5693. 

Approximately 570 grid points were surveyed on the CML5 component of the survey (Figure 2). Line 

clearing was not required in readiness to perform the survey, so there were no rehabilitative 

measures required post survey completion. 
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Other work included: 

 Field checking of historic drill sites to assess rehabilitation work to be done; 

 Plugging of historic drill holes and tidying up of historic drill sites; 

 Rehabilitation of new Pink Panther drill sites; 

 Limited surface rock sampling and mapping; 

No site preparation or line clearing was required for field checking of historic drill sites and the 

limited rock sampling and mapping, so these activities required no rehabilitation measures. 
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Figure 2  Kendi prospect gravity survey location on CML5 
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2.2.    Land Preparation 

Land preparation is carried out as per Section 2.2.4 of the CSA MOP. During 2017, no land 

preparation took place outside of the active mining disturbance zone.  

2.2.1.   Topsoil 

Permanent stockpile height restrictions exist on site, with a maximum of 3 m for topsoil stockpiles. 

CMPL encourages the establishment of vegetation on all topsoil stockpiles to enhance soil viability 

and minimise erosion losses. Cleared vegetation around project sites or surrounding areas is often 

spread over the topsoil stockpile sites to assist with revegetation. 

Although a number of small stockpiles were established during the period of the last MOP, the 

majority of existing stockpiled topsoil comes from the development and extension of the STSF in late 

2006. As of September 2017, approximately 82,000 m3 of topsoil is stockpiled in 32 locations at the 

CSA Mine. The stockpile locations are shown in Figure 3 and presented in Table 7. 

During 2017, approximately 1,100 m3 of topsoil was added to the topsoil stockpiles. This soil was 

recovered from the removal of topsoil for the paste fill plant tailings stockpile (September 2017), and 

excavation of the new 3 ML raw water tank site (November 2017). Approximately 50 m3 of topsoil 

was inadvertently removed by contractors from an existing stockpile in June 2017, but was 

incorporated into pad levelling before the loss was discovered. A site information program was 

initiated and other preventative actions established to prevent a repeat of the incident. 

Table 7  Topsoil stockpiles at CSA Mine 

Topsoil Stockpiles 2017 

Stockpile Name Volume (LCM) 

Stockpile 1 35,212 

Stockpile 3 1,657 

Stockpile 4A 1,852 

Stockpile 4B 57 

Stockpile 5 1,610 

Stockpile 6 2,615 

Stockpile 7 9,536 

Stockpile 8 321 

Stockpile 9 8,526 

Stockpile 10A 170 

Stockpile 10B 335 

Stockpile 10C 15 

Stockpile 11 927 
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Topsoil Stockpiles 2017 

Stockpile Name Volume (LCM) 

Stockpile 12 517 

Stockpile 13 2,480 

Stockpile 14 3,858 

Stockpile 15A 93 

Stockpile 15B 34 

Stockpile 16A 846 

Stockpile 16B 350 

Stockpile 16C 25 

Stockpile 16D 11 

Stockpile 17A 354 

Stockpile 17B 75 

Stockpile 17C 141 

Stockpile 17D 529 

Stockpile 18 2,478 

Stockpile 19A 1,960 

Stockpile 19B 75 

Stockpile 20A 343 

Stockpile 20B 128 

Stockpile 21 67 

Stockpile 22 45 

Stockpile 23A 11 

Stockpile 23B 75 

Stockpile 24A 2,344 

Stockpile 24B 32 

Stockpile 24C 52 

Stockpile 25 419 

Stockpile 26 102 

Stockpile 27 99 

Stockpile 28 75 

Stockpile 29 201 

Stockpile 30 884 

Stockpile 31 279 

Stockpile 32 139 

Total: 81,954 
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Figure 3  Topsoil Stockpiles as of September 2017 
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2.2.2.   Underground Waste Rock  

The underground mining operations produce approximately 200,000-300,000t of waste annually. 

Wherever possible, waste is directly disposed of into underground voids left by stoping operations.  

On occasion, the volume of waste rock generated by development exceeds the volume of void 

produced by stoping operations and the void volume that becomes available as existing workings 

become redundant. The waste rock brought to surface is stored in stockpiles at the TSF (Tailings 

Storage Facility) for use in future wall lifts. In 2017, no underground waste rock was hoisted to the 

surface as all waste generated was disposed of into underground voids as Cemented Rock Fill (CRF) 

or co-disposal of waste into backfill stopes.  

2.2.3.   Contaminated Land 

Due to the age of the CSA Mine and its use as an industrial facility, there are areas onsite that have 

elevated levels of contaminates, such as heavy metals and hydrocarbons. The potential impacts of 

contamination in these areas and the existing control measures are discussed further in Section 3.7.  

Waste from the clean-up of contaminated materials, process spills and the de-silting of contaminated 

catchment dams are disposed of at the South Tailings Storage Facility (STSF). During 2017, 14 

overflow incidents involving tailings, backfill, hydrocarbons, contaminated water and non-hazardous 

chemicals were recorded at the CSA Mine, which were 3 more than during 2016.   

2.3.    Construction 

2.3.1.  Construction Activities 

Several construction projects were completed or commenced at the CSA Mine in 2017 including: 

 Continuation of the No1 Shaft refurbishment; 

 Ongoing review and planning of the No2 Shaft upgrade and registration; 

 Paste Fill (PF) implementation; 

 Concentrate filter plant; 

 Stage 1 of a surface cooling upgrade; 

 Continuation of upgrades to No. 1 Shaft and materials handling system; 

 Review of the Stage 2 Conveyor system feasibility study; and 

 Continuation of the IT earthing electrical upgrade. 

 

Flotation Circuit Study  

A pre-feasibility study was carried out to ascertain how to optimise the current circuit and improve 

metallurgical performance by addition of new technology.  
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Tailings Storage Facility (TSF) 

No construction activities were undertaken on the TSF in 2017 apart from minor repair work on a 

panel joint, which separated near the toe of spillway raise completed in June 2016.  

Pastefill Plant (PF) Project 

The Paste Fill Plant project was initiated to allow accelerated stope void filling rates compared to the 

existing Cement Hydraulic Fill (CHF) and increase production. The Paste Fill Plant will also decouple 

the mine operations from Concentrator. This is possible because filter cake will be produced when 

the Concentrator is running and the stockpiled filter cake will be used to operate the Paste Fill Plant 

whether the Concentrator is running or not.  

The works involve earth and civil works on an existing laydown area on the existing lease. The site 

was a fibre-crete batch plant for underground ground support before it was dismantled; only 

concrete pads and footings remain. The first stage of the project was to establish a new surface to 

underground vertical bore hole 830m deep, which involved temporary sumps being excavated for 

the drilling then filled in for the plant construction. The leased relocatable plant then begun to be 

established alongside the borehole. 

The paste plant is being fed with a loader of filter cake produced from filtering the Concentrator’s 

Tailings. A 3-5 day running stockpile will be required for the leased period. The stockpile covering 

117m x 172m will be for the filter cake to feed the Paste Fill Plant. The moisture of the cake will be 

20-25% so minimal dust is expected. The stockpile will have a designed lined sump that will catch all 

water created and capture other water that falls within boundary limits. The entire boundary will be 

bunded to ensure external water will not run through the plant boundaries.  

The Paste Plant and stockpile were installed in 2017 with the commissioning of this plant and 

installation and commissioning of the Filter Plant to be completed in 2018. 

2.3.2.  Potential Construction Activities in 2018 

The following construction activities are planned or envisaged for 2018:  

Installation of New Piezometers  

In 2018, eight new Vibrating Wire Piezometers (VWP) will be installed at selected locations in the 

foundation of the Stage 9 embankment raise. The method for installation will encompass the 

excavation of trenches into tailings beach to a maximum depth of 1 m and hand auguring boreholes 

at the end of the trench to a maximum additional depth of up to 0.5 m, i.e. 2 m maximum total 
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depth. The VWPs are expected to be installed to an average depth of 1.5 m. The trenches will be 

extended into the embankments as required for installation of cables to nominated logging enclosure 

locations and will be supplemented by machine augured boreholes into the embankment to form the 

logging enclosure foundations. 

Stage 9 South Tailings Storage Facility Lift 

Tailings deposition on the western mound of Stage 9 layout is expected to commence in April 2018, 

and capacity of Stage 9 is expected to be reached sometime in the first half of 2022, subject to the 

rate of deposition and the dry density of the deposited tailings. The raise layout provides storage 

capacity for approximately 1.76 Mm3 of tailings. This represents approximately 2.4 Mt of dry tailings 

at a predicted average dry density of 1.35 t/m3. 

 The Stage 9 TSF lift is an upstream raise of the existing perimeter embankment to provide 4 years of 

tailings storage from 2018. The objectives of the Stage 9 design are as follows: 

o Utilise site materials, in particular tailings from the beach within the storage area and 

available waste rock stockpiles. 

o Enable surface tailings deposition to remain active and un-interrupted. 

o Provide a new decant structure that can be extended during potential future raises (Stages 

10 and 11). 

o Identify credible failure modes for the STSF and address these through appropriate design 

measures. 

Eastern Embankment Slope Reshaping Works as Part of Stage 9 TSF Lift 

The eastern embankment of the STSF represents the straight portion of the perimeter embankment. 

The objective of the reshaping work in 2018/2019 is for progressive rehabilitation of the STSF, 

thereby limiting the extent of works at closure. The plan for the proposed reshaping works includes 

the following: 

o Decommissioning of standpipe piezometers located within the footprint of the proposed 

reshaping; 

o Removal of vegetation by excavator; 

o Minor trimming of the existing slope and toe area; 

o Placement of “fresh” non-acid forming (NAF) waste rock sourced from underground mining. 

o Covering of the NAF waste rock with a 0.5 m thick layer of weathered rock sourced from 

recent water “tank” excavations around the mine site; and 



CMPL 2017 AEMR 

 

 

  18 

 

o Strategic placement of green waste over the reshaped slope to dissipate wind and water 

energy. 

Expansion of Coreyard 

During 2017 and 2018, CSA will increase the amount of core available for logging by increasing 

coreyard-holding capacity. This expansion will include the construction of cement pads, a shade 

structure over the new area and the removal of old core storage racks. The proposed concrete pad 

will have logging racks that will hold core that can be logged and photographed before being cut in 

the core shed. In the future, racks to hold the core will be put atop the pad.  

Relocation of the Emulsion Yard 

The current emulsion yard houses the emulsion storage tank, a workshop and offices. Emulsion is 

received here from Dyno Nobel and stored in an emulsion bulk storage tank. From here, 

underground charging units are filled up to go underground via the portal and decline to charge 

stope blast holes. Emulsion is not classed an explosive as it only becomes reactive once the sensitiser 

is added, however, the receiving, storage and underground dispatch is still controlled. The area is 

fenced with restricted / controlled access. The current facility is limited in terms of capacity and 

unfavourably located. 

The strategy is to relocate the entire facility and at the same time increase the bulk storage tank size 

to enable larger quantity of emulsion to be stored to support planned increase in production. The 

relocation will entail clearing of a new area, establishing of a constructed access road, fencing and 

gates, a concrete pad for the placement of the storage tank with associated drains, an office 

(comprising two containers with a canvas covering between them), a small workshop and extension 

of services to site (such as water and power). 

The relocation is planned to be completed by Q3 of 2018. The planned relocation site is yet to be 

finalised. This will become the facility to be used for the LOM. 

No.2 Shaft Winder Upgrade and Refurbishment 

The current No.2 shaft winder requires upgrades and refurbishment to achieve plant design 

registration in New South Wales (NSW) and ensure safe and reliable performance for life of mine. 

Improvements include installing a new winder switch room, new winder and its drive, control and 

safety systems, new jack catcher and arrestor systems, structural integrity works to the headframe, 

winder building and winder floor. Other works include electrical supply to the switch room, 
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upgrading lightning protection, lighting improvements and installing fire suppression to the brake 

hydraulic power pack.  

The pre-shutdown works started in 2017 and will continue into January 2018. The main shutdown is 

planned from the 1st February 2018 – 1st April 2018. The system is planned to be returned to full 

production during April 2018 after all commissioning completed and plant design registration 

acquired.   

Underground Electrical Upgrade to the Bottom of the Mine  

This work involves running HV cables in the shaft /borehole to the bottom levels, installation of HV 

switchboard and it is commissioning to supply future power demand at UG. This project should be 

completed in 2017 but may extend into the 2018, as new cables will be run from the new 

switchboard to the lower levels as the mine gets deeper.   

Establish No. 1 Shaft Ore Stockpile Area 

In 2018, a new ore stockpile site will be developed as part of the upgrade of the materials handling 

system for No. 1 Shaft. The new stockpile will occupy an area of approximately 75 m x 65 m within an 

already disturbed laydown area, and have a maximum storage volume of 30,000 LCM. 

Groundwater Bores to Be Commissioned 

The CSA Mine has two groundwater bores, one of which has a diesel generator attached. In 

September 2017, CSA purchased a 300 ML parcel of Lachlan Fold Belt groundwater and the two 

bores will be brought into operation in 2018. A second generator will be installed to allow both bores 

to pump at the same time if required.  

A feasibility study will be initiated in 2018 aimed at providing recommendations for installing 

permanent infrastructure on the current groundwater bores. It is proposed that groundwater will be 

pumped via surface pipelines to an array of new settling ponds (Section 2.2.3.14) or directly to Pork 

Pie Dam. Investigations will be conducted to determine whether pre-treatment is required prior to 

the water entering the settling ponds. It is intended to commission geophysical studies in 2018 to 

explore potential areas suitable for future bore sites. Prior to any commissioning of new bores, 

pumping test work on aquifer drawdown and replenishment will be completed. 

Construction of New Concentrate Storage Area 

The feasibility of constructing a third concentrate holding shed will be explored in 2018. If practical, 

the shed would be an extension of the current concentrate storage sheds and have a similar design.   
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Construction of Settling Ponds and Water Collection Dam 

Investigation is ongoing into the treatment and reuse of water on site. With the paste fill plant 

coming online in 2018, a large amount of processed water that would normally be sent as tailings to 

the TSF will become available for reuse. 

During 2018, as part of its water conservation strategy CSA will investigate the construction of 

settling ponds that would report to a large collection dam. Settling ponds function to remove 

suspended solids from water and, if constructed, would receive filtration water from the paste fill 

plant and groundwater from the commissioned groundwater bores.   

Front-end treatment processes such as a ‘silt-buster’ or filtration plants would be installed to remove 

gross sediment prior to feeding the water to the settling ponds. The location for the construction of 

these ponds and dam has yet to be decided. 

Further work is required to define the required capacities for this potential project. Preliminary 

estimates suggest a 20 ML dam and three to four 1 ML settling ponds.  

Pink Panther Exploration  

Continue with exploration target of Pink Panther, spots to be confirmed at around 600m to the south 

of the QTS South deposit and 1,250m south of the No. 2 shaft.  

Power Reticulation Projects    

The power reticulation work comprises the trenching of an 11KV cable from the powerhouse to the 

FAR1 chiller, with a branch that will supply the paste fill plant via a Ring Main Unit (RMU) located 

near the car wash bay area. This work is planned for late 2017 but may continue into early 2018. 

Paste Fill Plant Filtration Water Treatment Project 

It is estimated that the paste fill plant will produce up to 32m3 to 65m3 of waste water per hour when 

in full operation. In 2018, it is planned to capture and treat this water via a filter system, and send 

the filtered water via surface pipelines to the existing settling ponds located south of the concentrate 

storage sheds at the mill. When settled, the water in the settling ponds will be sent to the main 

process water storage at Pork Pie Dam for use in the ore processing circuit. The waste from the filter 

system will be sent back to the paste fill plant for incorporation into the paste production process. 

Underground Python Processing Project – Gekko Systems 

As the CSA Mine is moving to deeper levels, a trial of pre-concentrating ore underground using 

Gekko’s System’s Python processing plant will be conducted in 2018. The current project schedule 
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has the project feasibility study finished by September 2018. If successful, underground pre-

concentration of ore will become a permanent process at the mine. 

The initial pre-concentration trial will be the installation of a 30tph underground pre-concentration 

plant (python plant) located along the 9070 level (subway). Trucks will bring up ore from the QTS 

north stopes and development as well as from the QTS west development into stockpiles. A loader 

will take ore from stockpiles and feed the ore into the primary crusher, which will seamlessly feed 

into the python plant. A 1MVA generator located within 500m of the plant will supply power to the 

python. 

The final proposed processing plant and supporting infrastructure will consist of 2 trains of 100 t/h 

each, with the flow sheet including two stages of crushing followed by pre-concentration using the 

Inline Pressure Jigs (IPJs) and dewatering of the concentrate and rejects streams. Primary crushing 

will be undertaken by the existing CSA Mine underground primary crusher. An optional primary 

crusher has been proposed for the Gekko Python, which may negate the need for operating the CSA 

Mine primary crusher to a small Closed Side Setting. 

Upgrade to Surface Ventilation Chilling Capacity 

As the CSA Mine is moving to deeper levels and increased mining in satellite ore bodies outside of 

QTS North, it may be required to make upgrades to the primary ventilation system and cooling 

systems. Surface refrigeration on FAR1 is expected to increase from 8MW in summer 2017/2018 to 

12MW in 2018/2019 and finally to a size of 16MW cooling capacity in 2023. The installation 

comprises the clearing of land, civil works and installation of a cooling module into the FAR collar 

manifold. These additional units may be powered by diesel generators during the summer period. 

CSA are currently investigating replacing these hire units with permanent units to be located at the 

same area. 

New Raw Water Pipeline to Town 

Increases in water consumption due to new projects i.e. pastefill and underground cooling, have 

indicated that future mining activities will exceed the capacity of the existing Raw water line from the 

Cobar Shire water storages to CSA Mine. The existing line is currently over its serviceable life and 

cannot cope with any increased water throughput. CSA Mine will investigate installing a new pipeline 

to town under consultation with the Cobar Water Board. It is proposed the pipeline will be between 

355 to 375 mm in diameter and travel a distance of approximately 6.5 km. The pipe will be trenched 

450 mm below the surface and have a new pump installed at the Cobar water storages. 
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Site Water Harvesting Dams 

During 2018 CSA intends to desilt and install a new surface poly pipeline from the two water 

harvesting dams on Mining Purpose Leases 1093 and 1094. The pipeline will follow the existing roads 

and not create any additional surface disturbance. Soil form the desilting process will be added to the 

existing site topsoil stockpiles. These dams are intended for emergency water use should the 

projected water usage onsite ever exceed the supply from town.  

Surface Batch Plant 

CMPL currently contracts supply of all concrete products from a local supplier. The construction of a 

batch plant will involve a 3.5 m x 3.5 m foundation for an 80 t cement silo, x 3 hoppers, a conveyor 

and some development for some small stockpiles (50 m x 50 m). It will be used primarily for the 

manufacture of fibre reinforced shotcrete (FRS) for underground ground support application. The 

location of the batch plant will be most likely in an isolated location on the eastern side of the paste 

plant. 

Upgrades to Borrow Pit Dam 

A feasibility study will be undertaken in 2018 to define potential upgrades to the Borrow Pit Dam. 

Following the review civil works may be carried out, such as deepening of the dam, reestablishment 

of embankments and HDPE lining of the facility. 

2.4.    Mining 

2.4.1. Underground Resource Status 

The current mineral resource is estimated at 11.3 Mt, with 5.61% Cu between 9275 m relative level 

(RL) to 8200 m RL. The 8200 m RL is approximately 2,100 m below the surface. There is potential for 

further resources to exist at depth and within this RL range. The current proven and probable ore 

reserve is estimated at 5.4 Mt, with 4.10% Cu between the 9150m RL to 8500 m RL. The updated ore 

reserve is 0.30 Mt (-5%) less than December 2016.  

2.4.2. Production History and Production Forecast 

Table 8 summarises the CSA Mine’s production history from 2017 and the forecast for the next three 

years. Annual production was above the target for 2017 by 49,750 t. Copper metal production for 

2016 was 53,379dmt. Forecast mine production for the next four years is planned to increase from 

1.1Mtpa to over 1.3Mtpa of ore. 
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Table 8  Actual and Forecast Production (dmt) (as of 31/12/2017) 

Year 2017 2018 2019 2020 

Ore (t) 1,100,526 1,244,947 1,315,670 1,306,275 

Grade % 4.98% 4.25% 4.02% 4.03% 

Cu Metal (t) 53,379 51,534 51,555 51,330 

 

2.4.3. Estimated Mine Life 

The medium term plan is to mine at the rate of 1.1 million tonnes per annum (Mtpa) the 8560 RL 

(1,640 m below surface) in the QTS North lenses. The longer term plan is to increase total mine 

output to 1.4 Mtpa on completion of the Nº1 Shaft extension project. The mining rate equates to 

approximately 45 m vertical advance per year. Proved and probable ore reserves stand at >10 Mt at 

5.8% Cu between 9,275 RL to 8,400 RL, which can sustain these extraction rates for over five years. 

