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Glossary 
Alluvial Deposition from running waters. 

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.  

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. 

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. 

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. 

Evapotranspiration The loss of water from soil by evaporation and from plant surfaces by 
transpiration. 

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. 

Groundwater Water in a saturated zone, stratum or aquifer beneath the surface 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. 
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Hydrology The study of rainfall and surface runoff processes. 

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

Pan factor Reduction factor applied to measured pan evaporation to simulate 
evaporation from natural water bodies and surface water storages. 

Percentile The value of a variable below which a certain percent of observations fall. 
For example, the 80th percentile is the value below which 80 percent of 
values are found. 

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. 

Rill tower Tower structure with openings in a spiral pattern used to stockpile ore. The 
ore falls inside the rill tower and out the openings, distributing the ore 
evenly around the base of the tower. 

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. 

Subsidence The vertical lowering, sinking or collapse of the ground surface. 

Supernatant The clear water above the tailings. 

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.  
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Abbreviations 
ARI Average recurrence interval 

BOM Bureau of Meteorology 

EC Electrical conductivity 

EPA Environment Protection Authority 

EPL Environment Protection Licence 

ES Enforcement standard 

FD Farm dam 

GHD GHD Pty Ltd 

ha Hectare 

km Kilometre 

L/s Litre per second 

m Metre 

mg/L Milligram per litre 

ML Megalitre 

ML/day Megalitre per day 

ML/year Megalitre per year 

mm Millimetre 

Mtpa Million tonnes per annum 

NOW NSW Office of Water 

NPM Northparkes Mines 

NTU Nephlometric turbidity unit 

PAL Preventative action limit 

PSC Parkes Shire Council 

RP Retention pond 

RUSLE Revised Universal Soil Loss Equation 

SP Sediment pond 

STP Stilling pond 

SWMP Surface Water Management Plan 

TARP Trigger Action Response Plan 

TDS Total dissolved solids 

TSF Tailings storage facility 

TSS Total suspended solids 

µS/cm Microsiemen per centimetre 
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WAL Water access licence 

WM Act Water Management Act 2000 

WSP Water Sharing Plan 



 

GHD | Report for Northparkes Mines - Surface Water Management Plan, 22/17289 | 1 

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 several 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. 

GHD Pty Ltd (GHD) was commissioned by NPM to prepare a Surface Water Management Plan 
(SWMP) as part of the Water Management Plan for the mine. The SWMP 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 as shown in Figure 1-3. The management plan has been 
prepared to satisfy Clause 23, Schedule 3 of development consent DC 11_0060 which was 
granted under the Environmental Planning and Assessment Act 1979. 

1.1 Report Objectives 

The SWMP has been developed to address the requirements of development consent 
DC 11_0060 through the completion of the following scope elements: 

 Collate and review existing information and studies relating to the operation of the surface 
water management system.  

 Establish an understanding of the surface water management system at the site. 

 Categorise the existing conditions that are specific to surface water management 
requirements. 

 Develop catchment plans for both the existing and the approved site layouts.  

 Identify the clean, dirty and contaminated surface water management systems.  

 Undertake a review of the capacity of dirty and contaminated surface water storages in 
accordance with Managing Urban Stormwater: Soils and Construction, Volume 1 and 
Volume 2E (Landcom, 2004; DECC, 2008).  

 Determine the suitability of flooding management and waterway conditions. 

 Undertake a surface water quality assessment and review existing water quality 
assessment criteria. 

 Determine the future surface water management requirements. 

 Review and develop surface water monitoring requirements. 

 Identify the reporting, responsibilities and training requirements for the SWMP. 

The specific requirements of the SWMP content are outlined in Table 1-1, along with the 
sections of the SWMP report where these have been addressed. 
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Table 1-1   Relevant Management Plan Conditions 

Element Where addressed in 
this report 

Conditions of approval (DC 11_0060) 

Detailed baseline data on water flows and quality in the waterbodies that 
could be affected by the Project. 

Section 3 

A detailed description of the water management system on site. Section 2 

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. 

Section 4 and 
Appendix D 

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. 

Section 5 

Reporting procedures for the results of the monitoring program. Section 6 

A plan to respond to any exceedances of the performance criteria and 
mitigate any adverse surface water impacts of the Project. 

Section 4 and 
Appendix D 

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

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. 

Water Management 
Plan (GHD, 2014a) 

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 

Section 3 
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Element Where addressed in 
this report 

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. 

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. 

Site Water Balance 
(GHD, 2014b) 

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 4 

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 
(GHD, 2014b) 

1.2 Overview of Site Operations 

The following sections provide a brief overview of the site operations under existing, approved 
and proposed conditions. A summary of the 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 when 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. 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. 

NPM currently owns approximately 6,481 ha of land, comprising the active operational areas of 
the mine, as well as agricultural land within the surrounding area, which primarily farms wheat 
and canola. 

The site surface features associated with operations at NPM are provided in Figure 1-2 and 
includes 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. 
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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. 
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Table 1-2   Summary of Existing, Approved and Proposed Operations (Umwelt, 2013a) 

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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1.3 Relevant Legislation 

1.3.1 Protection of the Environment and Operations Act 1997 

NPM holds environment protection licence (EPL) 4784 which was issued by the NSW 
Environment Protection Authority (EPA) and identifies two surface water discharge locations as 
detailed in Table 1-3. 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 discharges. 

Table 1-3   Environment Protection Licence 4784 Conditions 

EPA point 
Type of discharge 

point 
Description 

7 
Wastewater 
discharge (surface) 

Process Water Dam – Discharge from ore 
processing wastewater treatment plan 

8 
Wastewater 
discharge (surface) 

Process Water Dam – Discharge from 
underground surge dams 

There is currently no surface water monitoring required by the conditions in EPL 4784, however 
there are extensive groundwater monitoring requirements which have been discussed further in 
the Groundwater Management Plan (GHD, 2014c). 

1.3.2 Water Management Act 2000 

The water sharing plans (WSPs) relevant to NPM operations include two plans made under 
Section 50 of the Water Management Act 2000 (WM Act). NPM is located within the area 
covered by the WSP for the Macquarie Bogan Unregulated and Alluvial Water Sources. Raw 
water supply for the operational requirements at NPM is supported by water access licences 
(WALs) to extract water from the Lachlan River, which is regulated by the WSP for the Lachlan 
Regulated River Water Source. Table 1-4 identifies the WALs currently held by NPM relevant to 
surface water, the annual extraction limit and the works location. 

Table 1-4   Active Water Access Licences 

Approval 
number 

Water 
access 
licence 

Volume share 
(ML/year) 

Category Works location 

70AL600852 7866 495 
Regulated river 
(high security) 

Goonbang Creek, East 
Condobolin 

70AL600028 8241 2,976 
Regulated river 
(general security) 

Lachlan River, West 
Forbes, U/S Jemalong 
Weir 

70AL603027 9995 260 
Regulated river 
(high security) 

Lachlan River, Cowra 

70AL603276 13108 300 
Regulated river 
(general security) 

Lachlan River, Forbes 

70AL600501 1698 486 
Regulated river 
(general security) 

N/A 
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As indicated by Table 1-4, operations at NPM can be supplied with up to 4,517 ML/year from 
surface water sources, subject to the allocation and availability of water. This is in addition to 
WALs for groundwater extraction from the Lachlan Valley borefield, which is discussed further in 
the Groundwater Management Plan (GHD, 2014c). 

The management of surface water extraction limits for the operations are reviewed annually with 
all water volumes extracted recorded in a log and reported to the NSW Office of Water (NOW) 
upon request. As part of NPM operations the daily volumes extracted through the surface water 
sources are metered and recorded on a daily basis. The historical trends in this metered data 
along with predicted future extractions are discussed further in the Section 4.7.1. 

Controlled Activities Approval 

Any works within the defined riparian zone of a creek, including the Goonumbla Creek road 
crossing, are to be carried out in accordance with the WM Act. Works undertaken on waterfront 
land (i.e. near a river, lake or estuary) require a Controlled Activity Approval, unless they are 
defined as exempt. NOW has developed Guidelines for Instream Works on Waterfront Land and 
Guidelines for Riparian Corridors on Waterfront Land (NOW, 2012a; 2012b) which provide 
recommendations for the design and construction of instream works and an indication of the 
width of riparian zones to be considered.  

NOW should be consulted in relation to any proposed construction activities within existing 
riparian corridors to determine if a Controlled Activities Approval is required and the suitability of 
any potential engineering controls and general mitigation measures. 

1.4 Consultation 

The SWMP has been prepared in consultation with the NOW and EPA, as required by 
conditions of the development consent DC 11_0060.  
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2. Existing Surface Water Management 
2.1 Water Management Structures 

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. 

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 (FD) 
surrounding active mining areas in order to capture and divert clean water away from 
areas disturbed by mining operations. 

 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 (SP) 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 (RP), 
stilling ponds (STP), Caloola Dams, Process Water Dam and 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. The existing water management system, as result of the approved project, will 
continue to control and treat runoff from the site, with all pit water and mine surface water runoff 
directed to the mine water management system.  

There have been no reported instances of uncontrolled discharges to surrounding waterbodies 
from the water management system at NPM during dry weather conditions. 

Figure 2-1 and Figure 2-2 provide a representation of the water cycle at NPM under existing 
conditions. A schematic of the overall water management system is provided in Figure 2-3. 

The surface water catchment plan for the site under existing conditions is presented in  
Figure 2-4 and a plan indicating the surface water flow paths is provided in Figure 2-5. 

2.2 Clean Water Management 

Clean water management at NPM involves: 

 The diversion of clean catchments away from areas of disturbance. 

 Maintaining the integrity of existing farm dams within the  site boundary. 

 Maintaining disturbance outside of riparian corridors of watercourses within the site 
boundary and surrounding areas. 

 The monitoring of surface water quality within watercourses and existing farm dams 
within the site boundary and surrounding areas.  
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2.2.1 Farm Dams 

A number of farm dam storages are located within and outside the site boundary. These 
storages have existed historically as part of previous agricultural land uses. The farm dams are 
not utilised as part of the water management system at NPM as a source of water, however the 
storages are monitored for water quality. If required, NPM could utilise the volume held within 
these dams as an auxiliary source of clean water, subject to appropriate volumetric licensing. 

Over time the operations have utilised existing farm dams that were appropriately located as 
sediment ponds where disturbance activities have been required. With the rehabilitation of the 
areas of disturbance, these sediment ponds have reverted back to farm dams. 

As the farm dams do not form a component of the water management system for NPM, these 
dams have not been considered in any catchment plans or water balance models to date. 

2.2.2 Raw Water Tank 

The Raw Water Tank receives water from the PSC supply pipeline, which is sourced from the 
Lachlan Valley borefield and the Lachlan River. The tank supplies water to the Water Treatment 
Plant with excess water transferred to the Process Water Dam. 

2.2.3 Water Treatment Plant 

The Water Treatment Plant treats raw water supplied by PSC. Treated water is stored in the 
Potable Water Tank. When flows from the Water Treatment Plant exceed the storage capacity 
of the Potable Water Tank, excess water is transferred to the Process Water Dam. 

2.2.4 Potable Water Tank 

Treated water from the Water Treatment Plant is stored in the Potable Water Tank for supply to 
the administration and office buildings, contractor’s yard, dust suppression (rill towers and truck 
fill point), truck washdown, concrete batching plant, processing plant and the underground 
mining operations. Excess water is transferred from the Potable Water Tank to the Process 
Water Dam. 

2.3 Management of Dirty and Contaminated Water  

Storages associated with the dirty and contaminated water management systems have been 
summarised in Table 2-1.  

Table 2-1   Dirty and Contaminated Water 

Storage 
Cumulative 
volume (ML) 

Treatment methods Licensing 

Sediment ponds 

SP1, SP3, SP4, SP10, SP15, 
SP16 

40.7 
Settlement aided with 
flocculation 

Not 
required. 

Retention ponds 

RP1-10, RP12, RP13, RP15, 
RP16, RP19, RP20-30, RP31 

157.3 
Settlement aided with 
flocculation 

Not 
required. 

Return Water Dam 14.0 
Settlement aided with 
flocculation 

Not 
required. 
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Storage 
Cumulative 
volume (ML) 

Treatment methods Licensing 

Process Water Dam 14.4 
Settlement aided with 
flocculation 

Not 
required. 

Sediment Dams 1 and 2 7.1 
Settlement aided with 
flocculation 

Not 
required. 

Caloola Dams 670.0 
Settlement aided with 
flocculation 

Not 
required. 

E22 open cut void 
27,000 

(estimated to 
top of bank) 

Settlement aided with 
flocculation 

Not 
required. 

*Stilling ponds have been excluded due to their minimal storage and inability to provide any detention. 

A detailed breakdown of each settlement and retention pond storage and their respective 
catchments has been provided in Appendix A. 

2.3.1 Retention Ponds 

There are currently 27 retention ponds present at NPM which collect and store surface water 
runoff from areas associated with mining and ore processing. Also, RP9 receives water 
recovered from the contractor’s yard. The water level in the retention ponds are maintained low 
by pumping water to the Process Water Dam and to the E22 open cut void if required. 

2.3.2 Process Water Dam 

The Process Water Dam receives water from the Raw Water Tank and excess water from the 
Water Treatment Plant and Potable Water Tank, in addition to water pumped from the retention 
ponds, Return Water Dam and underground workings and water recovered from the 
administration and office buildings. Water is supplied from the Process Water Dam to the 
processing plant via the Process Water Tank. 

2.3.3 Tailings Storage Facilities 

The TSFs receive tailings from the processing plant generated by ore processing. Tailings settle 
out and supernatant water and runoff is contained and decanted to the Return Water Dam for 
reuse in the water management system. The proportion of water recovered from the TSFs is 
dependent on evaporation and the entrainment of water in the tailings. Annually, approximately 
30% of the total water is recovered from tailings stored in above ground TSFs (i.e. TSF 3 and 
Estcourt TSF) and approximately 50% recovered from tailings stored in pit TSFs (i.e. E27 TSF). 
Figure 2-6 presents a representation of tailings storage for both above and below ground TSFs. 

2.3.4 Sediment Ponds 

A total of six sediment ponds are operated by NPM to collect and store sediment-laden runoff 
from disturbed areas. In addition, SP4 also receives overflows from the Return Water Dam. The 
water level in the sediment ponds are maintained low by pumping water to the Return Water 
Dam and to the Process Water Dam if required. 
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NOTES:

Deposition activities are currently cycled between Estcourt TSF 
and E27 TSF. Once the first lift of Escourt SF is filled, tailings will 
be cycled between Rosedale TSF 3 and the combined Estcourt 
and E27 TSF.

The proportion of water recovered for all TSFs is dependent on 
evaporation and the entrainment of water in the tailings.  Annually 
approximately 30% is recovered from above ground TSFs and 
approximately 50% is recovered from tailings below ground.

ROM Production rate is expected to vary between 6.5 Mtpa and 
8.5 Mtpa.

Decant stored water 
to Return Water Dam

Starter Dyke – 10m

Maximum Embankment Height – 28m

Parameter Value
Final Settled Density of Tailings 1.37 t/m3

E27 Open Pit Capacity 18.1 Mt
Estcourt TSF Capacity 24.2 Mt
Estimated Rosedale TSF 3 Capacity 129 Mt
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2.3.5 Return Water Dam 

The Return Water Dam receives surface water runoff from contributing catchments, water 
decanted from the TSFs and water pumped from the sediment ponds and the Caloola Dams. 
The water level in the Return Water Dam is maintained by pumping water to the processing 
plant, the Process Water Dam and the Caloola Dams using level sensors and large capacity 
vertical centrifugal electrical pumps. Overflows from the Return Water Dam are directed to SP4, 
located adjacent to the dam. 

As the Return Water Dam has a relatively small capacity, it is not effective as a pollution control 
device. However, the Caloola Dams are used as temporary storage to provide the additional 
capacity required to meet water management requirements. 

2.3.6 Caloola Dams 

The Caloola North Dam and Caloola South Dam allow for the temporary storage of water 
recovered from the TSFs during periods of excess water via pumped transfers to and from the 
Return Water Dam. 

2.4 Potable and Wastewater Systems 

Potable water at NPM is produced by treatment of water supplied from external sources in the 
Water Treatment Plant. External water supply is minimised by reuse and recirculation of water 
across the site. However, potable water is required for some processes, such as underground 
mining equipment use and dust suppression, as recycled water generally has unsuitable and 
inconsistent quality. 

Potable water at NPM is supplied to: 

 Administration and office buildings. 

 Contractor’s yard. 

 Emergency services. 

 Truck washdown. 

 Dust suppression (rill towers and truck fill). 

 Concrete batching plant.  

 Processing plant. 

 Underground mining processes. 

