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Glossary 

Alluvial Deposition from running waters. 

Aquifer The layer of rock that holds water and allows water to flow slowly 

through it. 

Australian Height 

Datum 

A common national surface level datum approximately 

corresponding to mean sea level. 

Average recurrence 

interval 

A statistical estimate of the average period in years between the 

occurrence of a flood of a given size or larger, e.g. floods with a 

discharge equivalent to the 1 in 100 year average recurrence 

interval flood event will occur on average once every 100 years.  

Brackish water Brackish water is water that has more salinity than fresh water, but 

not as much as seawater. Typically containing between 0.5 and 30 

grams of dissolved salt per litre of water. 

Block cave mining A mining method in which an ore body is undercut by drilling and 
blasting and allowed to fall. 

Bore Constructed connection between the surface and a groundwater 
source that enables groundwater to be transferred to the surface 
either naturally or through artificial means. 

Catchment The land area draining through the main stream and tributary 
streams to a particular location. 

Clean water Water that has not come into physical contact with areas 
associated with mining, ore processing or tailings storage. 

Contaminated water Water associated with mining, ore processing and tailings storage. 

Datum A level surface used as a reference in measuring elevations. 

Dewatering Transfer of water from underground workings to the surface. 

Dirty water Water that contains an elevated sediment load.  

Discharge Quantity of water per unit of time flowing in a stream, for example 
cubic meters per second or megalitres per day. 

Drawdown A reduction in piezometric head within an aquifer. 

Electricity conductivity A measure of the concentration of dissolved salts in water. 

Ephemeral Stream that is usually dry, but may contain water for rare and 
irregular periods, usually after significant rain. 

Flood Relatively high stream flow which overtops the natural or artificial 

banks in any part of a stream, river, estuary, lake or dam, and/or 

overland runoff before entering a watercourse and/or coastal 

inundation resulting from super elevated sea levels and/or waves 

overtopping coastline defences. 

Fractures Cracks within the ground strata, either natural or resulting from 

underground mining works. 

Groundwater Water in a saturated zone, stratum or aquifer beneath the surface 
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of the land. 

Guideline Numerical concentration or narrative statement that provides 

appropriate guidance for a designated water use or impact. 

Hardness The concentration of multivalent cations present in water. Generally 

hardness is a measure of the concentration of calcium and 

magnesium ions in water and is expressed in units of calcium 

carbonate (CaCO3) equivalent. Hardness may influence the toxicity 

and bioavailability of substances in water. 

Hydraulics The physics of channel and floodplain flow relating to depth, 

velocity and turbulence. 

Hydrogeology The area of geology that deals with the distribution and movement 
of groundwater in soils and rocks. 

Hydrology The study of rainfall and surface runoff processes. 

Infiltration Natural flow of surface water through ground surfaces as a result of 
rainfall events. 

pH Value taken to represent the acidity or alkalinity of an aqueous 

solution. It is defined as the negative logarithm of the hydrogen ion 

concentration of the solution. 

Potable water Water of a quality suitable for drinking. 

Riparian Pertaining to, or situated on the bank of a river of other water body. 

Risk The chance of something happening that will have an impact upon 

objectives. It is measured in terms of consequence and likelihood. 

Runoff Amount of rainfall that ends up as streamflow. 

Sediment Soil or other particles that settle to the bottom of lakes, rivers, 

oceans and other waters. 

SILO An enhanced climate data bank based on historical climate data 
from 1889 provided by the Bureau of Meteorology. Records are 
mainly based on observed data, with interpolation where there are 
data gaps. 

Surface water Water that is derived from precipitation or pumped from 
underground and may be stored in dams, rivers, creeks and 
drainage lines. 

Tailings The by-product resulting from the processing of ore.  

Topography Representation of the features and configuration of land surfaces. 

Trigger value The concentration or load of physicochemical characteristics of an 

aquatic ecosystem, below which there exists a low risk that adverse 

ecological effects will occur. They indicate a risk of impact if 

exceeded and should ‘trigger’ action to conduct further 

investigations or to implement management or remedial processes.  

Underground water Water stored in underground aquifers. During the mining process a 

proportion of this water is released and managed by the 

underground settling and pumping system. 
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Abbreviations 

AHD Australian Height Datum 

ARI Average recurrence interval 

BOM Bureau of Meteorology 

cm Centimetre 

CRD Cumulative rainfall departure 

EC Electrical conductivity 

EP&A Act Environmental Planning and Assessment Act 1979 

EPA Environment Protection Authority 

EPL Environment protection licence 

ha Hectare 

HSEQ Health, safety, environment and quality 

km Kilometre 

L/s Litre per second 

LFB Lachlan Fold Belt 

m Metre 

ML/year Megalitre per year 

mm Millimetre 

Mtpa Million tonnes per annum 

NATA National Association of Testing Authorities 

NOW NSW Office of Water 

NPM Northparkes Mines 

POEO Act Protection of the Environment Operations Act 1997 

PSC Parkes Shire Council 

TARP Trigger Action Response Plan 

TDS Total dissolved solids 

TSF Tailings storage facility 

TSS Total suspended solids 

WAL Water access licence 

WM Act Water Management Act 2000 

WMP Water Management Plan 

WSP Water Sharing Plan 
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1. Introduction 

Northparkes Mines (NPM) is a copper and gold mine located approximately 27 km north-west of 

Parkes in the central west region of NSW, as shown in Figure 1-1. NPM is a joint venture 

between China Molybdenum Co., Ltd (80%), Sumitomo Metal Oceania Pty Ltd (13.3%) and 

Sumitomo Corporation (6.7%). NPM consists of underground mines, an ore processing plant 

and associated activities including exploration and farming. 

NPM commenced operations in 1993 following an extensive exploration program and has 

included open cut and underground mining operations. Currently NPM operates under 

development consent DC 11_0060, which allows for the processing of 8.5 million tonnes per 

annum (Mtpa) of ore and transportation of product by rail to Port Kembla for the export market. 

Approval for the Step Change Project was granted in July 2014, which involves the construction 

of an additional tailings storage facility (TSF) and an extended mine life to 2032. 

NPM has developed a Water Management Plan (WMP) for the mine in accordance with the 

conditions of Clause 23, Schedule 3 of development consent DC 11_0060 which was granted 

under the Environmental Planning and Assessment Act 1979 (EP&A Act). 

The WMP will be progressively developed as water management requirements change over 

time. A Surface Water Management Plan, Groundwater Management Plan and Site Water 

Balance have been prepared to support the WMP and are provided in Appendix A, Appendix B 

and Appendix C respectively. The WMP applies to all NPM personnel and contractors 

associated with operations at NPM. 

1.1 Purpose 

The WMP has been developed to provide an overview of practices undertaken at NPM to 

achieve best practice in water management to ensure the efficient, safe and sustainable use of 

water throughout mining, ore processing and other related activities.  

The purpose of the WMP is to: 

� Outline management controls to minimise the potential impact of NPM operations on the 

receiving surface water and groundwater environment. 

� Ensure compliance with the requirements of Environmental Protection Licence (EPL) 

4784 and development consent DC 11_0060. 

� Clearly define the responsibilities and actions required to respond to environmental 

incidents relating to water. 

� Enable NPM to maintain environmental amenity and a healthy relationship with the local 

community and regulatory authorities. 

The WMP addresses specific water components of the conditions of development consent 

DC 11_0060 and the statement of commitments as part of the Step Change Project, presented 

in Table 1-1. The Water Management Plan applies to all operations at NPM and includes the 

existing and approved mining operations and associated infrastructure within the site boundary, 

shown in Figure 1-2, which encompasses the mining leases of 1247, 1367 and 1641 shown in 

Figure 1-3. 
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Figure 1-1  Locality Plan 
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Figure 1-2  Site Boundary 
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Figure 1-3  Mineral Titles 
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Table 1-1   Conditions of Approval and Statement of Commitments 

Element 
Where addressed in 

the WMP 

Conditions of approval (DC 11_0060) 

Schedule 3 – Environmental Conditions 

In addition to the standard requirements for management plans, the 

Water Management Plan must include a: 

� Site Water Balance. 

� Surface Water Management Plan. 

� Groundwater Management Plan. 

Site Water Balance 

(Appendix C) 

Surface Water 

Management Plan 

(Appendix A) 

Groundwater 

Management Plan 

(Appendix B) 

The Site Water Balance must: 

� Include details of: 

– Sources and security of water supply, including contingency 

planning for future reporting periods. 

– Water use and management on site. 

– Reporting procedures, including the preparation of a site water 

balance for each calendar year. 

� Describe the measures that would be implemented to minimise 

clean water use on site. 

Site Water Balance 

(Appendix C) 

The Surface Water Management Plan must include: 

� Detailed baseline data on water flows and quality in the 

waterbodies that could be affected by the Project. 

� A detailed description of the water management system on site. 

� Detailed plans, including design objectives and performance 

criteria, for the: 

– Tailings storage facilities. 

– Final voids. 

� Detailed performance criteria for the following, including trigger 

levels for investigating any potentially adverse impacts associated 

with the Project: 

– The water management systems (clean, dirty and 

contaminated). 

– Downstream surface water quality. 

– Downstream flooding impacts. 

– Stream and riparian vegetation health for Bogan River, 

Tenandra Creek, Goonumbla Creek and Cookopie Creek. 

