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Glossary 

Alkalinity A measure of the ability of an aqueous solution to neutralise acids. 
Alkalinity of natural waters is due primarily to the presence of 
hydroxides, bicarbonates and carbonates. It is expressed in units of 
calcium carbonate (CaCO3). 

Alluvial Deposition from running waters. 

Ambient Pertaining to the surrounding environment or prevailing conditions. 

Aquifer An underground layer of permeable material from which groundwater 
can be usefully extracted. 

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.  

Baseflow The component of flow in a watercourse that is driven from the 
discharge of underground water. 

Baseline monitoring Monitoring conducted over time to collect a body of information to define 
specific characteristics of an area (e.g. species occurrence or water 
quality) prior to the commencement of a specific activity. 

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, as well as tributary 
streams, to a particular location. 

Clean water Water that has not come into physical contact with coal or mined 
carbonaceous material. 

Contaminant Any physical, chemical, biological or radiological substance capable of 
producing an adverse effect in a biological system or the natural 
environment. 

Dewatering The removal or pumping of water from an above or below ground 
storage, including the mine water within the water collection system of 
mine workings. Water removed from mine workings is regarded as 
dewatering unless the workings are flooded and at equilibrium with the 
surrounding strata (in which case the removal is considered 
groundwater extraction). 

Direct toxicity 
assessment 

The use of toxicity tests to determine the acute and/or chronic toxicity of 
mixtures of compounds in ambient waters. 

Dirty water Water that has an elevated sediment load. 

Discharge The quantity of water per unit of time flowing in a stream, for example 
cubic metres per second or megalitres per day. 
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Ecotoxicology Scientific study of the effects of toxic substances on living organisms. 

Effect concentration The concentration of a substance in water where a certain percent of 
test organisms exhibits a certain response or effect after a specified 
exposure period. For example, EC10 is the concentration where 10 
percent of the test organisms exhibit a response. 

Electrical 
conductivity 

A measure of the concentration of dissolved salts or ions in water. 

Geomorphology Scientific study of landforms, their evolution and the processes that 
shape them. In this report relates to the form and structure of 
waterways.  

Groundwater Water occurring naturally below ground level. 

Groundwater 
extraction 

For the purposes of this plan, groundwater extraction has been defined 
as the removal of groundwater from a groundwater source or aquifer, 
either via direct removal for use via a production bore or via incidental 
flow of groundwater from the aquifer into the mine workings during and 
after mining. Groundwater extraction includes the pumping of 
underground water from flooded mine workings in equilibrium with the 
surrounding strata as well as the removal of water from perched 
aquifers recharged directly from rainfall infiltration. 

Guideline A numerical concentration or narrative statement that provides 
appropriate guidance for a designated water use or impact. 

Licensed discharge 
point 

A location where the premises discharge water in accordance with 
conditions stipulated within the site Environmental Protection License. 

Macroinvertebrate An animal species that does not develop a vertebral column that is large 
enough to be seen without the use of a microscope. These animals 
generally include insects, crustaceans, molluscs, arachnids and 
annelids.  

Median The middle value, such that there is an equal number of higher and 
lower values. Also referred to as the 50th percentile. 

No observed effects 
concentration 

The highest tested concentration of a substance in water at which no 
effect is observable in test organisms in a given population (compared 
to the control sample). 

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 The 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. 

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

Runoff The amount of rainfall which actually ends up as streamflow, also known 
as rainfall excess. 
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Run of mine Raw coal production (unprocessed). 

Salinity The dissolved salt content of a body of water or soil.  

Sediment Soil or other particles that settle to the bottom of lakes, rivers, oceans 
and other waters. 

Stream order Stream classification system, where order 1 is for headwater (new) 
streams at the top of a catchment. Order number increases downstream 
using a defined methodology related to the branching of streams. 

Subsidence The vertical difference between the pre-mining surface level and the 
post-mining surface level at a point. 

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

Tailings Fine reject material produced as a result of coal processing. 

Topography Representation of the features and configuration of land surfaces. 

Toxicity The inherent potential or capacity of a substance to cause adverse 
effects in a living organism. 

Tributary A stream or river that flows into a main river or lake.  

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 

AHD Australian Height Datum 

ARI Average recurrence interval 

AUSRIVAS Australian Rivers Assessment System 

CCC Community Consultative Committee 

Centennial Centennial Coal Company Pty Limited 

Centennial Newstan Centennial Newstan Pty Limited 

DIPNR Department of Infrastructure, Planning and Natural Resources 

DPIW Department of Primary Industries – Water 

DSC Dams Safety Committee 

DTA Direct toxicity assessment 

EC Effect concentration 

EMS Environmental management system 

EPA Environment Protection Authority 

EPL Environment protection licence 

ESCP Erosion and sediment control plan 

ESMW Ecotoxicological, sediment, macroinvertebrate and water 

GDE Groundwater dependent ecosystem 

ha Hectare 

km Kilometre 

LDP Licensed discharge point 

m Metre 

m/year Metre per year 

m3/year Cubic metre per year 

mg/L Milligram per litre 

MHRDC Maximum harvestable right dam capacity 

ML Megalitre 

ML/year Megalitre per year 

mm Millimetre 

Mtpa Million tonnes per annum 

NWQMS National Water Quality Management Strategy 
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PIRMP Pollution incident response management plan 

POELA Act Protection of the Environment Legislation Amendment Act 2011 

POEO Act Protection of the Environment Operations Act 1997 

RECP Rolled erosion control product 

ROM Run of mine 

RWMP Regional water management plan 

TARP Trigger action response plan 

TSS Total suspended solids 

WAL Water access licence 

WM Act Water Management Act 2000 

WMP Water management plan 

WSP Water sharing plan 

µS/cm Microsiemens per centimetre 
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1. Background 

1.1 Introduction 

Centennial Coal Company Limited (Centennial), a wholly owned subsidiary of Banpu Public 
Company Limited, is a coal mining and marketing company supplying thermal and coking coal 
to domestic and export markets. The company is a major fuel supplier to the NSW energy 
industry, fuelling approximately 40% of the state’s coal-fired electricity. 

Centennial is one of the largest underground coal producers in NSW and is one of the major 
coal mine operators in the southern portion of the Newcastle Coalfield in NSW surrounding Lake 
Macquarie, located in the north-east of the Sydney Basin. Abundant coal reserves in the 
Newcastle Coalfield have enabled a long history of coal mining in the region. Centennial 
currently has three operational mines located on the western side of Lake Macquarie: 
Mandalong Mine, Myuna Colliery and Newstan Colliery. In addition, Centennial’s Northern Coal 
Services integrates the coal processing, handling and transport from Mandalong Mine and 
Newstan Colliery. The location of Centennial’s northern operations is shown in Figure 1-1. 

Previously, each individual Centennial operation prepared and maintained a standalone water 
management plan (WMP) that outlined the requirements for the control and management of 
water within each site. This regional water management plan (RWMP) has been developed to 
provide an overview of the water management requirements across Centennial’s northern 
operations and to standardise the management of water. 

Site-specific WMPs address specific development approval conditions and water management 
requirements for individual sites. The following site-specific WMPs are appended to this RWMP: 

 Appendix C – Mandalong Mine Water Management Plan. 

 Appendix D – Myuna Colliery Water Management Plan. 

 Appendix E – Newstan Colliery Water Management Plan. 

 Appendix F – Northern Coal Services Water Management Plan. 

In accordance with the conditions of development consents for Centennial’s northern 
operations, this RWMP has been prepared by Lachlan Hammersley and reviewed by Dr Stuart 
Gray of GHD Pty Ltd in consultation with Centennial. 

The RWMP was provided to the NSW Environment Protection Authority (EPA), NSW 
Department of Primary Industries – Water (DPIW) and NSW Office of Environment and Heritage 
for consultation in March 2016. Consultation received is provided Appendix A. A register of 
comments addressed is provided in Appendix B. 

1.2 Objectives 

The objectives of this RWMP and supplementary site-specific WMPs are to: 

 Ensure that water is managed consistently at all Centennial sites within the northern 
region. 

 Recognise the cumulative interactions of Centennial sites within the regional catchment. 

 Satisfy statutory requirements relevant to water. 
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The environmental objectives are to manage water at Centennial northern operations in such a 
manner so as to comply with the following: 

 Development approval conditions. 

 Water Management Act 2000 (WM Act). 

 Water Act 1912. 

 Dams Safety Act 1978. 

 Protection of the Environment Operations Act 1997 (POEO Act). 

 Environment protection licences (EPLs) issued under the POEO Act. 

1.3 Overview of site operations 

1.3.1 Mandalong Mine 

Mandalong Mine is an underground coal mine located approximately 35 km south-west of 
Newcastle on the western side of Lake Macquarie and is an extension of the Cooranbong 
Colliery workings. Centennial Mandalong Pty Limited acquired Mandalong Mine in 2002, with 
mining operations commencing in 2005. Mandalong Mine currently has approval to extract up to 
6 million tonnes per annum (Mtpa) of run of mine (ROM) coal from the West Wallarah Seam 
utilising a combination of continuous miner and longwall mining methods.  

Mandalong Mine includes surface facilities located at two sites: Mandalong Mine Access Site; 
and Delta Entry Site. Mined coal is transferred from the Mandalong Mine underground workings 
via drift conveyor systems to either the Cooranbong Entry Site (part of Northern Coal Services) 
or the Delta Entry Site. Coal transferred to the Cooranbong Entry Site is processed in the coal 
handling plant before being transferred by overland conveyor to Eraring Power Station or by 
private haul road to Newstan Colliery Surface Site and then to the Port of Newcastle by rail for 
the export market. Coal transferred to the Delta Entry Site is transferred to the Vales Point 
Power Station by overland conveyor via the Wyee coal unloader. 

The Mandalong Southern Extension Project was given development consent in October 2015 to 
continue underground mining operations at Mandalong Mine. As part of the project, a new 
surface facility site, the Mandalong South Surface Site, is expected to commence construction 
in 2016. 

Water is required at Mandalong Mine for mining related activities, dust suppression and 
washdown and is supplied by surface water storages and potable water sourced from Hunter 
Water Corporation. Groundwater extraction occurs by way of incidental inflows into the 
underground workings. Two licensed discharge points (LDPs) have been proposed as part of 
the Mandalong Southern Extension Project to discharge excess water from the Mandalong Mine 
Access Site and the Mandalong South Surface Site.  

1.3.2 Myuna Colliery 

Myuna Colliery is an underground coal mine located on the western side of Lake Macquarie at 
Wangi Wangi, approximately 25 km south-west of Newcastle. Development of Myuna Colliery 
commenced in 1979, with underground mining of the Wallarah, Great Northern and Fassifern 
coal seams using bord and pillar mining methods occurring since 1982. Centennial Myuna Pty 
Limited acquired Myuna Colliery in 2002 and has operated the site since this time. Myuna 
Colliery has approval to extract up to 3 Mtpa of ROM coal, with all coal transported by overland 
conveyor to Eraring Power Station, located approximately 5 km west of the surface facilities 
area at Myuna Colliery. 
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Water is required at Myuna Colliery for mining activities and dust suppression and is supplied by 
surface water storages and potable water sourced from Hunter Water Corporation. Groundwater 
extraction occurs by way of incidental inflows into the underground workings. Groundwater is 
collected in underground storages to allow settling of fines prior to being transferred to the 
surface and discharged off-site. Discharges from Myuna Colliery occur from two LDPs into Lake 
Macquarie. 

1.3.3 Newstan Colliery 

Newstan Colliery is an underground coal mine located approximately 25 km south-west of 
Newcastle on the western side of Lake Macquarie. The colliery is owned and operated by 
Centennial Newstan Pty Limited (Centennial Newstan). Mining operations at Newstan Colliery 
commenced in 1887 and extensive mining has been undertaken within the Young Wallsend, 
Great Northern, Fassifern, Borehole and West Borehole coal seams. A combination of longwall 
and bord and pillar mining methods are utilised. Centennial Newstan has approval to produce 
up to 3.5 Mtpa of ROM coal, however the mine moved to a care and maintenance phase in 
2015, during which mining operations have ceased but environmental management, including 
dewatering of the underground workings, is ongoing. 