Sewage from the administration and office buildings is processed by two treatment plants 
located next to the processing plant and the underground operations buildings, with the 
resultant water transferred to the Process Water Dam. Biocycle units or two-stage septic 
systems are used by contractors as required. 
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3. Existing Conditions 
3.1 Climate 

3.1.1 Rainfall 

Northparkes Mines provided site-specific rainfall data for the period from 2006 onwards. This 
data series was not considered long enough to simulate long-term wet and dry conditions at the 
site. For the purposes of the site water balance, a more complete record period 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 monthly rainfall statistics were also determined for the period of record from the Goonumbla 
(Coradgery) Station. Selected statistics are provided in Figure 3-2. The average monthly rainfall 
was observed to vary from a low of approximately 36 mm in September to a high of 
approximately 52 mm in January.  
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Figure 3-2 shows a significant variation in the maximum recorded monthly rainfall with the 
largest monthly value being approximately 323 mm in April and the least monthly value being 
approximately 106 mm in August. The minimum recorded monthly rainfall was 0 mm for all 
months, expect for May, which has a minimum of 0.5 mm. 

 

Figure 3-2  Monthly Rainfall Statistics for Goonumbla (Coradgery) Station 

A comparison of average monthly rainfall recorded at the Goonumbla (Coradgery) Station and 
the corresponding SILO Patched Point Data is presented in Figure 3-3. The figure indicates that 
the SILO data reasonably represents the historical recorded rainfall at the BOM station. The 
localised data set was found to vary slightly however indicates similar trends.  

 

Figure 3-3  Comparison of Average Monthly Rainfall Data from BOM and 
SILO Patched Point Data for Goonumbla (Coradgery) Station 
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3.1.2 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 adopted for the water balance is presented in Figure 3-4. 

 

Figure 3-4  Average Daily Evaporation Each Month from Condobolin 
Agricultural Research Station 

A pan factor of 0.9 was applied to the daily evaporation rates to simulate the evaporation of 
water from surface storages. Evapotranspiration factors were applied in the hydrologic model to 
simulate evapotranspiration losses from impervious and vegetated catchments. 

3.1.3 Event Distribution 

From the long-term rainfall data discussed in Section 3.1.1, an assessment of the number of 
events likely to occur within the available 114 years of data was undertaken. A summary of the 
assessment is provided in Table 3-1, including triggers based on rainfall specified by the Trigger 
Action Response Plan (TARP) for flooding (NPM, 2014), the average recurrence interval (ARI) 
of the event, the number of events recorded in the historic rainfall time series and an indicative 
flood event. 

Table 3-1   Rainfall Depths for Flood Triggers 

Trigger (rainfall within 24 
hours) 

Average recurrence 
interval  

Number of Events 
(1900–2013) 

Indicative flood 
event 

Normal conditions 
(<48.6 mm) 

Average rain day 6,953 No flooding 

Level 1 trigger (55.0–
75.1 mm) 

2–5 year 36 Minor flooding 

Level 2 trigger (75.2–
102.0 mm) 

5–20 year 16 Moderate 
flooding 
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Trigger (rainfall within 24 
hours) 

Average recurrence 
interval  

Number of Events 
(1900–2013) 

Indicative flood 
event 

Level 3 trigger 
(>102.1 mm) 

20–100 year 3 Significant 
flooding 

From the results provided in Table 3-1, it is clear that level 3 triggers have a 2.7% chance of 
occurring in any given year whereas level 1 triggers have a 32% chance of occurring per year of 
operation. 

3.2 Soils 

3.2.1 Soil Types 

Currently the mining operations cover approximately 31% of the overall area within the mining 
leases held by NPM. It is expected that much of this area is represented as a disturbed or 
imported soil type. 

Natural Resource Consultants (2006) identified two key soil units at NPM as part of the Topsoil 
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 with the area. 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 3-2. 

Table 3-2   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). 
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Layer (depth) Soil Unit 1 Soil Unit 2 

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. 

3.2.2 Erosion Risk 

Disturbance activities are a function of the daily operation of NPM. These disturbance activities 
will pose a different erosional risk over the extent of a year as rainfall varies from month to 
month. Erosion risk has been determined using categorises from low to high for each month of 
the year, where the area of disturbance has been considered as the total water management 
system catchment and the Soil Loss Classes defined in Managing Urban Stormwater: Soils and 
Construction Volume 1 (Table 4.2; Landcom, 2004). The results of this assessment have been 
provided in Table 3-3. 

Table 3-3   Erosion Risk 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Average 
monthly 
rainfall 
(mm) 

52.0 47.5 40.8 38.8 40.6 43.6 42.1 41.9 36.1 45.4 47.1 45.9 
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From the results of Table 3-3, it is clear that the highest risk for erosion within the site boundary 
will be within the summer months of January and February. When disturbance activities are to 
be undertaken within these months it is recommended that additional management measures 
are undertaken as appropriate. 
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3.3 Site Water Balance  

A site water balance was prepared by Groundwater Resource Management (2004) and is used 
to assist in the management and reporting of water use at the site and in the assessment of 
water supply security. The site water balance was updated by GHD (2014b) to represent 
existing and approved site conditions. The model used to represent to NPM water balance was 
GoldSim Version 10.50 (GoldSim Technology, 2011). This software is a graphical object 
oriented system for simulating either static or dynamic systems. It is like a ‘visual spreadsheet’ 
that allows one to visually create and manipulate data and equations. 

The model was produced by representing the water cycle at the site as a series of elements, 
each containing pre-set rules and data, that were linked together to simulate the interaction of 
these elements with the water cycle. The water cycle was simulated over time in GoldSim and 
selected outputs from the modelled system were statistically summarised. 

To assess the impact of rainfall on the site, modelling was completed by applying 114 different 
rainfall patterns over the simulation timeline. To complete this, the simulation timeline was 
modelled for 114 ‘realisations’, where each realisation represented a single model run. The 114 
realisations were applied as the historical rainfall data extended from January 1900 to 
December 2013, which represents 114 years of complete rainfall data available. The only 
variation between realisations was that each realisation modelled a different continuous 
historical rainfall pattern. 

3.3.1 Modelling Representation 

Existing Conditions 

The water cycle for existing conditions at NPM is represented in Figure 2-3. This was modelled 
in GoldSim using the site water balance prepared by Groundwater Resource Management 
(2004), which was updated to represent existing site conditions in 2014. To model the mining 
activities which may occur under existing conditions, the water balance model was based on 
existing site conditions assuming maximum extraction of 6.5 Mtpa of ore. To undertake the 
modelling, the following simplifications were incorporated: 

 Transfer rates were modelled using daily time steps. In reality, transfer rates are 
determined during the day on an ‘as needs’ basis and may apply over periods smaller 
than a day. 

 The rate of delivery of potable water to the administration buildings and contractor’s yard 
was input at constant rates. This was determined from daily data obtained from NPM. In 
reality, the demand for potable water in the administration buildings and contractor’s yard 
varies daily. 

 Operating rules and conditions were established in the model in accordance with advice 
from NPM. 

 Rainfall and runoff are represented in daily time steps and therefore short duration, high 
intensity events are not accurately represented by the model. In reality, more overflows 
from surface water storages may occur than represented by the water balance model. 

Tailings deposition is undertaken in a cyclic manner between different TSFs to promote 
desiccation and consolidation of the tailings. The water balance model assumed that deposition 
of tailings at Estcourt TSF and E27 TSF commenced at the start of 2014 and is cycled between 
the two TSFs. 
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Approved Operations 

The GoldSim water balance model developed for existing conditions was modified to represent 
the approved conditions for the water cycle. Figure 2-3 shows the existing water cycle with 
changes associated with approved conditions (highlighted in orange). The primary modification 
to the system under approved conditions is the addition of TSF 3. Once the construction of 
TSF 3 is completed, tailings deposition was assumed to be cycled between TSF 3, Estcourt 
TSF and E27 TSF. The results presented for the approved conditions are based on the 
predicted site conditions when TSF 3 is operational. Two scenarios for approved conditions 
were modelled, based on the current extraction rate of 6.5 Mtpa of ore and the maximum 
approved extraction rate of 8.5 Mtpa of ore. 

3.3.2 Results 

The water cycle timeline was simulated using a historic time series of daily rainfall data 
extending over 114 years. A total of 114 simulations were applied to this timeline with each 
simulation modelling a different rainfall pattern. As a result, 114 annual totals were available for 
each transfer element within the water management system at each site, thereby representing a 
wide range of possible rainfall conditions. 

The predicted values for existing conditions for each of the water transfers for NPM are provided 
in Figure 3-5. The predicted values for the two scenarios modelled for approved conditions, 
based on the current and maximum approved ore extraction rates, are provided in Figure 3-6 
and Figure 3-7 respectively. The water balance results presented show the average annual 
water transfer volumes (with 10th and 90th percentile values) for the water management 
elements at NPM under existing and approved conditions. The purpose of displaying three 
results for each water transfer is to show the average transfer volume and provide an indication 
of the possible range of annual transfer volumes for each element. 

The 10th percentile represents the value at which 10% of the modelled outputs were less than 
this value. Similarly, the 90th percentile represents the value at which 90% of the modelled 
outputs were less than this value. The 10th and 90th percentile values have been used (rather 
than minimum and maximum values) to remove the impact of skewing by infrequent to extreme 
wet and dry conditions. 

It should be noted that groundwater inflows into the E26 and E48 underground workings are 
predicted to vary over time, in accordance with projected groundwater inflows presented in the 
Site Water Balance (GHD, 2014b). Groundwater inflows are expected to gradually reduce over 
time as the groundwater environment becomes depressurised in the open cut voids and areas 
of underground block caving. Further detail of the modelling methodology undertaken is 
discussed in the Site Water Balance (GHD, 2014b). 

A summary of the average inputs and outputs for the mine water management system is 
provided in Table 3-4. 
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Table 3-4   Summary of Average Water Inputs and Outputs 

 Existing 
conditions 
(ML/year) 

Approved conditions 
(ML/year) 

Current 
extraction rate 

Current 
extraction rate 

Approved 
extraction 

rate 

INPUTS 

Direct rainfall onto storages and catchment 
runoff 

2,047.6 3,902.7 3,902.7 

External water supply 1,782.7 3,204.9 4,534.3 

Groundwater inflows in underground workings 176.1 157.2 157.2 

In situ moisture associated with ore 194.9 194.9 254.9 

TOTAL INPUTS 4,201 7,460 8,849 

OUTPUTS 

Evaporation 1,247.4 3,236.7 3,528.1 

Dust suppression (rill towers and truck fill) 22.1 22.1 22.1 

Sewage loss (administration and office 
buildings and contractor’s yard) 

4.4 4.4 4.4 

Concrete batching plant 141.9 141.9 141.9 

Truck washdown 12.6 12.6 12.6 

Water stored in tailings 3,100.4 3,617.1 4,730.1 

Processing plant loss 50.5 50.5 66.0 

Underground mining operations loss 33.3 33.3 33.3 

Uncontrolled overflows lost from system 582.2 304.4 256.3 

Moisture associated with product 16.2 16.2 21.2 

TOTAL OUTPUTS 5,211 7,439 8,816 

CHANGE IN STORAGE 

Surface water storages  -1,009.7 20.5 33.3 

TOTAL CHANGE IN STORAGE -1,010 21 33 

BALANCE 

Inputs – Outputs – Change in storage 0 0 0 
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As seen in Table 3-4, the value of many of the inputs and outputs of the water cycle under 
approved conditions remain similar to existing conditions. The largest source of water into the 
NPM water management system over the simulation timeline was estimated to be from 
externally supplied water from the PSC pipeline. The total average annual volume supplied 
under existing conditions was predicted to be approximately 1,783 ML. Under approved 
conditions, this volume increases to approximately 3,205 ML for the current ore extraction rate 
and to approximately 4,534 ML for the maximum approved extraction rate. 

The production rate at NPM is a key driver of water demand for the processing plant and other 
aspects of the water management system. Historically the production rate has been between 
5 Mtpa and 6 Mtpa. To be conservative, the water balance model has considered both the 
current rate of production of 6.5 Mtpa and the maximum approved production rate of 8.5 Mtpa 
although the operations may never reach this production rate. 

As seen in Table 3-4, there is a relatively large negative change in the total storage volume for 
the existing conditions. This reflects initial conditions under which approximately 1,300 ML of 
water currently present within the E27 void is dewatered to the Return Water Dam for reuse 
within the water management system. This dewatering has influenced the results presented for 
the existing conditions, however presents a realistic view of the likely external water supply 
required by NPM under average conditions. 

As TSF 3 is developed, a greater catchment area is able to be captured and reused within the 
water management system. Variation in the modelled rainfall and runoff volume is largely due to 
the additional surface area of TSF 3 contributing to the water cycle under approved conditions. 
Associated with the increase in rainfall and runoff is the increase in evaporation as a result of 
the development of TSF 3 under approved conditions, which provides a larger surface from 
which evaporation can potentially occur. 

3.4 Surface Water Quality Assessment 

Water quality monitoring is undertaken at NPM specifically within the three defined water 
management systems of: 

 Clean water management system, which includes farm dams and watercourses. 

 Dirty water management system, which includes sediment ponds.  

 Contaminated water management system, which includes all aspects of ore processing, 
and retention ponds. 

The monitoring locations of watercourses and surface water storages are provided in Figure 3-8 
and Figure 3-9 respectively. Table 3-5 identifies surface water monitoring locations assessed for 
each of the above listed water management systems. There were some dams within the water 
management system that are typically dry or have only recently been constructed. These 
monitoring locations were identified to have insufficient or no water quality data available for 
assessment. 
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Table 3-5   Surface Water Quality Monitoring Locations 

Clean water management 
system 

Dirty water management 
system 

Contaminated water 
management system 

Upstream:  
WC4, WC6, WC7, WC13, 
WC14 

Downstream:  
WC1, WC2, WC3, WC5, 
WC11, WC12 

Farm dams: 
FD04, FD05, FD06, FD07, 
FD11, FD12, FD13, FD14, 
FD15, FD16, FD18, FD21, 
FD25, FD26, FD27 

SP01/SCT, SP03, SP04, 
SP08, SP09, SP10, SP14, 
SP15, SP21 

RP01, RP02, RP03, RP04, 
RP05, RP06, RP07, RP08, 
RP09, RP10, RP13, RP15, 
RP19, RP20, RP21, RP22, 
RP23, RP25, RP26, RP27, 
RP30 

Grease Trap 1, Grease 
Trap 2, Process Water Dam, 
Return Water Dam, TSF 2, 
Sediment Dam 1 and 2, 
Caloola Dams 

 Insufficient or no data was 
available*:  
SP02, SP05 and SP16 

Insufficient or no data was 
available*: 
RP11, RP12, RP16, RP17, 
RP24, RP28, RP29, RP31 

E27 TSF, TSF 1, Estcourt 
TSF 

*Insufficient or no data available due to storages being dry or recently constructed. 

The locations of Grease Trap 1 and 2 are within the underground operations area and are 
capture points for industrial runoff as a result of maintenance areas typically capturing oils, 
greases and other hydrocarbons. While the water quality from these areas is important to 
manage, the assessment of the monitoring against criteria is not expected to be of benefit for 
the purposes of surface water management as these areas are managed through extraction. 
These locations have not been further assessed.  

Sediment Dams 1 and 2 service the dewatering activities of the underground mining area. The 
surface water quality monitoring of these locations provides a representation of water typically 
dewatered from the underground. The assessment of this water quality against groundwater 
bore information can provide an indication as to whether activities in the underground workings 
are potentially having an impact on water quality within the groundwater environment. These 
sediment dams are assessed as part of the contaminated water management system. 

Sediment and retention ponds operate as primary capture points from dirty and contaminated 
catchments where captured water is transferred to either the Return Water Dam or the Process 
Water Dam. The monitoring of these locations provides an indication of the water quality from 
these areas. The monitoring of the retention ponds also provides an indication to the water 
quality as a result of the ore processing undertaken.  

3.4.1 Period of Data  

The monitoring period for this baseline assessment was from January 2012 to May 2014 which 
has allowed for the categorisation of water quality for the most recent phase of operations. 
Monitoring has been undertaken since 1981 when the site was assessed for the pre-mining 
conditions. These pre-mining conditions are what have been used to develop the site-specific 
surface water quality objectives that have been implemented as part of the water quality 
monitoring program. This is further discussed in Section 3.4.2. 
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3.4.2 Surface Water Quality Assessment Criteria 

The surface water quality assessment criteria adopted by NPM has been developed and revised 
a number of times over the past five years. A water quality assessment was undertaken during 
2009 for both surface water and groundwater monitoring locations (NPM, 2009). The analysis 
established water quality objectives for watercourses, farm dams, sediment ponds, and 
retention ponds as well as other parts of the process water management system. 

A two-tiered system was established for all water quality parameters that were naturally present 
or had the potential to discharge to the receiving environment. For each location, an 
‘Enforcement Standard’ (ES) and a ‘Preventative Action Limit’ (PAL) were created. The ES was 
set at equal to or below the guideline where possible, or at a level that sustained the current 
water quality of the resource. The PAL was created to provide an early warning and trigger to 
remedial response, in addition to being a buffer against accidental exceedences of the ES. The 
PAL was set at 95% of the historical maximum value or guideline value. Additionally, for the 
lower limit of pH, 105% of the historical minimum value or guideline value was used. 