 

 

Surface Water 

Management Plan 

(Appendix A) 
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Element 
Where addressed in 

the WMP 

� A program to monitor and report on: 

– The effectiveness of the water management systems (clean, 

dirty and contaminated). 

– Surface water flows and quality, stream and riparian 

vegetation health in the watercourses that could be affected by 

the Project. 

– Downstream flooding impacts. 

� Reporting procedures for the results of the monitoring program. 

� A plan to respond to any exceedances of the performance criteria 

and mitigate any adverse surface water impacts of the Project.  

The Groundwater Management Plan must include: 

� Detailed baseline data on groundwater levels, yield and quality in 

the region and privately-owned groundwater bores that could be 

affected by the Project. 

� Groundwater assessment criteria, including trigger levels for 

investigating any potentially adverse groundwater impacts. 

� A program to monitor and report on: 

– Groundwater inflows to the block cave and open cut mining 

operations. 

– The seepage/leachate from water storages, emplacement and 

final voids. 

– Background changes in groundwater yield/quality against 

mine-induced changes. 

– Impacts of the Project on: 

– Regional and local (including alluvial) aquifers. 

– Groundwater supply of potentially affected landowners. 

– Riparian vegetation. 

– A program to validate the groundwater model for the Project 

and comparison of monitoring results with modelled 

predictions. 

� A plan to respond to any exceedances of the groundwater 

assessment criteria.  

Groundwater 

Management Plan 

(Appendix B) 

Schedule 6 – Environmental Management, Reporting and Auditing 

Management plans required shall be prepared in accordance with any 

relevant guidelines and include: 

� Detailed baseline data. 

� A description of: 

– The relevant statutory requirements (including relevant 

approval, licence or lease conditions). 

– Any relevant limits or performance measures/criteria. 

This document 

Surface Water 

Management Plan 

(Appendix A) 

Groundwater 

Management Plan 

(Appendix B) 
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Element 
Where addressed in 

the WMP 

– The specific performance indicators that are proposed to be 

used to judge the performance of, or guide the implementation 

of, the Project or any management measures. 

� A description of the measures that would be implemented to 

comply with the relevant statutory requirements, limits or 

performance measures/criteria. 

� A program to monitor and report on the: 

– Impacts and environmental performance of the Project. 

– Effectiveness of any management measures. 

� A contingency plan to manage any unpredicted impacts and their 

consequences. 

� A program to investigate and implement ways to improve the 

environmental performance of the Project over time. 

� A protocol for managing and reporting any: 

– Incidents. 

– Complaints. 

– Non-compliances with statutory requirements. 

– Exceedances of the impact assessment criteria and/or 

performance criteria. 

– A protocol for periodic review of the plan. 

Site Water Balance 

(Appendix C) 

 

Statement of Commitments for Step Change Project (Umwelt, 2013) 

Surface water 

NPM will continue to manage its operations in accordance with its 

existing Water Management Plan, which will be updated to reflect the 

proposed amendments to the surface water catchments and additional 

monitoring and management measures. This will involve updates to the 

existing NPM Water Management Plan and environmental monitoring 

program. 

This document 

Additional catch drains will be developed around operational mining 

areas to intercept sediment-laden runoff and direct this material to new 

sediment dams. Consistent with the existing water management system, 

these works will seek to maintain separation between the three 

classifications of water on site (clean, dirty and contaminated water). To 

manage potential flood risk, NPM proposes to include a 1 m high bank 

at the toe of the proposed waste rock stockpiles which will incorporate 

the proposed catch drain. 

Section 5.2, Surface 

Water Management 

Plan (Appendix A) 

NPM will continue to manage contaminated water on site as a closed 

circuit process designed to manage runoff up to and including a 1 in 100 

year average recurrence interval, 72 hour design storm event. 

Section 5.2, Surface 

Water Management 

Plan (Appendix A) 
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Element 
Where addressed in 

the WMP 

All erosion and sediment control measures will continue to be carried 

out in accordance with the relevant guidelines for erosion and sediment 

control, including Managing Urban Stormwater: Soils and Construction 

(the Blue Book) Volume 1 (Landcom, 2004) and Volume 2E Mines and 

Quarries (DECC, 2008). 

Section 5.2, Surface 

Water Management 

Plan (Appendix A) 

The predicted annual water demands for NPM will remain consistent 

with the currently approved water demands with external sources of 

water accessed in accordance with existing approved and licensed 

extraction limits. 

Site Water Balance 

(Appendix C) 

Groundwater 

NPM commit to the continuation of the existing approved groundwater 

monitoring program as part of the project. 

Section 5.3, 

Groundwater 

Management Plan 

(Appendix B) 

In addition to the continuation of the existing groundwater monitoring 

program, NPM commit to the following additional groundwater 

monitoring and management measures: 

� The extent of dewatering, impacts on current users and future 

resources will be monitored throughout the life of the project in 

accordance with a revised groundwater monitoring program. 

� Monitor dewatering volumes to verify that volumes are within 

licensed allocations. 

� Trigger levels, regarding declines in groundwater levels and the 

degradation of groundwater quality, will be reviewed to manage 

the potential impacts as part of the updated monitoring program. 

Where monitoring results indicate levels in excess of the trigger 

values, an investigation appropriate for the situation will be 

conducted to assess the need to implement 

management/mitigation/remedial measures.  

� The existing water monitoring program will be updated for the 

project in accordance with relevant project approval requirements. 

Section 5.3, 

Groundwater 

Management Plan 

(Appendix B) 

1.2 Overview of Site Operations 

A summary of the existing, approved and proposed operations at NPM is provided in Table 1-2. 

1.2.1 Existing Conditions 

NPM currently has approval to extract up to 8.5 Mtpa of ore under DC 11_0060. Open cut 

mining ceased in 2010 as the open cut mines were economically exhausted. Two copper 

sulphide porphyry ore bodies, E26 and E48, are mined using the block cave method. Ore is 

transported to the surface via conveyor systems where it processed through a semi-autogenous 

grinding circuit and associated flotation process. Copper concentrate slurry is then filtered 

through ceramic discs and loaded into sealed containers for transportation to Port Kembla from 

the Goonumbla Rail Siding.  
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By-products from the ore processing facility are stored in the on-site TSFs. Approximately 6.01 

million tonnes of ore were milled in 2013 with 168,282 tonnes of copper concentrate produced. 

In addition to mining and associated activities, NPM also farm the majority of its 6,481 ha 

landholding. 

The site surface features associated with operations at NPM include two former open cut pits 

(E22 and E27), two underground block cave mines (E26 and E48) and resultant surface 

subsidence zones, underground mining infrastructure, surface mining-related infrastructure, 

processing plant and workshop and administration infrastructure. 

The water management system at NPM includes the collection of catchment runoff in surface 

water storages. Water used for activities associated with mining and processing, including 

underground mining, ore processing, dust suppression and vehicle washdown, is supplied by 

surface water storages and external sources. External water is supplied to NPM from the 

Lachlan Valley borefield at Forbes and from the Lachlan River by Parkes Shire Council (PSC). 

The infrastructure supporting the supply of water was funded jointly by NPM and PSC, with the 

system operated and maintained by PSC, and services both the township of Parkes and the 

mine. 

1.2.2 Approved Conditions 

Approval to construct the Rosedale TSF was granted in 2007 as part of project approval  

PA 06_0026. The Step Change Project proposed amendments to the configuration of TSFs at 

NPM, including a new TSF 3 which incorporates the approved Rosedale TSF. 

Until late 2011, all tailings generated from ore processing have been deposited in TSF 1 and 

TSF 2. Since the completion of these TSFs, tailings have been stored in Estcourt TSF and E27 

TSF. At the current ore processing rate of 6.5 Mtpa, it is expected that these TSFs will be 

completed by the end of 2016, with TSF 3 utilised from this time. Construction of TSF 3 is 

anticipated to commence in early 2015 and be completed within a year. 

1.2.3 Proposed Conditions 

Approval for the Step Change Project (DC 11_0060) was granted in July 2014. The major 

components of proposed as part of the project include the continuation of underground block 

cave mining in the E26 and E48 ore bodies, the development of underground block cave mining 

of the E22 ore body, additional campaign open cut mining located in existing mining leases and 

an extended mine life of seven years until 2032. 

1.3 Consultation 

The WMP has been prepared in consultation with the NSW Office of Water (NOW) and the 

NSW Environment Protection Authority (EPA), as required by the conditions of development 

consent DC 11_0060. 
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Table 1-2   Summary of Existing, Approved and Proposed Operations (Umwelt, 2013) 

Component Existing and approved operations Proposed operations 

Mining areas Underground block cave mining of E26 and E48 ore bodies. 

Open cut mining of E22 (ceased in 2010). 

Continued block caving of the E26 and E48 ore bodies (as per 

current approval). 

Development of block caving mining in the E22 resource (previously 

subject to open cut mining). 

Development of open cut mining area in existing mine subsidence 

zone for E26. 

Development of four small open cuts to extract ore from E28, E28N, 

E31 and E31N. 

All proposed open cut mining areas are located within the existing 

PA 06_0026 project area and existing mining leases.  

Ore processing Up to 8.5 Mtpa of ore, sourced from underground and open cut 

mining areas. 

Continuation of processing up to 8.5 Mtpa of ore through the 

existing processing plant sourced from underground and open cut 

mining areas. 

Mine life Until 2025. Extension of mining by seven years until end of 2032. 