Additionally, there appears to be adequate resource below this depth in the QTS North and within 

the QTS South to sustain the increased mining rate for at least two years beyond the MOP period. At 

expected mining rates, the minimum mine life would be therefore of approximately 7 years of 

operation. 

2.4.4. Backfilling and Tailings 

The long-hole open stoping mining method used requires cemented backfill as the main control for 

stope ground conditions. The behaviour of the filled mass has a significant impact on ore body 

dilution and recoveries from processing. Cemented hydraulic fill is produced via sizing the tailings 

production of the floatation circuit. The placed backfill is exposed both horizontally and vertically. 

Strength requirements and cement additions for CHF are 1.0 mPa for horizontal exposures achieved 

with 10.0% cement addition by mass and 0.45 mPa for vertical exposures achieved with 4.0% cement 

addition.  

Paste fill is obtained by removal of water from full stream tailings through vacuum filters to produce 

filter cake. This filter cake will be stockpiled during periods where paste is not required. The installed 

plant also has the flexibility to utilise reclaimed tailings to further decouple paste production from 

milling production. The strength requirements for paste fill are yet to be determined, however, 

preliminary work shows up to 1.4 mPa will be required for horizontal exposures achieved with 12.0% 

cement addition by mass 0.45 mPa for vertical exposures achieved with 6.0% cement addition. As 

confidence in the strength-binder relationship grows to dosage rates will be reviews and further 

optimised, alongside work to reduce cement addition via the use of pozzolans.  
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Stopes that do not require future horizontal or vertical are filled with un-cemented bulk fill only, 

using development waste. Where cemented fill is required for vertical exposures and paste fill is not 

practically available, Cemented Rock Fill (CRF) is used. CRF is a blend of development waste rock, 

cement and water which is mixed in a dedicated mixing bay mined on each level where required. The 

CRF is placed into the stope before filling with uncemented rock fill. 

With the introduction of paste fill, the cemented hydraulic fill (CHF) plant will remain idle and 

maintained in a ready to operate state, to provide redundancy throughout the commissioning stage 

of paste fill and beyond. 

A total of 461,621 t of cemented and un-cemented hydraulic fill was placed into underground voids 

during the 2017 period, representing 51.9 % of flotation tailings produced by milling operations. A 

further 147,216 t of void was filled using underground waste via waste rock filling and CRF methods 

over the reporting period. Total backfill was higher during 2017 due to the increase in voids requiring 

filling. Total backfilling is planned to increase in 2018 due the increase in total production and the 

backlog of voids to fill due to the delay to paste fill implementation 

Table 9 shows monthly backfill production and final tailings deposition for the year 2017. Tailings 

deposition was higher than expected with 427,478 dmt entering the tailings storage facility. The 

Stage-8 lift is designed to provide tailings deposition until December 2018 at a rate of 55,000 t per 

month, to ensure that unforeseen changes in processes, such as less backfill and increased 

deposition to the STSF, do not create any operational shortfalls of the facility. The construction 

design of the STSF is provided by consultant engineers from Golders Associates.  

  



CMPL 2017 AEMR 

 

 

  25 

 

Table 9  Backfill Production and Final Tailings 2017 

2017 

Backfill Production Final Tailings 

Cemented 

(dmt) 

Un-

cemented 

(dmt) 

Specific 

Gravity 
(dmt) 

% 

Flotation 

Tailings 

Jan 30,563 1,030 1.80 28,731 52% 

Feb 33,615 1,509 1.80 40,220 47% 

Mar 34,806 1,029 1.81 32,956 52% 

Apr 33,398 1,761 1.80 46,855 43% 

May 37,237 1,515 1.81 30,485 56% 

Jun 38,592 1,506 1.80 33,576 54% 

Jul 37,454 1,735 1.79 47,508 45% 

Aug 37,105 1,622 1.80 38,660 50% 

Sep 41,296 1,950 1.79 30,174 58% 

Oct 49,402 1,970 1.79 28,255 65% 

Nov 30,976 1,687 1.79 27,831 54% 

Dec 39,290 1,511 1.79 42,226 49% 

Total 443,734 18,825 1.79 427,478 51.92% 

   Note:  dmt = dry metric tonnes 

2.4.5. Mining Equipment – Heavy Machinery 

During 2017, there have been no significant changes in the overall numbers of mining equipment 

used at the CSA Mine. The current status of surface and underground equipment at the CSA Mine is 

shown in Table 10. 
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Table 10  Current Mining Equipment (as of 31/12/2017) 

CSA Mine Equipment 2017 

Atlas Copco Simba L6C Production Drill Rig 2 

Atlas Copco MT5020 Ejector Truck 2 

Caterpillar Elphinstone R2900 Loader (LHD) 9 

Atlas Copco MT6020 Dump Truck 8 

Caterpillar 980H Loader 2 

Caterpillar IT28G Tool Carrier 1 

Caterpillar 930H 2 

Caterpillar 12H Grader 2 

Volvo L90F Wheel Loader 2 

Tadano 35 Tonne Crane 1 

Forklifts 4 

Tamrock Cabolter 2 

Sandvik DD420 Jumbo 2 

Kubota R420 3 

Dieci Telehandler 1 

Jacon Agitator 2 

Terex UC15 Franna Crane 1 

Isuzu FTS 800 Water Truck 3 

Isuzu NPS300 Service Truck 2 

Hino (Mines Rescue) 1 

Isuzu FSR 700 Stores Truck 1 

Isuzu 1400 3 

Light Vehicles 47 

Contractor Equipment 2017 

Sandvik DD420 Jumbo Downer 3 

Caterpillar AD55 Haul Truck 2 

Caterpillar R2900 Loader (LHD) 2 

Robbins 32R Raise Drill (Raisebore Aust) 2 

Caterpillar IT28B Loader (Raisebore Aust) 1 

Sandvick 7-5 Cabolter (Downer) 2 

Fibre Crete Maxi jet (Downer) 2 

Light Vehicles (Downer, HMR etc.) 24 

Volvo L120 IT Loader (Downer) 3 

Normet Agitator (Downer) 2 

Normet Charmec (Downer) 1 

Caterpillar IT (HMR Drilling) 1 
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2.4.6. Mining Method 

The mining method used at the CSA Mine for the majority of stoping remains as top down, 

continuous advance, long-hole open stoping. Most stopes are filled with Cemented Hydraulic Fill 

(CHF) and the balance is filled with development waste, either as clean waste co-disposal with CHF or 

as CRF. Limited bottom up long-hole open stoping was carried out in 2017 to facilitate underground 

disposal of waste and this will continue in the 2018 reporting period. 

 

2.4.7. Mine Development  

During 2017, underground horizontal development advancement totaled 4,781 m. The primary focus 

was advancing the decline towards the 8540 and 8500 levels, completing the 8610 and 8580 levels, 

establishing the 8540 level, production-related development in QTS North, and access development 

to establish mining in QTS Central for production to commence here in Q2-2019. 

Mining is almost complete above the 8700 level in the QTS North, except for some already developed 

remnant material on 8890. QTS South mining is complete above the 9015 level. The economic 

bottom of the QTS South ore body is currently 9015. 

During the 2018 reporting period, development will continue for access to the Central System. 

Development below the 8540 level in QTS North will continue. 

2.4.8. Mine Production 

Production mining activities have focused on the I, J, JS, K, O, S and SN lenses of the QTS North 

system and from the QR1 and Q5 lens in the QTS South system during the past five years. Stoping will 

continue to focus in these same lenses in QTS North during the 2018 AEMR period. Ore has been 

extracted as required from other smaller QTS North lenses (M and MS) to supplement the ore supply 

and to provide an optimal feed grade to the mill, as allowed by mining sequences and ground stress 

management. A similar approach will be taken during 2018. 

The QTS North ore system provided 100% of the ore produced for 2017. Actual stope performance 

and metal output for 2017 was above budget. Variations in monthly grades, against budgeted 

figures, reflect timing fluctuations of individual stopes. Table 11 shows the comparison of monthly 

budget and actual production performance during 2017 for the underground mine. 
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Table 11  Budget versus Actual Mine Production 2017 

 

2.5. Mineral Processing 

2.5.1. Ore Characteristics 

Minerals present in the CSA Mine ores are mainly chalcopyrite, with lesser cubanite, pyrite and 

pyrrhotite and minor bornite, sphalerite and galena with traces of silver. Quartz, siltstone clasts, 

calcite, magnetite and chlorite form the gangue to the sulphide minerals.  

2.5.2. Metallurgy 

The milling circuit consists of two primary Semi-Autogenous (SAG) mills in either open or closed 

circuit as required, with hydrocyclones. A third mill of the same size is used as a ball mill when 

further grinding is required. After grinding, ore slurry is pumped to the flotation circuit comprising of 

rougher, scavenger, cleaner and re-cleaner stages that use mechanically agitated flotation cells. One 

bank of Wemco rougher cells, one bank of FLSmidth rougher cells and one bank of Outotec 

scavenger tank cells float the sulphides until generating a final tail that is sent to the tailings 

thickener. Two Jameson Cells perform the final cleaning of concentrate. Recovery of Cu minerals, 

mainly chalcopyrite, is excellent with typically 96% to 98.5% of the Cu and around 80% of the silver 

reporting to the concentrate. The concentrate grade generally ranges between 25 - 29% Cu and 72 - 

88g/t silver (Ag) depending on the mineralogy of the ore. Metal Recovery for 2016 is shown in Table 

12. 

Tonnes Grade Tonnes Grade Tonnes Grade

(dmt) % Cu (dmt) % Cu (dmt) % Cu

Jan 100,590 4.44% 87,013 4.83% -13,577 0.4%

Feb 83,805 4.29% 81,376 4.50% -2,429 0.2%

Mar 98,417 3.42% 94,232 5.53% -4,185 2.1%

Apr 97,923 4.42% 93,408 4.70% -4,515 0.3%

May 94,650 5.00% 95,462 4.32% 812 -0.7%

Jun 58,000 4.74% 91,709 4.55% 33,709 -0.2%

Nul 90,252 3.84% 99,089 3.65% 8,837 -0.2%

Aug 99,303 3.34% 83,074 3.89% -16,229 0.6%

Sep 109,535 4.90% 96,968 5.47% -12,567 0.6%

Oct 110,018 4.92% 99,525 5.06% -10,493 0.1%

Nov 108,553 4.21% 92,549 6.33% -16,004 2.1%

Dec 99,230 6.15% 104,175 5.52% 4,945 -0.6%

2017 

TOTAL
1,150,276 4.47% 1,118,580 4.86% -31,696 0.4%

Budget Actual Variance
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Table 12  Metal Recovery 2017 

2017 

Tonnes 
Treated 

Feed Metal Concentrate 

Grade Recovery Production 

dmt Cu (%) Ag (g/t) Cu (%) Ag (%) dmt Cu (%) Ag (g/t) 

Jan 74,610 4.93 18.74 97.69 80.98 14,287 25.14 79.23 

Feb 91,350 4.63 18.57 97.69 80.50 16,006 25.80 85.30 

Mar 87,910 5.74 24.11 97.67 69.49 19,119 25.79 77.02 

Apr 101,119 4.80 19.97 97.81 89.50 19,105 24.83 94.60 

May 83,601 4.36 18.87 96.91 88.27 14,363 24.62 96.95 

Jun 92,539 4.93 21.01 97.30 85.42 18,865 23.55 88.01 

Jul 100,899 3.72 14.41 97.90 90.94 14,202 25.87 93.13 

Aug 90,484 3.87 15.50 97.44 88.23 13,098 26.03 94.50 

Sep 92,753 5.74 21.75 97.81 79.95 20,272 25.70 79.56 

Oct 99,272 5.05 22.94 97.13 64.95 19,645 24.81 75.31 

Nov 79,133 6.10 22.81 98.22 75.96 18,639 25.44 73.55 

Dec 106,854 5.91 23.19 96.57 68.64 23,827 25.58 71.38 

Total 1,100,524 60 242 1,170 963 211,428 303 1009 

2018 
Estimate 

1,258,349 4.38% 17.56 97.76% 77.82% 210,538 25.59% 81.65 

Note: g/t= grams per tonne  dmt = dry metric tonnes %= percentage 

 

Flotation concentrate is pumped to a conventional thickener where it is dewatered. Thickener 

underflow is pumped to a Filter Feed Tank. This slurry is pumped to two Ceramic Vacuum Disc Filters 

where water is removed. The filtered concentrate is discharged by conveyor to stockpiles located 

within either of two concentrate storage sheds. The concentrate has a moisture content of 

approximately 9.5%. Reagent consumption figures for ore processing in 2017 are provided in Table 

13. 
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Table 13  Reagent Consumption 2017 

2017 

Reagent Consumption (t) 

Cement 
Grinding 

Media 
Flocculent Collector Frother Nitric Acid Delvocrete 

Jan 2099 79.72 0.25 1.51 0.22 0.59 1.5 

Feb 2943 70.39 0.45 1.07 0.31 0.57 1.97 

Mar 2752 78.6 0.38 2.14 0.47 0.6 1.23 

Apr 2515 88.84 0.53 1.69 0.33 0.61 2.07 

May 2961 71.50 0.20 1.38 0.26 0.39 1.98 

Jun 3435 65.83 0.40 1.54 0.5 0.79 2.42 

Jul 3181 82.61 0.53 1.62 0.42 0.59 1.6 

Aug 3245 65.97 0.23 1.4 0.28 0.63 0.61 

Sep 4101 71.57 0.30 2.35 0.45 0.61 3.19 

Oct 4566 81.63 0.55 0.63 0.28 0.53 3.15 

Nov 3055 66.11 0.30 1.44 0.14 0.76 1.81 

Dec 3203 92.91 0.40 1.79 0.24 0.55 1.88 

Total 38,062 915.65 4.50 18.56 3.89 7.22 23.40 

2018 
- 1,002.70 4.75 20.75 3.54 0.00 - 

Estimate 

Note: Cement and Delvocrete consumption data for 2018 to be defined following transition to paste fill from backfill 

2.5.3. Concentrate Storage, Handling and Transport 

Concentrate is loaded by a Front End Loader into purpose built, fully enclosed, steel containers on 

railway flat cars (wagons). An automatic lid lifter assists with the container loading process. The 

trains currently in service can carry approximately 2,905 wet metric tonnes (wmt) of concentrate. 

This is railed to ConPorts Pty Ltd’s ship loader at the Carrington precinct of the Port of Newcastle, for 

storage and export shipment by ocean freight. Port Kembla is an alternative destination if 

circumstances require. This concentrate is exported to overseas smelters in India, China and 

Malaysia.   

2.6.   Waste Management 

The waste streams generated by the CSA Mine can be broken down into the following categories: 

 General waste  

 Recycling (paper, cardboard, PET/HDPE plastics, aluminium, glass, tin, fluorescent lights and 

printer cartridges); 

 Industrial waste (steel and batteries); 
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 Hydrocarbon waste (oil, grease, filters); 

 Sewerage; 

 Waste rock; and 

 Process tailings. 

All waste removed from site is removed in line with current legislation and disposed of at appropriate 

facilities, while mining related waste, such as tailings and waste rock, is disposed of onsite within an 

approved facility. Sections 2.6.1 to 2.6.4 breakdown each waste stream and discuss how much waste 

was generated during 2017, who the licenced removal contractor is, and the final disposal location. 

During 2017, all waste generated by operations at the CSA Mine, apart from waste rock and tailings, 

was removed offsite for final disposal or recycling. The volumes of each waste stream generated 

during 2016 and 2017 are highlighted in Table 14 below. 

Table 14  Waste Streams 

 
General 
Waste 

(kg) 

Recyclables 
(kg) 

Scrap 
Steel (kg) 

Batteries 
(kg) 

Waste 
Oil (L) 

Waste 
Grease 

(kg) 

Hydrocarbon 
Products 
Recycled 

(kg) 

Hydrocarbon 
Waste (kg) 

Sewerage 
(L) 

2016 311,095 32,470 100,100 3,600 80,900 3,890 7,418 11,300 320,000 

2017 343,456 16,140 239,058 3,996 94,000 20,852 18,666 11,684 241,500 

 

2.6.1. General Waste 

General waste at the CSA Mine is collected by JR Richards (JRR) and taken directly to the Cobar 

landfill facility for disposal. The general waste collection volumes for 2017 and the previous four 

years are shown in Table 15 below. 

Table 15  General Waste Collection Volumes 

Year 
General waste 

(kg) 

2013 208,720 

2014 256,030 

2015 293,445 

2016 311,095 

2017 343,456 
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In 2017, the volume of general waste generated onsite increased by 32,361 kg. The justification for 

the increased waste volumes in 2013 - 2017 can be attributed to the commissioning of underground 

waste bins, which are collected by JRR. Prior to 2013, underground waste was disposed of at the 

Cobar tip directly by the CSA Mine, and as a result, the volumes of waste generated were not 

captured. Since the commissioning of these new collection bins, waste volumes have slowly 

increased as more waste has been removed offsite and not stored within old workings underground. 

2.6.2. Recycling 

General recyclable materials are made up of co-mingled recyclable waste, printer cartridges, 

fluorescent lights and electronic waste. The co-mingled recycling includes paper, cardboard, 

PET/HDPE plastics, aluminium, glass and tin, which is picked up fortnightly by JRR and transported to 

the JRR Material Recovery Facility in Dubbo for processing. The general recycling collection volumes 

for 2017 and the previous four years are shown in Table 16 below.  

Table 16  General Recycling Collection Volumes 

Year 
Recyclables 

(kg) 

2013 31,080 

2014 35,360 

2015 40,435 

2016 32,470 

2017 16,140 

 

Printer cartridges are collected at each printing area onsite and sent to Ricoh and Close the Loop for 

recycling. During 2017, 14 bags of printer cartridges were sent offsite for recycling. Fluorescent lights 

are collected by surface maintenance when replacing lights and stored in purpose made boxes. Once 

full, the boxes are sent offsite to SITA for recycling. In 2017, five boxes of florescent tubes were sent 

away for recycling. 

Electronic waste is collected onsite in cleaned and empty 1,000 L pods. This waste is stored in the 

Mill and Administrative laydown area for offsite recycling. No pods of electronic waste were disposed 

of in 2017.  

2.6.3. Industrial Waste 

Industrial waste at the CSA Mine is split into the main waste streams: metals, rubber, hydrocarbons, 

and sewerage waste. Each of these waste streams are managed and tracked separately.  
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Metal waste includes steel and copper cables, both of which are removed off site by M&F Scrap 

Metal and taken to the OneSteel mill in Newcastle for recycling. A total of 239.058 t of scrap steel 

was recycled during 2017. This volume is a significant increase to that of 2016. This increase in scrap 

removal in 2017 is due to a steel price crash in 2016, which put local steel recyclers Access Recycling 

Service out of business. The scrap steel, which had stockpiled onsite during 2016, was removed in 

bulk during 2017. In addition, a number of items of redundant equipment were removed off site as 

scrap metal during the year. 

Hydrocarbons are recycled where possible from surface (processing plant and workshops) and 

underground (workshops). An EPA licensed contractor, Renewable Oil Services Pty Ltd (EPA Transport 

Licence No. 12991; EPA Depot Licence No. 13092) collects the waste oil, waste grease and other oily 

waste for recycling at their Rutherford facility on an as-needs basis. During 2017, 94,000 L of waste 

oil, 18,666 kg of hydrocarbon contaminated products (oil drums, oil filters and oily water) and 

20,852 kg of waste grease were removed from site for recycling. In addition, 11,684 kg of 

hydrocarbon waste (oily rags, plastic liners, hydraulic hoses and contaminated waste) was removed 

off site for disposal. 

Over the 2017 period, 3,996 kg of waste batteries were removed from site for recycling. 

Underground sewage waste is removed from site and disposed of by licensed Cobar Mining 

Contractors at the Cobar Shire Council sewerage treatment plant. During 2017, approximately 

241,500 L of sewage waste was removed. 