The ES and PAL objectives initially established in 2009 were subsequently reviewed as part of 
the Step Change Project (Umwelt, 2013a). The redeveloped water quality criteria were 
determined from a statistical analysis of two years of water quality data from 2009 through to 
2011. As a result of this statistical analysis, a two stage trigger system was developed for each 
water quality parameter that was aimed to provide the surface water quality monitoring program 
with concentration objectives to mitigate the potential future degradation of surface water quality 
as a result of the Step Change Project. These stages comprise of the following: 

 Stage 1 provides an initial warning or trigger of potential water quality issues. These 
triggers are equivalent to the 95th percentile of the observed water quality over the period 
of 2009 through to 2011. 

 Stage 2 triggers are equivalent to the 99th percentile of the observed water quality over 
the period of 2009 through to 2011. 

The developed surface water quality objectives and current surface water quality criteria has 
been summarised in Table 3-6. The objectives have been provided with comparison against the 
ANZECC and ARMCANZ (2000) default trigger values for highland rivers and 95% species 
protection. 

From a comparison of the surface water quality objectives against the ANZECC and ARMCANZ 
(2000) default trigger values, the following outcomes were determined with regards to water 
quality concentrations within the operations: 

 Elevated parameters included electrical conductivity (EC), total suspended solids (TSS), 
copper, aluminium, chromium, manganese, nickel, lead, selenium, zinc, iron and mercury. 

 Parameters that did not have default trigger value but have been allocated a water quality 
objective concentration included: molybdenum, thorium, uranium, cobalt, barium, cyanide, 
potassium, sodium, magnesium and calcium.  
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Table 3-6   Water Quality Objectives (Umwelt, 2013a) and ANZECC and ARMCANZ (2000) Default Trigger Values 

Parameter Unit 

Watercourses Farm dams Sediment ponds Retention ponds 
Process water 
management 

system 

ANZECC & ARMCANZ 
(2000) 

(Highland rivers and 
95% freshwater 

species) 
Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

EC µS/cm 350 415 1,520 1,825 8,070 9,810 9,280 11,430 11,420 13,420 350 

pH 
pH 

units 
6–7.8 

<5.7 or 
>8.1 

6.3–9.2 
<5.8 or 

>9.7 
6.6–9.4 

<6.2 or 
>9.9 

6.4–9.2 
<5.9 or 

>9.6 
6.7–8.6 

<6.4 or 
>8.9 

6.5–8.0 

TSS mg/L 470 585 129 158 80 97 64 77 – – 30* 

Turbidity NTU – – – – – – – – – – 25 

Total alkalinity 
as CaCO3 

mg/L 175 204 254 297 194 225 169 198 307 366 – 

Calcium 
(dissolved) 

mg/L 27 31 149 186 490 605 680 830 745 877 – 

Magnesium 
(dissolved) 

mg/L 12 14 83 104 555 695 155 185 240 284 – 

Sodium 
(dissolved) 

mg/L 40 46 285 355 4,835 6,125 790 960 1,635 1,910 – 

Potassium 
(dissolved) 

mg/L 23 26 27 31 41 49 96 118 160 188 – 

Copper 
(dissolved) 

mg/L 0.078 0.094 0.083 0.101 0.13 0.16 0.52 0.64 1.36 1.73 0.0014 

Total cyanide mg/L 27 31 149 186 490 605 680 830 745 877 – 
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Parameter Unit 

Watercourses Farm dams Sediment ponds Retention ponds 
Process water 
management 

system 

ANZECC & ARMCANZ 
(2000) 

(Highland rivers and 
95% freshwater 

species) 
Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Aluminium 
(dissolved) 

mg/L 24 29 36 45 8.86 11 3.32 4.1 2.46 3.04 0.055 

Arsenic 
(dissolved) 

mg/L 0.0074 0.0086 0.0061 0.007 0.0075 0.0089 0.0084 0.01 0.015 0.018 0.024 

Barium 
(dissolved) 

mg/L 0.62 0.75 0.27 0.31 0.17 0.2 0.19 0.22 0.24 0.29 – 

Cadmium 
(dissolved) 

mg/L – – 0.01 0.01 0.00075 0.00091 0.002 0.0026 0.00029 0.00035 0.0002 

Cobalt 
(dissolved) 

mg/L 0.012 0.015 0.012 0.015 0.0029 0.0034 0.0023 0.0027 0.0036 0.0044 – 

Uranium 
(dissolved) 

mg/L 0.0036 0.0044 0.0035 0.0042 0.0052 0.0063 0.0054 0.0065 0.0054 0.0065 – 

Chromium 
(dissolved) 

mg/L – – 0.053 0.065 0.019 0.024 0.0037 0.0044 0.004 0.0048 0.001 

Thorium 
(dissolved) 

mg/L 0.0046 0.0055 0.005 0.006 0.0016 0.002 0.0081 0.01 0.0017 0.002 – 

Manganese 
(dissolved) 

mg/L – – 2.2 2.7 0.47 0.58 0.19 0.23 – – 1.9 

Molybdenum 
(dissolved) 

mg/L 0.0049 0.0059 – – – – – – – – – 
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Parameter Unit 

Watercourses Farm dams Sediment ponds Retention ponds 
Process water 
management 

system 

ANZECC & ARMCANZ 
(2000) 

(Highland rivers and 
95% freshwater 

species) 
Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Stage 1 
(95th%) 

Stage 2 
(99th%) 

Nickel 
(dissolved) 

mg/L – – 0.024 0.029 0.0063 0.0075 0.0033 0.0039 0.0043 0.0052 0.011 

Lead 
(dissolved) 

mg/L – – 0.022 0.027 0.0034 0.004 0.047 0.06 0.0064 0.0079 0.0034 

Selenium 
(dissolved) 

mg/L 0.011 0.011 0.02 0.02 0.071 0.086 0.13 0.16 0.021 0.024 0.011 

Zinc 
(dissolved) 

mg/L – – 0.1 0.12 0.017 0.02 0.056 0.069 0.045 0.053 0.008 

Iron 
(dissolved) 

mg/L 22 27 51 63 7.4 9.2 5 6 – – 0.3 

Mercury 
(dissolved) 

mg/L 12 14 83 104 555 695 155 185 240 284 0.00006 

*TSS standard water quality trigger between 30 to 50 mg/L (Landcom, 2004). 
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3.4.3 Water Quality Assessment 

As part of the SWMP, a review of the previous two years of surface water quality data has been 
undertaken to determine the current level of water quality within each of the water management 
systems. The results of the water quality assessment have been discussed in the following 
sections, specifically considering the water quality parameters of pH, TSS, EC and copper. For 
further information, including time series graphs, refer to Appendix B.  

Clean Water Management System 

The clean water management system was assessed on the basis of upstream and downstream 
watercourse monitoring results. The characterisation of the likely receiving environment is best 
determined from the statistical analysis of the upstream watercourse monitoring results for the 
last two years. The analysis undertaken has been discussed in Section 3.4.4. 

On assessment of upstream water quality against the Stage 1 water quality objectives, WC13 
and WC14 typically reported TSS concentrations above the Stage 1 objective which was similar 
to dissolved copper concentrations. Other upstream sites indicated copper concentrations of 
less than 0.04 mg/L, with TSS concentrations typically less than 400 mg/L, however these 
concentrations maybe influenced by the water available for sampling.  

A comprehensive review of upstream watercourse monitoring has been undertaken for all 
monitored parameters and summarised in Section 3.4.4. The aim of this review was to formally 
characterise the receiving environment for the operations such that in the event of an 
emergency discharge, an evaluation of the discharge can be compared against the 
recommended site specific triggers provided as part of this management plan.  

Downstream results of the watercourses indicated that for TSS, the water quality is typically 
below the Stage 1 water quality objective of 470 mg/L for watercourses. This result suggests the 
successful operation and implementation of sediment controls on site. Though concentrations of 
TSS are elevated beyond the industry standard of 50 mg/L, the order of the monitored data 
downstream is comparable to that measured in upstream monitoring locations.  

Dissolved copper concentrations monitored downstream have indicated that WC5 is being 
influenced by the operations as this location is typically above the Stage 1 water quality 
objective. The potential source of this copper concentration may be due to ore stockpiling or 
processing activities within areas contributing to the Goonumbla Creek watercourse as it 
migrates past the underground facilities area. With the exception of this one location, other 
monitoring points have indicated that concentrations were typically below the water quality 
objective.  

Conductivities within the watercourses were shown from monitoring to be just above and below 
the default trigger value of 350 µS/cm for highland rivers and 95% species protection (ANZECC 
and ARMCANZ, 2000).  

An evaluation of the quality of water stored within the farm dams within the site boundary was 
not completed as part of this assessment. The farm dams are managed as clean water storages 
and are utilised as needed as operations change their areas of development and additional 
sediment basins are required.  
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Sediment Ponds 

Assessment of monitored water quality data for the sediment ponds within the site indicated a 
direct increase in concentrations on average as a result of rainfall over time compared to the 
other storages that are part of the water management system. Considering dissolved copper 
and TSS concentrations specifically, the exceedences of the Stage 1 triggers in SP10 and SP15 
indicate that these two ponds capture runoff primarily from processing areas rather than only 
disturbed areas. Increased TSS concentrations within the period of data also were shown to 
directly correlate to rainfall events, with monitored concentrations between 10 mg/L and 70 mg/L 
over the assessed period.  

Conductivity levels during 2012 to 2014 ranged from 150 µS/cm to 5,000 µS/cm. Results from 
SP10 indicated typically low conductivities in the stored water, whereas SP04 results indicated 
conductivities of between 2,000 µS/cm and 5,000 µS/cm. Generally there were no relationships 
observed in the time series of results.  

Retention Ponds and Process Water Management System 

Over the period of monitoring assessed, retention ponds around NPM were found to be within 
the range of Stage 1 triggers for TSS, pH, EC and dissolved copper. Within the monitoring 
period there were a number of isolated exceedances of TSS and dissolved copper, which 
typically coincided with periods in 2012 of above average rainfall. These increased rainfall 
conditions also indicated a general reduction in conductivity. Elevated water quality parameters 
were typically shown to occur in events that exceed 40 mm to 50 mm in 24 hours. The greatest 
concentrations monitored within the retention ponds over the period assessed were 113 mg/L 
for TSS and 2.3 mg/L for dissolved copper.  

The monitoring of the process water system (which includes existing TSFs, the Process Water 
Dam, Return Water Dam and Caloola Dams) indicated a similar relationship to that of the 
retention ponds, however at much greater concentrations with some instances where monitoring 
indicated isolated concentrations that exceeded the Stage 1 triggers. 

The monitoring locations with the greatest concentration of TSS and dissolved copper were 
shown to occur in TSF 2, the Return Water Dam and the Process Water Dam. Elevated copper 
was also observed in the sediment dams associated with the underground operations which are 
the dewatering location for the block caving operations. It is expected that the water quality 
observed in these dams is representative of the groundwater and underground influences. 

3.4.4 Development of Site-Specific Trigger Values for the Receiving 
Surface Water Environment 

As the NPM operations are a ‘zero discharge’ site, there is no specific need for water quality 
criteria to be developed following the ANZECC and ARMCANZ (2000) water quality framework 
and site-specific trigger values. Additionally there are no requirements for monitoring of the 
surface water environment as part of EPL 4784. In the event that the site is required to 
undertake controlled discharges from the mine, the identification of site-specific trigger values 
should be determined to indicate the required criteria that should be met of the water expected 
to be discharged.  

As part of the surface water monitoring program a number of watercourses are monitored 
upstream of NPM operations which can be utilised to characterise the water quality of the 
receiving surface water environment. These locations include WC4, WC6, WC13, and WC14, 
which are shown in Figure 3-8. 

The statistical analysis of upstream watercourse monitoring location were undertaken to 
determine a series of preliminary site-specific trigger values. The results have been provided in 
Table 3-7. 
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Table 3-7   Recommended Site-Specific Trigger Values for Watercourses 

Parameter Unit WC4 WC6 WC7 WC13* WC14* 

ANZECC & 
ARMCANZ 

(2000) 

(Highland rivers 
and 95% 

freshwater 
species) 

Recommended 
site-specific 

trigger value for 
receiving 

environment 

EC µS/cm 304 170 254 266 141 350 350 

pH pH units 
6.1 5.8 6.0 6.0 6.0 6.5 5.8 

6.2 6.2 6.4 6.4 6.6 8.0 8.0 

TSS mg/L 112 211 245 702 686 – 702 

Turbidity NTU 189 448 556 1,300 951 25 1,300 

Total alkalinity 
as CaCO3 

mg/L 44.8 30.8 58.4 72.4 23.8 – 72.4 

Calcium 
(dissolved) 

mg/L 5.0 5.0 9.2 8.0 4.6 – 9.2 

Magnesium 
(dissolved) 

mg/L 3.0 2.2 5.0 5.0 2.6 – 5.0 

Sodium 
(dissolved) 

mg/L 18.0 13.0 22.2 21.0 22.6 – 22.6 

Potassium 
(dissolved) 

mg/L 11.0 10.2 9.0 5.0 5.6 – 11.0 
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Parameter Unit WC4 WC6 WC7 WC13* WC14* 

ANZECC & 
ARMCANZ 

(2000) 

(Highland rivers 
and 95% 

freshwater 
species) 

Recommended 
site-specific 

trigger value for 
receiving 

environment 

Copper 
(dissolved) 

mg/L 0.035 0.030 0.026 0.011 0.069 0.0014 0.069 

Aluminium 
(dissolved) 

mg/L 9.69 17.84 17.64 63.20 64.66 0.055 64.66 

Arsenic 
(dissolved) 

mg/L 0.003 0.0042 0.004 0.007 0.006 0.024 0.024 

Barium 
(dissolved) 

mg/L 0.089 0.2246 0.2132 0.459 0.4194 – 0.459 

Cadmium 
(dissolved) 

mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 

Cobalt 
(dissolved) 

mg/L 0.002 0.0078 0.004 0.014 0.009 – 0.014 

Uranium 
(dissolved) 

mg/L 0.001 0.001 0.001 0.001 0.001 – 0.001 

Chromium 
(dissolved) 

mg/L 0.0070 0.0106 0.0128 0.0480 0.0472 0.001 0.0480 
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Parameter Unit WC4 WC6 WC7 WC13* WC14* 

ANZECC & 
ARMCANZ 

(2000) 

(Highland rivers 
and 95% 

freshwater 
species) 

Recommended 
site-specific 

trigger value for 
receiving 

environment 

Thorium 
(dissolved) 

mg/L 0.002 0.003 0.002 0.011 0.0098 – 0.011 

Manganese 
(dissolved) 

mg/L 0.21 0.53 0.24 1.37 0.48 1.9 1.9 

Nickel 
(dissolved) 

mg/L 0.0050 0.0068 0.0086 0.0260 0.0248 0.011 0.0260 

Lead 
(dissolved) 

mg/L 0.0060 0.0064 0.0046 0.0200 0.0156 0.0034 0.02 

Selenium 
(dissolved) 

mg/L 0.01 0.01 0.01 0.01 0.01 0.011 0.011 

Zinc 
(dissolved) 

mg/L 0.018 0.040 0.029 0.086 0.082 0.008 0.086 

Iron 
(dissolved) 

mg/L 8.54 16.12 14.60 48.60 50.88 0.3 50.88 

Mercury 
(dissolved) 

mg/L 0.0001 0.00012 0.0001 0.0001 0.0001 0.00006 0.00012 

* Limited sampling rounds and sampling locations are typically dry except after significant rainfall. 
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As a result of the recommended site-specific trigger values for the receiving environment 
presented in Table 3-7, an increase from the default trigger values (highland rivers and 95% 
freshwater species) recommended by ANZECC and ARMCANZ (2000) was evident for 
dissolved metals including iron, zinc, lead, nickel, chromium, aluminium, copper and mercury. 
Also, turbidity and TSS were elevated beyond that of typical default trigger values and industry 
standards (between 30 mg/L and 50 mg/L) respectively. 

3.4.5 Geochemical Analysis  

As discussed in the Step Change Project (Umwelt, 2013b), geochemical testing was undertaken 
in 2011 by NPM to determine the likelihood of acid rock drainage from waste stockpiles formed 
as a result of open cut mining of E22. This testing was also undertaken to determine the 
potential for tailings from the operation to influence the pH of groundwater and surface water 
runoff. In both cases the testing indicated there was no significant risk to runoff or groundwater 
as a result from acid rock drainage from ore or waste rock stockpiles and areas of tailings 
storage (Rio Tinto, 2011). 