Operating 

hours 

24 hours a day, seven days per week. No change. 

Numbers of 

employees 

Approximately 700 full time equivalents. No change. 

Mining methods Multiple underground block cave. 

Campaign open cut mining yielding up to 2 Mtpa for stockpiling and 

processing as required. 

Multiple underground block cave. 

Campaign open cut mining of up to 7 Mtpa for stockpiling and 

processing as required.  
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Component Existing and approved operations Proposed operations 

Infrastructure TSF 1-3. 

Ore processing plant including surface crusher, crushed ore 

stockpiles, active grinding mills, froth flotation area and concentrate 

storage. 

Site offices, training rooms and workshop facilities. 

Road haulage of concentrate to the Goonumbla rail siding for 

transport to Port Kembla. 

An overland conveyor to transport ore from the hoisting shaft to the 

ore processing plant stockpiles. 

Operation of four wastewater treatment plants. 

Tailings storage facilities to be augmented to connect existing and 

approved tailings facilities, through the development of TSF 3 

southward from the existing southern embankment of TSF 2. The 

proposed TSF 3 will substantially include the approved TSF 3 

(known as Rosedale). 

Establishment of new waste stockpiles to store waste material 

generated during open cut mining campaigns, including a vehicle 

washdown area. 

Continued operation of existing processing plant, site offices, 

underground access, water supply infrastructure and logistics 

connections.  

Continued road haulage of concentrate to Goonumbla rail siding for 

transport to Port Kembla 

Closure of the existing site access road through the development of 

TSF 3. 

Provision of an upgraded site access road along a new alignment 

from McClintocks Lane.  

Development of an access control and visitor’s car parking at the 

intersection of the proposed site access and McClintocks Lane. 

Upgrade/sealing of McClintocks Land between the NPM access 

road and Bogan Road. 

Upgrades as required to the intersection of McClintocks Lane and 

Bogan Road. 
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2. Regulatory Context 

2.1 Environmental Planning and Assessment Act 1979 

The EP&A Act, which is administered by the NSW Department of Planning and Infrastructure, is 

the core legislation relating to planning and development activities in NSW and provides the 

statutory framework under which development proposals are assessed. The Step Change 

Project was granted approval under Part 3A of the EP&A Act in July 2014. 

The development consent DC 11_0600 for the Step Change Project contains a number of 

conditions relevant to the preparation and implementation of the Water Management Plan for 

NPM. The WMP has been prepared in accordance with the conditions of Clause 23, Schedule 3 

of DC 11_0600, which are outlined in Table 1-1. 

2.2 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) is administered by the 

EPA, which is an independent statutory authority and the primary environmental regulator for 

NSW. The objectives of the POEO Act are to protect, restore and enhance the quality of the 

environment. Some of the mechanisms that can be applied under the POEO Act to achieve 

these objectives include reduction of pollution at source and monitoring and reporting of 

environmental quality. The POEO Act regulates and requires licensing for environmental 

protection, including for waste generation and disposal and for water, air, land and noise 

pollution. 

Under the POEO Act, an EPL is required for premises at which a ‘scheduled activity’ is 

conducted. Schedule 1 of the POEO Act lists activities that are scheduled activities for the 

purposes of the Act. NPM currently holds EPL 4784, which identifies two surface water 

discharge locations and six groundwater monitoring locations. For each groundwater monitoring 

locations, EPL 4784 also details groundwater monitoring requirements, including parameters, 

frequency, sampling method and testing method. There are no surface water monitoring 

requirements set by the licence. 

2.3 Water Act 1912 

The Water Act 1912 is administered by NOW and has historically been the main legislation for 

managing water resources in NSW. The Water Act 1912 governs access, trading and allocation 

of licences associated with both surface water and groundwater sources and is currently being 

progressively phased out and replaced by water sharing plans (WSPs) under the Water 

Management Act 2000 (WM Act), discussed further in Section 2.4. Once a WSP commences, 

existing licences under the Water Act 1912 are converted to water access licences (WALs) and 

to water supply works and use approvals under the WM Act. The elements to which the Water 

Act 1912 applies include extraction of water from a river, extraction of water from groundwater 

sources, aquifer interference (less than 3 ML/year) and diversion works of surface water runoff 

for capture (of a capacity less than basic landholder rights). 

The surface water and groundwater systems associated with the operations of NPM are 

currently regulated by WSPs, discussed further in Section 2.4. Several licences are held by 

NPM under the Water Act 1912 for groundwater monitoring bores, summarised in Table 2-1. 
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Table 2-1   Existing Water Act 1912 Licences 

Licence number Issue date Expiry date 

80BL244990 16 July 2008 Perpetuity 

80BL244991 16 July 2008 Perpetuity 

80BL244992 17 July 2008 Perpetuity 

80BL620200 7 September 2011 Perpetuity 

80BL620201 9 September 2011 Perpetuity 

80BL620202 9 September 2011 Perpetuity 

80BL620405 22 May 2014 Perpetuity 

80BL620406 22 May 2014 Perpetuity 

80BL620407 22 May 2014 Perpetuity 

80BL620408 22 May 2014 Perpetuity 

2.4 Water Management Act 2000 

The WM Act, also administered by NOW, is progressively being implemented throughout NSW 

to manage water resources, superseding the Water Act 1912. The aim of the WM Act is to 

ensure that water resources are conserved and properly managed for sustainable use 

benefiting both present and future generations. It is also intended to provide formal means for 

the protection and enhancement of the environmental qualities of waterways and their in-stream 

uses as well as to provide for protection of catchment conditions. Fresh water sources 

throughout NSW are managed via WSPs under the WM Act. Key rules within the WSPs specify 

when licence holders can access water and how water can be traded.  

An amendment to the WM Act (Section 60I) came into effect on 1 March 2013. This amendment 

provides that it is an offence for a person without an access licence to take, remove or divert 

water from a water source or relocate water from one part of an aquifer to another part of an 

aquifer in the course of carrying out a mining activity. Various activities are captured by the 

provisions of the amendment including mining, mineral exploration and petroleum exploration. 

WSPs relevant to NPM operations include four WSPs made under Section 50 of the WM Act. 

The mine is located within the area covered by the WSPs for the Macquarie Bogan Unregulated 

and Alluvial Water Sources and the NSW Murray Darling Basin Fractured Rock Groundwater 

Sources. Operations at NPM are supported by external water sources supplied by water 

regulated by the WSPs for the Lachlan Regulated River Water Source and the Lachlan 

Unregulated and Alluvial Water Sources.  

Table 2-2 identifies the WALs currently held by NPM under the WM Act, the annual extraction 

limit and the WSP covering the WAL. 
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Table 2-2   Water Access Licences Held by NPM 

Water access 

licence 

number 

Extraction 

limit (ML/year) 
Water sharing plan Description 

Surface water 

1698 486 
Lachlan River Regulated 

River Water Source 

General security licence. 

7866 495 
Lachlan River Regulated 

River Water Source 

High security licence. 

8241 2,976 
Lachlan River Regulated 

River Water Source 

General security licence. 

9995 260 
Lachlan River Regulated 

River Water Source 

High security licence. 

13108 300 
Lachlan River Regulated 

River Water Source 

General security licence. 

Groundwater 

31850 500 
Lachlan Unregulated and 

Alluvial Water Sources 

Aquifer. 

31863 634 
Lachlan Unregulated and 

Alluvial Water Sources 

Aquifer. 

31930 600 
Lachlan Unregulated and 

Alluvial Water Sources 

Aquifer. 

31963 700 
Lachlan Unregulated and 

Alluvial Water Sources 

Aquifer. 

31969 1,728 
Lachlan Unregulated and 

Alluvial Water Sources 

Aquifer. 

32004 1,600 
Lachlan Unregulated and 

Alluvial Water Sources 

High security licence (Avondale 

Bores 6 and 7). 

32120 1,050 
Lachlan Unregulated and 

Alluvial Water Sources 

High security licence (Dawes 

Bore 8). 

32138 1,110 
Lachlan Unregulated and 

Alluvial Water Sources 

Aquifer. 

34955 232 

NSW Murray Darling Basin 

Fractured Rock 

Groundwater Sources 

Dewatering of E22, E26, E27 

and E48 underground and open 

cut mining areas. 
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3. Site Overview 

3.1 Site History 

Mining operations commenced at NPM in 1993 following an extensive exploration program and 

has historically included both open cut and underground mining operations. The original 

development consent (DA 504/90) for NPM was granted in 1992 for the open cut mining of the 

E22 and E27 ore bodies and underground mining of the E26 resource. 

Underground block cave mining of E26 commenced in 1993 with a second block cave mine, 

E26 Lift 2, commissioned in 2004. An extension to the second mine, E26 Lift 2 North, was 

commissioned in 2008. In 2007, project approval PA 06_0026 was granted for the underground 

mining of the E48 resource. Initial production of E48 Lift 1 began in 2010 and forms part of the 

approved underground mining operations in conjunction with E26 Lift 2 and E26 Lift 2 North. 

Open cut mining at NPM is operated on a campaign basis determined by economic and 

environmental factors. Open cut mining commenced in 1993 with the E27 open cut pit, followed 

shortly after with the E22 open cut pit in 1994. This ore was processed through a separate 

circuit to extract gold prior to the construction of copper-gold sulfide processing circuit in 1995. 