Water is required at Newstan Colliery for mining activities and is supplied by surface water from 
the Newstan Colliery Surface Site and potable water sourced from Hunter Water Corporation. 
Groundwater extraction occurs by way of incidental inflows into the underground workings.  

1.3.4 Northern Coal Services 

Centennial’s Northern Coal Services integrates the coal processing, handling and transport from 
Mandalong Mine and Newstan Colliery. Northern Coal Services utilises existing infrastructure at 
the Cooranbong Entry Site and the Newstan Colliery Surface Site, along with private haul roads 
and rail loading infrastructure. A reject emplacement area is also proposed for Hawkmount 
Quarry, a disused quarry located between the Cooranbong Entry Site and the Newstan Colliery 
Surface Site. 

Water is required at the Cooranbong Entry Site and Newstan Colliery Surface Site for coal 
processing, dust suppression and washdown and is supplied by surface water storages and 
potable water sourced from Hunter Water Corporation. There is no groundwater interception 
that occurs at either site. Excess water is discharged via LDPs at both the Cooranbong Entry 
Site and the Newstan Colliery Surface Site. 
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2. Approvals and licensing requirements 

2.1 Legislation 

2.1.1 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979, which is administered by the NSW 
Department of Planning and Environment, is the core legislation relating to planning and 
development activities in NSW and provides the statutory framework under which development 
proposals are assessed. 

The development consents for each of the operations contain a number of conditions relevant to 
the preparation and implementation of WMPs for Centennial. This RWMP and the appended 
site-specific WMPs have been prepared in accordance with the conditions of the development 
consents. 

Table 2-1 details the current development consents for Centennial’s northern operations. Refer 
to the site-specific WMPs for details relating to the development consents and relevant 
conditions for the preparation and implementation of WMPs. 

Table 2-1   Development consent details 

Site Development consent Date enacted 

Mandalong Mine SSD-5144 12 October 2015 

Myuna Colliery 10_0080 MOD 1 1 February 2015 

Newstan Colliery DA 73-11-98 MOD 6 6 January 2014 

Northern Coal Services SSD-5145 29 September 2015 

2.1.2 Protection of the Environment Operations Act 1997 

The POEO Act is administered by the EPA, which is an independent statutory authority and the 
primary environmental regulator for NSW. The objectives of the POEO Act are to protect, 
restore and enhance the quality of the environment. Some of the mechanisms that can be 
applied under the POEO Act to achieve these objectives include programs to reduce pollution at 
the source and monitoring and reporting on environmental quality. The POEO Act regulates and 
requires licensing for environmental protection, including for waste generation and disposal and 
for water, air, land and noise pollution. 

Under the POEO Act, an EPL is required for premises at which a ‘scheduled activity’ is 
conducted. Schedule 1 of the POEO Act lists activities that are scheduled activities for the 
purpose of the act. Activities identified as occurring across Centennial’s northern operations 
include coal works and mining for coal. 

Each Centennial operation currently holds an EPL, which identifies a range of conditions related 
to water management including: 

 Surface water discharge locations. 

 Surface and groundwater monitoring locations. 

 Site meteorological monitoring. 

 Monitoring requirements including parameters, frequency and sampling method. 

 Water quality concentration and flow volume discharge limits for each of the LDPs. 
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 Management of effluent application to land. 

 Management of sediment basins. 

 Pollution reduction programs to manage site-specific water management issues. 

Table 2-2 below summarises the licence conditions for LDPs at each site. The location of each 
LDP is shown in Figure 2-1. 

Table 2-2   Environment protection licence details 

Site EPL EPA 
ID 

Type Monitoring 
requirements 

Discharge limits 

Mandalong 
Mine* 

365 1 Discharge to waters Water quality 
Volume 

Water quality 
Volume 

2 Discharge to waters Water quality Water quality 

Myuna Colliery 366 9 Discharge to waters Water quality 
Volume 

Water quality 
Volume 

10 Discharge to waters Water quality Water quality 

Newstan 
Colliery Surface 
Site 

395 1 Discharge to waters Water quality 
Volume 

Water quality 
Volume 

2 Discharge to waters Water quality 
Volume 

Water quality 

3 Ambient water quality 
monitoring 

Water quality None 

4 Ambient water quality 
monitoring 

Water quality None 

6 Ambient water quality 
monitoring 

Water quality None 

17 Discharge to waters Water quality 
Volume 

Water quality 

18 Ambient water quality 
monitoring 

Water quality None 

19 Ambient water quality 
monitoring 

Water quality None 

20 Ambient water quality 
monitoring 

Water quality None 

21 Discharge to waters Water quality None 

* EPL 365 is held by Mandalong Mine, however both LDPs listed on the licence are located at Cooranbong 
Entry Site (part of Northern Coal Services). 
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2.1.3 Water Act 1912 

The Water Act 1912 is administered by DPIW and has historically been the main legislation for 
managing water resources in NSW. The Water Act 1912 governs access, trading and allocation 
of licences associated with both surface water and groundwater sources and is currently being 
progressively phased out and replaced by water sharing plans (WSPs) under the WM Act. The 
elements to which the Water Act 1912 applies include extraction of water from a river, extraction 
of water from groundwater sources, aquifer interference (less than 3 ML/year) and diversion 
works of surface water runoff for capture (of a capacity less than basic landholder rights). 

The majority of groundwater systems within the associated with Centennial’s northern 
operations are currently managed by the provisions of the Water Act 1912. Two draft WSPs 
covering the region, the North Coast Coastal Sands Groundwater Sources WSP and the North 
Coast Fractured and Porous Rock Groundwater Sources WSP, are under development and are 
expected to commence in 2016 (DPIW, 2016a). Once a WSP commences, existing licences 
under the Water Act 1912 are converted to water access licences (WALs) and to water supply 
works and use approvals under the WM Act. 

Several licences are held by Centennial under the Water Act 1912 for groundwater monitoring 
bores. Refer to the site-specific WMPs for details regarding bore licences and relevant 
conditions. Many bores are undergoing a transition process to the WM Act. 

2.1.4 Water Management Act 2000 

The WM Act, also administered by DPIW, is progressively being implemented throughout NSW 
to manage water resources, superseding the Water Act 1912. The aim of the WM Act is to 
ensure that water resources are conserved and properly managed for sustainable use 
benefiting both present and future generations. It is also intended to provide formal means for 
the protection and enhancement of the environmental qualities of waterways and in-stream uses 
as well as to provide for protection of catchment conditions. Fresh water sources throughout 
NSW are managed via WSPs under the WM Act. Key rules within the WSPs specify when 
licence holders can access water and how water can be traded. 

Mandalong Mine holds Water Access Licence 39767 (works approval 20WA217077, previously 
20BL173524) under the WM Act for the extraction of up to 1,825 ML/year from the underground 
workings. 

Water sharing plans 

Centennial’s northern operations are regulated by three WSPs that have commenced and two 
draft WSPs made under Section 50 of the WM Act. Each WSP consists of several water 
sources that are regulated by a water extraction entitlement. The WSPs and water sources 
relevant to Centennial’s northern operations are: 

 Central Coast Unregulated Water Sources WSP: 

– Tuggerah Lakes Water Source. 

– Wyong River Water Source. 

 Hunter Unregulated and Alluvial Water Sources WSP: 

– Dora Creek Water Source. 

– North Lake Macquarie Water Source. 

– South Lake Macquarie Water Source. 

 Jilliby Jilliby Creek Water Source WSP. 

 North Coast Coastal Sands Groundwater Sources WSP. 
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 North Coast Fractured and Porous Rock Groundwater Sources WSP. 

The boundaries of the applicable surface water and groundwater WSPs are shown in Figure 2-2 
and Figure 2-3 respectively. 

Northern Coal Services currently holds one WAL (WAL 18735) to pump water from the Main By-
Wash Dam at the Newstan Colliery Surface Site to supplement water supply to the coal 
preparation plant and other demands at the site. Extractions from the Main By-Wash Dam occur 
occasionally during dry periods or when other supplies are compromised due to infrastructure 
failures and are limited to 750 ML/year. No other WALs are held by Centennial-owned sites 
under the WM Act within the northern region. 

The draft WSP for the North Coast Fractured and Porous Rock Groundwater Sources is 
scheduled to begin by 1 July 2016. The WSP covers the hard rock aquifers of the Sydney Basin 
North Coast groundwater source, where Centennial’s operations are located. The WSP 
proposes an extraction limit, which is the maximum volume of water permitted to be extracted 
annually on average from the groundwater source under basic landholder rights and by licensed 
users. This extraction limit has already been exceeded and as such there is no unassigned 
water available to be allocated. New water entitlements under the WSP will not be granted and 
instead must be secured by trading within the groundwater source. 

Harvestable rights 

Under the WM Act, extraction of water for basic landholder rights is protected by allocating and 
prioritising water for basic landholder rights. There are three types of basic landholder rights in 
NSW under the WM Act: 

 Domestic and stock rights. 

 Native title rights. 

 Harvestable rights. 

Domestic and stock rights and native title rights do not apply to any Centennial operations in the 
northern region.  

Landholders are entitled to collect a proportion of runoff from their property and store it in one or 
more dams up to a certain size, known as a ‘harvestable right’, which is determined from the 
total contiguous area of land ownership. In the Central and Eastern Divisions of NSW (where 
Centennial’s northern operations are located), landholders may capture up to 10% of the 
average regional rainfall runoff for their property without requiring a licence under the WM Act. 

The maximum harvestable right is the total volume of rainfall runoff that a landholder is entitled 
to use without requiring a licence. If the maximum harvestable right for a site is exceeded, 
licensing for the volume of water extracted from the surface water source exceeding the 
harvestable right is required under the WM Act. 

The guidelines for determining the maximum harvestable right dam capacity (MHRDC) indicate 
that the following dams are exempt from the calculation of the MHRDC and do not require a 
licence (NOW, 2010): 

 Dams for the control or prevention of soil erosion. 

 Dams for the capture, containment and recirculation of drainage. 

 Dams without a catchment. 
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Exemption for requirement for access licence 

As specified by Clause 31 of the Water Management (General) Regulation 2011, dams solely 
for the capture, containment and recirculation of drainage and/or effluent, consistent with best 
management practice to prevent the contamination of a water source, are considered to be 
‘excluded works’ and are exempt from the requirement for water supply works approval. The 
use of water from such dams is also exempt from the requirement for a WAL under Clause 18 of 
the Regulation. 

Water used in mining activities 

An amendment to the WM Act (Section 60I) came into effect on 1 March 2013. This amendment 
provides that a WAL is required to take, remove or divert water from a water source (whether or 
not water is returned to that water source) or to relocate water from one part of an aquifer to 
another part of an aquifer in the course of carrying out a mining activity. Various activities are 
captured by the amendment including mining, mineral exploration and petroleum exploration. 

Activity approvals 

Any works within the defined riparian zone of a creek 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 defined as exempt. DPIW has developed Guidelines for 
Instream Works on Waterfront Land (NOW, 2012a) and Guidelines for Riparian Corridors on 
Waterfront Land (NOW, 2012b), which provide recommendations for the design and 
construction of instream works and an indication of the width of riparian zones to be considered. 
The guidelines focus on the following key requirements: 

 Maintaining 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.  

2.1.5 Dams Safety Act 1978 and Mining Act 1992 

The NSW Dams Safety Committee (DSC) plays a role in determining the type and extent of coal 
mining allowed in the vicinity of prescribed dams and their storages. A ‘prescribed dam’ is a 
dam included on Schedule 1 of the Dam Safety Act 1978. ‘Notification Areas’ are defined by the 
DSC under Section 369 of the Mining Act 1992. Before granting coal leases over these areas 
the Minister for Primary Industries will seek the recommendations of the DSC, which will usually 
recommend that a condition be included in the lease requiring the mining company to make a 
special application before mining within the notification area. 

