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EXECUTIVE SUMMARY
BACKGROUND
Glencore Coal Pty Ltd (Glencore) manages several coal mines in the Upper Hunter region, including the Mount
Owen Complex (MOC), Liddell Coal Operations (LCO) and Ravensworth Operations (RO). These operations are
components of a mining precinct known as the Greater Ravensworth Area (GRA). The Integra Underground
Mine is also a component of the GRA but is not the subject of this modification application.
There are synergies between the Greater Ravensworth Area (GRA) operations including a network of water and
tailings management infrastructure known as the Greater Ravensworth Area Water and Tailings Strategy
(GRAWTS).
The GRAWTS enables water to be transferred between mining operations, such that surplus water at one site
can be used to satisfy water demands at other sites. By enabling surplus mine water to be reused, the GRAWTS
reduces the need to extract raw water from external sources (e.g. Hunter River or Glennies Creek) and reduces
the amount of water that may need to be discharged in accordance with the Hunter River Salinity Trading
Scheme.
The GRAWTS also enables tailings to be transferred between the GRA operations. As a result, completed
mining voids can be used to dispose of tailings generated at other operations. This reduces the need for those
other operations to establish new tailings emplacement areas and results in improved rehabilitation and final
landform outcomes.
Glencore proposes a modification to the planning approvals for MOC, LCO and RO to facilitate additional
options and efficiencies for the transfer and storage of water and tailings. This Modification represents Stage 2
of the GRAWTS.

THE MODIFICATION
Mining operations at LCO are scheduled to be completed before the other GRA mines. As a result, there is an
opportunity as part of the ongoing rehabilitation of LCO to utilise the South Cut Void for emplacement of
tailings generated at the surrounding operations. By enabling tailings emplacement within the South Cut Void,
the Modification will facilitate the following positive environmental outcomes:
•

Minimising the need to develop new emplacement areas at MOC, RO and potentially other mining
operations; and

•

Improved final void outcomes, and therefore improved rehabilitation and final landform outcomes, for
LCO.

The Modification also proposes additional pathways for water transfers, which will continue and enhance the
existing benefits of the GRAWTS.
The Modification includes the following activities:
•

Transfer of tailings between mining operations:
o

RO and MOC to transfer tailings to LCO;

o

LCO to receive tailings from surrounding mining operations (subject to those operations obtaining
approval to transfer tailings to LCO); and

o

Continuation of the existing approved transfers of tailings from RO and LCO to MOC for the life
of those operations;
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•

Disposal of additional tailings within the South Cut Void at LCO as part of rehabilitation activities until
the end of 2050 (noting that there will be no change to end date for mining operations at LCO);

•

Water management activities:
o

Transfer of water between existing participants in the GRAWTS and surrounding mining
operations such as Hunter Valley Operations (subject to those mining operations obtaining
approval to transfer water to the GRA) until the end of 2050;

o

Removal of volumetric limits on approved water transfers between LCO, MOC and Ravensworth
Operations; and

o

Use of the Entrance Void at LCO as a water storage for the GRAWTS;

•

Changes to the conceptual final landform for LCO to reflect the emplacement of tailings in the South Cut
Void until the end of 2050;

•

Continued use of existing LCO infrastructure to support rehabilitation activities until the end of 2050
(noting that there is no change to the end date for mining operations at LCO; and

•

Construction and use of minor ancillary infrastructure.

Most of the infrastructure required for the proposed water and tailings transfers has already been established.
The additional ancillary infrastructure required for the Modification includes a flocculation plant (or similar
water treatment facilities), water reticulation staging station, and additional pipelines, powerlines and access
roads.
The Modification has considered two scenarios regarding the emplacement of tailings in the South Cut Void:
•

The void will be partially filled – a scenario where tailings are sourced from only MOC and RO as currently
approved; and

•

The void would be filled – a scenario where tailings are sourced from MOC, RO and other neighbouring
mining operations (subject to those operations obtaining approval to transfer tailings to LCO).

Under both scenarios, the size of the South Cut Void will be reduced compared to its current approved size. This
is consistent with the rehabilitation objectives in LCO’s Development Consent, which includes the objective of
minimising (to the greatest extent practicable) the size and depth of the final voids.

ENVIRONMENTAL IMPACTS
Surface Water
Water balance modelling has been undertaken to assess the performance of the GRAWTS during the proposed
tailings emplacement period (i.e. up to the end of 2050). The water balance model predicts that the GRAWTS
will have sufficient capacity to manage the water and tailings inventories associated with the Modification,
including any tailings that are received from developments outside of the GRAWTS. The water balance predicts
the following outcomes for both the complete and partial fill scenarios:
•

No overflows (spills) from the Entrance and South Cut Voids under any climatic conditions;

•

No changes in modelled overflows from mine and dirty water dams compared to the approved
operations;

•

No additional controlled discharges compared to the approved operations; and

•

The existing water licences held by the proponents will be sufficient to account for surface water take
associated with the Modification.
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Based on these predictions, the proponents will not require any additional water credits or discharge credits to
undertake the Modification.
A final void model was used to predict the equilibrium water levels in the voids after mine closure. This model
predicts that the water level in the Entrance Void will reach equilibrium around -2 mAHD. The South Cut Void
(if partially filled) is predicted to reach equilibrium around -11 mAHD. At these levels, both voids will have more
than 90 m of freeboard, thereby minimising the risk of spills.
Compared to the approved final landform for LCO, the Modification will reduce the surface area and catchment
areas of the South Cut and Entrance Voids. Consequently, the volume of surface water captured by the final
voids will decrease as a result of the Modification.

Groundwater
The alluvial sediments present along Bowmans Creek and Bayswater Creek are the only productive
groundwater systems in the vicinity of the Modification. The Permian sequence is generally not a productive
aquifer due to low hydraulic conductivity and poor groundwater quality.
A numerical groundwater model was developed to assess seepage rates and flow paths. The model predicts
that the LCO final voids will behave as a groundwater “sink”, which implies that groundwater flows from the
shallow alluvial aquifers towards the voids (rather than vice versa). Consequently, there will be no movement
of tailings leachate from the South Cut Void outwards into the alluvial aquifers.
The groundwater model predicts that the LCO voids may receive up to 161 ML/year from the alluvial aquifers
and 320 ML/year from the Permian aquifer under the partial fill scenario. Lower rates of seepage are predicted
for the complete fill scenario. Both scenarios associated with the Modification are predicted to result in lower
inflow rates than the approved operations. The proponents hold sufficient water licences to account for the
predicted inflow rates.
The groundwater model predicts that if the proposed Glendell Continued Operations Project (GCOP) is
developed, there may be seepage from LCO to the GCOP mining area. Such seepage would occur via the Middle
Liddell coal seam and would not interact with the alluvial aquifers due to the interburden strata acting as
aquitards.

Aboriginal Heritage
The additional ancillary infrastructure proposed by the Modification is largely located within approved
disturbance areas, except for a short section of water pipelines. This section of the pipeline corridor has been
defined as the Modification Study Area. The Modification Study Area is located within the Consent Boundary
for the Mount Owen Continued Operations Project (SSD-5850).
An assessment of the Aboriginal heritage values within the Modification Study Area was conducted by OzArk
Environment & Heritage. A search of the Aboriginal Heritage Information Management System database was
conducted to identify previously recorded sites in the vicinity of the Modification Study Area. There are 58
recorded sites located within 2 km of the Modification Study Area, but none are located within the Modification
Study Area.
An archaeological survey of the Modification Study Area was undertaken on 9 July 2021. No heritage items
were recorded within the Modification Study Area. The potential for subsurface archaeological deposits to be
present within the Modification Study Area is low due to the lack of archaeologically sensitive landforms.
Given that no heritage sites were recorded within the Modification Study Area, no additional management
measures are required for the Modification. In the unlikely event that heritage items are encountered during
the construction or operation of the pipeline, the contingency procedures in the approved MOC Aboriginal
Cultural Heritage Management Plan will be implemented.
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Ecology
A review of historical aerial photographs has confirmed that the Modification Study Area was cleared of woody
vegetation prior to 1990. As a consequence, the Modification Study Area meets the definition of “Category 1 –
Exempt Land’ under the Biodiversity Conservation Act 2016 and therefore does not need to be considered in a
Biodiversity Development Assessment Report. The biodiversity values within the Modification Study Area were
previously assessed in the ‘Ecological Assessment: Mount Owen Continued Operations Project’ (Umwelt, 2014a).

JUSTIFICATION
The Modification will utilise the South Cut Void at LCO for emplacement of tailings generated by the GRA
operations. The use of an existing void to dispose of tailings is a positive environmental outcome because it
minimises the need to establish new emplacement areas at these operations.
The proposed emplacement of tailings in the South Cut Void will also have the effect of reducing (if not
eliminating) this final void. This is consistent with the rehabilitation objectives in LCO’s Development Consent,
as well the NSW government’s recently introduced rehabilitation policies and guidelines which aim to minimise
voids produced by mining.
Use of the South Cut Void as a tailings emplacement area will require ongoing maintenance and monitoring
activities. As such, the Modification will extend employment benefits at LCO beyond the end of coal extraction.
Only a small area of disturbance is required for the additional ancillary infrastructure proposed by the
Modification. This disturbance will occur within revegetated areas, as the land was cleared for historical
agriculture and mining activities. Archaeological surveys have determined that there are no Aboriginal heritage
items present within the areas to be disturbed.
The improved final landform outcomes facilitated by using the South Cut Void for tailings emplacement will
substantially outweigh the relatively minor impacts of constructing the required supporting infrastructure.
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1. INTRODUCTION
This section provides the background to the proposed Modification, introduces the proponents and outlines the
purpose and structure of this Modification Report.

1.1

BACKGROUND

Glencore Coal Pty Ltd (Glencore) manages several coal mines in the Upper Hunter region, including the Mount
Owen Complex (MOC), Liddell Coal Operations (LCO) and Ravensworth Operations (RO).
MOC is a coal mining operation located at Hebden, approximately 20 km north-west of Singleton (see Figure
1). MOC is comprised of the Mt Owen, Ravensworth East and Glendell Mines. The Mt Owen and Ravensworth
East Mines operate under Development Consent SSD-5850, which was granted for the Mount Owen Continued
Operations Project (MOCO). SSD-5850 enables mining activities to be conducted until 31 December 2037.
Operations at the Mt Owen and Ravensworth East Mines are managed by Mt Owen Pty Limited (MOPL), a
subsidiary of Glencore.
Glendell Mine operates under Development Consent DA 80/952, which enables mining activities to be
conducted until the end of June 2024. A separate development application (SSD-9349) has been made for the
Glendell Continued Operations Project (GCOP). This Modification does not alter any aspect of the SSD-9349
application. Glendell Mine is managed by Glendell Tenements Pty Ltd, which is a subsidiary of Glencore.
LCO is located immediately north of MOC and is managed by Liddell Coal Operations Pty Limited (LCOPL),
which is a joint venture between Glencore and Mitsui Matsushima Australia. LCO operates under Development
Consent DA 305-11-01, which allows mining operations to take place until 31 December 2028.
RO is an open cut mining complex located immediately west of MOC. It is managed by Ravensworth Operations
Pty Ltd (ROPL), a subsidiary of Glencore. RO is managed in accordance with Project Approval PA 09_0176,
which enables mining to be undertaken until 31 December 2039.
MOC, LCO and RO are components of a mining precinct known as the Greater Ravensworth Area (GRA). The
Integra Underground Mine (Integra) is also a component of the GRA but is not the subject of this Modification.
The mining operations within the GRA are shown in Figure 1. There are synergies between the GRA operations
including a network of water and tailings management infrastructure referred to as the Greater Ravensworth
Area Water and Tailings Strategy (GRAWTS). The GRAWTS facilitates the transfer of water and tailings
between the GRA operations, as well enhancing the existing approved water connections between LCO, RO and
the neighbouring Hunter Valley Operations (HVO).
Approval to establish the GRAWTS was previously obtained through the following modifications:
•

Modification 3 to PA 09_0176 (RO);

•

Modification 6 to DA 305-11-01 (LCO); and

•

Modification 5 to DA 52-03-99 (the former development consent for Mt Owen Mine, which has now been
incorporated into SSD-5850).

The infrastructure established pursuant to these modifications is referred to as GRAWTS Stage 1 and is
illustrated in Figure 2.
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1.2

MODIFICATION OVERVIEW

MOPL, LCOPL and ROPL are seeking modifications to their respective Development Consents or Project
Approvals (SSD-5850, DA 305-11-01 and PA 09_0176) to facilitate additional options and efficiencies for the
transfer and storage of water and tailings (the Modification) including the following:
•

Transfer of tailings between mining operations:
o

RO and MOC to transfer tailings to LCO;

o

LCO to receive tailings from surrounding mining operations (subject to those operations obtaining
the necessary approvals to transfer tailings to LCO); and

o

Continuation of the existing approved transfers of tailings from RO and LCO to MOC for the life
of those operations;

•

Disposal of additional tailings within the South Cut Void at LCO as part of LCO’s rehabilitation activities
until the end of 2050 (noting that there will be no change to the end date for mining operations at LCO);

•

Water management activities:
o

Transfer of water between existing participants in the GRAWTS and surrounding mining
operations such as HVO (subject to those mining operations obtaining approval to transfer water
to the GRA);

o

Removal of volumetric limits on approved water transfers between LCO, MOC and RO; and

o

Use of the Entrance Void at LCO as a water storage for the GRAWTS;

•

Changes to the conceptual final landform for LCO to reflect the emplacement of tailings in the South Cut
Void until the end of 2050;

•

Continued use of existing LCO infrastructure until the end of 2050; and

•

Construction and use of minor ancillary infrastructure.

The Modification represents Stage 2 of the GRAWTS and is described in detail in Section 3. The key
components of the Modification are shown in Figure 3.

1.3

OBJECTIVES OF THE MODIFICATION

The GRAWTS enables water to be transferred between mining operations, such that surplus water at one site
can be used to satisfy water demands at other sites. By enabling surplus mine water to be reused, the GRAWTS
reduces the need to extract raw water from external sources (e.g. Hunter River or Glennies Creek) and reduces
the amount of water that may need to be discharged in accordance with the Hunter River Salinity Trading
Scheme (HRSTS). The Modification will facilitate further water sharing opportunities by allowing LCO to
transfer water to and from surrounding mining operations (such as HVO). Therefore, the Modification will
continue to enhance the water efficiency gains achieved through the GRAWTS.
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Similarly, the Modification will also improve the efficiency of tailings management at the GRA operations. The
GRAWTS enables the available tailings storage capacity at one site to be used for tailings generated at other
sites. In the case of the Modification, mining operations at LCO are scheduled to be completed before the other
GRA mines. As a result, tailings storage capacity will become available at LCO whilst the other GRA are still in
production. Use of the LCO voids for tailings emplacement will result in the following positive environmental
outcomes:
•

Reducing the development of new emplacement areas at MOC, RO and potentially other mining
operations (subject to those operations holding approval to transfer tailings to LCO); and

•

Improved final void outcomes, and therefore improved rehabilitation and final landform outcomes, for
LCO.

The use of the South Cut Void for tailings emplacement will require ongoing monitoring and maintenance
activities. As such, the Modification will extend employment at LCO beyond the end of coal extraction, albeit
at lower personnel numbers.

1.4

PROPONENTS

The proponents for the Modification are ROPL, LCOPL and MOPL. The contact details for the proponents are:
Ravensworth Operations Pty Limited
PO Box 294
Muswellbrook NSW 2333
Phone: (02) 6570 0700
Fax: (02) 6570 0747
https://www.glencore.com.au/operations-and-projects/coal/current-operations/ravensworth-operations
Liddell Coal Operations Pty Limited
Old New England Highway
Ravensworth NSW 2330
Phone: (02) 6570 9900
Fax: (02) 6570 9999
https://www.glencore.com.au/operations-and-projects/coal/current-operations/liddell-coal-operations
Mt Owen Pty Limited
PO Box 320
Singleton NSW 2330
Phone: (02) 6570 0800
Fax: (02) 6576 1643
https://www.glencore.com.au/operations-and-projects/coal/current-operations/mt-owen-glendell-open-cut
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1.5

DOCUMENT PURPOSE

The proponents are seeking to modify DA 305-11-01, PA 09_0176 and SSD-5850 under Section 4.55(2) of the
Environmental Planning and Assessment Act 1979 (EP&A Act) to facilitate the proposed Stage 2 of the GRAWTS.
This Modification Report has been prepared to satisfy Clause 100 of the Environmental Planning and Assessment
Regulation 2021 (EP&A Regulation), which outlines the information that must be provided in a modification
application.

1.6

DOCUMENT STRUCTURE

This Modification Report is structured as follows:
•

Section 2 outlines the relevant environmental and planning context for the Modification;

•

Section 3 provides a detailed description of the Modification;

•

Section 4 summarises the regulatory framework that is relevant to the Modification;

•

Section 5 summarises the stakeholder engagement conducted regarding the Modification and the issues
raised by stakeholders;

•

Section 6 assesses the potential environmental impacts of the Modification and recommends mitigation
measures to minimise these impacts;

•

Section 7 evaluates the merits of the Modification;

•

Section 8 list the references relied upon during preparation of this document; and

•

Section 9 defines the abbreviations used in this document.
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2. STRATEGIC CONTEXT
This section outlines the environmental and planning context that is relevant to the Modification. It identifies the
surrounding environmental features, key planning considerations and relevant government policies.

2.1

SURROUNDING ENVIRONMENT

2.1.1

Topography

The topography in the vicinity of the GRA operations is generally undulating to hilly, with flatter areas occurring
near watercourses. The natural topography has been significantly modified as a result of mining activities.
There is a significant ridgeline (elevation of approximately RL 200 m) located to the south-east of the GRA. This
ridgeline acts as a natural barrier between mining operations and neighbouring private residences, including
those in Camberwell.
The Modification will not alter the surrounding topography other than the proposed changes to the final
landform for the LCO South Cut Void.

2.1.2

Catchments

The major watercourse in the vicinity of the GRA is the Hunter River, which is a regulated watercourse. The GRA
is located within the catchments of Bowmans Creek and Bayswater Creek, which are both tributaries of the
Hunter River.
MOC and LCO are located within the catchments of Bowmans Creek and its tributaries, which include Yorks
Creek, Swamp Creek and Bettys Creek. MOC is also located within the catchment of Glennies Creek and its
tributary Main Creek. RO is located within the catchments of Bayswater Creek and its tributaries, which include
Davis Creek, Farrells Creek and Emu Creek. The main channel of Bayswater Creek also traverses the boundary
of LCO.

2.1.3

Protected Areas

The GRA is not located within any National Parks, State Conservation Areas or other areas reserved under the
National Parks and Wildlife Act 1974 (NPW Act). The nearest reserved areas are Wollemi National Park (located
approximately 10 km south-west of RO) and Mount Royal National Park (located approximately 20 km northeast of MOC). The Modification will not impact upon either of these national parks.
The Ravensworth State Forest is partly located within the Approved Operational Area of MOCO (as shown in
Appendix 2 of SSD-5850). The minor additional disturbance proposed by the Modification will not occur within
the Ravensworth State Forest.

2.1.4

Land Ownership

Glencore and its joint venture partners own the majority of the land within the approval boundaries for LCO,
MOC and RO. AGL Macquarie owns the land in the eastern portion of RO. The Modification will not have any
impact on the pipeline that AGL Macquarie is proposing to construct near the Ravensworth CHPP.
The Ravensworth State Forest located within the MOCO Consent Boundary (see Figure 1) is owned by the
Minister administering the Forestry Act. Other small parcels of Crown land are present at the GRA.
The land immediately to the south-east of the GRA is owned by Ashton Coal Operations Pty Limited, which
operates the Ashton Coal Mine. Private rural-residential properties are located further to the east, north-east
and south-east of GRA. HVO occupies a large area of land to the west of the GRA (see Figure 1).
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The major townships in the region are Singleton and Muswellbrook, which are located more than 10 km to the
south-east and north-west, respectively. Camberwell is located approximately 1.2 km south of MOC.
Camberwell consists predominantly of mine-owned residences, although a small number of properties remain
under private ownership. These private properties are subject to acquisition rights.

2.1.5

Land Use

The GRA is located within a predominantly industrial setting, with coal mining and associated power generation
being the dominant land uses. Mining operations within the GRA have been undertaken since the 1950s. Other
mining operations in the vicinity of the GRA include Hunter Valley Operations and Ashton Coal Mine.
The Bayswater and Liddell Power Stations (both owned by AGL Macquarie) are located within 5 km of the GRA.
Lake Liddell is located immediately west of LCO and acts as a water storage for the Liddell Power Station.
The major transport corridors in the locality are the New England Highway and the Main Northern Rail Line.
The Main Northern Rail Line traverses between the Entrance Pit and South Cut Void at LCO.
Agricultural activities (predominantly grazing) are undertaken on the private freehold land in the locality.

2.2

PLANNING CONSTRAINTS

2.2.1

Flood Prone Land

The main channel of the Hunter River traverses to the south of the GRA, with some reaches of the river being
near the southern extent of RO (see Figure 1). The open cut mining areas at RO are located outside of the
modelled 100 year average recurrence interval (ARI) flood extent of the Hunter River (Umwelt, 2010).
Bayswater Creek and Bowmans Creek are tributaries of the Hunter River. Bayswater Creek traverses through
RO and near the boundary of LCO, whereas Bowmans Creek traverses near the boundaries of RO, MOC and
LCO. All open cut mining areas associated with the GRA are located outside of the modelled 100 year ARI flood
extents for the Hunter River, Bowmans Creek and Bayswater Creek (Umwelt, 2014b).
The GRA is not located within any flood planning areas identified under the Singleton Local Environmental Plan
2013 (Singleton LEP). The Muswellbrook Local Environmental Plan 2009 (Muswellbrook LEP) does not designate
any flood planning areas.
Given that the approved mining areas are not located on flood prone land, there are no flooding risks associated
with emplacement of tailings in mining voids. In addition, the ground disturbance activities proposed by the
Modification will not encroach upon any flood prone land.

2.2.2

Bushfire Prone Land

Areas of mapped bushfire prone land are present within the approval boundaries of the GRA operations, as
shown in Figure 4. Bushfire prone land is categorised into three categories according to the level of risk, namely:
•

Vegetation Category 1 represents the highest bushfire risk and includes forests, woodlands, heaths and
timber plantations;

•

Vegetation Category 2 represents the lowest risk and includes rainforests, remnant vegetation and land
that is actively managed; and

•

Vegetation Category 3 is the most recently introduced category and falls between categories 1 and 2.
Vegetation Category 3 includes grasslands and shrublands.

The largest areas of bushfire prone land occur within the Ravensworth State Forest and the portion of RO to the
west of Bayswater Creek. The Modification does not involve activities in either of these areas. The other areas
of bushfire prone land at the GRA are relatively small.
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Chapter 8.3.6 of ‘Planning for Bush Fire Protection’ (NSW Rural Fire Service, 2019) (PBFP) provides guidance
regarding bushfire protection measures for mining development. PBFP recommends that an asset protection
zone (APZ) of at least 10 m should be established around all infrastructure associated with mining. An APZ is a
buffer zone with minimal fuel zones (i.e. vegetation). The ancillary infrastructure proposed by the Modification
(described in Section 3.4) will be sited within disturbed areas, with corridors being established along new and
relocated pipelines. Consequently, the Modification will be consistent with the APZ recommendations under
PBFP.

2.2.3

Mine Subsidence Districts

The GRA is located within the Patrick Plains Mine Subsidence District (MSD), as shown in Figure 4. All aspects
of the Modification are located within this MSD. Section 15 of the Coal Mine Subsidence Compensation Act 2017
(CMSC Act) states that the approval of Mine Subsidence NSW is required for the erection or alteration of an
“improvement” within an MSD. If there are any structures for which the approval of Mine Subsidence NSW is
required, such approval will be sought. Section 4.42 of the EP&A Act provides that an approval under Section
15 of the CMSC Act cannot be refused if it is required for the carrying out of an approved State Significant
Development (SSD).

2.2.4

Other Matters

The Environment Protection Authority (EPA) maintains a register of contaminated land in NSW. The
Modification is not located on or near a notified contaminated site. The Modification will be undertaken entirely
on land that is currently used for mining operations. Therefore, the risk of land contamination due to previous
land uses is not applicable to the Modification.
The Modification is not located on or near any land mapped as a landslide risk area.

2.3

GOVERNMENT POLICIES AND PLANS

2.3.1

Mine Rehabilitation Discussion Paper

The NSW government published the discussion paper titled ‘Improving mine rehabilitation in NSW’ (DPE, 2017)
(Rehabilitation Discussion Paper) in November 2017. The Rehabilitation Discussion Paper acknowledges
concerns about final voids left after mining and encourages either backfilling or beneficial use of mining voids.
The Modification is consistent with the objectives of the Rehabilitation Discussion Paper because it would
reduce (if not, eliminate) the South Cut Void at LCO.
The Rehabilitation Discussion Paper recommends that final void lakes should only be approved under the
following conditions:
•

The quality is compatible with the post-mining land use;

•

There is sufficient licensed water available for that use;

•

Designs are of the highest standard for public safety; and

•

The lake will not result in the diminution of the quality and quantity of water used by adjacent or
surrounding landowners.

Surface water modelling has been undertaken to predict the long-term equilibrium water levels in the South
Cut and Entrance Voids at LCO. This modelling has determined that the equilibrium water level in the South
Cut Void (if partially filled) will be below the surface of the capping layer (as discussed further in Section 6.5.1).
That is, a void lake is not expected to form in the South Cut Void. The Entrance Void is approved (under DA 30511-01) to remain as a final void lake after mine closure.
The stakeholder engagement process for the Rehabilitation Discussion Paper has been completed and DPE is
considering the feedback received (DPIE, 2020).
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2.3.2

Rehabilitation Reforms

The Mining Regulation 2016 (Mining Regulation) was amended on 2 July 2021 to introduce new standard mining
lease conditions related to rehabilitation. The new standard conditions will apply to existing mining leases for
large mines from 2 July 2022. The NSW Resources Regulator has published a suite of guidelines to assist
leaseholders in complying with these new conditions. Requirements for mines that have approval to retain a
final void are outlined in ‘Guideline: Rehabilitation Controls’ (Resources Regulator, 2021). Table 2-1 explains how
the Modification is consistent with these requirements.
Table 2-1

Consistency with Rehabilitation Reforms
Requirement

Application to the Modification

A constraints and opportunities analysis of final void
options (including backfilling or partial backfilling) to
identify and implement the most feasible and
environmentally sustainable option (where this option
is not inconsistent with the development consent) to
minimise the sterilisation of land post-mining

Mine planning studies have identified the opportunity
to backfill or partially backfill the South Cut Void using
tailings from other mines. This represents the most
environmentally sustainable use of the void.

A geotechnical assessment should be undertaken to
determine the likely long-term stability risks
associated with the proposed final landform, including
any remaining highwalls or low walls (if any). Based on
the outcome of this assessment, suitable measures
(e.g. bunding and highwall fences) are to be
implemented to minimise potential risks to public
safety as well as support the final land use(s).

The final landform for LCO, including the final voids,
has been designed by and will be constructed under
the supervision of geotechnical experts.

Any exposed adverse materials (e.g. coal seams) are
effectively covered to prevent pollution or risks to
public safety.

The capping requirements for tailings emplacements
will be determined during preparation of the final
Rehabilitation Management Plan. Emplaced tailings
will be covered by an appropriately engineered
capping layer.

Updated surface and groundwater assessments should
be undertaken in relation to the likely final water level
in the void and post mining water take (groundwater
inflows into the void and surface water capture). This
should include an assessment of the potential for fill
and spill, along with measures required to be
implemented to minimise associated impacts to the
environment and downstream water users.

The potential impacts of the final void on groundwater
and surface water resources are discussed in Sections
6.1.2 and 6.2.2.

The final void must address any relevant approval
requirements of regulatory authorities and
demonstrate the satisfaction of licensing requirements
under the relevant legislation (e.g. Water Management
Act 2000). This should include whether sufficient
licence shares are available in the water source(s) to
account for the water inflow into the final void(s).

As explained in Section 6.2.2, LCOPL holds sufficient
water access licences to account for the predicted
inflows to the final voids at LCO.

The final stabilisation and revegetation strategy
associated with the final void should be designed and
implemented based on the outcomes of the above
assessments

As required by Condition 37 under Schedule 3 of
DA 305-11-01, the final landform will be designed to be
safe, stable and non-polluting. If the South Cut Void is
completely filled, that area will be revegetated to
establish open grassland.
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2.3.3

Cumulative Impacts

The GRAWTS facilitates water sharing between the GRA mining operations, which reduces the need for both
external water sources and discharges of excess mine water. As such, the GRAWTS reduces cumulative impacts
on water resources. The performance of the GRAWTS is reported in the Annual Reviews for LCO, MOC and RO.
The following developments in the vicinity of LCO, MOC and RO have the potential to contribute to cumulative
air quality and noise impacts:
•

Integra (a component of the GRAWTS);

•

Hunter Valley Operations (has existing water connections to members of the GRAWTS);

•

Ashton Coal Mine; and

•

Rix’s Creek North Mine (has existing water connections to Integra Underground Mine).

These neighbouring developments were accounted for in the approved dust and noise models for the GRA
operations.
Integra is a component of the GRAWTS and has therefore been included in the water balance model (refer to
Section 6.1). Glencore and Bloomfield Collieries Pty Limited are parties to a water sharing agreement that
enables mine water to be transferred from Rix’s Creek North Mine to Integra. Glencore is also a party to
agreements with HV Operations Pty Ltd that facilitate water transfer between LCO, RO and HVO. These water
transfers have been accounted for in the water balance model used to assess the impacts of the Modification
(as discussed in Section 6.1).
The regional groundwater model used to assess the impacts of the Modification (refer to Section 6.2) accounts
for the approved mining activities at HVO, Ashton Coal Mine, United Mine and Wambo Mine.
Cumulative dust and noise impacts of GRAWTS Stage 1 were previously assessed in the environmental impact
assessments supporting the modifications of SSD-5850, PA 09_0176 and DA 305-11-01. The minor construction
activities associated with the Modification will not materially alter the cumulative dust and noise emissions in
the locality. As such, it has not been necessary to re-assess cumulative dust and noise impacts for the purpose
of this Modification.

2.3.4

Planning Agreements

The proponents have entered into Voluntary Planning Agreements (VPAs) in accordance with the conditions of
the relevant planning approvals. The Modification will not result in any additional impacts on public
infrastructure or services. As such, no variations to the existing VPAs are required.
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3. DESCRIPTION OF THE MODIFICATION
This section provides a detailed description of the Modification.

3.1

OVERVIEW

The Modification seeks to improve the efficiency of water and tailings management at the GRA mining
operations by facilitating additional transfer and storage options within the GRAWTS. The Modification
includes the following proposed activities:
•

Transfer of tailings between mining operations:
o

RO and MOC to transfer tailings to LCO;

o

LCO to receive tailings from surrounding mining operations (subject to those operations holding
the necessary approvals to transfer tailings to LCO); and

o

Continuation of the existing approved transfer of tailings from RO and LCO to MOC for the life of
those operations;

•

Disposal of additional tailings within the South Cut Void at LCO as part of rehabilitation activities until
the end of 2050 (noting that there will be no change to the end date for mining operations at LCO);

•

Water management activities:
o

Transfer of water to and from other mining operations in the vicinity of the GRA (subject to those
mining operations obtaining approval to transfer water to and from participants in the GRAWTS);

o

Unlimited water transfers between LCO, MOC and RO; and

o

Use of the Entrance Void at LCO as a water storage for the GRAWTS;

•

Changes to the conceptual final landform for LCO to reflect the emplacement of tailings in the South Cut
Void until the end of 2050;

•

Continued use of existing LCO infrastructure until the end of 2050;

•

Construction and use of minor ancillary infrastructure including:
o

An end-of-pipe flocculation plant (or similar water treatment facilities) and associated power
supply in the vicinity of the South Cut Void;

o

A water reticulation staging station near the South Cut Void to supply water to the flocculation
plant and other infrastructure within the GRAWTS;

o

Additional tailings and water management infrastructure between the South Cut Void and
Entrance Pit Void;

o

Realignment of a short section of the existing tailings and water pipelines from the Mt Owen CHPP
to the LCO final voids (South Cut Void and Entrance Pit Void); and

o

Additional powerlines, access roads and other minor supporting infrastructure.