Since this time, open cut ore has been stockpiled for blending with ore recovered by 

underground mining methods. Open cut mining ceased in 2010 with the completion of the E22 

open cut pit. 

3.2 Current Approvals 

Development consent DC 11_0060 was granted in July 2014 for the Step Change Project under 

Part 3A of the EP&A Act to extend the mining activities and life of NPM. In addition, the mine 

currently operates under the following approvals: 

� Mining Lease ML 1247, ML 1367 and ML 1641. 

� Environment Protection Licence EPL 4784. 

3.3 Topography and Land Use 

NPM is located north-west of Parkes in the Central West region of NSW, west of the western 

slopes and plains of the Great Dividing Range. The topography of the area is generally flat, with 

gently undulating rises and depressions. Elevations in the area are in the order of 288 m 

Australian Height Datum (AHD) to 301 m AHD. Alterations to the natural topography of the site 

have occurred as a result of previous mining activities at NPM, such as the TSFs and waste 

rock stockpiles, open cut pits (E22 and E27) and areas of subsidence associated with the E26 

and E48 underground mining. 

The majority of employees at NPM reside in Parkes Shire, which has a population of 

approximately 15,000 people. Parkes Shire is primarily characterised by agricultural land use, 

with other industries such as mining and transport also present. The region surrounding NPM 

consists generally of cleared pastoral or agricultural land with areas of vegetation associated 

with road reserves and state forests. 

NPM currently owns approximately 6,481 ha comprising the active operational areas of the mine 

as well as agricultural land within the surrounding area, which primarily farms wheat and canola. 

In addition, revegetation works have been conducted by NPM along roads and fences and in 

areas adjacent to remnant vegetation. 
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3.4 Climate 

3.4.1 Rainfall 

Site-specific rainfall data for NPM was available for the period from 2006 onwards and has been 

consistently monitored over a period of two years. This data series was not considered long 

enough to simulate long-term wet and dry conditions at the site. For the purposes of the Water 

Management Plan a more complete record was required.  

Daily rainfall data was obtained as SILO Patched Point Data from the Queensland Climate 

Change Centre of Excellence. SILO Patched Point Data is based on historical data from a 

particular Bureau of Meteorology (BOM) station with missing data ‘patched in’ by interpolating 

with data from nearby stations. For this assessment, SILO data was obtained for the 

Goonumbla (Coradgery) Station (station number 50016), which is located approximately 6 km 

south of the site. This station was chosen based on the length and quality of the data record 

and proximity to NPM operations. 

The period of rainfall data used for this assessment extended from January 1900 to December 

2013 and is summarised as annual totals in Figure 3-1. The statistics for this rainfall data set 

are: 

� Minimum annual rainfall – 149 mm in 2006. 

� Average annual rainfall – 522 mm. 

� Median annual rainfall – 514 mm. 

� Maximum annual rainfall – 1,192 mm in 1950. 

 

Figure 3-1  Annual Rainfall Recorded at Goonumbla (Coradgery) Station 

The SILO Patched Point Data from the Goonumbla (Coradgery) Station was also used to 

generate a cumulative rainfall departure (CRD) curve over the period from 1900 to 2013, 

presented in Figure 3-2. A CRD curve is a monthly accumulation of the difference between the 

observed monthly rainfall and long-term average monthly rainfall. Any increase in the CRD 

curve reflects above average rainfall while a decrease in CRD curve reflects below average 

rainfall. The CRD curve only deviates from zero due to a typical (above and below average) 

rainfall.  
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Figure 3-2  Cumulative Rainfall Departure Curve for Goonumbla 

(Coradgery) Station 

As shown in Figure 3-2, the CRD curve indicates the region generally experienced below 

average rainfall during the period extending from 1900 to 1946, with the most significant below 

average rainfall period occurring between 1936 and 1946. Following this, above average rainfall 

was recorded, indicated by the increase in CRD curve between 1946 and 1978. Since this time, 

the CRD curve generally shows a decreasing trend, indicating below average rainfall. 

3.4.2 Evaporation 

Information provided at the closest BOM station which records evaporation, Condobolin 

Agricultural Research Station (station number 50052), was reviewed and average monthly 

evaporation rates were determined for input to the water balance. The average daily 

evaporation rates are presented in Figure 3-3. 
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Figure 3-3  Average Daily Evaporation Each Month from Condobolin 

Agricultural Research Station 

The average annual evaporation total was approximately 1,971 mm, compared to the annual 

average rainfall total of approximately 522 mm. This gives an annual deficit (difference between 

annual rainfall and annual evaporation) of approximately 1,449 mm. 

3.5 Geology and Soils 

NPM is located in an area that is covered by unconsolidated colluvium and alluvium of a 

Tertiary-Quaternary age. This is underlain by Ordovician-Devonian age rocks of the Lachlan 

Fold Belt (LFB) which covers the majority of NSW and Victoria. The LFB consists of 

metamorphosed sedimentary and volcanic rocks, forming the regional bedrock. The LFB forms 

the basement of large alluvial basins, such as the Murray Darling Basin. 

The Late Ordovician Goonumbla Volcanic Group is part of a volcanic group within the LFB and 

contains the deposits targeted by mining at NPM. The ore bodies are typical porphyry copper 

systems that are oriented vertically and surrounded by mineralised zones. The porphyries form 

narrow (typically less than 50 m in diameter) but vertically extensive (greater than 900 m) pipes 

(Golder Associates, 2013). Above the mineralised bedrock lies an upper oxidised zone of 

bedrock, referred to as saprock, which is distinguished from the overlying regolith by its greater 

rock strength.  

Saprolite overlies the bedrock within the area, which is a highly chemically altered unit of upper 

bedrock and is typically comprised of clays and sediments. The deeper sections of the regolith 

unit consist of highly weathered sediments of the upper bedrock strata. The regolith unit varies 

in thickness from 5 m to more than 40 m (MER, 2006) and is overlain by transported alluvium 

and colluvium to depths of 30 m or more (Golder Associates, 2013). 

Natural Resource Consultants (2006) identified two key soil units at NPM as part of the Top Soil 

Management Plan (NPM, 2008). Generally the soil was found to be of good value for 

rehabilitation with a moderate risk of erosion. Soil Unit 1 was found to be associated primarily 

with remnant vegetation on slightly elevated areas within the site boundary. Soil Unit 2 was 

determined to be associated with mid and lower slopes, level plains and drainage depressions. 

The site for the construction of TSF 3 is predominantly associated with Soil Unit 2. A summary 

of each soil unit is provided in Table 3-1. 
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Table 3-1   Soil Unit Summary (Natural Resource Consultants, 2006) 

Layer (depth) Soil Unit 1 Soil Unit 2 

Soil Restricted to areas of rock outcrops 

or relatively shallow depths. 

Soil is up to 88 cm deep. 

Surface condition is firm to hard 

setting. 

Soil is up to 280 cm deep. 

Surface conditions is firm or self-

mulching and cracked, sometimes 

loose, soft or hard setting. 

Topsoil Loam, sandy clay loam and clay loam 

present. 

May roots present, with gravel and 

stone between depths of 1 cm to 

10 cm. 

No gypsum, lime or manganese 

present. 

Highly pedal, dry consistency, usually 

hydrophobic. 

Slightly dispersive, non-saline, 

moderate erodibility and pH of 5.0 to 

7.0. 

Usually silty clay, light clay, light to 

medium clay, medium clay, medium 

to heavy clay and rarely loam. 

Roots are common. 

No gypsum, lime or manganese 

present. 

Highly pedal, firm to strong 

consistency dry and sometimes 

hydrophobic. 

Negligible to slightly dispersive, non-

saline, low to moderate erodibility 

and pH of 5.0 to 6.5 (occasionally 

ranging from 4.5 to 9.5). 

Subsoil Two subsoil horizons. 

Texture becomes increasingly clayey 

with depth with sandy light clay, light 

clay, light to medium clay and 

medium to heavy clay present. 

Some roots present. 

No gypsum or lime, with some 

manganese at depth. 

Highly pedal or massive with very 

firm to strong consistency dry and not 

hydrophobic. 

Moderately dispersive, non-saline, 

low to moderate erodibility and pH of 

5.5 to 7.5. 

Up to five subsoil horizons. 

Clay texture throughout, sometimes 

becoming gritty near bedrock. 

Highly pedal with mottles increasing 

with depth. 

Slightly to very highly dispersive, 

moderately to extremely saline, low 

erodibility and pH that is sometimes 

alkaline. 

3.6 Hydrology 

NPM is located within the Macquarie-Bogan catchment and is part of the Murray-Darling Basin 

in the central-west of NSW. The Bogan River rises near Goonumbla approximately 11 km south 

of the mine and flows in a north-west direction for approximately 620 km before joining the Little 

Bogan River to form the Darling River near Bourke. 

NPM is located within the catchments for the Bogan River, Tenandra Creek, Goonumbla Creek 

and Cookopie Creek. The Bogan River flows in a northerly direction immediately west of NPM. 

The three other creek systems all drain directly to the Bogan River.  
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Goonumbla Creek traverses the southern part of the operational area of the mine before joining 

the Bogan River to the west of the site boundary. Four crossing structures exist along 

Goonumbla Creek that allow vehicles and conveyors to pass over the watercourse. The use of 

multiple wide structures and shallow structure height allows for floodwaters to pass through the 

southern part of the operational area in a safe and controlled manner. 