The extent of mining permitted near a prescribed dam depends on the mining geometry, the 
proximity to the dams or the stored water and the local geology. 

The DSC has a statutory function to require prescribed dam owners to arrange for: 

 Proper operation and maintenance of dams using trained personnel. 

 Regular dam surveillance using trained personnel. 

 Appropriate emergency planning and security precautions for dams. 

http://www.legislation.nsw.gov.au/fragview/inforce/act+29+1992+pt.17-div.2-sec.369+0+N?tocnav=y
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 Ongoing assessment of dam behaviour by experienced personnel and regular review of 
compliance with current DSC requirements. 

 Actions in response to these assessments to ensure that their dams are maintained in a 
safe condition. 

There is only one prescribed dam within Centennial’s northern operations, which is the Southern 
Reject Emplacement Area at the Newstan Colliery Surface Site with a capacity of 5,200 ML. 

2.2 Policies 

2.2.1 NSW Aquifer Interference Policy 

The NSW Aquifer Interference Policy was finalised in September 2012 and clarifies the water 
licensing and approval requirements for aquifer interference activities in NSW, including the 
taking of water from an aquifer in the course of carrying out mining. Many aspects of this policy 
will be given legal effect through an Aquifer Interference Regulation Stage 1 of the Aquifer 
Interference Regulation commenced on 30 June 2011. 

The Policy outlines the water licensing requirements under the Water Act 1912 and WM Act. A 
water licence is required whether water is taken for consumptive use or whether it is taken 
incidentally by the aquifer interference activity (such as groundwater filling a void), even where 
that water is not being used consumptively as part of the activity’s operation. Under the WM Act, 
a water licence gives its holder a share of the total entitlement available for extraction from the 
groundwater source. The WAL must hold sufficient share component and water allocation to 
account for the take of water from the relevant water source at all times.  

Sufficient access licences must be held to account for all water taken from a groundwater or 
surface water source as a result of an aquifer interference activity, both for the life of the activity 
and after the activity has ceased. Many mining operations continue to take water from 
groundwater sources after operations have ceased. This take of water continues until an aquifer 
system reaches equilibrium and must be licensed. 

The NSW Aquifer Interference Policy requires that potential impacts on groundwater sources, 
including their users and groundwater dependent ecosystems (GDEs), be assessed against 
minimal impact considerations, outlined in Table 1 of the Policy. If the predicted impacts are less 
than the Level 1 minimal impact considerations, then these impacts will be considered as 
acceptable.  

The Level 1 minimal impact considerations for less productive groundwater sources are relevant 
to the groundwater sources at Centennial sites and are as follows: 

 Water table: less than or equal to 10% cumulative variation in the water table, allowing 
for typical climatic ‘post-water sharing plan’ variations, 40 m from any high priority GDE or 
high priority culturally significant site listed in the schedule of the relevant WSP. A 
maximum of a 2 m decline cumulatively at any water supply work unless make good 
provisions should apply. 

 Water pressure: a cumulative pressure head decline of not more than 40% of the ‘post-
water sharing plan’ pressure head above the base of the water source to a maximum of a 
2 m decline at any water supply work. 

 Water quality: any change in the groundwater quality should not lower the beneficial use 
category of the groundwater source beyond 40 m from the activity. For alluvial water 
sources, there should be no increase of more than 1% per activity in the long-term 
average salinity in a highly connected surface water source at the nearest point to the 
activity. 



 

14 | GHD | Report for Centennial Coal Company Limited - Regional Water Management Plan, 22/18127  

2.2.2 NSW State Groundwater Policy 

The objective of the NSW State Groundwater Policy Framework Document (NSW Government, 
1997) is to manage the State’s groundwater resources so that they can sustain environmental, 
social and economic uses for the people of NSW. The NSW groundwater policy has three 
component parts: 

 NSW Groundwater Quantity Protection Policy. 

 NSW Groundwater Quality Protection Policy. 

 NSW Groundwater Dependent Ecosystems Policy. 

NSW Groundwater Quantity Protection Policy 

The principles of this policy include: 

 Maintain total groundwater use within the sustainable yield of the aquifer from which it is 
withdrawn. 

 Groundwater extraction shall be managed to prevent unacceptable local impacts. 

 All groundwater extraction for water supply is to be licensed. Transfers of licensed 
entitlements may be allowed depending on the physical constraints of the groundwater 
system. 

The water management criteria developed as part of the RWMP and site-specific WMPs will 
seek to follow the principles of this policy. 

NSW Groundwater Quality Protection Policy 

The objective of this policy is the ecologically sustainable management of the State’s 
groundwater resources so as to: 

 Slow and halt, or reverse any degradation in groundwater resources. 

 Direct potentially polluting activities to the most appropriate local geological setting so as to 
minimise the risk to groundwater. 

 Establish a methodology for reviewing new developments with respect to their potential 
impact on water resources that will provide protection to the resource commensurate with 
both the threat that the development poses and the value of the resource. 

 Establish triggers for the use of more advanced groundwater protection tools such as 
groundwater vulnerability maps or groundwater protection zones. 

Groundwater triggers outlined in site-specific WMPs will seek to follow the objectives of this 
policy. 

NSW Groundwater Dependent Ecosystems Policy 

This policy was designed to protect ecosystems which rely on groundwater for survival so that, 
wherever possible, the ecological processes and biodiversity of these dependent ecosystems 
are maintained or restored for the benefit of present and future generations. 
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2.3 Guidelines 

2.3.1 Australian and New Zealand Guidelines for Fresh and Marine Water 

Quality 

The National Water Quality Management Strategy (NWQMS) provides a national framework for 
improving water quality in Australia’s waterways. The main policy objective of the NWQMS is to 
achieve sustainable use of the nation’s water resources, protecting and enhancing their quality, 
while maintaining economic and social development.  

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 
2000a) is a benchmark document of the NWQMS which provides a guide for assessing and 
managing ambient water quality in a wide range of water resource types and according to 
specified environmental values, such as aquatic ecosystems, primary industries, recreation and 
drinking water. ANZECC (2000a) provide a framework for determining appropriate trigger values 
or performance criteria to evaluate the results of water quality monitoring programs. Guideline 
trigger values are conservative assessment levels that, if exceeded, provide an early indication 
of potential environmental impact and prompt further investigation or remedial action. 

2.3.2 Australian Guidelines for Water Quality Monitoring and Reporting 

The Australian Guidelines for Water Quality Monitoring and Reporting (ANZECC, 2000b) is a 
benchmark document of the NWQMS that relates closely to the water quality guidelines 
(ANZECC, 2000a). These guidelines provide a nationally accepted framework for undertaking 
monitoring and reporting of water quality that applies to freshwater, marine waters and 
groundwater. 

2.3.3 Approved Methods for the Sampling and Analysis of Water Pollutants 

in NSW 

The document Approved Methods for the Sampling and Analysis of Water Pollutants in NSW 
(EPA, 2004) lists the sampling and analysis methods to be used when acquiring water samples 
for compliance with environmental protection legislation, a relevant licence or relevant notice. 

2.3.4 Draft Groundwater Monitoring Guidelines 

The former NSW Department of Infrastructure, Planning and Natural Resources (DIPNR) 
developed the Draft Groundwater Monitoring Guidelines for Mine Sites within the Hunter Region 
(DIPNR, 2003) in September 2003. This draft guideline is still used by the DPIW as the 
benchmark for groundwater monitoring programs at mine sites within the Hunter Region. 

2.3.5 Managing Urban Stormwater: Soils and Construction 

The document Managing Urban Stormwater: Soils and Construction – Volume 1 (Landcom, 
2004) outlines the basic principles for the design and construction of sediment and erosion 
control measures. 

Managing Urban Stormwater: Soils and Construction – Volume 2E (DECC, 2008) is a 
companion document to Volume 1. It provides specific guidelines, principles and minimum 
design standards for good management practice in erosion and sediment control during the 
construction and operation of mines and quarries. 

The RWMP will use the recommendations and guidelines from both Volume 1 and Volume 2E 
of Managing Urban Stormwater: Soils and Construction to assess the sediment control 
structures for adequacy in capturing and detaining sediment-laden runoff. 
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3. Regional environment 

3.1 Land use and topography 

Land uses in the Lake Macquarie catchment vary from residential areas to industrial areas, 
parkland and large agricultural areas west of Lake Macquarie. Residential areas in the Lake 
Macquarie catchment lie predominantly to the north-east of the lake and include the suburbs of 
Warners Bay and Belmont. The remaining residential zones are predominantly concentrated 
along the edges of Lake Macquarie.  

Significant bushland to the east of Lake Macquarie includes Wallarah National Park and Lake 
Macquarie State Recreation Area. West of Lake Macquarie features large areas of agricultural 
land primarily used for grazing of stock. Major surface infrastructure in the region includes 
Eraring Power Station, Vales Point Power Station, the Sydney-Newcastle Freeway (M1 Pacific 
Motorway) and the Main Northern Railway line.  

The topography of the Lake Macquarie catchment is characterised by elevated areas to the 
west, typically up to elevation in the order of 400 m Australian Height Datum (AHD). The Lake 
Macquarie catchment area is approximately 59,030 ha. A ridgeline along the east of Lake 
Macquarie separates catchments draining to Lake Macquarie and those draining to the ocean. 

The properties of Lake Macquarie are such that ocean tidal range average (±0.5 m) has very 
limited difference on the lake levels. 

3.2 Geology 

The northern operations are located within the north-east portion of the Sydney Basin. The 
stratigraphy of the region consists of material from the Quaternary, Triassic and Permian 
periods.  

The Sydney Basin is characterised by coal, shale and sandstone sedimentary beds of Permo-
Carboniferous age. Centennial’s northern operations are typically underlain by Triassic 
claystone, sandstone and conglomerate, Permian rocks of the Newcastle Coal Measures as 
well as Quaternary alluvial sediments along watercourses. The strata typically dips to the south-
west at approximately 1 to 2 degrees. 

Both the Newcastle Coal Measures and Triassic Narrabeen Group outcrop at various locations 
within the area. The Narrabeen Group comprises variable sequences of interbedded claystones, 
siltstones and fine to coarse grained sandstones. 

There are four significant coal seams within the Lake Macquarie region, listed in descending 
stratigraphical order as follows: 

 Wallarah Seam. 

 Great Northern Seam. 

 Fassifern Seam. 

 West Borehole Seam (comprising the Young Wallsend, Yard and Borehole Seams). 

3.3 Surface water resources 

Lake Macquarie is a coastal salt water lake with a surface area of approximately 10,000 ha. The 
Lake is connected to the Tasman Sea by Swansea Channel which joins Lakes Entrance on the 
south-eastern side of Lake Macquarie. Figure 3-1 indicates the surface water catchments and 
waterways.   
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The sub-catchments of most significance across the Lake Macquarie catchment include: 

 Dora Creek. 

 Wyee Creek. 

 Cockle Creek. 

 Stony Creek. 

Dora Creek has a catchment area of 11,417 ha and originates in the Watagan Mountains to the 
west of Lake Macquarie. The creek flows south-east and is joined by its tributaries Jigadee 
Creek and Stockton Creek before flowing easterly into Lake Macquarie near the village of Dora 
Creek. Cockle Creek flows south into Lake Macquarie at Boolaroo. Tributaries of Cockle Creek 
include Burkes Creek, Brush Creek, Diega Creek, Winding Creek, Flaggy Creek and Cocked 
Hat Creek. Stony Creek flows into Lake Macquarie at Toronto. Wyee Creek flows into Lake 
Macquarie at Wyee Bay.  

Generally, many of the significant creek catchments are located within the north of the Lake 
Macquarie catchment. Much of the area within the northern portion of the Lake Macquarie 
catchment have been urbanised in contrast with the southern portions. 

3.4 Hydrogeology 

3.4.1 Aquifers 

The main groundwater sources throughout the northern operations include: 

 Quaternary alluvium. 