The indicative alignment of the additional pipelines is shown on Figure 5.
To facilitate the proposed activities, Glencore seeks to modify the planning approvals for LCO (DA 305-11-01),
RO (PA 09_0176) and MOCO (SSD 5850). Table 3-1 compares the components of the Modification to the
currently authorised activities at LCO, MOC and RO.
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Table 3-1

Proposed Modifications to GRA Planning Approvals

Aspect

Authorised Development

The Modification

LCO (DA 305-11-01)
Land use

Coal mining and ancillary activities

No change

Duration

Mining operations until 31 December 2028

No change in duration of mining
operations.
Continuation of tailings and water
management as part of rehabilitation
activities until the end of 2050.

Mining method

Open cut mining

No change

Production rate

Maximum production rate of 8 Mtpa of
ROM coal

No change

Surface
infrastructure

CHPP, rail loadout facility, offices,
bathhouse, workshop, fuel storages, vehicle
wash bays, powerlines, access roads and
water management infrastructure.

Continued use of existing infrastructure
necessary for rehabilitation activities until
the end of 2050.

Tailings
management

Water
management

Final landform

Operating hours

•

On-site tailings emplacement areas
include the Antiene, Durham, Reservoir
West, Reservoir South and South Pit
tailings dams.

•

Stage 1 of the GRAWTS authorised the
transfer of approximately 2 million m3 of
tailings to MOC as part of a staged
emplacement strategy.

•

Water captured within mining areas is
stored in mine water dams and reused
for operational purposes.

•

Use of Entrance Void as a water storage.

•

Export of water to surrounding mines
via the GRAWTS.

•

Option to discharge water in accordance
with the HRSTS.

•

Option to treat mine water using a
desalination plant and discharge of
treated water to Lake Liddell.

•

Approved final landform includes final
voids. The South Cut Void is approved
as a water and tailings storage. The
Entrance Void is approved for water
storage.

•

Conceptual final landform is shown in
Appendix 3 of DA 305-11-01.

•

Approved final land uses are grassland
for grazing and bushland for wildlife
habitat

24 hours per day, 7 days per week
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Additional ancillary infrastructure including
flocculation plant, water staging station,
pipelines, powerlines and access roads.
•

Continuation of the approved tailings
transfer from LCO to MOC for the life of
those operations.

•

Allow LCO to receive tailings from
surrounding mining operations (subject
to those operations obtaining approval
to transfer tailings to LCO).

•

Deposition of tailings (including tailings
received from other mines) in the South
Cut Void until the end of 2050.

•

Transfer of water to and from
surrounding mines via the GRAWTS.

•

Removal of volumetric limitations on
water transfers with the surrounding
mines.

•

Use of Entrance Void as a storage for
water shared within the GRAWTS.

•

Backfilling or partial backfilling of the
South Cut Void.

•

Conceptual final landforms for the
Modification are illustrated in Figure 7
and Figure 8.

•

No change to final land use.

No change
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Aspect
Workforce

Authorised Development

The Modification

460 full time equivalent personnel

No change

Land use

Coal mining and ancillary activities

No change

Duration

Mining operations until 31 December 2037

No change

Mining method

Open cut mining

No change

Production rate

Maximum production rate of 14 Mtpa of
ROM coal

No change

Surface
infrastructure

CHPP, rail loadout facility, rail loop, offices,
bathhouse, workshop, fuel storages, vehicle
wash bays, helipad, powerlines, access
roads and water management
infrastructure.

Realignment of a short section of existing
water and tailings pipelines from Mt Owen
CHPP to LCO.

Tailings
management

•

Emplacement of tailings within the
Ravensworth East voids (West Pit &
Bayswater North Pit).

•

Construction of tailings cells within the
North Pit (if required).

•

Receipt of tailings from LCO and RO.

•

Transfer of tailings to LCO (subject to
LCO obtaining approval to receive
tailings).

•

MOCO (SSD-5850)

Water
management

•

No change

Water captured within mining areas is
stored in mine water dams and reused
for operational purposes.

•

Transfer of water to LCO via the
GRAWTS, thereby facilitating twodirectional water sharing with LCO.

•

Transfer of water to and from RO via the
GRAWTS.

•

•

Receipt of water from LCO and Integra
via the GRAWTS.

Removal of volumetric limitations on
water transfers with the surrounding
mines.

•

No licensed discharge point. Excess
water is exported via the GRAWTS.

Final landform

Conceptual final landform is illustrated in
Appendix 2 of SSD-5850. The conceptual
final landform includes final voids.

No change

Operating hours

24 hours per day, 7 days per week

No change

Workforce

920 full time equivalent personnel

No change

Land use

Coal mining and ancillary activities

No change

Duration

Mining operations until 31 December 2039

No change

Mining method

Open cut mining

No change

Production rate

Maximum production rate of 21 Mtpa of
ROM coal

No change

Surface
infrastructure

CHPP, rail loadout facility, rail loop, offices,
bathhouse, workshop, fuel storages, vehicle
wash bays, powerlines, access roads and
water management infrastructure.

No change

RO (PA 09_0176)
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Aspect

Authorised Development

Tailings
management

Water
management

The Modification

•

On-site tailings emplacement areas
include the Cumnock, Ravensworth
South and Narama Voids.

•

Continuation of the approved transfer
of tailings from RO to MOC for the life
of those operations.

•

Stage 1 of the GRAWTS authorised the
transfer of approximately 12.5 million
m3 of tailings to MOC as part of a staged
emplacement strategy.

•

Transfer of tailings from Ravensworth
to LCO.

•

Water captured within mining areas is
stored in mine water dams and reused
for operational purposes.

•

Transfer of water to LCO via the
GRAWTS, thereby facilitating twodirectional water sharing with LCO.

•

Use of Narama Void as a water storage.

•

•

Transfer of water to and from MOC via
the GRAWTS.

Removal of volumetric limitations on
water transfers with the surrounding
mines.

•

Receipt of water from LCO via the
GRAWTS.

•

Option to discharge water in accordance
with the HRSTS.

Final landform

The conceptual final landform (as presented
in Appendix 7 of PA 09_0176) includes one
final void.

No change

Operating hours

24 hours per day, 7 days per week

No change

Workforce

550 full time equivalent personnel

No change

3.2

TAILINGS MANAGEMENT

3.2.1

Tailings Transfer

GRAWTS Stage 1 provided approval for LCO and RO to transfer tailings to MOC over limited time periods. The
Modification proposes the continuation of the existing approved tailings transfers from RO and LCO to MOC for
the life of those operations. The total volume of tailings transferred from LCO and RO to MOC will remain within
the approved quantities (see Table 3-2).
The Modification also proposes additional options for transfer of tailings between the GRA mines, as
summarised in Table 3-2. These transfer pathways are proposed in addition to the pathways approved in Stage
1 of the GRAWTS.
Table 3-2

Estimated Tailings Transfer Volumes
Transfer Pathway

Estimated Volume (Mm3)

RO to MOC*

12.5

LCO to MOC*

2.0

RO to LCO

16.5

MOC to LCO

7.2
* Continuation of GRAWTS Stage 1 activity
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Transfer of tailings from RO and MOC to LCO may commence once the South Cut Void at LCO becomes
available for emplacement.
LCO also seeks approval to receive tailings from other mines in the vicinity of the GRA, subject to those mines
having approval to transfer tailings to LCO.

3.2.2

Tailings Emplacement

LCO currently has approval to emplace up to 1.34 Mm3 of tailings in the South Pit Tailings Dam, which is a
tailings cell within the South Cut Void. The Modification proposes to use the South Cut Void as an emplacement
area for tailings generated by RO, MOC and potentially other mining operations. The South Cut Void may be
used (as needed) for tailings emplacement until 2050.
There is approximately 67 Mm3 of tailings storage capacity in the South Cut Void. The South Cut Void can only
be completely filled if tailings are sourced from mining operations outside of the GRAWTS (subject to approval
being obtained by those mining operations). If no tailings are received from outside the current GRAWTS, the
South Cut Void will be partially filled using tailings produced by LCO and received from RO and MOC (indicated
in Table 3-2). Both scenarios have been assessed in the groundwater and surface water modelling undertaken
for the Modification (see Sections 6.2 and 6.1). Regardless of whether the South Cut Void is filled, the emplaced
tailings will be covered by an appropriately engineered capping layer.
The Mt Owen CHPP is currently used for processing of ROM coal extracted from Glendell Mine. This
arrangement will continue for the proposed GCOP (if approved), and tailings generated by GCOP will be
transported to the South Cut Void (as is proposed for other tailings generated by MOC). The complete fill
scenario for the South Cut Void has accounted for the potential storage of tailings associated with GCOP.
During tailings emplacement, the South Cut Void may need to be routinely dewatered to facilitate drying of the
tailings. LCO has developed internal management plans that address water management and monitoring
measures for its voids.
Tailings are currently approved to be transferred from RO and LCO to MCO for emplacement within the West
Pit Void. The Modification will not increase the total volume of tailings emplaced in the West Pit Void at MOC.

3.3

WATER MANAGEMENT

The GRAWTS enables water to be transferred between LCO, MOC, RO and other surrounding mining
operations. As a result, surplus water at one site can be used to satisfy operational demands at the other GRA
sites. This reduces the need to extract raw water from external sources (e.g. Hunter River or Glennies Creek)
and the amount of water that may need to be discharged under the HRSTS.
Table 3-3 lists the water transfers that are currently included as part of the GRAWTS and the planning approvals
that specified these transfers. Some of the environmental impact assessments accompanying these approvals
specified volumetric flow rates for certain transfers. This Modification seeks to clarify that these flow rates
(listed in Table 3-3) are indicative predictions, rather than limitations on water transfers between the GRAWTS
participants. Given that all water transfers are conducted via enclosed pipelines, there will be no environmental
impacts associated with pumping volumes or rates, and as such, this Modification seeks that there are no such
limits imposed on water transfers.
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Table 3-3

Water Transfers Between GRA Operations

Relationship

Previously Specified Water
Transfers

Relevant
Approvals

Ravensworth
Operations
and MOC

Transfer of up to 8.6 ML/day
between the sites (bidirectional).

PA 09_0176

Ravensworth
Operations
and LCO

Unlimited transfer of water
from LCO to Ravensworth
Operations.

DA 305-11-01
MOD5

LCO and
MOC

Transfer of up to 3.3 ML/day
from LCO to MOC.

DA 305-11-01
MOD5

SSD-5850

PA 09_0176

SSD-5850

Clarification Sought by the
Modification
Remove the 8.6 ML/day
transfer limit.
Express clarification that
water transfer between LCO
and Ravensworth
Operations is bi-directional.
Express clarification that
water transfer between LCO
and MOC is bi-directional.
Remove the transfer rate
limit of 3.3 ML/day.

MOC and
Integra

Transfer of up to 130 L/s from
Integra to MOC.

SSD-5850 MOD1

No change

PA 08_0101 MOD6

The Modification also seeks to clarify that LCO and RO may receive water from other surrounding mines (such
as HVO).

3.4

ANCILLARY INFRASTRUCTURE

3.4.1

Flocculation Plant

A new flocculation plant is proposed to be established in the vicinity of the South Cut Void to facilitate secondary
flocculation of tailings (if required) prior to it being placed in the void. Secondary flocculation in tailings is a
proven method of maximising initial water release for reuse and promoting evaporative drying. A conceptual
arrangement of the flocculation plant is presented in Figure 6.
The flocculation plant will be accompanied by a water reticulation staging station, which controls the supply of
feed water for flocculation.
It is noted that technologies other than end-of-pipe secondary flocculation are currently being developed and
that these new technologies, if proven to be superior, may be employed as an alternative tailings solidification
methodology.

3.4.2

Pipelines

The existing water and tailings pipelines from the Mt Owen CHPP to the Liddell voids will be partially realigned
to avoid interactions with the GCOP Project. A portion of this pipeline corridor represents the only additional
disturbance associated with the Modification, as all other infrastructure will be sited within existing approved
disturbance areas. This corridor is defined as the ‘Modification Study Area’ for environmental assessment
purposes (see Figure 5).
Additional water and tailings pipelines will be established between the South Cut Void and Entrance Pit Void.
The new and realigned pipelines are shown on Figure 5.
All pipelines required for this Modification will be designed in accordance with relevant Australian Standards to
minimise potential damage to environmentally sensitive areas and to protect pipelines from damage which may
lead to spillage or leakage.
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The existing GRAWTS infrastructure allows for water recovered from tailings to be reused at the GRA
operations. Minor upgrades will be made to the existing water pipelines to improve the efficiency of the water
sharing system.
The construction process for the new and realigned pipelines is described in Section 3.6.
The existing pumping system will be upgraded (where required) to facilitate the proposed tailings transfers. The
relevant Water Management Plans (WMPs) for the GRA operations will be updated to include changes to the
GRAWTS infrastructure.

3.4.3

Powerlines & Communications

Additional powerlines and communications/data cables will be installed to service the GRAWTS infrastructure.

3.4.4

Other Infrastructure

Additional access tracks will be established adjacent to new and realigned pipelines to facilitate monitoring and
maintenance of these pipelines.
Improved technologies and methods for management of water and tailings may be developed in the future.
Such innovations may be implemented if feasible and superior to the currently available technologies and
methods, and the environmental impacts of such technologies and methods are generally in accordance with
the Modification.
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3.5

LIDDELL FINAL LANDFORM

The conceptual final landform for LCO (as reproduced in Appendix 3 of DA 305-11-01) includes final voids. The
Modification may result in the following changes to the conceptual final landform:
•

The Entrance Void will be used as a GRAWTS water storage facility; and

•

Reduction in the volume of the South Cut Void due to the proposed tailings emplacement within this
void.

The proposed tailings emplacement (as described in Section 3.2.2) will reduce the size of the South Cut Void.
Two conceptual final landforms have been developed for the Modification, namely:
•

Emplacement of the estimated volumes of tailings in Table 3-2, resulting in partial filling of the South
Cut Void (see Figure 7); and

•

Complete filling of the South Cut Void with tailings (see Figure 8).

The Modification will not increase the number of final voids at LCO. The use of the South Cut Void as a water
and tailings storage, as well as of the Entrance Pit Void for water storage is consistent with DA 305-11-01. The
proposed outcomes for the LCO voids (including final land uses) are discussed in Section 6.5.
This Modification will not alter the conceptual final landform at either RO or MOC.
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3.6

CONSTRUCTION

The construction of the ancillary infrastructure described in Section 3.4 will generally follow the processes
described in the following sections.

3.6.1

Land Disturbance and Topsoil Management

Land disturbance activities within the Modification Study Area will be undertaken in accordance with the
approved “Mt Owen/Glendell Biodiversity and Offset Management Plan and Strategy”. The environmental
controls to be implemented before and during land disturbance include:
•

Demarcation of areas approved for disturbance;

•

Pre-clearing surveys prior to tree felling to identify threatened species and habitat features (such as tree
hollows, logs, rocks etc);

•

Salvage or translocation of threatened species and habitat features, where practicable;

•

Implementation of erosion and sediment controls prior to disturbance;

•

Stripping of topsoil whilst moist (if practicable) to maintain soil structure and reduce dust generation;

•

Establishment of topsoil stockpiles in flat or gently sloping areas;

•

Control weed propagation, particularly in topsoil stockpiles; and

•

Rehabilitation of disturbed areas as soon as practicable.

3.6.2

Pipeline Design Specifications

The proposed pipelines will generally be constructed from polyethylene (or equivalent) pipe materials. All pipes,
flanges, fittings and gaskets will meet relevant Australian Standards. Relevant testing and quality assurance
will be conducted in accordance with relevant industry and Australian standards.
Dual containment (double sleeved) pipes will be utilised for sections of pipeline traversing minor watercourses
to reduce the risk of leakage. Dual containment pipes consist of a containment pipe outside of the carrier pipe.
Other containment measures (e.g. bunds) may also be implemented in addition to double sleeving. Pipelines
will be fitted with flow meters to enable leaks or failures to be detected as soon as possible.
Where required, pipelines will be buried beneath roads and access tracks. Pipelines under road crossings will be
protected by conduits or sufficient cover to prevent damage from vehicle loadings. Signage will be installed at
pipeline crossings to limit vehicle loads.

3.7

ALTERNATIVES

The only alternative to the Modification is the ‘do nothing’ scenario. If the Modification does not proceed, LCO
would need to undertake its mine closure strategy independently of the other GRA mines. That is, it would not
be able to accept any tailings from other mining operations. The consequence would be a larger final void in
the South Cut mining area.
There would also be flow-on consequences to the other GRA mines. RO and MOC would not have the option of
transferring tailings to LCO and would need to utilise other approved in-pit tailings storage areas within historic
mining operations.
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4. STATUTORY CONTEXT
This section provides a summary of the legislative provisions that are relevant to the Modification.

4.1

OVERVIEW

Table 4-1 summarises the regulatory framework that is relevant to the Modification. The aspects of the
regulatory framework that warrant greater analysis are discussed further in Section 4.2.
Table 4-1

Relevant Legislative Provisions
Aspect

Relevant Provisions

Applicability to Modification

Power to modify approval

Section 4.55(2) of the EP&A Act

If the Modification is granted, the modified
development would be ‘substantially the
same development’ as the development
approved under the existing
consents/approvals (as explained in Section
4.2.1).

Permissibility

Singleton Local Environment
Plan 2013 (Singleton LEP)

The GRA operations are located
predominantly on land zoned as RU1,
although small areas of land zoned as RE1,
SP2 and E2 are also present within the
approval boundaries. As discussed in Section
4.2.2, the Modification is permissible on the
land on which it is located.

Muswellbrook Local
Environment Plan 2009
(Muswellbrook LEP)
Clause 2.9 of State
Environmental Planning Policy
(Resources and Energy) 2021
(Resources and Energy SEPP)
Gateway process

Clause 103 of EP&A Regulation
Clause 2.24 of the Resources
and Energy SEPP

Matters for consideration

Section 4.55(3) of the EP&A Act
Part 2.3 of the Resources and
Energy SEPP

The Modification does not fall within the
definition of ‘mining or petroleum
development’ because no new mining leases
are required. Accordingly, the Gateway
process does not apply to the Modification.
The consent authority must consider the
matters under Section 4.15(1) of the EP&A Act
that are relevant to the Modification.
Part 2.3 of the Resources and Energy SEPP
prescribes additional matters that must be
considered for mining proposals.

Other approvals

Section 6 of the Mining Act
1992 (Mining Act).

A tailings dam is a ‘designated ancillary
mining activity’ and as such, requires a mining
lease. The South Cut Void is located within
existing mining leases. Therefore, tailings can
be deposited within this void without the
need for any new mining leases.
The proposed changes to the LCO voids will
be reflected in the Rehabilitation
Management Plan to be prepared in
accordance with LCOPL’s mining leases.

Sections 86, 87 & 9o of the
National Parks and Wildlife Act
1974 (NPW Act)
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Aspect

Relevant Provisions

Applicability to Modification

Section 4.41 of the EP&A Act

Pursuant to Section 4.41 of the EP&A Act, an
AHIP is not required for the modified
development as it is SSD.

Part 2 of Water Management
Act 2000 (WM Act)

The surface water and groundwater sources in
the vicinity of the GRA are all the subject of a
Water Sharing Plan (WSP). Water access
licences (WALs) are required to account for
any water that is taken from a water source
that is the subject of a WSP. The Modification
will not necessitate any changes to the
proponents’ water licensing arrangements.

Sections 89, 90, 91 of WM Act

Water use approvals, water management
work approvals and activity approvals under
the WM Act are not required for approved
SSD.

Section 4.41 of EP&A Act

Section 22 of Coal Mine
Subsidence Compensation Act
2017

Approval from Mine Subsidence NSW will be
sought if required for construction of
infrastructure within the Patrick Plains NSW.
Pursuant to Section 4.42 of the EP&A Act,
approval cannot be refused if it is necessary
for carrying out SSD that is authorised by a
development consent and is to be
substantially consistent with that consent.

Section 68 of Environment
Protection and Biodiversity
Conservation Act 1999 (EPBC
Act)

The Modification is not likely to have a
significant impact on any protected matters
of national environmental significance.
Accordingly, a referral under Section 68 of the
EPBC Act is not required.

Section 23C of the Native Title
Act 1993

The Modification will not require any new
mining leases or involve development on
Crown land. All activities proposed by the
Modification will be undertaken on land
where native title has been extinguished.

4.2

KEY LEGAL MATTERS

4.2.1

Power to Modify

Section 4.55(2) of the EP&A Act gives a consent authority the power to modify a development consent. This
power to modify is limited by the requirement for the modified development to be ‘substantially the same
development’ as that which was granted development consent.
The consents/approvals for the GRA operations have previously been modified under Section 75W (now
repealed) of the EP&A Act. The application of the ‘substantially the same development’ test, as it relates to
consents / approvals that have been modified under Section 75W, is explained in Clause 3BA(6) under Schedule
2 of the Environmental Planning and Assessment (Savings, Transitional and Other Provisions) Regulation 2017
(EP&A Transitional Regulation). Clause 3BA(6) states that modified development is to be compared to the
development authorised by the consent, including any previous modifications made under Section 75W of the
EP&A Act. For the purposes of Section 75W, the authorised development is represented by the following:
•

LCO as approved by DA 305-11-01 including all seven modifications; and

•

RO as approved by PA 09_0176 including all three modifications.
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The modifications to SSD-5850 were made under Section 4.55 (rather than Section 75W) of the EP&A Act and
therefore are not included in the authorised development for the purposes of the ‘substantially the same
development’ test. Table 4-2 compares the activities proposed by the Modification to the corresponding
aspects of the authorised development.
Table 4-2

Comparison with Authorised Development

Consent
DA 305-11-01 (as
modified)

Authorised Development

Modified Development

Final landform as described in
Modification 5

Conceptual final landform illustrated in
Figure 7 and Figure 8.

Emplacement of tailings in South Pit
Tailings Dam (in the upper levels of the
South Cut Void) and other cells in the
South Cut OEA.

Deposition of tailings in South Cut Void to 2050
(separate from South Pit Tailings Dam).

The lower levels of the South Cut Void
are approved as a final void water
storage.

SSD-5850 (as
originally granted)

Transfer 2 Mm3 tailings to West Pit Void
at MOC from approximately 2018 to
2020

Continued transfer of tailings to MOC for the
life of operations.

Transfer of water to RO and MOC (see
Table 3-2).

Bi-directional sharing of water with participants
in the GRAWTS and surrounding mining
operations, with no limitation on transfer rates
or volumes.

Existing pipelines to transfer tailings
from Mount Owen CHPP to
emplacement areas (including West Pit
Void)

Partial realignment of existing tailings pipelines
and/or additional pipelines.

Receive tailings from surrounding mining
operations via the GRAWTS.

Transfer of tailings from MOC to LCO until the
end of 2050.

Receipt of tailings form other mines
(including via GRAWTS Stage 1)

PA 09_0176 (as
modified)

Water sharing with LCO and RO (see
Table 3-2).

Bi-directional sharing of water with participants
in the GRAWTS and surrounding mining
operations, with no limitation on transfer rates
or volumes.

Transfer 12.5 Mm3 tailings to West Pit
Void at MOC from approximately 2017
to 2021

Continued transfer of tailings to MOC for life of
operations.

Water sharing with LCO and MOC (see
Table 3-2).

Bi-directional sharing of water with participants
in the GRAWTS and surrounding mining
operations, with no limitation on transfer rates
or volumes.

Transfer tailings to LCO (in addition to the
authorised transfer to MOC)

The Modification relates to activities that are currently authorised, namely the transfer and storage of water
and/or tailings within the mining operations linked to the GRAWTS. The Modification represents Stage 2 of the
existing GRAWTS network and proposes changes to the scale of the approved activities (i.e. quantities,
durations and locations) rather than introducing new or different activities. The Modification would be
consistent with the objectives of the GRAWTS (of which Stage 1 is already approved) to provide an integrated
approach to tailings and water management, and to ensure the logical and sequential filling of already approved
tailings emplacement areas and avoid the need for additional tailings facilities across the GRA mines.
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The Modification will not result in any material change in any essential or important features of the approved
development, other than an improvement in the final landform at LCO. Specifically, the following aspects of
LCO will remain consistent with DA 305-11-01:
•

Mining footprint and methods;

•

Maximum coal production rate;

•

Duration of ‘mining operations’ (as defined in DA 305-11-01), however the Modification is seeking that
tailings emplacement be permitted until 2050 as part of rehabilitation activities at LCO;

•

Maximum disturbance area;

•

Method of coal transportation; and

•

Hours of operations and size of the operational workforce.

Modification 5 to DA 305-11-01, which was approved on 1 December 2014, had envisaged that there may be an
opportunity to utilise the LCO voids for disposal of tailings from neighbouring mining operations. Section 7.16.6
of the ‘Liddell Coal Operations Proposed Modification to DA 305-11-01 Environmental Assessment’ (SLR
Consulting, 2013) stated:
“The current proposed use for the final voids at LCO is water storage in the Entrance Pit and water storage
and tailings disposal in the South Pit. However, during the life of the mine and the detailed mine closure
planning process LCO will undertake a review of opportunities for final void use in consultation with the
appropriate government agencies. Other potential opportunities for utilisation of the final voids at LCO may
include storage of fly ash from nearby power stations or as a coal reject disposal area for other nearby mining
operations”.
The following aspects of MOC will remain consistent with SSD-5850:
•

Mining footprint and methods;

•

Maximum coal production rate;

•

Duration of ‘mining operations’ (as defined under the development consent); and

•

Method of coal transportation;

•

Hours of operations and size of the operational workforce; and

•

Conceptual final landform.

The following aspects of RO will remain consistent with PA 09_0176:
•

Mining footprint and methods;

•

Maximum coal production rate;

•

Maximum disturbance area;

•

Duration of ‘mining operations’ (as defined under the project approval); and

•

Method of coal transportation;

•

Hours of operations and size of the operational workforce; and

•

Conceptual final landform.
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In consideration of the quantitative and qualitative differences between the development as approved and the
Modification in their proper context, the modified development meets the requirement of being ‘substantially
the same development’. Therefore, the consent authority may exercise its power under Section 4.55(2) of the
EP&A Act to modify the relevant consents.

4.2.2

Permissibility

The Modification does not involve any change in the operational areas of LCO, MOC or RO. As such, it will be
undertaken on land where mining is currently approved.
RO is located primarily on land zoned as RU1 (Primary Production). The corridors for the New England Highway
and Main Northern Rail Line are zoned as SP2 (Infrastructure). Whilst these transport corridors traverse through
the Project Boundary, no mining activities are undertaken on the land zoned as SP2.
MOC is located predominantly on land zoned as RU1, although there is an area zoned as E2 (Environmental
Conservation) in the northern portion of the site. The land zoned as E2 is within the Ravensworth State Forest.
LCO is located predominantly on land zoned as RU1, although there are also parcels of land zoned as RE1 (Public
Recreation) and SP2. The land zoned as SP2 is associated with Lake Liddell. No mining activities are undertaken
on the land zoned as RE1 and SP2.
Both the Singleton LEP and Muswellbrook LEP provide that ‘open cut mining’ can be carried out (with consent)
on land zoned as RU1. Mining is not listed as a permissible land use in zones E2, RE1 and SP2. The mining
operations within the GRA do not encroach upon these land zonings.
In any event, Clause 2.9 of the Resources and Energy SEPP makes open cut mining permissible on any land
where agriculture or industry can be carried out, which includes zones E2, RE1 and SP2. Therefore, open cut
mining can be carried out (with consent) on all the land at LCO, RO and MOC.

4.2.3

Duration of Mining Operations at LCO

Schedule 2, Condition 5 of DA 305-11-01 states that:
“Mining operations may take place on the site until 31 December 2028.
Note: Under this consent, the Applicant is required to rehabilitate the site. Consequently this consent will
continue to apply in all other respects other than the right to conduct mining operations until the site has
been rehabilitated to a satisfactory standard.”
The Modification will not alter the duration of coal extraction at LCO (i.e. no coal extraction beyond 31
December 2028). The emplacement of tailings within the South Cut Void, as part of rehabilitation activities, is
proposed to occur until 2050.
The explanatory note in Schedule 2, Condition 5 indicates that DA 305-11-01 continues to apply to rehabilitation
activities at LCO. Accordingly, rehabilitation activities (including emplacement of tailings within the South Cut
Void) will be managed by LCO in accordance with DA 305-11-01.

4.2.4

Landowner’s Consent

The proponents own the large majority of land at LCO, RO and MOC. However, there are some parcels of land
owned by AGL Macquarie and HVO within the boundaries of these developments.
The consent of the landowner is typically required in order to make a modification application. However, Clause
98 of the EP&A Regulation provides that the consent of the landowner is not required if the modification
application relates to “public notification development”. The Modification constitutes “public notification
development” as it is development for the purposes of coal mining. Accordingly, landowner’s consent is not
required for the Modification; however, notice of the application will be given to third party landowners in
accordance with Clause 98(4) of the EP&A Regulation.
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5. STAKEHOLDER ENGAGEMENT
This section provides a summary of the stakeholder engagement undertaken for the Modification by the proponents.

5.1

COMMUNITY ENGAGEMENT

5.1.1

Engagement Conducted

Consultation with key community stakeholders was undertaken to inform the community of the Modification
and to identify matters for further consideration or assessment. Consultation was undertaken through a
combination of meetings and correspondence, as summarised in Table 5-1.
Table 5-1

Community Consultation Undertaken
Stakeholder

Methods of Engagements

Singleton Council

Meetings on 26 April 2021 and 27 April 2022

Muswellbrook Shire Council

Meeting on 29 April 2021 and 22 April 2022

Ravensworth Community Consultative Committee
(CCC)

Meetings on 26 August 2021, 18 November 2021 and
19 May 2022

Mount Owen Complex CCC

Meeting on 28 October 2021

Liddell CCC

Meeting on 11 November 2021

Aboriginal stakeholders

Consultation in accordance with the ‘Aboriginal
cultural heritage consultation requirements 2010’
(DECCW, 2010)

5.1.2

Community Views

Table 5-2 lists the issues raised by community stakeholders during the engagement program undertaken for
the Modification.
Table 5-2

Matters Raised by Community Stakeholders

Stakeholder
Singleton Council

Muswellbrook
Shire Council

Matters Raised

Where Addressed in
Report

Explanation of tailings movements within the GRAWTS

Section 3.2.1

Final land use for the LCO voids

Section 6.5

Mine Closure Plan for LCO

Section 6.5

Liability for rehabilitation and void management after the
approved period of mining expires

Section 4.2.3

Interactions with the proposed GCOP, particularly in
relation to tailings management for that project

Section 3.2.2

Final landform and land use for the LCO voids

Section 6.5

Contingency plan if tailings volume is insufficient

Section 3.2.2

Concentrations of heavy metals in tailings

Section 6.2.2

Future employment opportunities for the site

Section 1.3

Water management during tailings emplacement

Section 3.2.2

Vegetation disturbance associated with the Modification

Section 3.4.2

Dust emissions during tailings emplacement

Section 6.6.1
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Stakeholder

Matters Raised

Where Addressed in
Report

Potential interactions with AGL’s proposed pipeline

Section 2.1.4

Ravensworth CCC

No matters raised

N/A

Mount Owen
Complex CCC

No matters raised

N/A

Liddell CCC

No matters raised

N/A

Aboriginal
stakeholders

No comments on the Aboriginal cultural heritage
assessment.

Section 6.3.1

5.1.3

Regulatory Consultation

Department of Planning and Environment
The proponents held an initial meeting with the Department of Planning and Environment (DPE) on 1 April 2021,
followed by a Scoping Request on 23 April 2021. DPE provided a response to the Scoping Request (dated 26
May 2021) which confirmed that approval should be sought via a modification application under Section 4.55(2)
of the EP&A Act, and identified issues for discussion in the Modification Report. Table 5-3 lists the matters
raised by DPE during the meeting on 23 April 2021 and its letter dated 26 May 2021 and references where each
matter is addressed.
Table 5-3

Matters Raised by Regulatory Stakeholders

Stakeholder
DPE

Resources
Regulator

Matters Raised

Where Addressed in
Report

Assessment of disturbance required for additional pipelines and
access tracks

Sections 6.3 and 6.4

Potential groundwater impacts, including water quality in the final
voids

Section 6.2

Description of changes to the water management system

Section 3.3

Assessment of changes to the LCO final landform

Section 6.5

Landowner’s consent (if required)

Section 4.2.4

Dust and noise emissions during post-mining rehabilitation

Sections 6.6.1 and 6.6.2

Visual impacts

Section 6.6.3

Impacts on surface water flow regimes

Section 6.1.2

Consistency of the proposed LCO final landform with rehabilitation
objectives

Section 6.5
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NSW Resources Regulator
An initial meeting with the Rehabilitation and Securities Panel (RASP) within the NSW Resources Regulator was
held on 22 April 2021. The RASP was primarily interested in the implications of the Modification on the final
landforms for RO and MOC. The Modification will not alter the approved final landforms for RO and MOC, nor
will it alter the following aspects of the GRA operations:
•

Tailings emplacement in the Cumnock Voids at RO;

•

Backfilling of the Narama Void as part of rehabilitation at RO; and

•

Final landform for the West Pit Void at MOC, which is the approved tailings emplacement area for Stage
1 of the GRAWTS.