2.6.4. Underground Waste Rock 

As discussed in Section 2.2.2, wherever possible waste rock produced by underground mining 

operations is disposed of into underground voids left by stoping operations and redundant 

development areas, as well as hoisting or trucking to the surface and stockpiled at the temporary 

stockpile area for use in construction projects. 

During 2017, the mine produced approximately 200,000 – 300,000 t of waste rock, with none of that 

being hoisted to the surface.  

2.6.5. Tailings Waste 

The CSA Mine deposits thickened tailings within the South Tailings Storage Facility (STSF), which is a 

licenced discharge point for the CSA Mine.  

The CSA Mine was forecast to produce 433,516 t of tailings during the 2017 AEMR period, however, a 
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total of 427,478 t of tailings were deposited between 1 January and 31 December 2017. 

The remaining tailings was backfilled into the underground workings. The increase in final tailings 

volume is attributed to the decreased backfill volumes. A monthly summary of final tailings 

deposition is provided in Table 9 of Section 2.4.4. 

To monitor operational freeboard within the STSF, and ensure there is always sufficient capacity, 

quarterly surveys are conducted to track the available freeboard remaining within the dam. The 

results of these surveys are communicated back to the TSF engineers to allow for performance to be 

tracked and to initiate approvals and construction activities, should the surveys identify the STSF is 

reaching the end of its projected life sooner than scheduled. 

STSF Stage-8 lift was completed on 28th November 2015. Stage-8 lift was designed to provide tailings 

deposition until December 2018 at a rate of 55,000t per month, to ensure that unforeseen changes 

in processes, such as less backfill and increased deposition to the STSF, do not create any operational 

shortfalls of the facility. 

STSF Stage-9 A is scheduled to start construction during Q4 2018 and is designed to provide tailings 

deposition until December 2024, at a rate of 55,000 t per month. The Stage 9A upstream raise is 

designed to consolidate the two cells into one, and provide additional earthworks for the overall 

structural integrity. 

In addition to the final tailings volume, approximately 10,000 m3 of contaminated material was 

disposed of at the STSF. This material has minimal impact on the projected capacity of the STSF, as it 

is dry consolidated material and does not impact on the surface area of the STSF. Furthermore, this 

material is used to internally direct the flow of tailings within the STSF, which allows for better beach 

development.  

2.7. Ore and Product Stockpiles  

2.7.1. Ore Stockpiles 

Ore hoisted to surface is stored in any of four concrete, open topped storage bins. Total 

capacity is approximately 7,000 wmt. 

2.7.2. Product Stockpiles 

Flotation concentrate is stored in either of the two concentrate storage sheds, with a combined 

storage capacity of approximately 35,000 wmt. The sheds are covered and partially enclosed, which 

assists in the minimisation of dust generation. Each shed has a concrete floor and wall bunds, which 
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minimises concentrate losses to the environment. Approximately 52,170 dmt of Cu concentrate was 

stored in the concentrate storage sheds as of 31st December 2017 (Table 17). 

Table 17   Copper Concentrate Stored on Site 2017 

Concentration Stocks EOM on Site 

 Dry Tonnes Wet Tonnes 

Jan 14,888 16,699 

Feb 15,339 17,345 

Mar 24,109 27,222 

Apr 27,681 31,357 

May 22,028 24,996 

Jun 33,226 37,818 

Jul 39,684 45,100 

Aug 46,290 52,495 

Sep 46,897 53,290 

Oct 50,336 57,010 

Nov 48,934 55,316 

Dec 52,170 58,809 

YTD 
Actual 52,170 58,809 

  

2.7.3. Waste Rock Stockpiles 

As discussed in Section 2.2.2 and 2.6.4, no underground waste rock was brought to the surface 

during 2017. 

The amount of waste rock hoisted to the surface is a function of underground mine development 

progress and the amount of void (stope and redundant development areas) available for backfilling. 

In 2016, there was a deficit in available underground waste storage capacity. Prior to hoisting to 

surface, material is tested as part of diamond drill resource testing to ensure it is not potentially acid 

generating, any material identified as potentially acid forming (PAF) is sampled on surface for Net 

Acid Producing Potential (NAPP). Any material identified as having the potential to form acid is 

selectively stockpiled at the STSF and utilized as a construction material within the perimeter 

embankments. 
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Table 18 summarises stockpile estimates and waste production at the CSA Mine for 2017 and the 

estimate for 2018.  

Table 18 Cumulative Waste and Stockpile Production 

  

Cumulative Waste & Stockpile Production 

Start of 2017 

reporting period 

End of 2017 

reporting 

period 

End of 2018 

reporting period 

(estimate) 

Topsoil generated (m3) 74,976 81,954# 85,000 

Topsoil used / spread (m3) 1,360 1,360 1,380 

Waste Rock (t) (surface hoisted/trucked) 543,554 543,554 603,027 

Ore (milled) (dmt) 13,540,700 14,641,226 15,871,430 

Processing Waste (tailings) (dmt) 7,609,392 8,036,870 8,521,596 

Backfill (dmt) 4,115,943 4,577,564 544,840* 

Cu Concentrate (dmt) 2,310,377 2,521,804 2,722,442 

*Change to pastefill from 2018 
#
Increased accuracy due to onsite survey 

 

2.8. Water Management 

2.8.1. Raw Water Usage 

A total of 961,805 kL of raw water was used at the CSA Mine in 2017. This represents an 8.85% 

increase in water usage from 2016 (883,612 kL), and an 8.97% increase from 2015 (882,615 kL). The 

increase in raw water usage in 2017 is due to the reduced rainfall received for the year (325 mm) 

compared to the previous year (531.2 mm), as discussed in Section 3.2. 

Table 19 shows monthly raw water usage for the site. 
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Table 19  Mine Raw Water Usage 2017 

Month Usage (KL) 

January 74,937 

February 90,630 

March 79,402 

April 78,186 

May 81,439 

June 80,643 

July 76,096 

August 78,769 

September 74,627 

October 88,807 

November 73,819 

December 84,450 

Total 961,805 

 

 

2.8.2. Surface Water Sources 

There are 35 catchments within the mine lease boundaries for which rainfall runoff is controlled and 

prevented from leaving site. Both clean and contaminated catchments drain to the Borrow Pit Dam 

to maximise water reuse onsite. The 2013 Site Water Management Plan (SWMP) can be found in 

Appendix C.  

During 2017, there were no surface water overflow events from the CSA Mine and all contaminated 

water reported to the Borrow Pit Dam and was contained onsite. As per site requirements, after each 

rainfall event, runoff contained within the Borrow Pit Dam was pumped into the Pork Pie Dam to 

ensure operational freeboard was maintained. A summary of all current water storages at the CSA 

Mine is shown in Table 20. Plan 2 shows the location of existing storage dams and dam sampling 

locations.  
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Table 20  Water Storages 2017 

Stored Water 

Volumes Held (ML) 

Storage 

Capacity 

Start of 2017 

Reporting Period 

End of 2017 

Reporting Period 

Old Mine Water Dam MPL1093 (S15) 240.00* 36.00 72.00 

Old Mine Water Dam MPL 1094 (S16) 240.00* 48.00 72.00 

TSF Stormwater Collection Dam (S11) 5.00* 0.50 0.50 

Raw Water Storage Tank (S2) 1.00 1.00 1.00 

Borrow Pit Dam (S4) 17.57# 4.40 0.88 

Wash Bay Evaporation Pond 0.03* 0.26 0.26 

Railway Dam (S8) 4.79# 0.72 0 

Retention Dam (S9) 2.99 0.00 0 

Old Smelter Runoff Dam (S13) 2.04 0.1 0 

North Runoff Dam (S10) 1.34 0.07 0 

Old CSA Spoils Dam (S1) Excised Area 4.66 0.93 0.23 

Pork Pie Dam (S14) 23.63 20.09 8.27 

TSF Decant Dams (combined) (S5) 93.00 4.42 41.85 

Operational Water Dam (settling ponds) 7* 6.3* 6.3* 

Total 643.05 122.79 203.29 

Notes: 

1.  Values marked * are estimates based on site measurements as up to date survey data does not exist. 

2. Storages marked with # are pending a resurvey after de-silting and deepening works. 

 

 

2.8.3. Surveillance Camera for Stage 8 Wall Raise 

In addition to the general TSF inspections that occur twice per 12-hour shift by mill operators, a 

permanent surveillance camera was installed on Stage 8 wall raise overlooking the STSF from the 

south in 2015 (Figure 4). A snapshot of the STSF beach and causeway is taken at 1pm and 

downloaded every day for the purpose of remote surveillance and for the long term monitoring of 

potential water ponding adjacent to the decant dam ladderway. 
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Figure 4  Installation of surveillance camera on STSF 

  

2.8.4. Groundwater Sources 

The CSA Mine currently has 2 water bores and 18 test holes, and holds a groundwater exploration 

test license under the Water Act 1912. Tests were conducted on the two bores in 2014 to evaluate 

the viability as a groundwater resource. In September 2017, CSA purchased a 300 ML parcel of 

Lachlan Fold Belt groundwater and the two bores will be brought into operation in 2018. 

2.9. Hazardous Materials 

CMPL holds a Dangerous Goods Notification for the CSA Mine. Current WorkCover licensing 

requirements for hazardous materials and dangerous goods management in NSW requires the CSA 

Mine to submit an annual Notification of Dangerous Goods on Premises form to notify WorkCover of 

Hazardous and Dangerous Goods stored on the premises. 

Monthly inspections are undertaken to ensure that Dangerous Goods storage areas meet the 

requirements discussed above. The findings of the inspections are actioned to area supervisors, and 

a time frame given to remedy any compliance issues. Throughout 2017, inspections identified issues 

relating to general housekeeping, restocking of spill kits, the availability of SDS’ for chemicals, and 

minor hydrocarbon spills within workshops, particularly underground.  

In addition to the monthly inspections, the CSA Mine conducts a yearly audit on all dangerous goods 

storage locations. The audit is designed to ensure that the requirements for the storage of dangerous 

goods and hazardous substances are met onsite. The main issues identified in the 2017 audit were 

the location of SDS sheets, general housekeeping, spill kits needing restocking or not available, 

incorrect storage and inadequate signage  

Figure 5). Section 3.1 discusses all incidents relating to hazardous materials.  
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Figure 5  Occurrences of Issues from the Dangerous Goods Audit 2017 
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3. ENVIRONMENTAL MANAGEMENT AND PERFORMANCE 

3.1.   Environmental Incidents 

Environmental incidents are managed through the CSA Mine’s internal Pollution Incident Response 

Management Plan; a copy is provided in Appendix D. 

The CSA Mine maintains a detailed internal incident database for the recording of all incidents 

reported on site. All workers and contractors are trained in incident reporting as part of the site 

induction program. An online incident report must be submitted for any unplanned incident or event 

that occurs at the CSA Mine. This includes environmental incidents, as well as any personal injury, 

property loss or damage, hazards and near misses. The degree of reporting undertaken by the CSA 

Mine is much greater than is statutorily required, and the general culture at the CSA Mine is a 

preference to reporting everything over under reporting. The majority of environmental incidents 

generally involve leaks and spills, which are reported regardless of whether they are contained in a 

bund or not, and regardless of the volume or type of material spilt (e.g. tailings, process water, and 

backfill). 

During 2017, a total of 23 incidents occurred, an increase of 53% from that in 2016. The most 

common incidents in 2017 were hydrocarbon, contaminated water and tailings spills (five, four and 

three incidents, respectively), as well as fauna deaths and mirings (four incidents).  

Reportable incidents, which require notification to the Environmental Protection Authority (EPA), are 

incidents causing or threatening material harm to the environment. Reporting of these incidents is as 

per the conditions of Environmental Protection Licence Number 1864. In the event of such an 

incident, the EPA is notified verbally within 24 hours, and by written report within seven days, of the 

incident occurring. During 2017, no EPA reportable incident occurred at the CSA Mine. Figure 6 

provides a comparison of incidents occurring in 2016 and 2017. In addition, Table 21 provides 

information on all environmental incidents that occurred at the CSA Mine in 2017. All tailings and 

slurry spills are cleaned up as soon as practicable and disposed of into the STSF. Any oil spills are 

cleaned up into 1000 L pods and taken to stores for decanting into the waste oil tank (Pollution 

Incident Response Management Plan - Appendix D). Any solid material that cannot be decanted is 

taken offsite by licenced contractors for disposal. 
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Figure 6  Environmental Incidents by Type - 2016 and 2017 
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Table 21  Environmental Incidents 2017 

2017 ENVIRONMENTAL INCIDENTS 

Incident 

Number 

Date of 

Incident 
Incident Type Full Description of Incident Immediate Actions 

MINOR INCIDENTS TO BE REPORTED IN AEMR 2017 

INC6036 5/01/2017 Tailings spill The booster hopper overflowed at the Tailings Storage Facility (TSF), releasing approximately 3000 L into the bunded area. The bunded area was cleaned and the spilt tailings was placed into the TSF. 

INC6116 25/01/2017 Mud tank spill The valve at the bottom of the tank became blocked, resulting in a spill at an exploration drill site. The spill was isolated and cleaned up, with the contaminated soil disposed of at the tailings dam. 

INC6234 22/03/2017 
Burst fresh water pipe to 

exploration rig 
A large puddle water was noticed with water spraying from a burst pipe that supplies the exploration rig.  The drillers were called and the water was turned off. The pipe was repaired prior to use again. 

INC6258 31/03/2017 
Dead snake found on the 

road  
The environment department was called to inform of a dead snake found on the road.  Upon arrival, the snake was confirmed dead and was disposed of appropriately. 

INC6275 8/04/2017 
Town water pipe burst 

under the rehab area 
After noticing the mill tank level dropping fast, water was found in the rehab area.  

The town water flow to Pork Pie Dam and the tank level started to level out and increase again. The 

on call person was contacted.  

INC6307 21/04/2017 
Backfill borehole elbow 

blew out 
The backfill borehole elbow blew out due to wear and tear.  The backfill plant was shut down until the damage could be repaired.  

INC6327 27/04/2017 Contaminated water spill Die to an alteration in pipe size from low temperatures, water was spilt from the settling ponds.  
It was captured in the drainage channel leading to the Borrow Pit Dam, however cause sediment 

build up in the channel. 

INC6361 9/05/2017 
Unapproved removal of 

topsoil 
A quantity of topsoil was removed from the site topsoil storage pile, stockpiled for the mine closure.  The environmental department was notified, however the topsoil was not found.  

INC6371 12/05/2017 Hydraulic oil leak 
While in the process of pilling roads out of the hole for a bit change at an exploration drill rig, one of the hydraulic hoses 

connect to the rod spinner burst. Approximately 3 litres of hydraulic oil was lost from the hose into the base of the drill mast.  

Absorbent pads were placed on the oil immediately to prevent further leakage. The rig was shut off 

and isolated, and the taps from the hydraulic tank were turned off. The hose was replaced and the 

contaminated soil was disposed of appropriately. 

INC6452 1/06/2017 Oil spill 
The oil/water separator in the store failed to separate water from the oil. The discharge pump was releasing oil into the 

storm water drain instead of water. Evaluation of the amount that entered the drain was approximately 250 litres.  

The discharge hose was removed from the storm water drain. Absorbent pads were placed on the oil 

and absorbent socks were placed to prevent further spillage.  

INC6511 26/06/2017 Silt sump overflow 
The silt sump overflowed, causing the process water to spill into the drain. It was caused by a high flow into the sump and 

insufficient capacity.  
The environmental department was notified of the spill. 

INC6544 28/06/2017 Oil spill 
Residue from the previous oil/water separator spill had been left in the sediment trap and was transported into the drain 

following the flushing of water from the mill.  

The discharge pipe was blocked and absorbent pads and socks were placed in the affected areas. The 

spill was contained and clean-up operations started immediately.  

INC6554 5/07/2017 Silt buster overflow 
The overflow the enters the high pressure pump bund on the process water tank became blocked, causing underground 

mine water to leave the bunded area and run down the road toward the rehab area.  
The silt buster was unblocked, as was the high pressure pump bund on the process water tank. 

INC6576 16/07/2017 Dead fox found in dam Whilst doing dam inspections, a dead fox was found floating in the Pork Pie Dam. The foreman was informed and the fox was pulled from the dam and disposed of appropriately. 

INC6625 31/07/2017 Minor oil spill 

The discharge hose was removed from the storm water drain due to a previous incident and placed in IBC pods. The pods 

were filled over the weekend and a small amount overflowed after filling the pod and bund. The rain had caused it to travel 

along the railway line. 

The environment department was notified and the oil residue was cleaned up using absorbent pads.  

INC6630 1/08/2017 Dead turtle found 
A snake-headed turtle was found dead on the road next to the nitric acid tank behind the mill. It had been run over at some 

point during the day. 
The environment department was notified and the turtle was disposed of appropriately 

INC6709 30/08/2017 
Inappropriate separation of 

mine waste 
A phone call was received from the local shire council regarding inappropriate dumping of mine waste at the Cobar Landfill. The HSET Manager and Safety Advisor attended the landfill for investigation.  

INC6777 22/09/2017 Booster hopper overflowed 
Operator noticed the booster hopper level at the tailings dam was high. Upon inspection, they found that the booster 

hopper had overflowed into the bunded around. 
The on call person was contacted and photos were taken of the incident. 

INC6790 27/09/2017 Fauna mired in sump While completing an inspection of a drill site sump, 2 goats were found bogged, one dead and one alive.  The environment department was called and they visited the site to remove the goats from the sump 

INC6812 5/10/2017 Chemical spill 

Whilst the store man was going through the process of unloading and loading the flatbed truck underground, a pod of 

accelerator was picked up to be placed on flatbed truck. As the forklift reversed over storage area containment bund, the 

pod slid sideways off the forks. 

The pod was righted to stop further spillage. A spill kit was used to bund and soak up spill. The spill 

was reported to supervisor and clean-up carried out. 

INC6840 14/10/2017 Booster hopper overflowed 
The tailings booster hopper overflowed into the bunded area after tailings was sent back to the tailings dam. The operator 

did not start the booster hopper before sending the tailings back to the dam. 
The booster hopper was started and tailings was sent back to the dam when the level came down. 

INC6911 2/11/2017 Hydraulic oil spill 
A hose failed on an agi, resulting in hydraulic oil spilling on surface hard standing. As the agi was moving during the event, 

the oil left a trail rather than a puddle.  

Absorption material applied to the spill and reported to the environment department. The material 

was later collected and appropriately disposed of. 

INC6993 28/11/2017 
Breach of containment 

bund 

During the planned shutdown, the copper thickener was drained and not stopped in time. The drained material breached the 

bund and flowed into the immediate area, through part of the plant to settling ponds. 
Draining activities were stopped immediately and the area was pumped into the tailings thickener. 
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3.2. Meteorological Monitoring 

The semi-arid climate of Cobar has a median annual rainfall of 397 mm (BOM, 2018). Two rainfall 

monitoring gauges are located at the CSA Mine site, one west of the administration building and the 

other at the TSF. The total rainfall received on site for 2017 (measured at the TSF gauge) was 

325 mm, which represents a 38.8% decrease compared to 2016 (531.2 mm).  

Figure 7 provides an overview of the 2017 monthly average rainfalls, measured at the CSA Mine TSF 

rain gauge and Cobar Meteorological Office (MO), in comparison to the mean monthly rainfall for 

Cobar (BOM, 2018). As demonstrated, there was a significant increase in rainfall in the later months 

of the year, following a lower than average dry year.  

Figure 7  Cobar Monthly Rainfall 

 

3.3. Air Pollution 

3.3.1. Dust Emissions 

Operations at the CSA Mine potentially contribute to air pollution through dust emissions generated 

from the operation of equipment (surface) and other emissions generated from the usage of fuel and 

explosives (underground). 

The principal dust-generating activities associated with the CSA Mine operation include:  

 Long term drought conditions resulting in minimal groundcover on the lease and surrounding 

district; 

 Operation of mobile machinery on unsealed roads and tracks;  

 Topsoil stripping and spreading;  
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 Exposed stockpiles of waste rock, topsoil and/or additional materials; 

 Surface exploration drilling operations; and 

 Underground mine ventilation exhaust.  

The CSA Mine is committed to ensuring dust generation is minimised from all operations on site. 

Water sprays and water trucks are utilised in the underground mine to supress dust in work areas 

and hence minimise dust emitted to the air through the ventilation fans. The exception is after a 

blast when the ventilation system is designed to clear dust from the workings as quickly as possible 

to mitigate health risks to underground workers. Blasting of small development headings occurs 

twice a day at shift changes (7 am and 7 pm) to ensure there are a limited number of personnel 

underground. Larger stopes are blasted approximately 2-3 times a week. The ventilation outlets from 

underground are located away from the main operations on site and away from any sensitive 

receptors. Dust deposition monitoring points are set up around the site and the levels of dust 

reaching the surface from blasting operations are considered negligible in the context of the mine. 