All the watercourses within and surrounding NPM are ephemeral with poorly-defined channels. 

Flow rates in these watercourses typically fluctuate in response to rainfall patterns and generally 

flow for relatively brief periods following significant rainfall events. Flow within the Bogan River 

becomes perennial downstream of the site boundary. 

3.7 Hydrogeology 

The groundwater source that is typically intercepted by mining at NPM occurs within the 

fractured rock aquifers of the LFB and associated alluvium. Prior to mining operations at NPM, 

groundwater flow was found to occur typically in a north to north-west direction across the 

region which was consistent with surface drainage. Generally this flow direction is maintained, 

however with the development of some open cut voids and borrow pits, localised areas of 

drawdown have occurred. Groundwater resources in the region are limited due to the low 

potential for rainfall infiltration through surface clays and poor storage and transmission 

characteristics of the deeper strata.  

The LFB is generally considered to be a poor groundwater resource. The aquifers of the LFB 

are generally low permeability and low fracture density, resulting in a low porosity and storage 

capacity. The regional water table occurs at a depth of approximately 40 m below ground level. 

Groundwater quality monitored by NPM is variable, however is generally brackish to saline and 

slightly acidic to slightly alkaline. Bores in the region are typically low yielding and do not tap into 

consistent or extensive aquifer systems. Due to the unreliable supply and poor water quality, 

groundwater use in the region is primarily used for stock watering only. 

Groundwater interactions at NPM within and surrounding the site have occurred since the 

commencement of mining operations. Extensive dewatering of the site aquifers was undertaken 

prior to mining to lower the groundwater table and allow ore extraction. Minimal volumes of 

groundwater that seep into the underground workings or open cut mines is captured and 

transferred to the water management system for reuse. Mine dewatering has been maintained 

by pumping groundwater seepage from sumps located at the base levels of the mine to keep 

working areas dry and to provide water for mineral processing. 

3.8 Water Management 

The water management system at NPM is comprised of surface, underground, potable and 

wastewater elements. The primary objectives of water management at NPM are to manage and 

treat dirty and contaminated catchment runoff, divert clean water around operational areas of 

the mine and to collect and store water to minimise the need for external water supplies. A 

critical component of the NPM water management system is to maintain zero discharge of dirty 

or contaminated water into the surrounding environment and as such there are no off-site water 

transfers. A history of water management at NPM is provided in Appendix D. 

The water management strategy at NPM includes the separation of clean, dirty and 

contaminated water, which are categorised as follows: 

� Clean water includes surface runoff from areas not affected by mining operations and 

includes runoff from undisturbed areas and rehabilitated areas and water supplied by 

external sources. The clean water system includes diversion drains and farm dams 

surrounding active mining areas in order to capture and divert clean water away from 

areas disturbed by mining operations. 
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� Dirty water includes sediment-laden runoff from disturbed areas, including waste rock 

stockpile areas, TSF walls and surface infrastructure areas that do not handle any ore. 

Runoff from these areas is collected in sediment ponds to allow sediment to fall out of 

suspension before being recirculated in the surface water system for reuse. 

� Contaminated water includes water associated with mining, ore processing and tailings 

storage. Any potentially contaminated water is managed within retention ponds, stilling 

ponds, the Caloola Dams, the Process Water Dam and the Return Water Dam to avoid 

uncontrolled discharge into surrounding watercourses and to maximise water reuse. 

Water is required at NPM for underground mining processes, ore processing, dust suppression 

and plant washdown, as well as domestic potable water requirements. Water is supplied by 

external sources, captured surface water runoff, harvested groundwater and water recovered 

from the TSFs. 

There have been no reported instances of uncontrolled discharges to surrounding waterbodies 

from the water management system at NPM during dry weather conditions. 

A schematic of the overall water management system for existing conditions is provided in 

Figure 3-4 and Figure 3-5. The water cycle for existing operations at NPM is represented in 

Figure 3-6. 
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Figure 3-4  Water Cycle Schematic – Potable Water and Wastewater Transfers 
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Figure 3-5  Water Cycle Schematic – Clean, Dirty and Contaminated Water Transfers 
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Figure 3-6  Water Management System 
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4. Risks and Potential Impacts 

NPM has developed and implemented a Health, Safety, Environment and Quality (HSEQ) 

Management System for the operations at the mine site that is certified under Australian 

Standard AS/NZS ISO 14001:2004. The HSEQ Management System outlines the overall 

framework for the management of environmental aspects and impacts associated with 

operations at NPM. 

Water related risks and impacts are identified and managed through the HSEQ Management 

System. Risk management processes are applied to prioritise and manage risks and to drive 

continuous improvement in environmental performance at NPM. The primary objective of the 

risk assessment system is to minimise environmental risk in all aspects of operations at the 

mine. Hazard identification and risk management is an important process for identifying 

environmental, community and general operating impacts associated with water use. The 

evaluation of identified risks is undertaken by the level of management that is consistent with 

the significance of the risk. Risks are captured, recorded and maintained in a risk register that is 

reviewed and updated on a regular basis. 

The key water related risks associated with operations at NPM are as follows: 

� Water supply shortage. 

� Excessive water use and inefficient reuse on site resulting in an increased reliance on 

external water sources. 

� Failure to secure adequate water supply sources and associated licences. 

� Flooding resulting in excess water on site and constrained storage capacity. 

� Structural failure of surface water storages and TSFs. 

� Uncontrolled discharges of contaminated water impacting on the surrounding 

environment. 

� Alteration of surface and groundwater quality due to mining-related activities. 

� Changes to the drainage lines within and surrounding NPM operations. 

� Reduction in natural catchment runoff captured by surrounding waterbodies potentially 

impacting on surrounding surface water users. 

� Drawdown of groundwater sources potentially impacting on surrounding groundwater 

users. 

� Non-compliance with regulatory water management conditions. 

 

 

  



 

26 | GHD | Report for Northparkes Mines - Water Management Plan, 22/17289  

5. Water Management 

5.1 Water Security 

Water is required at NPM for the following activities: 

� Underground mining processes. 

� Ore processing. 

� Dust suppression. 

� Plant washdown. 

� Domestic use. 

The water supply to NPM is sourced from: 

� Captured surface water runoff. 

� Harvested groundwater. 

� Water recovered from the TSFs. 

� External water from the Lachlan Valley borefield and Lachlan River supplied by PSC. 

Water supply is critical to the mining and processing of ore at NPM. Water is supplied primarily 

by external sources from PSC, with captured runoff and reuse within the water management 

system reducing the reliance on external sources. As shown in Table 2-2, NPM have secured 

13 WALs for externally supplied water, with extraction limited to 8,154 ML/year from 

groundwater bores and 3,762 ML/year (general security licences) and 755 ML/year (high 

security licences) from the Lachlan River. 
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The Ore Processing Department is responsible for managing water supply 

and on site distribution at NPM. A site water balance (refer 

Appendix C) is maintained by NPM to track the volume of all water 

supplied, dewatered, transferred, used and discharged within the 

water management system, as shown in 

Figure 3-6. The water balance used to provide an overview of water distribution and usage on 

site and assists in the management and reporting of water use and the assessment of water 

supply security. The water balance is modelled monthly using metered data from the site. 

A trigger action response plan (TARP) has been developed by NPM which outlines the triggers 

and appropriate responses in the event that drought conditions are experienced on site (NPM, 

2014). Drought conditions occur during periods of below average rainfall and may result in the 

shortage of water supply for processing activities and/or exceedances of WAL extraction limits. 

The response to drought triggers generally includes the notification of appropriate personnel, 

the prioritisation and coordination of pumped transfers to maximise usage and minimise 

evaporation losses, the reduction of water consumption and the reduction of ore processing 

rates to meet the available water supply. 
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5.2 Surface Water Management 

5.2.1 Flooding Events 

Flooding events relate to localised flooding of roads and the areas around surface infrastructure 

as a result of extreme or extended rainfall. Flooding will occur due to surface runoff in excess of 

the capacity of water management system on site, the failure of watercourse diversions or 

blockages in drainage networks such as sediment or debris. 

An assessment of the capacity of water management system has been undertaken as part of 

the Surface Water Management Plan provided in Appendix A and recommended increases in  

capacity for some surface water storages and pumps have been made. As a whole, the water 

management system has sufficient capacity to contain runoff generated by 1 in 100 year 

average recurrence interval (ARI), 72 hour duration storm events (Umwelt, 2013). All sediment 

ponds and retention ponds on site are maintained low under normal operating conditions to 

allow for the capture of runoff. Temporary additional storage capacity is available within open 

cut pits and borrow pits on site. Permanent infrastructure is maintained to connect these 

storages to the Return Water Dam. 

A minimum freeboard of 500 mm is required on the TSFs at all times. This freeboard is to be 

maintained for use during emergency situations or additional lift interlocking capacity. Increased 

collar heights may be used to assist in water management under extreme or extended rainfall 

conditions to increase the capacity of TSFs. Care must be taken to ensure water is raised to a 

level where the surface pond does not reach the constructed earthen wall. This may 

compromise the structural stability of the wall and redefine the TSF as a water storage structure, 

for which it is not designed or legally built for. 

A TARP has been developed by NPM to outline the triggers and appropriate responses in the 

event of flooding conditions on site (NPM, 2014). Triggers relate to forecast rainfall events, the 

water levels within surface water storages and localised flooding. The response to flooding 

events generally includes the prioritisation and coordination of pumped transfers to maximise 

available storage capacity, emergency pumping to temporary storages including open cut pits 

and the Caloola Dams, the withdrawal of personnel and equipment from flooded areas and the 

notification of relevant authorities. 