The Modification only seeks to the alter the final landform for LCO, specifically in the area of the South Cut and
Entrance Voids. The RASP recommended that the proposed final landform should be assessed against the
relevant rehabilitation objectives in DA 305-11-01. This assessment is provided in Section 6.5.
The proponents offered to hold a follow-up discussion with the RASP in April 2022. The RASP advised that such
a meeting could be held after it had the opportunity to review the Modification Report.
Dams Safety NSW
A meeting with Dams Safety NSW (DS NSW) was held on 26 April 2022 to ascertain whether the Modification
would give rise to any dam safety matters. The South Cut and Entrance Voids at LCO are not declared dams
under the Dams Safety Act 2015. DS NSW advised that mining voids will typically not be declared dams unless
an embankment is to be constructed around the void. It was confirmed that no embankments are proposed for
the South Cut and Entrance Voids. This discussion also confirmed that the Modification will not affect any
existing declared dams in the vicinity of LCO.
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6. IMPACTS, MANAGEMENT AND MITIGATION
This section assesses the potential environmental impacts of the Modification and the measures that will be
implemented to mitigate and manage these impacts.

6.1

SURFACE WATER

6.1.1

Background

A Surface Water Impact Assessment was undertaken by Engeny Water Management (Engeny) to assess the
potential impacts of the Modification on the surface water resources in the vicinity of the GRA. The Surface
Water Impact Assessment is provided in full in Appendix A.
The assessment included a water balance to assess impacts during tailings emplacement and rehabilitation, and
a final void model to predict void water levels during the post-closure phase.

6.1.2

Assessment of Impacts

Water Balance
A numerical water balance model (GoldSim) was used to assess the performance of the GRAWTS during the
proposed tailings emplacement period (i.e. to the end 2050).
The Greater Ravensworth Area Water Balance Model (GRAWBM) has been developed to simulate the water
balances at LCO, MOC (including Glendell), RO and Integra. The GRAWBM includes the approved water
management systems at these operations, as well as the connections facilitated by the GRAWTS. To assess the
impacts of the Modification, the GRAWBM was updated to include the proposed tailings emplacement within
the South Cut Void.
The partial fill scenario for the South Cut Void only includes emplacement of tailings produced by the approved
mining operations within the GRA. That is, this scenario does not involve any increase in the tailings volume
within the GRAWTS.
Complete filling of the South Cut Void will require tailings to be obtained from mining operations outside of the
GRAWTS. Under the complete fill scenario, there would be an increase in the water inventory due to entrained
water in the additional tailings. The results of the water balance model indicate that there is sufficient capacity
within the GRAWTS to manage the additional water entrained in tailings.
The GRAWBM predicts the following outcomes for both the complete and partial fill scenarios:
•

No overflows (spills) from the Entrance and South Cut Voids under any climatic conditions;

•

No changes in modelled overflows from mine and dirty water dams compared to the approved
operations;

•

No additional HRSTS discharges compared to the approved operations; and

•

The existing WALs held by the proponent will be sufficient to account for surface water take associated
with the Modification.

The water balance model predicts that the external water requirement under the partial fill scenario will be
comparable to the approved operations. The external water requirement under the complete fill scenario is
expected to be substantially lower due to the volumes of water entering the GRAWTS via tailings. Accordingly,
the proponents will not require any additional WALs to undertake the Modification.
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Final Void Water Levels
A final void model was developed (using the GoldSim modelling package) to predict the equilibrium water levels
in the Entrance and South Cut Voids. The void water levels will reach equilibrium when the inflows (including
rainfall runoff and groundwater seepage) are balanced by outflows (evaporation). There is also a degree of
seepage between the Entrance and South Cut Voids but these volumes are insignificant compared to runoff and
groundwater inflow.
The final void model simulated a period of 500 years using repeated sequences of historical climate data
recorded from 1889 to 2021.
Under DA 305-11-01, the South Cut and Entrance Voids are currently approved to remain as final voids and will
eventually form lakes. The GRAWBM predicted the final void water levels for the approved scenario (i.e. no
tailings) to provide a baseline for determining the impacts of the Modification.
The final void model predicts that the water level in the Entrance Void will reach equilibrium around -2 mAHD.
This is similar to the modelled equilibrium water level for the base case (-2.8 mAHD) and substantially below the
spill level of 90 mAHD.
The model predicts an equilibrium water level of around -11 mAHD in the South Cut Void (if partially filled). This
is comparable to the equilibrium water level of around -12 mAHD for the base case and substantially below the
spill level of 80 mAHD. Under the partial fill scenario, the water level is predicted to equilibrate at the level of
the tailings surface. That is, the Modification will eliminate the formation of a permanent lake in the South Cut
Void, which would occur under the currently approved operations.
The model predicts that there will be more than 90 m of freeboard in both voids. As such, there is minimal risk
of overflows from the final voids.
Final Void Characteristics
Compared to the approved final landform for LCO, the Modification will result in smaller catchment areas
draining to the Entrance and South Cut Voids. This is due to a series of diversion drains that will be constructed
to the north of the voids. Table 6-1 shows the predicted reductions in the indicative catchment areas of the
final voids.
Table 6-1

Change in Indicative Final Void Characteristics
Scenario

Void Surface Area (ha)

Catchment Area (ha)

Entrance Void

South Cut Void

Entrance Void

South Cut Void

Base Case (approved LCO final
landform)

71

94

137

152

Partial Fill Scenario

57

56

121

115

Complete Fill Scenario

57

N/A

121

N/A

Table 6-1 also shows that the indicative surface areas of the final voids are predicted to be reduced by the
Modification. Due the predicted reductions in surface area and catchment area, the volume of surface water
captured by the final voids will decrease as a result of the Modification.
Water Quality
The final void model predicts that the salinity of the lake in the Entrance Void will gradually increase over time.
This is typical behaviour for final void lakes due to salts left behind after evaporation. As explained in Section
6.2.2, the final voids are expected to behave as groundwater “sinks”, which means that the accumulated water
will not seep out to the surrounding shallow aquifers. A permanent lake is not expected to form in the South
Cut Void under either the partial or complete fill scenarios.
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Sediment loads in runoff are managed through the proponents’ approved WMPs. Appropriate erosion and
sediment controls will be implemented during construction of the proposed ancillary infrastructure (described
in 3.4).

6.1.3

Mitigation

The approved WMS for LCO includes a surface water monitoring program. Given that the Modification is not
predicted to exacerbate impacts on the surrounding water resources, no additional monitoring locations or
parameters are necessary. However, the monitoring program will be extended until the completion of
rehabilitation.
Appropriate erosion and sediment controls will be formulated for the minor construction activities proposed by
the Modification. The relevant WMPs will be updated with these measures (if necessary).
The approved WMPs for the GRA operations will be updated to reflect the proposed changes to the GRAWTS
infrastructure.

6.2

GROUNDWATER

6.2.1

Background

A Groundwater Impact Assessment was undertaken by Australasian Groundwater and Environmental
Consultants (AGE) to determine the potential impacts of the Modification on the groundwater systems within
the GRA. The Groundwater Impact Assessment is provided in full in Appendix B.
The potential impacts of the Modification were assessed using a regional groundwater model (utilising the
MODFLOW-USG code). The regional model includes the surrounding developments outlined in Section 2.3.3).

6.2.2

Assessment of Impacts

Existing Groundwater Regime
Quaternary alluvial sediments are present along Bowmans Creek and Bayswater Creek. These alluvial aquifers
are the only productive groundwater systems in the vicinity of the Modification.
The Permian sediments (bedrock) can be divided into three groundwater systems:
•

The shallow regolith (weathered rock);

•

Coal seams; and

•

Interburden strata.

The coal seams are the most permeable strata within the Permian sequence, but are nevertheless considered
to be a poor quality aquifer. The interburden strata between the coal seams exhibit very low permeability and
effectively act as aquitards.
The open cut mining areas at LCO intercept historical underground workings. These workings are currently
used as water storages and are actively dewatered (as required) to manage inflows to the open cut mining areas.
There is no hydraulic connectivity between the underground workings and the Bowmans Creek alluvial aquifers.
That is, dewatering of the underground workings does not affect water levels in the alluvium.
Groundwater Flow Paths
The groundwater modelling undertaken by AGE indicates that water levels within the final voids will remain
lower than the water table in the surrounding alluvial aquifers. That is, there will be a hydraulic gradient from
shallow aquifers towards the final voids (i.e. the final voids act as a sink). Given that the voids are predicted to
remain a sink, there will be no movement of tailings leachate from the South Cut Void outwards into the alluvial
aquifers.
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The hydraulic gradient from the alluvium towards the voids is predicted to occur under both the partial and
complete fill scenarios. The water level in the South Cut area is predicted to be higher under the complete fill
scenario, due to the absence of an evaporative surface. If the South Cut Void is completely filled, the
groundwater model predicts a hydraulic gradient from the South Cut area towards the Entrance Void.
The groundwater model indicates that the Permian strata adjacent to the LCO voids would be depressurised by
mining associated with GCOP (SSD-9349), if that development proceeds. If this occurs, a gentle hydraulic
gradient from the LCO voids to the GCOP void may develop. The model estimates long-term seepage rates of
54 ML/year under the partial fill scenario and 65 ML/year under the complete fill scenario. This additional inflow
is minimal compared to the expected storage volume in the GCOP void and is not expected to materially affect
the final void water level or salinity.
Seepage from the LCO voids to GCOP would occur via the Middle Liddell coal seam, due to the presence of
historical mine workings that enhance the conductivity of this strata. Given that the interburden strata are
aquitards, outward seepage from the LCO voids via the Middle Liddell seam will not interact with any alluvial
groundwater.
Any seepage from LCO to GCOP would accumulate in the mining area (along with other groundwater inflows)
and be managed within the mine water management system. Given that the GCOP mining area is a component
of the GRAWTS, seepage from LCO to GCOP merely represents movement of mine water within the GRAWTS,
rather than an increase in mine water make. If the GCOP does not proceed, outward seepage from the LCO
voids is expected to move towards a different storage within the GRAWTS. In either case, this water would
remain within the GRAWTS and would only come into contact with other mine water.
The groundwater model has confirmed that there is no pathway for tailings leachate to seep into the
surrounding alluvial aquifers.
Groundwater Drawdown
Under the base case, Bowmans Creek alluvium generally experiences less than 1 m of drawdown, although a
section of the alluvium near the Entrance Void may experience up to 2 m of drawdown. Similarly, Bayswater
Creek alluvium experiences an estimated 0.25 to 2 m of drawdown under the base case, with the greatest
drawdown occurring near the South Cut Void.
The groundwater model predicts that the Modification will not result in any additional drawdown of the
Bowmans Creek or Bayswater Creek alluvial aquifers.
Water Licensing
There are two WSPs that apply to the water sources in the vicinity of the Modification:
•

Water Sharing Plan for the Hunter Unregulated and Alluvial Water Sources 2009 (Hunter Unregulated
WSP); and

•

Water Sharing Plan for the North Coast Fractured and Porous Rock Groundwater Sources 2016 (North Coast
WSP).

The Hunter Unregulated WSP applies to the Bowmans Creek and Bayswater Creek alluvial aquifers. These
aquifers specifically fall within the Jerrys Water Source under the Hunter Regulated WSP. WALs are required to
account for the predicted seepage from the alluvium into the final voids.
The North Coast WSP applies to the Permian aquifers at LCO. Groundwater intercepted by mining is considered
to be taken from the Permian aquifer and therefore needs to be accounted for through WALs. The Permian
aquifers at LCO fall within the Sydney Basin North Coast groundwater source under the North Coast WSP.
Table 6-2 shows the predicted water take from the relevant water sources under the partial fill and complete fill
scenarios.
LCO currently holds WALs with a share component of 15,500 units in the Sydney Basin North Coast water
source. This entitlement will be sufficient to account for the predicted take from the Permian aquifer.
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Table 6-2

Water Licensing Requirements
Predicted Take (ML/year)

Water Sharing Plan

Water Source
Base Case

Partial Fill
Scenario

Complete Fill
Scenario

North Coast WSP

Sydney Basin North
Coast

598

320

307

Hunter Unregulated
WSP

Jerrys

194

161

131

LCO current holds WALs with a share component of 242 units in the Jerrys Water Source. This entitlement is
sufficient to account for the predicted take from the alluvial aquifers. Therefore, no additional WALs are
required to account for the predicted groundwater take associated with the Modification.
Water Quality
As explained above, the Modification will not affect the water quality of alluvial groundwater as there is no
pathway for tailings leachate to migrate to the alluvium.
There is the potential for outward leakage from the South Cut Void via the coal seams. Recent testing of tailings
decant water in the GRAWTS indicates that decant water is slightly alkaline and brackish. The quality of
Permian groundwater, as measured by monitoring bores, is similarly brackish. As such, mixing of tailings
leachate with groundwater is unlikely to degrade the water quality of the Permian aquifer.
Concentrations of metals in tailings decant water are generally comparable to those present in the Permian
groundwater. No metals are present in concentrations that compromise the beneficial use of the groundwater.
Tailings leachate from the South Cut Void may seep to the GCOP void (if developed), which is a component of
the GRAWTS. If the GCOP does not proceed, this leachate is expected to seep to a different storage within the
GRAWTS. In either case, this water will be contained within the GRAWTS and be managed with mine water
from other sources (i.e. segregated from clean water sources).

6.2.3

Mitigation

LCOPL currently undertakes groundwater monitoring in accordance with its approved Water Management
Plan. This management plan will be updated in consultation with the relevant regulatory authorities prior to
the commencement of tailings emplacement in the South Cut Void.

6.3

ABORIGINAL HERITAGE

6.3.1

Background

An Aboriginal Cultural Heritage Assessment was undertaken by OzArk Environment & Heritage (OzArk). This
assessment considered the potential impacts of the Modification on Aboriginal heritage values within the
Modification Study Area. The aspects of the Modification located outside of the Modification Study Area do
not require assessment as these activities will be undertaken within existing approved disturbed areas. The
Aboriginal Cultural Heritage Assessment is provided in full in Appendix C.
The assessment has been undertaken in accordance with the following guidelines:
•

‘Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (DECCW,
2010a); and

•

Guide to investigating, assessing and reporting on Aboriginal cultural heritage in NSW (OEH, 2011).
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Consultation with Aboriginal stakeholders was undertaken in accordance with the ‘Aboriginal Cultural Heritage
Consultation Requirements for Proponents 2010’ (DECCW, 2010b). The draft Aboriginal Cultural Heritage
Assessment Report was provided to Registered Aboriginal Parties for consultation, as required by the
guidelines. No comments were received from the Registered Aboriginal Parties for this assessment.

6.3.2

Impact Assessment

Desktop Assessment
A desktop assessment was undertaken to gain an understanding of the regional archaeological context and
inform the field archaeological survey. The desktop assessment included a review of previous archaeological
studies undertaken for the GRA Operations, including the GRAWTS Stage 1 Modification.
A search of the Aboriginal Heritage Information Management System (AHIMS) database was conducted to
identify previously recorded sites in the vicinity of the Modification Study Area. There are 58 recorded sites
located within 2 km of the Modification Study Area, but none are located within the Modification Study Area.
The desktop assessment found that the most common site types in the vicinity of the Modification are artefact
scatters and isolated finds. Potential archaeological deposits are unlikely to be present in the Modification
Study Area due to the distance from permanent water sources.
Field Survey
An archaeological survey of the Modification Study Area was undertaken on 9 July 2021. The northern portion
of the Modification Study Area was disturbed by previous mining activities and now consists of rehabilitated
land. There is no potential for heritage items to be present in areas that have previously been disturbed by
mining. Accordingly, the survey was limited to the southern portion of the Modification Study Area.
No heritage items were recorded during the survey of the Modification Study Area. The potential for subsurface
archaeological deposits to be present within the Modification Study Area is low due to the lack of
archaeologically sensitive landforms.

6.3.3

Mitigation

Given that no heritage sites were recorded within the Modification Study Area, no additional management
measures are required for the Modification. The approved MOC Aboriginal Cultural Heritage Management Plan
includes procedures for dealing with discoveries of unrecorded sites (i.e. unanticipated finds). These procedures
will remain applicable in the unlikely event that unanticipated finds are encountered as a result of the
Modification.

6.4

ECOLOGY

The Modification Study Area is located entirely within the SSD-5850 Consent Boundary. The biodiversity values
within this area were previously assessed in the ‘Ecological Assessment: Mount Owen Continued Operations
Project’ (Umwelt, 2014a).
A review of historical aerial photographs has confirmed that the Modification Study Area was cleared of woody
vegetation prior to 1990. As a consequence, the Modification Study Area meets the definition of “Category 1 –
Exempt Land’ under the Biodiversity Conservation Act 2016 (BC Act). Umwelt has prepared a Biodiversity
Development Assessment Report Waiver (included as Appendix D) to satisfy the requirements of the BC Act.
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6.5

FINAL LANDFORM

6.5.1

South Cut Void

Partial Fill Scenario
Emplacement of tailings generated by the approved operations at LCO, RO and MOC will result in partial filling
of the South Cut Void. The conceptual final landform for the partial fill scenario is illustrated in Figure 7.
Once the emplaced tailings have achieved a sufficient level of drying and compaction, it will be capped with a
layer of inert material. The capping layer will be designed by suitably qualified specialists during the closure
phase for LCO. The surface water model predicts that the long-term equilibrium water level will be similar to
the surface of the emplaced tailings. That is, a permanent lake is not expected to form in the South Cut Void.
An indicative cross-section of the South Cut Void under the partial fill scenario is presented in Figure 9.
Under the partial fill scenario, the South Cut area will remain as a final void, albeit smaller in volume than that
of the currently approved development. Public access to that area will continue to be restricted for safety
purposes. The South Cut Void is located within zone RU1 Primary Production. Given that open cut mining is
permissible in zone RU1, retaining a smaller final void is consistent with the current planning framework.
Condition 37 under Schedule 3 of DA 305-11-01 prescribes rehabilitation objectives for LCO. The rehabilitation
objectives for final voids are to:
•

Minimise to the greatest extent possible:
- the size and depth of final voids; and
- the drainage catchment of final voids.

As explained in Section 6.1.2, the Modification will reduce the surface area and catchment area of both the
South Cut and Entrance Voids. The proposed emplacement of tailings in the South Cut Void will also reduce the
depth of this void. As such, the reduced South Cut Void will be consistent with the rehabilitation objectives in
DA 305-11-01.
Complete Fill Scenario
Complete filling of the South Cut Void may be possible if the surrounding mines (such as HVO) obtain approval
to transfer tailings to LCO. This Modification will enable LCO to receive and dispose of such tailings. The
conceptual final landform for the complete fill scenario is illustrated in Figure 8.
To facilitate complete filling of the void, approximately 67 Mm3 of tailings will need to be emplaced. A suitably
engineered capping layer will be constructed once the tailings have sufficiently dried and compacted. The final
landform will be shaped to be geotechnically stable and free-draining, and then revegetated to achieve open
grassland. An indicative cross-section of the filled South Cut Void is presented in Figure 9.
The intended post-mining land use for the rehabilitated South Cut area is agriculture (primarily grazing). Given
that agriculture is permitted within zone RU1, the proposed final land use is consistent with the current planning
framework. Specific completion criteria for the intended post-mining land use will be defined in a Rehabilitation
Management Plan, which is required under LCO’s mining leases.
Under the complete fill scenario, the current South Cut Void will cease to be a final void. As such, the relevant
rehabilitation objectives for this scenario are the general objectives for the mine site (as a whole), which are:
•

Safe, stable and non-polluting;

•

Final landforms designed to incorporate micro-relief and integrate with surrounding natural landforms;

•

Constructed landforms drain to the natural environment (excluding the final voids);

•

Minimise visual impact of final landforms as far as reasonable and feasible; and

•

Ensure there are no adverse flood impacts to privately owned properties.
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The proposed final landform for the South Cut mining area (as shown in Figure 8 and Figure 10) has been
designed to be free draining. The rehabilitated landform has been designed with relatively gentle batters
(maximum of 6H:1V) to reduce the risk of slope instability and to integrate with the surrounding environment.
The rehabilitated landform will drain towards Bayswater Creek. The risk of erosion is minimised through revegetation and the gentle slopes incorporated into the landform design. As such, the rehabilitation landform
will be non-polluting. Given that the area is free-draining, there will be no detention of water that could pose a
flood risk.
Therefore, the backfilled and rehabilitated South Cut will be consistent with the relevant rehabilitation
objectives in DA 305-11-01.

6.5.2

Entrance Void

The Entrance Void is approved (under DA 305-11-01) to remain as a final void. The Modification will not alter
the final land use, although it will enable the Entrance Void to store water received from other participants in
the GRAWTS. As explained in Section 6.1.2, the equilibrium water level in the Entrance Void is predicted to be
more than 90 m below the spill level.
The Entrance Void is located on land within zone RU1. Given that open cut mining is permissible within zone
RU1, retaining this final void is consistent with the current planning framework.

6.6

OTHER ENVIRONMENTAL ASPECTS

6.6.1

Air Quality

Dust emissions will be limited to the following aspects of the Modification:
•

Construction of the ancillary infrastructure listed Section 3.4; and

•

Rehabilitation of the South Cut Void during the mine closure phase.

These activities will involve a small fleet of earthmoving equipment. Dust emissions from these activities will
be negligible in the context of emissions from the existing approved mining operations in the locality.
Notwithstanding, dust controls will be implemented in accordance with the approved air quality management
plans for MOC and LCO.
There are no dust emissions associated with operation of the ancillary infrastructure described in Section 3.4.
The emplaced tailings will retain sufficient moisture (even after drying) such that wind-blown dust from the
tailings surface is not likely to occur. The capping of the emplaced tailings will involve movement of earthen
materials. Dust controls will be implemented during the capping and rehabilitation process in accordance with
LCO’s approved air quality management and monitoring plan.

6.6.2

Noise

The following aspects of the Modification have been identified as potential noise sources:
•

Equipment used during construction of the proposed ancillary infrastructure;

•

Operation of the secondary flocculation plant; and

•

Equipment used during rehabilitation of the South Cut Void.

Noise generated by these sources will be negligible in the context of existing approved mining operations in the
vicinity of the GRA.
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6.6.3

Visual

Additional visual impacts will result from construction of the ancillary infrastructure described in Section 3.4.
The proposed pipelines, access tracks and communication cables will be at ground level, and therefore have
negligible visual impact.
The proposed powerlines will be similar in appearance to existing powerlines, including those visible from public
locations. As such, development of additional powerlines will not alter the visual characteristics of the locality.
The proposed flocculation plant will be located near the existing voids, and as such, will not materially
exacerbate the visual impacts of the development.
The Modification will reduce the size and depth of the South Cut Void, and possibly eliminate the void entirely.
This will reduce the visual impact of LCO on any locations where the South Cut Void is visible. The reduction in
visual impact of the void will outweigh any additional visual impacts associated with the proposed ancillary
infrastructure.
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7. EVALUATION OF THE MODIFICATION
7.1

ECOLOGICALLY SUSTAINABLE DEVELOPMENT

The principles of ecologically sustainable development (ESD) are described in Section 6(2) of the Protection of
the Environment Administration Act 1991. Table 7-1 lists the four principles of ESD and explains how the
Modified Project satisfies these principles.
Table 7-1

Principles of Ecologically Sustainable Development
Principle

Application to the Modified Project

The precautionary principle—namely, that if there are
threats of serious or irreversible environmental
damage, lack of full scientific certainty should not be
used as a reason for postponing measures to prevent
environmental degradation.

The potential environmental impacts of the Modified
Project have been assessed using the best scientific
methods available. As such, the precautionary
principle does not apply as this is not a case where
there is lack of scientific certainty. In any event,
appropriate controls have been adopted to minimise
environmental impacts.

Inter-generational equity—namely, that the present
generation should ensure that the health, diversity and
productivity of the environment are maintained or
enhanced for the benefit of future generations.

The Modified Project provides thermal coal which is
required to meet the energy needs of the current
generation. Upon completion of mining, disturbed
areas will be rehabilitated to enable future generations
to use the land. The proposed filling of the South Cut
Void will yield improved rehabilitation and final
landform outcomes for the site.

Conservation of biological diversity and ecological
integrity—namely, that conservation of biological
diversity and ecological integrity should be a
fundamental consideration.

Disturbed areas at the GRA will be rehabilitated upon
completion of mining operations (including the
proposed tailings emplacement area). In addition, the
proponents have established biodiversity offset areas
in accordance with the relevant conditions of SSD5850, DA 305-11-01 and PA 09_0176. Biodiversity
offset areas are to be conserved in perpetuity.

Improved valuation, pricing and incentive
mechanisms—namely, that environmental factors
should be included in the valuation of assets and
services

The Modified Project is consistent with the ‘polluter
pays’ principle for the following reasons:

7.2

•

The proponents bear the cost of all environmental
controls, including monitoring and biodiversity
offsets; and

•

The proponents compensate for their social
impacts through their VPAs (see Section 2.3.4) and
other contributions (including mining royalties and
company tax).

MERIT EVALUATION

The primary objective of the Modification is to consolidate the tailings emplacement strategy for the GRA
operations into a single emplacement area, namely the South Cut Void at LCO. The South Cut Void has
sufficient volume to store all future tailings from the approved operations at LCO, MOC, RO and potentially
other surrounding mining operations. Use of an existing void to dispose of tailings is a positive environmental
outcome because it avoids the need to establish new emplacement areas at these operations.
The proposed emplacement of tailings in the South Cut Void will also have the effect of reducing (if not
eliminating) this final void. This is consistent with the NSW government’s recently introduced rehabilitation
policies and guidelines (as discussed in Section 2.3) which aim to minimise voids produced by mining.
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Condition 37 under Schedule 3 of DA 305-11-01 lists the rehabilitation objectives for LCO. The relevant
objectives in relation to final voids are to:
•

Minimise to the greatest extent possible:
- the size and depth of final voids; and
- the drainage catchment of final voids.

The Modification will assist in achieving these rehabilitation objectives by reducing or eliminating the South Cut
Void at LCO.
Minor additional infrastructure is required to facilitate the proposed tailings emplacement strategy. These
infrastructure components have been sited within existing disturbed areas, wherever possible. However, the
construction of an additional pipeline will require minor disturbance of rehabilitated grassland. The disturbance
corridor for this pipeline does not contain any ecological or heritage values (as discussed in Section 6.3 and
Section 6.4).
The improved final landform outcomes facilitated through using the South Cut Void for tailings emplacement
will substantially outweigh the relatively minor impacts of constructing the required supporting infrastructure.
The Modification will create further options for water sharing via the GRAWTS. As a result, the Modification
will continue and enhance the benefits of the GRAWTS, which include reducing the need for HRSTS discharges
and extraction of clean water from the surrounding streams.
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9. ABBREVIATIONS
Abbreviation

Description

AHIP

Aboriginal Heritage Impact Permit

AHIMS

Aboriginal Heritage Information Management System

APZ

Asset Protection Zone

CCC

Community Consultative Committee

CHPP

Coal Handling and Preparation Plant

CMSC Act

Coal Mine Subsidence Compensation Act 2017

DPE

NSW Department of Planning and Environment

DS NSW

Dam Safety NSW

EP&A Act

Environmental Planning and Assessment Act 1979

EP&A Regulation

Environmental Planning and Assessment Regulation 2021

EP&A Transitional
Regulation

Environmental Planning and Assessment (Savings, Transitional and Other Provisions)
Regulation 2017

EPA

Environmental Protection Authority

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999

ESCP

Erosion and Sediment Control Plan

ESD

Ecologically sustainable development

GCOP

Glendell Continued Operations Project

Glencore

Glencore Coal Pty Ltd

GRA

Greater Ravensworth Area

GRAWBM

Greater Ravensworth Area Water Balance Model

GRAWTS

Greater Ravensworth Area Water and Tailings Scheme

HRSTS

Hunter River Salinity Trading Scheme

Hunter Unregulated
WSP

Water Sharing Plan for the Hunter Unregulated and Alluvial Water Sources 2009

HVO

Hunter Valley Operations

Integra

Integra Underground Mine

LCO

Liddell Coal Operations

LCOPL

Liddell Coal Operations Pty Limited

Mining Act

Mining Act 1992

Mining Regulation

Mining Regulation 2016

MOC

Mount Owen Complex

MOCO

Mount Owen Continued Operations Project

MOPL

Mt Owen Pty Limited

MSD

Mine Subsidence District

Mtpa

Million tonnes per annum

Muswellbrook LEP

Muswellbrook Local Environment Plan 2009

North Coast WSP

Water Sharing Plan for the North Coast Fractured and Porous Rock Groundwater
Sources 2016

NPW Act

National Parks and Wildlife Act 1974
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Abbreviation

Description

OEA

Overburden Emplacement Area

PBFP

Planning for Bush Fire Protection

RASP

Rehabilitation and Securities Panel

Resources and Energy
SEPP

State Environmental Planning Policy (Resources and Energy) 2021

RL

Reduced Level

RO

Ravensworth Operations

ROPL

Ravensworth Operations Pty Limited

Singleton LEP

Singleton Local Environmental Plan 2013

SSD

State Significant Development

VPA

Voluntary Planning Agreement

WAL

Water Access Licence

WM Act

Water Management Act 2000

WMP

Water Management Plan

WSP

Water Sharing Plan
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1

INTRODUCTION

Liddell Coal Operations (LCO), Mount Owen Complex (MOC) and Ravensworth Operations (RO) are neighbouring coal mining
developments located in the Upper Hunter region of New South Wales. These mines are located within a mining precinct known
as the Greater Ravensworth Area (GRA).
LCO is managed by Liddell Coal Operations Pty Limited (LCOPL) in accordance with Development Consent DA 305-11-01,
which allows mining operations to take place until 31 December 2028.
MOC is managed by Mt Owen Pty Limited (MOPL) in accordance with Development Consent SSD-5850 which enables mining
activities to be conducted until 31 December 2037.
Ravensworth Operations is managed by Ravensworth Operations Pty Ltd (ROPL) in accordance with Project Approval
PA 09_0176, which enables mining to be undertaken until 31 December 2039.
There are synergies between the GRA operations including a network of water and tailings management infrastructure referred
to as the Greater Ravensworth Area Water and Tailings Scheme (GRAWTS). The GRAWTS enables the transfer of water and
tailings from between Liddell Mine, MOC and Ravensworth Operations.
MOPL, LCOPL and ROPL (the Proponents) propose to modify their respective planning approvals to facilitate Stage 2 of the
GRAWTS. The proposed Modification includes the following activities:
•

Transfer of tailings from Ravensworth Operations and MOC to Liddell Mine for emplacement within the Liddell South Cut
Void.

•

Continued transfer of tailings from Ravensworth Operations and Liddell Mine to the West Pit Void at MOC (i.e., continuation
of the transfers approved in Stage 1).

•

Changes to the conceptual final landform for the Liddell Mine to reflect the emplacement of additional tailings in the Liddell
South Cut Void.

•

Construction and use of minor ancillary infrastructure including:
‒
‒
‒
‒
‒

An end-of-pipe flocculation plant and associated power supply in the vicinity of the Liddell South Cut Void.
A water reticulation staging station near the Liddell South Cut Void to supply water to the flocculation plant and other
infrastructure within the GRAWTS.
Additional tailings and water management infrastructure between the Liddell South Cut Void and Liddell Entrance Pit
Void.
Realignment of a short section of the existing tailings and water pipelines from the Mt Owen Coal Handling and
Preparation Plant to the Liddell voids (South Cut Void and Entrance Pit Void).
Additional powerlines, access roads and other minor supporting infrastructure.

•

Receipt of tailings from other mining operations in the vicinity of the GRA and emplacement of such tailings within the Liddell
South Cut Void (subject to those mining operations obtaining approval to transfer tailings to Liddell); and

•

Transfer of water between participants in the GRAWTS and surrounding mining operations (subject to those other mining
operations obtaining approval to send and receive water).

The Modification is sought pursuant to Section 4.55(2) of the Environmental Planning and Assessment Act 1979 (EP&A Act).