3.5 Existing Watercourses 

3.5.1 Site 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.  

Goonumbla Creek traverses the southern part of the operational area of the mine, within the 
underground facilities area, before joining the Bogan River to the west of the site boundary. The 
watercourse has been categorised with a river style as a valley fill system with aspects that 
represent a chain of ponds due to the watercourse being of very little gradient and incisional 
processes, causing pools at a number of locations along the watercourses. This 
characterisation of the creek is important to identify the potential change that may occur in the 
modification of the channel form and the ability of overbank flooding to occur.  

The Creek has sections of 1st and 2nd order streams following the Strahler stream classification 
system (Strahler, 1952), therefore resulting in recommended riparian corridor widths of between 
20 m and 40 m. This information has been presented in Figure 3-10. 

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. In 2013, there were approximately nine 
rainfall events that produced flow in watercourses within and surrounding NPM operations 
(NPM, 2013).  

3.5.2 Existing Watercourse Crossing Structures 

A total of four crossing structures exist along Goonumbla Creek that allow vehicles and 
conveyors to pass over the watercourse corridor. The use of multiple-unit, wide spanning 
structures with a shallow structure height allows for flooding to pass through the underground 
facilities area in a safe and controlled manner.  

Figure 3-10 provides a layout of existing structures along Goonumbla Creek.  
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3.5.3 Flooding of Goonumbla Creek 

As part of the Step Change Project (Umwelt, 2013a), it was determined that all existing and 
proposed mining activities, water management and associated infrastructure is located outside 
of the 100 year ARI flood extent. As part of the Step Change Project it was proposed that a 1 m 
high levee bank be constructed at the toe of proposed waste rock stockpiles. This berm 
structure will be constructed from earth sourced locally from existing pits and will consider 
geotechnical advice such that the berm will be stable in the long-term and under flooding 
conditions.  

Currently, there is a limited amount of flood mitigation and protection works along Goonumbla 
Creek. Typically flooding events through the area consist of wide and slow moving bodies of 
water and do not result in significant watercourse erosion. However, flooding does promote the 
transport and deposition of sediment from the catchment area to watercourses and within 
crossing structures.  
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4. Surface Water Management 
Assessment and Operation 
4.1 Surface Water Management Criteria 

The surface water management criteria developed for the assessment and operation of the Step 
Change Project (Umwelt, 2013a) is provided in Table 4-1.  

Table 4-1   Design Criteria for Surface Water Management Infrastructure 
(Umwelt, 2013a) 

Aspect Criteria Criteria conditions 

Clean water 
diversions 

Divert all clean catchment 
around or away from 
areas of disturbance or 
mining. 

Channels sized to convey 100 year ARI events.  

Diversion form: Trapezoidal channel. 
In areas requiring safe egress: 1 m V:6 m H. 
In all other areas: 1 m V:3 m H. 

Minimum longitudinal grade: 1 m V: 400 m H. 

Grass lined channels. 

Energy dissipation at channel outlet. 

Rock protection in areas at risk of erosion and 
scour. 

Clean water 
dams (farm 
dams) 

Capture and detain 
runoff. 

Capacity sized to capture 100 year, 24 hour 
event. 

Storage maintenance level: Less than or equal 
to 30% of capacity. 

Dirty water 
channels 

Convey all dirty water to 
suitable management 
storage. 

Channels are sized to convey 10 year ARI 
events. 

Dirty water 
storages 
(sediment 
ponds/retention 
ponds) 

Capture dirty water from 
areas of disturbance and 
mining. 

Capacity sized to capture 90th percentile, 5 day 
management period rainfall depth. 

Type F basins. 

Receiving environment sensitivity: Standard.  

Storage maintenance level: Less than or equal 
to 30% of capacity. 

Process Water 
Dams 

Capture water from areas 
of contamination or ore 
processing. 

Maintained freeboard equal to 100 year, 24 hour 
event. 

As part of any new surface water management structure to be designed and constructed at 
NPM, compliance with the criteria provided in Table 4-1 should be followed. 
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4.2 Capacity Assessment 

A capacity assessment was undertaken on all settlement and retention ponds within the NPM 
site. As the settlement and retention ponds are all dewatered back to a central point for either 
reuse or retention, the consideration of each storage can be relatively independent to the other. 
This can apply for a majority of storages with the exception of: 

 Process Water Dam. 

 Sediment Dams 1 and 2. 

 Return Water Dam. 

 Retention Pond 9. 

 Caloola Dams. 

The surface water storages listed have a combination of pumped inflows and catchment runoff 
that can only be appropriately assessed through the use of the site water balance model. The 
capacity and operation of these listed storages has been further discussed as part of the Site 
Water Balance (GHD, 2014b). 

As part of the SWMP, the capacity of sediment ponds and retention ponds were assessed for 
their adequacy to capture and contain dirty water in the event of a rainfall event in accordance 
with Managing Urban Stormwater: Soils and Construction, Volume 1 and Volume 2E (Landcom, 
2004; DECC, 2008) guidelines. Table 4-2 provides the assessment criteria that were used in the 
evaluation of the capacity of the surface water management system. 

Table 4-2   Assessment Criteria 

Criteria Input 

Rainfall event (settling volume 
estimation) 

Five day management period – 90th percentile rainfall depth. 

Sediment pond type Type F 

Volumetric runoff coefficient 0.9 

Sediment loss calculation 
(sediment volume estimation) 

Revised Universal Soil Loss Equation (RUSLE). Estimating a 
two month sediment load for required storage estimation. 
Where appropriate, 50% of settling volume sediment load 
volume was assumed for some storages.  

Soil erodibility factor – K 0.05 

4.2.1 Sediment Basin Volume Estimates 

Individual sediment and retention pond volumes were estimated to compare against site 
reported volumes (NPM, 2013). The results of these individual estimates have been provided in 
Appendix A. A cumulative estimate was undertaken on the basis that the NPM operations 
employ intensive measures to manage water, in the event of significant rainfall, on an as 
needed basis following the management framework of the Tailings Storage Facility and 
Operations Water Emergency Management (Flood & Drought) TARP (NPM, 2014).  

Table 4-3 provides a comparison of the total calculated storage volumes with the site reported 
total storage capacity. Table 2-1 lists the water storages assessed in Table 4-3. 
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Table 4-3   Surface Water Capacity Assessment based on Calculated 
Inflow Volumes 

Surface water management system 
Reported volume 

from site (ML) 
Calculated 

volume (ML) 

Volume 
difference 

(ML) 

Dirty water system – sediment ponds 40.7 56.7 -16.0 

Contaminated water system – retention 
ponds* 

80.6 65.2 +15.4 

Dirty water system and contaminated 
water system  

121.3 121.8 -0.5 

Total water management volume 
(including all surface water management 
structures)** 

896.4 276.0 +620.4 

*Retention pond volume does not include RP09, Return Water Dam, Grease Traps, Process Water Dam, Sediment Dams 1 
and 2, E22 Open Cut Void or Caloola Dams, 

**E22 Void estimated at 27,000 ML skews the storage volumes available. 

The results of the pond estimates provided in Table 4-3 and Appendix A indicate that some 
sediment ponds are undersized to cater for their respective catchment areas. However, this is 
supplemented by the available storage capacity within the retention ponds. When the water 
management system is viewed as a whole, the storage capacity required to manage dirty water 
runoff is met with an additional volume of 620.4 ML, made up of available volumes in the 
Caloola Dams, RP09 and RP27. In addition to these the open cut void of E22, has an estimated 
holding capacity of 27,000 ML that hasn’t been considered in these calculations.  

The overall available storage on site is only as effective as the infrastructure available to 
transfer water to and from the areas of available storage. Hence a review was undertaken on 
the transfer rates available and required to move water around the site, discussed further in 
Section 4.2.2.  

4.2.2 Calculation of Pump Rates 

An evaluation of required and available storage capacity within the dirty and contaminated water 
systems has been completed in Table 4-3. The volumes are set by the criteria to be managed 
within a five day period. The minimum pump rate for water storages on site were determined by 
calculating the storage volume required to be dewatered within the five day period. Table 4-4 
provides the total transfer rates for each water management system. The transfer rates for 
individual storages have been provided in Appendix A. 

NPM have pump infrastructure which includes trailer mounted, diesel and electrical pumps all 
with various pump rates. 
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Table 4-4   Transfer Pump Capacity Assessment 

Surface water management system 
Reported transfer rates 

from site 
Calculated transfer 

rates from site 

Dirty water system – sediment ponds 60 L/s 145 L/s 

Contaminated water system – retention 
ponds 

270 L/s 225 L/s 

Other water management components 
including E22 Void, E27 TSF, Estcourt TSF, 
TSF 1 and TSF 2 

Reported transfer rate for 
E27 Void – 140 L/s to 

160 L/s 
670 L/s 

From the results provided in Table 4-4, it is evident that the dirty water system needs to 
increase the available pump capacity of its dewatering capabilities. This is partially as a result of 
the deficit in volume estimated from an assessment of the storage capacities of the dirty water 
system but also due to the nature of the available dewatering infrastructure.  

As indicated from the assessment of the retention ponds, overall it was determined that there 
was adequate capacity to dewater the storages. However, from the assessment of individual 
storages provided in Appendix A, it was determined that the retention ponds of RP03, RP07 and 
RP09 had inadequate dewatering capacities. This was determined from the management 
requirements on the volume estimated to form runoff to the storages.  

Due to an increased volume of some storages, dewatering pump capacities were also found to 
be inadequate. These included the retention pond storages of RP09, RP27 and RP08. While 
these storages do not require an increased pump capacity for managing runoff inflows, to 
achieve dewatering requirements it is recommended that the pump capacities should be 
increased to a sufficient level that the storages can be emptied within a five day period. 

4.2.3 Recommendations 

From the review of surface storage capacity and pump capacity provided in Section 4.2.1 and 
Section 4.2.2, increases in storage volume and pump capacity are recommended. The 
recommendations include: 

 Increased storage capacity for SP01, SP03, SP10 and SP16. 

 Increased pump capacities for dewatering activities from RP03, RP07 and RP09. 

4.3 Existing Sediment and Retention Pond Operation 

The operation of sediment and retention ponds around the NPM operations is managed as part 
of two procedural documents which are: 

 Water Infrastructure Procedure (NPM, 2012). 

 Tailings Storage Facility and Operational Water Emergency Management (Flood & 
Drought) TARP (NPM, 2014). 

As part of these procedures a number of areas and storages have been highlighted for pumping 
priority in the event of rainfall. The areas have been identified as: 

 Underground facilities area. 

 Ore processing plant. 

 TSFs. 
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For each of these areas, priorities are in place for pumping and dewatering water storages down 
to management levels (typically less than 30% of capacity) on a weekly basis. Dewatering of 
water storages occur at a controlled rate using mobile pumping infrastructure to specific 
locations which include: 

 Caloola Dams. 

 E22 Void. 

 Process Water Dam. 

In emergencies, pumping to Estcourt TSF is also an option however this is to be only 
undertaken if all other storages are at capacity. 

As NPM are a ‘zero discharge’ operation, controlled discharges to the receiving environment are 
not to occur as a result of management of water levels within existing sediment and retention 
pond operations.  

4.4 Erosion and Sediment Control Plan 

As part of surface water management, erosion and sediment control is critical to the mitigation 
of excessive soil loss from activities that require disturbance of existing groundcover. NPM 
currently have an existing erosion and sediment control plan policy that will be implemented as 
part of any future construction, mining or disturbance activities required as part of the Step 
Change Project.  

4.4.1 Disturbance Activities 

The following activities have been identified to have the potential to create sediment loads 
within the operations of NPM: 

 Vegetation clearing. 

 Topsoil stripping, construction of embankments and the stockpiling of ore and other 
materials. 

 Construction of new plant and the development of roads and access tracks. 

 Open cut mining operations. 

 Runoff from hardstand areas which include processing areas, site facilities and tailings 
storage areas. 

Without mitigation these activities have the potential to have a loss of topsoil, sedimentation of 
downstream watercourses and a degradation of water quality. 

4.4.2 Implementation of Erosion and Sediment Controls 

All erosion and sediment controls measures implemented at NPM follow the requirements and 
guidelines provided in Managing Urban Stormwater: Soils and Construction, Volume 1 and 
Volume 2E (Landcom, 2004; DECC, 2008). 

Existing management plans should be referenced in with respect to mitigating potential impacts 
of erosion and sediment control which include: 

 Erosion and Sediment Control Management Plan (A480505). 

 Topsoil Management Plan (A213262). 
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The Step Change Project (Umwelt, 2013a) outlined a series of procedural controls to be 
implemented as part of existing and future operations. These proposed changes along with 
existing control strategies include: 

 Implementation of NPM site disturbance permits which assess each clearing or 
disturbance activity individually, assessing potential impact and what specific erosion and 
sediment controls are necessary.  

 Use of open channels, diversion bunds and surface storages to manage sediment runoff. 
A minimum sediment storage volume of a 20 year ARI, 1 hour storm event, will allowed 
for. 

 Progressive rehabilitation with minimal areas of disturbance. 

 Controlled access to areas of disturbance or rehabilitation. 

 Minimising slope lengths of rehabilitated areas. 

 Ground ripping along the contour of slopes to allow for maximum infiltration. 

All erosion and sediment controls are to remain in place until the area of disturbance can be 
satisfactorily rehabilitated and stabilised.  

4.4.3 Commissioning and Decommissioning Farm Dams as Sediment Ponds 

As part of erosion and sediment control on areas of new disturbance, existing farm dams have 
been converted to sediment ponds to manage sediment laden runoff (Umwelt, 2013a). As areas 
of disturbance become rehabilitated and stabilised, sediment ponds will remain as surface water 
storages, where practicable, and be converted back to farm dams for future agricultural 
applications.  

The process of commissioning and decommissioning of farm dams as sediment ponds be 
supported by capacity calculations and a storage form that is consistent with Managing Urban 
Stormwater: Soils and Construction, Volume 1 and Volume 2E (Landcom, 2004; DECC, 2008). 
When decommissioning sediment ponds, accumulated sediment will be excavated and 
appropriately stockpiled or used as topsoil in the rehabilitation process.  

As part of the development of TSF 3, a number of surface water storages will require 
decommissioning. These will include FD13, FD14, FD26 and FD27. FD21 will be converted 
from a clean water storage to Sediment Pond 7 as it will collect dirty water from the TSF 3 walls. 

4.5 Emergency Discharges to the Receiving Environment 

Due to the topography of the site, there is no single watershed that the site will naturally drain to 
in the event of a controlled discharge or emergency overflow event. The area within the site 
boundary can be separated into three distinct areas where discharges to downstream 
watercourses could occur in the event of an emergency or extreme event. These areas are to 
the north (Cookapie Creek), south (Goonumbla Creek) and west (Bogan River) of the site. 
Figure 4-1 indicates these areas with respect to the surface water management features of 
NPM and site topography. In the event of a discharge from these areas, the discharge would 
most likely be as a result of a sediment pond or retention pond overflowing.  

In the case of potential discharges to the north, this could be as a result of the following 
storages exceeding their capacity: 

 Caloola Dams. 

 Return Water Dam. 

 SP01/SCT. 
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 SP04. 

Potential discharges to the west of the mine could occur as a result of the following storages 
exceeding their capacity: 

 SP03. 

 SP15. 

Within the southern areas of NPM, Goonumbla Creek will receive water from any sediment or 
retention ponds that may potentially discharge in the event that capacity of the system is 
exceeded. These storages include: 

 SP10. 

 RP05. 

 RP08. 

 RP12. 

 RP19. 

 RP26. 

The results of the Site Water Balance (GHD, 2014b) indicated that the likelihood of emergency 
discharges was less than 5% in any given year, based on the historic rainfall record of 114 
years. This is further supported by the TARP for the emergency management of TSFs and 
operational water features. The conditions of the TARP have been further discussed within 
Section 4.8 and Appendix D.  

4.6 Proposed Changes in Surface Water Management  

As part of the Step Change Project, the operations at NPM will require a number of changes in 
various aspects of the existing surface water management system. This will include additional 
sediment and retention ponds around the site as well as areas of new open cut workings and 
TSF infrastructure for both proposed and approved conditions as was indicated in Table 1-2 in 
Section 1.2. This will be connected through additional open channel drainage and surface 
transfer pipe networks. The aspects of proposed changes are discussed in the following 
sections. 

4.6.1 New Storages and Flow Paths 

The major components of the Step Change Project that will result in changes to surface water 
management on site are: 

 Construction of a new TSF: TSF 3 (Rosedale TSF). 

 New waste rock stockpile areas. 

 New open cut areas. 

 Block cave mining of the E22 void. 