5.2.2 Surface Water Quality 

A surface water quality assessment was undertaken as part of the Surface Water Management 

Plan provided in Appendix A. Water quality monitoring at NPM is undertaken within the following 

water management systems: 

� Clean water management system including watercourses and farm dams. 

� Dirty water management system including sediment ponds. 

� Contaminated water management system including retention ponds, stilling ponds, the 

Caloola Dams, the Process Water Dam and the Return Water Dam. 

The results of water quality monitoring are compared to water quality objectives set by NPM 

based on baseline data, historical trends and ANZECC and ARMCANZ (2000) guideline values. 

A TARP for water quality is provided in the Surface Water Management Plan (refer Appendix A) 

which outlines the appropriate actions and responses in the event that monitoring of surface 

water quality exceeds operational criteria. In the event that a water quality objective is 

exceeded, further site-specific investigations will be conducted to determine if the indicator is 

posing a risk to the environment by considering factors that may modify the biological effect of 

the indicator such as hardness. After considering site-specific modifying factors, more intensive 

monitoring will be conducted and the exposure risk of the contaminant will be determined. If 
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there is still considered a high risk of adverse effects to the environment, management or 

remediation action will be initiated. 

5.2.3 Erosion and Sediment Control 

An Erosion and Sediment Control Plan has been developed as part of the Surface Water 

Management Plan presented in Appendix A. Erosion and sediment control measures are 

implemented as part of any construction, mining or disturbance activities such as vegetation 

clearing, stockpiling of ore, construction of new plant, roads and access tracks and open cut 

mining operations. In addition, runoff from hardstand areas which include ore processing areas, 

site facilities and TSFs has the potential to increase to erosion and sediments. Without 

mitigation, these activities have the potential to cause soil erosion, sedimentation of 

downstream watercourses and a degradation of surface water quality. 

Erosion and sediment control measures utilised at NPM include: 

� Minimisation of disturbance activities. 

� Progressive rehabilitation of disturbed areas. 

� Controlled access to areas of disturbance and rehabilitation. 

� Implementation of the site drainage network including open channels, diversion bunds 

and surface storages to manage sediment-laden runoff. 

All erosion and sediment controls will be maintained for the duration of any disturbance activities 

during operations until the area has been stabilised and rehabilitated. 

5.2.4 Infrastructure Failure 

Water infrastructure on site at NPM is defined as the devices used to capture, store and transfer 

water and includes water storages, tanks, the network of stormwater drains, transfer pipes and 

pumps. These assets are to be operated and maintained as designed to meet water 

management requirements. 

Infrastructure failure may occur due to structural failure of water storages under extreme or 

extended rainfall events, electrical or mechanical failure of telemetry and pumps and blockages 

in drainage networks such as sediment or debris. Failure may occur at any stage and can result 

in a shortage of water supply, localised flooding or uncontrolled discharges from the site. 

Impacts resulting from infrastructure failure are mitigated by the regular inspection and 

maintenance of all assets relating to water management. 

5.2.5 Uncontrolled Discharges 

As discussed in Section 3.8, a critical component of the water management system at NPM is to 

maintain no discharge of dirty or contaminated water into the surrounding environment which 

may cause impacts to downstream water quality and watercourse stability. Consistent with this 

goal, the water management system is designed to cater for a 1 in 100 year ARI, 72 hour 

duration storm event and all water storages are maintained low to provide sufficient capacity to 

capture surface runoff. 

Uncontrolled discharges may occur to the surrounding environment due to pumping failure 

and/or during extreme or extended rainfall events. In accordance with the POEO Act and the 

conditions of EPL 4784, the EPA must be notified of incidents causing or threatening material 

harm to the environment.  
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5.2.6 Watercourses 

As the operations at NPM interact with Goonumbla Creek at a number of crossings and the 

proposed localised bunding of some locations, a Watercourse Management Plan has been 

developed to manage potential impacts on the watercourse from instabilities formed as a result 

of hydraulic changes. The Watercourse Management Plan and associated TARP is provided in 

the Surface Water Management Plan presented in Appendix A. 

Visual monitoring of Bogan River, Tenandra Creek, Goonumbla Creek and Cookopie Creek at a 

number of locations is targeted at managing potential impacts on channel form, bed and bank 

condition, riparian vegetation and creek instabilities resulting from crossing structures (e.g. 

bridge or culvert). The TARP provided in the Surface Water Management Plan (Appendix A) 

should be referenced to determine the appropriate actions in response to any instabilities in 

watercourses identified as a part of the monitoring program. Generally, responses include 

investigation and monitoring, determination of the impact risk and temporary stabilisation 

activities. 

5.3 Groundwater Management 

Operations at NPM have the potential to impact the level and quality of groundwater resources 

through the following processes: 

� Seepage from water storages and TSFs. 

� Drawdown of groundwater at the mine site as a result of underground and open cut 

mining activities. 

As part of the Groundwater Management Plan provided in Appendix B, as assessment of 

groundwater levels and quality was undertaken. Monitoring of groundwater at NPM occurs at 

various locations up and down gradient of the site. For the six groundwater monitoring locations 

specified in EPL 4784, the licence details the groundwater monitoring requirements, including 

parameters, frequency, sampling method and testing method.  

The results of groundwater monitoring are used to determine potential impacts of operations on 

groundwater resources. A TARP for groundwater levels and quality is provided in the 

Groundwater Management Plan, which provides the appropriate actions in response to trigger 

values. In the event of an exceedance of groundwater level or quality trigger, further site-specific 

investigations and more frequent monitoring will be conducted to determine the cause of any 

issues to ascertain if the change is related to mining operations. If the risk of adverse effects to 

the surrounding environment or groundwater users is considered high, management or remedial 

action will be initiated. 
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6. Monitoring of Water Management 

6.1 Inspections 

NPM undertake a general site inspection weekly and following significant rainfall events (greater 

than 55 mm in 24 hours). During these inspections, water management and sediment control 

structures will be inspected for capacity, structural integrity and effectiveness, with the results 

recorded and reported on where appropriate. 

6.2 Monitoring Requirements 

A comprehensive surface water and groundwater monitoring program has been developed as 

part of the HSEQ Management System at NPM. A key component in mitigating the potential 

impacts of mining and processing operations at NPM is the monitoring of water quality and 

watercourse condition. The main objective of monitoring is to ensure that water management 

measures implemented function as designed.  

The Surface Water Management Plan, presented in Appendix A, and the Groundwater 

Management Plan, presented in Appendix B, provide the details the surface water monitoring 

and groundwater monitoring programs respectively and a summary is provided in the following 

sections. 

6.2.1 Surface Water Monitoring Program 

Surface Water Quality 

Surface water quality monitoring of clean, dirty and contaminated water management structures 

is undertaken by a suitably qualified professional in accordance with inspection schedules that 

are based on assessed risk. Additional monitoring is to be undertaken when deemed necessary, 

such as following significant rainfall events. The sampling locations for the surface water quality 

monitoring program are provided in Figure 6-1. Water quality sampling frequency and monitored 

parameters are summarised in Table 6-1. 

Table 6-1   Surface Water Quality Monitoring Program 

System Frequency Parameter** 

Clean water system – farm 

dams 

Quarterly (minimum 

annually*) 

pH, EC, TSS, TDS, Cu, Na, K, 

Ca, Mg, Cl, SO4, HCO3, CO3 

Clean water systems – 

watercourses 

Quarterly (minimum 

annually*) 

pH, EC, TSS, TDS, Cu, Na, K, 

Ca, Mg, Cl, SO4, HCO3, CO3 

Dirty water system Minimum quarterly* pH, EC, TSS, TDS, Cu, Na, K, 

Ca, Mg, Cl, SO4, HCO3, CO3 

Contaminated water system Quarterly pH, EC, Cu 

Annually TSS, TDS, Na, K, Ca, Mg, Cl, 

SO4, HCO3, CO3, Al, As, Ba, 

Be, Cd, Co, Cu, Cr, Mo, Ni, 

Pb, Se, Th, U, Zn 

* Minimum sampling frequency, with additional sampling following heavy rainfall events. 

** Metals are sampled as dissolved concentrations 
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Figure 6-1  Surface Water Quality Monitoring Locations 
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Water samples are sent to a National Association of Testing Authorities (NATA) accredited 

laboratory for analysis and the results are recorded. As discussed in Section 5.2.2, the results of 

water quality monitoring are compared to water quality objectives. The TARP for water quality 

provided in the Surface Water Management Plan (refer Appendix A) outlines the appropriate 

actions in response to results exceeding operational criteria. 

Watercourse Stability 

Visual monitoring of Bogan River, Tenandra Creek, Goonumbla Creek and Cookopie Creek at a 

number of locations is undertaken in conjunction with quarterly water quality monitoring by a 

suitably qualified professional to identify any instabilities that may form as a result of operations. 

The monitoring locations for assessing watercourse stability include the locations presented in 

Figure 6-2 as well as the Goonumbla Creek crossing structures as shown in Figure 6-3. 

Monitoring is undertaken quarterly, with additional monitoring following heavy rainfall events, 

and includes a visual assessment of channel form, the presence of instabilities in watercourse 

banks and riparian vegetation. 