All roads and tracks on the CSA Mine have a restricted speed limit imposed to reduce the amount of 

dust generated by traffic. When unsealed roads are being used intensively, the roads are sprayed 

with a water cart to suppress dust. Recycled water is used for dust suppression sourced from Pork 

Pie Dam (process water); its suitability for use is determined using two-monthly water quality results.  

Continuous improvements to minimise dust pollution are investigated and implemented at the CSA 

Mine where possible and 2-monthly monitoring is undertaken to assist. A total of ten dust gauges are 

monitored on the mine site. The locations of the CSA Mine dust monitors are listed below and also 

shown in Plan 2:  

 D1: North-east corner of the STSF; 

 D2: Northern boundary of the NTSF; 

 D3: 100 m north-east of concentrate storage and train loading station; 

 D4: West of the administration building (undisturbed control site); 

 D5: Beside TSF access road before the booster hopper; 

 D6: Southern corner of STSF Extension; 

 D7: Opposite Railway Dam alongside the TSF access road; 

 D8: North-west corner of the NTSF (adjacent to the waste rock stockpile site); 

 D9: Decline access road; and  

 D10: North of the Backfill Plant.  
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Samples are collected 2 - monthly and are analysed by an external NATA accredited laboratory for 

determination of dust composition and metals content. Should any results return that exceed the 

allowable limit, sampling is conducted on a monthly basis until the results are of an acceptable 

standard. The results of dust deposition from the ten sample sites are summarised in Figure 8.  

The EPA recommended limit for dust deposition of 4 g/m2/month was exceeded during the 2017 

monitoring period, as demonstrated below. This is due to the significant increase in projects 

undertaken at CSA Mine in 2017, resulting in increased traffic on site. To mitigate the issues relating 

to dust, roads were sprayed throughout the year as issues arise. 

Figure 8  Depositional Dust Monitoring Results 2017 

 

3.4.   Erosion and Sedimentation  

The CSA Mine has numerous bunds, water diversion drains and catchment dams within to control 

erosion and sedimentation on site.  
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The drainage systems performed well throughout 2017, with evidence of greatly reduced erosion 

and less sediment build up within drains and site water storages. This improvement is attributed to 

the work completed in 2013 and again in 2016, which involved rock armouring in junctions and areas 

of high velocity, the reduced pressure on existing drains from the establishment of new drainage 

paths, and the use of rock check dams to reduce the velocity of water and allow sediment to settle 

out. 

Within 24 hours of a large rainfall event (greater than 25 mm over 24 hours), a member of the 

Environment Department conducts an erosion and sediment control inspection. A visual inspection is 

completed of key water storages, drainage channels and bunds across site to identify any erosion 

damage, drainage issues, blockages, storage capacities and risks of overflow or discharge. Corrective 

actions are assigned with priority given to those that maintain the capacity of storages and minimise 

the risk of damage to the structural integrity of facilities. An Erosion Inspection Record Sheet (FRM-

285) is used to document the results of erosion inspections and record corrective actions identified 

during the inspection.  

Following a large rainfall event in October 2017, one erosion inspection was completed, which 

identified minor erosion on the eastern embankments of the STSF. Actions were assigned to the 

relevant persons, with corrective works scheduled to be completed in 2018 with the next wall raise. 

The TSF is not included as part of the site Stormwater Management Plan because all drainage, 

erosion and water catchment issues are dealt with through the TSF Operations Plan, dam engineers, 

surveyors and DSC surveillance reports. The TSF is monitored for structural erosion in the 3 - monthly 

compliance surveys, in addition to weekly monitoring and inspections after rainfall events exceeding 

25 mm in a 24-hour period by the Ore Processing Superintendent. Furthermore, a general TSF 

inspection occurs twice per 12 - hour shift by Mill Operators.  

3.5. Surface Water Quality 

During 2017, surface water quality samples were collected on a 2 - monthly basis. As many areas of 

the site and associated dams only become wet immediately after large rainfall events, water quality 

samples are only recorded when there is enough water for sampling. Additionally, certain field 

parameters such as pH, electrical conductivity and ion concentrations may be highly influenced by 

the dams standing water level, which can influence the results.  

In 2017, surface water samples were tested for pH and electrical conductivity in the field, and 

samples were also sent off site to a NATA accredited laboratory for determination of copper, iron, 
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lead, zinc, sulphate concentrations, and turbidity. As stock are not permitted on the mine site, and 

the catchment dams are used for storage of water for use at the plant, water quality is compared to 

the Australian and New Zealand Conservation Council (ANZECC) guidelines for irrigation and general 

use water. In the absence of ANZECC general water use guidelines, ANZECC stock water guidelines 

have been used (Table 22). 

Table 22  Adopted Guidelines 

ANZECC (2000) Guidelines for Irrigation and General Water Use 

pH  6-9 

Electrical Conductivity (µS/cm) 7,700 

Copper (mg/L) 5 

Iron (mg/L) 10 

Lead (mg/L) 5 

Sulphates (mg/L) 1,000 

Zinc (mg/L) 5 

 

Plan 2 shows the locations of all surface water monitoring sites. The majority of surface water dam 

capacities are subject to inputs from their respective catchments and will fluctuate according to 

rainfall. However, S14 (Pork Pie dam) is mechanically controlled for processing purposes at the mill 

and can therefore show variable fluctuations throughout the year. 

The catchment areas that feed into the S1, S10, S13 and S9 dams surround the excised old 

subsidence areas, and the Old Smelter Area, and therefore, are contaminated. Samples collected 

from site S2 are taken directly from the Raw Water Tank, which is the store for the CSA Mine’s 

incoming external water supply pumped onto site from the Burrendong Dam. The CSA Mine has no 

control over the chemical properties of the incoming water, and therefore the samples from the S2 

water tank provide a comparative analysis for surface water catchment samples collected from other 

dams around site. Any exceedances detected in these S2 samples are therefore assumed to be the 

naturally occurring levels in the uncontaminated water supply.  

Sample site S4, the Borrow Pit Dam, receives clean rainfall and surface runoff from the mine site as 

well as any overflows or spills. It is therefore expected to show levels indicative of contaminated 

water. Pork Pie Dam (S14) is the process water dam and receives the water from Borrow Pit, the 

Decant Dam and the Settling Ponds, thus is likely to show similar water quality characteristics. The 
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surface water quality results with comparisons to the adopted ANZECC guideline limits for 2016 and 

2017 are summarised in Table 22. Any exceedances of the adopted guideline limit are highlighted in 

red. Figure 9 to Figure 15 provide a graphical display for all surface water parameters for each 

sampling location carried out in 2017. As the CSA Mine operates as a no release site, performance 

targets on the quality of surface water have not been set.  

The 2017 surface water results are in line with the dams designated use (i.e. contaminated storages) 

and as such have elevated levels of copper, zinc and sulphates. The low pH values for some clean 

water catchments, such as the old mine dams, is due to the low pH of soils found in the Cobar region 

and subsequent concentration during periods of low rainfall. After a dry period in early 2017, many 

of the surface water results show values significantly greater than the ANZECC Guidelines (Table 23). 

The increased concentration of contaminant can be attributed to the lower than average rainfall 

experienced in 2017 (see Section 3.2), meaning many of the catchment dams had low capacities and 

therefore are less diluted.  
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Table 23  Surface Water Monitoring Results 2016 – 2017 

Sampling Location Parameter pH 
Electrical Conductivity 

(µS/cm) 
Total Copper (mg/L) Total Iron (mg/L) Total Lead (mg/L) Sulphates (mg/L) Total Zinc (mg/L) Turbidity 

ANZEEC Guideline 6-Sep 7,700 5 10 5 1,000 5 100 

Year 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2017 

S1 - Catch dam North of old CSA 
spoils (n = 4) 

Average 3.38 3.38 2,439.75 1,452.50 28.44 12.78 15.92 3.71 0.29 0.03 1,922.00 859.00 118.90 54.30 4.93 

(± Std Dev) 0.37 0.17 2,059.41 251.31 33.40 2.17 26.19 1.48 0.01 0.02 2,006.18 199.91 126.72 9.22 5.70 

Minimum 2.85 3.22 1,210.00 1,140.00 7.94 11.00 2.18 2.19 0.02 0.01 729.00 669.00 41.40 45.00 1.20 

Maximum 3.66 3.58 5,520.00 1,750.00 78.00 15.90 55.20 5.22 0.05 0.06 4,920.00 1,140.00 307.00 66.60 11.50 

S2 - Raw Water Tank (n = 4) 

Average 7.85 8.11 438.00 996.80 0.01 0.03 0.81 1.99 0.00 0.04 27.00 12.50 0.52 0.27 6.53 

(± Std Dev) 0.41 0.57 116.94 1,400.93 0.01 0.02 1.19 2.49 0.01 0.07 14.07 6.19 0.52 0.46 1.48 

Minimum 7.28 7.54 273.00 269.00 0.00 0.01 0.15 0.62 0.00 0.00 7.00 4.00 0.02 0.02 4.90 

Maximum 8.25 8.88 549.00 3,500.00 0.02 0.06 2.59 6.42 0.01 0.16 40.00 18.00 1.05 1.09 7.80 

S4 - Borrow Pit Dam (n = 6) 

Average 7.27 7.21 2,040.00 3,791.17 1.13 0.77 4.22 0.77 0.08 0.02 644.25 706.67 3.64 1.70 8.88 

(± Std Dev) 0.47 0.55 924.30 4,027.78 0.49 0.67 7.59 0.67 0.14 0.02 299.25 299.71 2.15 1.61 6.24 

Minimum 6.67 6.46 1,150.00 847.00 0.51 0.13 0.20 0.13 0.01 0.00 384.00 278.00 0.62 0.50 3.00 

Maximum 7.80 7.96 3,020.00 11,800.00 1.68 1.80 15.60 1.80 0.28 0.06 975.00 1,090.00 5.49 3.92 18.60 

S5 - TSF Decant Dam (n = 6) 

Average 6.62 7.41 10,732.50 4,923.50 0.44 0.49 1.25 0.49 0.00 0.00 5,154.75 2,594.50 0.12 0.09 4.60 

(± Std Dev) 1.55 1.38 16,051.81 3,735.03 0.44 0.62 1.45 0.62 0.00 0.00 8,298.16 1,546.75 0.08 0.14 5.62 

Minimum 4.75 4.62 2,060.00 401.00 0.03 0.05 0.12 0.05 0.00 0.00 860.00 887.00 0.02 0.02 0.70 

Maximum 8.17 8.18 34,800.00 10,000.00 1.07 1.42 3.36 1.42 0.01 0.01 17,600.00 4,840.00 0.22 0.38 14.50 

S8 - Railway Dam (n = 4) 

Average 4.19 4.02 488.33 603.67 16.77 0.59 0.39 0.59 0.01 0.02 226.00 240.50 4.22 5.64 8.37 

(± Std Dev) 0.05 0.27 55.54 66.34 4.01 0.77 0.34 0.77 0.00 0.01 27.51 69.19 0.67 1.72 12.94 

Minimum 4.13 3.81 434.00 560.00 13.40 0.06 0.11 0.06 0.01 0.01 199.00 150.00 3.50 3.25 0.60 

Maximum 4.24 4.39 545.00 680.00 21.20 1.73 0.77 1.73 0.01 0.04 254.00 317.00 4.83 7.34 23.30 

S9 - Retention Basin (n = 2) 

Average 4.01 3.86 602.00 572.00 1.07 0.67 0.60 0.67 0.43 0.68 284.50 280.00 9.61 13.30 3.00 

(± Std Dev) 0.17 0.23 148.49 84.85 0.12 0.33 0.61 0.33 0.21 0.01 74.25 9.90 1.69 0.71 n/a 

Minimum 3.89 3.70 497.00 512.00 0.99 0.44 0.17 0.44 0.28 0.67 232.00 273.00 8.41 12.80 3.00 

Maximum 4.13 4.02 707.00 632.00 1.16 0.90 1.03 0.90 0.59 0.69 337.00 287.00 10.80 13.80 3.00 

S10 - North Run off Dam (n = 3) 

Average 5.82 5.40 293.67 156.00 0.44 1.30 1.39 1.30 0.15 0.12 108.67 50.33 2.57 1.50 54.10 

(± Std Dev) 0.47 0.04 14.50 35.68 0.09 0.58 1.41 0.58 0.19 0.06 15.01 15.89 0.67 0.58 16.97 

Minimum 5.29 5.36 279.00 115.00 0.37 0.88 0.23 0.88 0.02 0.06 100.00 32.00 1.79 0.90 42.10 

Maximum 6.11 5.43 308.00 180.00 0.53 1.97 2.96 1.97 0.36 0.17 126.00 60.00 2.99 2.06 66.10 

S11 - STSFE Stormwater Catchment   
(n = 5) 

Average 7.22 7.31 651.50 755.40 0.37 0.41 0.14 0.41 0.00 0.00 228.50 262.00 0.13 0.19 15.43 

(± Std Dev) 0.31 0.42 698.62 274.78 0.13 0.45 0.11 0.45 0.00 0.00 286.71 95.59 0.04 0.17 27.88 

Minimum 6.82 6.66 178.00 316.00 0.28 0.05 0.04 0.05 0.00 0.00 42.00 117.00 0.10 0.02 0.40 

Maximum 7.47 7.83 1,690.00 1,030.00 0.56 1.15 0.26 1.15 0.00 0.00 656.00 376.00 0.19 0.46 57.20 

S13 - Western Run-off Dam (n = 3) 

Average 5.57 6.19 391.67 225.67 0.56 2.91 0.94 2.91 0.04 0.12 124.00 81.00 2.94 1.84 95.90 

(± Std Dev) 0.85 0.60 61.27 58.53 0.27 2.11 0.61 2.11 0.03 0.09 13.53 28.51 1.19 0.19 87.82 

Minimum 4.98 5.64 334.00 178.00 0.33 0.54 0.53 0.54 0.02 0.02 110.00 52.00 1.61 1.69 33.80 

Maximum 6.54 6.83 456.00 291.00 0.85 4.57 1.64 4.57 0.07 0.20 137.00 109.00 3.90 2.06 158.00 

S14 - Pork Pie Dam (n = 6) 

Average 7.74 7.49 1,870.00 2,785.00 6.76 0.26 53.20 0.26 0.40 0.01 572.25 815.00 5.01 2.11 5.80 

(± Std Dev) 0.48 0.46 623.64 810.85 12.63 0.21 105.86 0.21 0.79 0.01 276.77 297.35 4.65 2.45 2.58 

Minimum 7.12 6.84 1,020.00 2,150.00 0.20 0.08 0.13 0.08 0.00 0.00 219.00 490.00 0.38 0.22 3.50 

Maximum 8.28 8.00 2,420.00 4,360.00 25.70 0.65 212.00 0.65 1.58 0.02 844.00 1,370.00 10.40 5.72 10.10 

S15 - Old Mine Water Dam (MPL 
1093) (n = 2) 

Average 7.06 6.80 30.00 34.50 0.02 1.86 0.97 1.86 0.00 0.01 1.27 1.00 0.06 0.10 82.00 

(± Std Dev) 0.19 0.31 12.19 3.54 0.01 0.75 0.79 0.75 0.00 0.00 0.64 0.00 0.03 0.04 n/a 

Minimum 6.86 6.58 15.00 32.00 0.01 1.33 0.26 1.33 0.00 0.01 0.90 1.00 0.03 0.07 82.00 

Maximum 7.31 7.02 43.00 37.00 0.03 2.39 2.08 2.39 0.01 0.01 2.00 1.00 0.10 0.13 82.00 

S16 - Old Mine water Dam (MPL 
1094) (n = 5)  

Average 6.98 7.08 42.25 78.00 0.05 2.81 1.93 2.81 0.08 0.21 1.97 2.00 0.04 0.06 129.98 

(± Std Dev) 0.33 0.24 21.11 31.46 0.04 1.75 1.61 1.75 0.08 0.22 1.05 1.41 0.02 0.05 128.67 

Minimum 6.74 6.82 24.00 36.00 0.03 0.82 0.81 0.82 0.02 0.03 0.90 1.00 0.02 0.01 9.00 

Maximum 7.45 7.36 68.00 110.00 0.10 4.83 4.30 4.83 0.20 0.60 3.00 4.00 0.07 0.12 250.00 

Notes: n represents the number of 2-monthly samples conducted (samples unable to be taken when dam is dry, therefore n<6). Exceedance of ANZEEC Guidelines highlighted in red. 
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3.5.1. pH 

The pH of water is a measure of its acidity or alkalinity, and should be maintained between 6 and 9 

for surface waters. Generally, pH itself is not a water quality issue of concern, but it can indicate the 

presence of a number of related problems. Soil and animal health will not usually be affected by 

water with pH in the range of 4 – 9. 

During 2017, many of the dams exceeded the minimum guideline values during all, or a portion of, 

the years monitoring, as demonstrated in Figure 9. The pH values for the sites S1, S8 and S9 

remained below the minimum guideline value for the entirety of the year. All of the dams associated 

with the contaminated old subsidence and smelter catchment areas (S1, S8, S9 and S10) had pH 

values that exceeded the lower guideline values for all samples taken throughout the year.  

In contrast, no surface water sites recorded pH values above the maximum guideline limits, with the 

highest pH value (pH 8.88) recorded at the Raw Water Tank (S2) in August. Figure 9 displays the 

variations in pH levels over the 2017 monitoring period in relation to the upper and lower ANZECC 

guideline limits (pH 9 and 6 respectively).  

Figure 9  2017 Surface Water Quality – pH 
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3.5.2. Electrical Conductivity (Salinity) 

Salinity is the presence of soluble salts in soils or waters. High salinity levels in soils may result in 

reduced plant productivity, development of salt scald areas, and in extreme cases the elimination of 

native vegetation from an area.  

With the exception of the TSF Decant Dam (S5), which recorded a values of 10,000 and 8,600 µS/cm 

in June and August respectively, and the Borrow Pit Dam (S4), which recorded a value of 

11,800 µS/cm (Figure 10), electrical conductivity values remained below the ANZECC Guideline value 

of 7,700 µS/cm across site for the year. These storages are classified as a contaminated catchments 

so exceedence in these locations are expected. 

Figure 10  2017 Surface Water Quality - Electrical Conductivity 

 

3.5.3. Copper (Cu) 

Copper is an essential trace element for vegetation as it acts as an enzyme activator, therefore a lack 

of this element leads to vegetation mottling and yellowing in leaves. The copper ANZECC guideline 

limit for irrigation and general water use is 5 mg/L.  

In 2017, copper concentrations remained below the guideline limit, with the exception of S1 and S8, 

which both exceeded the guideline limit for all samples taken throughout the year (Figure 11). These 

storages are classified as a contaminated catchments due to the impacts of mining activities, and all 

water is captured and discharge is prevented. The management of this is discussed in Section 2.8.2.  
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Figure 11  2017 Surface Water Quality – Copper 
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Figure 12  2017 Surface Water Quality – Iron 

 

3.5.5. Lead (Pb) 

Lead can have a multitude of negative environmental effects in elevated concentrations, and can be 

toxic to humans and animals. The ANZECC irrigation and general use guideline for lead concentration 

is 5 mg/L. All sample locations were well below this level, with a maximum concentration of 

0.688 mg/L at the Retention Basin (S9) in December (Figure 13), a decrease compared to the 

maximum value of 1.58 mg/L in 2016. 

Figure 13  2017 Surface Water Quality – Lead 
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3.5.6. Sulphate 

ANZECC guidelines for irrigation and general use water do not have a recommended value for 

sulphates. The guideline for stock drinking water states that no adverse effects to soil and animal 

health are expected if the concentration of sulphate does not exceed 1,000 mg/L. During 2017, four 

sites had exceedances for the stock drinking water guideline; the Catch Dam North of the Old CSA 

Spoils (S1), Borrow Pit Dam (S4) and Pork Pie Dam (S14) all exceeded once each for the year, while 

the TSF Decant Dam (S5) exceeded the guideline value throughout the year (Figure 14).  

Figure 14  2017 Surface Water Quality – Sulphates 
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result, all water in these dams is captured and discharge is prevented. The continuing exceedance of 

S1 is due to the dam being the main catchment for Little Mount Brown, a known contaminated area 

due to previous spoils storage. 