1.1

MEASURES TO MINIMISE OR AVOID POTENTIAL SURFACE WATER IMPACTS

Detailed mine planning and engineering studies have been undertaken in conjunction with environmental assessments to inform
the conceptual designs for the Modification. This approach in line with a range of other key factors has minimised the potential
for the Modification to impact on surface water resources. The other key mitigating factors include:
•

Proposed modifications are generally located within the approved disturbance boundary, with only a short section of
additional pipelines requiring further disturbance.

1
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•

Management of water take and discharges within regimes established by NSW water and pollution control legislation. NSW
legislation provides for sustainable water take from water sources and management of water quality by licensing of
discharges.

•

Minor changes to the existing approved water management system (WMS).

•

Continued maximised water recycling within the WMS to minimise the total volume of water extracted from external supplies
and discharge of excess water.

1.2

POTENTIAL SURFACE WATER IMPACTS

Notwithstanding the measures to minimise impacts, the aspects of the Modification outlined in Table 1.1 have the potential to
impact on surface water resources.
This surface water impact assessment (SWIA) has assessed two scenarios for tailings emplacement in the Liddell South Cut
Void:
•

Scenario 1 involves partially filling the void with tailings from LCO, MOC and Ravensworth Operations; and

•

Scenario 2 involves completing filling the void with tailings from LCO, MOC, Ravensworth Operations and other surrounding
mining operations (subject to those operations obtaining approval to transfer tailings to LCO).

Table 1.1: Potential Water Resources Impacts
Aspect

Expected Impacts

Landform changes, as a result of the open cut mining
operations, including:

The Modification will result in a change to the final void geometry for South Pit
and, therefore, interaction with groundwater and seepage to Entrance pit.

•

Impacts to downstream flow regimes, including flooding are consistent with
approved impacts (refer to Section 5).

Tailings Emplacement

Changes to the water balance for the GRAWTS, including The Modification includes two tailings potential deposition scenarios:
the import and export of water to and from the site
Scenario 1 does not include material changes to the existing water demands and
additional discharges are not predicted.
Scenario 2 includes additional tailings and associated bleed water to South Pit.
Any additional water will continue to be managed within the GRAWTS.

The following surface water aspects were reviewed as part of the SWIA:
•

Final void analysis and catchment area changes.

•

Water quality.

•

Geomorphological and hydrological values.

•

Flooding.

•

Riparian and ecological values.

•

Water users.

A detailed assessment of these potential impacts has been undertaken for GRAWTS Stage 2 with consideration of downstream
impacts.

1.3

STRUCTURE OF THIS REPORT

The SWIA Report includes the following sections:
•

Surface water context, including regulatory framework, catchments and watercourses, flow regimes, water quality and water
users (Section 2).

•

A description of the approved Water Management System and changes proposed under the Modification (Section 3).

•

Water Balance Assessment (Section 4).

•

Potential impacts, including consideration of cumulative impacts and proposed mitigation measures (refer to Section 5).

•

Management, Monitoring, Licensing and Reporting (refer to Section 6).
2
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2

SURFACE WATER CONTEXT

The GRA is located within the catchments of Bowmans Creek, Glennies Creek and Bayswater Creek (refer to Figure 2.1).
Bowmans Creek catchment is located to the north and east of LCO. Glennies Creek is a regulated watercourse located to the
east and south of the MOC. Bayswater Creek is located between LCO and RO and flows into the Hunter River upstream of the
Bowmans Creek confluence.
The Modification proposes changes to the management of tailings at LCO and includes the relocation of a section of pipeline
between MOC and LCO. The pipeline route is shown in Figure 2.1 and is located within the Bowmans Creek catchment. The
proposed pipeline relocation is located outside the 1% AEP storm event and there are no changes to existing pipelines located
within the 1% AEP flood extent.

3
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2.1

REGULATORY FRAMEWORK

2.1.1

Relevant NSW Legislation

The Approved Operations and proposed changes associated with the Modification exist within a well-regulated system that has
been designed to provide for the sustainable management of the State’s water resources. This includes:
•

licensing of allowable water-take with consideration of environmental flow requirements of watercourses and the needs of
other water users.

•

control of water pollution, including management of sustainable salt loads associated with all water sources, including mine
water discharges; and,

•

guidelines that govern the appropriate design of water management systems for mines to provide for appropriate water
quality in accordance with Environment Protection Licence (EPL) requirements.

Further details of the NSW surface water regulatory framework and how it will continue to be applied to the changes sought by
the Modification is provided below.

2.1.2

NSW Regulatory Requirements – Water Use/Take

There are two key Acts that provide the regulatory framework for water management in NSW:
•

Water Management Act 2000 (WM Act); and,

•

Water Act 1912.

The objective of the WM Act is the sustainable and integrated management of water in NSW and is based on the concept of
ecologically sustainable development. The WM Act defines water access and water sharing strategies within NSW. The WM Act
supersedes the provisions of the Water Act 1912 regarding water take works adjacent to or within watercourses (when a Water
Sharing Plan (WSP) is in place).
As part of the WM Act, WSPs have been developed across NSW to protect the health of rivers, whilst at the same time securing
sustainable access to water for all users. The WSPs specify maximum water extractions and allocations. By complying with the
requirements of the WSPs, water take will be within the sustainable yield for the water system as determined by the NSW
government. This in turn provides for sustainable environmental flows within the water systems. All the water sources in the
vicinity of the Modification are included within WSPs.
The Water Sharing Plan for the Hunter Unregulated and Alluvial Water Sources 2009 (Hunter Unregulated and Alluvial Water
Sources WSP) applies to watercourses and alluvial groundwater in the vicinity of the GRA. The catchments are located within
the Jerrys Water Source and the Glennies Water Source.
Extractions from Glennies Creek and the Hunter River are managed under the Hunter Regulated River Water Sharing Plan 2016
(Hunter Regulated River WSP).
The Water Act 1912 is not applicable to the Modification as all water sources in the vicinity are addressed in WSPs.

2.1.3

Licensing

All water extraction in NSW must be authorised by a water licence unless taken under an exemption or basic landholder rights.
Harvestable rights, which are a basic landholder right under the WM Act, allow a landholder to capture and use up to 10 per cent
of the average regional runoff from their landholding. Basic landholder rights are exempt from licensing requirements. Further to
this, dams constructed for the capture, containment, and recirculation of water to prevent the contamination of a water source
and located on a minor stream are also exempt from licensing requirements.
Each water licence, referred to under the WSP system as a Water Access Licence (WAL), specifies a share component. The
share components of specific purpose licences such as local water utility, major utility and domestic and stock are expressed as
a number in megalitres per year. The share components of high security, general security and supplementary WALs are
expressed as the number of unit shares for the water source. The value of each unit share is subject to Available Water
Determinations (AWD’s) as specified by WaterNSW.
5
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2.1.4

Environment Protection Licences

The Protection of the Environment Operations Act 1997 (POEO Act) is the key piece of environmental protection legislation
administered by the NSW Environment Protection Authority (EPA). Where discharge of waters is permitted, it is controlled by
licence conditions such that discharges do not result in significant impacts on water resources.
Under Section 120 of the POEO Act, it is an offence to pollute waters or cause harm unless licensed to do so. Pollution in NSW
is regulated by the POEO Act with discharges from mine water management systems requiring licensing by an EPL if the
discharge would otherwise constitute a pollution of waters (Section 120 of the POEO Act). Discharges from the GRA are licensed
under EPL 2652 (held by ROPL) and EPL 2094 (held by LCOPL).
A summary of water discharge requirements for the GRAWTS, including the Approved Operations and for GRAWTS Stage 2, is
included in Section 6.2.

2.2

CATCHMENT AREAS AND WATERCOURSES

The Modification is located within the catchment areas of Bowmans Creek, Bayswater Creek and Yorks Creek. Bayswater Creek
and Bowmans Creek are tributaries of the Hunter River and Yorks Creek is a tributary of Bowmans Creek.
Land uses within and immediately surrounding the GRA primarily include other mining operations, agricultural land, and rural
residential land holdings. Downstream water users are discussed further in Section 2.4.
Previous mining operations have modified local catchments through the capture of runoff from mining areas within the WMS and
diversion of upslope runoff around the mining operations.

2.2.1

Bowmans Creek

The headwaters of Bowmans Creek are in the Mt Royal Range and the upper catchment is deeply incised in steep bedrock
terrain. The lower reaches of Bowmans Creek meander through a broad alluvial floodplain and terrace sequence that is up to
1 km wide. Bowmans Creek has a catchment area of approximately 25,000 ha.
Bowmans Creek has four major tributaries in the vicinity of the proposed Modification, namely Stringybark Creek, Yorks Creek,
Swamp Creek, and Bettys Creek (refer to Figure 2.1). Before mining was undertaken in this catchment, the land use within the
Bowmans Creek catchment was typically farming and grazing. Although previously disturbed by agriculture and mining activities,
Bowmans Creek has sufficient contributing catchment to maintain flows under most climate conditions and has a well-established
channel.
The only works proposed in the Bowmans Creek catchment associated with the Proposed Modification are changes to the
alignment of an existing pipeline from MOC CHPP to Liddell South Pit, this is discussed further in Section 5.3.
The Proposed Modification will have no impact on Stringybark Creek or Swamp Creek or their catchment areas.

2.2.2

Bayswater Creek

Bayswater Creek is a tributary of the Hunter River which flows southeast along the boundary of LCO and then south to the
Hunter River, approximately 2.5 km upstream of the confluence with Bowmans Creek. Lake Liddell was created by damming
Bayswater Creek and supplies water to nearby power stations. The catchment of Bayswater Creek (inclusive of the catchment
to Lake Liddell) is approximately 9600 ha (G&A, 2014). The catchment downstream of Lake Liddell is insufficient to maintain
flows in Bayswater Creek and the primary source of flow is from controlled discharges from the lake.

2.2.3

Yorks Creek

Yorks Creek is a third order tributary of Bowmans Creek and is an ephemeral creek system (refer to Figure 2.1). Yorks Creek
typically has a defined channel several metres in width and approximately 1 to 1.2 m in depth, with a relatively wide floodplain.
The creek varies from highly vegetated and sinuous, to some sections that are hydraulically steep with limited vegetation.
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Before mining was undertaken in the Yorks Creek catchment, the land use was typically farming and grazing. The existing Yorks
Creek catchment includes the approved diversion of the upper catchment of Swamp Creek (approximately 500 ha) to Yorks
Creek. Approximately 120 ha of the catchment is incorporated into the WMS for the Mount Owen Complex.
To minimise the potential impacts of the additional catchment area flowing to Yorks Creek from the North Pit emplacement area,
additional off-line detention capacity adjacent to the Ravensworth East MIA and flow conveyance upgrades at Hebden Road
were approved as part of SSD-5850.

2.3

WATER QUALITY

LCO monitors surface water quality in Bowmans Creek, Bayswater Creek and their tributaries (refer to Figure 2.1) as detailed in
the approved Water Management Plan (WMP). The WMP requires monthly monitoring at all monitoring locations within the clean
water system for the following parameters:
•

Flow.

•

pH.

•

Electrical conductivity (EC).

•

Total suspended solids (TSS); and

•

Total dissolved solids (TDS).

LCO also monitors for several organic and metal/metalloid parameters in the mine water management systems. The low risk of
metal/metalloid contamination is such as to not require specific monitoring of these substances as part of the routine monitoring
program. The use of the primary monitoring parameters (pH, EC, TSS and TDS), with additional testing of analytes only required
in the event of anomalous pH results (i.e., low pH), has been supported by the results from the recent monitoring programs,
geochemical studies and potential low risk of overflows.

2.4

WATER USERS

Most of the land adjacent to the Approved Operations of the Proponents is owned by Glencore subsidiaries. There are no private
landholders with access to Bowmans Creek, Swamp Creek or Bettys Creek located on the pipeline route. Water is extracted
from Bowmans Creek downstream of the Glendell Mine by Ashton Coal Operations Limited (Ashton) using WALs. Potential
impacts on downstream water users from the Proposed Modification are discussed in Section 5.4.

7
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3

WATER MANAGEMENT SYSTEM

The key objectives and functions of the WMS at GRA sites are to:
•

Minimise the contamination of clean water runoff from catchment areas upslope of the operations.

•

Minimise potential effects of erosion and its associated impacts due to mining operations.

•

Securely contain mine water and other site water that comes into contact with areas disturbed by mining activities – including
overburden emplacement areas, coal stockpiles and the Coal Handling Preparation Plant (CHPP) area.

•

Maximise the re-use of mine water for onsite water demands such as coal washing and dust suppression.

•

Management of water during periods of shortfall (drought) and excess (flood).

3.1

APPROVED WMS

The approved WMS has the following key objectives and functions:
•

Diversion of clean water around mining operations to minimise capture of upslope runoff and separate clean water runoff
from mining activities.

•

Segregating mine impacted water and runoff from undisturbed and revegetated areas with better water quality to minimise
the volume of mine impacted water that requires reuse.

•

Reuse of mine impacted water within the WMS to reduce reliance on raw/clean water.

•

Minimising adverse effects on downstream waterways (i.e., hydraulic and water quality impacts).

•

Reducing the discharge of contaminants from the mine to the environment.

Water management at the GRA considers three categories of water (mine, dirty and clean water), each with different potential
to cause environmental harm.
One of the key objectives of the WMS is to convey clean water around the mining operations or, when runoff water from
rehabilitated areas becomes clean, enable the runoff from these rehabilitated areas to flow directly to the downstream
environment instead of being contained within the WMS.
Dirty water (i.e., runoff from disturbed areas outside the mining pit and infrastructure areas, such as overburden emplacement
areas (both active and under rehabilitation) captured in the sediment dams) is pumped to storages within the WMS.
Mine water (i.e., runoff from areas exposed to coal or water used in coal processing or from coal stockpile areas) is managed as
part of the mine WMS. Mine affected water is generally transferred to and stored within two dams (MW5 and MW3) for reuse on
site.

3.2

LICENSED DISCHARGES

Licensed discharges are managed under the site Environment Protection Licences (EPLs) and in accordance with the Hunter
River Salinity Trading Scheme (HRSTS). The following licensed HRSTS discharge points are located within the GRA sites:
•

LCO – 70 Credits.

•

Ravensworth Operations –164 Credits.

3.3

FINAL LANDFORM

The approved final landform for LCO was revised through the approval of MOD 7 (Hansen Bailey, 2018). The approved final
voids are given in Table 3.1.
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Table 3.1: Approved Final Voids
Final Void

Depth (m)

Area (ha)

Catchment Area (ha)

South Pit

165

94

152

Entrance Pit

190

71

137

3.4

CHANGES WITH THE MODIFICATION

The proposed Modification includes no changes to existing WMS infrastructure except for the relocation of a section of the
existing pipeline from MOC to LCO. The proposed pipeline route currently lies outside of the 1% AEP event flood extent and
crosses Bowmans Creek at the location of an existing pipeline crossing. It is not expected to require significant changes to the
WMS or impacts to flooding (refer to Section 5.3).
Other changes are limited to management of water and tailings within existing WMS. That is, there are no appreciable changes
to the approved WMS. It is proposed to continue to utilise the existing WMS for the proposed GRAWTS Stage 2. Section 5.4
describes measures to be undertaken to manage erosion and sedimentation during the construction of the new pipeline.
The proposed Modification results in a reduction of the final landform catchments for South Pit and Entrance Pit and a reduction
in the volume of the void at South Pit due to the additional placement of tailings.
Table 3.2: Changes to Final Void Characteristics
Depth (m)
Final Void

Area (ha)

Catchment Area (ha)

(2050 Surface level to spill level)
Approved

Scenario 1

Scenario 2

Approved

Scenario 1

Scenario 2

Approved

Scenario 1

Scenario 2

South Pit

165

85

N/A1

94

56

N/A1

152

115

N/A1

Entrance Pit

190

190

190

71

57

57

137

121

121

1. No final void in Scenario 2 at South Pit
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4

WATER BALANCE

4.1

OVERVIEW

The Greater Ravensworth Area Water and Tailings Strategy (GRAWTS) is the overarching strategy to manage water and tailings
sharing between the following Glencore operations in the Hunter Valley:
•

Mount Owen Complex (including Mount Owen Mine and Glendell Mine).

•

Liddell Coal Operations.

•

Ravensworth Operations.

•

Integra Underground (IUG) (including water sharing/transfers between IUG and Rix’s Creek Mine).

Two models were used to simulate water management on site for the purposes of this assessment:
Operational model – to model the water balance until the closure and rehab of all GRA sites in 2049 (see below).
Final void model – to simulate the final void levels and volumes in Entrance Pit and South Pit beyond the closure of GRA.

1.
2.

Both models were run for a range of climatic sequences with climate data sourced from SILO Data Drill.
For the operational model, the latest version of Greater Ravensworth Area Water Balance Model (GRAWBM: v7.5.9) was used
in this assessment as it was considered to best reflect the current site conditions. The updates to the model and assumptions
made for this assessment are discussed further in the following section.
To simulate the final void characteristics, a separate model was built to represent proposed final landforms and void equilibrium
in Entrance Pit and South Pit only.

4.2

OPERATIONAL MODEL DEVELOPMENT

GRAWBM is a GoldSim model that enables modelling of the water balances at the various operations, the water transfers
between these operations and water sourcing and discharges. The model considers existing and future operations and is used
to estimate the likely water surplus/deficits and requirements into the future. The model allows detailed analysis, and considers:
•

Direct rainfall onto dam/water storage surfaces.

•

Water loss due to evaporation from water storages and pits.

•

Runoff from natural, rehabilitated and disturbed catchment areas.

•

Groundwater inflow to open cut pits.

•

Water lost to product coal through the CHPP and ROM coal through the crusher (based on projected production rates).

•

Water used for on-site dust suppression (haul roads and stockpiles).

•

External water supplies.

•

Site discharges.

GRAWBM is updated annually to include:
•

Changes to catchments and landuse.

•

Staging of storages.

•

Production and tailings volumes.

•

Updated operational logic to reflect changes to site water management.

•

Any other elements which will affect management of water on site.

The updates are undertaken for the period of the current Mine Operations Plan (MOP) (typically 5 years). Beyond this horizon,
the water balance is periodically updated to reflect operations as they exist under current approvals and forecast closure
planning.
For the purposes of this assessment, and to allow the model to be run to the to the 2050 closure date, the model was updated
to include the following:
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•

Changes to operations at Glendell Mine under GCOP. Including:
‒
‒
‒
‒
‒

•

Extension of Barrett pit.
Sediment dams 11 to 14.
Revised catchments.
Predicted groundwater ingress for North Pit.
Mt Owen to Narama pipeline from TP2 to Narama Dam as per the Mt Owen to Ravensworth SWIA (Engeny, 2019).

Approved changes to North Pit (MGO) as part of MOCO MOD2 (Engeny, 2018) including:
‒
‒
‒

Predicted groundwater ingress for North Pit.
North Pit sediment dams.
Revised catchments.

In addition to these updates, the following assumptions were made:
•

The strategy for utilisation of each of the final voids up to 2050. This will be managed by the ongoing closure planning of the
sites in the GRA which may differ from the assumptions made for this assessment.

•

Closure dates for many storages were undefined, in these cases, the storages were assumed to be rehabilitated and all
runoff directed off site by the date of closure for that site plus five years. The closure date at each operation is shown in below
in Table 4.1.

•

Key storages at each site will continue to operate beyond the general closure of that site if they are required for ongoing
water management within the GRAWTS. This includes storages at MOC and Ravensworth Operations.

•

It was assumed all storages at LCO would be rehabilitated from 2029 onwards. At the date of closure, Entrance Pit will take
over form Reservoir North as the main water storage and transfer point at LCO. The HRSTS discharge point at LCO would
continue to be operational and be moved to Entrance Pit at this point.

•

In both proposed tailings fill scenarios, the water level in Entrance Pit will be kept at 5 m below the tailings level in South Pit
(where practicable) to allow proper drying and consolidation of tailings. The exception to this is when LCO or other sites are
in flood and Entrance Pit is required to be used as a flood storage. Excess water will temporarily be stored in Entrance Pit
and will be dewatered as soon as practicable.

•

For baseline results, there is no requirement to keep the water level in Entrance Pit below that of South Pit to prevent the
saturation of emplaced tailings. Because of this, both storages are mostly utilised as flood storage beyond the closure of
Liddell and only allowed to accumulate water after the assumed final rehab date/end of operational model simulation for GRA
sites in 2049 (I.e., after the timeframe of the operational model).

Table 4.1: Closure Assumptions
Site

Assumed Closure Year

Total Rehab Date

Final Voids1 (End of Mining Date)

MGO (Bayswater North Pit)

2024

N/A

BNP (2024)

Integra Underground

2024

2028

N/A

LCO

2024

2029

South Pit (2024) / Entrance Pit (-)

Ravensworth Operations

2034

2039

Ravensworth North (2034)

MGO (North Pit)

2036

2041

North Pit (2036)

MGO (Barrett Pit)

2044

2049

Barrett Pit (2044)

1

Includes voids remaining operational within the GRAWTS only.
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4.3

OPERATIONAL MODEL RESULTS

The assessment of the potential impacts of the Modification on the predicted water balance is based on the outcomes of a
GoldSim model. The potential impacts of GRAWTS Stage 2 were assessed using 126 climatic sequences (derived from historic
rainfall data from 1889 to 2021) to simulate the water balance for a wide range of climatic conditions.
The model was run for baseline conditions and both the proposed fill scenarios. The partial fill scenario is referred to as Scenario
1 and the complete fill scenario is referred to as Scenario 2. Appendix A contains the modelled tailings deposition for both
scenarios. Total inventory and water levels in Entrance Pit and South Pit are shown below in Figure 4.1 to Figure 4.4. Modelled
tailings bleed is shown in Figure 4.5.
There are differences in modelled volumes between Baseline and Scenario 1 due to the assumptions made to the operation of
South Pit and Entrance Pit, as discussed in Section 4.2. In Scenario 1, water is allowed to accumulate in South Pit after the
completion of tailings emplacement in 2039. Mean water levels in South Pit differ from mean water volumes between scenarios
due to the emplacement of tailings and the increase of the tailings surface.

Figure 4.1: Modelled Median Water Level – South Pit
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Figure 4.2: Modelled Median Inventory – South Pit
Click here to paste figure.

Figure 4.3: Modelled Median Water Level – Entrance Pit
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Figure 4.4: Modelled Median Inventory – Entrance Pit

Figure 4.5: Modelled Tailings Bleed Comparison
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Scenario 1
Generally, total inventory within South Pit and Entrance Pit in Scenario 1 is comparable to the modelled baseline scenario. As
there is no increase to total tailings volumes within the GRAWTS in this scenario, total bleed water within GRAWTS remains
unchanged. Maintaining a low volume of water on the tailings by dewatering to Entrance Pit and the re-use of the bleed water
within GRAWTS results in similar volumes and operation of the GRAWTS compared to baseline conditions.
Other key outcomes of the modelling for Scenario 1 indicate:
•

There are no spills from Entrance Pit or South Pit in any modelled climate scenario.

•

There are no changes to modelled overflows from mine and dirty water dams because of the proposed modification.

•

There was no change to shortfalls in any CHPP.

•

Overall extraction of water under WALs from MOC and RO, varies slightly between the two Scenarios and generally remains
within ±5% across the modelled climate Scenarios. Existing WALs are expected to be sufficient for Scenario 1 of the proposed
modification.

•

Total discharges under HRSTS remain largely unchanged from baseline modelled to the proposed scenarios. No predicted
changes to salt credits or licensed discharge points and limits are expected to be required.

•

Modelled water levels in Entrance Pit generally stay at least 5 metres below the tailings surface in South Pit. This allows
greater drying and consolidation of the tailings in South Pit. When water levels in Entrance do rise above the tailings surface
(particularly in earlier years) these volumes are able to be dewatered in a suitable timeframe.

Scenario 2
The modelled results for Scenario 2 show an increase in total inventory in Entrance Pit due to the entrained water in tailings
received from mining operations outside of the GRAWTS and emplaced in South Pit. In the median climate conditions, the peak
volume in Entrance Pit is expected to reach approximately 16 GL. The volume stored in Entrance Pit increases after the closure
of Ravensworth and the reduction in demand from the CHPP. The peak level in Entrance Pit reaches 2.4 m AHD in the median
climate scenario. At this point the tailings level in South Pit is predicted to be 66 m AHD. It is expected that there will be sufficient
freeboard in Entrance Pit to prevent any spill and to manage the water levels below that of the tailings surface in South Pit. Peak
water levels in Entrance Pit in the maximum climate scenario are expected to reach up to 30 m AHD which results in
approximately 60 m of freeboard to the spill level.
Key outcomes of Scenario 2 are similar to Scenario 1, with the exception of:
•

An increase in water from tailings bleed in South Pit (as shown in Figure 4.4). The modelling indicates that this excess water
can be managed within Entrance Pit and the existing WMS.

•

The increased volume of water results in a reduction of water extracted under WALs of about 24% on average across the
modelled climate scenarios. Existing WALs are expected to be sufficient for Scenario 2 of the proposed modification.

4.4

FINAL VOID MODEL DEVELOPMENT

The final void modelling was undertaken using the GoldSim general purpose simulation software. The model runs on a daily
time step for a period of 500 years and utilises repeated sequences of historical (1889 to 2021) climate data (Silo Data Drill) for
the 500-year simulation.
The water balance model accounts for the volume of water and mass of salt in the final voids. A mass balance check for the salt
balance is included in the model and confirms that all salt flows have been correctly accounted for. Values for the following
parameters were sourced directly from the calibrated GRAWBM model used in this assessment:
•

Rainfall.

•

AWBM runoff model parameters.

•

Groundwater stage relationship.

•

Evaporative losses.

•

Seepage between Entrance Pit and South Pit through the rail barrier (which uses rates consistent with the groundwater
modelling (AGE, 2022).
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In addition to this, the following parameters and assumptions were made for the final void model:
•

A factor was included to reduce evaporative losses relative to the salt concentration of the ponded water.

•

The Model assumes redissolution of accumulated salts when the void has dried out. This is likely to be a conservative
assumption as not all salts will be redissolved, remaining as a crust at the bottom of the water column.

4.5

FINAL VOID MODEL RESULTS

The final void model was run for baseline conditions and Scenario 1 for Entrance Pit and South Pit. Scenario 2 results in a free
draining final landform for South Pit so the final void model for Scenario 2 includes Entrance Pit only.
The final voids at South Pit and Entrance Pit are hydraulically connected through the rail barrier which results in seepage along
a hydraulic gradient between the two voids. Modelled results indicate the seepage rate through the barrier is much smaller than
the volumes of runoff and groundwater inflow and is not a major driver for final void levels.
The modelling predicts that water levels in South Pit will typically reach equilibrium around -11 m AHD and water levels in
Entrance Pit will typically reach equilibrium between – 2 m AHD and -1 m AHD in baseline conditions. Figure 4.6 and Figure 4.7
show the long-term levels and salt concentrations in South Pit and Entrance Pit respectively. Table 4.2 shows the final values
for each void.
In Scenario 1, there is a rapid decline in water level in South Pit in the initial 100 years and water levels remain very low while
tailings consolidate. Modelling indicates that the void is likely to be an ephemeral pit lake, with the lake drying up at least 2-3
times per year. This can be seen in Figure 4.6 below where the water levels for the minimum, 1 st percentile and 5th percentile
daily climate conditions are typically at that of the tailings surface (I.e. there is no water in the pit lake).
Longer term, as salts accumulate and evaporative losses are reduced, there is predicted to be a minor increase in maximum
depths however, modelling indicates that the void is still likely to dry out for several days each year. The drying out of the void
will result in a salt crust forming on previously wetted areas and this salt will potentially not be redissolved in the void lake in
wetter periods. This process has not been accounted for in the modelling.
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Figure 4.6: South Pit Final Void Modelled Water Level
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Figure 4.7: Entrance Pit Final Void Modelled Water Level and Quality
Table 4.2: Final Void Water Recovery Modelling Results
South Pit

Entrance Pit

Parameter
Baseline
Water Level Equilibrium (m
AHD)

Scenario 1

Baseline

Scenario 1

Scenario 2

-12.07

-11.09

-2.830

-2.826

-1.712

Spill Level (m AHD)

80

80

90

90

90

Years to Equilibrium Water
Level (approximate)

200

150

175

175

50

10,693

N/A1

9,347

9,347

9,850

TDS (mg/L)

1. Salinity not accurately modelled due to continual wetting and drying of the pit lake

Modelled results show that water levels in both voids reach an equilibrium between approximately 150 and 200 years in the
Baseline scenario and Scenario 1. Water levels in Entrance Pit in Scenario 2 reach an equilibrium after 50 years due to the
higher starting level at closure. Salt concentrations in both voids in all scenarios are continuing to increase after water levels
reach equilibrium due to evaporation and no flushing of the final voids. Salt transfer into groundwater has not been modelled in
this assessment, however, the groundwater assessment (AGE, 2022) indicates that both final voids are expected to remain as
groundwater sinks and thus the risk of salt influx to shallow groundwater systems is considered to be negligible.
There is a minimum of 90 m freeboard in both voids for all modelled scenarios making the risk of potential spill negligible.
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In the Baseline Scenario and Scenario 1, the equilibrium water levels in South Pit are within 1 m of each other. This is due to
increasing surface area leading to greater evaporation and decreasing groundwater ingress at this level. As a result, the volume
of water in the South Pit void is greatly reduced in Scenario 1 due to the volume of emplaced tailings (approximately 12 GL
compared to less than approximately 0.5 GL).
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5

SURFACE WATER IMPACTS AND MITIGATION MEASURES

5.1

CATCHMENT AREAS

As the Modification does not include changes to the total surface footprint of mining, no appreciable changes to surrounding
catchment areas (including cumulative impacts) are expected to occur as a result of the Modification.
There is a reduction in the final landform catchment areas at both South Pit and Entrance Pit (compared to the approved final
landform) due to a series of diversion drains to be constructed north of South Pit to direct runoff from rehabilitated spoil to
Bayswater Creek. The reductions in the catchment areas of the final voids are shown in Table 3.2.
Besides the proposed filling of South Pit, the final landform for Liddell is considered to be generally consistent with the approved
final landform.

5.2

FLOW REGIMES

There are no changes to the depth of mining associated with the proposed Modification. It is therefore expected that there will
be no increase to groundwater interception from the Modification. Therefore, the potential for impacts to streamflow regimes
(including cumulative impacts) are considered to be negligible, consistent with the approved operations.

5.3

FLOODING AND WATERCOURSE STABILITY

The proposed Modification includes the construction of a section of pipeline from MGO to LCO. This additional pipeline follows
the route of an existing pipeline from west of Bayswater North Pit, along an existing access road where it crosses Bowmans
Creek, to South Pit.
As part of the GCOP application, a flood study was undertaken to inform flood levels in Bowmans Creek and surrounding
tributaries. The model assessed flooding using a combination of:
•

A lumped hydrology model, implemented in XP-RAFTS, to estimate the inflow hydrographs from upper Bowmans Creek,
upper Yorks Creek and catchments surrounding lower Bowmans Creek.

•

A two-dimensional hydraulic model, implemented in TUFLOW, to estimate the flood depths, velocities and shear stresses in
the Yorks Creek Realignment, Swamp Creek, Bettys Creek and the lower reaches of Bowmans Creek.

The model was used to assess flood impacts for the 10%, 5%, 1%, 0.2% and 0.5% AEP design floods and PMF event (GHD,
2019).
Figure 5.1 shows the proposed route of the pipeline and the 1% AEP flood extents from GCOP.
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Figure 5.1 shows that the proposed route does not intercept the flood plain. There are no proposed changes to the existing
crossing of the pipeline at Bowmans Creek (as indicated in Figure 5.1)and therefore, there is expected to be no impact to
instream flooding. Section 5.4 outlines measures to be undertaken to minimise impacts of the pipeline construction in this area
of the creek.
The proposed Modification does not include any other changes to the total extent of mining or significant changes to the approved
water management system. Therefore, the potential for changes in downstream flooding regimes and watercourse stability
(including cumulative impacts) is considered negligible, consistent with the approved operations.

5.4

WATER QUALITY

Erosion and sediment control will continue to be undertaken in accordance with the approved Erosion and Sediment Control
Plans (ESCP). These plans will be updated if the Proposed Modification is approved. The ESCP provides a framework for the
management of erosion and sedimentation in disturbance areas.
The objective of the ESCP is to ensure that appropriate structures and programs of work are in place to:
•

Identify activities that could cause erosion and generate sediment.

•

Describe the location, function and capacity of erosion and sediment control structures required to minimise soil erosion and
the potential for transport of sediment downstream.

•

Ensure erosion and sediment control structures are appropriately maintained.

•

Fulfil the statutory conditions of the Modification approval.