The results of the visual inspection of watercourse stability are recorded on a field monitoring 

sheet. As discussed in Section 5.2.6, the TARP provided in the Surface Water Management 

Plan (refer Appendix A) should be referenced to determine the appropriate actions in response 

to any instabilities identified as a part of the monitoring program. 

6.2.2 Groundwater Monitoring Program 

Monitoring of groundwater levels and quality is undertaken quarterly by a suitably qualified 

professional. The monitoring bores sampled as part of the groundwater monitoring program are 

provided in Figure 6-4. Groundwater sampling frequency and monitored parameters are 

summarised in Table 6-2. 

Table 6-2   Groundwater Monitoring Program 

Frequency Parameter** 

Quarterly Standing water level. 

Quarterly pH, EC, TDS, HCO3, CO3, SO4, Cl, Ca, Mg, 

Na, K, Al, Sb, As, B, Be, Cd, Cr, Co, Cu, Pb, 

Mn, Md, Ni, Se, Zn, NO3, Sr, Tl, Th, U, Fe, Hg. 

** Metals are sampled as dissolved concentrations 

Water quality samples are sent to a NATA accredited laboratory for analysis. In accordance with 

the requirements of EPL 4784, the results of monitoring conducted at the six groundwater 

monitoring locations specified by the licence must be recorded and retained for at least four 

years. The record must include the date, time and point at which the sample was taken and the 

name of the person who collected the sample. 

As discussed in Section 5.3, a TARP for groundwater monitoring is provided in the Groundwater 

Management Plan (refer Appendix B), which provides the appropriate actions in response to 

trigger values. 
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Figure 6-2  Watercourse Stability Monitoring Locations 
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Figure 6-3  Goonumbla Creek Crossing Watercourse Monitoring 
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Figure 6-4  Groundwater Monitoring Locations 
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7. Reporting 

Reporting at NPM involves a number of internal and external reporting procedures that comply 

with statutory and operational requirements. Reporting requirements related to water 

management are detailed in the following sections and summarised in Table 7-1. 

Table 7-1   Summary of Water Management Reporting 

Report Frequency Information reported Responsibility Recipient 

Internal monthly 

report 

Monthly Water management 

performance and 

targets 

Environmental 

Department 

NPM Senior 

Leadership 

Department 

Environmental 

Monitoring 

Summary 

Quarterly Monitoring results for 

surface water quality, 

groundwater quality 

and groundwater 

levels 

Environmental 

Department 

Public via the 

NPM website 

Community 

Consultative 

Committee 

Biannual  Discussion of water 

management 

performance 

Community and 

External Affairs 

Manager 

Representatives 

from a cross-

section of the 

community 

Neighbours 

meeting 

Biannual Discussion of water 

management 

performance 

Community and 

External Affairs 

Manager 

Neighbours of 

NPM lease 

boundary 

Annual 

Environmental 

Management 

Report (to be 

replaced with 

Annual Review) 

Annual Monitoring results for 

surface water quality, 

groundwater quality 

and groundwater 

levels; assessment of 

water management 

system performance 

Environmental 

Department 

Government 

agencies; public 

via the NPM 

website 

National Pollution 

Inventory 

Annual Monitoring results for 

surface water quality 

and groundwater 

quality 

Environmental 

Department 

Shareholders; 

public via the NPM 

website 

7.1 Incident Reporting 

Any incident which occurs within the site boundary or is associated with operations at NPM 

must be reported by the employee or contractor who has been associated with or witnessed the 

incident. The method for reporting the incident is outlined in the NPM incident and reporting 

procedure (A139552). 

In accordance with the requirements of EPL 4784, NPM, its employees or contractors must 

notify the EPA of incidents causing or threatening material harm to the environment immediately 

after the person becomes aware of the incident. Notifications must be made by telephoning the 

Environment Line service on 131 555. NPM must also provide written details about the 

notification to the EPA within seven days of the incident. 
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NPM must notify NOW in writing immediately upon becoming aware of a breach of any 

conditions set out in WALs held by NPM. 

7.2 Monitoring Results 

In accordance with Section 66(6) of the POEO Act and requirements issued by the EPA, NPM 

must publish water quality monitoring data that has been collected as a result of EPL 4784 

requirements. A summary of all monitoring results is made publicly available at the mine and on 

the NPM website and is updated on a quarterly basis. 

NPM must keep a record of the volume of water extracted from the Lachlan Valley borefield or 

the Lachlan River under the WALs held by NPM which are outlined in Section 2.4. As required 

by the conditions set out in the licences, the record must be kept for at least five years and be 

produced for inspection when requested by NOW. The record must include the following details: 

� The date and period of time during which water is taken under the licence. 

� The volume of water taken. 

� The water supply work approval number of the water supply work used to take the water. 

� The purpose for which the water was taken. 

7.3 Complaints 

In accordance with the requirements of EPL 4784, NPM must keep a record of any complaint 

made to NPM or any employee or agent of NPM in relation to pollution arising from any NPM 

activities. The record of complaint must be kept for at least four years and must include the 

following details: 

� The date and time of the complaint. 

� The method by which the complaint was made.  

� Any personal details of the complainant which were provided by the complainant or, if no 

such details were provided, a note to that effect. 

� The nature of the complaint. 

� The action taken by NPM in relation to the complaint, including any follow-up contact with 

the complainant. 

� If no action was taken by NPM, the reasons why no action was taken. 

7.4 Annual Return 

An annual return must be provided to the EPA in accordance with the requirements of EPL 

4784 comprising a Statement of Compliance and a summary of monitoring and complaints 

recorded over the 12 month reporting period. 

7.5 Annual Review 

NPM will prepare and Annual Review (previously an Annual Environmental Management 

Report) that reviews the performance of operations at NPM against the requirements of the 

WMP, provides an overview of environmental management actions taken and summarises the 

monitoring results over the 12 month reporting period. The Annual Review typically includes the 

following elements specific to water management: 

� Any amendments to licensing or statutory approvals. 
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� A summary of any complaints or incidents relating to the performance of the water 

management system over the reporting period. 

� A summary of the monitoring results collected over the reporting period and assessment 

against any relevant criteria. 

� An evaluation of any trends in the monitoring results occurring across the site over the life 

of the Project. 

� Any non-compliance recorded during the reporting period and the actions taken to ensure 

compliance. 

� Identification of any discrepancies between the predicted and actual impacts of the 

Project and an analysis of the potential cause of any significant discrepancies. 

� An evaluation of the site water balance. 

� Volume of water extracted from the Lachlan Valley borefield or the Lachlan River under 

the WALs held by NPM 

� A summary of management actions to be implemented over the next year to improve the 

environmental performance of the Project. 

Management actions identified in the Annual Review relating to the water management system 

may include: 

� Refinements to performance criteria and objectives. 

� Changes to monitoring frequency, parameters or locations. 

� The initiation of any remedial actions. 
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8. Roles and Responsibilities 

All personnel carrying out work under the WMP must be familiar with the requirements of the 

plan and comply with it in full. All NPM personnel will be provided with appropriate instruction 

and training to possess the necessary skills and knowledge to competently perform their roles 

and to be aware of the associated hazards and risks outlined in the WMP. NPM employees and 

contractors are required to complete and environmental induction prior to working on the site 

that addresses the hazards and risks associated with the water management system. 

The key roles and responsibilities with respect to the management of surface and groundwater 

at NPM are provided in Table 8-1. 

Table 8-1   Key Roles and Responsibilities 

Role Responsibility 

Water Champion � The principal point of contact in relation to the WMP. 

� Coordinate the Water Team and delegate tasks and water enquiries 

at NPM.  

Water Team � Review or arrange a review of activities associated with the WMP on 

a regular basis. 

� Maintain a record of water monitoring results. 

� Investigate WMP non-conformances in accordance with relevant 

TARPs. 

� Determine appropriate management strategies and implement 

contingency measures in consultation with relevant departments. 

� Complete all internal and external reports required by the WMP. 

� Investigate and report on all incidents and complaints relevant to the 

WMP. 

� Maintain a record of all incidents and complaints relevant to the 

WMP. 

Operations and 

engineering 

managers 

� Installation, maintenance and operation of water management 

infrastructure. 

� Consult with the Water Team to determine appropriate 

environmental management strategies and contingency measures 

required by the WMP. 

� Consult with the Water Team with respect to the management of any 

contractor activities that may affect the effectiveness of the WMP. 

All employees 

and contractors 

� Undertake activities in accordance with relevant NPM policies, 

procedures and management plans and statutory and contract 

requirements. 

� Implement appropriate environmental management measures in 

accordance with the WMP. 

� Report all environmental incidents to the Water Champion. 
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9. Water Management Plan Revision 

The WMP will be reviewed and revised every year or as a result of: 

� Any regulatory or statutory requirements. 

� Any significant change to water management practices. 

� Construction of additional surface water storages. 

� Development of new open cut or underground mining areas. 

� Continual exceedences of any trigger values. 

� Any incident that requires reporting as discussed in Section 7.1. 

If changes to the WMP, the following key personnel are required to review the WMP before 

finalisation (as a minimum): 

� Mine Manager. 

� Environmental Advisor. 

� Water Champion. 