Figure 15  2017 Surface Water Quality - Zinc 
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piezometers at the CSA Mine. The locations of the piezometers are determined by dam engineers 

(Golder Associates) to provide complete coverage of the facility. Table 24 indicates the location of 

wet piezometers on the embankment wall or on ground level of the TSF. 

Figure 16  Cross Section of STSF Piezometer Setup 

 

Table 24  STSF Piezometer locations on embankment walls or ground level 

Stage Piezometers 

Ground Level P8, P17, P33, P35 

Original Wall P41, P43, P44, P45 

Wall Raise 1 P7, P15, P26, P27, P38 

Wall Raise 2 P14, P37 

Wall Raise 3 P56, P57 

Wall Raise 4 VWPs 

 

There are no requirements from a dam safety perspective to sample water from standpipe 

piezometers, only the water level of piezometers needs to be measured for dam integrity purposes. 

Measurement of water depth in standpipe piezometers was undertaken every 2 months in 2017. 

The frequency was modified from monthly to every second month following the installation of the 

VWP’s by Golder in February 2014. 
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Key piezometers have trigger points set by the CSA Mine consultant TSF Dam Engineers (Golder 

Associates) to comply with DSC requirements; if water levels within the standpipe piezometers reach 

this trigger point, it could indicate that the TSF embankments are not operating as designed and will 

need to be investigated to ensure the structure and integrity of the TSF is still intact. The trigger 

levels are based on a stability analysis undertaken for each successive STSF wall raise design and are 

displayed in Table 25. Since 2008, the majority of the 26 STSF standpipe piezometers have 

maintained relatively consistent water levels with only a select few sampling sites fluctuating over 

time. 

Table 25  STSF Piezometers and Trigger Depths 

Piezometer 
Trigger Depth 

(m) 
Bore Depth (m) 

2017 Minimum 

Depth Recorded 

Date Minimum Depth 

Recorded 

P1 4.6 6.22 6.20 23/01/2017 

P5 4.4 12.60 12.56 23/08/2017 

P6 4.3 11.70 11.69 23/03/2017 - 23/01/2017 

P7 4.4 8.60 6.25 23/01/2017 

P8 n/a 4.32 4.32 23/08/2017 

P9 4.2 11.20 11.08 23/01/2017, 23/08/2017 

P26 4.6 10.65 9.92 All year 

P27 4.3 7.85 7.86 23/01/2017 

P28 4.4 8.79 8.60 23/01/2017 

P33 n/a 25.00 18.80 23/01/2017 

P34 n/a 19.15 19.14 04/05/2017 

P35 2.0 22.00 5.63 23/01/2017 

P38 4.4 13.56 13.49 23/01/2017 

P41 6.0 8.70 9.32 23/08/2017 

P42 4.0 4.75 4.75 23/03/2017 - 23/08/2017 

P43 6.0 10.50 10.26 23/01/2017 

P44 4.0 5.10 5.07 23/01/2017 - 23/03/2017 

P45 6.0 10.20 7.69 23/01/2017 

P46 4.0 5.10 5.08 All year 

P51 2.0 4.15 4.15 All year 

P52 2.0 5.15 5.13 All year 

P53 6.0 10.15 10.14 23/03/2017, 04/05/2017 

P54 6.0 9 9.08 23/01/2017, 23/03/2017 

P55 6.0 10.23 10.21 23/03/2017, 04/05/2017 

P56 6.0 13.81 13.75 23/03/2017 - 23/08/2017 

P57 6.0 11.07 11.08 23/03/2017 - 23/08/2017 
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None of the trigger point depth levels were breached in 2017, indicating that the STSF is functioning 

as designed. Water levels recorded for P1, P7, P8, P9, P33, P35, P42 and P43 remained wet 

throughout 2017. P35 had the largest variation in water depth, ranging between a maximum level of 

5.63 m below ground level (bgl) and the minimum level of 9.85 m bgl. 

All data from the TSF piezometer phreatic surface monitoring is sent to the CSA Mine’s Dam 

Engineers for assessment of embankment stability. The engineers conduct a yearly surveillance 

report, providing comment on performance and maintenance issues. During 2017, dam engineers 

reported that there were no performance issues or breaches to do with the STSF and only minor 

erosion remediation works that needed to be carried out. 

3.6.2. Vibrating Wire Piezometers 

Installation of the VWP systems in early 2014 and 2015 has provided far superior environmental 

monitoring than the standard standpipe piezometers due to the continuous acquisition of data. The 

VWPs are linked into a system that provides continuous data logging regarding the movement of the 

TSF embankment and phreatic head, and are also programed to alert when the set trigger levels are 

reached. There are currently 30 VWPs installed from Stage 6 upwards, which includes 12 on Stage 6, 

8 on Stage 7 and 10 on Stage 8. There are plans following the next wall raise (Stage 9) that all 

existing standpipe piezometers will be replaced with the VWP system. The measurements are 

reviewed by Golder Associates on a monthly basis to maintain embankment stability based on the 

relative trigger water levels for each VWP. In 2017, no VWPs were found to have breached trigger 

levels.  

3.6.3. Monitoring Bores 

There are three Groundwater Monitoring Bores (MB) located to the east of the STSF. These are MB1, 

MB2 and MB3, which have been installed to 92 m, 14.8 m and 54 m (respectively). The locations for 

these sampling sites can be seen in Plan 2. These bores are installed on the down gradient of the TSF 

(the most likely seepage pathway) and are designed to provide data on the potential for TSF and 

groundwater interaction. 

During 2017, all three bores recorded progressive increases in water level throughout the year. The 

greatest increase was recorded in MB3, which moved from a minimum water level of 16.58 m to 

17.11 m, a 0.53 m difference in depth.  

3.6.4. Exploration Bores 

The CSA Mine established a monitoring program in 2011 to measure the depth of ground water from 

pilot holes drilled in 2010 surrounding the STSF and NTSF. Consultants were commissioned to 
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investigate the potential for groundwater harvesting in local ground water systems. The report by 

consultants Aquaterra completed in 2010 concluded that there was no likely connection between 

the TSF and local ground water systems. The following is an excerpt from the report. 

Potential leakage from the TSF was assessed on the basis of drawdown responses observed 

during pumping tests on groundwater bores; an analytical model, which was developed to 

predict the zone of drawdown based on different pumping rates; and groundwater chemistry 

data measured during pumping. 

Constant Rate Test (CRT) data showed that no leakage responses were evident in the 

drawdown/recovery curves and suggests that the extent of drawdown may be limited by a 

boundary effect associated with the nearby fault. If significant leakage from the TSF was 

induced via pumping, the drawdown in the bore should stabilise as depicted by the type 

curve in Figure 4.1. Clearly, there was no evidence of this in the drawdown response for the 

test. 

The groundwater levels measured in the bores adjacent to the TSF were 14 m to 40 m below 

ground level. Based on the groundwater levels alone, there was no evidence of groundwater 

mounding and therefore leakage around the TSF, with a general groundwater flow direction 

towards the N to NW. 

Groundwater chemistry data obtained from boreholes at regular intervals over the duration 

of the 3-day CRT showed that TDS/EC and pH levels remained constant, with pH levels 

remaining at neutral levels (6.75 to 6.80). This shows that water from the TSF was not drawn 

into the borehole during the pumping test. 
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Figure 17  Observed drawdown in borehole versus the type cure of a leaky confined aquifer 
with a constant head 

 

To confirm the findings of the report and understand local groundwater conditions over an extended 

period of time, the water bores were measured every 2 months between 2011 and 2013. In 2014 

the frequencies was changed to quarterly and in 2015 bi-annual measurements were recorded after 

data indicated that fluctuations of the bores water levels were related to rainfall.  

3.6.5. Groundwater Quality 

In late 2015, the work bore (WB) 10001 was sampled for chemical analysis during a period of 

groundwater harvesting to assess any potential seepage form the TSF. The purpose of this sampling 

was to compare the bores water quality with the STSF. In the event of a breach, this data would 

provide information on expected contamination levels to the surrounding environment, allowing for 

better management and remediation measures to be implemented. 

Between the 22nd of September and the 13th of November, 10,798 m3 of water was pumped from 

the bore at an average flow rate of 9.22 m3/hr. During this period, 67.5 mm of rainfall was received 

on site, the majority of which fell towards the end of the sampling period. Deposition of tailings had 

not taken place on the STSFE for approximately six months prior to sampling. Water chemistry from 

WB10001 was compared over the sampling period against STSF tailing deposits to assess if seepage 

was occurring from the TSF as a result of pumping. Chemical analysis of tailings deposits was carried 

out in 2014 by dam engineers (Golder Associates) as part of the STSF Groundwater Impact 

Assessment. This report showed the tailings at depth in the STSF represented a greater source of 
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potential contaminants due to historical mining practices that included saturated tailings deposition. 

The three zones characteristic of the STSF includes:  

 Zone 1 – Thickened tailings from central deposition (upper deposits from current practices); 

 Zone 2 – Non-thickened tailings from perimeter deposition (unsaturated tailings); and  

 Zone 3 – Non-thickened tailings from perimeter deposition (lower deposits that have 

saturated tailings). 

At WB10001, the pH value, EC and sulphate concentrations remained relatively constant over the 52 

day pump test (Figure 18). Iron and copper concentrations increased during pumping until a sharp 

decline was recorded towards the end of the sampling period, presumably in response to an 

increase in rainfall input. In contrast, zinc and lead concentrations decreased over the pump test 

period (Figure 19).  

Although the saturated tailings at depth (Zone 3) represents a potential point source for 

groundwater contamination, the leachable metal ions (copper and lead), heavy metals (zinc) and pH 

recorded in WB10001 did not mirror that of the TSF (Figure 20). This shows that water from the TSF 

was not drawn into the borehole during the pumping test. 

Figure 18  WB (10001) pH value, EC and sulphate concentrations over pump test 
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Figure 19  WB (10001) Leachable and Non-leachable Metal Ion Concentration over Pump Test 

 

Figure 20  Comparison between WB (10001) and Tailings Deposits 
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3.7. Contaminated Land 

Sites of contamination at the CSA Mine are primarily the result of elevated heavy metal 

concentrations above background levels, particularly lead, copper, zinc and aluminium. 

Contaminated sites exhibited a lower pH likely to prohibit the establishment of vegetation, as well as 

higher salinity levels, based on the background soil results. These exceedances were across the main 

site operational area, associated with mining activities, principally in historic areas of mine waste 

stockpiles.  

Past contaminated land assessments have concluded that the elevated concentrations of metal 

contaminants in soil, as well as soil acidity and salinity, have the potential to significantly inhibit 

future rehabilitation efforts, especially in regards to meeting closure criteria. The measures 

implemented to improve the rehabilitation success of contaminated areas are discussed in Section 5. 

The areas at the CSA Mine identified as exceeding the National Environmental Protection Measures 

(NEPM) and EPA assessment criteria are classified as contaminated, and surface disturbance works 

are restricted to ensure present contamination is not mobilised and does not pose a risk to human 

and environmental health. In addition to this, the CSA Mine has a Surface Water Management Plan 

in place that prevents offsite discharge of surface water to local surface water bodies, further 

reducing the risk of offsite impact.  

Background sites not impacted by mining activities, as well as areas off site, will continue to be 

sampled throughout operations in order to capture local baseline conditions and the level of 

contamination within operational areas of the site. Data on the nature and level of contamination 

will assist in defining the requirements for progressive rehabilitation to meet performance and 

closure criteria set out in the CSA Mines Rehabilitation Monitoring Methodology and Determination 

of Completion Criteria for Rehabilitation Ecosystems report. 

The excised areas, although classified as contaminated areas, are not part of CML5 and the CSA Mine 

has no operational control over these areas. Therefore, these areas are not assessed or managed by 

the CSA Mine. 

The last contamination assessment was conducted in 2013, and as not new disturbance or 

contamination activities were conducted in 2017, a full site assessment was not deemed necessary 

for 2017. Instead, a thorough contamination sampling program was undertaken at the excised Big 

Mount Brown site. This identified excessive levels of heavy metals, high electrical conductivity and 

very low pH values. 
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3.8.  Threatened Flora 

The 2012 Biodiversity Assessment found 197 flora species presently or previously recorded within 

CML5 and concluded the area has high floral diversity. Six Biometric vegetation communities were 

identified as occurring at the site, including: 

- Gum Coolabah woodland on sedimentary substrates mainly in the Cobar Peneplain 

Bioregion; 

- Gum Coolabah - Mulga open woodland on gravel ridges of the Cobar Peneplain Bioregion; 

- Poplar Box - Gum Coolabah and White Cypress Pine Shrubby Woodland mainly in the Cobar 

Peneplain Bioregion; 

- Mallee - Gum Coolabah woodland on red earth flats of the eastern Cobar Peneplain 

Bioregion; 

- Green Mallee - White Cypress Pine very tall mallee woodland on gravel rises mainly in the 

Cobar Peneplain Bioregion; 

- Derived mixed shrubland on loamy-clay soils in the Cobar Peneplain Bioregion; and  

- Cleared/developed land (Non-native vegetation). 

None of these vegetation communities are representative of an Endangered Ecological Community 

(EEC) listed under the Threatened Species Conservation Act 1995 (TSC Act) or the Environment 

Protection and Biodiversity Conservation Act 1999 (EPBC Act). However, two vegetation communities 

present within the study area are likely to be of conservation significance. According to Benson et al. 

(2006), ‘Popular Box-Gum Coolabah and White Cypress Shrubby Woodland’ is considered ‘near 

threatened’ while ‘Mallee-Gum Coolabah Woodland’ is considered ‘vulnerable’. Both communities 

are threatened by inappropriate fire regimes, clearing, grazing by stock and goats, woody weed 

invasion (likely a result of changes to grazing and fire regimes) and sheet erosion. 

No threatened flora species as listed by the TSC Act or the EPBC Act were detected on CML5 during 

the 1999, 2006 or 2012 biodiversity assessments. 

Several factors relating to vegetation condition and disturbance were identified during the 2012 

study, these being overgrazing, and alterations to fire regimes, weeds, previous timber harvesting 

and seasonal variations. 

Workers of the CSA Mine undertaking surface exploration activities are provided with information to 

allow them to recognise relevant flora and fauna species. All proposed drill sites, roads and tracks 

are inspected by a member of the Environment Department prior to any exploration activity taking 
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place. The inspections include an assessment of potential risks to flora, fauna and cultural heritage. 

The CSA Mine employees and contractors are instructed to notify the Environment Team of the 

presence of any species or sites of potential importance so that they may be further examined and 

appropriate controls or actions put in place. Details of the inspection are documented including the 

location and any identified species. The appropriate department is then notified of any follow up 

and management conditions required. If exploration personnel have any doubt they are instructed 

not to proceed with the exploration activities until clearance is received. 

3.9.  Threatened Fauna  

A total of 160 fauna species have been identified within CML5 during the 2006 and 2012 biodiversity 

surveys, comprising of: 110 bird species; 20 reptile species; 3 frog species, 15 mammal species and 

12 bat species. 

Nine threatened fauna species and one migratory fauna species listed under TSC Act and EPBC Act 

were detected within CML5 during the 2012 Biodiversity Assessment, including: 

- Chestnut Quail Thrush (Cinclosoma castanotum) listed as Vulnerable under TSC Act; 

- Grey-crowned Babbler (Pomatostomus temporalis temporalis) listed as Vulnerable under 

TSC Act; 

- Hooded Robin (Melanodryas cucullata cucullata) listed as Vulnerable under TSC Act; 

- Little Eagle (Hieraaetus morphnoides) listed as Vulnerable under TSC Act; 

- Pink Cockatoo (Lophochroa leadbeateri) listed as Vulnerable under TSC Act; 

- Varied Sittella (Daphoenositta chrysoptera) listed as Vulnerable under TSC Act; 

- Little Pied Bat (Chalinolobus picatus) listed as Vulnerable under TSC Act; 

- Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) listed as Vulnerable under TSC Act; 

- Inland Forest Bat (Vespadelus baverstocki) listed as Vulnerable under TSC Act; and 

- Rainbow Bee-eater (Merops ornatus) listed as Migratory under EPBC Act. 

Six key threatening processes listed under the TSC or EPBC Acts which could threaten (or potentially 

threaten) the survival or evolutionary development of a species, population or ecological 

community, have been identified as relevant to CML5. These include: 

- Competition and habitat degradation by Feral Goats;  

- Removal of dead wood and dead trees; 

- Clearing of Native Vegetation; 

- Predation by European Red Fox; 

- Predation by Feral Cats; 

- Predation and hybridisation by feral dogs. 
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The CSA Mine’s environmental objectives aim to ensure the clearing of native vegetation is 

minimised where possible. The mine understands the value of connectivity and is fortunate to be 

within the Cobar Peneplain Bioregion, which is the most extensive woodland community to remain 

in western NSW. 

3.10. Weeds and Pests 

During the 2012 Biodiversity Assessment, nine noxious or environmental weeds were identified 

within the study area:  

• Onion Weed (Asphodelus fistulosus), intermittent along bitumen road and railway line.  

• Patterson's Curse (Echium plantagineum), intermittent along bitumen road and railway 

line.  

• Bathurst Burr (Xanthium spinosum), found downslope of straw mulch in rehabilitation area 

and at old house estate. 

• Fierce Thornapple (Datura ferox), found downslope of straw mulch in rehabilitation area 

and at old housing estate.  

• Century Plant (Agave americana), found at old housing estate. 

• Aloe (Aloe sp.), found at old housing estate. 

• Prickly Pear (Opuntia stricta), found at old housing estate.  

• Saffron Thistle (Carthamus lanatus) and Spear Thistle (Cirsium vulgare), occasional around 

perimeter of mine facility and highly disturbed areas such as tanks. 

Exotic flora species are generally only present in developed areas (e.g. bitumen roadsides, railway 

easement, some parts of the electricity transmission easements, farm dams, and in/around the mine 

facility. 

In previous years, the Cobar Shire Council (CSC) Weeds Officer has conducted annual Noxious Weeds 

Inspections of the CSA Mine site. The Noxious Weeds Inspection focuses on the most likely locations 

for weed establishment including topsoil stockpiles and newly disturbed areas. In previous years, 

there have been issues with Prickly Pear infestations; however, due to its successful control in 2013, 

it has no longer been an issue. In 2014, the CSC Weeds Officer reported that the CSA Mine-owned 

property, Red Tank, has been compliant with Local, State and Federal statutory requirements in 

regards to the control of listed noxious weeds and deemed the area as low risk.  

The Environmental and Exploration Personnel are trained in the identification and reporting of 

noxious weeds. In late 2017, the poisonous plant green cestrum (Cestrum parqui) was identified on 

site and reported to Cobar Shire Council.  
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Competition, grazing and predation by feral animals on the CML5 lease are addressed in the CSA 

Mine Pest Animal Management Plan. This management plan was first implemented in 2007 and was 

last updated in 2012. This management plan will continue to be implemented in the future in order 

to keep identified feral animals under control.  

A new contractor was commissioned in 2017 to remove feral goats from site. Throughout the year, a 

total of 476 goats were removed from the CSA Mine, the reduction in feral goat numbers is 

considered to be indicative of past removal pressures starting to have an impact on the feral 

populations. When goats are removed from site, they are recorded through a Livestock Production 

Assurance National Vendor Declaration (NVD). A goat cannot be sold without an NVD, which is used 

to document numbers and locations of goats harvested, provide assurance landholder access was 

granted and more importantly, to declare information about the food safety status of the livestock. 

This compulsory process is managed by Meat and Livestock Australia (MLA). 

3.11. Blasting 

All blasting and air blasting is confined to the underground mine workings at a depth greater than 

1.6 km. The mining method adopted at the CSA Mine uses bulk emulsion for production firings and 

ANFO, initiated by the use of electronic detonation, for development firings. Less than 500 kg of 

explosives are consumed per delay. While this method remains in use, no surface monitoring for 

vibration is required. 

3.12. Operational Noise 

Blasting and crushing are the two noisiest operations at the CSA Mine site. Both occur more than 

700 m underground and are not audible at the surface. The grinding circuit, adjacent to the 

concentrator, is the loudest operation on the mines surface. Various pieces of mobile plant 

equipment are occasionally used for surface projects, such as for STSF construction works. Such 

surface activities are typical operations of a mine site, and thus do not require noise monitoring. The 

distance of the CSA Mine site from the township of Cobar (11 km) and from residential properties on 

surrounding land (minimum 3 km) contributes to a lack of operational noise complaints. 