•

Meet industry standards and best practice, especially:
‒

Landcom 2004. Managing Urban Stormwater – Soils and Construction, Volume 1, 4th Edition.

‒

Department of Environment and Climate Change (DECC), 2008. Managing Urban Stormwater – Soils and Construction,
Volume 2A Installation of services.
Department of Environment and Climate Change (DECC) 2008. Managing Urban Stormwater – Soils and Construction,
Volume 2E – Mines and Quarries.

‒

A Construction Erosion and Sediment Control Plan will be prepared prior to the construction of the pipeline.

5.5

RIPARIAN AND ECOLOGICAL VALUES

The Proposed Modification does not include changes to the total extent of mining or significant changes to the approved water
management system, the potential for changes in downstream flow regimes, and therefore ecological conditions, is considered
negligible, compared to the to the approved operations.

5.6

WATER USERS

Since the Proposed Modification does not include changes to the total extent of mining or significant changes to the approved
water management system, the potential for changes in downstream flow regimes (including cumulative impacts), and therefore
downstream water users, is considered minor compared to the to the approved operations. Water balance modelling indicates
that:
•

The current WALs remain sufficient to supply GRA, with the periodic purchase of additional water to continue as per current
practice on site.

•

Discharges under the HRSTS scheme will remain comparable to approved conditions.

5.7

FINAL VOID

Final void water balance modelling (refer to Section 4.5) shows that there is a negligible risk of spill from either South Pit or
Entrance Pit final void. The groundwater report (AGE, 2022) indicates the voids will remain as groundwater sinks. The risk of
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contamination of surrounding water bodies because of the Proposed Modification, either by spill or infiltration, is expected to be
negligible.

5.8

SUMMARY OF PROPOSED MITIGATION MEASURES

The approved ESCPs provide a framework for the management of erosion and sedimentation at each GRA sites. The objective
of the ESCP is to ensure that appropriate structures and programs of work are in place to:
•

Identify activities that could cause erosion and generate sediment.

•

Describe the location, function and capacity of erosion and sediment control structures required to minimise soil erosion and
the potential for transport of sediment downstream.

•

Ensure erosion and sediment control structures are appropriately maintained.

•

Fulfil the statutory conditions of the Modification approval.

•

Meet industry standards and best practice, specifically:
‒
‒

Landcom 2004. Managing Urban Stormwater – Soils and Construction, Volume 1, 4th Edition.
Department of Environment and Climate Change (DECC) 2008. Managing Urban Stormwater – Soils and Construction,
Volume 2E – Mines and Quarries.

In addition to the minor modifications of the existing approved WMS (refer to Section 3), erosion and sediment control will
continue to be undertaken in accordance with the approved ESCP, which will be reviewed and updated to ensure it is consistent
with the operation of the mine and the Proposed Modification.
An ESCP for the construction of the pipeline will be prepared to minimise the risk to water quality in Bowmans Creek during
construction of the pipeline.
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6

MANAGEMENT, MONITORING, LICENSING AND REPORTING

6.1

WATER MANAGEMENT PLAN AND MONITORING

The existing WMP for LCO includes details of erosion and sediment controls (Section 8), surface water and groundwater
monitoring programs (Section 9), as well as a surface and groundwater response plan (Section 10). The WMP includes specific
monitoring for:
•

Erosion and sediment control measures.

•

Surface water quality monitoring.

•

Stream health and channel stability monitoring.

The WMP will be reviewed and updated to include the WMS and water balance associated with the Proposed Modification.
Since the Proposed Modification is contained within the approved disturbance footprint, and results in impacts to the surrounding
surface water environment that are considered consistent with the approved impacts, no proposed changes to the monitoring
locations and metrics are considered necessary. It is noted, however, that the monitoring will be continued until the site is
rehabilitated.

6.2

LICENSING REQUIREMENTS

Licensing requirements for the operations under the POEO Act remain unchanged with the Proposed Modification. There are no
required changes to WALs or HRSTS credits because of the Modification.

6.3

REPORTING

A summary of surface water monitoring results will continue to be provided in the Annual Review, which will include:
•

A summary of monitoring results.

•

An analysis of monitoring results against impact assessment criteria, historical monitoring results.

•

Annual site water balance and comparison against predictions in the see.

•

An identification of any trends in the monitoring results.

•

Any non-compliances reported during the year; and

•

Actions taken to address any non-compliances.

In addition, the Annual Review is to include reporting on significant issues regarding the implementation of the WMP, including:
•

The effectiveness of the erosion and sediment controls.

•

Changes to the site water balance; and

•

Any identified issues or exceedances of trigger values.

The Annual Review will also document reviews and feedback relating to the maintenance and performance of the WMS.
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7

QUALIFICATIONS
a)

b)

c)

In preparing this document, including all relevant calculation and modelling, Engeny Water Management (Engeny)
has exercised the degree of skill, care and diligence normally exercised by members of the engineering profession
and has acted in accordance with accepted practices of engineering principles.
Engeny has used reasonable endeavours to inform itself of the parameters and requirements of the project and
has taken reasonable steps to ensure that the works and document is as accurate and comprehensive as possible
given the information upon which it has been based including information that may have been provided or obtained
by any third party or external sources which has not been independently verified.
Engeny reserves the right to review and amend any aspect of the works performed including any opinions and
recommendations from the works included or referred to in the works if:
i)
ii)

d)

e)
f)

g)
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Additional sources of information not presently available (for whatever reason) are provided or become
known to Engeny; or
Engeny considers it prudent to revise any aspect of the works in light of any information which becomes
known to it after the date of submission.

Engeny does not give any warranty nor accept any liability in relation to the completeness or accuracy of the
works, which may be inherently reliant upon the completeness and accuracy of the input data and the agreed
scope of works. All limitations of liability shall apply for the benefit of the employees, agents and representatives
of Engeny to the same extent that they apply for the benefit of Engeny.
This document is for the use of the party to whom it is addressed and for no other persons. No responsibility is
accepted to any third party for the whole or part of the contents of this Report.
If any claim or demand is made by any person against Engeny on the basis of detriment sustained or alleged to
have been sustained as a result of reliance upon the Report or information therein, Engeny will rely upon this
provision as a defence to any such claim or demand.
This Report does not provide legal advice.
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Appendix A:

Proposed Tailings Depostion
Scenarios
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Figure 8.1: Scenario 1 Modelled Tailings Surface
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Figure 8.2: Scenario 2 Modelled Tailings Surface
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Groundwater Impact Assessment: GRAWTS Stage 2

1

Introduction

Liddell Coal Operations (LCO), Mount Owen Complex (MOC) and Ravensworth Operations are neighbouring
coal mining developments located in the Upper Hunter region of New South Wales. These mines are located
within a mining precinct known as the Greater Ravensworth Area (GRA) (Figure 1.1)
Liddell Coal Operations Pty Limited (LCOPL) manages LCO in accordance with Development Consent
DA 305-11-01, which allows mining operations to take place until 31 December 2028. MOC is managed by
Mt Owen Pty Limited (MOPL) in accordance with Development Consent SSD-5850 which authorises mining
activities to be conducted until 31 December 2037. Ravensworth Operations is managed by Ravensworth
Operations Pty Ltd (ROPL) in accordance with Project Approval PA 09_0176, which authorises mining to be
undertaken until 31 December 2039.
There are several synergies between the GRA operations including a network of water and tailings
management infrastructure referred to as the Greater Ravensworth Area Water and Tailings Scheme
(GRAWTS). The GRAWTS enables the transfer of water and tailings from between Liddell Mine, MOC and
Ravensworth Operations. MOPL, LCOPL and ROPL (the Proponents) propose to modify their respective
planning approvals to facilitate Stage 2 of the GRAWTS. The Modification is sought pursuant to Section 4.55(2)
of the Environmental Planning and Assessment Act 1979 (EP&A Act).
Ravensworth Operations have engaged James Bailey and Associates (JBA) to prepare a Modification Report
to support the proposed modifications to the respective planning approvals. JBA engaged Australasian
Groundwater and Environmental Consultants Pty Ltd (AGE) to assess the impact of the proposal on the
groundwater regime and prepare a groundwater impact assessment (GIA) report for inclusion within the
Modification Report.
This GIA focuses on the Liddell Mine where tailings and mine water are proposed to be stored in the final
voids. This will be the eighth modification to LCOPL’s development consent and is referred to throughout this
report as “the Modification”. The aspects of the Modification located at MOC and Ravensworth Operations will
not affect groundwater systems at Liddell and therefore, are not considered in this GIA.
This report is structured as follows:
• Section 1: Introduction – provides a current overview of approved operations, and the proposed
Modification, background and scope of the assessment;
• Section 2: Regulatory Framework– describes the regulatory setting as related to groundwater;
• Section 3: Project Setting – describes the environmental, geological and hydrogeological setting of the
project;
• Section 4: Groundwater Impact Assessment – describes groundwater modelling methodology and
potential impacts on groundwater users and the surrounding environment; and
• Section 5: Groundwater Monitoring Program – describes the groundwater monitoring program for the
Modification.
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1.1

Objectives and scope of work

The objective of the GIA was to assess the groundwater impacts of the proposed changes to mine operations
due to the Modification, in a manner that meets all requirements of the NSW Aquifer Interference Policy (AIP).
To achieve this objective, the scope of works for the groundwater assessment included:
• review of previous groundwater investigations of Liddell;
• review proposed tailings emplacement and water monitoring datasets;
• summarise and update the conceptual hydrogeological model for Liddell where required;
• update the most recent numerical groundwater flow model for the mid Hunter area to simulate the
Modification;
• compare the predicted magnitude of groundwater impacts for the Modification with the base case;
• assess the groundwater impacts and ensure compliance with the AIP; and
• review the groundwater monitoring program based on any potential impacts of the Modification.
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1.2

Current approved mining

Open cut mining at LCO is undertaken in two separate pits known as the Entrance Pit and the South Cut which
intersect the Lemington, Pikes Gully, Arties, Liddell, Barrett and Hebden seams. The open cut mining
progresses in a south-easterly direction and intercepts the former Liddell underground workings within the
Middle Liddell seam. Post mining open water bodies are approved to occur within the approved final voids.

1.3

Proposed modification

The Modification includes the following activities:
• transfer of tailings from Ravensworth Operations and MOC to Liddell for emplacement within the Liddell
South Cut Void;
• continued transfer of tailings from Ravensworth Operations and Liddell to the West Pit Void at MOC (i.e.
removing the timeframe limitation on the transfers approved in Stage 1 of GRAWTS);
• alterations to the conceptual final landform for the Liddell Mine to reflect the emplacement of additional
tailings in the Liddell South Cut Void. Implementation of a strategy to offset the final voids from one
another to enhance the stability of the Main Northern Rail Line;
• construction and use of minor ancillary infrastructure including:
−

an end-of-pipe flocculation plant and associated power supply in the vicinity of the Liddell South
Cut Void;

−

a water reticulation staging station near the Liddell South Cut Void to supply water to the flocculation
plant and other infrastructure within the GRAWTS;

−

additional tailings and water management infrastructure between the Liddell South Cut Void and
Liddell Entrance Pit Void;

−

realignment of a short section of the existing tailings and water pipelines from the Mt Owen Coal
Handling and Preparation Plant to the Liddell voids (South Cut Void and Entrance Pit Void); and

−

additional powerlines, access roads and other minor supporting infrastructure;

• receipt of tailings from other mining operations in the vicinity of the GRA and emplacement of such
tailings within the Liddell South Cut Void (subject to those mining operations obtaining approval to
transfer tailings to Liddell); and
• transfer of water between mining operations in the vicinity of GRA (subject to those other mining
operations obtaining approval to send and receive water).
Two options for tailings and water storage in the final voids are being considered for the Modification.
Option 1 assumes that the South Cut Void is partially filled with tailings and capped, while Option 2 assumes
that the South Cut Void is fully filled. The surface elevation of each void due to filling profiles are shown on
Figure 1.2. The maximum level of tailings for both options will be below the weathered zone within the
Permian strata. Figure 1.3 and Figure 1.4 show the proposed final landforms for each option after capping and
rehabilitation.
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Figure 1.2 South void tailings surface elevation for option 1 (partial fill) and option 2 (complete fill)
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Figure 1.3 Conceptual final landform (partial fill scenario)
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Figure 1.4 Conceptual final landform (complete fill scenario)
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2

Regulatory framework

2.1

Water sharing plans and licensing

NSW Water Sharing Plans (WSP) establish rules for sharing water between water users and the environmental
requirements of rivers and aquifers, in addition to domestic and municipal water supply, stock watering needs,
industry and irrigation.
Following the introduction of the Water Management Act 2000 (WM Act), The Department of Planning Industry
& Environment -Water (DPIE-Water) progressively developed WSPs for rivers and groundwater systems
across NSW. The dual purpose of the WSPs is to protect the health of rivers and groundwater, while also
providing water users with access licences, equitable conditions, and increased opportunities to trade water
through separation of land and water.
The boundaries of the water sources and respective WSPs within the area of the Modification are shown on
Figure 2.1. Two WSPs apply to the aquifers and surface waters within the vicinity of the Modification, namely:
• Water Sharing Plan for the Hunter Unregulated and Alluvial Water Sources 2009 (Hunter Unregulated
WSP).
• Water Sharing Plan for the North Coast Fractured and Porous Rock Groundwater Sources 2016
(North Coast Fractured and Porous Rock WSP).
The North Coast Fractured and Porous Rock WSP covers groundwater taken from the consolidated
aquifers (not shown on Figure 2.1) underlying the Hunter Unregulated WSPs. The Modification is located within
the Sydney Basin – North Coast Groundwater Source under the North Coast Fractured and Porous Rock
WSP.
The Hunter Unregulated WSP includes the unregulated rivers and creeks within the Hunter River catchment,
the highly connected alluvial groundwater (above the tidal limit) and the tidal pool areas. In total, there are
39 water sources covered by the Hunter Unregulated WSP and nine of these are further sub-divided into
management zones. The Modification is located within the Jerrys Water Source under the Hunter Unregulated
WSP. The trading rules for the Jerrys Water Source allow conversion of surface water licences to aquifer
access licences, subject to assessment (NSW DWE, 2009).
Table 2.1 and Table 2.2 summarises the number of water access licences (WAL) and associated volumes
available for the water sources applicable to the Modification. LCOPL is currently licenced to extract up to
15,500 megalitres per year (ML/year) from the Sydney Basin – North Coast Groundwater Source under the
North Coast Fractured and Porous Rock WSP (Table 2.1). LCOPL is also licensed to extract up to 242 ML/year
of water from the Jerrys Water Source under the Hunter Unregulated WSP (Table 2.2).

Table 2.1
Licence No.

Water licensing – North Coast Fractured and Porous Rock Groundwater Sources WSP –
Sydney North Coast Water Source
Units (ML)

Licence category

WAL39760

5,500

Aquifer

WAL41493

2,500

Aquifer

WAL41497

1,000

Aquifer

WAL41498

6,000

Aquifer

WAL41499

500

Aquifer
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Table 2.2
Licence No.

Water licensing – Hunter Unregulated and Alluvial Water Sources WSP – Jerrys Water
Source
Units (ML)

Licence category

WAL18320

50

Unregulated river

WAL18304

32

Unregulated river

WAL18306

100

Unregulated river

WAL18318

55

Unregulated river

WAL18302

5

Unregulated river
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2.2

Aquifer Interference Policy

The Water Management Act 2000 defines an aquifer interference activity as involving any of the following:
• penetration of an aquifer;
• interference with water in an aquifer;
• obstruction of the flow of water in an aquifer;
• taking of water from an aquifer in the course of carrying out mining or any other activity prescribed by
the regulations; and
• disposal of water taken from an aquifer in the course of carrying out mining or any other activity
prescribed by the regulations.
Examples of aquifer interference activities include mining, coal seam gas extraction, injection of water, and
commercial, industrial, agricultural, and residential activities that intercept the water table or interfere with
aquifers.
The AIP states that:
“all water taken by aquifer interference activities, regardless of quality, needs to be accounted for within the
extraction limits defined by the water sharing plans. A water licence is required under the WM Act (unless an
exemption applies, or water is being taken under a basic landholder right) where any act by a person carrying
out an aquifer interference activity causes:
• the removal of water from a water source; or
• the movement of water from one part of an aquifer to another part of an aquifer; or
• the movement of water from one water source to another water source, such as:
−

from an aquifer to an adjacent aquifer; or

−

from an aquifer to a river/lake; or

−

from a river/lake to an aquifer.“

Proponents of aquifer interference activities are required to provide predictions of the volume of water to be
taken from a water source as a result of the proposed activity. These predictions need to occur prior to
approval. After approval and during operations, these volumes need to be measured and reported in an annual
review or environmental management reports. The proponent must hold sufficient WAL share component and
water allocation to account for the take of water from the relevant water source(s).
The AIP states that a WAL is required for the aquifer interference activity regardless of whether water is taken
directly for consumptive use or incidentally. Activities may induce flow from adjacent groundwater sources or
connected surface water. Flows induced from other water sources also constitute take of water. In all cases,
WALs are required to account for the take from all individual water sources.
In addition to the volumetric water licensing considerations, the AIP requires details of potential:
• “water level, quality or pressure drawdown impacts on nearby water users who are exercising their right
to take water under a basic landholder right;
• water level, quality or pressure drawdown impacts on nearby licensed water users in connected
groundwater and surface water sources;
• water level, quality or pressure drawdown impacts on groundwater dependent ecosystems;
• increased saline or contaminated water inflows to aquifers and highly connected river systems;
• to cause or enhance hydraulic connection between aquifers; and
• for river bank instability, or high wall instability or failure to occur.”
In particular, the AIP describes minimal impact considerations for aquifer interference activities based upon
whether the water source is highly productive or less productive and whether the water source is alluvial or
porous/fractured rock in nature. The AIP prescribes a maximum of 2 m cumulative decline at any water supply
work. If this impact threshold is exceeded, make good provisions will apply for the impacted water supply work.
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A “highly productive” groundwater source is defined by the AIP as a groundwater source which has been
declared in regulations and datasets, based on the following criteria:
a) has a total dissolved solids (TDS) concentration less than 1,500 milligrams per litre (mg/L); and
b) contains water supply works that can yield water at a rate greater than 5 litres per second (L/s).
Highly productive groundwater sources are further grouped by geology into alluvium, coastal sands, porous
rock, and fractured rock. “Less productive” groundwater sources are all other aquifers that do not satisfy the
“highly productive” criteria for yield and water quality.
Figure 2.2 shows the mapped areas of groundwater productivity surrounding the site, including areas classified
as highly productive groundwater. Alluvial lands that are not mapped as “highly productive” are considered to
be “less productive”. Alluvium along Bowmans Creek adjacent to Liddell Mine has been classified as highly
productive. The “highly productive” areas do not entirely overlap with the mapped alluvium extents from the
NSW state-wide seamless geology data package (Colquhoun et al. 2019) and tend to exclude the fringe areas
of the mapped alluvium. The Permian coal measures (porous and fractured rock) are categorised as “less
productive”.
Appendix B compares the predicted impacts associated with the Modification with the requirements of the AIP
discussed above.
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2.3

Conditions of approval

LCOPL operates under Development Consent DA 305-11-01 (DA). The DA requires development of a Water
Management Plan (WMP) and Water Management Performance Measures for the Approved Operations.
Schedule 3, Condition 23 (c) (v) of DA 305-11-01 outlines the items to be addressed in a Groundwater
Management Plan (GWMP), which is a component of the overarching WMP. Additionally, Schedule 3,
Condition 21 of DA 305-11-01 requires that LCOPL hold sufficient WALs to account for water taken as a result
of operations.
LCOPL last updated the WMP in 2020. The WMP and GWMP outline how LCOPL manages environmental
and community aspects, as well as impacts and performance relevant to the water management system.
The WMP provides a framework for the standards, plans and procedures implemented at the mine so that all
operations are managed in accordance with Glencore business principles, polices, standards and all relevant
licences and environmental approvals held by the mine. Section 5 of this document discusses groundwater
monitoring and proposed updates to the GWMP as part of the Modification.
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3
3.1

Project setting
Environmental setting

LCO is located in the Hunter Coalfields of the Sydney Basin and lies within both the Singleton Local
Government Area (LGA) and Muswellbrook LGA. It is approximately 25 km north‐west of the township of
Singleton. LCO lies immediately to the north-west of the Mount Owen Complex and to the north-east of
Ravensworth Operations. Surrounding land uses in the locality include mining and related development,
electricity generation, as well as agricultural activities such as cropping and grazing.
The climate in the region is temperate, characterised by hot summers and mild dry winters, with a rainfall of
between 600 mm and 700 mm per year. Annual evaporation exceeds rainfall throughout the year, with the
greatest moisture deficit occurring during the summer months.
The Cumulative Rainfall Deviation (CRD) is plotted in Figure 3.1 and shows historical rainfall trends in the
region. Monthly records from the SILO dataset were used to calculate the CRD which is the difference between
the actual monthly rainfall and the long-term average monthly rainfall. A rising slope in the CRD plot indicates
periods of above average rainfall, whilst a declining slope indicates periods when rainfall is below average.
A standard technique for assessing groundwater level trends is to compare the water level hydrographs with
the CRD. The CRD can be used to assess if changes in groundwater levels are correlated with climatic
conditions or potentially influenced by other factors such as mining, irrigation etc. Between 2017 to 2019, the
Hunter region was declared as drought affected by NSW DPI as shown by the declining CRD during the period.
Rainfall between 2020 and 2022 was higher than average and the rainfall deficit from the drought was
replenished as indicated by the increasing CRD trend on Figure 3.1.

Figure 3.1 Historical rainfall trend represented as CRD
The nearest water courses to LCO are Bowmans Creek to the east and Bayswater Creek to the south.
Bowmans Creek is ephemeral and periodically has no baseflow. Estimated baseflow into Bowmans Creek is
between 0.1 ML/day and 10 ML/day depending on climatic conditions. Bayswater Creek has been impounded
by Lake Liddell which is adjacent to and north-west of the approved open cut mining areas. As such,
Bayswater Creek receives releases from the dam.
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3.2

Geological setting

LCO is located within the Hunter Coalfield towards the north-eastern margins of the Permian and Triassic
Sydney Basin. The basin formed during a period of crustal thinning and igneous rifting in the Late
Carboniferous to Early Permian and subsequently infilled with Permian and Triassic aged sediments.
The basin is structurally bound by the Carboniferous New England Block along the Hunter-Mooki Thrust Fault
approximately four kilometres to the north-east.
Figure 3.2 shows the regional surface geology across the site and surrounds, based on the NSW state-wide
seamless geology data package (Colquhoun et al. 2019) which is in turn sourced from contemporary geological
mapping (on a variety of scales) across NSW. Table 3.1 provides a detailed summary of the regional geology
and relevant stratigraphic units within LCO and surrounds.
The Permian Wittingham coal measures are stratified (layered) sequences dipping in a west to
south-westerly direction and outcrop over most of the mapped extent. A weathering profile is typically present
as a thin heterogeneous layer of unconsolidated weathered material (regolith) grading through weathered rock
to fresh bedrock. The youngest of the Permian aged sediments is the Jerrys Plains Subgroup (Pwj). The Jerrys
Plains Subgroup comprises of a sequence of coal seams interbedded with claystone, tuff, siltstone, sandstone,
and conglomerate. In the area surrounding LCO, much of the Jerrys Plains subgroup along Bowmans Creek
and Bayswater Creek has been removed by the weathering and erosion and only the Bayswater seam remains.
The Late Permian Vane Subgroup (Pwv) conformably underlies the Jerrys Plains Subgroup and is subdivided
into the Foybrook Formation and the Archerfield Sandstone. The uppermost unit is the Archerfield Sandstone
which comprises well-sorted quartz lithic sandstone deposited in a wave or current dominated lower delta plain
depositional setting. The Archerfield Sandstone occurs at the base of the Bayswater seam, and is
distinguishable as a massive, light brown or honey coloured sandstone. The Foybrook Formation comprises
coal bearing sequences with wedges of siltstone and sandstone. Table 3.1 shows the main coal seams
occurring in the formation.
The Permian sediments are unconformably overlain by thin meandering lineaments of Quaternary alluvial
sediments deposited along drainage line flood plains. These deposits comprise clay, silt, sand, and gravel
along the present-day alignments of Bowmans Creek and Bayswater Creek. The extent of the Quaternary
alluvium shown in the map was previously updated along Bowmans Creek, Main Creek and Bettys Creek
where localised studies by AGE (2018b) and SKM (2014) have confirmed the extent of alluvial sediments.
The Quaternary sediments are about 10 to 15 m thick along Bowmans Creek and Bayswater Creek.
The main regional geological structures at LCO and the surrounding region are also shown in Figure 3.2.
Regionally, the structure and dip of the coal measures is also influenced by large fold structures, including the
Camberwell Anticline. Along the anticline structure, the basement of the Wittingham Coal measures is relatively
close to the surface. The closest significant fault structure to LCO is Davis Creek Fault at the southern end of
the mine. The fault strikes in a north easterly orientation adjacent to the Ravensworth Operations which then
continues through to the Liddell Mine (Umwelt, 2010). At Liddell Mine there have been observations of distinct
groundwater pressure differences on either side of the fault structure and therefore, the fault was
conceptualised as a barrier to groundwater flow (Jacobs, 2014).
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Table 3.1

Summary of Regional Geology

Age

Stratigraphic Unit

Description

Quaternary

Quaternary sediments – alluvium (Q, QH)

Clay, silt, and sand overlying basal clayey
sands and gravels in places.

Tertiary

Cenozoic terrestrial deposits (CZ)

Silt, sand and gravel

Jurassic

Volcanics (Jui__d)

Flows, sills and dykes

Jerrys Plains Sub-group
(Pwj)

Cyclic coal seam sequence with dark-grey to
black laminated shale and siltstone. Coal
seams, in the order of increasing age and
depth, include:
•
Whybrow Seam;
•
Redbank Creek Seam;
•
Wambo Seam;
•
Whynot Seam;
•
Blakefield Seam;
•
Glen Munro Seam;
•
Woodlands Hill Seam;
•
Arrowfield Seam;
•
Bowfield Seam;
•
Warkworth Seam;
•
Mt Arthur Seam;
•
Piercefield Seam;
•
Vaux Seam;
•
Broonie Seam; and
•
Bayswater Seam.

Vane Sub-group (Pwv) –
Archerfield Sandstone

Bronze-coloured lithic sandstone

Vane Sub-group (Pwv) –
Foybrook Formation

Coal bearing sequences with wedges of
sandstone and siltstone. Coal seams, in the
order of increasing age and depth, include:
•
Lemington Seam;
•
Pikes Gully Seam;
•
Arties Seam;
•
Liddell Seam;
•
Barrett Seam; and
•
Hebden Seam.

Saltwater Creek Formation
(Pwts)

Sandstone and siltstone, minor coaly bands,
siltstone towards base.

Wittingham Coal
Measures
Permian

Maitland Group (Pmt)

3.3

Siltstone, claystone and minor fine-grained
sandstone.

Hydrogeological units

The geological units occurring in the region can be grouped into the following ‘hydrostratigraphic units’ based
on their ability to store and transmit groundwater:
• Quaternary alluvium, which forms a relatively thin aquifer system where it occurs along Bowmans Creek
and Bayswater Creek drainage lines.
• Permian sediments that can be divided into:
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−

thin, generally dry and variably permeable weathered rock (regolith);

−

non-coal interburden that forms aquitards; and

−

low to moderately permeable coal seams that act as the most transmissive strata within the coal
measures sequence that can be considered a poor aquifer.
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3.4

Groundwater monitoring network

Glencore monitors groundwater levels at LCO within the Quaternary alluvium and Permian coal measures
using a network of monitoring bores. There is also a wider network of monitoring bores and vibrating wire
piezometers (VWP) installed at surrounding mines. The monitoring bores within the Quaternary alluvium are
typically relatively shallow with standard uPVC casing. The Permian strata is monitored using a combination
of monitoring bores and arrays of VWP sensors for the deeper strata within the geological sequence.
Figure 3.3 shows the locations of the monitoring bores and VWPs that comprise the LCO monitoring network.
The monitoring bores target the Quaternary alluviums, as well as key coal seams and interburden units being
mined. Tables with the construction details for each of the monitoring sites along with information on the aquifer
thickness, recent static water levels and measurements of hydraulic conductivity were presented by
AGE (2018b).
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3.5

Groundwater regime

Data collected from the network of monitoring bores presented in section 3.4 can be used to describe the
groundwater regime in the vicinity of the mine. Water levels from the ALV-L series of bores which monitors
Bowmans Creek alluvium adjacent to LCO is presented in Figure 3.4. The cumulative rainfall deviation (CRD)
line is also plotted in the figure to review the effect of long-term rainfall and drought in the region.
Figure 3.5 shows the water levels in ALV-S series of bores which monitors the regolith below the alluvium
which is spatially paired with the ALV-L bores. Overall, the graphs show relatively stable water levels until
2017, with shorter term fluctuations associated with rainfall recharge events in both the alluvium and regolith
below it. Water levels in the alluvium and regolith declined during the 2017 – 2019 drought before rapidly
recovering back to pre-drought levels in March 2020.
The historical underground workings at LCO are used for water storage. The four underground areas are
known as the Hazeldene workings, Middle Liddell workings, 8-South and M49 workings. The underground
workings are divided by non-mined coal or dykes that act as separate compartments which join and spill into
each other at different levels. Figure 3.6 shows water levels in Haz 1, Middle Liddell Bore, Mt Owen 2 and M49
bores which dewater the Hazeldene, Middle Liddell, 8-South and M49 workings respectively. The bores are
used by LCOPL to manage water inflows from the underground workings into the overlying open cut
operations. The bores show distinctly managed water levels in each underground workings; 50 mAHD in
Hazeldene workings (Haz 1), -20 mAHD in M49 workings (M49 and Mt Owen 2) and -60 mAHD in the Middle
Liddell workings (Middle Liddell Bore). Groundwater levels in the underground working areas are below the
base of the alluvium and are disconnected from the overlying Bowmans Creek alluvium groundwater system
by non-coal interburden that act as aquitards. Dewatering of the underground workings therefore does not
directly affect water levels in Bowmans Creek alluvium.
Water levels between the open cut mining areas and the alluvium are monitored by the multi-level monitoring
bore PGW5. The water levels from PGW5 are presented in Figure 3.7. ‘PGW5 (S)’ monitors the overburden
below Bowmans Creek Alluvium, while ‘PGW5 (L)’ monitors the Pikes Gully Seam below it. Groundwater levels
in the closest paired alluvium and regolith monitoring bore ALV2 located 700 m downstream along Bowmans
Creek are also presented in the hydrograph. Comparison of recent water level trends from 2017 between Pikes
Gully Seam, regolith, overburden underneath the alluvium and the CRD suggests that the drought and
operations the open cut mining all potentially contribute to the decline in alluvium water levels at this location.
Water levels in the Pikes Gully Seam, PGW5 (L) were above 95 mAHD prior to 2019 and above the base of
Bowmans Creek alluvium of 93.5 mAHD at this location. Bowmans Creek alluvium at this location is therefore
likely to receive baseflow from the upward pressure head from the Permian. Open cut mining in the South Cut
and Entrance pits intersects and progressively dewaters the Pikes Gully Seam. When water levels in Pikes
Gully Seam declined below the base of alluvium in 2019, baseflow from the Permian at this location likely
reduced resulting in a sharper water level drop in the alluvium and regolith in ALV2. The 2017-2019 drought
has also contributed to the water level decline in the alluvium.
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Figure 3.4 Water levels in Bowmans Creek Alluvium

Figure 3.5 Water levels in regolith below Bowmans Creek Alluvium
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Figure 3.6 Managed water levels in historical underground LCO workings

Figure 3.7 Water levels at ALV2 and PGW5
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4

Groundwater impact assessment

4.1

Groundwater model setup and calibration

The significant development of mining in the mid-Hunter region surrounding the Project means there have
been many previous groundwater modelling efforts to estimate the impact of mining on the groundwater
regime. The numerical model utilised for the Project was first developed for Liddell MOD5 (SKM 2014) and
has been regularly updated to assess the impact of changes to mining proposed at surrounding operations
including Glendell (AGE, 2018a), Mount Owen (AGE, 2018b) and Integra. A significant update to the regional
model was undertaken in 2021/2022 to assess the impact of continued mining at the Hunter Valley Operations
(in-press). This model was used to assess the impact of the Modification at Liddell.
The model utilises the MODFLOW-USG code to simulate groundwater flow in the Project region. The model
is regional in scale and represents the key geological units as 33 layers extending approximately 23 km from
west to east and 28 km long in the north to south direction. Figure 4.1 shows the model extent and grid.
The model includes the full extents of the Liddell Mine as well as the:
• Hunter Valley Operations;
• Glendell Mine (including the proposed continued operations);
• Ravensworth Operations;
• Ashton Open cut and Underground Mine; and
• United and Wambo open cut mines.
The Mount Owen, and Integra mines were removed from the model, but represented by a general head
boundary informed by water levels predicted for the Glendell Continued Operations Project (AGE, 2018a).
Overall, the model comprises 411,870 cells across the 33 layers. The key hydrostratigraphic units within the
Quaternary and Permian formations, identified in the conceptual model, are represented in the numerical
model. Model layers were created to separately represent the following hydrostratigraphic units:
• Quaternary alluvium;
• surficial weathered Permian formations;
• coal seams (groups of seam plys); and
• non-coal interburden strata that separate the coal seams.
The model layers are described in Table 4.1.
When compared to the previous model developed for Liddell MOD5 (SKM 2014), the updated model used for
the Modification includes updates to the:
• model layers;
• saturated thickness of the adjacent alluvial systems,
• depth and progression of mining at Liddell; and
• conceptualisation and calibration;
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Table 4.1

Model layers

Geological Period

Quaternary

Newcastle Coal Measures

Permian (Wittingham Coal Measures)

29

Stratigraphic unit

Model layer

Less productive alluvium / regolith

1

Highly productive alluvium

2

Weathered zone

3

Newcastle seam

4

Whybrow seam

4

interburden

5

Wambo seam

6

interburden

7

Whynot seam

8

interburden

9

Blakefield, Glen Munro & Woodlands Hill seams

10

interburden

11

Arrowfield seam

12

interburden

13

Bowfield seam

14

interburden

15

Warkworth seam

16

interburden

17

Mt Arthur seam

18

interburden

19

Piercefield, Vaux seams

20

interburden

21

Broonie, Bayswater seams

22

Interburden

23

Interburden

24

Lemington, Pikes Gully seams

25

Interburden

26

Interburden

27

Arties, Liddell seams

28

Interburden

29

Barrett seam

30

Interburden

31

Hebden seam
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The model also represents a regional dyke that trends in a north-east to south-west direction running to the
south of the Liddell mine.
The groundwater model was calibrated over the period 1970 to 2020 using available groundwater level data.
The model was calibrated by adjusting aquifer parameters and stresses to produce the best match between
the observed and simulated water levels. Manual testing and automated parameterisation software were used
to determine optimal hydraulic parameters and recharge rates to achieve the best history match to the available
water level measurements from monitoring bores. The scaled root mean square error was 9.2% unit weight.