As part of the review process, NPM will investigate and implement ways to improve the 

environmental performance of the mine. This will be achieved through the effective application 

of best practice principles to mining operations including, where cost effective and practicable, 

the adoption of best practice technologies. NPM will continue to improve water management 

performance with progress to be monitored. 
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Appendix A – Surface Water Management Plan 
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Appendix B – Groundwater Management Plan 
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Appendix C – Site Water Balance 
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Appendix D – History of Water Management 
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Historical record for water management has been developed from previous revisions of the 

water management plan (NPM; 2013). The most recent revisions to the history of water 

management at the site have been provided from 2012 through to 2014. The table below 

provides a summary of water management undertaken as part of operations at NPM.  

Year Description of change 

Pre-1993 PSC won three bore pumps and a single pipeline from a borefield in Forbes to 

Parkes. PSC own a supply dam network to the east of Parkes. 

Pre-1993 Prefeasibility process for NPM assessed water supply options. The investigation 

included: 

� Engineering review of river water purchases and a standalone pumping 

system. 

� Extending the Forbes borefield (to 7500 ML/year). 

� Local area bores, closer to NPM, to be installed but this was ruled out due to 

a lack of viable water source. 

� Potential new dams in the local area but this was ruled out due to topography 

and rainfall not making it a viable option. 

� It was decided that the PSC borefield in Forbes would be extended. This was 

endorsed by Department of Land and Water Conservation (DLWC) and the 

engineering works were conducted by Department of Public Works and 

Services (DPWS). 

� A financial contribution was arranged: 

– Forbes to Parkes – PSC 25%, DLWC 25%, NPM 50%. 

– Parkes to NPM – NPM 100%. 

– NPM contributed to AUS $6.6 million. 

1993-1994 Letters exchanged between NPM and PSC in which an informal agreement was 

established that PSC would annually supply NPM with its water needs. 

The discussion did not include the provisions of the water source, frequency of 

supply or the method of delivery. 

1994 An initial agreement was made between PSC and NPM for the supply of 

1,850 ML/year (60 L/s). 

1994 NPM ran short of water, but did not stop production. It was determined that the 

causal factors were low water supply of 60 L/s and the high retention of water of 

the clay oxide tailings. 
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Year Description of change 

1994 An increase in water supply was sought by NPM as a result of an increase to total 

production (3.9 Mtpa to 5.4 Mtpa). It was then agreed a total of 2,680 ML/year 

(85 L/s) would be supplied. 

It was agreed that the water would be sourced from a borefield at Forbes PSC 

dams, east of Parkes. The dams would supply 1,200 ML/year of additional water. 

Both sources would supply potable water. 

As a result, PSC increased their extraction licence from 2,500 ML/year (pre-NPM 

development) to 4,350 ML/year (post-NPM development). This was based upon 

2,500 ML/year for the town, 1,850 ML/year for NPM, however the licence did not 

specify such breakdowns. 

1995 An agreement was struck between PSC and NPM that at the cessation of NPM 

the entire system would revert to PSC. 

1995 NPM ran short of water during the commissioning of the gold plant and sought an 

increase in water supply from PSC. 

1996 NPM further upgraded the pumping system from Parkes to NPM from 90 L/s to 

135 L/s to meet an expected shortfall during the summer periods. This was based 

on the expectation that the borefield capacity would be increased over summer, 

however increased demand from the Parkes community was not included. 

Consequently the spare pipe capacity from Forbes to Parkes was taken up by the 

Parkes community demand. 

1997-1998 NSW started a water reform process under a joint Federal and State body, which 

was assessing water issues Australia wide. 

1997 DLWC undertook a paper study on all NSW aquifers as recommended in the 

water reform. The report showed that the Upper Lachlan aquifer should be 

classified as ‘highly stressed’. This is the aquifer PSC access their water from. 

The sustainable yield for the aquifer was assessed as 1,500 to 2,000 ML/year. A 

counteractive hydrogeological study was conducted and found that the borefield 

was significantly stressed and unlikely to achieve the expected sustainable yields. 

1997 NPM and PSC applied for a river water licence due to the impending water 

shortages. NPM purchased a low security licence (486 ML) for industrial usage 

and PSC applied for a high security water licence (3,225 ML) for town supply. 

This was a joint application due to the two parties sharing a pumping facility. 

Local landholders challenged the application amid suspicion that PSC licence 

was simply to supply water to NPM. 

A Land Court decision (made in 1998) designated the PSC licence application for 

‘domestic use only’. 

1997-1998 NPM ran short of water but was able to avoid disruption to production. Planned 

shutdowns were brought forward to ease impact to production. A loss of 100,000 

tonnes resulted from feed input and was attributed to a 76 ML water short fall. 
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Year Description of change 

1998 NPM increased site storage capacity with the addition of a second cell to the 

Process Water Dam and an agreement to store water in an unused open cut pit 

was sought. 

1998-1999 Discussions were held between PSC and DLWC to demonstrate that 

2,500 ML/year was considered a sustainable yield prior to NPM. 

It was concluded that this was to be the accepted borefield sustainable yield. 

1999 DLWC issued a letter to PSC and NPM that the licence renewal was to be 

reduced to 2,500 ML/year. 

Consequently the borefield licence was reduced by 1,850 ML/year (43%). 

It was determined that alternative water sources would be established. 

1999 Capital expenditure request was put to NPM to convert the full water supply from 

Lachlan River water licences. The offer was made in light of reducing risk and 

aimed at meeting imposed borefield reduction dates set by DLWC. The request 

was rejected. 

1999 A study was commissioned by PSC (via DPWS) on the available options for 

water supply. It was recommended that AUS $10 million be spent upgrading the 

Parkes drinking water treatment plant. The reason given that Parkes would 

eventually be supplied river water which would require chlorination and filtration 

techniques. It was also recommended that the total amount of water for NPM be 

purchased in river water licences. 

The total cost was estimated at AUS $20 million over a ten year period. 

Discussions between PSC and the State government were unsuccessful in 

achieving the required funding. 

1999-2000 450 ML water was extracted from onsite water storages during the summer 

months and rainfall was sufficient to replenish these reserves during the winter 

months. 

2001 NPM conducted a water diagnostic on site to address the water issues faced at 

the time. Several recommendations were made, including the purchasing of river 

water licences for the full NPM quota. 

2002-2003 NPM ran short of water however production disruptions were avoided.  

The Central West district was classified as being in a drought conditions (which 

lasted nine years). Consequently, water stocks were unable to be replenished 

during the winter months. 

2003 A water storage dam was created (Caloola) from an existing borrow pit used for 

construction of a Tailings Storage Facility. 

The northern part was sectioned off and used for water storage (600 ML 

capacity), the southern part was used for borrow material. 

2003 Department of Infrastructure, Planning and Natural Resources announced that 

there would be a 70% allocation of water to high security river water licence 

holders for the Lachlan River. 
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Year Description of change 

2004 Caloola was expanded to the southern section (700 ML capacity). 

The borrow pit was extended east. 

2004 NPM received its first supply of river water. 

PSC continue to be the pumping agent for NPM. Works were completed to 

separate the Forbes/Parkes main supply pipeline, installation of a pipe connecting 

the river water to a bore tank, upgrade a transformer, installation of two river 

pumps and the installation of a balance tank specific for NPM needs. 

2004 NPM built a Water Treatment Plant to treat supplied river water for potable supply. 

Capacity of the treatment plant was to meet the demands of surface potable water 

and underground water requirements. General surface water use was untreated. 

2004 At the cessation of NPM, any river water licences will be deemed a saleable 

asset. 

2004 NSW government enacted all WSPs with no conversion of low security river 

water licences to high security river water licences until Wyangala Dam reaches a 

set level. 

This therefore means that it forces NPM to rely on the stressed aquifer for water 

supplies. 

2004 Department of Infrastructure, Planning and Natural Resources announced that 

there would be a 40% allocation of water to high security river water licence 

holders for the Lachlan River. 

2005 Efforts to reduce evaporation loss were undertaken at NPM, including the 

‘floating module’ concept which was to reduce evaporation by 85%. 

Below ground bulk water storages (in clay borrow pits) was another initiative, 

which required the procurement of mobile pumping equipment. 

2005 NPM purchase a general (low) security river water licence to the volume of 

2,976 ML with the intent to convert this to a high security river water licence when 

WSPs allow. 

The intent was to draw temporary river licences in January to March to build site 

stocks and therefore allowing the borefield to rest at a time when Parkes 

township demands were at their greatest. 

NPM paid AUS $1.06 million for the river licence, AUS $0.8 million for the Water 

Treatment Plant, AUS $0.4 million for the water tank agreement. 

2010 A significant rainfall event (200.5 mm in 72 hours; approximately equivalent to the 

100 ARI 72 hour design storm event) was received and caused widespread 

flooding. NPM was fined a disclosed financial amount due to the offsite release of 

contaminated water from its water infrastructure which was over capacity. 

2012 NPM conducted its third water diagnostic. 
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Year Description of change 

2012 A significant rainfall event (157 mm in 72 hours; approximately equivalent to the 

50 ARI 72 hour design storm event) was received and caused widespread 

flooding. There was no offsite discharge however it was recognised that actions 

had not been taken to mitigate this risk. 

2014 Development of a draft trigger action response plan (TARP) for site flood and 

drought management. Key recommendations include: 

� Management thresholds for surface water storages considering periods of 

intense or prolonged rainfall. 

� Drawdown management required for water stored within E22 open cut void.  

2015 Commence construction of TSF 3 (Rosedale TSF). 
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