3.13. Visual, Stray Light 

Stray light pollution does not impact on surrounding neighbours due to lighted areas on surface 

being restricted to a small operational area, and the location of the mine being over 3 km from the 

nearest residence and 11 km from the township of Cobar. The CSA Mine has never received a 

complaint in regard to light, and as such has no need to amend current practices.  
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3.14. Aboriginal Heritage 

The CSA Mine is located on the traditional homelands of the Ngiyampaa people. This land is of 

cultural, economic and spiritual importance to the Ngiyampaa people, and many Elders still hold a 

deep interest in cultural matters. Any potential disturbance is therefore carefully considered and 

agreed upon by all relevant parties prior to works commencing.  

The CSA Mine is committed to maintaining good relations with all external stakeholders. Any 

Aboriginal archaeological finds, artefacts or information concerning aboriginal sites that are passed 

on to the company are appropriately handled and reported to the Office of Environment and 

Heritage (OEH) as soon as practicable. No Aboriginal place, object or relic is to be disturbed or 

damaged without the consent or authorisation of the OEH.  

3.15. Natural and European Heritage 

Heritage items within CML5 are managed according to the relevant legislation and guidelines, 

namely the three pieces of legislation governing the conservation of environmental heritage in NSW: 

the National Parks and Wildlife Act 1974, the Heritage Act 1977, and the Environmental Planning 

and Assessment Act 1979. Any heritage assessments required will be conducted in line with the CSC 

Local Environmental Plan (LEP). 

There are no identified species, habitats or ecosystems within CML5 that require particular 

attention, or management, concerning natural heritage. No significant geological and 

physiographical features have been identified on sites that are not common throughout the district.  

European heritage sites on CML5 include:  

 Mining quarters 

 “Eloura” 

 The CSA Mine Power House 

3.15.1. Mining Quarters 

The site of a miner’s quarters (old housing estate) which was erected in the 1960s is located on 

CML5 approximately 400 m south-west of the administration building. The site once contained five 

houses and one swimming pool; these were removed after mine closure in 1998. The only remaining 

remnants are the bitumen road, some cleared areas with stockpiles of topsoil, and some garden 

beds that continue to grow exotic garden species.  
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3.15.2.  “Eloura”  

The “Eloura” site is located 1.5 km from the CSA Mine site. This area shows remnants of old rock 

gardens and buildings. It is understood that most of the older buildings were removed during mine 

upgrades in the 1950s and 1960s. There are some remains of human settlement, including scattered 

broken glass, ceramics, tin and some intact ornate brick and rock garden beds. The uppermost 

corner of the site is located within CML5; however, the majority of the site is on the property 

‘Gattaca’ on land not owned or managed by the CSA Mine.  

3.15.3. The CSA Mine Power House 

The CSA Mine powerhouse contains five HSF8 Mirrlees diesel engines, manufactured in 1951 by 

Mirrlees, Bickerton and Day in Stockport, England. These engines provided the main power supply 

for the CSA Mine from the early 1960s, when they were relocated to Cobar from Kempsey, until 

Cobar was connected to the State power grid in 1966. The five engines represent excellent examples 

of medium sized stationary engines of the mid-20th century and combined with the brush 

alternators they are an increasingly rare example of turbocharged technology fitted to diesel 

engines, a technology previously used to provide power in rural Australia. The powerhouse building 

and engines are not listed on any statutory heritage registers (NSW State Heritage Register, CSC LEP 

or the Commonwealth Heritage List).  

3.16. Spontaneous Combustion 

History has shown that there are no items that pose a high direct risk of spontaneous combustion 

at the CSA Mine. Prior to 2017, two minor incidents have been recorded since reopening the CSA 

Mine in 1999. Both incidents occurred on surface and involved smouldering copper concentrate at 

the mill. Mineralogical assessment of the concentrate at the time failed to identify any contributing 

factors for these incidents. In 2017, an incident occurred relating to smouldering copper 

concentrate on site, which was deemed to be the result of the high moisture content of the 

concentrate due to recent rainfall. Spontaneous combustion is easily prevented by regular hosing 

down, clean-up and stockpile management, including stock rotation.  

3.17. Bushfire 

No fires have been recorded on site in the past and as a result of the prolonged drought and minimal 

groundcover, the current threat is quite low. To reduce the risk of fire, firebreaks are maintained 

around the perimeter of the operational and infrastructure areas. No open fires are permitted on 

site for land clearing or fire breaks, except in accordance with a bush fire hazard reduction certificate 

issued by local council. All total fire bans are observed. Hot work permits are mandatory on site for 

all work performed outside workshops (and other designated areas) that could generate a flame, 
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fire, heat or sparks. This could include (but is not limited to) welding, soldering, thermal 

cutting/heating, grinding, use of electric power tools or lighting fires. 

All on site staff are inducted and educated on the dangers of fire. They are trained in the location 

and correct use of fire extinguishers and hydrants in their work areas. The Cobar Rural Fire Brigade is 

situated on the north side of town and can be at the CSA Mine site within 15 minutes to respond to 

any surface vegetation fires. The CSA Mines Rescue Team is equipped and trained to assist in the 

event of bushfires on or near the mining lease. 

3.18. Mine Subsidence  

The CSA Mine subsidence zone is located over 1 km from the current stoping and development 

activities. Subsidence occurred prior to the CSA Mine’s operation of the mine; hence the area is 

excised from the mining lease. It is very unlikely that there will be another failure through to the 

surface due to the current mining operation being significantly deeper in the mine and much more 

advanced in the mining technique and ground support used today. The only open void of concern is 

located underground at 4 Level just off the main decline. This underground stope has been open for 

approximately 20 years and is monitored periodically. There have been no changes to the void 

recorded during the past 10 years.  

The current backfilling method is a combination of CHF, CRF and waste rock fill (WRF). The method is 

to fill all voids created by stope extraction. Stope voids which are going to be exposed again by the 

stope extraction activities adjacent to them are filled by placing a 10-15 m high 10% CHF ‘plug’ in the 

bottom of the void and then filling the remaining void with 4% CHF depending on the geometry of 

the stope void. If only one side of the stope void is to be exposed by the next stope then WRF or CRF 

can be placed in the non-exposed side of the void creating what is termed co-disposal. Stope voids 

that are not going to be exposed are filled with a 10-15 m high 10% CHF ‘plug’ followed by WRF. The 

top down mining method used at the CSA Mine requires that a 10-15 m 10% CHF plug be placed at 

the bottom of stope voids to allow development back through the bottom of the stopes for the 

extraction of the stopes below. If there are no stopes planned below a stope void then the void is 

completely WRF.  

Given these backfilling methods, it is considered that the likelihood of any underground voids 

undergoing an uncontrolled failure and propagating to the surface is extremely unlikely. 
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3.19. Hydrocarbon Contamination 

Hydrocarbon storage, handling and disposal are carried out in accordance with the CSA Mine 

Chemical and Hydrocarbon Storage and Disposal Procedure (PRO-159) developed in compliance with 

all relevant Dangerous Goods legislation, WorkCover Codes of Practice, and applicable Australian 

Standards.  

Spill kits are available at various locations around the site, and staff and contractors are trained in 

the use of such kits during site inductions. Hydrocarbon contaminated soils are removed and 

disposed of in the STSF.  

During 2017, five events involved a spillage of hydrocarbons. These incidents are discussed 

previously in Section 3.1 and depicted in Figure 6. Monthly inspections of all hydrocarbon areas are 

conducted to ensure that storage and handling of hydrocarbons is done in line with legislation and 

site approvals. The findings and implemented actions from these inspections during 2017 is 

discussed earlier in Section 2.9. 

3.20. Methane Drainage / Ventilation 

Deep exploration and infill diamond drilling within the underground mine occasionally encounters a 

flammable gas mixture comprising hydrogen (approximately 75%) and methane (approximately 

25%). Such occurrences are occasional, short term (hours to several days) and of a small magnitude. 

Gas levels are generally undetectable or at trace levels when measured in the exhaust airway. The 

very minimal amounts of gas that may occur in the mine are released with all other underground air 

via the Main Return Air Ways (RAW) on surface. These releases are highly unlikely to have any 

reportable detrimental effect on the environment, if any at all, due to the minuscule levels 

encountered. 

All localised and short-term safety implications at the CSA Mine site are managed as per the CSA 

Mine Underground Flammable Gas Management Plan (MHP-003).  

Ventilation in the underground mine is managed through the Mine Ventilation System. This system 

circulates fresh air through the underground workings in order to: 

 Supply breathable, oxygenated air to underground personnel; 

 Remove dust, fumes, toxic and flammable gases from the underground environment 

(through return airways) and cool working areas by removing heat emitted by the 

surrounding rock and diesel equipment. 
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3.21. Public Safety 

The CSA Mine site is clearly signposted on the main access road and is fenced to prevent accidental 

entry. The main entry area is subject to high security gates and an electronic tag entry system. The 

CSA Mine ensures no activities permitted on the lease interfere with or damage fences and that all 

gates within the lease areas are closed or left open in accordance with the requirements of the 

landholder. The boundary fences are signposted and monitored regularly for damage or any sign of 

intrusion.  

All persons entering the site must undergo a site induction. Employees and contractors complete (at 

a minimum) a general surface induction, with additional inductions also completed for specific work 

areas (e.g. underground). All visitors, delivery drivers or short-term contractors are inducted through 

the CSA Mine visitor induction program. They are required to conform to site PPE requirements and 

are accompanied on site at all times by a fully inducted representative.   
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4. COMMUNITY RELATIONS 

The CSA Mine is an owner-operated mine currently employing 361 permanent staff (including 

apprentices) and on average 260 contractors. The mine operates on a 24-hour basis, 365 days a year. 

The majority of underground and mill workers do shift work on a seven-on seven-off roster system, 

whilst day staff (management, administration and site services) work 5 days per week. The bulk of 

the CSA Mine workforce lives within the Cobar Township, contributing a considerable flow on 

economic benefit to the local community and local economy. 

Two new apprentices are due to start at the CSA Mine in 2018. In addition to this program, the CSA 

Mine also hosts visitors from several universities for vocational work experience and major projects; 

during 2017, seven students were employed at the CSA Mine. 

4.1. Environmental Complaints  

In compliance with the CSA Mine’s EPL conditions, the CSA Mine maintains a 24-hour telephone 

pollution complaints line through the CSA Mine reception switchboard. The phone number is 

advertised to the local community via the local newspapers and the White Pages. All environmental 

complaints are directed to the Health, Safety, Environment & Training Team, and are recorded as 

per the CSA Mine Environmental Complaints Procedure and Record Form. No complaints were 

received from the public during 2017. 

4.2. Community Liaison 

Community support is essential in maintaining the CSA Mine’s future operations in Cobar. The CSA 

Mine regularly communicates its operational plans to the local community. This is undertaken 

through:  

 Ongoing liaison with Cobar Shire Council (CSC);  

 Providing open and honest feedback to the workforce and contracting companies;  

 Local newspaper media releases; and 

 Involvement with key community groups and projects.  

4.2.1. CSA Mine Visitors Day 

On the 22nd July 2017, CSA Mine hosted a visitor’s day, welcoming people from the community to 

visit site and have a tour of the operations. Activities and giveaways were available, and machinery 

was on display for visitors to see. Overall, over 600 people attended the day, with positive reviews 

received from everyone. 
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Figure 21   The CSA Mine Visitors Day 2017 

 

4.2.2. Clean Up Australia Day  

The CSA Mine participated in the Business Clean Up Australia Day for the tenth consecutive year on 

the 28th April 2017 by hosting a site wide clean up at the CSA Mine. A total of 13 employees 

volunteered to spend 4 hours cleaning the entire length of the CSA Mine Access Road and carrying 

out an extensive site clean-up. Twenty large bags of recycling and fourteen bags of rubbish were 

filled. The clean-up efforts were followed by a BBQ lunch for all participants.  

Figure 22 The CSA Mine Staff Volunteers Taking Part in Clean Up Australia Day 2017 

  

 

4.2.3. Community Contributions 

CMPL contributed $121,085.00 to the local economy over the 2017 period through awarding 

employees with Cobar Quids to be spent as part of our Rewards and Recognition program. CMPL 

contributed an additional $40,377.19 in donations during 2017; the recipients of both are listed in 

Table 26.  
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Table 26  Donation Recipients 2017 

Local Community 

Groups 
Sporting Organisations Charities Local Schools 

 Cobar Business 

Association 

 Cobar Police and 

Community Charity 

Golf Day 

 Cobar Show 

Society 

 

 Cobar Athletics and 

Triathlon Squad 

 Cobar Junior Rugby 

League  

 Cobar Cricket 

Association 

 CSA Soccer Team 

 Hot Shots Netball 

Team 

 Cobar Golf Club 

 Royal Flying 

Doctors Service 

 White Ribbon 

Day 

 Cobar High School 

 Cobar High School 

Indigenous 

Heritage Centre 

 Cobar Public 

School 

 St Johns Primary 

School 

Other 

 AusIMM 

 Festival of the 

Miners Ghost 

 Indico 
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5. REHABILITATION 

The CSA Mining Lease conditions require land disturbed by mining activities to be rehabilitated to a 

stable and permanent form, which is compatible with the surrounding landscape and suitable for 

future land use requirements. In the following sections, rehabilitation refers to areas that are 

undergoing works to improve the landform, biodiversity and ecosystem function of disturbed areas 

at the CSA Mine. Rehabilitation work usually involves bulk earthworks, such as reshaping and 

contouring, removal of contamination, soil remediation, seeding, and provision of groundcover/ 

erosion control. Maintenance refers to ongoing works to preserve previously rehabilitated areas, 

such as weeding, additional seeding, ongoing soil remediation and the provision of groundcover. 

The total area of the CML5 Mining Lease is 2,474 ha, with approximately 314 ha of this subject to 

disturbance associated with the CSA Mine surface operations. Of the 314 ha of site disturbance area, 

143 ha is excised from the lease, leaving approximately 164 ha of land requiring rehabilitation by the 

CSA Mine prior to mine closure.  

The CSA Mine is currently in the operational stage of mining, with most surface disturbance already 

taken place and the mine in steady production. All expansion and upgrade works that occurred in 

2017 was within the existing operational footprint, with the exception of a new laydown yard 

created to house contractor’s machinery for the pastefill plant project. Figure 23 shows all existing 

rehabilitation areas across the CSA Mine site and Plan 3 displays the current and planned 

rehabilitation areas. 
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Figure 23  Existing rehabilitation sites at the CSA Mine 
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5.1. Rehabilitation Planning 

Previous rehabilitation assessments concluded that the largest pressures for plant development are 

a combination of grazing pressure, historical contamination and disturbance. Sites impacted by all 

three issues are the areas where rehabilitation has continually failed to meet the Land Function 

Analysis (LFA) criteria, these being Little Mount Brown and the Mill Rehabilitation areas. 

Due to the low rainfall of Cobar, wind-blown seeds will not establish without favourable conditions, 

thus impacts such as grazing, contamination or erosion will greatly hinder plant growth, resulting in 

the establishment of flora being extremely slow. This fact is demonstrated by the yearly LFA 

monitoring, which has demonstrated that most rehabilitation sites are not actively recruiting new 

species or increasing in plant density.  

Well-established ecosystems that have existing floristic diversity (i.e. trees, shrubs and 

forbes/grasses) have the natural ability to combat external impacts, such as low rainfall and grazing; 

therefore, the ecosystems are not readily impacted by disturbance. As such, the impacts of 

disturbance (goats, clearing, and contamination) must be greatly reduced during the establishment 

phase if rehabilitation is to succeed. To date, this is has been a major limitation for past 

rehabilitation efforts as previously, rehabilitation has focused on plant development, such as 

supplementing the sites with seeds and tube stock, instead of beginning with proper soil treatment 

(lime application, soil additives and green waste), and removal of disturbance pressure (fencing). 

The general process for rehabilitation can be broken down into the following steps, which are 

ranked in importance: 

1. Remove or treat contaminants, i.e. excavate highly contaminated material and treat moderate 

to low contamination with lime or other soil additives; 

2. Apply organic matter to soils that have low infiltration and high erosion potential; 

3. Add structure to bare areas, i.e. add green waste, wood chips rock etc., preferably from local 

sources; 

4. Reduce the impacts of feral grazing and human disturbance, i.e. fence. 

5. Once analytical testing demonstrates that soil properties are not detrimental to plant 

establishment, seed with endemic drought tolerant species; 

6. If possible provide water during the seed establishment phase. 

Steps 1 to 5 were carried out in the LMB, STSF and OS rehabilitation areas, while the steps 1 to 6 

were undertaken within the Mill rehabilitation area. 
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5.2. Rehabilitation Methodology 

5.2.1. Rehabilitation Phases 

Successful rehabilitation of a mine site can be broken into logical steps or phases, which can in turn 

be applied to rehabilitation planning and monitoring. Although sites may require different 

rehabilitation methodology depending on the intended post-mining land use and rehabilitation 

objectives, six key phases are essential for successful rehabilitation. 

1. Decommissioning; 

2. Landform Establishment; 

3. Growth Medium Development; 

4. Ecosystem and Land Use Establishment; 

5. Ecosystem and Land Use Development; and 

6. Relinquished Lands. 

These rehabilitation phases are described in the MOP Guidelines (NSW T&I 2013). For many of the 

rehabilitation sites at the CSA Mine, the current focus is around growth medium development. This 

is due to the legacy issues regarding soil contamination, which severely hinders rehabilitation 

efforts.  

5.2.2. Completion Criteria and Performance Indicators 

Prior to undertaking rehabilitation, a critical component of planning and development is to identify 

the completion criteria, and subsequent performance indicators, necessary for success. This allows 

for the rehabilitation to be measured against target levels or values to quantitively demonstrate its 

progress, and ultimate success. 

As part of the CSA Mine’s rehabilitation monitoring program, performance indicators have been 

identified in Table 27 below. These indicators have been allocated to the rehabilitation phases, 

which are based on the MOP Guidelines (NSW T&I 2013). The requirement for ecological 

performance indicators within the decommissioning stage is not necessary, as there would be no 

measureable ecological data.  
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Table 27   Performance indicators relevant to the rehabilitation of native ecosystems 

Rehabilitation Phase Performance Indicator 

Phase 1: Decommissioning No applicable ecological data obtained 

Phase 2: Landform Establishment and 

Stability 

Landform slope/gradient 

Active erosion 

Phase 3: Growth medium development Soil chemical/physical properties 

Phase 4: Ecosystem and Landuse 

Establishment 

  

Landform stability and organisation 

Vegetation diversity 

Vegetation density 

Ecosystem composition 

Phase 5: Ecosystem and Land Use 

Development 

  

  

Landform function and ecological performance 

Protective ground cover 

Ground cover diversity 

Native ground cover abundance 

Ecosystem growth and natural recruitment 

Tree diversity 

Floristic diversity 

Ecosystem health 

 

Due to the proposer final land use being a native ecosystem resembling that of the surrounding 

environment, reference sites outside of the CSA Mine’s operational footprint are used as a basis for 

the rehabilitation performance indicators.  

5.2.3. Land Function Analysis 

A key rehabilitation methodology incorporated into CSA Mine’s monitoring program is the Land 

Function Analysis (LFA). LFA is a methodology used to assess key indicators of ecosystem function, 

including landscape organisation and soil surface condition as measure of how well the landscape 

retains and uses vital resources.  

5.3. Final Land Uses 

The CSA Mine aims to create stable rehabilitated landforms in areas disturbed by mining. The final 

landforms would be constructed to be stable in the long-term and integrate with the surrounding 

landscape. The new landforms will be revegetated with selected species of native and/or endemic 

vegetation that are both suitable to the physiographic and hydrological features of each landform. 
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While these landforms will primarily be destined for grazing, other landuse options have also been 

proposed (AECOM 2011). The final vegetation communities are in line with the topography and 

vegetation communities of the surrounding area, with lower slopes and very low ridges and some 

areas, such as the Tailings Dam, to contain areas similar to the residual hills, ridge crests and upper 

slopes.  

5.4. Soil Analysis and Contamination Assessment 

The purpose of this testing program is to compare the levels of contaminants and key nutrients 

between natural soils and disturbed soils within the mining impact zone. The results are used to 

determine the extent of contamination, and any limiting factors that exist for plant establishment. 

This data is then used to select appropriate soil additives and monitored over time to track soil 

improvement post treatment. 