4.2

Water balance models

The predictions of GoldSim water balance modelling (Engeny, 2022) were used to fix water levels within the
groundwater flow model to represent the approved and proposed modification of the South Cut and Entrance
Pit Final Voids.
The approved post closure landform includes final void lakes within the Entrance Pit and South Pit final voids.
These lakes will form slowly over time as a result of groundwater seepage, rainfall runoff and direct rainfall on
the lake surface. Water balance modelling conducted for Liddell MOD5 estimated that the water level within
the final void lakes of the South Pit and Entrance Pit would recover and stabilise at approximately 67 m AHD.
This relatively elevated water level was influenced by the groundwater inflow rates assigned in the water
balance model. Subsequent observations during mining indicated that the groundwater inflows are lower than
those estimated by the Liddell MOD5 assessment.
The water balance model for the final voids was updated by Engeny (2022) using the lower groundwater inflow
rates observed since Liddell MOD5. The modelling indicated the water levels within the final voids would
recover and stabilise at lower levels of approximately -3 mAHD in the Entrance Pit, -12 mAHD in South Cut
after a period of approximately 200 years.
Engeny (2022) also conducted water balance modelling as part of the Modification to assess the water level
recovery within the Liddell final voids with tailings disposal occurring within South Cut. Two scenarios were
simulated, the first representing the partial filling of South Cut void with tailings, and the second representing
complete filling with tailings. It is intended that Entrance Pit will be used to store mine water from the GRAWTS
mines during operation, and remain a final void lake post closure in 2050.
Figure 4.2 shows the water levels predicted for the approved final voids, and the proposed partial and complete
filling scenarios over a period of 200 years. The figure shows that the water levels within the final voids are
predicted to recover to similar levels for both the approved and proposed scenarios. The water levels are
predicted to approach a new equilibrium after approximately 150 years from the commencement of tailings
emplacement.
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Figure 4.2 Simulated void water level - partial fill scenario
The groundwater flow model for the Modification was updated using the predictions of the water balance
models to represent the following three scenarios:
1. approved filling of the final voids with water only;
2. partial fill of South Cut Void with tailings from 2023 to 2034; and
3. complete fill of South Cut Void with tailings from 2023 to 2050.
The MODFLOW time variant specific head package was used to represent the water levels predicted by the
water balance model within the groundwater flow model. The tailings within South Cut were represented with
the MODFLOW time variant material package with a horizontal hydraulic conductivity of 2.4 x 10-3 m/day and
a vertical hydraulic conductivity of 4.9 x 10-4 m/day.
The numerical model was used to assess how the alterations to the Entrance and South Cut voids proposed
by the Modification may impact the surrounding groundwater system. The updated groundwater flow model
was used to identify the incremental influence of the Modification on the groundwater regime. This was
achieved by comparing impacts predicted for the approved water filled voids, with impacts predicted for the
two scenarios under consideration for tailings emplacement in the South Cut Void. The change in groundwater
flow post mining due to the Modification was compared to a scenario where all open cut mining at LCO was
assumed to end in 2009, which is the commencement of the Hunter Unregulated WSP.
The sections below describe the predicted water levels, drawdown and water quality for each scenario.

4.3

Groundwater flow directions

The numerical model was used to simulate groundwater levels from the start of tailings emplacement through
to the closure of Liddell Mine in 2050 and for an additional period of 1,000 years post mining (until 3147)
(Appendix A). The predicted water table was extracted from the model at 10 years, 20 years, 75 years and
125 years after the commencement of tailings emplacement and is shown for the approved and proposed
closure scenarios in Figure A 1 to Figure A 4.
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The figures of predicted water table generally show the water table remains depressed within the footprint of
mining during emplacement and post closure. The figures show water levels in the final voids remain below
the level of the water table in the adjacent alluvial groundwater systems due to the evaporative pumping effect
from the surface of the final void water bodies. This means the final voids will act as a sink, with hydraulic
gradients in the shallow groundwater regime being inwards towards the final void water bodies. These results
are generally in accordance with the modelling undertaken by SKM (2014) for MOD5 that concluded
“…groundwater heads within the Bowmans Creek alluvial aquifer recover to levels equal to or above the
estimated and observed levels at the introduction of the Hunter Unregulated and Alluvial WSP (August 2009),
and above water levels in the Entrance Pit and South Pit final voids. This ensures no leakage occurs from the
final voids to the alluvial aquifer.”
For the complete fill scenario, the figures show higher water levels within the footprint of the South Cut
emplacement zone due to the lack of evaporative surface action in this scenario. In this circumstance, the
model predicts groundwater levels will rise higher within the low permeability tailings and a hydraulic gradient
will establish towards the adjacent Entrance Pit, which becomes a sink in the groundwater regime.
Additionally, the simulated water table for the complete fill scenario shows an area of depressed water table
immediately to the south of the South Cut emplacement zone. This water table is influenced by depressed
groundwater levels in the underlying model layers that represent the Permian strata. The Permian strata are
influenced by the adjacent final void proposed for the Glendell Continued Operations Project that is
represented in the model as a specified head boundary condition with a long-term water level of about
-65 mAHD, and therefore also acts as a regional sink within the groundwater regime.
Figure A 5 to Figure A 8 show the simulated potentiometric surface within the Middle Liddell seam at 10 years,
20 years, 75 years, and 125 years after tailings emplacement commences for the approved and proposed
closure scenarios. The figures show that for both the approved and proposed scenarios, a gentle hydraulic
gradient towards the proposed Glendell Continued Operations Project final void establishes over time within
the Middle Liddell seam. The Middle Liddell seam was subject to historical bord and pillar underground mining
in the area between the Liddell Open Cut and the proposed Glendell Continued Operations Project final void
which enhances connectivity across between these voids.
The predicted water levels indicate that the water bodies within the final voids will form a sink within the
groundwater regime at the water table. However, at depth within the voids there is the potential for some
outflow of waters towards the Glendell Continued Operations Project final void, particularly through the
Middle Liddell seam. The modelling undertaken by SKM (2014) for the approved MOD5 for the open water
bodies reached a similar conclusion using steady state simulations with SKM concluding“…Entrance Pit final
void will act as a sink for groundwater flow from the surrounding hard rock aquifer (i.e. groundwater heads in
the surrounding aquifer will be greater than the final void water level), and the South Pit final void will act as
a source of groundwater flow to the hard rock aquifer when water levels are above approximately 65 m AHD.”

4.4

Groundwater drawdown

Figure A 9 and Figure A 10 show the predicted drawdown within the Quaternary alluvium at 75 years and
125 years after tailings emplacement commences. Three windows are displayed on each figure. The left side
window shows the predicted drawdown from the approved closure scenario of water filled final voids.
The middle window and right window show the drawdown predicted to occur for the partial tailings fill and
complete fill scenarios respectively.
The drawdown figures show that under the approved scenario the Bowmans Creek alluvium is not predicted
to experience significant drawdown, with typically less than 1 m occurring in response to the evaporative sink
effect of the final void lakes. A small area of the Bowmans Creek alluvium immediately adjacent to the
Entrance Pit is predicted to experience up to 2.0 m of drawdown. Bayswater Creek alluvium is predicted to
experience 0.5 m to 2m in the region immediately adjacent to the South Cut. Bowmans Creek is flanked by
a relatively thin strip of alluvial sediments that does not form a highly productive aquifer and terminates
downstream where it has been diverted around the Ravensworth mine.
The middle and right windows in Figure A 9 and Figure A 10 show the drawdown predicted to occur for the
partial and fully filled tailings scenarios is very similar to the approved drawdown, indicating there is no
additional drawdown associated with the Modification.
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4.5

Groundwater dependent ecosystems

A review of the Bureau of Meteorology Groundwater Dependent Ecosystems Atlas (GDE Atlas) shown on
Figure 4.3 shows aquatic and terrestrial GDEs are potentially present in the Project region. The GDE Atlas
was developed as a national dataset of Australian GDEs to inform groundwater planning and management.
The register indicates there are areas of low and high potential terrestrial GDEs, and moderate potential
aquatic GDEs along Bowmans Creek. Most of the areas showing ‘low potential GDE’ align with remnant
terrestrial vegetation occurring on Permian regolith outside the alluvial flood plains. Given the deeper water
table outside the floodplain, it is expected these vegetation communities would be unlikely to rely on deep
groundwater. Some vegetation has already been removed by mining at Liddell.
The riparian vegetation and aquatic ecosystems along Bowmans Creek are considered potential GDEs.
The drawdown predicted to occur due to the Project is largely less than 2 m. The AIP specifies a minimal
impact threshold for the water table level of alluvial water sources as “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 groundwater dependent ecosystem”. There are no high-priority GDEs listed in the relevant water
sharing plans in the region of the Project. The Project therefore does not exceed the minimal impact thresholds
and complies with the AIP.
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4.6

Impact on private bores

Figure 4.4 shows water bores listed on the NSW State government groundwater bore database and land
ownership. There are no water supply bores on private land in proximity to the Liddell mine.
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4.7

Water licensing

The AIP requires the accounting of all groundwater take, either directly or indirectly from groundwater systems.
Groundwater intercepted from the mining area is considered a direct take from the Permian groundwater
system, whilst the changes in flows occurring within the Quaternary alluvium and rivers resulting from
depressurisation of the underlying Permian strata is considered an indirect take.
As discussed in Section 2, two WSPs apply to the aquifers and surface waters affected by the Project – these
are the WSPs for the:
• Hunter Unregulated and Alluvial Water Sources 2009 (Hunter Unregulated WSP); and
• North Coast Fractured and Porous Rock Groundwater Sources 2016. (North Coast Fractured and
Porous Rock WSP).
The Hunter Unregulated WSP is divided into water sources that are largely based on catchment boundaries.
The Project falls within the Jerrys Water Source. The predicted annual groundwater volumes required to be
licensed to account for the peak water take are summarised in Table 4.2. LCO currently holds 15,500 ML of
water access licences which is more than the peak volume to account for the post mining impacts to the
Sydney Basin North Coast Water Source.
LCO holds 242 units of water entitlements in the Jerrys water source, which also exceeds the peak take
predicted for the approved operations and the Modification, noting groundwater and surface water units can
be used interchangeably in this water source.

Table 4.2

Water licensing - peak take (ML/year)

Water sharing plan

Water source/
management zone

Approved

Partial fill

Complete fill

LCO held units

North Coast Fractured
& Porous Rock WSP

Sydney Basin North
Coast

598

320

307

15,500

Jerrys

194

161

131

242

Hunter Unregulated
WSP

Notes: 1. Jerrys Water Source water take calculated compared to conditions at commencement of Hunter Unregulated WSP 2009.
2. Water take from Sydney Basin North Coast Water Source corrected to prevent double accounting with take from Jerrys Water
Source.

4.8

Water quality

The predicted water levels indicate that the water bodies within the final voids will form a sink within the
groundwater regime at the water table. However, at depth within the voids there is the potential for some
outflow of waters, particularly through the Middle Liddell seam, towards the Glendell Continued Operations
Project final void. The risk associated with the seepage depends on the quality of waters leaving the final voids,
the volume of seepage, and the ultimate discharge location.
Water budgets from the numerical model indicate the long-term leakage out of the voids for the partial fill and
complete fill scenarios is approximately 66 ML/year and 60 ML/year. The hydraulic gradients predicted by the
model indicate this seepage from the voids will flow towards and discharge within the proposed
Glendell Continued Operations Final Void. If the Glendell Continued Operations Project was not constructed,
then flow would likely be towards other final voids within Ravensworth Operations and/or Mount Owen
Complex.
Table 4.3 includes a recent analysis of decant water from the West Pit tailings facility in the Mount Owen
Complex. The table also includes a summary of recent water quality analysis for monitoring bores NPZ11 and
NPZ11a which are installed within the Permian strata down hydraulic gradient of the Entrance Pit and
South Cut voids in the area of the proposed Glendell Continued Operations final void.
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The water quality data indicates the tailings decant water is slightly alkaline and brackish.
Groundwater samples from bores within the Permian strata have a neutral pH and similarly brackish water
quality. Sulfate is higher in the samples of tailings decant waters when compared to the groundwater samples
which is commonly low in sulfate. Nitrogen species are also higher within the tailings decant water compared
to groundwater samples. The tailings water would be generally suitable for livestock drinking water in terms of
metals concentrations but exceed guideline levels for salinity and sufate.
The AIP specifies that:
• projects should not increase the long-term average salinity in a highly connected surface water source
by greater than 1% per activity at the nearest point to the activity; and
• any change in the groundwater quality should not lower the beneficial use category of the groundwater
source beyond 40 m from the activity.
The water quality data available for tailings indicates that it is likely any leakage from the final voids through
the deeper coal seams will have a similar brackish to saline quality to the in-situ groundwater within the
Permian strata. Therefore, it is unlikely that any seepage from the final voids would degrade the beneficial use
of the groundwater within the Permian strata as the tailings water is a similar quality, which is too saline for
most beneficial uses. Any leakage from the final voids through the Permian strata will be diluted along the flow
path through the coal seams before discharging into the proposed Glendell Continued Operations Final Void
which is a terminal sink within the groundwater regime.

Table 4.3

Water Quality – West Pit Tailings Decant and Groundwater Samples
West Pit
Tailings

NPZ11

NPZ11a

Livestock
trigger values
(ANZECC 2000)

04/05/2021

05/08/2021

20/09/2019

---

Lab pH (pH unit)

8.60

7.08

---

---

Total Dissolved Solids (mg/L)

5,680

---

---

4000 – 5000
(beef cattle)

Lab Electrical Conductivity (µS/cm)

8,190

11,800

---

---

Field Electrical Conductivity (µS/cm)

---

13,980

10,860

---

1,680

2,550

2,170

---

Dissolved Potassium (mg/L)

20

9

6

---

Dissolved Magnesium (mg/L)

175

58

14

---

Dissolved Chloride (mg/L)

1,340

3,380

3,290

---

Dissolved Calcium (mg/L)

89

77

45

1000

Bicarbonate Alkalinity as CaCO3 (mg/L)

628

931

697

---

Hydroxide Alkalinity as CaCO3 (mg/L)

<1

<1

<1

---

1,990

<1

3

1,000 - 2,000

701

931

721

---

---

0.1

0.1

---

Nitrite as N (mg/L)

0.69

<0.01

---

30

Nitrite + Nitrate as N (mg/L)

5.35

0.02

---

---

Sample Site
Date/Time Sampled

Major Ions
Dissolved Sodium (mg/L)

Sulfate as SO4 (mg/L)
Total Alkalinity as CaCO3 (mg/L)
Nutrients
Total Phosphorus as P (mg/L)
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West Pit
Tailings

NPZ11

NPZ11a

Livestock
trigger values
(ANZECC 2000)

Nitrate as N (mg/L)

4.66

0.02

---

400

Total Kjeldahl Nitrogen as N (mg/L)

3.9

---

---

---

Total Nitrogen as N (mg/L)

9.2

---

---

---

Total Zinc (mg/L)

0.005

0.084

0.09

20

Total Nickel (mg/L)

0.02

0.002

---

1

Total Manganese (mg/L)

0.012

0.127

0.078

Not sufficiently
toxic

Total Iron (mg/L)

0.24

---

---

Not sufficiently
toxic

Sample Site

Metals

Total Copper (mg/L)

<0.001

0.003

---

0.4 - sheep
1 - cattle
5 - pigs
5 - poultry

Total Cobalt (mg/L)

0.005

<0.001

---

1

Total Arsenic (mg/L)

0.015

<0.001

0.006

0.5 – 5

Total Aluminium (mg/L)

0.13

0.36

1.28

5

Note: 1) Metals and major ions sampled 19/6//2015.
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5

Groundwater monitoring

LCO operates in accordance with a WMP which was prepared in consultation with NSW government agencies.
The WMP includes a standalone Groundwater Management Plan (GWMP) that was last updated in 2020.
The WMP describes the management of environmental and community aspects, impacts and performance
relevant to the sites water management system. Based on the assessment conclusions it is recommended
additional monitoring sites will be installed around the proposed final voids. The sites should be determined in
consultation with DPIE, and the GWMP updated to include Trigger Action Response Plans for tailings and
leakage.
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6

Conclusions

A numerical groundwater flow model was used to simulate the impact of the approved closure scenario, and
the proposed Modification which involves emplacement of tailings within the South Cut final void.
The numerical modelling indicated a similar outcome for both the approved final landform, and the Modification,
with the final void water bodies forming sinks within the shallow groundwater regime. The water levels within
the final voids are predicted to remain well below the level of the adjacent alluvial aquifers, meaning tailings
waters will not interact with the alluvial systems. At depth within the voids there is the potential for some outflow
of groundwater and tailings waters towards the Glendell Continued Operations Project final void, particularly
through the Middle Liddell seam.
Water quality data indicates it is unlikely that any seepage from the final voids would degrade the beneficial
use of the groundwater within the Permian strata as the tailings water is a similar quality, which is too saline
for most beneficial uses. Any leakage from the final voids through the Permian strata will be diluted along the
flow path through the coal seams before discharging into the proposed Glendell Continued Operations
Final Void which is a terminal sink within the groundwater regime.
Numerical modelling indicates the approved water body within the final voids will generate some residual
drawdown within the adjacent alluvial groundwater systems. The drawdown is generally less than 2 m.
The modelling indicates the Modification does not significantly increase the drawdown within the adjacent
alluvium above the impact of the approved closure plan.
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Table B 1

Accounting for or preventing the take of water

AIP requirement

Proponent response

1

Described the water source (s) the activity will take
water from?

Section 4.7 describes the volume of water taken from the:
• Sydney Basin – North Coast Water Source
• Jerrys Water Source

2

Predict the total amount of water that will be taken
from each connected groundwater or surface
water source on an annual basis as a result of the
activity?

Section 4.7 summarises the peak take of water from each
water source due to the approved mining and the
additional effect of the Modification. LCO hold sufficient
units to account for predicted water take.

3

Predicted the total amount of water that will be
taken from each connected groundwater or
surface water source after the closure of the
activity?

Section 4.7 summarises the peak take of water from each
water source after cessation of mining. LCO hold sufficient
units to account for predicted water take.

4

Made these predictions in accordance with
Section 3.2.3 of the AIP? (page 27)

Based on 3D numerical modelling

5

Described how and in what proportions this take
will be assigned to the affected aquifers and
connected surface water sources?

Section 4.7 summarises the peak take of surface water
and groundwater from each water source due to the
approved mining and the additional effect of the
Modification. LCO hold sufficient units to account for
predicted water take.

6

Described how any licence exemptions might
apply?

Not necessary.

7

Described the characteristics of the water
requirements?

Not necessary.

8

Determined if there are sufficient water
entitlements and water allocations that are able to
be obtained for the activity?

Section 4.7 describes the entitlements held by the
proponent and indicates there are sufficient entitlements to
account for water taken from the different water sources.

Considered the rules of the relevant water sharing
plan and if it can meet these rules?

The ‘Cease to Pump’ rules for the Jerrys Water Source
requires “From year six of the plan, all licence holders
must cease to pump when there is either no visible inflow
to, or outflow from, the pumping pool. N.B. From year six
of the plan the cease to pump condition will apply to
aquifer access licences extracting from all alluvial aquifers
within 40m of an unregulated river, except for Domestic
and Stock access licences and Local Water Utilities
Access licences.”

9

The predicted take of water from the Jerrys Water Source
due to the activity is an indirect and passive water take
that occurs not due to pumping from the water source, but
due to depressurisation of the underlying bedrock being
mined. This rule has been considered and it is concluded
it is not possible to meet this rule as it is designed for
active pumping sites.
10

11

1

Determined how it will obtain the required water?

Groundwater will not be used but will be lost to
evaporation from the surface of the water bodies within the
final voids.

Considered the effect that activation of existing
entitlement may have on future available water
determinations?

The following WALs and share components are available
for each of the water sources affected to be impacted by
the approved and proposed activity:
• Jerrys Water Source –1,246 units of surface water
and aquifer water over 10 Water Access Licences
• Sydney Basin North Coast Water Source - 187
WALs and 67,794.5 units of aquifer water
Source - https://waterregister.waternsw.com.au/waterregister-frame
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AIP requirement

Proponent response

Considered actions required both during and postclosure to minimise the risk of inflows to a mine
void as a result of flooding?

Refer to other reports associated with the Modification.

Developed a strategy to account for any water
taken beyond the life of the operation of the
Project?

Section 4.7 summarises the peak take of water from each
water source due to the approved mining and the
additional effect of the Modification. Water take will be
validated over time and if necessary, water access
licences surrendered to account for the water taken
beyond the life of the operation. LCO hold sufficient units
to account for predicted water take.

Will uncertainty in the predicted inflows have a
significant impact on the environment or other
authorised water users?
Items 14-16 must be addressed if so.

There is inherent uncertainty in the predictions of
groundwater models as the ‘water take’ predictions are
difficult to measure and validate. Despite this fact,
a significant portion of the Entrance Pit and South Pit at
LCO has already been completed and monitoring has not
detected any unforeseen impacts on the environment or
authorised water users. There are no private water supply
bores and no high priority groundwater dependent
ecosystems that could be impacted by the Modification
and therefore some residual uncertainty in model
predictions is not considered problematic.

Considered any potential for causing or enhancing
hydraulic connections, and quantified the risk?

Open cut mining is not expected to generate significant
fracturing beyond the pit shell. Tailings material has
a naturally low permeability and will potentially act to
retard hydraulic connections that would be present in an
open pit.

15

Quantified any other uncertainties in the
groundwater or surface water impact modelling
conducted for the activity?

Uncertainty analysis not undertaken due to low identified
risks, as voids will form sink within the water table, any
leakage will be captured in surrounding mining voids and
there are no receptors including private water supply
bores or high priority groundwater dependent ecosystems
in the area of the Modification.

16

Considered strategies for monitoring actual and
reassessing any predicted take of water
throughout the life of the Project, and how these
requirements will be accounted for?

The Water Management Plan for the project outlines
ongoing monitoring and verification of modelling
predictions.

12

13

14

Table B 2

Determining water predictions

AIP requirement

1

2

Addressed the minimum requirements found on
page 27 of the AIP for the estimation of water
quantities both during and following cessation of
the proposed activity?

Proponent response
Predictions based on modelling made to address the
requirements of page 27 of the AIP. Provided in Section 4.

Australasian Groundwater and Environmental Consultants Pty Ltd
G1856G – Groundwater Impact Assessment - Liddell: The Modification - v04.01
Appendix B

Table B 3

Determining water predictions

AIP requirement

Proponent response

1

Establishment of baseline groundwater conditions?

Refer Section 3 Water quality and level data has been
collected at the site since 2001 for some of the key
groundwater units and tested for a selection of analytes.
Extensive water quality and level data has been collected
at neighbouring mines.

2

A strategy for complying with any water access
rules?

Not applicable as water is taken in an indirect passive
manner.

3

Potential water level, quality or pressure drawdown
impacts on nearby basic landholder rights water
users?

No private bores occur in the area.

4

Potential water level, quality or pressure drawdown
impacts on nearby licensed water users in
connected groundwater and surface water
sources?

No private bores occur in the area.

5

Potential water level, quality or pressure drawdown
impacts on groundwater dependent ecosystems?

No high priority groundwater dependent ecosystems
occur in the area.

6

Refer Section 0. The final void for Entrance Pit will act as
a ‘groundwater sink’ at the water table, but potentially
allow some leakage through deeper coal seams.
Potential for increased saline or contaminated
water inflows to aquifers and highly connected river The alluvial aquifers are not predicted to be affected with
leakage reporting to other mine voids. This outcome was
systems?
predicted as part of SKM (MOD5) and remains possible
for the Modification.

7

Potential to cause or enhance hydraulic connection
between aquifers?

Only open cut mining is proposed which is not expected to
generate significant fracturing beyond the pit shell.

8

Potential for river bank instability, or high wall
instability or failure to occur?

Not addressed in this report.

9

Details of the method for disposing of extracted
activities (for CSG activities)?

Not applicable.

There are two levels of minimal impact considerations specified in the AIP. If the predicted impacts are less
than the Level 1 minimal impact considerations, then these impacts will be considered as acceptable. Where
the predicted impacts are greater than the Level 1 minimal impact considerations then the AIP requires
additional studies to fully assess these predicted impacts. If this assessment shows that the predicted impacts
do not prevent the long-term viability of the relevant water-dependent asset, then the impacts will be considered
to be acceptable. The modelling indicates the Level 1 minimal impact considerations will not be exceeded.

3
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ABBREVIATIONS AND GLOSSARY
ACHAR

Aboriginal Cultural Heritage Assessment Report. As set out in the Code of
Practice for Archaeological Investigation of Aboriginal Objects in New South
Wales, all developments where harm to Aboriginal objects is likely must be
assessed in an ACHAR.

ACHCRs

Aboriginal Cultural Heritage Consultation Requirements for Proponents.
Guidelines

for

conducting

Aboriginal

community

consultation

for

developments where harm to Aboriginal objects is likely.
AHIMS

Aboriginal Heritage Information Management System. Administered by
Department of Premier and Cabinet, AHIMS is the central register of all
Aboriginal sites within NSW.

AHIP

Aboriginal Heritage Impact Permit

Code of Practice Code of Practice for Archaeological Investigation of Aboriginal Objects in New
South Wales under Part 6 NPW Act. Issued by DECCW in 2010, the Code of
Practice is a set of guidelines that allows limited test excavation without the
need to apply for an AHIP.
EIS

Environmental Impact Statement. A required document for major projects
documenting all potential impacts to the environment, including heritage, that
may arise due to the development.

GSE

Ground surface exposure

GSV

Ground surface visibility

Heritage NSW

Government department tasked with ensuring compliance with the NPW Act.
Heritage NSW is advised by the Aboriginal Cultural Heritage Advisory
Committee (ACHAC).

NPW Act

National Parks and Wildlife Act 1974. Primary legislation governing Aboriginal
cultural heritage within NSW.

PAD

Potential archaeological deposit. Indicates that a particular location has
potential to contain subsurface archaeological deposits, although no
Aboriginal objects are visible.

RAP

Registered Aboriginal Party. An individual or group who have indicated
through the ACHCR process that they wish to be consulted regarding the
Modification.
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EXECUTIVE SUMMARY
OzArk Environment & Heritage (OzArk) has been engaged by James Bailey & Associates on
behalf of Glencore Coal Assets Australia (the proponent) to prepare an Aboriginal Cultural
Heritage Assessment Report (ACHAR) for the proposed Stage 2 of the Greater Ravensworth
Area Water and Tailings Scheme (GRAWTS) (the Modification).
The Modification is in the Greater Ravensworth area within the Singleton Local Government Area.
There are synergies between the Glencore mines in the greater Ravensworth area including a
network of water and tailings management infrastructure referred to as the GRAWTS. The
GRAWTS enables the transfer of water and tailings from between Liddell Mine, the Mount Owen
Complex (MOC), and Ravensworth Operations. GRAWTS Stage 2 will require the Liddell Mine,
MOC, and Ravensworth Operations to modify their respective planning approvals to facilitate
Stage 2 of the GRAWTS.
Development consent for the Modification is sought under Section 4.55(2) of the Environmental
Planning and Assessment Act 1979 (EP&A Act).
Background research regarding the study area indicated that there were no previously recorded
sites within the study area for the Modification. It was also apparent that the northern half of the
study area is former mining areas, now progressively being rehabilitated. This meant that survey
only took place over the southern half of the study area in an area defined as the Survey
Boundary.
Consultation for the Modification has followed the Aboriginal cultural heritage consultation
requirements for proponents that were initiated in April 2021. As well as placing an advertisement
in the Singleton Argus, relevant agencies, such as Heritage NSW, were contacted to identify the
Registered Aboriginal Parties (RAPs) for the Modification. A draft assessment methodology was
sent to all RAPs on 25 May 2021 with a closing date for any comments of 27 July 2021. Following
consideration of the RAP feedback, survey of the Survey Boundary took place on Friday 9 July
2021.
The survey noted that the landforms of the Survey Boundary are generally disturbed. As will be
noted, in the 1980s the northern portions of the Survey Boundary were close to active open cut
mining and aerial imagery shows various ground disturbances in the north of the Survey
Boundary. In the south, the landform consists of a broad, sloping ridge with outcropping stone
and sloping landforms with a moderate gradient towards the southern extent of the Survey
Boundary. There are no waterways within the Survey Boundary.
The survey did not record any Aboriginal objects, and because of the type of landforms and the
previous disturbance, it was assessed that there is a low likelihood of subsurface archaeological
deposits within the Survey Boundary.
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As Aboriginal objects will not be harmed, there are no further requirements for archaeological
investigation.
Regarding the Modification, the following recommendations are made:
1.

This ACHAR concludes that no Aboriginal cultural heritage values or objects will be
harmed by the Modification. Therefore, no specific management measures to
conserve Aboriginal objects are required.

2.

The MOC Aboriginal Cultural Heritage Management Plan (ACHMP) will be updated
following approval of the Modification to include management procedures aimed at
conserving Aboriginal cultural heritage values at the MOC and within the Modification
study area.

3.

The protocols related to the discovery of any new Aboriginal sites contained in
Sections 6.2.1 of the MOC ACHMP are deemed sufficient to cover this eventuality and
will be implemented for the Modification.
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1 INTRODUCTION
1.1

DESCRIPTION OF THE MODIFICATION

OzArk Environment & Heritage (OzArk) has been engaged by James Bailey & Associates on
behalf of Glencore Coal Assets Australia (the proponent) to prepare an Aboriginal Cultural
Heritage Assessment Report (ACHAR) for the proposed Stage 2 of the Greater Ravensworth
Area Water and Tailings Scheme (GRAWTS) (the Modification).
The Modification is in the Greater Ravensworth area within the Singleton Local Government Area
(LGA) (Figure 1-1).
Figure 1-1: Aerial showing the location of the Modification.