 Fractured sandstone of the Narrabeen Group. 

 Coal seams within the Permian Newcastle Coal Measures, separated by Permian 
interburden sediments (functioning as aquitards). 

The properties of each of the aquifer systems are summarised in Table 3-1. 

Table 3-1   Aquifer properties 

Aquifer Description 

Quaternary alluvium 
aquifers 

Unconfined shallow aquifers. 

Saturated zones are laterally discontinuous and occur in isolated 
pockets. 

Perched groundwater present in unconsolidated sands, silts and 
peat. 

Generally isolated, of minimal thickness and low groundwater yield. 

Triassic overburden 
sediment aquifers 

Water-bearing zones within the Narrabeen Group. 

Complex with perched water tables and semi-confined, separated 
by relatively impermeable claystone layers. 

Porosity: 

 Primary: low flow inter-granular. 

 Secondary: higher flow, fractures, bedding partings and 
fissures. 
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Aquifer Description 

Permian Coal Measure 
aquifers 

Overburden/interburden siltstones and mudstones (primarily coal 
seams). 

Variable hydraulic conductivity, generally in the order of 0.03 m/year 
to 30 m/year. 

Recharge of coal seams occurs in areas of seam subcrop. 

3.4.2 Groundwater quality 

The alluvial groundwater is typically slightly acidic and with electrical conductivity ranging from 
fresh to saline. Groundwater present in the Permian aquifers is typically slightly alkaline and of 
brackish to saline quality. Groundwater quality within the Triassic overburden sediment aquifers 
has been found to exhibit considerable variability, with groundwater generally slightly acidic to 
strongly alkaline and brackish to saline. 

Groundwater quality is strongly influenced by Lake Macquarie and in situ marine sediments. 
Salinity is often between 5,000 S/cm and 7,000 S/cm. Groundwater chemistry typically varies 
little across the coal seams mined. 

3.5 Regional water receptors 

3.5.1 Groundwater dependent ecosystems 

A number of vegetation communities that have the potential to be GDEs are located within the 
northern operations lease areas, including: 

 Alluvial Tall Moist Forest. 

 Coastal Narrabeen Forest. 

 Swamp Oak Sedge Forest. 

 Riparian Melaleuca Swamp Woodland. 

 Wyong Paperbark Swamp Forest. 

 Swamp Mahogany Paperbark Forest. 

3.5.2 Aquatic ecology 

The local waterbodies maintain a variety of aquatic species including: 

 Macroinvertebrate fauna. 

 Frogs. 

 Macrophytes and algae. 

 Fish. 

 Semi-aquatic invertebrate species. 

 Semi-aquatic mammals. 

3.5.3 Surface water users 

Land use in the region includes residential, coal mining, power generation, recreation activities 
and nature conservation. Water used to supply these various activities is drawn from a range of 
sources, including extraction from watercourses. 
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Table 3-2 presents the water extraction entitlements and active licences for the surface water 
sources relevant to Centennial’s northern operations, identified from a search of the NSW Water 
Register (DPIW, 2016b). 

Table 3-2   Surface water extraction entitlements and licences 

Water sharing 
plan 

Water source Licence category Entitlement 
(ML/year) 

Number of 
licences 

Central Coast 
Unregulated 
Water Sources 

Tuggerah Lakes Local water 
utility 

4 1 

Unregulated 
river 

2 30 

Wyong River Unregulated 
river 

4,107.5 89 

Hunter 
Unregulated and 
Alluvial Water 
Sources 

Dora Creek Domestic and 
stock 

4 2 

Unregulated 
river 

796 17 

North Lake 
Macquarie 

Unregulated 
river 

1,211 7 

South Lake 
Macquarie 

Unregulated 
river 

295 8 

Jilliby Jilliby 
Creek Water 
Source 

Jilliby Jilliby 
Creek 

Domestic and 
stock 

6.5 1 

Unregulated 
river 

1,029 26 

3.5.4 Groundwater users 

From previous searches of the NSW Groundwater Bore Database, approximately 99 (of 313) 
registered groundwater bores have been identified within the boundary of Centennial’s northern 
operations, as shown in Figure 3-2. The details of these bores is provided in Appendix G. 

Groundwater extractions that occur as a result of underground mining have the potential to 
impact on the quantity and quality of groundwater extractions from these registered groundwater 
bores. 
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4. Water management activities and 

controls 

4.1 Basis of water management 

Key components for water management at Centennial’s northern operations are: 

 Clean water management: 

– The separation of clean water runoff from other water management systems is 
intended to maintain, as far as practicable, pre-development flows within the 
downstream drainage system and minimise the volume of water being managed within 
dirty water systems. 

– The design standard for clean water management systems has changed over time. 
Currently, clean water management systems are to be designed to safely manage 
flows generated by the 20 year average recurrence interval (ARI) critical duration 
design rainfall event. 

 Dirty water management: 

– Operational areas typically include an impermeable area. Surface water runoff 
generated within these areas is typically sediment-laden or contains coal fines from 
coal handling and processing and is therefore managed within the dirty water 
management system. 

– Dirty water management systems typically include coarse reject sumps, dirty water 
dams (sediment dams), open channels and pit and pipe networks.  

– Construction works present a temporary source of dirty water runoff, requiring local 
controls. Following the completion of the construction works, the area is stabilised and 
incorporated into the existing dirty water management system. 

– Dirty water management systems require regular maintenance to ensure they 
continue to operate as designed. 

 Underground water management: 

– Dewatering of active underground workings is undertaken to provide a safe working 
environment for underground mine workers. 

– Treatment of intercepted groundwater is undertaken as necessary to minimise 
pollutants entering the downstream environment via discharged water. Water 
treatment facilities are located at the Newstan Colliery Surface Site. 

– Storage of intercepted groundwater for reuse and to minimise discharges. 

 Discharges to the environment are subject to the quantity and quality limits specified 
within EPLs. 

 Surface water and groundwater licensing. 

 Tailings management. 
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4.2 Surface water management 

Surface water runoff is collected in a series of surface water storages (including water storages, 
sediment basins and sumps) at each site. Sediment basins allow suspended sediment to settle 
out prior to discharge. Surface water entering these basins is runoff from either disturbed or 
partly rehabilitated areas within each site. Water running off contaminated hardstand areas is 
directed, via pits and pipes, to primary sediment control basins, which are either recycled or 
treated within the existing water management systems. 

At some sites, excess water is treated on-site to ensure that water quality leaving the site meets 
the required discharge standards. Dirty water is controlled by a series of dam structures with 
excess water being discharged through LDPs. Furthermore, contained water within the existing 
pollution control dams is preferentially used to meet demand. 

The Clean Water Plant at the Newstan Colliery Surface Site commenced operations in late 
2013. The plant employs coagulation, flocculation, sedimentation, filtration and ultra-violet 
treatment to reduce the concentrations of total suspended solids (TSS) and total (unfiltered) 
metals before water is discharged to LT Creek via an LDP. 

Some sites collect surface water runoff from contributing catchments in surface water storages 
prior to discharge underground. 

Where necessary, discharges are undertaken in accordance with the ANZECC (2000a) water 
quality framework and performance criteria developed from baseline data, site-specific water 
quality assessments, and where available, ecotoxicology assessments.  

Discharges to the environment may be required due to: 

 Daily discharge requirements – occur when water supply exceeds water demand. Daily 
discharges are permitted by EPLs (which include water quantity and quality limitations) 
from LDPs at Cooranbong Entry Site, Myuna Colliery and Newstan Colliery Surface Site. 

 Emergency discharge requirements – occur following excessive rainfall, which results in 
site runoff volumes that exceed the available water storage capacity. Discharges are 
permitted by EPLs from LDPs at Cooranbong Entry Site, Myuna Colliery and Newstan 
Colliery Surface Site. Emergency discharges are typically accompanied by water quality 
sampling of the upstream and downstream watercourse to assist in identifying the 
potential environmental impacts associated with the emergency discharges. 

Table 4-1 summarises the performance measures applicable to surface water management. 
The performance criteria have been compiled from a review of development consents for each 
Centennial site in the northern region. 

Table 4-1   Water management performance criteria 

Feature Performance criteria 

Potable water usage 
Minimise the use of potable water from the public supply for 
purposes where non-potable water is acceptable. 

Erosion and 
sediment control 

Install and maintain erosion and sediment controls in accordance 
with: Landcom (2004) and DECC (2008) (refer Section 2.3.5). 

Design criteria for erosion and sediment control structures is a 20 
year ARI storm event. 
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Feature Performance criteria 

Waterfront land and 
watercourses 

Install, design and maintain any infrastructure within 40 m of 
watercourses generally in accordance with the Guidelines for 
Controlled Activities on Waterfront Land (DPI, 2012). 

Maintain creek crossings in accordance with: 

Policy and Guidelines for Fish Friendly Waterway Crossings (NSW 
Fisheries, 2003a). 

Why Do Fish Need to Cross the Road? Fish Passage 
Requirements for Waterway Crossings (NSW Fisheries, 2003b). 

Sediment dams 
Install and maintain dams in accordance with:  

Landcom (2004) and DECC (2008) (refer Section 2.3.5). 

Clean water 
diversions 

Pre 2015 – Existing clean water diversion structures to convey the 
20 year ARI storm event. 

2015 and beyond – Design new clean water diversion structures 
to convey the 100 year ARI storm event, as far as is reasonable 
and feasible. 

Maximise as far as is reasonable and feasible the diversion of 
clean water around disturbed areas on site. 

Mine water storages 

Design, install and maintain mine water storage infrastructure to 
ensure no unlicensed or uncontrolled discharge of mine water off-
site. 

Mine water storages to be constructed such that no external 
catchment is captured (turkey’s nest dam).  

Instream health 

Maintain or improve baseline channel stability. 

Develop site-specific in-stream water quality and aquatic ecology 
(macroinvertebrate health and ecotoxicity assessment) objectives 
and criteria in consultation with the EPA and in accordance with 
any EPL.  

Chemicals and 
hydrocarbons 

Chemical and hydrocarbon products to be stored in bunded areas 
in accordance with the Australian Standard 1940. 

4.3 Groundwater management 

Underground and open cut mining operations result in localised groundwater inflows into mine 
workings and the localised depressurisation of groundwater sources. Inflows into mine workings 
are considered to be groundwater extraction and must be licensed under the WM Act. 
Hydrogeological modelling is used as a tool for predicting future groundwater inflows into mine 
workings and potential drawdown in groundwater levels in adjacent groundwater sources. 
Increases in the hydraulic conductivity of strata above the mine, resulting from mine subsidence, 
can increase the rate of groundwater inflow into the mine and therefore mine plans are 
developed to minimise subsidence, groundwater inflows and impacts on groundwater sources. 
Groundwater monitoring bores are installed throughout various groundwater sources at different 
depths throughout the northern region to monitor the impact of mining on regional groundwater. 
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Active mine workings must be kept dry so as to not impact on operations and are dewatered by 
pumping or gravity flow of groundwater to underground water storage areas. Groundwater is 
either held temporarily in underground storage areas or pumped into a surface water 
management system. The volumes of water pumped from underground to the surface are 
recorded and reported annually. In some cases, the water levels in underground water storage 
areas are measured on a regular basis and this information is used to assist in establishing the 
underground water balance. 

Following the completion of underground mining operations, dewatering activities cease and 
mine workings are typically allowed to fill to provide long-term support to pillars and minimise 
the risk of roof collapse. This also allows adjacent groundwater sources to recover and 
hydrogeological modelling is used to predict the period of time required for groundwater to 
return to pre-mining levels. 
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5. Implementation 

Water management at the sites within the northern region operate under site-specific WMPs. 
Each Centennial site in the western region has undergone extensive assessment and modelling 
to better understand the site-specific relationships to water including but not limited to: 

 Surface water. 

 Groundwater. 

 Mine water discharge. 

 Subsidence. 