5.5. Green Waste 

Cobar falls within the semi-arid climate zone and as a result rainfall is not seasonal or reliable 

throughout the year. As a result natural windblown seed need structure in order to settle and 

germinate. Cleared and disturbed land is devoid of these natural features and do not provide habitat 

for seeds, nor animals greatly diminishing the biological activity of soils. Disturbed land also tends to 

have dispersive soils with low water infiltration that are prone to erosion losses and poor at 

retaining moisture. In order to combat this, structure needs to be added, which provides erosion 

protection, provides habitat and helps with moisture retention. Green waste is plant material, which 

in the case of CSA Mine is material generated from tree lopping/ trimming and land clearing. This 

material is used within the rehabilitation areas to provide erosion protection, habitat, water 

retention as well as locally endemic seeds. 

LFA monitoring has identified those areas with greater ground cover, increase the success of natural 

plant establishment and recruitment. 

5.6. Land Management 

CSA Mine began its Property Vegetation Plan (PVP) project in 2015. The PVP covers Red Tank, which 

is the property that part of CML5 overlays. The purpose of the project is to improve floristic 

diversity, by reducing the impacts of Invasive Native Scrub (INS), whilst providing greenwaste 

material for rehabilitation activities onsite. 

INS is defined by NSW Local Land Services (LLS) as a phenomenon that occurs when: 
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 A plant species invades vegetation communities where it has not been known to occur 

previously, or that regenerates densely following natural or artificial disturbance, and 

 The invasion and/or dense regeneration of the species results in change of structure and/or 

composition of the vegetation community, and 

 The species is within its natural geographic range or distribution. 

 

For the Central Western Bioregion prior to the introduction of grazing animals the natural plant 

distribution was predominantly grass with scattered stands of eucalyptus. As grazing has impacted 

on soil health and the establishment of grass, the dominant species have shifted to woody 

unpalatable species such as Eremophila longifolia (Emu Bush), Dodonaea viscosa subsp. spatulata 

(Broadleaf Hopbush), Eremophila mitchellii (Budda, False Sandalwood), Senna form taxon 'filifolia' 

(Punty Bush), Senna form taxon 'artemisioides' (Silver Cassia), Acacia aneura (Mulga), and Geijera 

parviflora (Wilga). 

Natural grass recruitment following INS removal - September 2015 

 

The PVP plan for Red Tank was created and approved by Local Land Services and involves the 

selective clearing of INS species with minimal ground disturbance, whilst retaining non-INS species. 

The plan also aims at preserving biodiversity by ensuring that patches of large trees, drainage lines 

etc. are retained. Table 28 specifies the INS species that occur within Red tank and the clearing 

allowances for each species. 
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Table 28  Invasive Native Scrub Species 

% of INS 

Extent 
INS Species in zone 

Max dbh 

(cm) 

allowed to 

be cleared 

Number of plants 

per ha to be retained 

less than max dbh 

(cm) allowed to be 

cleared for individual 

plant clearing types 

* 

Number of plants per 

ha to be retained less 

than max dbh (cm) 

allowed to be cleared 

for paddock scale 

clearing types * 

8.52% 

(185.36 

ha) 

 

Acacia aneura 

(Mulga) 
20 20 

20 or retain patches of 

10 ha per 100 hectares 

Callitris glaucophylla 

(White Cypress) 
20 20 none required 

Dodonaea viscosa 

subsp. spatulata 

(Broadleaf Hopbush) 

n/a none prescribed none required 

Eremophila longifolia 

(Emu Bush) 
n/a none prescribed none required 

Eremophila mitchellii 

(Budda, False 

Sandalwood) 

n/a none prescribed none required 

Eremophila sturtii 

(Turpentine) 
n/a none prescribed none required 

Eucalyptus intertexta 

(Red Box) 
20 20 

20 or retain patches of 

10 ha per 100 hectares 

Eucalyptus populnea 

(Bimble Box, Poplar 

Box) 

20 20 
20 or retain patches of 

10 ha per 100 hectares 

Geijera parviflora 

(Wilga) 
20 20 none required 

Senna form taxon 

'artemisioides' (Silver 

Cassia) 

n/a none prescribed none required 

Senna form taxon 

'filifolia' (Punty Bush) 
n/a none prescribed none required 

*Where more than one species requiring retention is present in a zone, the total retention required does not need to 

exceed 20 stems per hectare. 

5.7. Current Rehabilitation Areas 

The Little Mount Brown (LMB), CSA Over subsidence (OS), the CSA Mill and the STSF areas are 

currently being rehabilitated with the agreed final landuse of unimproved pastures, however the aim 

of final rehabilitation is to achieve a land function similar to that of the surrounding vegetation. The 

sites will be similar to those occurring on neighbouring properties, which are typically grazed 
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rangelands. Due to a significant decrease in rainfall between 2016 and 2017 (Section 3.2), there is a 

noticeable decline in vegetation and groundcover in the rehabilitation sites, as demonstrated with 

the photo-points.  

5.7.1.  Little Mount Brown and Over Subsidence 

Past rehabilitation works in this area have created a stable water shedding area that minimises 

surface erosion. Previous attempts at seeding and planting have been limited by historic 

contamination and heavy grazing by feral goats, which has resulted in the area having limited 

ecosystem development. In order to mitigate the impacts of grazing on rehabilitation efforts, over 2 

km of exclusion fencing was established in 2015. The combination of soil amelioration, green waste 

and fencing has had positive outcomes for this rehabilitation site, with vegetation establishment 

beginning to increase. 

In addition to grazing, the Little Mount Brown (LMB) rehabilitation areas (East and West) are limited 

by contamination seepage from the Over Subsidence (OS) area, which contains highly contaminated 

materials from historical mining practices. As the OS area is excised from the CSA Mine lease, 

rehabilitation must focus on managing any contamination seepage into LMB.  

No additional rehabilitation works were carried out within the LMB rehabilitation area in 2017. As no 

reference photos were taken for 2017, photo points have been taken from the 2017 Land Function 

Analysis report. 

2016 Photo-point 2017 Photo-point 

  

 

5.7.2.  Mill Rehabilitation 

Monitoring carried out within the Mill Rehabilitation area as part of the CSA Mine’s Rehabilitation 

Program Report in 2014 identified that the major impacts for the establishment of vegetation was 
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soil contamination and availability of water. The works carried out during 2014 aimed at limiting the 

impacts of acidic soil and increasing water availability for the area. Following rehabilitation efforts 

during 2014, vegetation has begun to establish. By establishing vegetation and treating the soil for 

its high acidity levels, the goals set for soil improvement and plant establishment have been 

achieved.  

In 2017, mulch was added to the Mill rehabilitation area, which was sourced from the removal of 

several trees on site. The mulch provided additional ground cover for the area, improving water 

collection and infiltration. As no reference photos were taken for 2017, photo points have been 

taken from the 2017 Land Function Analysis report.  

2016 Photo-point 2017 Photo-point 

  

 

5.7.3.  South Tailing Storage Facility (STSF) 

The closure criteria for the STSF batters requires a 3:1 slope design that will include a top dressing of 

top soil and green waste. Current closure land form drainage will not consist of any swale drains or 

down structures, as past experience has identified these structures concentrate water flow into one 

single area, which in turn has downstream effects at the batter embankment toe. Instead CSA will 

adopt a store and release type structure, which will contain rainfall in situ, resulting in minimal 

overflow as a natural landform. Additionally, the green waste applied to the surface of the batters 

will provide erosion and sediment control buffers. Another control, if deemed necessary, will be the 

addition of lime or gypsum to any soils that are identified as dispersive. This treatment has 

previously been trialled in other rehabilitation areas including Little Mount Brown (LMB) and the Mill 

rehabilitation areas, with positive results. 
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No additional rehabilitation works were carried out within the STSF rehabilitation area in 2017. As no 

reference photos were taken for 2017, photo points have been taken from the 2017 Land Function 

Analysis report. 

2016 Photo-point 2017 Photo-point 

  

 

5.7.4.  Big Mount Brown 

Since the stockpile removal at Mt Brown in 2013, no other action or activities have taken place. The 

material removed in 2013 was used as construction fill for the internal causeway of the STSF. The 

TSF is a completely bunded area, where all runoff is captured and contained.  

5.7.5. Reference sites 

In order to effectively rehabilitate an area to resemble the surrounding environment, it is important 

to ensure comprehensive sampling and monitoring of reference sites outside of the operational area 

is undertaken. Outcomes of reference sampling and monitoring for reference sites help guide 

rehabilitation planning and establish success criteria.  

In order to ensure rehabilitation sites reflect that of the surrounding landscape, it is important to 

create a growth medium similar to that of the naturally occurring soils of the area. This will allow for 

the optimum environment for native plant growth, as species occurring within the region will have 

adapted to environmental conditions experienced in that area, hence why reference sites are often 

used as a guide for rehabilitation success indicators. At the CSA Mine, several reference sites have 

been established as part of the Land Function Analysis reporting (Figure 24). 
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Figure 24  The CSA Mine reference sites as part of the LFA monitoring 

 

5.8. Infrastructure 

During 2017, there was the removal of some redundant infrastructure across site, which was 

disposed offsite via a scrap metal contractor. 

5.9. Rehabilitation Research and Trials 

The CSA Mine actively works towards progressive rehabilitation over the operational life of the mine. 

The rehabilitation of areas of the mine site as they become available will assist in reducing the long-

term closure liability. Obvious benefits of progressively rehabilitating non-operational areas of the 

mine include:  

 Reduction of the overall un-rehabilitated ‘footprint’ of the mine; 
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 Ability to trial various options and demonstrate rehabilitation outcomes well before mine 

closure; 

 Reduction of closure costs; and  

 Reduction of the ‘security bond’ posted with regulatory authorities. 

The CSA Mine continues to research, trial and monitor the availability of rehabilitation options 

suitable to our specific site conditions and climate.  

5.10. Analogue Long-term Monitoring Sites  

The CSA Mine conducts yearly monitoring on land undisturbed by mining activities on and 

surrounding CML5 as part of the CSA Mine Land Function Analysis (LFA) Reporting.  

The LFA monitoring was carried out in October 2014. The aim of long term analogue monitoring is to 

provide suitable rehabilitation goals and closure criteria to feed in to the CSA Mine’s Rehabilitation 

Monitoring Methodology and Determination of Completion Criteria for Rehabilitation Ecosystems 

report. Analogue monitoring fulfils CSA MINE’s regulatory requirement to provide achievable and 

measureable closure criteria based on local environmental conditions. Closure criteria at the CSA 

Mine are to create stable, non-polluting land compatible with the surrounding land and land use 

requirements. Specific closure criteria as well as past, present and future land use is discussed in the 

CSA Mine’s, Mining Operations Plan (MOP). 

5.10.1. Land Function Analysis 

The services of DnA Environmental consultants were utilised again in 2017 to continue with the 

annual rehabilitation monitoring program based on the principles of LFA. The annual rehabilitation 

monitoring program is designed to provide quantified data from representative reference sites. The 

data will be used as a benchmark when assessing rehabilitation outcomes, and will therefore assist 

in measuring compliance with the CSA Mine Rehabilitation Monitoring Methodology and 

Determination of Completion Criteria for Rehabilitation Ecosystems report. The main objective of 

the annual rehabilitation monitoring program is to assess the progress of  rehabilitated landforms 

towards fulfilling long-term land use objectives by comparing a selection of ecological targets or 

completion criteria against unmined areas of remnant vegetation (reference sites) that are 

representative of the final land use and vegetation assemblage.  

The CSA Mine aims to create stable rehabilitated landforms that integrate with surrounding 

landscapes in areas disturbed by mining. The current planned long-term land use is rangeland 

grazing. Therefore, local grazing areas on lower slopes containing sparse to moderate endemic tree 
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and shrub cover were used as a point of reference for rehabilitation targets. Three grazed rangeland 

communities and two ridge reference sites were established as primary ecological targets. 

The four main rehabilitation areas of the CSA Mine were monitored in 2017 as a part of the annual 

rehabilitation monitoring program. These included:  

 Little Mount Brown (CSA LMB) 

 CSA Mill 

 Old Subsidence Area (CSA OS) 

 Tailings Storage Facility embankment 

In addition to these areas, LFA monitoring was conducted on three topsoil trial plots setup in 2012. 

The purpose on monitoring these plots is to see how well vegetation can establish from topsoil 

without any treatment, in both grazed and ungrazed conditions. 

Results of the 2017 LFA Rehabilitation Monitoring are displayed in Table 29. This table highlights 14 

Key Performance Indicators (KPI’s) to determine the success of rehabilitation conducted on site and 

assess if a rehabilitation site has successfully met the desired KPI targets or not. The results of the 

rehabilitation monitoring conducted during 2014 determined that all three rehabilitation areas on 

site currently do not meet the required completion criteria for rehabilitation. The complete LFA 

Rehabilitation Monitoring Report for 2017 is provided in Appendix E and can be referred to for 

further detail on the rehabilitation monitoring methodology used and the determination of 

completion criteria for rehabilitated ecosystems.  
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Table 29  LFA Rehabilitation Monitoring Results 2017 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion criteria 
Performance 

Indicators 
Primary Performance Indicators Description 

Secondary Performance Indicators 
Description 

Unit of 
measure-

ment 
(desirable) 

R
e

f 
0

1
 

R
e

f 
0

2
 

R
e

f 
0

3
 Box Woodland 

ecosystem KPI 
range 2017 

Mill 2 TSF OS PVP1 PVP2 PVP3 

Performance indicators are quantified by the range of values obtained from replicated reference sites in 2017 2017 2017 2017 Lower  Upper 2017 2017 2017 2017 2017 2017 

Phase 2: 
Landform 
establishment 
and stability 

Landform 
slope, 
gradient 

Landform suitable for 
final landuse and 
generally compatible 
with surrounding 
topography 

Slope 
Landform is generally compatible within the 
context of the local topography.   

Degrees 
(<14°) 

2 1 2 1 2 2 10 7 1 0 0 

Active erosion Areas of active erosion 
are limited No. 

Rills/Gullies 
  

Number of gullies or rills >0.3m in width 
or depth in a 50m transect are limited 
and stabilising 

No. 0 0 0 0 0 0 0 0 0 0 0 

Cross-
sectional area 

of rills 

Provides an assessment of the extent of soil 
loss due to gully and rill erosion and that it is 
limited and/or is stabilising 

 

m2 0 0 0 0 0 0 0 0 0 0 0 

Phase 3: 
Growth 
medium 
development 

Soil chemical, 
physical 
properties 
and 
amelioration 

Soil properties are 
suitable for the 
establishment and 
maintenance of 
selected vegetation 
species 

pH 
pH is typical of that of the surrounding 
landscape or falls within desirable ranges 
provided by the agricultural industry 

  
pH (5.6-

7.3) 
5.9 7.0 6.1 5.9 7.0 6.4 7.7 4.3 5.7 5.4 5.8 

EC   

Electrical Conductivity is typical of that of 
the surrounding landscape or fall within 
desirable ranges provided by the 
agricultural industry 

< dS/cm 
(<0.150) 

0.029 0.065 0.045 0.029 0.065 2.093 0.628 1.652 0.160 0.104 0.058 

Organic 
Matter 

Organic Carbon levels are typical of that of the 
surrounding landscape, increasing or fall 
within desirable ranges provided by the 
agricultural industry 

  % (>4.5) 2.3 2.2 1.9 1.9 2.3 2.2 2.9 2.4 3.8 2.1 2.0 

Phosphorous 
Available Phosphorus is typical of that of the 
surrounding landscape or fall within desirable 
ranges provided by the agricultural industry 

  mg/kg (50) 28.9 26.9 24.6 24.6 28.9 167.3 24.3 24.6 26.9 31.2 32.1 

Nitrate   

Nitrate levels are typical of that of the 
surrounding landscape or fall within 
desirable ranges provided by the 
agricultural industry 

mg/kg 
(>12.5) 

2.3 7.6 2.3 2.3 7.6 135.4 7.7 16.8 43.6 11.3 10.7 

CEC   

Cation Exchange Capacity is typical of 
that of the surrounding landscape or fall 
within desirable ranges provided by the 
agricultural industry 

 Cmol+/kg 
(>14) 

5.7 10.1 6.7 5.7 10.1 26.1 20.7 16.3 9.2 6.4 6.9 

ESP   

Exchangeable Sodium Percentage (a 
measure of sodicity) is typical of that of 
the surrounding landscape or fall within 
desirable ranges provided by the 
agricultural industry 

% (<5) 1.1 0.2 1.1 0.2 1.1 2.8 2.6 0.5 0.6 0.5 0.5 

Phase 4: 
Ecosystem & 
Landuse 
Establishment 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
stability and 
organisation 

Landform is stable and 
performing as it was 
designed to do LFA Stability 

LFA stability index provides an indication of 
the sites stability and that it is comparable to 
or trending towards that of the local remnant 
vegetation 

  % 63 66.8 70 63 70 59.5 60.9 54.4 54 56.9 58.3 

LFA 
Landscape 
organisation  

The Landscape Organisation Index provides a 
measure of the ability of the site to retain 
resources and that it is comparable to that of 
the local remnant vegetation 

  % 100 100 100 100 100 71 53 37 6 26 43 

Vegetation 
diversity 

Vegetation contains a 
diversity of species 

comparable to that of 

Diversity of 
shrubs and 

juvenile trees  

The diversity of shrubs and juvenile trees with 
a stem diameter <5cm is comparable to that of 
the local remnant vegetation. 

  
species/ar

ea 
7 9 13 7 13 15 13 9 5 1 4 



CMPL 2017 AEMR 

 

92 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion criteria 
Performance 

Indicators 
Primary Performance Indicators Description 

Secondary Performance Indicators 
Description 

Unit of 
measure-

ment 
(desirable) 

R
e

f 
0

1
 

R
e

f 
0

2
 

R
e

f 
0

3
 Box Woodland 

ecosystem KPI 
range 2017 

Mill 2 TSF OS PVP1 PVP2 PVP3 

the local remnant 
vegetation 

The percentage of shrubs and juvenile trees 
with a stem diameter <5cm dbh which are 
local endemic species and these percentages 
are comparable to the local remnant 
vegetation 

  
% 

population 
100 100 100 100 100 100 100 100 100 100 100 

Total species 
richness 

  

The total number of live plant species 
provides an indication of the floristic 
diversity of the site and is comparable to 
the local remnant vegetation 

No./area 12 15 22 12 22 25 23 16 13 9 10 

Native 
species 
richness 

  

The total number of live native plant 
species provides an indication of the 
native plant diversity of the site and that 
it is greater than or comparable to the 
local remnant vegetation 

>No./area 12 15 22 12 22 19 21 15 13 9 10 

Exotic species 
richness 

The total number of live exotic plant species 
provides an indication of the exotic plant 
diversity of the site and that it is less than or 
comparable to the local remnant vegetation 

  <No./area 0 0 0 0 0 6 2 1 0 0 0 

Vegetation 
density 

Vegetation contains a 
density of species 
comparable to that of 
the local remnant 
vegetation 

Density of 
shrubs and 
juvenile trees 

The density of shrubs or juvenile trees with a 
stem diameter < 5cm is comparable to that of 
the local remnant vegetation 

  No./area 128 138 204 128 204 240 308 20 12 8 81 

Ecosystem 
composition 

The vegetation is 
comprised by a range of 
growth forms 
comparable to that of 
the local remnant 
vegetation 

Trees 

The number of tree species regardless of age 
comprising the vegetation community is 
comparable to that of the local remnant 
vegetation 

  No./area 2 4 3 2 4 3 2 1 1 0 0 

Shrubs 

The number of shrub species regardless of age 
comprising the vegetation community is 
comparable to that of the local remnant 
vegetation 

  No./area 8 7 13 7 13 12 11 8 5 1 4 

Sub-shrubs   

The number of sub-shrub species 
comprising the vegetation community is 
comparable to that of the local remnant 
vegetation 

No./area 1 2 3 1 3 0 4 1 1 2 1 

Herbs 

The number of herbs or forb species 
comprising the vegetation community is 
comparable to that of the local remnant 
vegetation 

  No./area 0 1 1 0 1 6 3 5 4 4 4 

Grass 
The number of grass species comprising the 
vegetation community is comparable to that of 
the local remnant vegetation 

  No./area 1 1 2 1 2 4 3 1 2 2 1 

Vines   

The number of vines or climbing species 
comprising the vegetation community is 
comparable to that of the local remnant 
vegetation 

No./area 0 0 0 0 0 0 0 0 0 0 0 

Ferns   
The number of ferns comprising the 
vegetation community is comparable to 
that of the local remnant vegetation 

No./area 0 0 0 0 0 0 0 0 0 0 0 

Reeds   
The number of reed species comprising 
the vegetation community is comparable 
to that of the local remnant vegetation 