As part of the Step Change Project, new surface water storages were proposed to be 
implemented to capture runoff from both dirty and contaminated water sources. Table 4-5 
summarises the proposed storages to be implemented as part of the project.  
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Table 4-5   Proposed Surface Water Storages 

Surface water storage Nominated capacity (ML) Source and licence requirements 

Sediment Pond 8 45 Dirty water management system 

No licence required 

Sediment Pond 7 
(relocated) 

34 Dirty water management system 

No licence required 

Return Water Dam 
(relocated) 

19 Contaminated water management 
system 

No licence required 

E26 West (sediment 
pond) 

31 Dirty water management system 

No licence required 

E26 East (sediment 
pond) 

11 Dirty water management system 

No licence required 

E28 (sediment pond) 3 Dirty water management system 

No licence required 

Table 4-5 indicates the proposed changes in surface water management requirements that are 
to be constructed in accordance with the design criteria provided in Table 4-1.  

4.6.2 Watercourse Stability 

A desktop assessment was undertaken for the Step Change Project (Umwelt, 2013a) to assess 
the existing geomorphic characteristics of watercourses that may be affected by the operation of 
NPM, including Bogan River, Tenandera Creek, Goonumbla Creek and Cookopie Creek.  
Table 4-6 presents the assessment, along with predicted potential impacts to each watercourse. 

Table 4-6   Watercourse Geomorphic Characteristics 

Waterway 
Potential 
impact 

Geomorphic characteristics (Umwelt, 2013a) 

Bogan River Catchment 
reduction 

Unconfined valley setting with areas of channelised fill and 
meandering fine grained system. 

Tenandera 
Creek 

Catchment 
reduction 

Unconfined valley setting with low sinuosity fine grained 
system in upper catchment. 

Goonumbla 
Creek 

Instream 
works 

Unconfined valley setting with channelised fill in upper 
catchment and low sinuosity fine grained system in lower 
reaches. 

Cookopie 
Creek 

Catchment 
reduction 

Unconfined valley setting with low sinuosity fine grained 
system in upper catchment. 
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Goonumbla Creek Crossing 

As a result of the changes associated with the construction of TSF 3, Northparkes Lane will be 
removed and a new southern access road will be required. This new access road will cross 
Goonumbla Creek to the east, approximately 790 m upstream of a disused conveyor alignment 
crossing. 

The creek crossing structure will be in the form of either a causeway or bridge, with a length of 
50 m through or over Goonumbla Creek. The crossing structure will be constructed considering 
an outcome which will result in a minimal afflux. 

Riparian Vegetation 

Any works within the riparian corridor will require controlled activity approval in accordance with 
the WM Act, Guidelines for Instream Works on Waterfront Land (NOW, 2012a) and Guidelines 
for Riparian Corridors on Waterfront Land (NOW, 2012b). Figure 4-3 presents the riparian 
corridors for watercourses that may be affected by the operation of NPM, including Bogan River, 
Tenandera Creek, Goonumbla Creek and Cookopie Creek, which vary between 20 m and 60 m 
wide. 

The guidelines developed by NOW provide recommendations for the design and construction of 
instream works focusing on the following requirements: 

 Maintain the natural geomorphic processes through the accommodation of the existing 
watercourse; allow for natural movement of sediment, woody debris; and not allowing for 
an increase or the creation of scour and erosion within the existing watercourse. 

 Maintain the existing watercourses hydrologic function through accommodation of low 
flows and not altering the natural bank full or flood flows. 

 The use of scour protection when required for the protection of existing banks, using 
placed rock. 

 Visual inspections and maintenance on the watercourse during the works. 

4.7 Water Reuse and Recirculation 

4.7.1 Historical Trends 

NPM undertake a number of water reuse and recirculation strategies to optimise the available 
water on site. This has been quantified as part of the Site Water Balance (GHD, 2014b). 
Historically NPM has operated with a shortfall in water of approximately 4,050 ML/year, which is 
provided by volumes obtained from existing surface and groundwater access licences. 

From the results of the site water balance prior to 2014, the water cycle was assessed on the 
basis of metering several site transfers. This has been undertaken since 2002; however water 
balance modelling has only been undertaken from 2009. The water balance modelling 
undertaken since 2009 has provided the following trends in water usage and recycling volumes, 
summarised in Table 4-7. 
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Table 4-7   Historical Breakdown of Water Usage 

Year 

Lachlan Valley 
borefield 
usage 

(ML/year) 

Lachlan River 
usage 

(ML/year) 

Rain water 
usage 

(ML/year) 

Mine water 
usage 

(ML/year) 

Total fresh 
water usage 

(ML/year) 

2009 3,493 0 465 9.1 
3,966 

(10.8 ML/day) 

2010 3,148 0 1,627 31.3 
4,806 

(13.2 ML/day) 

2011 2,377 0 1,032 0.2 
3,409 

(9.3 ML/day) 

2012 2,086 0 736 9.7 
2,830 

(7.8 ML/day) 

2013 2,003 0 658 0 
2,661 

(7.3 ML/day) 

From the results summarised in Table 4-7, total fresh water usage is determined from the sum 
of rainwater, mine water and town water volumes. Results indicated a relationship between 
mine water and rainwater which suggest that some of the mine water volume is captured 
surface water runoff. Water supplied from the Lachlan River was zero for the period assessed, 
which indicates this water source is used as an emergency source during periods of low rainfall. 
Also from the comparison of total fresh water usage and total ore feed, an increased production 
annual volume was not found to correlate with an increased water usage volume with a recent 
peak of 6.0 Mtpa in 2013, despite the ore processing aspect of the site being the single greatest 
demand for water at an average of 11.9 ML/day. From a review of employment levels at NPM, 
total freshwater usage also did not correlate to increased staff numbers, with a peak personnel 
level in 2012.  

Historically, from the results in Table 4-7., the percentage freshwater usage from reuse or 
captured surface water runoff ranged from 12% (2009) to 35% (2010). 2013 had a reuse 
percentage of approximately 25%. 

4.7.2 Future Predictions 

As discussed in Section 3.3, an update to the site water balance was undertaken (GHD, 2014b). 
As part of this revision, a predicted future volume of water recycled for reuse in the water 
management system was determined. Figure 4-4 provides the predicted average, 10th and 90th 
percentile reuse volumes for the future operations of the mine considering the approved 
conditions and the current ore extraction rate of 6.5 Mtpa. 
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Figure 4-4  Predicted Volume of Water Recycled from Surface Water 
Sources (2014 to 2026) 

As indicated in Figure 4-4, the average volume of water recycled within the water management 
system is approximately 14 ML/day for the first four months of the simulation timeline, during 
which dewatering of approximately 1,300 ML of water present within the E27 void was modelled 
to occur. As the water in this storage is used, the operational water reuse enters a seasonal 
relationship, corresponding to the pattern found in the rainfall and evaporation data used as 
inputs to the water balance model. Once TSF 3 becomes operational, the water volume 
available for reuse is greater as rain falling directly on the surface of TSF 3 is able to be 
captured and mixed with the supernatant from tailings to be decanted for reuse. 

4.7.3 Australian Guidelines for Water Recycling, Stormwater Harvesting 
and Reuse 

Due to the high demand on water as a result of processing ore at NPM, the reuse of captured 
surface water is critical to maintaining the sustainable usage of water extracted from 
groundwater and river water sources supplied by PSC. A series of criteria have been developed 
in the Australian Guidelines for Water Recycling: Stormwater Harvesting and Reuse (Natural 
Resource Management Ministerial Council et al., 2009) to standardise the reuse of stormwater 
in both private and public applications.  

The guidelines, provided in Table 4-8, indicate a series of recommended treatment criteria for 
reuse activities, where human contact is unlikely. Where human contact is more likely, a more 
stringent criteria applies to the reuse of water, considering potential health implications.  
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Table 4-8   Treatment Criteria for Managing Operational Risks of 
Stormwater Recycling System (Natural Resource Management 
Ministerial Council et al., 2009) 

Parameter 
Stormwater treatment criteria 

Design life up to 20 years Design life up to 100 years 

Suspended solids <50 mg/L <30 mg/L 

Coarse particles <2 mm diameter <1 mm diameter 

Iron (total) <10 mg/L <0.2 mg/L 

Phosphorus (total) <0.8 mg/L <0.05 mg/L 

Hardness (CaCO3) <350 mg/L 

The recommended criteria provided in Table 4-8 indicates practicable concentrations for viable 
reuse strategies and health and safety, as well as a criteria that considers an increased life of 
reuse infrastructure such as pumps, sprays and other associated water distribution devices. 

4.8 Surface Water Response Plan 

As an outcome of the surface water assessment and review of surface water management 
systems, water quality management and potential risks to the receiving environment, a TARP 
for surface water management aspects at NPM has been developed and provided in Table D-1 
of Appendix D.  

This response plan should be referenced in conjunction with the following documents: 

 Water Infrastructure Procedure (NPM, 2012) and standard operating procedure 
(A827305). 

 Tailings Storage Facility and Operational Water Emergency Management (Flood & 
Drought) TARP (NPM, 2014). 

 Water Strategy (A819002). 

 Water Diagnostic Action Plan (A809481). 

 Water Monitoring Work Instruction (A726626). 

 Drainage Maps (fA268626). 

 Surface Water Capacity Tracking (A744306). 

 Site Disturbance Permit Standard Operating Procedure (A139552). 
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5. Monitoring Program 
NPM undertake extensive surface water monitoring which considers water quality and stream 
stability. NPM propose to continue this monitoring, including new surface water storages to be 
constructed as part of the Step Change Project. The monitoring program details are provided in 
the following sections. 

5.1 Surface Water System 

The Water Infrastructure Procedure (NPM, 2012) provides a framework for monitoring of the 
surface water storages and general surface water management. The procedure indicates a 
weekly inspection of primarily the underground facilities area and the ore processing plant area. 
As part of this monitoring, water levels within sediment ponds, retention ponds and other 
surface water storages are monitored and recorded. Monitored data from these inspections is 
recorded into the capacity tracking database (A744306). During these weekly inspections, 
erosion and sediment control monitoring and maintenance will also be undertaken.  

5.2 Surface Water Quality 

Surface water quality monitoring is undertaken on all aspects of the water management system 
within and outside of the site boundary. Water quality monitoring includes the sampling of clean, 
dirty and contaminated water management structures as well as watercourses within and 
outside the site boundary. The sampling locations for the surface water monitoring program 
components of the farm dams and the dirty water and contaminated water management 
systems are provided on Figure 3-9. Watercourse monitoring is further discussed in Section 5.3. 

Water quality sampling frequency and monitored parameters are summarised in Table 5-1. 

Table 5-1   Surface Water Quality Monitoring Program 

Management 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 management 
system 

Minimum quarterly* 
pH, EC, TSS, TDS, Cu, Na, K, 
Ca, Mg, Cl, SO4, HCO3, CO3 

Contaminated water 
management 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. 

In the event that monitoring of surface water quality indicates concentrations that are outside the 
operational criteria, the response plan provided in Section 4.8 and Appendix D should be 
referenced to determine the appropriate actions and responses. 
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5.2.1 Depth of Surface Water 

Surface water quality monitoring should only be undertaken when a sample depth of at least 
0.3 m can be achieved. In water depths less than this, concentrations of parameters such as 
TSS or turbidity can become misrepresented.  

5.2.1 Quality Assurance and Quality Control 

As a standard operating procedure and in accordance with the requirements of EPL 4784, NPM 
will only utilise laboratories with National Association of Testing Authorities (or equivalent) 
accreditation for water quality analysis. 

Records of routine equipment calibration (e.g. pH and EC meters) and testing are to be 
maintained with the original laboratory reports. 

5.3 Watercourse Stability 

From the water quality results provided as part of Table 3-7, it is clear that at times, significant 
concentrations of TSS are present within downstream watercourse locations. This potentially is 
as a result of existing instabilities formed within the watercourses that contribute to the 
downstream locations.  

Quarterly watercourse water quality sampling is undertaken as outlined in Table 5-1. As part of 
this quarterly sampling, visual assessments of watercourse monitoring locations are 
recommended to be undertaken to assess the watercourses for any instabilities that may have 
formed as a result of the operations or related activities. In addition to the existing watercourse 
location being assessed, the location of existing and future watercourse crossing structures is 
recommended to be included as part of this watercourse stability monitoring program. 

Monitoring should be visual and record (including photographic records at appropriate time 
intervals) watercourse bed and bank condition as well as riparian vegetation up and 
downstream of the watercourse at each monitoring location. To assist in the standardisation of 
watercourse stability monitoring, a template field monitoring sheet has been provided for 
reference in Appendix C.  

The monitoring locations for assessing watercourse stability include the locations presented in 
Figure 3-8 as well as at the Goonumbla Creek crossing structures as shown in Figure 5-1. 
Monitoring should be conducted quarterly, with additional monitoring following heavy rainfall 
events, and include a visual assessment of channel form, the presence of instabilities in 
watercourse banks or in the crossing structure (bridge/culvert). 

In the event that instabilities are identified as part of monitoring, the response plan, provided in 
Section 4.8 and Appendix D, should be referenced to determine the appropriate actions and 
responses to address the situation. 
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6. Reporting, Responsibility and Training 
6.1 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 6-1. 

Table 6-1   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 

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 
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6.1.1 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). 

6.1.2 Environment Protection Licence 

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. 

6.1.3 Water Access Licences 

NPM must notify NOW in writing immediately upon becoming aware of a breach of any 
conditions set out in WALs held by NPM. 

6.1.4 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 
Water Management Plan, 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. 

 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. 

 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 perfromance criteria and objectives. 

 Changes to monitoring frequency, parameters or locations. 

 The initiation of any remedial actions. 
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6.1.5 Surface Water Quality Monitoring 

In accordance with Section 66(6) of the Protection of the Environment Operations Act 1997 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. 

6.2 Roles and Responsibility 

The key roles and responsibilities with respect to the management of surface water at NPM are 
provided in Table 6-2. 

Table 6-2   Roles and Responsibility 

Role Responsibility 

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

 Coordinate the Water Team and delegate tasks and water enquiries 
at NPM.  

Water Team  Review or arrange a review of activities associated with the SWMP 
on a regular basis. 

 Maintain a record of water monitoring results. 

 Investigate SWMP 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 SWMP. 

 Investigate and report on all incidents and complaints relevant to the 
SWMP. 

 Maintain a record of all incidents and complaints relevant to the 
SWMP. 

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 SWMP. 

 Consult with the Water Team with respect to the management of any 
contractor activities that may affect the effectiveness of the SWMP. 

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 SWMP. 

 Report all environmental incidents to the Water Champion. 
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6.3 Training 

Personnel who conduct inspections and monitoring tasks will be trained in the requirements of 
this management plan and the supporting management plans.  

Training will be conducted on the identification of the various impacts and will include any safety 
and environmental aspects of those inspections. 

6.4 Review 

The SWMP 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 exceedances of any trigger values. 

 Any incident that requires reporting as discussed in Section 6.1.1. 