5.1 Site water balance 

A site water balance has been undertaken for each Centennial site within the northern region, 
presented in the site-specific WMPs. Generally, continuous modelling of the site water 
management system has been undertaken for the expected duration of the operation. Models 
are developed by representing the site water cycle as a series of elements, each containing pre-
set rules and data, that are linked together to simulate the interaction of these elements within 
the water cycle. Models are calibrated to historical site data where available. To assess the 
impact of rainfall on water management systems, modelling is completed using a range of 
rainfall conditions based on historical rainfall patterns. 

As a key input into site water balance models, outcomes of hydrogeological modelling predict 
any existing and future groundwater inflows requiring management. Typically, a three-
dimensional numerical hydrogeological model has been developed for each site to predict 
groundwater inflows into underground workings, transfers between aquifers, aquifer 
depressurisation, potential loss of baseflow to streams and aquifer recovery following the 
completion of mining.  

The results of the site water balance may be used to provide an estimation of the following: 

 Transfer volumes between water management elements. 

 Water management requirements expected under future operational conditions. 

 Site water demands. 

 Water supply security.  

 The volume and frequency of discharges. 

 The dilution of discharges from sites within downstream receiving environments through 
the modelling of catchment runoff. 

 The impact of rainfall variation on-site water management requirements. 

Site water balances will be reviewed and revised annually as a minimum or as necessary when 
there are changes to operations. 
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5.2 Regional water and salt balance 

An assessment of the major water users in the Lake Macquarie catchment was undertaken in 
the Northern Operations Water and Salt Balance (GHD, 2014), provided in Appendix H. The 
purpose of this bioregional assessment was to provide context to the cumulative impact of coal 
mining and power generation operations with respect to water demands and distribution in the 
Lake Macquarie catchment. An objective of this water and salt balance was to estimate the 
likely extractions and discharges in the region covering both surface water and groundwater 
sources. 

The assessment reviewed all major industry operations within the region and their water 
demand and discharge requirements. From this, a predictive model was developed to assess 
the potential impact operations had on water sources and catchment areas. Outputs of the 
model were summarised to provide the predicted volume, salt mass and salinity of annual 
licensed extractions and discharges by individual sites and each surface water and groundwater 
source defined by WSPs (refer Section 2.1.4). 

The regional water and salt balance model will be reviewed and revised as necessary when 
there are significant changes in water management practices at Centennial sites in the northern 
region. 

5.3 Water quality assessments 

5.3.1 ANZECC water quality assessment 

Detailed water quality assessments have been undertaken for each site in accordance with the 
assessment framework and methodologies outlined by ANZECC (2000a). The results of each 
site’s water quality monitoring program are compared to baseline data, historical trends and 
threshold trigger values. Threshold trigger values are derived from: 

 ANZECC (2000a) default values (consistent with water quality objectives). 

 Limits specified in relevant EPLs and development consents. 

 Site-specific trigger values derived or recommended using site-specific water quality 
monitoring data. 

 Local ecotoxicity testing. 

5.3.2 Salt balance 

For a number of Centennial sites in the northern region, salt balance models have been 
developed as an extension of site water balance models, discussed in Section 5.1. Inflows of 
water into water management systems are assigned expected concentrations of salt depending 
on the source of water. Salt concentrations are based on recorded water quality data and typical 
concentration values. Transfers of the resulting salt loads are modelled throughout the site in 
parallel with the water balance model. 

5.4 Ecotoxicology 

Ecotoxicology studies have been conducted at several sites in the northern region to determine 
toxicity and chemical constituents of sampled water and assess the impact of discharges on the 
surrounding receiving environment. Studies are undertaken at the Newstan Colliery Surface Site 
in accordance with the Ecotoxicological, Sediment, Macroinvertebrate and Water (ESMW) 
Monitoring Program (GHD, 2012). This procedure details the sample collection and analysis, 
quality, documentation and reporting to meet the requirements of EPL 395.  
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Direct toxicity assessment (DTA) is a common method used to determine the toxicity of mixtures 
of compounds in ambient waters. The method provides an integrated measure of effects and 
accounts for interactions (synergistic, additive and ameliorative) within a mixture, therefore 
closely simulating the effects in the receiving waterway. To ensure a close simulation of the 
toxic effects of the discharge. Site-specific testing is undertaken using species indigenous to, or 
representative of, the receiving ecosystem. 

Toxicity testing follows the methodology set out in Section 8.3.6 of the ANZECC (2000a) 
guidelines and involves exposing laboratory test species to a range of concentrations of 
sampled water for specified exposure periods. At the end of the exposure period, specific end 
points are assessed, such as species survival, reproduction or growth. Statistical analysis of the 
results generally provides the effect concentration of the sample where 10% (EC10) and 50% of 
test organisms exhibit the specific endpoint and the no observable effect concentration, which 
represents the highest concentration that has no effect upon the test species. Water quality 
analysis is also undertaken for the water samples. 

The BurrliOZ statistical analytical program (Campbell et al., 2000) uses the EC10 results from 
the DTA to calculate the concentration of mine water discharge to protect 99%, 95%, 90% and 
80% of species in the receiving environment from a 10% reduction in growth or reproduction. 
Dilution factors can then be calculated for each species protection level, which can be used to 
assist in deriving site-specific concentrations of contaminants that will not adversely impact 
organisms within the receiving environment. Concentrations of individual contaminants cannot 
be extrapolated from toxicity testing results for use as trigger values. However, concentrations 
can be used for monitoring purposes to ensure that the dilution factors are met at the 
appropriate monitoring site. The BurrliOZ program requires a minimum of eight data sets to 
obtain an accurate species sensitivity distribution and results using less data must be 
interpreted with caution. 

5.5 In stream health 

5.5.1 Aquatic ecology 

Routine aquatic ecology monitoring is undertaken at Centennial sites in the northern region to 
determine the potential impacts of site operations on receiving waterways. The purpose of 
aquatic ecology monitoring programs is to obtain chemical, biological and physical system 
attributes that allow for: 

 Sample results to be analysed for identification and fate of contaminants.  

 Assessment of water and sediment quality against threshold trigger values. 

 Assessment of biological impacts using the Australian River Assessment Systems 
(AUSRIVAS) methodology on downstream populations.  

 Development and refinement of WMPs, site water balances and rehabilitation strategies. 

 Demonstration of environmental due diligence. 

Aquatic ecology monitoring is undertaken at the Newstan Colliery Surface Site in accordance 
with the ESMW Monitoring Program (GHD, 2012). 

5.5.2 Geomorphology 

Assessment of both subsidence and discharge impacts from site operations on creek 
geomorphology is based on the River Styles framework (Brierley and Fryirs, 2005), which is the 
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primary framework used in NSW for the geomorphic assessment of waterways. The 
assessment of geomorphic type and condition of waterways involves the following: 

 Characterisation of the geomorphology of creeks including geomorphic condition, stream 
order, river style and energy regimes.  

 Determination of potential impacts of site operations on creek geomorphology. 

 Development of recommendations for the mitigation and future remediation of any 
identified impacts. 

5.6 Erosion and sediment control 

As part of surface water management, erosion and sediment control is critical to minimise 
excessive soil loss as a result of construction activities that require disturbance of existing 
groundcover. Erosion and sediment controls are implemented for all phases of operation 
including construction/maintenance activities, operational activities and during rehabilitation to 
mitigate the impacts of the operations on watercourses and the surrounding environment. 

Erosion and sediment control measures are focused on prevention of erosion through 
development of erosion and sediment control plans (ESCPs) that: 

 Identify activities with the potential to cause erosion and generate sediment. 

 Plan activities to minimise the area of disturbance. 

 Install erosion and sediment controls prior to commencement of disturbance activities. 

 Maintain erosion and sediment control structures. 

 Design erosion and sediment control structures with the capacity to handle the critical 20 
year ARI rainfall event. 

A range of erosion and sediment control measures are employed including: 

 Erosion matting. 

 Clean and dirty water diversion. 

 Sediment filters fences. 

 Rock check dams. 

 Sandbag weirs. 

 Temporary drains. 

Inspections of all water management and sediment control structures are undertaken following 
heavy rainfall events. 

5.6.1 Requirements and guidelines 

All erosion and sediment control measures are to designed and implemented according to the 
requirements and guidelines provided in: 

 Managing Urban Stormwater: Soils and Construction, Volume 1 (Landcom, 2004).  

 Managing Urban Stormwater: Soils and Construction, Mines and Quarries Volume 
Volume 2E (DECC, 2008). 

 Best Practice Erosion and Sediment Control (IECA, 2008). 
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5.6.2 Disturbance and sediment generating activities 

Disturbance and sediment generating activities that are likely to require erosion or sediment 
controls may include: 

 Rehabilitation activities. 

 Site reshaping. 

 Temporary stockpiles. 

 Dewatering activities. 

 Temporary open channel diversions. 

 Instream watercourse works. 

5.6.3 Erosion risk 

Disturbance activities are a function of the daily operations, with the resulting erosion risk 
varying throughout the year in response to changes in rainfall. The initial erosion risk has been 
estimated based on the: 

 Average monthly rainfall. 

 Area of disturbance (considered as the total water management system catchment). 

 Soil Loss Classes (refer to Table 4.2 from Landcom, 2004). 

Typical erosion risk ratings for the northern region are provided in Table 5-1. The average 
monthly rainfall is given by IECA (2008) based on rainfall recorded in Newcastle. The initial 
erosion risk is principally affected by the average rainfall, with very high erosion risk identified 
for summer months (i.e. November to March), with the initial erosion risk reducing to moderate 
during the winter and spring months (i.e. July to October). 

When disturbance activities are undertaken within higher risk months, it is recommended that 
additional management measures be undertaken to ensure that the erosion and sediment 
controls are capable of operating effectively. 

Table 5-1   Typical erosion risk 

Month Average rainfall (mm) Erosion risk rating 

January 111.0 Very high 

February 133.9 Very high 

March 126.2 Very high 

April 119.8 High 

May 97.2 High 

June 101.5 High 

July 67.9 Moderate 

August 60.0 Moderate 

September 58.6 Moderate 

October 67.5 Moderate 
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Month Average rainfall (mm) Erosion risk rating 

November 81.1 Very high 

December 98.7 Very high 

5.6.4 Soil landscapes 

Soil landscapes regionally vary among sites within the northern region. Table 5-2 summarises 
the various soil landscapes and associated erosion hazard within each site. From Table 5-2 it 
can be seen that the erosion hazard associated with the soil landscapes within Centennial’s 
northern operations vary from a moderate to extreme erosion hazard. 

Table 5-2   Applicable soil landscapes for erosion risk 

Site Soil landscape Typical terrain Erosion hazard 

Mandalong Mine* 

Watagan Hill top Extreme 

Mandalong Upper slopes Very high 

Woodburys Bridge Upper slopes Moderate 

Gorokan Foot slopes Extreme 

Yarramalong Floodplain Slight to moderate 

Wyong Floodplain Slight to moderate 

Doyalson Floodplain Moderate 

Myuna Colliery 

Awaba Foot slopes Very high 

Doyalson Floodplain Slight to moderate 

Wyong Floodplain Moderate 

Newstan Mine* 

Awaba Foot slopes Very high 

Doyalson Floodplain Moderate 

Gateshead Foot slopes Moderate 

Warners Bay Upper Slopes High 

Wyong Floodplain Slight to moderate 

* Northern Coal Services is located within the lease areas of both Mandalong Mine and Newstan 
Colliery. 

5.6.5 Land-based salinity processes 

Land-based salinity results from the accumulation of soluble salts on the soil surface. 
Commonly these salts are chloride, sulfates or carbonates of sodium, calcium and magnesium 
(Landcom 2004). Two key activities that can increase salinity processes on the land include,  

 Removal of vegetation resulting in a rising groundwater table, 

 Exposing sodic or saline sub-soils through disturbance activities 
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The increase in salinity processes on the land can result in degraded water quality in nearby 
waterways as result of runoff from soluble salts on the soil surface of, primarily, areas 
undergoing disturbed activities.  