1.2

BACKGROUND

Liddell Mine, Mount Owen Complex (MOC) and Ravensworth Operations are neighbouring coal
mining developments located in the Upper Hunter region of New South Wales. These mines are
located within a mining precinct known as the Greater Ravensworth Area (GRA).
Liddell Mine is managed by Liddell Coal Operations Pty Limited (LCOPL) in accordance with
Development Consent DA 305-11-01, which allows mining operations to take place until
31 December 2028.
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MOC is managed by Mt Owen Pty Limited (MOPL) in accordance with Development Consent
SSD-5850 which enables mining activities to be conducted until 31 December 2037.
Ravensworth Operations is managed by Ravensworth Operations Pty Ltd (ROPL) in accordance
with Project Approval PA 09_0176, which enables mining to be undertaken until 31 December
2039.
There are synergies between the GRA operations including a network of water and tailings
management infrastructure referred to as the GRAWTS. The GRAWTS enables the transfer of
water and tailings from between Liddell Mine, MOC and Ravensworth Operations.
MOPL, LCOPL and ROPL propose to modify their respective planning approvals to facilitate
Stage 2 of the GRAWTS. The proposed Modification includes the following activities:
•

Transfer of tailings from Ravensworth Operations and MOC to Liddell Mine for
emplacement within the Liddell South Cut Void

•

Continued transfer of tailings from Ravensworth Operations and Liddell Mine to the West
Pit Void at MOC (i.e. removing the timeframe limitation on the transfers approved in
Stage 1)

•

Changes to the conceptual final landform for the Liddell Mine to reflect the emplacement
of additional tailings in the Liddell South Cut Void and a strategy to offset the final voids
from one another to enhance the stability of the Main Northern Rail Line

•

Construction and use of minor ancillary infrastructure including:
o

An end-of-pipe flocculation plant and associated power supply in the vicinity of
the Liddell South Cut Void

o

A water reticulation staging station near the Liddell South Cut Void to supply
water to the flocculation plant and other infrastructure within the GRAWTS

o

Additional tailings and water management infrastructure between the Liddell
South Cut Void and Liddell Entrance Pit Void

o

Realignment of a short section of the existing tailings and water pipelines from
the Mt Owen Coal Handling and Preparation Plant to the Liddell voids (South Cut
Void and Entrance Pit Void)

o

Additional powerlines, access roads and other minor supporting infrastructure.

•

Receipt of tailings from other mining operations in the vicinity of the GRA and
emplacement of such tailings within the Liddell South Cut Void (subject to those mining
operations obtaining approval to transfer tailings to Liddell)

•

Transfer of water between mining operations in the vicinity of GRA (subject to those other
mining operations obtaining approval to send and receive water).

The Modification is sought pursuant to Section 4.55(2) of the Environmental Planning and
Assessment Act 1979 (EP&A Act).
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1.3

PROPOSED WORK

The proposed ancillary infrastructure associated with the Modification will be located within areas
that are approved for disturbance, except for the pipelines from the Mt Owen coal handling and
preparation plant to the Liddell voids. This Aboriginal cultural heritage assessment considers the
impacts of the additional disturbance required for the realignment of these pipelines.

1.4

STUDY AREA

The study area represents the area in which ground disturbance impacts associated with the
Modification will occur (Figure 1-2). A large portion of the study area is within landforms
previously modified by approved mining activity and where no archaeological potential remains
(Figure 1-3). These areas do not require further survey. Only a portion in the south of the study
area is in largely unmodified landforms and requires assessment. This area will be referred to as
the Survey Boundary.

1.5

SURVEY BOUNDARY

The Survey Boundary describes the unmodified landforms within the study area in which the
impacts associated with the Modification will be located (Figure 1-2). The Survey Boundary is
located approximately 5.5 kilometres (km) east of Lake Liddell, 2.5 km north of the New England
Highway and 200 metres (m) west of Hebden Road.
The Survey Boundary covers an area of approximately 500 m x 100 m (five hectares [ha]).
This document sets out the methodology to be used to identify Aboriginal cultural values, both
tangible and intangible, that exist in the Survey Boundary.
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Figure 1-2: Aerial showing the relationship between the study area and the Survey Boundary.

Figure 1-3: The study area and the Survey Boundary superimposed on a 1987 aerial.
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2 THE ARCHAEOLOGICAL ASSESSMENT
2.1

DATE OF ARCHAEOLOGICAL ASSESSMENT

The fieldwork component of this assessment was undertaken by OzArk on the Friday 9 July 2021.

2.2

OZARK INVOLVEMENT
Field assessment

The fieldwork component of the heritage assessment was undertaken by:
•

Fieldwork Director: Ben Churcher (OzArk Principal Archaeologist [BAHons, Dip Ed]).
Reporting

The reporting component of the heritage assessment was undertaken by:
•

Report Author: Ben Churcher

•

Reviewer: Dr Jodie Benton (OzArk Director).

2.3

RELEVANT LEGISLATION

Cultural heritage is managed by several state and national Acts. Baseline principles for the
conservation of heritage places and relics can be found in the Burra Charter (Burra Charter 2013).
The Burra Charter has become the standard of best practice in the conservation of heritage
places in Australia, and heritage organisations and local government authorities have
incorporated the inherent principles and logic into guidelines and other conservation planning
documents. The Burra Charter generally advocates a cautious approach to changing places of
heritage significance. This conservative notion embodies the basic premise behind legislation
designed to protect our heritage, which operates primarily at a state level.
Several Acts of parliament provide for the protection of heritage at various levels of government.
State legislation
Environmental Planning and Assessment Act 1979 (EP&A Act)
This Act established requirements relating to land use and planning. The framework governing
environmental and heritage assessment in NSW is contained within the following parts of the
EP&A Act:
•

Part 4: Local government development assessments, including heritage. May include
schedules of heritage items
o

4.55: Modification of consents: approvals for Modifications involving minimal
environmental impact.

Aboriginal Cultural Heritage Assessment Report: GRAWTS Stage 2

5

OzArk Environment & Heritage

National Parks and Wildlife Act 1974 (NPW Act)
The NPW Act provides for the protection of Aboriginal objects (sites, objects, and cultural
material) and Aboriginal places. Under the Act (Part 6), an Aboriginal object is defined as: any
deposit, object or material evidence (not being a handicraft for sale) relating to indigenous and
non-European habitation of the area that comprises NSW, being habitation both prior to and
concurrent with the occupation of that area by persons of European extraction and includes
Aboriginal remains.
An Aboriginal place is defined under the NPW Act as an area which has been declared by the
Minister administering the Act as a place of special significance for Aboriginal culture. It may or
may not contain physical Aboriginal objects.
It is an offence under Section 86 of the NPW Act to ‘harm or desecrate an object the person
knows is an Aboriginal object’. It is also a strict liability offence to ‘harm an Aboriginal object’ or
to ‘harm or desecrate an Aboriginal place’, whether knowingly or unknowingly. Section 87 of the
Act provides a series of defences against the offences listed in Section 86, such as:
•

The harm was authorised by and conducted in accordance with the requirements of an
Aboriginal Heritage Impact Permit (AHIP) under Section 90 of the Act;

•

The defendant exercised ‘due diligence’ to determine whether the action would harm an
Aboriginal object; or

•

The harm to the Aboriginal object occurred during the undertaking of a ‘low impact activity’
(as defined in the regulations).

Under Section 89A of the Act, it is a requirement to notify the Secretary of the Department of
Planning, Industry and Environment (DPIE) of the location of an Aboriginal object. Identified
Aboriginal items and sites are registered on Aboriginal Heritage Information Management System
(AHIMS) that is administered by Heritage NSW.
Commonwealth legislation
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
The EPBC Act, administered by the Commonwealth Department of Agriculture, Water and the
Environment, provides a framework to protect nationally significant flora, fauna, ecological
communities, and heritage places. The EPBC Act establishes both a National Heritage List and
Commonwealth Heritage List of protected places. These lists may include Aboriginal cultural sites
or sites in which Aboriginal people have interests. The assessment and permitting processes of
the EPBC Act are triggered when a proposed activity or development could potentially have an
impact on one of the matters of national environment significance listed by the Act. Ministerial
approval is required under the EPBC Act for proposals involving significant impacts to
national/commonwealth heritage places.
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Other
The Aboriginal and Torres Strait Islander Heritage Protection Act 1984 (ATSIHP Act) is aimed at
the protection from injury and desecration of areas and objects that are of significance to
Aboriginal Australians. This legislation has usually been invoked in emergency and conflicted
situations.
Applicability to the Modification
The Modification will be assessed under Part 4.55 of the EP&A Act.
Any Aboriginal sites within the study area are afforded legislative protection under the NPW Act.
The study area is part of a broader Application under section 10 of the ATSIHP Act made by
some members of the Plains Clans of the Wonnarua People (PCWP). In part, this Application
relates to PCWP’s concerns regarding colonial frontier violence and claims of a massacre of
Aboriginal people. There is no evidence that incidents associated with these concerns occurred
at the study area.
It is noted there are no Commonwealth or National heritage listed places within the study area,
and as such, the heritage provisions of the EPBC Act and other Commonwealth Acts do not
apply.

2.4

ASSESSMENT APPROACH

The current assessment follows the Code of Practice for the Investigation of Aboriginal Objects
in New South Wales (Code of Practice; DECCW 2010).
Field assessment and reporting followed the Guide to investigating, assessing and reporting on
Aboriginal cultural heritage in NSW (the Guide, OEH 2011).

2.5

PURPOSE AND OBJECTIVES

The purpose of the current study is to identify and assess heritage constraints relevant to the
proposed works.
Aboriginal cultural heritage assessment objectives
The current assessment will apply the Code of Practice and the Aboriginal Cultural Heritage
Consultation Requirements for Proponents 2010 (ACHCRs) (DECCW 2010b) in the completion
of an Aboriginal cultural heritage assessment to meet the following objectives:
Objective One:

Undertake background research on the study area to formulate a
predicative model for site location within the study area
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Objective Two:

Identify and record Aboriginal cultural heritage values within the survey
areas. This includes intangible cultural values, Aboriginal objects, and any
landforms likely to contain further archaeological deposits

Objective Three:

Assess the likely impacts of the proposed work to Aboriginal cultural
heritage values and provide management recommendations.

2.6

REPORT COMPLIANCE WITH THE CODE OF PRACTICE

The Code of Practice establishes requirements that should be followed by all archaeological
investigations where harm to Aboriginal objects may be possible. Table 2-1 tabulates the
compliance of this report with the requirements established by the Code of Practice.
Table 2-1: Report compliance with the Code of Practice.
Code of Practice Requirement

Context of the Requirement

Concordance in this report

Requirement 1

Review previous archaeological work

See subsections below

Requirement 1a

Previous archaeological work

Section 6.4 and 6.5

Requirement 1b

AHIMS searches

Section 6.5 and Appendix 4

Requirement 2

Review the landscape context

Section 5

Requirement 3

Summarise and discuss the local and
regional character of Aboriginal land use
and its material traces

Section 6.6

Requirement 4

Predict the nature and distribution of
evidence

See subsections below

Requirement 4a

Predictive model

Section 6.7

Requirement 4b

Predictive model results

Section 6.8

Requirement 5

Archaeological survey

See subsections below

Requirement 5a

Survey sampling strategy

Section 7.1 and Appendix 3

Requirement 5b

Survey requirements

This Requirement was fulfilled during the
undertaking of the survey

Requirement 5c

Survey units

Section 5.1.1

Requirement 6

Site definition

Section 6.8

Requirement 7

Site recording

See subsections below

Requirement 7a

Information to be recorded

Not applicable to this report as no new
sites were recorded.

Requirement 7b

Scales for photography

All artefact photographs employed a
centimetre scale bar.

Requirement 8

Location information and geographic
reporting

See subsections below

Requirement 8a

Geospatial information

All artefact locations were logged using
a non-differential handheld GPS.

Requirement 8b

Datum and grid coordinates

All coordinates are provided in GDA
Zone 56.

Requirement 9

Record survey coverage data

Figure 7-1

Requirement 10

Analyse survey coverage

Section 7.3

Requirement 11

Archaeological Report content and
format

This report adheres to this Requirement.

Requirement 12

Records

OzArk undertakes to maintain all survey
records for at least five years.

Requirement 13

Notifying OEH and reporting

See subsections below
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Code of Practice Requirement

Context of the Requirement

Concordance in this report

Requirement 13a

Notification of breaches

Not applicable

Requirement 13b

Provision of information

Not applicable

Requirement 14

Test excavation which is not excluded
from the definition of harm

The test excavation did not take place in
any of the landforms identified in
Requirement 14.

Requirement 15

Pre-conditions to carrying out test
excavation

See subsections below

Requirement 15a

Consultation

Consultation has included the ACHCRs,
see Section 3.

Requirement 15b

Test excavation sampling strategy

Not applicable

Requirement 15c

Notification

Not applicable

Requirement 16

Test excavation that can be carried out
in accordance with this Code

See subsections below

Requirement 16a

Test excavations

Not applicable

Requirement 16b

Objects recovered during test
excavations

Not applicable

Requirement 17

When to stop test excavations

Not applicable
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3 ABORIGINAL COMMUNITY CONSULTATION
3.1

ABORIGINAL COMMUNITY CONSULTATION

The Aboriginal cultural heritage assessment of the Modification has followed the ACHCRs
(DECCW 2010b). A log and copies of correspondence with Aboriginal community stakeholders
is presented in Appendix 1.
The ACHCRs include four main stages, and these will be detailed in the following sections.
ACHCRs Stage 1
The aim of Stage 1 is to identify the Registered Aboriginal Parties (RAPs) who wish to be
consulted about the Modification.
Consultation for the Modification has followed the guidelines established in the ACHCRs
(DECCW 2010b) whereby an advertisement was placed in the local press and relevant agencies
were contacted to ascertain if they were aware of groups or individuals who may have cultural
knowledge of the region containing the Modification.
On 22 April 2021 an advertisement was placed in the Singleton Argus inviting expressions of
interest in being consulted about the Modification (Appendix 2 Figure 1). In addition, the
following agencies were contacted to identify potential stakeholders for the area: Heritage NSW;
the Wanaruah Local Aboriginal Land Council (LALC); the Office of The Registrar, Aboriginal Land
Rights Act 1983; the National Native Title Tribunal; Native Title Services (NTSCORP); Singleton
Shire Council; and the Hunter Local Land Services (Appendix 2 Figure 2). Letters were sent to
all groups and individuals who had been identified through this process enquiring whether they
wished to be consulted about the Modification (Appendix 2 Figure 3).
As a result, the following individuals/groups registered to be consulted about the Modification (two
individuals/groups asked that their names not be made public and will be referred to as
Stakeholder 1 and Stakeholder 2):
•

Wanaruah Local Aboriginal Land Council

•

Didge Ngunawal Clan

•

Tocomwall Pty Ltd

•

Widescope Indigenous Group Pty Ltd

•

AGA Services

•

Cacatua Culture Consultants

•

Kawul Pty Ltd (trading as Wonn1 Sites)

•

Culturally Aware
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•

Hunter Traditional Owner

•

Wattaka Wonnarua C.C. Service

•

Aboriginal Native Title Consultants

•

Gomery

•

A1 Indigenous Services

•

Upper Hunter Wonnarua Council Inc

•

Stakeholder 1

•

Stakeholder 2.

These individuals/groups constitute the RAPs for the Modification.
ACHCRs Stages 2 & 3
The aim of Stages 2 and 3 is provide information about the Modification to the RAPs and to
acquire information regarding Aboriginal cultural values associated with the Modification either
through consultation and/or field work. Often these two stages are run together, and the detailed
project information is provided in the assessment methodology that is issued to all RAPs for their
consideration.
To provide information about the Modification (Stage 2) and to set out the assessment aims of
Stage 3, a draft of the assessment methodology was sent to all RAPs on 25 May 2021 with a
closing date for any comments of 27 July 2021 (Appendix 3, Appendix 3 Figure 1). During this
time, responses were received from AGA Services and Cacatua Culture Consultants. Both
responses stated: After a discussion with regards to all its contents both Cacatua and AGA
support the documentation the was sent with regards to the Subject.
The assessment methodology is presented as Appendix 3.
ACHCRs Stage 4
Stage 4 involves the production of a draft ACHAR that is issued to all RAPs for their consideration.
The ACHAR will document the results of the assessment, outline opportunities for the
conservation of Aboriginal cultural values, and suggest recommendations for the management of
Aboriginal objects should impacts to these objects be unavoidable.
A draft ACHAR was sent to all RAPs on 12 January 2022 with a closing date for comment of
10 February 2022.
As of 11 February 2022, no comments were received from RAPs that required a specific response
or changes to this ACHAR.
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3.2

ABORIGINAL COMMUNITY INVOLVEMENT IN THE ASSESSMENT

Culturally Aware (Tracey Skene) was contacted to attend the field survey and informed OzArk
that Sue Cutmore would attend. Culturally Aware were informed on 28 June 2021 that the survey
would be delayed by one week due to COVID 19 restrictions. Culturally Aware were contracted
through the week prior to the survey and on 8 July 2021 informed Ben Churcher that neither
Tracey Skene nor Sue Cutmore would be able to attend the survey scheduled for the next day.
Ben Churcher undertook the survey on 9 July 2021 without any RAP attendees.
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4 CULTURAL HERITAGE VALUES
4.1

INTRODUCTION TO CULTURAL VALUES
No matter who you are, we all have culture. Each person’s culture is important; it’s
part of what makes us who we are.

Many Aboriginal people in Australia have a unique view of the world that’s distinct from the
mainstream. Land, family, law, ceremony, and language are five key interconnected elements of
Aboriginal culture. For example, families are connected to the land through the kinship system,
and this connection to land comes with specific roles and responsibilities which are enshrined in
the law and observed through ceremony. In this way, the five elements combine to create a way
of seeing and being in the world that is distinctly Aboriginal.
Aboriginal and Torres Strait Islander peoples are connected to Country through lines of descent
(paternal and maternal), as well as clan and language groups. Territory is defined by spiritual as
well as physical links. Landforms have deep meaning, recorded in art, stories, songs, and dance.
Songlines or Dreaming Tracks as well as kinship structures link Aboriginal peoples to the
territories of other groups. In the past, these links were also used for trade.
Living on this land for more than 60,000 years, Aboriginal and Torres Strait Islanders established
effective ways to use and sustain resources. One important aspect is the right of certain people
to control the use of resources in a particular area, as well as cultural and spiritual values like
totemism that were fundamental in resource management. There was a wide range of traditional
methods for gathering food including fish traps, subsistence agriculture, hunting and harvesting
a wide range of natural fruits and vegetables. Some groups of people would stay in one place,
while others moved around the land according to the seasons, to ensure sustainable and rich
food supplies, and to fulfil their spiritual and cultural obligations.
In much of eastern Australia, Aboriginal communities live their lives like most Australians without
resorting to tribal lore. However, in certain crucial areas, particularly associated with family,
leadership roles and caring for Country, Aboriginal lore continues, even in the most urbanised
communities.

4.2

IDENTIFYING CULTURAL VALUES

A major aim of this assessment is to identify any cultural values within the landscape in which the
Modification is located so that those values can be recognised and incorporated into the
Modification’s management recommendations.
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Cultural values identified throughout the ACHCR process
No specific cultural values were identified by the RAPs regarding the study area, however, the
strong cultural values of Aboriginal communities towards landscapes and cultural heritage sites
are recognised.
Recent assessment associated with the adjacent Glendell North Continued Operations Project
(GCOP) conducted community consultation to support an Environmental Impact Assessment
(EIS). As a result of this consultation, ACHM 2019 conclude:
Alongside a previous ACHAR over the wider Project area (the Mount Owen Continued
Operations Project ACHAR), this ACHAR has reaffirmed that there are no traditional
cultural values associated with the Project Area (directly and specifically) held by the
participants in this ACHAR process.
By 'traditional' cultural values, we refer to these in the Native Title sense as an
inherited and cohesive body of 'traditional' knowledge, laws and customs that are still
observed and maintained by a particular Indigenous group. However, in common with
many urbanised communities, strong contemporary cultural values exist in almost
universal claims of 'connection' to the land in question, and a sense of anguish and/or
anger at having been 'disconnected' from the land in question by historical
circumstances. In this case, the RAPs also expressed a potential for there to have
been connections through time with the Ravensworth Homestead complex, however
none of the RAPs had any direct knowledge of any of their ancestors having a direct
association with the property.
It is the opinion of the author that the Project Area has undergone considerable
modification since European settlement. Traditional Aboriginal lifeways and customs
began to disappear in the early days of contact with Europeans and had largely
disappeared before the turn of the 19th Century. Much of the natural landscape no
longer exists in any cohesive manner, as the long history of agriculture in the area
has irreversibly altered the landscape. Combining the historical disconnection of
people from place with the extensive landscape modification since settlement means
that the Project Area has a relatively low cultural significance when compared to other
places within the wider region. This is also consistent with the archaeological
assessment, which has determined that most of the archaeological sites are of low to
moderate scientific significance.
In contrast, the Application under section 10 of the ATSIHP Act made by some members of the
PCWP, states that, in the PCWP view, the region of the study area:
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•

Represents an area where the conflicts occurred during the early colonisation of the
Hunter Valley, including how it contains a landscape of an open massacre of the
Wonnarua people

•

Represents [an] area where ceremonies were carried out by the Wonnarua people and is
thus "sacred to our people", including "several places" used for rituals associated with
"bora" (male initiation) ceremonies or with "women's business ceremonies”

•

It is a spiritual place to the PCWP that must be protected so we can pass on to our children
(future generations) for an understanding of our people's practices of the past.

These cultural values are not widely held outside of the PCWP, and while some tangible places
associated with ceremony are known in the wider Hunter Valley, there are no identified cultural
places within or near the study area.
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5 LANDSCAPE CONTEXT
An understanding of the environmental contexts of a study area is requisite in any Aboriginal
archaeological investigation (DECCW 2010). It is a particularly important consideration in the
development and implementation of survey strategies for the detection of archaeological sites. In
addition, natural geomorphic processes of erosion and/or deposition, as well as humanly
activated landscape processes, influence the degree to which these material culture remains are
retained in the landscape as archaeological sites; and the degree to which they are preserved,
revealed and/or conserved in present environmental settings.

5.1

TOPOGRAPHY

The Survey Boundary is located wholly within the Hunter Subregion of the Sydney Basin
Bioregion (SBB). The Hunter subregion is situated at the far north of the SBB and contains the
townships of Scone, Muswellbrook, Singleton, Cessnock, Maitland, and the city of Newcastle.
The Hunter subregion is predominantly comprised of rolling hills, wide valleys, and the
meandering system of the Hunter River on a wide floodplain. A wide range of environments are
present within the greater subregion including coastal, dune, estuarine, rainforest, plateau,
lowland, riparian, and swamp ecosystems; not all of which are represented in the Survey
Boundary. The Hunter subregion encompasses the catchments of the Goulburn, Hunter, and
Paterson Rivers (NPWS 2003).
The Survey Boundary is undulating and generally level in the north (Figure 5-1: photo 1) and
sloping in the south (Figure 5-1: photo 2).
Figure 5-1: Topography of the Survey Boundary.

1.

View of the northern portion looking south within
the Survey Boundary.
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Survey units
Based on the topography of the Survey Boundary, survey units were identified to capture the
major topographical features of the Survey Boundary. The designation of survey units will allow
a comparison of the archaeological potential of each major topographical feature within the
Survey Boundary to understand whether certain landform types are more likely to contain
Aboriginal objects than others.
The two defined survey units within the Survey Boundary are:
•

Survey Unit 1: Undulating, generally flat landforms. Terminates in the south at a shallow
escarpment of exposed sandstone bedrock (Figure 5-1: photo 1)

•

Survey Unit 2: Sloping landforms with a moderate gradient (Figure 5-1: photo 2).
Figure 5-2: Aerial of the Survey Boundary showing the location of survey units.

5.2

GEOLOGY AND SOILS

The study area is located within the Mitchell landscape context, Central Hunter Foothills. This
landscape comprises of undulating lowlands, rounded to steep hills with rock outcrop on ridges.
Soils generally consist of red-brown to yellow-brown harsh texture contrast soils on slopes, dark
coloured clays in valleys, and limited accumulations of sand and gravel in streams.
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At the boundary between Survey Units 1 and 2 is a shallow escarpment created by a band of
exposed sandstone (Figure 5-3). The escarpment is not high enough to form rock shelters.
Figure 5-3: Geology of the Survey Boundary.

1.

View of the exposed band of sandstone within the
Survey Boundary.

5.3

2.

View of the exposed band of sandstone within the
Survey Boundary.

HYDROLOGY

No watercourses intersect the study area, however, there are several nearby. The closest major
watercourse is Bowmans Creek, located roughly 560 m west of the study area while Yorks Creek,
a minor watercourse, would have been located approximately 185 m east of the study area,
although this portion of the creek has been artificially diverted closer to the study area and is now
within modified landforms without archaeological potential (Figure 5-4).
In NSW there is a strong correlation between the location of Aboriginal sites and the distance to
water. The general proximity of watercourses to the study area suggests a heightened potential
to reveal archaeological sites, however, as none of the waterways are within the study area, the
archaeological sensitivity is diminished slightly.
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Figure 5-4: Hydrology of the Survey Boundary.

5.4

FLORA AND FAUNA

Vegetation prior to colonial intervention largely consisted of woodlands to open forests of
Eucalypts and Kangaroo Grass. One or more of four eucalypt tree species usually dominate the
canopy. Typically the woodland had a sparse mid layer of native flowering shrubs and a ground
layer of grasses, daisies, lilies, orchids, and other flowers. Many of these species would have
been used by traditional Aboriginal people for both food and medicine.
The Hunter Valley woodlands provide vital habitat for 11 nationally threatened animal species,
such as the regent honeyeater, painted honeyeater, brush tailed rock wallaby and spotted-tail
quoll, as well as being a refuge for locally rare species such as the speckled warbler. More
common species such as echidna and kangaroo would have been locally abundant.
Currently, the primary vegetation of the Survey Boundary includes mostly derived native
grassland paddocks with small pockets of open regrowth eucalypt woodland (Figure 5-5).
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Figure 5-5: Vegetation of the Survey Boundary.

1.

View of the planted vegetation (trees to right),
grass and weeds within the Survey Boundary.

5.5

2.

View of the regenerating woodland within the
Survey Boundary.

CLIMATE

The nearest Bureau of Meteorology (BoM) record station to the Survey Boundary is situated at
the Singleton STP location (BoM 2021). Climate statistics from the Singleton STP indicate that
the region experiences a mostly temperate climate with temperatures above zero during the
cooler months. The climate statistics show that the highest mean monthly temperatures are in
January (32.1°C) and the lowest mean monthly temperatures are in July and August (4.3°C).
Rainfall is greatest in February (mean rainfall: 85.6 millimetres [mm]) and the lowest in July (mean
rainfall: 23.9 mm). The annual average rainfall is 657.6 mm.
As such, the climate of the region would not have offered any obstacles to past Aboriginal
occupation.

5.6

LAND USE HISTORY AND EXISTING LEVELS OF DISTURBANCE

Several types of impacts that have occurred to the landforms within the Survey Boundary
because of European farming practices. These include:
•

Extensive clearing of native vegetation. All the Survey Boundary has been cleared,
although trees are starting to regenerate. This would suggest that certain site types, such
as scarred trees, will be extremely rare within the Survey Boundary. In addition, extensive
clearing will have encouraged downslope movement of soils. As the Survey Boundary is
generally sloping from north to south, this would indicate that soils, as well as the artefacts
that may have been within them, have accumulated in the southern portions of the Survey
Boundary.

•

Soil movement. As noted above, landforms within Survey Boundary are within degrading
environments. The archaeological implications are that sites in degrading environments
may have been displaced or destroyed, while former soil levels at the base of the slope
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in the south may be buried or contain artefacts that have accumulated in these more lowlying areas.
•

Erosion. Within the Survey Boundary slope wash would be prevalent in high rainfall events
although the erosion is not so extensive to form scalds. This erosion may move artefacts
downslope.

More recently, approved coal mining activities, has been the major source of impact within the
landscape. Coal mining activities have resulted in the modification of portions of Yorks Creek,
and the transformation of landforms in the north of the study area. As can be seen on Figure 1-3,
disturbance from mine related activities, such as tracks and a laydown area, have impacted the
north of the Survey Boundary.
In summary, the impact of European farming practices within the Survey Boundary has led to a
significant modification of the pre-1788 environment. This includes a marked change in vegetation
cover and increased erosion. The impact of these disturbances on the archaeological record is
profound and any archaeological investigations of areas such as the Survey Boundary are
inevitably examining a depleted and disrupted archaeological landscape.

5.7

CONCLUSION

Review of the environmental landscape of the Survey Boundary and surrounding landforms
presents a landscape that has been extensively disturbed and modified, primarily because of
agricultural practices and associated approved mining activity.
In the past, the presence of semi-permanent watercourses, such as Bowmans Creek and its
tributaries, would have provided resources to enable short-term occupation in landforms near the
Survey Boundary. However, due to the naturally occurring high salinity of the watercourses within
the region, occupation was probably more restricted along this watercourse when compared to
areas closer to the Hunter River.
As all watercourses near the Survey Boundary have a relatively restricted catchment, the
indication is that these systems would have only supported sporadic and short-term visitation.
While it is accepted that some of these systems may have had a Chain of Ponds morphology
prior to their modification following colonial settlement, it is suspected that these ponds would not
have been extensive enough to encourage long-term occupation.
Extensive clearing of the Survey Boundary has likely removed any culturally modified trees,
disturbed significant portions of the landscape, and translocated much of the archaeological
material record into a secondary context. Erosion, however, will also mean that larger sites, while
disturbed, will be more visible and more likely to be recorded.

Aboriginal Cultural Heritage Assessment Report: GRAWTS Stage 2

21

OzArk Environment & Heritage

6 ARCHAEOLOGICAL CONTEXT
6.1

ETHNO-HISTORIC SOURCES OF REGIONAL ABORIGINAL CULTURE

The study area is in the Wonnarua tribal area of the upper Hunter Valley (Tindale 1974).
The Wonnarua people lived in an environment rich in food resources. Freshwater fish, shellfish,
reptiles, mammals, birds, and plant food provided a diverse diet (see Brayshaw 1981). Brayshaw
(1986: 82) suggests that inland groups visited the coast during the summer when marine
resources were plentiful, and coastal groups travelled inland to participate in the winter kangaroo
hunts. Trade and/or exchange also occurred between the coastal and inland groups. Reed spears
and shells were traded inland for possum skin rugs and fur cord (Brayshaw 1986: 41).
The only known ethnographic information on the use of stone artefacts relates to the use of stone
hatchets as multi-purpose tools and of the attachment of quartz flakes as barbs on spears
(Brayshaw 1986: 66, 68). There is also little ethnographic evidence concerning the locations of
regional Aboriginal camping places, however, the factors of proximity to fresh water and of
elevation for visibility are mentioned as important considerations (Fawcett 1898).

6.2

COLONIAL OCCUPATION

Due to its proximity to Sydney, its nutrient rich alluvial soils, grazing pastures for livestock and
cedar trees on the higher terraces of the valley, the Hunter Valley was a desirable location for
early colonial settlement. Within a short timeframe, the Aboriginal people of the area had to deal
with the depletion of their resources and major changes to the environment caused by ill-informed
colonial farming practices.
The early colonial settlers observed valleys of grassland and rich alluvial soils adjacent to the
major waterways that were ideal for agriculture and cattle/sheep grazing, and soon the prime land
was occupied. But the allure of the area continued and as more colonists settled in the Hunter
Valley the more marginal hill slopes were occupied and cleared of standing timber.
As noted by Tocomwall (2017: 35):
By 1825 more land was owned by the new settlers and the original Aboriginal
inhabitants became increasingly disenfranchised from their traditional lands. The
invasion by the European settlers changed the distribution of vegetation, with
increasing landscape instability as a result of the logging of the forested areas around
the higher elevations and the clearing of the brush around the understorey and along
the tributaries for agriculture and pastoral farming. Aboriginal dependence of the
Hunter River for many staples meant that the Wonnarua suffered severely when the
Europeans settled: they immediately lost access to water and the raw materials in the
river and on the banks. They also lost their game to the intruders who chased
kangaroos in hunts to reduce competition for their introduced grazing animals;
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shellfish and fish populations also declined. Breton (1833) wrote that he only noted
16 kangaroos, in contrast to a previous visit to the area when they had numbered in
the hundreds. The loss of fish for protein and the loss of managed plains for game
hunting and seed gathering destroyed long established hunting and gathering
practices of the Aboriginal community. This exclusion and alteration of the landscape
by the Europeans brought them into conflict with the local Wonnarua People.
Conflict between the Wonnarua and colonial settlers is documented in the wider region of the
study area. AHIMS site 37-3-0390 (Upper Hunter Valley Massacre Site) is located on the western
side of the New England Highway approximately 4.5 km south of the study area. This site
recording registers the historic account of the murder of 18 Aboriginal people in 1827, however,
primary source historic information has this event occurring in September 1826. While the exact
location of this massacre may now be extremely difficult to pin-point, the historical accounts show
that the wide-spread frontier war that accompanied the first colonial settlement of Aboriginal lands
across Australia (i.e. Gapps 2018), also occurred in the Hunter Valley.
Further details on the history of early colonial settlement of the Hunter Valley have been
extensively researched by Dr Mark Dunn (Dunn 2020).