A review of the SWMP will be undertaken by a suitably qualified person and also should 
consider consultation with the appropriate local and state government authorities. 
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Appendix A – Surface Water Storage Properties 
 

  



 

1 
 

Surface Water Storage Assessment 

Storage 
Calculated 

volume (ML) 
Reported volume – 

2013 (ML) 
Catchment size 

(ha) 
Catchment type 

Sediment Ponds 

SP01 (SCT) 10.6 2.8 32.9 
Dirty water management 
system 

SP03 8.5 6.1 26.4 
Dirty water management 
system 

SP04 19.9 21.0 62.0 
Dirty water management 
system 

SP10 1.8 0.5 5.7 
Dirty water management 
system 

SP15 12.8 10.0 40.0 
Dirty water management 
system 

SP16 3.1 0.4 9.8 
Dirty water management 
system 

Retention Ponds 

RP01 2.8 3.4 8.7 
Contaminated water 
management system 

RP02 1.5 0.7 4.8 
Contaminated water 
management system 

RP03 4.6 3.2 14.3 
Contaminated water 
management system 

RP04 1.2 2.1 3.7 
Contaminated water 
management system 

RP05 1.9 3.9 5.9 
Contaminated water 
management system 

RP06 2.3 4.5 7.1 
Contaminated water 
management system 

RP07 9.5 5.4 29.7 
Contaminated water 
management system 



 

2 

Storage 
Calculated 

volume (ML) 
Reported volume – 

2013 (ML) 
Catchment size 

(ha) 
Catchment type 

RP08 2.9 14.4 9.0 
Contaminated water 
management system 

RP09 9.6 76.8 30.0 
Contaminated water 
management system 

RP10 0.9 0.5 2.8 
Contaminated water 
management system 

RP12 0.8 0.6 2.6 
Contaminated water 
management system 

RP13 2.1 0.7 6.5 
Contaminated water 
management system 

RP15 0.2 0.6 0.5 
Contaminated water 
management system 

RP16 5.2 0.5 16.2 
Contaminated water 
management system 

RP19 3.7 2.9 11.6 
Contaminated water 
management system 

RP20 5.2 2.9 16.2 
Contaminated water 
management system 

RP21 0.8 0.8 2.6 
Contaminated water 
management system 

RP22 1.4 0.4 4.3 
Contaminated water 
management system 

RP23 0.1 1.9 0.3 
Contaminated water 
management system 

RP24 0.2 1.3 0.8 
Contaminated water 
management system 

RP25 0.1 1.2 0.4 
Contaminated water 
management system 

RP26 0.1 1.7 0.2 
Contaminated water 
management system 



 

3 

Storage 
Calculated 

volume (ML) 
Reported volume – 

2013 (ML) 
Catchment size 

(ha) 
Catchment type 

RP27 3.5 17.0 10.9 
Contaminated water 
management system 

RP28 0.2 1.0 0.7 
Contaminated water 
management system 

RP29 1.9 3.0 6.0 
Contaminated water 
management system 

RP30 1.1 0.5 3.4 
Contaminated water 
management system 

RP31 1.4 5.8 4.3 
Contaminated water 
management system 

Process water management system 

Return Water 
Dam 

N/A 14.0 22.6 
Contaminated water 
management system 

Process 
Water Dam 

N/A 14.4 N/A 
Contaminated water 
management system 

E22 Void N/A 27,000 98.4 
Contaminated water 
management system 

Caloola Dams N/A 670 N/A 
Contaminated water 
management system 

SD1 and SD2 N/A 7.1 N/A 
Contaminated water 
management system 

 

 

 

  



 

4 

Pump Capacity Assessment 

Storage 
Volume to be 

managed (ML)* 
Management 
period (days) 

Calculated minimum 
pump capacity (L/s)** 

Reported pump 
capacity (L/s)*** 

Sediment Ponds 

SP01 
(SCT) 

10.6 5 25 10 

SP03 8.5 5 25 10 

SP04 19.9 5 50 10 

SP10 1.8 5 5 10 

SP15 12.8 5 30 10 

SP16 3.1 5 10 10 

Retention Ponds 

RP01 2.8 5 10 10 

RP02 1.5 5 5 10 

RP03 4.6 5 15 10 

RP04 1.2 5 5 10 

RP05 1.9 5 5 10 

RP06 2.3 5 5 10 

RP07 9.5 5 25 10 

RP08 2.9 5 10 10 

RP09 9.6 5 25 10 

RP10 0.9 5 5 10 

RP12 0.8 5 5 10 

RP13 2.1 5 5 10 

RP15 0.2 5 5 10 

RP16 5.2 5 15 10 



 

5 

Storage 
Volume to be 

managed (ML)* 
Management 
period (days) 

Calculated minimum 
pump capacity (L/s)** 

Reported pump 
capacity (L/s)*** 

RP19 3.7 5 10 10 

RP20 5.2 5 15 10 

RP21 0.8 5 5 10 

RP22 1.4 5 5 10 

RP23 0.1 5 5 10 

RP24 0.2 5 5 10 

RP25 0.1 5 5 10 

RP26 0.1 5 5 10 

RP27 3.5 5 10 10 

RP28 0.2 5 5 10 

RP29 1.9 5 5 10 

RP30 1.1 5 5 10 

RP31 1.4 5 5 10 

Process water management system 

E22 void 45 5 120 N/A 

E27 TSF 37 5 90 140–160 L/s 

Estcourt 
TSF 

24 5 60 N/A 

TSF 1 33 5 80 N/A 

TSF 2 29 5 70 N/A 

TSF 3 107 5 250 N/A 

* Estimated from interpretation of site information and three-dimensional survey. Volume does not 
represent total storage volumes but volumes to be managed. 

** Rounded to the nearest 5 L/s 
*** Pump rate from site water balance 
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RP01 RP02 RP03 RP04 RP05 RP06
8.74 4.77 14.26 3.66 5.93 7.09
8.74 4.77 14.26 3.66 5.93 7.09

Sediment Type (C, F or D) if known: F F F F F F From Appendix C
% sand (fraction 0.02 to 2.00 mm)
% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)
Dispersion percentage

% of whole soil dispersible
F F F F F F

Design rainfall depth (days) 5 5 5 5 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 90 90 90 90 90 90 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 35.6 35.6 35.6 35.6 35.6 35.6 See Section 6.3.4 (h)
Rainfall R-factor (if known) See Appendix B
IFD: 2-year, 6-hour storm (if known) 6.82 6.82 6.82 6.82 6.82 6.82 See IFD chart for the site

Rainfall erosivity (R -factor) 1210 1210 1210 1210 1210 1210 Auto-filled from above
0.05 0.05 0.05 0.05 0.05 0.05
80 80 80 80 80 80
0.2 0.2 0.2 0.2 0.2 0.2
0.06 0.06 0.06 0.06 0.06 0.06
1.3 1.3 1.3 1.3 1.3 1.3
1 1 1 1 1 1

4 4 4 4 4 4
Soil Loss Class 1 1 1 1 1 1 See Section 4.4.2(b)
Soil loss (m3/ha/yr) 3 3 3 3 3 3
Sediment basin storage volume, m3 5 3 8 2 3 4 See Sections 6.3.4(i) and 6.3.5 (e)

Note:  These "Detailed Calculation" spreadsheets relate only to high erosion hazard lands as identified in 
figure 4.6 or where the designer chooses to use the RUSLE to size sediment basins.  The "Standard 
Calculation" spreadsheets should be used on low erosion hazard lands as identified by figure 4.6 and 
where the designer chooses not to run the RUSLE in calculations.

1.  Site Data Sheet
North ParkesSite Name:

Parkes

Copper Mine.Description of Site:

Site Location:

Precinct:

Soil texture should be assessed through 
mechanical dispersion only.  Dispersing 
agents (e.g. Calgon) should not be used

RemarksSub-catchmentsSite area

Total catchment area (ha)

RUSLE Factors

Rainfall data

E.g. enter 10 for dispersion of 10%
See Section 6.3.3(e). Auto-calculated
Automatic calculation from aboveSoil Texture Group

Disturbed catchment area (ha)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Soil loss (t/ha/yr)

Length/gradient (LS -factor)
Erosion control practice (P -factor)
Ground cover (C -factor)

RUSLE LS factor calculated for a high 
rill/interrill ratio.

Calculations

Slope length (m)
Slope gradient  (%)

Soil erodibility (K -factor)

Sediment_Basin_Design_Detailed_V6_Storages1.xls 1



SWMP Commentary, Detailed Calculations

where:

10 = a unit conversion factor 

Cv =

A =

X

RP01 0.90 35.6 8.74 2800.296 5 2805.296
RP02 0.90 35.6 4.77 1528.308 3 1531.308
RP03 0.90 35.6 14.26 4568.904 8 4576.904
RP04 0.90 35.6 3.66 1172.664 2 1174.664
RP05 0.90 35.6 5.93 1899.972 3 1902.972
RP06 0.90 35.6 7.09 2271.636 4 2275.636

Note that designers 
should achieve a 

minimum 3:1 
length:width ratio in 
Type D or F basins

4.  Volume of Sediment Basins, Type D  and Type F  Soils

settling zone volume + sediment storage zone volumeBasin volume =

Settling Zone Volume
The settling zone volume for Type F  and Type D  soils is calculated to provide capacity to contain all 
runoff expected from up to the y-percentile rainfall event.  The volume of the basin's settling zone (V) 
can be determined as a function of the basin's surface area and depth to allow for particles to settle and 
can be determined by the following equation:

10 x  Cv x  A x Rx-day, y-%ile (m
3)V = 

2 months soil loss calculated by RUSLE

the volumetric runoff coefficient defined 
as that portion of rainfall that runs off as 
stormwater over the x-day period

is the x-day total rainfall depth (mm) that 
is not exceeded in y percent of rainfall 
events.  (See Sections 6.3.4(d), (e), (f), 
(g) and (h)).

total catchment area (ha)

Sediment Storage Zone Volume

Rx-day, y-%ile =

In the detailed calculation on Soil Loss Classes 1 to 4 lands, the sediment storage zone can be taken as 
50 percent of the settling zone capacity.  Alternately designers can design the zone to store the 2-
month soil loss as calculated by the RUSLE (Section 6.3.4(i)(ii)).  However, on Soil Loss Classes 5, 6 
and 7 lands, the zone must contain the 2-month soil loss as calculated by the RUSLE (Section 
6.3.4(i)(iii).  

Place an "X" in the box below to show the sediment storage zone design parameters used here:
50% of settling zone capacity, 

Total Basin Volume
Settling

zone
volume

(m3)

Sediment
storage
volume

(m3)

Total
basin

volume
(m3)

Site Cv Rx-day, y-%ile

Total
catchment

area
(ha)

Sediment_Basin_Design_Detailed_V6_Storages1.xls 5
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RP07 RP08 RP09 RP10 RP12 RP13
29.72 8.97 30.02 2.79 2.62 6.54
29.72 8.97 30.02 2.79 2.62 6.54

Sediment Type (C, F or D) if known: F F F F F F From Appendix C
% sand (fraction 0.02 to 2.00 mm)
% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)
Dispersion percentage

% of whole soil dispersible
F F F F F F

Design rainfall depth (days) 5 5 5 5 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 90 90 90 90 90 90 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 35.6 35.6 35.6 35.6 35.6 35.6 See Section 6.3.4 (h)
Rainfall R-factor (if known) See Appendix B
IFD: 2-year, 6-hour storm (if known) 6.82 6.82 6.82 6.82 6.82 6.82 See IFD chart for the site

Rainfall erosivity (R -factor) 1210 1210 1210 1210 1210 1210 Auto-filled from above
0.05 0.05 0.05 0.05 0.05 0.05
80 80 80 80 80 80
0.2 0.2 0.2 0.2 0.2 0.2
0.06 0.06 0.06 0.06 0.06 0.06
1.3 1.3 1.3 1.3 1.3 1.3
1 1 1 1 1 1

4 4 4 4 4 4
Soil Loss Class 1 1 1 1 1 1 See Section 4.4.2(b)
Soil loss (m3/ha/yr) 3 3 3 3 3 3
Sediment basin storage volume, m3 17 5 17 2 2 4 See Sections 6.3.4(i) and 6.3.5 (e)

Note:  These "Detailed Calculation" spreadsheets relate only to high erosion hazard lands as identified in 
figure 4.6 or where the designer chooses to use the RUSLE to size sediment basins.  The "Standard 
Calculation" spreadsheets should be used on low erosion hazard lands as identified by figure 4.6 and 
where the designer chooses not to run the RUSLE in calculations.

1.  Site Data Sheet
North ParkesSite Name:

Parkes

Copper Mine.Description of Site:

Site Location:

Precinct:

Soil texture should be assessed through 
mechanical dispersion only.  Dispersing 
agents (e.g. Calgon) should not be used

RemarksSub-catchmentsSite area

Total catchment area (ha)

RUSLE Factors

Rainfall data

E.g. enter 10 for dispersion of 10%
See Section 6.3.3(e). Auto-calculated
Automatic calculation from aboveSoil Texture Group

Disturbed catchment area (ha)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Soil loss (t/ha/yr)

Length/gradient (LS -factor)
Erosion control practice (P -factor)
Ground cover (C -factor)

RUSLE LS factor calculated for a high 
rill/interrill ratio.

Calculations

Slope length (m)
Slope gradient  (%)

Soil erodibility (K -factor)

Sediment_Basin_Design_Detailed_V6_Storages2.xls 1
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where:

10 = a unit conversion factor 

Cv =

A =

X

RP07 0.90 35.6 29.72 9522.288 17 9539.288
RP08 0.90 35.6 8.97 2873.988 5 2878.988
RP09 0.90 35.6 30.02 9618.408 17 9635.408
RP10 0.90 35.6 2.79 893.916 2 895.916
RP12 0.90 35.6 2.62 839.448 2 841.448
RP13 0.90 35.6 6.54 2095.416 4 2099.416

Note that designers 
should achieve a 

minimum 3:1 
length:width ratio in 
Type D or F basins

4.  Volume of Sediment Basins, Type D  and Type F  Soils

settling zone volume + sediment storage zone volumeBasin volume =

Settling Zone Volume
The settling zone volume for Type F  and Type D  soils is calculated to provide capacity to contain all 
runoff expected from up to the y-percentile rainfall event.  The volume of the basin's settling zone (V) 
can be determined as a function of the basin's surface area and depth to allow for particles to settle and 
can be determined by the following equation:

10 x  Cv x  A x Rx-day, y-%ile (m
3)V = 

2 months soil loss calculated by RUSLE

the volumetric runoff coefficient defined 
as that portion of rainfall that runs off as 
stormwater over the x-day period

is the x-day total rainfall depth (mm) that 
is not exceeded in y percent of rainfall 
events.  (See Sections 6.3.4(d), (e), (f), 
(g) and (h)).

total catchment area (ha)

Sediment Storage Zone Volume

Rx-day, y-%ile =

In the detailed calculation on Soil Loss Classes 1 to 4 lands, the sediment storage zone can be taken as 
50 percent of the settling zone capacity.  Alternately designers can design the zone to store the 2-
month soil loss as calculated by the RUSLE (Section 6.3.4(i)(ii)).  However, on Soil Loss Classes 5, 6 
and 7 lands, the zone must contain the 2-month soil loss as calculated by the RUSLE (Section 
6.3.4(i)(iii).  

Place an "X" in the box below to show the sediment storage zone design parameters used here:
50% of settling zone capacity, 

Total Basin Volume
Settling

zone
volume

(m3)

Sediment
storage
volume

(m3)

Total
basin

volume
(m3)

Site Cv Rx-day, y-%ile

Total
catchment

area
(ha)

Sediment_Basin_Design_Detailed_V6_Storages2.xls 5
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RP15 RP16 RP19 RP20 RP21 RP22
0.49 16.22 11.61 16.21 2.6 4.26
0.49 16.22 11.61 16.21 2.6 4.26

Sediment Type (C, F or D) if known: F F F F F F From Appendix C
% sand (fraction 0.02 to 2.00 mm)
% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)
Dispersion percentage

% of whole soil dispersible
F F F F F F

Design rainfall depth (days) 5 5 5 5 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 90 90 90 90 90 90 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 35.6 35.6 35.6 35.6 35.6 35.6 See Section 6.3.4 (h)
Rainfall R-factor (if known) See Appendix B
IFD: 2-year, 6-hour storm (if known) 6.82 6.82 6.82 6.82 6.82 6.82 See IFD chart for the site

Rainfall erosivity (R -factor) 1210 1210 1210 1210 1210 1210 Auto-filled from above
0.05 0.05 0.05 0.05 0.05 0.05
80 80 80 80 80 80
0.2 0.2 0.2 0.2 0.2 0.2
0.06 0.06 0.06 0.06 0.06 0.06
1.3 1.3 1.3 1.3 1.3 1.3
1 1 1 1 1 1

4 4 4 4 4 4
Soil Loss Class 1 1 1 1 1 1 See Section 4.4.2(b)
Soil loss (m3/ha/yr) 3 3 3 3 3 3
Sediment basin storage volume, m3 9 7 9 2 2 See Sections 6.3.4(i) and 6.3.5 (e)

Note:  These "Detailed Calculation" spreadsheets relate only to high erosion hazard lands as identified in 
figure 4.6 or where the designer chooses to use the RUSLE to size sediment basins.  The "Standard 
Calculation" spreadsheets should be used on low erosion hazard lands as identified by figure 4.6 and 
where the designer chooses not to run the RUSLE in calculations.

1.  Site Data Sheet
North ParkesSite Name:

Parkes

Copper Mine.Description of Site:

Site Location:

Precinct:

Soil texture should be assessed through 
mechanical dispersion only.  Dispersing 
agents (e.g. Calgon) should not be used

RemarksSub-catchmentsSite area

Total catchment area (ha)

RUSLE Factors

Rainfall data

E.g. enter 10 for dispersion of 10%
See Section 6.3.3(e). Auto-calculated
Automatic calculation from aboveSoil Texture Group

Disturbed catchment area (ha)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Soil loss (t/ha/yr)

Length/gradient (LS -factor)
Erosion control practice (P -factor)
Ground cover (C -factor)

RUSLE LS factor calculated for a high 
rill/interrill ratio.

Calculations

Slope length (m)
Slope gradient  (%)

Soil erodibility (K -factor)

Sediment_Basin_Design_Detailed_V6_Storages3.xls 1
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where:

10 = a unit conversion factor 

Cv =

A =

X

RP15 0.90 35.6 0.49 156.996 156.996
RP16 0.90 35.6 16.22 5196.888 9 5205.888
RP19 0.90 35.6 11.61 3719.844 7 3726.844
RP20 0.90 35.6 16.21 5193.684 9 5202.684
RP21 0.90 35.6 2.6 833.04 2 835.04
RP22 0.90 35.6 4.26 1364.904 2 1366.904

Note that designers 
should achieve a 

minimum 3:1 
length:width ratio in 
Type D or F basins

4.  Volume of Sediment Basins, Type D  and Type F  Soils

settling zone volume + sediment storage zone volumeBasin volume =

Settling Zone Volume
The settling zone volume for Type F  and Type D  soils is calculated to provide capacity to contain all 
runoff expected from up to the y-percentile rainfall event.  The volume of the basin's settling zone (V) 
can be determined as a function of the basin's surface area and depth to allow for particles to settle and 
can be determined by the following equation:

10 x  Cv x  A x Rx-day, y-%ile (m
3)V = 

2 months soil loss calculated by RUSLE

the volumetric runoff coefficient defined 
as that portion of rainfall that runs off as 
stormwater over the x-day period

is the x-day total rainfall depth (mm) that 
is not exceeded in y percent of rainfall 
events.  (See Sections 6.3.4(d), (e), (f), 
(g) and (h)).

total catchment area (ha)

Sediment Storage Zone Volume

Rx-day, y-%ile =

In the detailed calculation on Soil Loss Classes 1 to 4 lands, the sediment storage zone can be taken as 
50 percent of the settling zone capacity.  Alternately designers can design the zone to store the 2-
month soil loss as calculated by the RUSLE (Section 6.3.4(i)(ii)).  However, on Soil Loss Classes 5, 6 
and 7 lands, the zone must contain the 2-month soil loss as calculated by the RUSLE (Section 
6.3.4(i)(iii).  