The following points provide appropriate management techniques to remove or mitigate land 
based salinity processes (WSROC 2003): 

 Identify soil types and landscapes. Identify salinity hazard landscapes. 

 Practise good soil management techniques during construction. 

 Minimise water inputs, maintain natural/existing water balance and use caution in 
implementing infiltration as a water management solution. 

 Carefully manage areas of existing land-based salinity. 

 Avoid excessive clearing during disturbance activities and retain or re-establish native 
vegetation, specifically deep-rooted vegetation. 

5.6.6 Environmental constraints 

Environmental constraints that should be considered when estimating the potential sediment 
loads associated with a proposed activity are presented in Table 5-3. 

Table 5-3   Regional environmental constraints and characteristics 

Component Range of parameters 

Works period and site sensitivity (DECC, 
2008) 

Many mining operations are likely to be 
greater than three years. 
Downstream environment defined as 
sensitive* 

Rainfall factor – R 2670 to 3210 

Soil erodibility factor – K 0.05 to 0.075 

Slope and flow length 

Maximum flow length should not exceed 
80 m 

Typical slopes are between 0.5% to 3% 

Sediment basin requirement threshold 
Predicted soil loss > 150 m3/year  
(based on RUSLE equation results) 

Sediment basin type for construction ‘Wet Basin’ – Type D, 5 day 95th percentile 

Sediment volume allowance for sediment 
basins 

Dependent upon operations and clean out 
frequency – two to six months 

Soil hydrologic type Type D 

Volumetric coefficient of runoff 
0.39 to 0.79 (DECC, 2008 recommends 0.9 
for hardstand areas) 

* Lake Macquarie City Council considers Lake Macquarie to be a sensitive environment. 

5.6.7 Typical controls 

Prior to any construction activity, temporary erosion and sediment controls shall be installed. 
The following are temporary erosion and sediment control that are currently being utilised at 
northern operations. The installation of these controls should be in accordance with the 



 

GHD | Report for Centennial Coal Company Limited - Regional Water Management Plan, 22/18127 | 33 

specification detailed in the Managing Urban Stormwater, Soils and Construction (Landcom 
2004) standard drawings provided in Appendix I.  

Sediment fence 

Sediment fences trap sediment that is mobilised by runoff across a disturbed area. Sediment 
fences should only be temporary and require regular maintenance to remain effective. 

Sediment fences are to be installed along the contour downslope of disturbed areas. Sediment 
fences are not to be located within (or adjacent to) concentrated flow paths, but in positions that 
provide adequate vegetative filtering of sheet flows downslope of the disturbed area. Sediment 
fences shall be installed in accordance with the Sediment Fence Standard Drawing (SD6-8: 
Landcom, 2004) (refer to Appendix I). 

Inlet pit protection 

Where disturbance activities are to be carried out within the vicinity of an existing stormwater 
drainage network (i.e. a pit and pipe system), it is recommended that inlet pit protection 
measures are used. Pit protection measures provide a filter for sediment-laden runoff, reducing 
the risk of stormwater pipes being blocked with accumulated sediment. Inlet pit protection shall 
be installed in accordance with the Inlet Pit Protection Standard Drawing (SD6-11: Landcom, 
2004) (refer to Appendix I). 

Sediment traps and basins 

Where disturbance activities exceed the manageable capacity of sediment fences, with respect 
to duration or extent, it is recommended that sediment traps and/or basins be installed. 
Sediment traps and basins can be constructed from available construction materials or by 
shaping an earth embankment. It is expected that sediment traps and basins would be installed 
and operated similar to a Type D Sediment Basin (SD6-4: Landcom, 2004) (refer to Appendix I). 

Flow breaks (low flow channels) 

The use of flow breaks decrease flow velocities within low flow channels, reducing the potential 
for the low flow channels to erode and scour and reduce the migration of sediment from 
disturbed areas. Flow breaks can be constructed from earth, natural materials (logs, mulch and 
so on) or from proprietary products. Breaks should be used in a similar manner to a sediment 
fence, however flow breaks are typically more porous than sediment fences, allowing water to 
flow through faster. 

Rolled erosion control products 

Rolled erosion control products (RECPs) reduce erosion by completely covering the disturbed 
area. RECPs are easily applied to disturbed areas in an emergency or where the area requires 
temporary stabilisation for an extended period of time. RECPs typically require little 
maintenance. RECPs may consist of processed natural or synthetic fibres bound together to 
form a continuous mat. They may also be used to facilitate vegetation establishment by 
temporarily or permanently reinforcing the soil surface during and after vegetation maturation. 

5.6.8 Implementation 

The following points provide a typical implementation strategy for managing erosion and 
sediment controls: 

1. Sediment controls are to be implemented in the area of any ground disturbance, prior to 
the disturbance activity occurring. A sediment fence or appropriately designed sediment 
control structure must be erected downslope of the area of disturbance. 
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2. Dirty runoff water should be directed to the sediment controls. Small areas of ground 
disturbance may be managed in situ by using appropriate sediment source controls. 

3. Dirty runoff that may be exposed to hydrocarbons must be treated with an oil/water 
separator, where pracicable. The collected hydrocarbon wastes must be disposed off-site 
by a licensed waste operator. 

4. Areas where contamination of water by hydrocarbons must be minimised. Servicing of 
vehicles must be conducted within appropriate areas designed to treat potential 
hydrocarbon spills. 

5. Equipment and materials should be cleaned in the designated washdown areas. Primary 
washdown of underground mining equipment should, where practicble, be conducted 
within the primary washdown bay underground.  

6. Washdown of underground mining equipment on surface may only be conducted in the 
approved and signposted washdown areas. 

7. All emergency discharge sites are to include flow dissipaters to reduce scouring directly 
downstream of the discharge point. 

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

Table 5-4 summarises the acceptable water quality objectives for disturbance activities when 
works may occur outside the catchment of an LDP.  

Table 5-4   Water quality objectives 

Parameter Units Concentration limit 

pH pH units 6.5–8.5 

Oil and grease mg/L 10 

Total suspended solids mg/L 50 

5.7 Environmental monitoring 

A comprehensive surface water and groundwater monitoring program exists at each site in the 
northern region. A key component in mitigating the potential impacts of mining and processing 
operations is the monitoring of surface water and groundwater. The main objective of monitoring 
is to ensure that water management measures implemented are functioning as designed. 

The site-specific WMPs provide the details of the surface water and groundwater monitoring 
programs for each site with a summary provided in the following sections. 

5.7.1 Surface water monitoring 

Surface water monitoring programs at each site include monitoring of the following: 

 Water management infrastructure. 

 Water volume. 

 Water quality. 

 Aquatic ecology. 

 Watercourse stability. 
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Site inspections 

General site inspections are undertaken weekly and following significant rainfall events. During 
these inspections, water management and sediment control structures are inspected for 
capacity, structural integrity, effectiveness and level of sediment within structures, with the 
results recorded and reported on where appropriate. 

Water volume and quality 

Monitoring of surface water volume and quality occurs at the following locations: 

 Pit top surface water management systems. 

 Leachate and sediment dams. 

 Surface water flow monitoring stations. 

 Points in the receiving waters upstream and downstream of mine lease boundaries. 

 LDPs as specified by EPLs. 

Surface water quality monitoring is undertaken at a number of locations across the northern 
region, as shown in Figure 5-1. 

Aquatic ecology 

Monitoring of aquatic ecology is undertaken biannually (in spring and autumn) to determine the 
potential impacts of operations on surrounding waterways. Data collected during aquatic 
ecology monitoring is analysed in order to identify seasonal and spatial trends in 
macroinvertebrate communities and physicochemical properties of assessed waterways. 
Aquatic ecology monitoring locations are shown in Figure 5-2. 

Watercourse stability 

Visual monitoring of watercourses occurs at a number of locations in the northern region to 
identify instabilities that may form as a result of coal mining and processing operations 
undertaken by Centennial. Monitoring includes visual inspection and photographic record of 
channel form, the presence of instabilities in watercourse banks and riparian vegetation. 

5.7.2 Groundwater monitoring 

Monitoring of groundwater levels and quality is undertaken at Centennial sites in the northern 
region including deep and shallow piezometers and sampling of groundwater bores. 
Groundwater monitoring locations are shown in Figure 5-3. 

5.7.3 Quality assurance and quality control 

Surface and groundwater quality monitoring is undertaken by independent consultants, with 
samples collected and provided to a National Association of Testing Authorities accredited 
laboratory for analysis. The sampling procedure and analytical methods are conducted in 
accordance with the EPA publication Approved Methods for the Sampling and Analysis of Water 
Pollutants in NSW (EPA, 2004). In the event of an unscheduled discharge the sample collection 
and transfer is to be undertaken as the relevant EPL conditions. 

All fixed monitoring equipment, such as flow gauges, turbidity meters and piezometers, are to 
be calibrated by qualified external contractors on an annual basis. 

5.8 Trigger action response plans 

Trigger action response plans (TARPs) have been prepared for each site, which outline the 
triggers and appropriate responses to manage any potentially adverse impacts on surface water   
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and groundwater sources due to operational activities. The main aim of the TARPs is the 
prevention and control of impacts through early detection. TARPs are used for the principal 
hazards identified in the operation of each site that can be monitored for any changes of 
conditions that may lead to an impact occurring. Each TARP identifies three hazard levels for 
each trigger, with each level associated with a range of controls and actions. 

A range of triggers have been developed based on performance criteria and baseline 
monitoring data where appropriate. Triggers are included for: 

 Site operations. 

 Surface water and groundwater quality. 

 Surface water and groundwater levels. 

 Groundwater inflow into underground workings. 

 Discharge management. 

 In stream health. 

 Surface stability. 

 Erosion and sediment control. 

Following a potential impact being triggered, responses are generally focused on an 
investigation into the contributing factors and the implementation of measures to mitigate the 
impact and prevent the reoccurrence of the impact. 

5.9 Corrective action and contingency plans 

Corrective and preventive actions are predominantly generated through: 

 Findings from incident investigations. 

 Actions from site inspections. 

 Findings from environmental audits. 

 Non-compliances with EPL concentration limits identified through environmental 
monitoring data. 

Corrective actions are monitored, documented and reported as per the monthly reporting 
requirements in Section 6.3 with compliance reviewed through periodic inspections and audits 
as outlined in Section 7.2. Non-compliances with EPL concentration limits are required to be 
reported to the EPA, and in some instances other regulatory authorities, in writing in accordance 
with Centennial’s Incident Reporting Procedure. 
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6. Environmental management 

6.1 Roles and responsibilities 

All employees and contractors carrying out work under the RWMP and site-specific WMP must 
be familiar with the requirements of the plan and comply with it in full. All personnel will be 
provided with appropriate instruction and training to possess the necessary skills and 
knowledge to competently perform their roles and to be aware of the associated hazards and 
risks outlined in the RWMP and site-specific WMP. All employees and contractors are required 
to complete an environmental induction prior to working on-site that addresses the hazards and 
risks associated with the water management system. 

As required by ISO14001, the General Manager Environment and Approvals has the 
responsibility and appropriate authority to: 

 Ensure that environmental management system (EMS) requirements are established, 
implemented and maintained generally in accordance with ISO14001. 

 Report on the performance of the EMS to senior management for review and as a basis 
for improvement of the system. 

 Update personnel on changes in environmental legislation, policy and guidelines and to 
notify each site’s management team and other relevant staff of changes that may 
significantly affect the operations. 

On an operational scale the management of water related issues, including identifying the role 
of other personnel and system overview, are the responsibility of the Environment and 
Community Coordinator under the direction of the Mine Manager at each site. 

The key roles and responsibilities with respect to the management of surface water and 
groundwater are provided in Table 6-1. 

Table 6-1   Key roles and responsibilities 

Role Responsibility 

Mine Manager Authorise environmental management strategies and plans. 

Compliance with the Environment and Community Policy. 

Provide resources to allow the identified environmental risk 
and community objectives be implemented. 