No./area 0 0 0 0 0 0 0 0 0 0 0 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion criteria 
Performance 

Indicators 
Primary Performance Indicators Description 

Secondary Performance Indicators 
Description 

Unit of 
measure-

ment 
(desirable) 

R
e

f 
0

1
 

R
e

f 
0

2
 

R
e

f 
0

3
 Box Woodland 

ecosystem KPI 
range 2017 

Mill 2 TSF OS PVP1 PVP2 PVP3 

Phase 5: 
Ecosystem & 
Landuse 
Development 

Landscape 
Function 
Analysis 
(LFA): 
Landform 
function and 
ecological 
performance 

Landform is ecologically 
functional and 
performing as it was 
designed to do 

LFA 
Infiltration 

LFA infiltration index provides an indication of 
the sites infiltration capacity and  is 
comparable to or trending towards that of the 
local remnant vegetation 

  % 25.6 37.4 33.1 25.6 37.4 33.1 31.1 22.9 20.6 21.4 22.5 

LFA Nutrient 
recycling 

LFA nutrient recycling index provides an 
indication of the sites ability to recycle 
nutrient and that it is comparable to or 
trending towards that of the local remnant 
vegetation 

  % 29.8 40.5 39.3 29.8 40.5 30.2 28.6 20.5 18.9 22.4 23 

Protective 
ground cover 

Ground layer contains 
protective ground 
cover and habitat 
structure comparable 
with the local remnant 
vegetation 

Litter cover   
Percent ground cover provided by dead 
plant material is comparable to that of 
the local remnant vegetation 

% 24 80.5 59.5 24 80.5 59 58.5 22 58 36 38 

Annual plants   
Percent ground cover provided by live 
annual plants is comparable to that of the 
local remnant vegetation 

% 0 0 0 0 0 2 0 0 0.5 0 0 

Cryptogam 
cover 

  

Percent ground cover provided by 
cryptogams (e.g. mosses, lichens) is 
comparable to that of the local remnant 
vegetation 

% 64 18.5 31.5 18.5 64 0.0 0 0 0.5 36.5 24.5 

Rock   
Percent ground cover provided by stones 
or rocks (> 5cm diameter) is comparable 
to that of the local remnant vegetation 

% 0 0 0 0 0 0 0.5 0.5 0 0 0 

Log   
Percent ground cover provided by fallen 
branches and logs (>5cm) is comparable 
to that of the local remnant vegetation 

% 0.5 0 0.5 0 0.5 1 3 34 0.5 0 0 

Bare ground   
Percentage of bare ground is less than or 
comparable to that of the local remnant 
vegetation 

< % 8.5 0.5 3 0.5 8.5 35 34 36.5 40.5 27.5 34.5 

Perennial 
plant cover  

(< 0.5m) 

Percent ground cover provided by live 
perennial vegetation (<0.5m in height) is 
comparable to that of the local remnant 
vegetation 

  % 3 0.5 5.5 0.5 5.5 3 4 7 0 0 3 

Total Ground 
Cover 

Total groundcover is the sum of protective 
ground cover components (as described 
above) and that it is comparable to that of the 
local remnant vegetation 

  % 91.5 99.5 97 91.5 99.5 65 66 63.5 59.5 72.5 65.5 

Ground cover 
diversity 

Vegetation contains a 
diversity of species per 
square meter 
comparable to that of 
the local remnant 
vegetation 

Native 
understorey 
abundance 

  

The abundance of native species per 
square metre averaged across the site 
provides an indication of the 
heterogeneity of the site and that it has 
more than or an equal number of native 
species as the local remnant vegetation 

> 
species/m

2
 

0.4 1 2.4 0.4 2.4 1 2 0.4 0.8 0.6 1.4 

Exotic 
understorey 
abundance 

  

The abundance of exotic species per 
square metre averaged across the site 
provides an indication of the 
heterogeneity of the site and that it has 
less than or an equal number of native 
species as the local remnant vegetation 

< 
species/m

2
 

0 0 0 0 0 0.7 0.2 0 0 0 0 

Native ground 
cover 
abundance 

Native ground cover 
abundance is 
comparable to that of 
the local remnant 
vegetation 

Percent 
ground cover 
provided by 

native 
vegetation 
<0.5m tall 

The percent ground cover abundance of native 
species (<0.5m in height) compared to exotic 
species is comparable to that of the local 
remnant vegetation  

  % 100 100 100 100 100 60 93.8 100 100 100 100 
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Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion criteria 
Performance 

Indicators 
Primary Performance Indicators Description 

Secondary Performance Indicators 
Description 

Unit of 
measure-

ment 
(desirable) 

R
e

f 
0

1
 

R
e

f 
0

2
 

R
e

f 
0

3
 Box Woodland 

ecosystem KPI 
range 2017 

Mill 2 TSF OS PVP1 PVP2 PVP3 

Ecosystem 
growth and 
natural 
recruitment 

The vegetation is 
maturing and/or 
natural recruitment is 
occurring at rates 
similar to those of the 
local remnant 
vegetation 

shrubs and 
juvenile trees      

0 - 0.5m in 
height 

The number of shrubs or juvenile trees less 
than 0.5m in height provides an indication of 
establishment success and/or natural 
ecosystem recruitment and that it is 
comparable to that of the local remnant 
vegetation 

  No./area 38 48 37 37 48 142 89 10 8 2 29 

shrubs and 
juvenile trees 

0.5 - 1m in 
height 

  

The number of shrubs or juvenile trees 
0.5-1m in height provides an indication of 
establishment success, growth and/or 
natural ecosystem recruitment and that it 
is comparable to that of the local 
remnant vegetation 

No./area 17 64 49 17 64 76 144 1 4 3 44 

shrubs and 
juvenile trees 

1 - 1.5m in 
height 

  

The number of shrubs or juvenile trees 1-
1.5m in height provides an indication of 
establishment success, growth and/or 
natural ecosystem recruitment and that it 
is comparable to that of the local 
remnant vegetation 

No./area 58 5 60 5 60 10 71 5 0 2 7 

shrubs and 
juvenile trees 

1.5 - 2m in 
height 

  

The number of shrubs or juvenile trees 
1.5-2m in height provides an indication of 
establishment success, growth and/or 
natural ecosystem recruitment and that it 
is comparable to that of the local 
remnant vegetation 

No./area 11 1 20 1 20 2 2 4 0 1 1 

shrubs and 
juvenile trees 
>2m in height 

The number of shrubs or juvenile trees >2m in 
height provides an indication of establishment 
success, growth and/or natural ecosystem 
recruitment and that it is comparable to that 
of the local remnant vegetation 

  No./area 4 20 38 4 38 10 2 0 0 0 0 

Ecosystem 
structure 

The vegetation is 
developing vertical 
structure and 
complexity comparable 
to that of the local 
remnant vegetation 

Foliage cover         
0.5 - 2 m 

Projected foliage cover provided by perennial 
plants in the 0.5 - 2m vertical height stratum 
indicates the community structure is 
comparable to that of the local remnant 
vegetation 

  % cover 15 8 15 8 15 0 13 0 0 0 3 

Foliage cover              
2 - 4m 

  

Projected foliage cover provided by 
perennial plants in the 2 - 4m vertical 
height stratum indicates the community 
structure is comparable to that of the 
local remnant vegetation 

% cover 3 0 15 0 15 0 0 0 0 0 0 

Foliage cover              
4 - 6m 

  

Projected foliage cover provided by 
perennial plants in the 4 -6m vertical 
height stratum indicates the community 
structure is comparable to that of the 
local remnant vegetation 

% cover 0 4 13 0 13 0 0 0 0 0 0 

Foliage cover 
>6m 

 

Projected foliage cover provided by 
perennial plants > 6m vertical height 
stratum indicates the community 
structure is comparable to that of the 
local remnant vegetation 

% cover 0 21 7 0 21 0 0 0 0 0 0 

Tree diversity Vegetation contains a 
diversity of maturing 
tree and shrubs species 
comparable to that of 
the local remnant 

Tree diversity   

The diversity of trees or shrubs with a 
stem diameter >5cm is comparable to the 
local remnant vegetation. Species used in 
rehabilitation will be endemic to the local 
area 

species/ar
ea 

4 5 6 4 6 0 0 0 0 0 0 



CMPL 2017 AEMR 

 

95 

Rehabilitation 
Phase 

Aspect or 
ecosystem 
component 

Completion criteria 
Performance 

Indicators 
Primary Performance Indicators Description 

Secondary Performance Indicators 
Description 

Unit of 
measure-

ment 
(desirable) 

R
e

f 
0

1
 

R
e

f 
0

2
 

R
e

f 
0

3
 Box Woodland 

ecosystem KPI 
range 2017 

Mill 2 TSF OS PVP1 PVP2 PVP3 

vegetation The percentage of maturing trees and shrubs 
with a stem diameter >5cm dbh which are 
local endemic species and these percentages 
are comparable to the local remnant 
vegetation 

  % 100 100 100 100 100 0 0 0 0 0 0 

Tree density Vegetation contains a 
density of maturing 
tree and shrubs species 
comparable to that of 
the local remnant 
vegetation 

Tree density   
The density of shrubs or trees with a 
stem diameter > 5cm is comparable to 
that of the local remnant vegetation 

No./area 20 9 29 9 29 0 0 0 0 0 0 

Average dbh   

Average tree diameter of the tree 
population provides a measure of age, 
(height) and growth rate and that it is 
trending towards that of the local 
remnant vegetation. 

cm 11 23 10 10 23 0 0 0 0 0 0 

Ecosystem 
health 

The vegetation is in a 
condition comparable 
to that of the local 
remnant vegetation. 

Live trees 
The percentage of the tree population which 
are live individuals and that the percentage is 
comparable to the local remnant vegetation 

  
% 

population 
70 100 100 70 100 0 0 0 0 0 0 

Healthy trees 

The percentage of the tree population which 
are in healthy condition and that the 
percentage is comparable to the local remnant 
vegetation 

  
% 

population 
30.0 77.8 17.2 17.2 77.8 0 0 0 0 0 0 

Medium 
health 

  

The percentage of the tree population 
which are in a medium health condition 
and that the percentage is comparable to 
the local remnant vegetation 

% 
population 

35.0 22.2 55.2 22.2 55.2 0 0 0 0 0 0 

Advanced 
dieback 

  

The percentage of the tree population 
which are in a state of advanced dieback 
and that the percentage is less than or 
comparable to the local remnant 
vegetation 

<% 
population 

5.0 0.0 27.6 0 27.6 0 0 0 0 0 0 

Dead Trees   

The percentage of the tree population 
which are dead (stags) and that the 
percentage is less than or comparable to 
the local remnant vegetation 

<% 
population 

30.0 0.0 0.0 0 30 0 0 0 0 0 0 

Mistletoe   

The percentage of the tree population 
which have mistletoe provides an 
indication of community health and 
habitat value and that the percentage is 
comparable to the local remnant 
vegetation 

% 
population 

5 11.1 20.7 5 20.7 0 0 0 0 0 0 

Flowers/fruit: 
Trees 

The presence of reproductive structures such 
as buds, flowers or fruit provides evidence that 
the ecosystem is maturing, capable of 
recruitment and can provide habitat resources 
comparable to that of the local remnant 
vegetation 

  
% 

population 
5.0 55.6 3.4 3.4 55.6 0 0 0 0 0 0 

Hollows   

The percentage of the tree population 
which have hollows provides an 
indication of the habitat value and that 
the percentage is comparable to the local 
remnant vegetation 

% 
population 

0 0 3.4 0 3.4 0 0 0 0 0 0 
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5.10.2. Soil Analysis 

A key focus of the LFA monitoring is to determine the soil quality of the rehabilitation sites to 

identify the limiting factors for vegetation growth, and to track the success of rehabilitation. Results 

are compared to EPA guidelines values that set a standard for soil quality. 

pH 

The pH of soils is key to determine the overall health of soils, with the optimum pH range for plant 

growth occurring between 5.5 to 7.0. The soil sample results for the rehabilitation areas reveal that 

the soil pH has improved over time, with a slight decrease in 2017 due to the extremely dry year 

experienced for the year, thus limiting the ability of the soil to discard unwanted contaminants. 

Although the pH of the reference sites and surrounding areas (PVP sites) are generally on the lower 

end of the guideline values, the rehabilitation sites are yet to achieve the optimum pH range, with 

the exception of the Mill, which returned results mostly within the EPA guidelines. 

Figure 25  LFA Soil Analysis - pH 

 

Electrical Conductivity 

Electrical conductivity is another indicator of the general soil health, as it is a measure of the amount 

of salts in the soil. As demonstrated in Figure 26, the electrical conductivity (EC) of the soils within 

the rehabilitation sites is significantly greater than those of the surrounding environment, which are 

all below the desirable limit. This can be attributed to historical contamination issues, which have 
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remained in the soil due to the limited rainfall the Cobar region experiences. Both the Mill and TSF 

rehabilitation sites show improvements to the EC compared to that of previous years. However, the 

results for the Over Subsidence site returned with a major increase to electrical conductivity for 

2017. Similarly to the pH of the soils, this is likely due to inadequate rainfall for the year resulting in a 

lack of soil flushing. 

Figure 26  LFA Soil Analysis – Electrical Conductivity 

 

Organic Matter 

There are a range of benefits to soil health, and consequently vegetation growth, from having 

sufficient organic matter within soils; it can improve soil structure and drainage, increase soil 

moisture holding capacity, and provide nutrients for plant establishment and growth. As 

demonstrated by Figure 27 below, the organic matter content of the soils within the rehabilitation 

areas are below the desirable level set by the EPA. However, based on the organic matter content of 

the reference sites in the surrounding environment, it is evident that the Cobar region has low levels 

of organic matter naturally occurring within the soils. This demonstrates the importance of 

reference sites within rehabilitation planning and monitoring, success indicators vary greatly 

depending on location.  
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Figure 27  LFA Soil Analysis – Organic Matter 

 

Nitrate 

Nitrogen is one of the key macronutrients essential in soil for plant growth. Deficiencies in soil 

nitrogen can severely limit plant growth, however exceedances can cause nitrogen toxicity, which 

kills soil microbes and also restricts plant growth. The nitrate concentration naturally occurring 

within the soils of the Cobar region varies, however it is mostly below the desirable level. As 

demonstrated in Figure X, there has been a general trend of decreasing nitrate concentrations at the 

rehabilitation sites, with the exception of the Mill site; this could be attributed to the overflow water 

feeding the site, which may have a high nutrient content. Both the TSF and Over Subsidence sites 

both returned with nitrate levels within an acceptable range of the desirable levels for 2017. 
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Figure 28  LFA Soil Analysis - Nitrate 

 

Phosphorous 

Another critical macronutrient for plant growth is phosphorous. With the exception of the Mill 

rehabilitation site, all other sites returned results consistent with those of the surrounding 

environment, which is naturally lower than that of the EPA guideline desirable level. As phosphorous 

toxicity can limit the uptake of nutrients for plants, the high phosphorous level at the Mill 

rehabilitation site may impact plant establishment and development in future.  

Figure 29  LFA Soil Analysis - Phosphorous 
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Cation Exchange Capacity 

The cation exchange capacity (CEC) of soils is the capacity of the soil to hold cations, such as 

nutrients and contaminants. This influences soil structure, nutrient availability, and pH. All the 

rehabilitation sites sampled at the CSA Mine returned with desirable CEC levels, particularly in 

comparison to the CEC of the reference sites sampled. This is beneficial for rehabilitation, as it allows 

soils to better retain nutrients for plant uptake.  

Figure 30  LFA Soil Analysis – Cation Exchange Capacity 

 

Exchangeable Sodium Percentage 

Although greater than the reference sites sampled, the rehabilitation sites returned soil sample 

results in the desirable range as per the EPA guideline values. High sodium levels in soil results in 

sodicity, which impacts the soil structure, as well as nutrient availability for plants.  
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Figure 31  LFA Soil Analysis – Exchangeable Sodium Percentage 

 

 

Other Soil Analyses 

A number of additional analyses were carried out on the rehabilitation and reference sites’ soil 

samples, looking at a range of nutrients beneficial for plant growth, as well as those that negatively 

impact plant growth. Table 30 highlights the sites that returned with elevated soil nutrient results. 

As demonstrated, the contaminated rehabilitation sites have a greater occurrence of exceedances 

compared to the reference sites sampled.  

The Mill rehabilitation site has the greatest occurrence of nutrient exceedances, with excessively 

high levels of sulphur, zinc and copper, as well as high levels of selenium, lead, magnesium and 

calcium. In contrast, the soil results for the reference sites and surrounding vegetation did not 

returned with significant levels of any nutrients, thus indicating that the excessive quantities of 

nutrients at the rehabilitations sites are not naturally occurring within the soils of the Cobar region.  
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Table 30   Summary of the soil analyses highlighting elevated soil test results in 2017. 

Method Nutrient   Units 

M
ill

 2
 

TS
F 

O
S 

P
V

P
1

 

P
V

P
2

 

P
V

P
3

 

R
e

f 
0

1
 

R
e

f 
0

2
 

R
e

f 
0

3
 

Indicative 

guidelines only- 

refer Note 6 

  

Morgan 1 

Calcium Ca 

mg/kg 

4093 3689 1036 559 361 388 364 716 393 750 

  Magnesium Mg 330 477 516 131 108 138 93 138 132 105 

  Potassium K 124 189 137 242 261 213 169 197 198 75 

  KCl Sulphur S mg/kg 1983 300 1503 25 39 14 5.9 4.2 3.4 8.0 

  

DTPA 

Zinc Zn 

mg/kg 

380 2.7 234 15 12 6.2 1.1 0.9 1.0 5.0 

  Manganese Mn 6.8 10 59 50 16 30 10 15 13 22 

  Iron Fe 2.5 15 30 48 42 31 50 11 29 22 

  Copper Cu 241 2.6 36 18 14 6.8 1.5 1.0 1.5 2.0 

  CaCl2 Silicon Si mg/kg 17 37 87 56 71 54 54 33 50 45 

  Total Acid Extractable Sulphur S mg/kg 4,122 562 2,667 192 270 149 64 95 53 100 - 1,000 S 

  
Total Acid Extractable 

Zinc Zn 
mg/kg 

1,221 78 385 72 68 47 29 29 27 20 - 50 Zn 

  Copper Cu 1,423 51 125 99 100 50 20 18 20 20 - 50 Cu 

  Total Acid Extractable Selenium Se mg/kg 11.7 1.5 1.0 1.1 0.7 <0.5 0.5 1.0 1.3 0.1 - 2.0 Se 

  

Total Acid Extractable 

Lead Pb 

mg/kg 

324 19 40 59 43 27 25 13 11 < 75 Pb 

  Chromium Cr 35 26 32 35 29 32 31 57 27 <25 Cr 

  Silver Ag 1.3 <1 <1 <1 <1 <1 <1 <1 <1 .. Ag 

  

 Excessively high  Significantly high  Very high  Moderately high  Slightly high 
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6. ACTIVITIES PROPOSED FOR 2018 

Key proposed activities the CSA Mine intends to undertake in 2018 are listed in Table 31 below. 

 Table 31  Proposed environmental activities for 2018 

Proposed Activity Priority Ranking 
Scheduled 

Completion 
Date 

Update Site Environmental Management Plan  H Q2 2018 

Undertake a geophysical survey into groundwater and 

potential STSF leakage  
H Q2 2018 

Update of site water balance and investigation into ongoing 

water saving strategies. 
H 2018 

Review disturbance for CML 5 in line with new projects and 

updated Department Rehabilitation Cost Estimate (RCE). 
H Q2 2018 

Investigate costing and feasibility for upgrade of Borrow Pit 

dam and site contaminated water management system. 
H Q2 2018 

Continue maintenance activities on rehabilitated land. H 2018 

Implement a new rehabilitation trial on the STSF. H Q4 2017 

Annual asbestos monitoring and update of site management 

plan. 
M Q3 2018 

Investigate applicability of joint rehabilitation efforts on site 

excised areas. 
M Q2 2018 

Continuation of environmental monitoring of surface water, 

groundwater and air. 
M 2018 

Dangerous Goods Audit and management plan update. M Q3 2018 

LFA Monitoring (September). M Q3 2018 

Investigate implementing a seed collection program for site in 

conjunction with local community. 
M Q4 2018 

Review data from all rehabilitation trials 2011 – 2017. L Q4 2018 

Develop the 2018 Carbon and Energy Footprint budget L Q3 2018 
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