Place an "X" in the box below to show the sediment storage zone design parameters used here:
50% of settling zone capacity, 

Total Basin Volume
Settling

zone
volume

(m3)

Sediment
storage
volume

(m3)

Total
basin

volume
(m3)

Site Cv Rx-day, y-%ile

Total
catchment

area
(ha)
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SWMP Commentary, Detailed Calculations

RP23 RP24 RP25 RP26 RP27 RP28
0.26 0.76 0.41 0.21 10.85 0.7
0.26 0.76 0.41 0.21 10.85 0.7

Sediment Type (C, F or D) if known: F F F F F F From Appendix C
% sand (fraction 0.02 to 2.00 mm)
% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)
Dispersion percentage

% of whole soil dispersible
F F F F F F

Design rainfall depth (days) 5 5 5 5 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 90 90 90 90 90 90 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 35.6 35.6 35.6 35.6 35.6 35.6 See Section 6.3.4 (h)
Rainfall R-factor (if known) See Appendix B
IFD: 2-year, 6-hour storm (if known) 6.82 6.82 6.82 6.82 6.82 6.82 See IFD chart for the site

Rainfall erosivity (R -factor) 1210 1210 1210 1210 1210 1210 Auto-filled from above
0.05 0.05 0.05 0.05 0.05 0.05
80 80 80 80 80 80
0.2 0.2 0.2 0.2 0.2 0.2
0.06 0.06 0.06 0.06 0.06 0.06
1.3 1.3 1.3 1.3 1.3 1.3
1 1 1 1 1 1

4 4 4 4 4 4
Soil Loss Class 1 1 1 1 1 1 See Section 4.4.2(b)
Soil loss (m3/ha/yr) 3 3 3 3 3 3
Sediment basin storage volume, m3 6 See Sections 6.3.4(i) and 6.3.5 (e)

Note:  These "Detailed Calculation" spreadsheets relate only to high erosion hazard lands as identified in 
figure 4.6 or where the designer chooses to use the RUSLE to size sediment basins.  The "Standard 
Calculation" spreadsheets should be used on low erosion hazard lands as identified by figure 4.6 and 
where the designer chooses not to run the RUSLE in calculations.

1.  Site Data Sheet
North ParkesSite Name:

Parkes

Copper Mine.Description of Site:

Site Location:

Precinct:

Soil texture should be assessed through 
mechanical dispersion only.  Dispersing 
agents (e.g. Calgon) should not be used

RemarksSub-catchmentsSite area

Total catchment area (ha)

RUSLE Factors

Rainfall data

E.g. enter 10 for dispersion of 10%
See Section 6.3.3(e). Auto-calculated
Automatic calculation from aboveSoil Texture Group

Disturbed catchment area (ha)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Soil loss (t/ha/yr)

Length/gradient (LS -factor)
Erosion control practice (P -factor)
Ground cover (C -factor)

RUSLE LS factor calculated for a high 
rill/interrill ratio.

Calculations

Slope length (m)
Slope gradient  (%)

Soil erodibility (K -factor)

Sediment_Basin_Design_Detailed_V6_Storages4.xls 1



SWMP Commentary, Detailed Calculations

where:

10 = a unit conversion factor 

Cv =

A =

X

RP23 0.90 35.6 0.26 83.304 83.304
RP24 0.90 35.6 0.76 243.504 243.504
RP25 0.90 35.6 0.41 131.364 131.364
RP26 0.90 35.6 0.21 67.284 67.284
RP27 0.90 35.6 10.85 3476.34 6 3482.34
RP28 0.90 35.6 0.7 224.28 224.28

Note that designers 
should achieve a 

minimum 3:1 
length:width ratio in 
Type D or F basins

4.  Volume of Sediment Basins, Type D  and Type F  Soils

settling zone volume + sediment storage zone volumeBasin volume =

Settling Zone Volume
The settling zone volume for Type F  and Type D  soils is calculated to provide capacity to contain all 
runoff expected from up to the y-percentile rainfall event.  The volume of the basin's settling zone (V) 
can be determined as a function of the basin's surface area and depth to allow for particles to settle and 
can be determined by the following equation:

10 x  Cv x  A x Rx-day, y-%ile (m
3)V = 

2 months soil loss calculated by RUSLE

the volumetric runoff coefficient defined 
as that portion of rainfall that runs off as 
stormwater over the x-day period

is the x-day total rainfall depth (mm) that 
is not exceeded in y percent of rainfall 
events.  (See Sections 6.3.4(d), (e), (f), 
(g) and (h)).

total catchment area (ha)

Sediment Storage Zone Volume

Rx-day, y-%ile =

In the detailed calculation on Soil Loss Classes 1 to 4 lands, the sediment storage zone can be taken as 
50 percent of the settling zone capacity.  Alternately designers can design the zone to store the 2-
month soil loss as calculated by the RUSLE (Section 6.3.4(i)(ii)).  However, on Soil Loss Classes 5, 6 
and 7 lands, the zone must contain the 2-month soil loss as calculated by the RUSLE (Section 
6.3.4(i)(iii).  

Place an "X" in the box below to show the sediment storage zone design parameters used here:
50% of settling zone capacity, 

Total Basin Volume
Settling

zone
volume

(m3)

Sediment
storage
volume

(m3)

Total
basin

volume
(m3)

Site Cv Rx-day, y-%ile

Total
catchment

area
(ha)

Sediment_Basin_Design_Detailed_V6_Storages4.xls 5



SWMP Commentary, Detailed Calculations

RP29 RP30 RP31 SP01 
(SCT) SP03 SP04

6.04 3.41 4.25 32.93 26.39 61.97
6.04 3.41 4.25 32.93 26.39 61.97

Sediment Type (C, F or D) if known: F F F F F F From Appendix C
% sand (fraction 0.02 to 2.00 mm)
% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)
Dispersion percentage

% of whole soil dispersible
F F F F F F

Design rainfall depth (days) 5 5 5 5 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 90 90 90 90 90 90 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 35.6 35.6 35.6 35.6 35.6 35.6 See Section 6.3.4 (h)
Rainfall R-factor (if known) See Appendix B
IFD: 2-year, 6-hour storm (if known) 6.82 6.82 6.82 6.82 6.82 6.82 See IFD chart for the site

Rainfall erosivity (R -factor) 1210 1210 1210 1210 1210 1210 Auto-filled from above
0.05 0.05 0.05 0.05 0.05 0.05
80 80 80 80 80 80
0.2 0.2 0.2 0.2 0.2 0.2
0.06 0.06 0.06 0.06 0.06 0.06
1.3 1.3 1.3 1.3 1.3 1.3
1 1 1 1 1 1

4 4 4 4 4 4
Soil Loss Class 1 1 1 1 1 1 See Section 4.4.2(b)
Soil loss (m3/ha/yr) 3 3 3 3 3 3
Sediment basin storage volume, m3 4 2 2 19 15 36 See Sections 6.3.4(i) and 6.3.5 (e)

Note:  These "Detailed Calculation" spreadsheets relate only to high erosion hazard lands as identified in 
figure 4.6 or where the designer chooses to use the RUSLE to size sediment basins.  The "Standard 
Calculation" spreadsheets should be used on low erosion hazard lands as identified by figure 4.6 and 
where the designer chooses not to run the RUSLE in calculations.

1.  Site Data Sheet
North ParkesSite Name:

Parkes

Copper Mine.Description of Site:

Site Location:

Precinct:

Soil texture should be assessed through 
mechanical dispersion only.  Dispersing 
agents (e.g. Calgon) should not be used

RemarksSub-catchmentsSite area

Total catchment area (ha)

RUSLE Factors

Rainfall data

E.g. enter 10 for dispersion of 10%
See Section 6.3.3(e). Auto-calculated
Automatic calculation from aboveSoil Texture Group

Disturbed catchment area (ha)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Soil loss (t/ha/yr)

Length/gradient (LS -factor)
Erosion control practice (P -factor)
Ground cover (C -factor)

RUSLE LS factor calculated for a high 
rill/interrill ratio.

Calculations

Slope length (m)
Slope gradient  (%)

Soil erodibility (K -factor)

Sediment_Basin_Design_Detailed_V6_Storages5.xls 1



SWMP Commentary, Detailed Calculations

where:

10 = a unit conversion factor 

Cv =

A =

X

RP29 0.90 35.6 6.04 1935.216 4 1939.216
RP30 0.90 35.6 3.41 1092.564 2 1094.564
RP31 0.90 35.6 4.25 1361.7 2 1363.7

SP01 (SCT) 0.90 35.6 32.93 10550.772 19 10569.772
SP03 0.90 35.6 26.39 8455.356 15 8470.356
SP04 0.90 35.6 61.97 19855.188 36 19891.188

Note that designers 
should achieve a 

minimum 3:1 
length:width ratio in 
Type D or F basins

4.  Volume of Sediment Basins, Type D  and Type F  Soils

settling zone volume + sediment storage zone volumeBasin volume =

Settling Zone Volume
The settling zone volume for Type F  and Type D  soils is calculated to provide capacity to contain all 
runoff expected from up to the y-percentile rainfall event.  The volume of the basin's settling zone (V) 
can be determined as a function of the basin's surface area and depth to allow for particles to settle and 
can be determined by the following equation:

10 x  Cv x  A x Rx-day, y-%ile (m
3)V = 

2 months soil loss calculated by RUSLE

the volumetric runoff coefficient defined 
as that portion of rainfall that runs off as 
stormwater over the x-day period

is the x-day total rainfall depth (mm) that 
is not exceeded in y percent of rainfall 
events.  (See Sections 6.3.4(d), (e), (f), 
(g) and (h)).

total catchment area (ha)

Sediment Storage Zone Volume

Rx-day, y-%ile =

In the detailed calculation on Soil Loss Classes 1 to 4 lands, the sediment storage zone can be taken as 
50 percent of the settling zone capacity.  Alternately designers can design the zone to store the 2-
month soil loss as calculated by the RUSLE (Section 6.3.4(i)(ii)).  However, on Soil Loss Classes 5, 6 
and 7 lands, the zone must contain the 2-month soil loss as calculated by the RUSLE (Section 
6.3.4(i)(iii).  

Place an "X" in the box below to show the sediment storage zone design parameters used here:
50% of settling zone capacity, 

Total Basin Volume
Settling

zone
volume

(m3)

Sediment
storage
volume

(m3)

Total
basin

volume
(m3)

Site Cv Rx-day, y-%ile

Total
catchment

area
(ha)
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SWMP Commentary, Detailed Calculations

SP10 SP15 SP16
5.72 40.01 9.8
5.72 40.01 9.8

Sediment Type (C, F or D) if known: F F F F F F From Appendix C
% sand (fraction 0.02 to 2.00 mm)
% silt (fraction 0.002 to 0.02 mm)

% clay (fraction finer than 0.002 mm)
Dispersion percentage

% of whole soil dispersible
F F F F F F

Design rainfall depth (days) 5 5 5 5 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 90 90 90 90 90 90 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 35.6 35.6 35.6 35.6 35.6 35.6 See Section 6.3.4 (h)
Rainfall R-factor (if known) See Appendix B
IFD: 2-year, 6-hour storm (if known) 6.82 6.82 6.82 See IFD chart for the site

Rainfall erosivity (R -factor) 1210 1210 1210 1210 1210 1210 Auto-filled from above
0.05 0.05 0.05 0.05 0.05 0.05
80 80 80 80 80 80
0.2 0.2 0.2 0.2 0.2 0.2
0.06 0.06 0.06 0.06 0.06 0.06
1.3 1.3 1.3 1.3 1.3 1.3
1 1 1 1 1 1

4 4 4 4 4 4
Soil Loss Class 1 1 1 1 1 1 See Section 4.4.2(b)
Soil loss (m3/ha/yr) 3 3 3 3 3 3
Sediment basin storage volume, m3 3 23 6 See Sections 6.3.4(i) and 6.3.5 (e)

Note:  These "Detailed Calculation" spreadsheets relate only to high erosion hazard lands as identified in 
figure 4.6 or where the designer chooses to use the RUSLE to size sediment basins.  The "Standard 
Calculation" spreadsheets should be used on low erosion hazard lands as identified by figure 4.6 and 
where the designer chooses not to run the RUSLE in calculations.

1.  Site Data Sheet
North ParkesSite Name:

Parkes

Copper Mine.Description of Site:

Site Location:

Precinct:

Soil texture should be assessed through 
mechanical dispersion only.  Dispersing 
agents (e.g. Calgon) should not be used

RemarksSub-catchmentsSite area

Total catchment area (ha)

RUSLE Factors

Rainfall data

E.g. enter 10 for dispersion of 10%
See Section 6.3.3(e). Auto-calculated
Automatic calculation from aboveSoil Texture Group

Disturbed catchment area (ha)

Soil analysis (enter sediment type if known, or laboratory particle size data)

Soil loss (t/ha/yr)

Length/gradient (LS -factor)
Erosion control practice (P -factor)
Ground cover (C -factor)

RUSLE LS factor calculated for a high 
rill/interrill ratio.

Calculations

Slope length (m)
Slope gradient  (%)

Soil erodibility (K -factor)

Sediment_Basin_Design_Detailed_V6_Storages6.xls 1



SWMP Commentary, Detailed Calculations

where:

10 = a unit conversion factor 

Cv =

A =

X

SP10 0.90 35.6 5.72 1832.688 3 1835.688
SP15 0.90 35.6 40.01 12819.204 23 12842.204
SP16 0.90 35.6 9.8 3139.92 6 3145.92

35.6
35.6
35.6

Note that designers 
should achieve a 

minimum 3:1 
length:width ratio in 
Type D or F basins

4.  Volume of Sediment Basins, Type D  and Type F  Soils

settling zone volume + sediment storage zone volumeBasin volume =

Settling Zone Volume
The settling zone volume for Type F  and Type D  soils is calculated to provide capacity to contain all 
runoff expected from up to the y-percentile rainfall event.  The volume of the basin's settling zone (V) 
can be determined as a function of the basin's surface area and depth to allow for particles to settle and 
can be determined by the following equation:

10 x  Cv x  A x Rx-day, y-%ile (m
3)V = 

2 months soil loss calculated by RUSLE

the volumetric runoff coefficient defined 
as that portion of rainfall that runs off as 
stormwater over the x-day period

is the x-day total rainfall depth (mm) that 
is not exceeded in y percent of rainfall 
events.  (See Sections 6.3.4(d), (e), (f), 
(g) and (h)).

total catchment area (ha)

Sediment Storage Zone Volume

Rx-day, y-%ile =

In the detailed calculation on Soil Loss Classes 1 to 4 lands, the sediment storage zone can be taken as 
50 percent of the settling zone capacity.  Alternately designers can design the zone to store the 2-
month soil loss as calculated by the RUSLE (Section 6.3.4(i)(ii)).  However, on Soil Loss Classes 5, 6 
and 7 lands, the zone must contain the 2-month soil loss as calculated by the RUSLE (Section 
6.3.4(i)(iii).  

Place an "X" in the box below to show the sediment storage zone design parameters used here:
50% of settling zone capacity, 

Total Basin Volume
Settling

zone
volume

(m3)

Sediment
storage
volume

(m3)

Total
basin

volume
(m3)

Site Cv Rx-day, y-%ile

Total
catchment

area
(ha)
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Appendix B – Water Quality Baseline Assessment 
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B.1 Clean Water Management System 

B.1.1 pH 

For monitoring locations within the watercourses, pH levels for WC2 and WC3 were consistently 
between the upper and lower water quality objectives. A mean pH of 6.18 at WC2 and one 
sample obtained only during the assessed period, of 5.76 at WC3, indicated a slightly acidic 
condition at these locations. Generally, for all other locations, pH levels tended to range 
between 5.5 and 7.0, also indicating an overall acidic condition in the surface water. 

In July, 2012, an increase in pH was evident, with the surface water at the time moving towards 
a neutral and slightly alkaline condition. 