Report environmental incidents which may cause 
environmental harm to the Group Environmental Manager. 

Delegate duties during the absence of the Environment and 
Community Coordinator. 

Environment and 
Community Coordinator 

Develop and implement EMS including strategies, plans and 
procedures. 

Liaise with regulators and the community concerning 
environmental matters. 

Record community complaints and liaise with regulators on the 
Environment and Community Database. 

Conduct environmental monitoring and auditing in accordance 
with approvals and management plans. 
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Role Responsibility 

Manage compliance with environmental licences and 
approvals for the site. 

All employees and 
contractors 

Manage operations in an environmentally responsible manner.  

Report any incidents to the Environment and Community 
Coordinator  

Take action to minimise the environmental impacts from site 
operations. 

6.2 Emergency response 

6.2.1 Unforeseen impacts 

In the event of an unforeseen impact associated with surface water or groundwater at any 
Centennial operation, the following procedure will be implemented. 

 Alert the Environment and Community Coordinator and Mine Manager. 

 Conduct an investigation to identify and assess the contributing factors including a review 
of historical monitoring data and relevant operational data such as current mining 
activities and land use practices. 

 Develop an appropriate course of action in consultation with specialists and relevant 
regulatory agencies. 

 Increase monitoring as required to measure the effectiveness of remediation measures. 

 Review the RWMP, site-specific WMP and related procedures to prevent a reoccurrence 
of potential future impacts. 

6.2.2 Pollution incident response management plans 

All sites with EPLs have pollution incident response management plans (PIRMPs) as a 
requirement of the Protection of the Environment Legislation Amendment Act 2011 (POELA 
Act). These PIRMPs document notification and response protocols for pollution incidents with 
the potential to cause material harm to the environment. The PIRMPs identify pollutants stored 
at a site, potential pollution incidents, key actions to minimise occurrence of an incident, 
managing an incident, location of personal protective equipment and notification protocols. 

Potential environmental emergencies have specific procedures to respond to the following: 

 Spill response – oil/coal fine spills. 

 Fires or bush fires (bushfire management plan). 

PIRMPs are available on the Centennial website in accordance with the requirements of the 
POELA Act. 
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6.2.3 Emergency contacts 

Emergency contacts relevant to water management are summarised in Table 6-2. 

Table 6-2   Emergency contacts 

Site Phone number 

Mandalong Mine 02 4973 0900 

Myuna Colliery 02 4970 0270 

Newstan Colliery 02 4956 0200 

Northern Coal Services 02 4956 0200 

6.3 Reporting 

Reporting at Centennial involves a number of internal and external reporting procedures that 
comply with statutory and operational requirements. These include: 

 Annual review. 

 Annual returns for EPLs. 

 Environmental monitoring. 

 Incidents. 

 Complaints. 

 Community Consultative Committee (CCC). 

6.3.1 Annual review 

Each site prepares an annual review (previously an annual environmental management report) 
that reviews the performance of operations against the requirements of the RWMP and the site-
specific WMP, provides an overview of environmental management actions taken and 
summarises the monitoring results over the 12 month reporting period. The annual review 
typically includes the following elements specific to water management: 

 Any amendments to licensing or statutory approvals. 

 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 operation. 

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

 An evaluation of the site water balance. 

 Volumes of water extracted under WALs held by the site. 

 A summary of the management actions to be implemented over the next year to improve 
the environmental performance of the site. 



 

GHD | Report for Centennial Coal Company Limited - Regional Water Management Plan, 22/18127 | 43 

6.3.2 Annual return 

EPLs require an annual report on compliance with the requirements of the licence including a 
summary of environmental monitoring. This report is on a prescribed form provided to each 
licence holder by the EPA. 

As part of conditions connected with bore licence held by a number of sites, a requirement may 
exist to undertake an annual compliance report. These reports assesses compliance with the 
licence terms and conditions for the bores use over the previous 12 months. Sites that have 
these conditions previously have included Mandalong Mine and Myuna Colliery. Due to the 
ongoing implementation of WALs across water sharing plans, the required conditions placed on 
bores should be reviewed to understand the applicable conditions.  

6.3.3 Environmental monitoring 

In accordance with Section 66(6) of the POEO Act and requirements issued by the EPA, 
Centennial must publish monitoring data that has been collected as a result of EPL 
requirements. A summary of all monitoring results is made publicly available on the Centennial 
website and is updated regularly. 

6.3.4 Incident reporting 

Any incident which occurs within a site boundary or is associated with Centennial’s northern 
operations must be reported by the employee or contractor who has been associated with or 
witnessed the incident. The method for reporting incidents is outlined in each site’s PIRMP and 
Centennial’s Incident Reporting Procedure.  

In accordance with the requirements of EPLs, Centennial, 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. Centennial must also provide written details about the 
notification to the EPA within seven days of the incident. 

In accordance with the standard requirements of project consents, Centennial will immediately 
notify the DPE and other relevant agencies of any incident that has caused, or threatens to 
cause, material harm to the environment. Other incidents shall be reported to DPE and other 
relevant agencies as soon as practicable. Detailed reporting on the incident must occur within 7 
days of the event and be submitted to DPE and other relevant agencies for information and 
comment.  

6.3.5 Complaints 

In accordance with the requirements of EPLs, each site must keep a record of any complaints 
made to Centennial or any employee or agent of Centennial in relation to pollution arising from 
any site activities. The record of complaint must be kept for at least four years and must include 
the following details: 

 The date and time of the complaint.  

 The method by which the complaint was made. 

 Any personal details of the complainant which were provided by the complainant or, if no 
such details were provided, a note to that effect. 

 The nature of the complaint. 

 The action taken by Centennial in relation to the complaint, including any follow-up 
contact with the complainant. 
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 If no action was taken by Centennial, the reasons why no action was taken. 

6.3.6 Community Consultative Committee 

The CCC meets on a regular basis for each of the operations. Some of the information reported 
at the CCC at a site scale includes: 

 Progress at the mine. 

 Operational issues. 

 Monitoring and environmental performance. 

 Community complaints and the response to complaints. 

6.4 Training 

Personnel are to be provided with instruction and training to ensure the necessary skills and 
knowledge to competently complete required tasks, with awareness of the potential 
environmental hazards and risks. 

Environment and community information and training is typically communicated to staff and 
contractors in the following ways: 

 Induction training for new staff, contractors and visitors. 

 Training in specific environmental roles (e.g. emergency response). 

 Refresher training. 

 Toolbox training. 

6.4.1 Environmental induction 

New employees and contractors are required to complete an environmental induction that 
outlines the hazards and risks associated with the water management system on that site. 

6.4.2 Targeted environmental training 

Targeted environmental training of key staff, workforce and contractors in environmental 
procedures and programs will be conducted as specified but not limited to the relevant 
operational business plan. Specific environmental training may be delivered in the form of 
toolbox talks, training and assessment packages and accredited training programs to update 
personnel on the relevant Centennial procedures and environmental programs. 

6.5 Environmental management system integration 

The RWMP and its associated procedures form part of Centennial’s EMS. Compliance with the 
system’s requirements is an expectation of all employees and contractors of Centennial.  
Figure 6-1 presents the environmental management framework at Centennial. 
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Figure 6-1  Environmental management framework 
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7. Review 

7.1 Continual improvement of performance 

Centennial will investigate and implement ways to improve the environmental performance of 
operations over time. This will be achieved through the effective application of best practice 
principles to mining operations where cost effective and practicable. Centennial will continue to 
improve on the water management performance of each site with progress to be monitored. 

Continual improvement of environmental performance shall be achieved through: 

 Environmental monitoring. 

 Monthly environmental operations meetings. 

 Risk assessments. 

 Compliance audits. 

 Environmental inspections. 

 Communication with stakeholders. 

 Implementation of corrective and preventative actions. 

 Progress against objectives and targets and site environmental and community 
management commitments. 

7.2 Environmental auditing 

Centennial environment personnel conduct site inspections to assess compliance and 
performance against environmental requirements. 

The development consent for each site within the northern region specifies the requirements for 
external independent environmental audits. These are generally within the first year after a new 
consent is granted and then every three years thereafter. 

7.3 RWMP and site specific management plan reviews 

The RWMP and site-specific management plans will be considered for review every three years 
in accordance with the EMS Management Review or as a result of: 

 Any regulatory or statutory requirements. 

 Any significant change to water management practices. 

 Development of any new open cut or underground mining projects. 
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7.4 Document control 

Centennial will ensure that this RWMP is readily accessible to Centennial employees and 
contractors. It is the responsibility of all Environment and Community Coordinators to ensure 
that revised editions of this document is made readily accessible to all on-site Centennial 
employees and contractors. The revision procedure involves: 

 Master copy of the RWMP will be updated as necessary. 

 Each version of the updated RWMP will be clearly dated, with the version of the report 
noted. The updated version of the RWMP may be issued to stakeholders for comment. 

 Updated version of the RWMP will be returned to each nominated Environment and 
Community Coordinator. 

 The most current version of the RWMP will be made readily available to all employees 
and contractors via electronic means and a hard copy on-site. 
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Appendix A  – Correspondence with regulators 
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Appendix B - Consultation outcomes 
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Comment Response 

NSW Department Planning and Environment - letter dated 10 October 2017 (responses to components deemed as not satisfactory) 

Section 6.2 of the RWMP provides high-level emergency response procedures for unforeseen 
impacts and pollution incidents. Section 6.3.4 includes incident reporting requirements for the 
EPA. 

No incident reporting in accordance with condition 9, Schedule 5 of the NCS consent (SSD-
5145) included. 

Appendix E of the Mandalong WMP includes TARPs.  

Define “PIRMP” in the first instance. 

TARP response for any exceedances should include preparation of an incident report in 
accordance with condition 10, Schedule 6 of the consent. 

Include incident reporting requirements of consent SSD-5144 in the RWMP and the TARPs.   

Sections and documents updated in response to comment.  

The Mandalong BMP indicates that salinity will be managed in accordance with the WMP. 
Neither the RWMP nor the Mandalong WMP provide specific measures to manage land-based 
salinity. 

Include specific measures in the Mandalong BMP to manage salinity. 

Section 5.6.5 has been added to cover the management 
requirements for land-based salinity processes. 

The RWMP would benefit from a document control register to record the document, approval 
and circulation details. 

Addressed 
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Appendix C – Mandalong Mine Water Management 
Plan 
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Appendix D  – Myuna Colliery Water Management 
Plan 
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Appendix E  – Newstan Colliery Water Management 
Plan 
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Appendix F  – Northern Coal Services Water 
Management Plan 
  



 

GHD | Report for Centennial Coal Company Limited - Regional Water Management Plan, 22/18127  

Appendix G  – NSW Groundwater Bore Database 
search results 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW015287 Active 351406 6335997 
Stock, 
irrigation 44.1 0 

3001-
7000 
ppm 0 - Mandalong 

GW021578 Active 355396 6334454 

Stock, 
domestic 3.6 2.4 Fair 0.13 Sand Mandalong 

GW029567 Active 361864 6340863 

Stock, 
irrigation, 
domestic, 
farming 3 2.1 - 0 Sandstone, gravel Mandalong 

GW033618 Active 358945 6343594 Stock 30.4 0 - 0 Sandstone, shale Mandalong 

GW033619 Active 359049 6343596 Stock 21.3 0 - 1.52 Sandstone, shale Mandalong 

GW034950 Active 356963 6335463 

Stock, 
domestic 76.2 14.9 Poor 0.25 Conglomerate Mandalong 

GW043431 Active 359665 6345915 Stock 38.1 1.8 - 0 - NCS / Newstan 

GW044189 Active 353479 6337815 

Stock, 
domestic 3.6 0 

0-500 
ppm 0 - Mandalong 

GW052111 Active 359475 6339227 Stock 49 10.5 Good 0 Conglomerate, sandstone Mandalong 

GW052255 Active 356445 6333638 Stock 114 8.7 - 0 Shale, Conglomerate Mandalong 

GW053438 Lapsed 359235 6339686 

Stock, 
irrigation, 
domestic 53 0 

1001-
3000 
ppm 0.44 Shale Mandalong 

GW054183 Active 352923 6335126 Domestic 18.3 0 Fair 0 - Mandalong 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW059558 Active 358320 6336592 

Stock, 
domestic, 
farming 5 0 - 0 - Mandalong 

GW061226 Active 356445 6333638 

Stock, 
domestic 117.3 0 

3001-
7000 
ppm 0 Sandstone, shale Mandalong 

GW062618 Active 358931 6337371 Domestic 34.5 16.4 - 0 - Mandalong 

GW064143 Active 358504 6338197 

Stock, 
domestic 24.3 0 

1001-
3000 
ppm 0 Gravel Mandalong 

GW078043 Active 351532 6332856 

Stock, 
domestic 33 0 - 0 Sandstone Mandalong 

GW078084 Active 357181 6334696 

Stock, 
domestic 62 5 Fresh 0 Sandstone Mandalong 

GW078110 Active 352956 6332939 

Monitoring 
bore 7.3 0 5100 0 Sand Mandalong 

GW078111 Active 353423 6332885 

Monitoring 
bore 12.2 0 - 0 - Mandalong 

GW078113 Active 353009 6333865 

Monitoring 
bore 12.2 2.35 1630 0 Silt, sand Mandalong 

GW078114 Active 355863 6334400 

Monitoring 
bore 12 3.48 650 0 Sand Mandalong 

GW078115 Active 355319 6333746 

Monitoring 
bore 10.4 0.99 5370 0 Sand Mandalong 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW078116 Active 354978 6333987 

Monitoring 
bore 8.5 1.74 10880 0 Sand Mandalong 

GW078117 Active 354252 6334007 

Monitoring 
bore 13.7 1.68 2380 0 Sand Mandalong 

GW078118 Active 353418 6334980 

Monitoring 
bore 15.8 2.38 820 0 Sand Mandalong 

GW078119 Active 353204 6334731 

Monitoring 
bore 9.1 2.66 230 0 Sand Mandalong 

GW078131 Active 353466 6333532 

Monitoring 
bore 12.5 1.58 310 0 Sand Mandalong 

GW078132 Active 353702 6333351 

Monitoring 
bore 14.6 1.65 5100 0 Sand Mandalong 

GW078136 Active 356136 6335236 

Monitoring 
bore 9 4.5 

370 
mg/L 0 Sand Mandalong 

GW078137 Active 355416 6334886 

Monitoring 
bore 5.5 5.35 2720 0 Sand Mandalong 

GW078139 Active 354851 6334477 

Monitoring 
bore 9.1 2.9 1560 0 Sand Mandalong 

GW078140 Cancelled 356434 6333731 Test bore 180 16 634 0.2 Coal Mandalong 

GW078601 Active 354731 6332103 

Stock, 
domestic 18.85 4.5 1600 1.1 Weathered sandstone Mandalong 

GW078608 Active 359054 6338132 

Stock, 
domestic 60 0 - 0 - Mandalong 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW079772 Cancelled 356385 6333546 Test bore 234 0 

2900, 
1500 0 Sandstone, coal Mandalong 

GW105311 'Abandoned 351296 6333045 

Stock, 
domestic 198 0 - 0 - Mandalong 

GW200915 Active 357208 6335014 

Stock, 
domestic 60 0 - 0 - Mandalong 

GW201396 Active 353820 6333360 

Monitoring 
bore 9 2.5 - 0 Clayey sand, sand Mandalong 

GW201397 Active 353821 6333365 

Monitoring 
bore 30.5 20 - 0 Sandstone Mandalong 

GW201398 Active 353822 6333372 

Monitoring 
bore 58 51 - 0 Sandstone, mudstone Mandalong 

GW201399 Active 352912 6333760 

Monitoring 
bore 30.1 27 - 0 Sandstone, mudstone Mandalong 

GW201400 Active 352906 6333763 

Monitoring 
bore 63 54 - 0 Sandstone, mudstone Mandalong 

GW201401 Active 353283 6334737 

Monitoring 
bore 32.85 29.5 - 0 Sandstone, mudstone Mandalong 

GW201402 Active 353281 6334735 

Monitoring 
bore 60 55 - 0 Sandstone Mandalong 

GW201403 Active 353034 6333976 

Monitoring 
bore 21 16 - 0 Sandstone, mudstone Mandalong 

GW201404 Active 353073 6333977 

Monitoring 
bore 34.1 24 - 0 Sandstone Mandalong 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW201405 Active 353073 6333978 

Monitoring 
bore 60 56 - 0 Sandstone Mandalong 

GW201504 Active 348505 6329500 Test bore 205 11 3610 0.5 Clay, shale Mandalong 

GW202940 Active 361666 6341097 

Monitoring 
bore 4.5 1.6 - 0 Clayey sand NCS / Newstan 

GW202941 Active 361591 6341004 

Monitoring 
bore 5.5 2.03 - 0 Sand, sandy clay Mandalong 

GW202942 Active 361575 6341085 

Monitoring 
bore 6 1.81 - 0 

Silty clay, gravelly sandy 
clay Mandalong 

GW202943 Active 361566 6340704 

Monitoring 
bore 8 4.68 - 0 Gravel, conglomerate Mandalong 

GW202944 Active 361571 6340770 

Monitoring 
bore 8.5 5.3 - 0 Weathered conglomerate Mandalong 

GW202945 Active 361591 6340725 

Monitoring 
bore 0 5.11 - 0 Conglmerate, coal Mandalong 

GW202946 Active 361568 6340833 

Monitoring 
bore 8.4 4.79 - 0 Conglomerate Mandalong 

GW202947 Active 361596 6340822 

Monitoring 
bore 9 3.94 - 0 Silty clay Mandalong 

GW202948 Active 361613 6340821 

Monitoring 
bore 9.5 2.9 - 0 

Silty sand, sandy gravelly 
clay Mandalong 

GW202949 Active 361593 6340864 

Monitoring 
bore 9 4.09 - 0 Sandy, silty clay Mandalong 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW202950 Active 361523 6340829 

Monitoring 
bore 9 1.17 - 0 Clay Mandalong 

GW202951 Active 361592 6340796 

Monitoring 
bore 9 5.82 - 0 Fill Mandalong 

GW202952 Active 361618 6340813 

Monitoring 
bore 19 5.35 - 0 Clay Mandalong 

GW201578 Active 355396 6334454 

Stock, 
domestic 3.6 2.4   0.13 Sand Mandalong 

GW201648 Active 352065 6331146 

Monitoring 
bore 19.4 1.4 - 0 Silty clay, sandy clay Mandalong 

GW201649 Active 352055 6331144 

Monitoring 
bore 150 6.3 

3800, 
4600 0 Sandstone Mandalong 

GW201650 Active 352045 6331143 

Monitoring 
bore 48.1 5.5 

4100, 
3200 0 Sandstone Mandalong 

GW201651 Active 351273 6330153 

Monitoring 
bore 6.5 0 - 0 Sandstone Mandalong 

GW201652 Active 351288 6330152 

Monitoring 
bore 48 6.3 5000 0.2 Sandstone Mandalong 

GW201653 Active 351291 6330161 

Monitoring 
bore 156 5 4350 0.25 Sandstone Mandalong 

GW201704 Active 354686 6325840 

Monitoring 
bore 7.2 1.9 - 0 Sandy clay, sandstone Mandalong 

GW202963   358946 6343971   0 0   0   Mandalong 

GW202964   359336 6344685   0 0   0   NCS / Newstan 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW202325 Active 360869 6344024 

MONITORING 
BORE, TEST 
BORE 3 0   0 Silty clay, sand NCS / Newstan 

GW202965   362741 6346266   0 0   0   NCS / Newstan 

GW202958   361694 6346816   0 0   0   NCS / Newstan 

GW202326 Active 364806 6346872 

MONITORING 
BORE, TEST 
BORE 2 0   0 Sandy clay NCS / Newstan 

GW201480 Active 366126 6347135 

MONITORING 
BORE 11.6 0   0 Sandstone NCS / Newstan 

GW202331 Active 365639 6348010 
MONITORING 
BORE 2.8 0   0 Sandy clay, clayey gravel NCS / Newstan 

GW202324 Lapsed 365162 6348895 
MONITORING 
BORE 74.14 0   0   NCS / Newstan 

GW202900 Active 366529 6348534 
MONITORING 
BORE 23.6 15.8   0   NCS / Newstan 

GW202901 Active 366340 6348647 
MONITORING 
BORE 29.9 18.45   0   NCS / Newstan 

GW063014 CANCELLED 367661 6341806 
WASTE 
DISPOSAL 7 0   0   Myuna 

GW064214 Unknown 365965 6344432 
Monitoring 
Bore 45.7 0   0 Weathered Sandstone NCS / Newstan 

GW202328 ACTIVE 365615 6344372 
MONITORING 
BORE 4 0   0 Silty sand NCS / Newstan 
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Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW202329 ACTIVE 366595 6344766 
MONITORING 
BORE 4 0   0 Silty sand NCS / Newstan 

GW202327 ACTIVE 365681 6343836 

MONITORING 
BORE, TEST 
BORE 3.1 0   0 

Clayey gravelly sand, 
silty clay, sandy clay, 
sand some clay NCS / Newstan 

GW078486 ACTIVE 367252 6345381 Domestic 5.73 0   0   NCS / Newstan 

GW202559 ACTIVE 364665 6344935 
Monitoring 
bore 7.5 3.275   0   NCS / Newstan 

GW202803 ACTIVE 364689 6344874 
Monitoring 
bore 8 0   0   NCS / Newstan 

GW202798 ACTIVE 364598 6344953 
Monitoring 
bore 9 0   0 Shale NCS / Newstan 

GW202801 ACTIVE 364689 6344873 
Monitoring 
bore 11.7 0   0 Sandstone NCS / Newstan 

GW202802 ACTIVE 364597 6344955 
Monitoring 
bore 5 0   0 Shale, clay NCS / Newstan 

GW202800 ACTIVE 364864 6344964 
Monitoring 
bore 11 0   0 Clay NCS / Newstan 

GW202799 ACTIVE 364456 6345369 
Monitoring 
bore 12.5 0   0 Sand, sandstone NCS / Newstan 

GW202559 ACTIVE 364665 6344935 
Monitoring 
bore 7.5 0   0   NCS / Newstan 

GW063752 ACTIVE 362871.5 6348578 
Stock, 
domestic 12.2 0 

0-500 
ppm 0 Sandstone, coal, gravel NCS / Newstan 



 

68 | GHD | Report for Centennial Coal Company Limited - Regional Water Management Plan, 22/18127  

Bore Licence 
Location 

Use Depth 
(m) 

SWL 
(bgl) 

Salinity 
(ppm) 

Yield 
(L/s) Aquifer Location 

mN mE 

GW064025 ACTIVE 362740 6348700 
Stock, 
domestic 12.2 0 

0-500 
ppm 0 Sandstone, shale NCS / Newstan 

GW064067 ACTIVE 362140.9 6348845 
Stock, 
domestic 12.1 0 

1001-
3000 
ppm 0 Gravel NCS / Newstan 

GW060852 ACTIVE 366083.4 6352905 
Stock, 
domestic 18.3 0 

3001-
7000 
ppm 0   NCS / Newstan 
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Appendix H  – Northern Operations Water and Salt 
Balance 
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Appendix I  – Typical erosion and sediment controls 
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Figure I-1  Typical sediment fence (Landcom, 2008) 
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Figure I-2  Typical inlet protection measure (Landcom, 2008) 



 

GHD | Report for Centennial Coal Company Limited - Regional Water Management Plan, 22/18127  

 

Figure I-3  Typical sediment basin (Landcom, 2008) 
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Figure I-4  Typical diversion channel (Landcom, 2008) 
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Figure I-5  Typical application of rolled erosion control products in  channels 
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Figure I-6  Typical application of rolled erosion control products on  disturbed 

areas 
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