An anomaly sampled at WC1 was taken in June 2013 with a pH level of 8.84. This is the only 
sample during the monitoring period to exceed the upper water quality objective set. 

Overall, a mean pH level of 6.3 was reported for all data during the monitoring period with 65% 
of samples reporting pH levels below the lower pH objective level. Figure B-1 provides the time 
series monitoring results for pH for watercourse locations between January 2012 and March 
2014. 

 

Figure B-1  pH within Watercourses 

B.1.2 Electrical Conductivity 

Conductivity samples taken throughout the watercourse sampling locations were considered to 
be relatively fresh and within the range of the ANZECC and ARMCANZ (2000) default trigger 
value for freshwater systems. 

All samples assessed for WC2, WC3, WC5, WC6 and WC14 were consistently below the water 
quality objective of 350 µS/cm. Increased conductivity over the monitoring period was noted at 
WC7 and WC12. The maximum reported conductivity was sampled at WC3 and WC11, with a 
concentration of 785 µS/cm and 755 µS/cm, respectively both occurring in August 2013. The 
mean conductivity concentration for the monitoring period is 169 µS/cm. 

A total of 10% of samples exceeded the conductivity water quality objectives set for 
watercourses. Figure B-2 provides the time series monitoring results for conductivity for 
watercourse locations between January 2012 and March 2014. 
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Figure B-2  Electrical Conductivity within Watercourses 

B.1.3 Total Suspended Solids 

TSS monitoring data exceeded the water quality objectives for watercourses at WC1, WC5, 
WC13 and WC14, with maximum reported TSS of 767 mg/L and 752 mg/L sampled at WC13. 

The overall mean TSS concentration during the monitoring period was 186 mg/L. Generally the 
watercourses indicate elevated suspended solids to what would be expected in a watercourse. 
Figure B-3 provides the time series monitoring results for TSS concentrations for watercourse 
locations between January 2012 and March 2014. 

 

Figure B-3  TSS Concentrations within Watercourses 

B.1.4 Copper 

The assessment of copper within the watercourses samples reported consistent exceedences 
of the water quality objective at WC5 and WC13 with a maximum concentration of 0.243 mg/L at 
WC5 in July 2012. With respect to the location of WC5 adjacent to the underground surface 
facilities and a number of sediment and retention ponds, the interaction of the site must be 
expected with the copper exceedances experienced during the monitoring period. All other 
watercourse monitoring locations reported copper concentrations below the water quality 
objectives with the exception of one sample each at WC6 and WC14 in June 2013. 
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The mean copper concentration for the monitoring period was 0.036 mg/L. Figure B-4 provides 
the time series monitoring results for copper for watercourse locations between January 2012 
and March 2014. 

 

Figure B-4  Copper Concentrations within Watercourses 

B.2 Dirty Water Management System 

B.2.1 pH 

For monitoring locations within the dirty water management system, pH levels were all below 
the upper pH trigger level of 9.4. Overall, pH levels ranged between 5.7 and 8.8, indicating 
slightly acidic to slightly alkaline waters. A mean pH level of 6.8 was reported for all data for 
watercourses during the monitoring period and 53% of samples were reported below the lower 
pH water quality objective. 

The pH within the dirty water management system was reported to be comparable to that of the 
clean water system. Figure B-5 indicates the pH levels for the dirty water management system 
during the monitoring period of January 2012 and March 2014. 

 

Figure B-5  pH within Sediment Ponds 
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B.2.2 Electrical Conductivity 

All conductivity samples during the monitoring period were below the water quality objectives for 
sediment ponds of 8,070 µS/cm. The mean conductivity for the monitoring period is 795 µS/cm. 
Figure B-6 indicates the conductivity levels for the dirty water management system during the 
monitoring period of January 2012 and March 2014. 

 

Figure B-6  Electrical Conductivity within Sediment Ponds 

The monitored conductivity levels of the sediment ponds indicated an influence of rainfall and 
surface water runoff on the sediment ponds, rather than the process water transfers and 
demands. As indicated in Figure B-6, it is clear that selected sediment ponds have conductivity 
levels above 2,000 µS/cm.  

B.2.3 Total Suspended Solids 

TSS monitoring data indicated that water quality objectives were exceeded for sediment ponds 
at the majority of locations monitored as part of the dirty water management system. 

Periods of elevated TSS concentrations were reported during August 2012 with a several 
locations indicating result concentration between 1,000 mg/L and 2,600 mg/L. A smaller period 
of elevated TSS concentrations was also noted for August 2013, with a maximum reported 
concentration of 691 mg/L. 

The overall mean TSS concentration during the monitoring period is 266 mg/L and a total of 
38% of all monitoring results were exceedences of the upper limit of the water quality objectives 
determined for the dirty water management system. Figure B-7 indicates the TSS 
concentrations for the dirty water management system during the monitoring period of January 
2012 and March 2014. 
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Figure B-7  TSS Concentrations within Sediment Ponds 

B.2.4 Copper 

The assessment of copper concentrations during the monitoring period indicated exceedences 
of the water quality objectives at SP10, SP14 and SP15 during July and August 2012 and July 
through to November 2013. Concentrations at these three locations during this time ranged 
between 0.13 mg/L and 0.52 mg/L. All other locations reported copper concentrations below the 
water quality objectives. 

The mean copper concentration for the monitoring period was 0.089 mg/L. Figure B-8 indicates 
the copper concentrations recorded for the dirty water management system during the 
monitoring period of January 2012 and March 2014. 

 

Figure B-8  Copper Concentrations within Sediment Ponds 

B.3 Contaminated Water Management System 

The contaminated water management system included the retention pond storages and process 
water system which included monitoring of TSFs, Return Water Dam, Process Water Dam, 
Sediment Dams 1 and 2 and Grease Traps.  
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B.3.1 pH 

An assessment of the pH within the retention ponds during the monitoring period indicated a 
mean pH level of 7.1. All samples were below the upper pH water quality objective limit of 9.2. 
Specifically, RP3 and RP5 were generally alkaline, whilst pH levels at RP1, RP4, RP10, RP13, 
RP19 and RP23 were slightly acidic. pH levels within the retention ponds during the monitoring 
period reported 20% of samples to be below the lower pH level. 

The process water system displayed similar trends to that of the retention ponds. Samples 
ranged between a pH of 6.0 and 9.61. A mean pH level of 7.4 was reported for the monitoring 
period and exceedences of the lower limit occurred 37% of the time over the monitoring period. 
Figures B-9, B-10 and B-11 show the time series monitoring data for the retention ponds and 
process water system over the period between January 2012 and May 2014.  

 

Figure B-9  pH within Retention Ponds 1 to 15 

 

Figure B-10  pH within Retention Ponds 16 to 30 
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Figure B-11  pH within Process Water System 

B.3.2 Electrical Conductivity 

During the monitoring period conductivity levels ranged between 100 µS/cm and 9,000 µS/cm 
for the retention ponds and 100 µS/cm and 11,000 µS/cm for the process water system. 
Generally the contaminated water management system indicated conductivities below the water 
quality objective levels for both systems however the process water system indicated higher 
average conductivities compared with the retention ponds. This is due to a greater volume of 
surface water runoff within these storages. 

Figures B-12, B-13 and B-14 show the time series data for conductivity levels over the 
monitoring period for the retention ponds and process water system.  

 

Figure B-12  Electrical Conductivity within Retention Ponds 1 to 15 
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Figure B-13  Electrical Conductivity within Retention Ponds 16 to 30 

 

Figure B-14  Electrical Conductivity within Process Water System 

B.3.3 Total Suspended Solids 

There was limited data for TSS during the monitoring period for both the retention ponds and 
the process water system due to water availability. 

From the data available, one exceedence against the water quality objectives was recorded at 
each of the following points, RP8, RP22 and TSF 2. Since November 2012, all monitored TSS 
concentrations for the retention ponds and process water system have been within the limits set 
by the water quality objectives. 

Figures B-15, B-16 and B-17 show the time series data for TSS concentrations during the 
monitoring period for the retention ponds and process water system. 
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Figure B-15  TSS Concentrations within Retention Ponds 1 to 15 

 

Figure B-16  TSS Concentrations within Retention Ponds 16 to 30 

 

Figure B-17 TSS Concentrations within Process Water System 
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B.3.4 Copper 

The assessment of copper samples reported exceedences of the water quality objectives at 
RP1 and RP4 during February 2012 and May 2012. There have been no exceedences of the 
water quality objective within the retention ponds since this time. All other retention pond 
locations reported copper concentrations below the water quality objective. The mean copper 
concentration over the monitoring period within the retention ponds was 0.093 mg/L. 

The process water system reported exceedences of its water quality objective within SD1, SD2 
and the Caloola Dams. The water quality results for SD1 and SD2 are representative of the 
underground water quality of the block cave mining area.  

Figures B-18, B-19, B-20 and B-21 indicate the copper concentrations monitored over the 
assessment period for the retention ponds and process water system.  

 

Figure B-18  Copper Concentrations within Retention Ponds 1 to 15 

 

Figure B-19  Copper Concentrations within Retention Ponds 16 to 30 
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Figure B-20  Copper Concentrations within Process Water System 

 

Figure B-21  Copper Concentrations within Process Water System 
(Concentrations between 0 mg/L and 5 mg/L) 
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Appendix C – Inspection and Monitoring Templates 
  



1

EROSION SEDIMENT CONTROL PLAN SITE INSPECTION CHECKLIST

Date: Name:

Site Area

Monitoring Location /
Surface Water Storage

INSPECTION ITEM CHECKED

(Ok, Not Ok, NA)

COMMENTS

The construction site is clear of litter and unconfined rubbish.

Adequate stockpiles of emergency Erosion and Sediment
Control materials exist on site.

Site dust is being adequately controlled.

Appropriate drainage and sediment controls have been
installed prior to undertaking new areas of disturbance.

Upslope “clean” water is being appropriately diverted around
or through the site.

Clean and dirty drainage lines are free of soil scour and
sediment deposition.

No areas of exposed soils are in need of erosion control.

Sediment fences are free from damage.

Sediment-laden stormwater is not diverting around the
sediment fences or other sediment traps.

All sediment traps are free of excessive sediment deposition.

Captured water within sediment basins have undergone
settlement, where TSS concentrations are less than 50 mg/L,
prior to discharge

All reasonable and practicable measures are being taken to
control sediment runoff from the site.

All erosion and sediment controls are in proper working
order.

Signed

Dated

SOURCE: (IECA; 2008)



1

WATERCOURSE INSPECTION CHECKLIST

Date: Name:

Watercourse

Monitoring Location

INSPECTION ITEM CHECKED COMMENTS

Incision/Head Cutting

Unstable Banks

Sediment deposition

Damage to drainage channels or
crossing structure

Actions

Notes

Signed

Dated
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Appendix D – Surface Water Trigger Action 
Response Plan 
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Table D-1 Surface Water Response Plan 

Aspect Normal Stage 1 Stage 2 Notifications 

Management 
of water 
volumes and 
levels within 
surface water 
storages 

Trigger and Response: 

Refer to Water Infrastructure Procedure and Tailings Storage Facility and Operational Water Emergency Management (Flood & Drought) 
TARP. 

Emergency 
discharges  

Normal Trigger: 

Storages within management levels 
defined within the Tailings Storage 
Facility and Operational Water 
Emergency Management TARP. 

Response: 

Continue to undertake the management 
measures within the Tailings Storage 
Facility and Operational Water 
Emergency Management TARP and 
Water Infrastructure Procedure 

Stage 1 Trigger 

Emergency discharge from 
sediment pond. 

Response: 

Investigate cause for emergency 
discharge and whether the 
appropriate procedures were 
followed. Undertake dewatering of 
relevant storages to areas water 
storage capacity exists.  

Undertake additional surface 
water quality monitoring rounds of 
downstream watercourses. 

Stage 2 Trigger 

Retention pond emergency 
discharge or any emergency 
discharge into a watercourse. 

Response: 

Investigate cause for emergency 
discharge and whether the 
appropriate procedures were 
followed. Undertake dewatering of 
relevant storages to areas water 
storage capacity exists. 

Undertake additional surface water 
quality monitoring rounds of 
downstream watercourses. 

Stage 1 Trigger: 

Alert Environment and 
Health 
Superintendent 

Stage 2 Trigger: 

Alert Environment and 
Health 
Superintendent 

Alert Site Manager 

Notify EPA  
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Aspect Normal Stage 1 Stage 2 Notifications 

Surface water 
quality – 
watercourses 
and farm dams 

Normal Trigger: 

Surface water quality within historical 
average for all parameters. 

Response: 

Continue water quality monitoring in 
accordance with the program in  
Table 5-1. 

Stage 1 Trigger 

Surface water quality 
concentrations outside of the 
Stage 1 Water Quality Objectives 
provided in Table 3-5 for at least 
one parameter for more than two 
monitoring rounds. 

Response: 

Investigate the source for the 
change in surface water quality 
and whether it caused from 
procedural change or mining 
related. Alert Environment and 
Health Superintendent. 

Stage 2 Trigger 

Surface water quality 
concentrations outside of the Stage 
2 Water Quality Objectives 
provided in Table 3-5 for at least 
one parameter for more than two 
monitoring rounds. 

Response: 

Increase investigations to 
determine whether the source is 
mining related or external. Increase 
monitoring until concentrations 
improve or source and cause is 
identified 

Stage 1 Trigger: 

Alert Environment and 
Health 
Superintendent 

Stage 2 Trigger: 

Alert Environment and 
Health 
Superintendent 

Alert Site Manager 
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Aspect Normal Stage 1 Stage 2 Notifications 

Surface water 
quality – 
sediment 
ponds, 
retention 
ponds and 
process water 
systems 

Normal Trigger: 

Surface water quality within historical 
average for all parameters. 

Response: 

Continue water quality monitoring in 
accordance with the program in  
Table 5-1. 

Stage 1 Trigger 

Surface water quality 
concentrations outside of the 
Stage 1 Water Quality Objectives 
provided in Table 3-5 for at least 
one parameter for more than two 
monitoring rounds. 

Response: 

Investigate the source for the 
change in surface water quality 
and whether it caused from 
procedural change. Alert 
Environment and Health 
Superintendent. 

Stage 2 Trigger 

Surface water quality 
concentrations outside of the Stage 
2 Water Quality Objectives 
provided in Table 3-5 for at least 
one parameter for more than two 
monitoring rounds. 

Response: 

If possible isolate the problem area 
through diverting contributing 
surface flows to another 
appropriate storage, while the 
cause for the water quality 
exceedances are determined. 

Stage 1 Trigger: 

Alert Environment and 
Health 
Superintendent 

Stage 2 Trigger: 

Alert Environment and 
Health 
Superintendent 

Alert Site Manager 
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Aspect Normal Stage 1 Stage 2 Notifications 

Erosion and 
sediment 
control 

Normal Trigger: 

Site inspections do not identify any 
unstable disturbance areas, or 
migration of sediment away from 
designated development areas.  

Response: 

Continue site inspections in accordance 
with the program in Section 5.1. 

Stage 1 Trigger: 

1 or more areas have indicated 
surface erosion in the form of 
rilling, bank erosion or other 
movement of sediment from an 
area of disturbance stockpile.  

Response: 

Seek to stabilise the area to stop 
the erosion process. This can 
include the use of groundcover, or 
other temporary measures in 
accordance with Section 4.4. 

Investigate works undertaken 
prior to the disturbance activities. 

Stage 2 Trigger 

Stage 1 trigger leading to 
sedimentation of a watercourse. 

Response: 

If possible isolate the problem area 
through diverting contributing 
surface flows to another 
appropriate storage, while the 
cause for the water quality 
exceedances are determined. 

Stage 1 Trigger: 

Alert Environment and 
Health 
Superintendent 

Stage 2 Trigger: 

Alert Environment and 
Health 
Superintendent 

Alert Site Manager 
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Aspect Normal Stage 1 Stage 2 Notifications 

Watercourse 
instabilities 

Normal Triggers: 

Watercourse monitoring indicates no 
areas of instabilities from visual 
inspections. 

Response: 

Continue site inspections in accordance 
with the program in Section 5.3. 

Stage 1 Trigger: 

Watercourse monitoring indicates 
one or more areas of instabilities 
in watercourses. 

Response: 

Seek to stabilise the instabilities, 
which may include advice from a 
geomorphic specialist. 

Investigate cause for instabilities, 
and whether recent construction 
works have created the instability. 

 

Stage 2 Trigger: 

Watercourse monitoring indicates 
one or more areas of instabilities in 
watercourses. Causing sediment 
loads to migrate and or impact to 
riparian vegetation. 

Response: 

Seek to stabilise the instabilities, 
which may include advice from a 
geomorphic specialist. 

Investigate cause for instabilities, 
and whether recent construction 
works have created the instability. 

Stage 1 Trigger: 

Alert Environment and 
Health 
Superintendent 

Stage 2 Trigger: 

Alert Environment and 
Health 
Superintendent 

Alert Site Manager 
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