6.3

ARCHAEOLOGICAL CHARACTERISTICS OF THE REGION

Evidence from the Central Lowlands sub-region of the Hunter Valley (broadly between Murrurundi
in the north and Cessnock in the southeast), suggests that archaeological material is scattered
almost continuously, but in varying density, along most creek banks and flats. It has been
suggested that archaeological material is primarily contained in a corridor approximately 100 m
wide on either side of a creek channel (Koettig 1990: 13).
In broad terms, these open artefact scatters appear to be confined to the A-Horizon of the soil
(topsoil) profile which is generally less than 50 centimetres (cm) in depth (Hughes 1981; Stern
1981). These sites are often disturbed, and stratification is unclear (Hughes 1984: 8). Artefacts
are generally manufactured from indurated mudstone, sometimes called tuff, and silcrete, with
quartz, petrified wood, and chert occurring less frequently (Hiscock and Koettig 1985). Features
found at open surface scatters include hearths, pits, ovens, and heat treatment areas
(Burton et al. 1990). These sites are generally detected where some form of ground disturbance
has occurred, for example erosion due to both cultural and non-cultural processes, and thus the
extent of the site is often difficult to determine. Often the density of artefacts on the surface do
not relate to the amount of subsurface archaeological material (see Koettig 1990: 15).
Archaeological excavations have so far determined that human occupation of the Hunter Valley
has occurred since the last Glacial Maximum approximately 27,000–17,000 years before present
(HLA 2005). It is hypothesised that evidence predating this period will likely be discovered in the
future.
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A review of GHD (2005), HLA (2005) and Umwelt (2007) provides the following regional
synthesis:

6.4

•

Archaeological sites, even where surface evidence is not present, occur on most
landforms. This was confirmed by an HLA-Envirosciences (2005) excavation program, in
which Aboriginal sites were encountered on alluvial terraces, flats, slopes, bench areas,
spurs, and ridgelines. HLA-Envirosciences acknowledges that the sample areas were
biased somewhat as they were all near creek lines

•

Site frequency and density are dependent on their location in the landscape. This theme
is consistent throughout NSW and is influenced by a range of factors, the most relevant
of which the existing level of disturbance. More specifically, the potential for undisturbed
in situ deposits remaining in the upper Hunter Valley on a mining property is generally low

•

The highest concentration of Aboriginal sites on the floor of the Hunter Valley is associated
with creeks and other watercourses

•

Few scarred trees are recorded reflecting the high degree of tree clearing in the region

•

The most frequently recorded raw material is indurated mudstone (tuff) (a fine gained
siliceous material) associated with Hunter River gravels. Other frequently recorded
materials include locally sourced silcrete, quartz, and volcanic stones

•

Assemblages recorded in the region consist largely of unmodified flakes with few formed
tools. Backed blades comprise the characteristic diagnostic artefact in the region. The
mid- to late-Holocene appears to have witnessed this move to smaller tools, perhaps as
an impetus to conserve raw material during tool manufacture or due to new functionality
requirements.

REGIONAL ARCHAEOLOGICAL CONTEXT

A very large amount of archaeological assessment has been undertaken in the Hunter Valley and
a comprehensive review of this is beyond the scope of this investigation. Consequently, only a
brief local archaeological context that focuses on recent work near the Survey Boundary is
provided below.
Umwelt 2001: Aboriginal Archaeological Assessment Liddell Colliery Continued Operations
Umwelt (2001) completed an archaeological survey of 1,374 ha for the continuation of open cut
mining at the Liddell Mine, on the western side of Bowmans Creek. Twelve isolated finds and
25 artefact scatters were recorded during the survey. The survey found that the most extensive
sites were recorded along the major drainage lines of Bayswater Creek, Chain of Ponds and
Bowmans Creek, and their tributaries. Most sites were located on drainage depressions, stream
channel banks, and/or their associated flats.
Indurated mudstone was the dominant raw material (58%), followed by silcrete (31%). Other
materials represented in lower numbers included quartz, chert, volcanics, petrified wood,
hornfels, quartzite, river pebble, chalcedony, sandstone, and siltstone.

Aboriginal Cultural Heritage Assessment Report. GRAWTS Stage 2

24

OzArk Environment & Heritage

OzArk 2013: Aboriginal and Historic Heritage Assessment, Liddell Coal Operations,
Modification 5 to Development Consent DA 305-11-01
OzArk’s assessment of the Development Modification 5 at Liddell Coal Operations (2013) is
located west of the study area. New recordings were made and the findings from the assessment
indicated a strong association between sites and watercourses such as Bowmans Creek and
Chain of Ponds. There were, however, a number of sites on ridge lines and slopes, on the western
side of Bowmans Creek. Sites in this type of landscape were either low density artefact scatters
or isolated finds with little or no subsurface deposit.
OzArk 2015: Aboriginal Due Diligence Archaeological Assessment: Greater Ravensworth
Tailings Pipeline
The OzArk assessment included areas to the immediate south of the study area. While the overall
assessment recorded no Aboriginal sites, several areas of archaeological sensitivity were
recorded near Bowmans Creek in relatively undisturbed areas. The closest sensitive area to the
study area, Sensitive Area 2, is a 100 m to 150 m area to the east of Bowmans Creek, on a
roughly level area on the mid-slope of a hill. Sensitive Area 2 is bound on the north by an
ephemeral watercourse and to the south by the fence line that marked the southern edge of the
2015 study area. The eastern and western extents are defined by the break of slope uphill and
downhill. While this area was avoided by works associated with the Greater Ravensworth Tailings
Pipeline and has been fenced, no Aboriginal objects were recorded, and the area is not registered
on the Aboriginal Heritage Information Management System (AHIMS). At its closest, Sensitive
Area 2 is approximately 330 m west of the Survey Boundary.
OzArk 2019: Aboriginal Archaeology Impact Assessment. Glendell Continued Operations Project
The fieldwork component of this assessment consisted of survey and test excavation undertaken
by OzArk, RAPs, and Wonnarua Knowledge Holders over the course of several weeks in April,
May, and September 2018. The 2019 OzArk study area was adjacent to but not within the
southern portions of the Survey Boundary.
Sixty-nine previously unrecorded sites were recorded during the survey consisting of 39 artefact
scatters, 29 isolated finds, and one scarred tree. Of the artefact scatters, 32 sites recorded less
than 10 artefacts and no site contained more than 70 artefacts. At nine locations it was assessed
that there are subsurface deposits. None of the recorded sites were remarkable in their
manifestation; either in terms of the types of artefacts recorded, the raw material the artefacts
were manufactured from, or the density and nature of the surface artefact manifestation.
The test excavation program involved excavation of 152 excavation squares (0.5 m x 0.5 m) at
12 separate localities: a total of 38 square metres. From this area of excavation, 180 artefacts
were recovered: an average of 4.7 artefacts per square metre or 1.18 artefacts per excavation
square. This density of artefacts was noted as being extremely low, and only two excavation
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squares recorded more than 15 artefacts. Most of the squares had what can be described as a
very truncated A1-Horizon and a leached A2-Horizon, and the implication drawn was that the
landscape has been subject to the stripping of the A1-Horizon and the exposure of the
A2-Horizon. The implicit conclusion is, therefore, that the landscape has undergone a high
general disturbance from soil loss that has compromised the archaeological deposits across the
GCOP study area. As such, the general condition of the archaeological landscape within the
general area was assessed to be poor.
No evidence of colonial conflict or skeletal remains was identified during the survey or test
excavation programs for the GCOP. As such, nothing in the OzArk 2019 archaeological
assessment was able to corroborate or extend the scant information the written sources provide
regarding colonial conflict in the area.

6.5

LOCAL ARCHAEOLOGICAL CONTEXT
Desktop database searches conducted

A search of the AHIMS database on 17 May 2021 returned 58 results for Aboriginal sites within
a 2 km radius of the Survey Boundary (GDA Zone 56 Eastings: 315790–319090; Northings:
6412290–6415610 with no buffer) (see Table 6-1 for site types and frequencies and Figure 6-1
for the location of sites in relation to the Survey Boundary). No AHIMS sites are located within
the Survey Boundary (Appendix 4).
The distribution of AHIMS sites shows that most AHIMS sites are associated with watercourses,
and while low density artefact sites can be recorded in any landform, potential archaeological
deposits (PADs) and modified trees are all closely associated with watercourses. The most
frequently recorded site type is artefact scatters (94.8% of site types inclusive of sites listed as
containing both surface artefacts and PAD). These also represent the site types of the four sites
closest to the Survey Boundary. The next most frequent site type is areas of PAD (12%). Four
such sites are located between 585 m and 930 m southwest of the Survey Boundary, along
Bowmans Creek. The only other site type near the Survey Boundary is modified trees, and one
modified tree site is located approximately 1.6 km southwest of the Survey Boundary on the
western bank of Bowmans Creek.
The AHIMS data therefore suggests that the most likely site type to be recorded within the Survey
Boundary are artefact sites. While PAD sites and modified tree sites are present within the
immediate search area, the likelihood of these sites occurring decreases in landforms such as
the Survey Boundary that are distant to water.
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Table 6-1: AHIMS site types and frequencies.
Site Type

6.6

Number

% Frequency

Artefact Site

50

86.2

Artefact Site & Potential Archaeological Deposit
(PAD)

5

8.6

Potential Archaeological Deposit (PAD)

2

3.4

Modified Tree (Carved or Scarred)

1

1.7

Total

58

100

ARCHAEOLOGICAL CONTEXT: CONCLUSION

The archaeological investigations surrounding the study area summarised in Sections 6.3 to 6.5
indicate that:
•

Stone artefact sites (isolated finds and artefact scatters) are the most recorded site types
in the area and have potential to be recorded in the Survey Boundary. Other site types,
such as PADs, are unlikely given the distance of the study area from permanent water
sources

•

Scarred trees can appear wherever appropriate mature aged trees are located, although
it is noted that this site type will be rare as the Survey Boundary has been almost entirely
cleared, and the trees that are present are regrowth vegetation (note the lack of trees in
the 1987 aerial of the Survey Boundary shown on Figure 1-3)

•

The most likely indicator of potential sites is areas of exposure within proximity of fresh
water

•

The common stone types utilised for stone tool manufacture are mudstone (tuff) and
silcrete

•

Sites on slopes are generally in a secondary context having been displaced by erosional
processes. The exception is where there is outcropping rock as this feature may have
attracted occupation or use.
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Figure 6-1. AHIMS sites near the study area.
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6.7

PREDICTIVE MODEL FOR SITE LOCATION

Previous studies in the district indicate that sites are largely located along drainage depressions,
stream channel banks and/or their associated flats. Sites have also been located on ridge lines
and slope landforms, although these often have a low artefact density and are typically isolated
artefacts. It has been discussed that archaeological sites tend to be associated with permanent
sources of water as can be seen in the clustering of sites around Bowmans Creek and the
scattering of sites near minor creek systems such as Yorks Creek. However, such watercourses
are absent from the Survey Boundary.
The land immediately surrounding the Survey Boundary is currently used for mining operations,
and the Survey Boundary has been subjected to widespread vegetation clearing and long-term
grazing. This agricultural land use has likely caused soil loss, and potentially the loss of
archaeological deposits, across the Survey Boundary.

6.8

PREDICTIVE MODEL FOR THE SURVEY BOUNDARY

Across Australia, numerous archaeological studies in widely varying environmental zones and
contexts have demonstrated a high correlation between the permanence of a water source and
the permanence and/or complexity of Aboriginal occupation. Site location is also affected by the
availability of and/or accessibility to a range of other natural resources including plant and animal
foods, stone and ochre resources and rock shelters, as well as by their general proximity to other
sites/places of cultural/mythological significance. Consequently, sites tend to be found along
permanent and ephemeral water sources, along access or trade routes, or in areas that have
good flora/fauna resources and appropriate shelter.
In formulating a predictive model for Aboriginal archaeological site location within any landscape
it is also necessary to consider post-depositional influences on Aboriginal material culture. In all
but the best preservation conditions very little of the organic material culture remains of ancestral
Aboriginal communities survives to the present. Generally, it is the more durable materials such
as stone artefacts, stone hearths, shell, and some bones that remain preserved in the current
landscape. Even these however may not be found in their original depositional context since
these may be subject to either (a) the effects of wind and water erosion/transport—both over
short- and long-time scales—or (b) the historical impacts associated with the introduction of
colonial farming practices. Scarred trees, by their nature, may survive for up to several hundred
years but rarely beyond.
Based on knowledge of the environmental contexts of the study area and a desktop review of the
known local and regional archaeological record, the following predictions are made concerning
the probability of those site types being recorded:
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Isolated finds may be indicative of a random loss or deliberate discard of a single artefact, the
remnant of a now dispersed and disturbed artefact scatter, or an otherwise obscured or subsurface artefact scatter. They may occur anywhere within the landscape but are more likely to
occur in topographies where open artefact scatters typically occur.
•

As isolated finds can occur anywhere, particularly within disturbed contexts, it is predicted
that this site type could be recorded within the Survey Boundary. As the Survey Boundary
is within landforms distant to water, the likelihood of recording this site type, as opposed
to artefact scatters, is increased.

Open artefact scatters are here defined as two or more artefacts, not located within a rock shelter,
and located no more than 50 m away from any other constituent artefact. This site type may occur
almost anywhere that Aboriginal people have travelled and may be associated with hunting and
gathering activities, short- or long-term camps, and the manufacture and maintenance of stone
tools. Artefact scatters typically consist of surface scatters or sub-surface distributions of flaked
stone discarded during the manufacture of tools but may also include other artefactual rock types
such as hearth and anvil stones. Less commonly, artefact scatters may include archaeological
stratigraphic features such as hearths and artefact concentrations which relate to activity areas.
Artefact density can vary considerably between and across individual sites. Small ground
exposures revealing low density scatters may be indicative of background scatter rather than a
spatially or temporally distinct artefact assemblage. These sites are classed as 'open', that is,
occurring on the land surface unprotected by rock overhangs, and are sometimes referred to as
'open camp sites'.
Artefact scatters are most likely to occur on level or low gradient contexts, along the crests of
ridgelines and spurs, and elevated areas fringing watercourses or wetlands. Larger sites may be
expected in association with permanent water sources.
Topographies which afford effective through-access across, and relative to, the surrounding
landscape, such as the open basal valley slopes and the valleys of creeks, will tend to contain
more and larger sites, mostly camp sites evidenced by open artefact scatters.
•

Stone artefact distributions of variable artefact densities are the most common Aboriginal
object found within the region. A general correlation between landform and the nature of
the evidence of past Aboriginal occupation is evident. Higher artefact density sites are
located on elevated landforms adjacent to watercourses. The Survey Boundary contains
no locations close to permanent or semi-permanent watercourses, and should artefact
scatters be present, they will likely have a low artefact density and display a low complexity
of artefact types.

Aboriginal scarred trees contain evidence of the removal of bark (and sometimes wood) in the
past by Aboriginal people, in the form of a scar. Bark was removed from trees for a wide range of
reasons. It was a raw material used in the manufacture of various tools, vessels and commodities
such as string, water containers, roofing for shelters, shields and canoes. Bark was also removed
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as a consequence of gathering food, such as collecting wood boring grubs or creating footholds
to climb a tree for possum hunting. Due to the multiplicity of uses and the continuous process of
occlusion (or healing) following removal, it is difficult to accurately determine the intended purpose
for any particular example of bark removal. Scarred trees may occur anywhere old growth trees
survive. The identification of scars as Aboriginal cultural heritage items can be problematic
because some forms of natural trauma and European bark extraction create similar scars. Many
remaining scarred trees probably date to the historic period when bark was removed by Aboriginal
people for both their own purposes and for roofing on early European houses. Consequently, the
distinction between European and Aboriginal scarred trees may not be clear.
•

The Survey Boundary has been cleared for agricultural activities and review of historical
aerial imagery (Figure 1-3) indicates that any trees currently in the Survey Boundary are
regrowth vegetation. As such, this site type is unlikely to be recorded in the Survey
Boundary.

Quarry sites and stone procurement sites typically consist of exposures of stone material where
evidence for human collection, extraction and/or preliminary processing has survived. Typically,
these involve the extraction of siliceous or fine grained igneous and meta-sedimentary rock types
for the manufacture of artefacts. The presence of quarry/extraction sites is dependent on the
availability of suitable rock formations.
•

This site type is unlikely to be recorded within the Survey Boundary as quarry sites are
not commonly recorded in the district. It is noted that there is exposed sandstone in the
Survey Boundary, however, this stone type is not used for tool manufacture and evidence
of quarrying is not expected.

Grinding grooves are most likely to occur on flat outcrops of coarse-grained sandstone in the
vicinity of water sources, however, grinding grooves have been recorded on fine-grained granite
outcrops.
•

This site type has not been identified near the Survey Boundary and there are no
watercourses present that are often associated with this site type. As such, this site type
is unlikely to be recorded in the Survey Boundary. It is noted that there is exposed
sandstone in the Survey Boundary, and while not associated with a waterway, it is
possible evidence of grinding activities will be recorded in association with this exposed
sandstone.

Burials are generally found in soft sediments such as aeolian sand, alluvial silts, and rock shelter
deposits. In valley floor and plains contexts, burials may occur in locally elevated topographies
rather than poorly drained sedimentary contexts. Burials are generally only visible where there
has been some disturbance of sub-surface sediments or where some erosional process has
exposed them.
•

This site type is unlikely to be recorded both due to the limited extent of the Survey
Boundary, as well as the historic land use that may have disturbed and/or dispersed
burials (had they been present). It is recognised that the region has seen frontier violence
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in the early days of colonial settlement, however, extensive investigations in surrounding
landforms have failed to record any burials associated with these events.
Bora/Ceremonial sites are places which have ceremonial or spiritual connections. Ceremonial
sites may comprise of natural landscapes or have archaeological material. Bora sites are
ceremonial sites which consist of a cleared area and earthen rings.
•

6.9

The distribution of ceremonial sites and Bora grounds across the landscape is somewhat
unpredictable as the choice of their location is based on spiritual reasons rather than
simply landscape features and resources. Given the limited extent of the Survey
Boundary, and the fact that this site type is rare in the region, this site type is predicted to
be rare in the Survey Boundary.

FACTORS LIMITING THE RECORDING OF SITES

The Survey Boundary is within areas disturbed by historical agricultural land use. Soil loss related
to vegetation clearing and long-term grazing, suggests that intact archaeological deposits (had
they existed) are likely to have been dispersed.
There is also a lack of watercourses within the Survey Boundary. As the distance from water
increases, the likelihood of archaeological sites being present decreases.

6.10

RESEARCH QUESTIONS

Several research questions were applied to the investigation of the Survey Boundary. These
research questions included:
•

What resources were available to the Aboriginal people using the land within the Survey
Boundary and what tasks were Aboriginal people undertaking at the sites?

•

Is there potential for burials to be present in the landscape?

•

Can dates be obtained for the Aboriginal use of the area? Is there evidence to suggest
that Aboriginal people were using the area earlier than the mid to late Holocene?

•

Establish how the findings within the Survey Boundary (if any) accord with the regional
archaeological context examined in Section 6.4.

The assessment methodology (Appendix 3) advanced these questions to guide the forthcoming
survey, however, it was noted that these questions could only be addressed should sites of
sufficient significance be encountered. However, based on the results of previous assessments,
the limited size of the Survey Boundary, and past disturbances, it was not expected that the
Survey Boundary would contain sites of sufficient significance to help answer those research
questions that require a robust data set.
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7 RESULTS OF ABORIGINAL ARCHAEOLOGICAL ASSESSMENT
7.1

SAMPLING STRATEGY AND FIELD METHODS

Standard archaeological field survey and recording methods were employed in this study (Burke
& Smith 2004).
Given the small size of the Survey Boundary, the entire area was able to be surveyed on foot.
Figure 7-1 shows the survey transect from the survey.
Figure 7-1: Aerial of the Survey Boundary showing the survey transect.

7.2

PROJECT CONSTRAINTS

There were no constraints to the successful completion of the survey. As the survey took place
during a wet season, ground surface visibility (GSV) was very low, apart from along tracks and in
woodlands where the ground cover was less. The low GSV hampered the efficacy of the survey,
although there were sufficiently frequent exposures to allow a reasonable assessment to be made
of the ground surface.

7.3

EFFECTIVE SURVEY COVERAGE

Two of the key factors influencing the effectiveness of archaeological survey are GSV and ground
surface exposure (GSE). These factors are quantified to ensure that the survey data provides
adequate evidence for the evaluation of the archaeological materials across the landscape. For
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the purposes of the current assessment, these terms are used in accordance with the definitions
provided in the Code of Practice.
GSV is defined as:
… the amount of bare ground (or visibility) on the exposures which might reveal artefacts
or other archaeological materials. It is important to note that visibility, on its own, is not a
reliable indicator of the detectability of buried archaeological material. Things like
vegetation, plant or leaf litter, loose sand, stone ground or introduced materials will affect
the visibility. Put another way, visibility refers to ‘what conceals’ (DECCW 2010: 39).
GSE is defined as:
… different to visibility because it estimates the area with a likelihood of revealing buried
artefacts or deposits rather than just being an observation of the amount of bare ground.
It is the percentage of land for which erosion and exposure was sufficient to reveal
archaeological evidence on the surface of the ground. Put another way, exposure refers
to ‘what reveals’ (DECCW 2010: 37).
Table 7-1 calculates the effective survey coverage within the study area. In general, Table 7-1
presents an approximation of the amount of ground surface able to be seen at any location within
specific landform units. For example, at any one location within Survey Unit 1, approximately 4%
of the ground surface could be seen as much of the surface was obscured by thick grass growth.
The amount of visible ground increased in the sloping landforms of Survey Unit 2 as there were
more exposures around trees in this landform.
Table 7-1: Effective survey coverage within the Survey Boundary.
Survey
Unit

Landform

Survey Unit
Area (sq m)

Visibility
%

Exposure
%

Effective Coverage
Area (sq m) (= Survey
Unit Area x Visibility
% x Exposure %)

Effective Coverage % (=
Effective Coverage Area /
Survey Unit Area x 100)

Survey
Unit 1

Undulating,
generally flat
landforms

32,881

40

10

1,315

4

Survey
Unit 2

Sloping
landforms
with a
moderate
gradient

18,389

60

20

2,207

12

Table 7-2 demonstrates that the survey efficacy within Survey units 1 and 2 was generally low
and no sites were recorded. However, it is not assessed that this result is due to low GSV but
rather the type of landform within the Survey Boundary and the previous impacts from mining and
agricultural activities.
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Table 7-2: Effective survey coverage and incidences of site recording.
Landform

Landform
area (sq m)

Area Effectively
Surveyed (sq m) (=
Effective Coverage
Area)

% of Landform Effectively
Surveyed (= Area
Effectively Surveyed /
Landform x 100)

Number of
Sites

Number of
Artefacts or
Features

Survey Unit 1

32,881

1,315

4

0

0

Survey Unit 2

18,389

2,207

12

0

0

7.4

ABORIGINAL SITES RECORDED

No Aboriginal objects were recorded within the Survey Boundary. Further, it was assessed that
there are no landforms within the Survey Boundary likely to contain subsurface archaeological
deposits.

7.5

PREVIOUSLY RECORDED ABORIGINAL SITES LOCATED

There are no previously recorded sites in the Survey Boundary.

7.6

DISCUSSION OF SURVEY RESULTS

The predictive model (Section 6.8) noted that there was a low likelihood of recording low-density
artefact scatters or isolated finds within the Survey Boundary.
However, no Aboriginal objects were recorded and the potential for the Survey Boundary to
contain subsurface archaeological deposits was assessed as low. This result is due to the
restricted size of the Survey Boundary, the lack of archaeologically sensitive landforms, and the
level of previous disturbance, particularly in the northern portion.
In those portions of the Survey Boundary where disturbances were lower, the sloping landscapes
would have been unsuitable for camping activities and the creation of site types such as artefact
scatters.
The exposed sandstone in the shallow escarpment in the south of the Survey Boundary was
inspected for evidence of quarrying or grinding but nothing was noted.
All trees in the Survey Boundary are recent regrowth and no evidence for cultural modification
was evident.
In conclusion, the Survey Boundary is modified by mining and agricultural activities and consists
of landforms, some with slopes, distant to water sources. As noted in investigations of identical
landforms in the GCOP study area (OzArk 2019), the landforms of the Survey Boundary have
low archaeological potential and are unlikely to have ever contained large or complex sites.
In Section 6.10 some research questions were posed that guided the field assessment. However,
as no Aboriginal objects were recorded, these research questions cannot be addressed.
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8 MANAGEMENT OF ABORIGINAL CULTURAL HERITAGE
8.1

ASSESSMENT OF SIGNIFICANCE
Introduction

The appropriate management of cultural heritage items is usually determined based on their
assessed significance, as well as the likely impacts of any proposed developments. Cultural,
scientific, aesthetic, and historical significance are identified as baseline elements of significance
assessment, and it is through the combination of these elements that the overall cultural heritage
values of a site, place or area are resolved.
All assessment of cultural significance is guided by the Burra Charter 2013.
Significance of the Survey Boundary
The Survey Boundary is within a cultural landscape that has meaning to the local Aboriginal
community. Although this landscape has been fragmented through extensive mining and
agriculture, the landscape retains significance in general, and particularly along waterways that
are understood to be pathways through the country. In addition, some in the Aboriginal community
hold cultural significance toward the landscape as a place where early colonial conflict occurred,
including perhaps killings. While the Survey Boundary is within this landscape, there are no
known tangible cultural places within the Survey Boundary. In addition, landscape features such
as waterways that have cultural significance are absent from the Survey Boundary.
As a result of the ACHCRs, no cultural values associated with the Survey Boundary were made
known to OzArk.
As no Aboriginal objects or potential archaeological deposits are known to exist in the Survey
Boundary, there are no scientific values present.
The Survey Boundary has been impacted by long-term agricultural land use and more recent
mining activities. As it is difficult to appreciate the Survey Boundary in its pre-disturbed state, it is
assessed that the Survey Boundary has low aesthetic values. Further, sensory landscape
features such as flowing water or vistas are absent from the Survey Boundary.
There are no known historical associations with the Survey Boundary, and it is concluded that
there are no historical values present.

8.2

LIKELY IMPACTS TO ABORIGINAL HERITAGE FROM THE MODIFICATION

As no Aboriginal objects or potential archaeological deposits are known to exist in the Survey
Boundary there will be no impacts to tangible heritage values.
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Although the Survey Boundary is within a cultural landscape that has value to members of the
Aboriginal community (Section 8.1.2), the proposed works will not impact tangible cultural places
or landforms.
The Specified Area as defined in the Section 10 application under the ATSIHP Act includes the
Survey Boundary (see Sections 2.3.3 and 4.2.1). OzArk was aware at the time of the survey of
the values that have been identified in the Specified Area and took care to observe any attributes
associated with these values within the Survey Boundary. No tangible items associated with these
values were observed, and it is concluded that the project will not impact the values ascribed to
the Specified Area. As the impacts are occurring within areas previously cleared and farmed, it is
assessed that these actions have removed or altered the aesthetic values ascribed to the
Specified Area. The specific values within the Specified Area that are identified as significant and
the impacts to these values from the Modification are discussed in Table 8-1.
Table 8-1: Analysis of impacts to the identified values of the Specified Area.
Significance identified in the Specified Area

Likely impact from the Modification

Represents an area where the conflicts occurred during
the early colonisation of the Hunter Valley", including
how it "contains a landscape of an open massacre of the
Wonnarua people”

The history of resistance and conflict associated with the colonial
occupation of the Hunter Valley has been documented by Dr Mark
Dunn (Dunn 2020). The massacre identified in the significance
associated with the Specified Area has been extensively researched
and an exact location for this event is unknown.
While this does not preclude the possibility that it occurred in or near
the Survet Boundary, there is no evidence to suggest that it did.
During the survey, no evidence of this early colonial conflict was
noted in the Survey Boundary.

Represents [an] area where ceremonies were carried
out by the Wonnarua people" and is thus "sacred to our
people", including "several places" used for rituals
associated with "bora" (male initiation) ceremonies or
with "women's business ceremonies"

It has not been made known to OzArk that ceremonial places are
located within the Survey Boundary (apart from the generalised
statements in the ATSIHP Act application).

"It is a spiritual place to us that must be protected so we
can pass on to our children (future generations) for an
understanding of our people's practices of the past there
is an "obligation ... to preserve for future generations the
story line that flows through the river, creeks and
tributaries of the whole area·: including how "forefathers
... followed the creek lines and carried out ceremonial
rituals along the route"

The Survey Boundary impacts minor areas associated with the
Specified Area and does not impact waterways.

"The area is part of a transit route"; along Bowmans
Creek there are "two fish traps" and a "women's birthing
place"

The Modification will not additionally impact Bowmans Creek and
this value will not be impacted. The sites mentioned in the Specified
Area are not known to exist within the Survey Boundary.

"Our people have used the area for thousands of years",
including recently by "members of the [native title]
claimant group", and, "As such, this is one of the few in
Wonnarua Country that can demonstrate ongoing
occupation and use by a hunter-gatherer society"

This intangible value will not be impacted by the Modification as it
exists in an area that has been within private ownership for a long
period of time and has been subjected to long-term grazing and
landform modification.

"To ensure that our cultural and heritage values are
protected"

A major aim of the survey was to ensure that this value was
understood, and every effort made to ensure cultural values were
conserved in the landscape. There is no harm to known Aboriginal
objects arising from the Modification.

"We have a responsibility [to] do all we can, to stop the
never ending destruction, of our Country" by
"uncontrolled agricultural and coal mining practices". As
such, the "area contains a landscape of ongoing conflict"

OzArk understands this point of view, however, it is considered that
the Modification does not impact significant Aboriginal cultural
heritage values.

The Modification will therefore not impact this value any more than
has already occurred through the historic agricultural and mining use
of this area.

While occupation of the area by traditional Aboriginal people is
undisputed, the survey results indicate that the Survey Boundary
was not intensively occupied and no evidence of recent occupation
(i.e. knapped glass objects etc.) were recorded.
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8.3

ECOLOGICALLY SUSTAINABLE DEVELOPMENT PRINCIPLES

The goal of ecologically sustainable development (ESD) is:
Development that improves the total quality of life, both now and in the future, in a way
that maintains the ecological processes on which life depends.
The Core Objectives of ESD are:
•

To enhance individual and community well-being and welfare by following a path of
economic development that safeguards the welfare of future generations

•

To provide for equity within and between generations

•

To protect biological diversity and maintain essential ecological processes and lifesupport systems.

As such, the ESD principles have limited applicability to cultural heritage although the notion of
inter-generational equity is relevant. This is understood to refer to future generations being able
to enjoy, interact with and study aspects of cultural heritage that are available to current
generations.
Applicability to the Modification
As no known Aboriginal cultural values will be impacted, the Modification will adhere to the ESD
principles with regards Aboriginal cultural heritage. Importantly, there will be no loss of
intergenerational equity as the Modification will not harm known Aboriginal objects and there will
be no impact to the region’s Aboriginal cultural heritage values.

8.4

UPDATE OF THE ACHMP

The MOC Aboriginal Cultural Heritage Management Plan (ACHMP) will be updated following
approval of the Modification to include management procedures aimed at conserving Aboriginal
cultural heritage values at the MOC and within the Modification study area. Any update to the
ACHMP will be done in consultation with the RAPs.

8.5

MANAGEMENT OF UNEXPECTED FINDS

The protocols related to the discovery of any new Aboriginal sites contained in Sections 6.2.1 of
the current MOC ACHMP are sufficient to cover this eventuality and will be implemented for the
Modification.
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9 RECOMMENDATIONS
Under Section 89A of the NPW Act it is mandatory that all newly-recorded Aboriginal sites be
registered with AHIMS. As a professional in the field of cultural heritage management it is the
responsibility of OzArk to ensure this process is undertaken.
To this end it is noted that no Aboriginal sites were recorded during the assessment.
The following recommendations are made based on these impacts and regarding:
•

Legal requirements under the terms of the NPW Act whereby it is illegal to damage,
deface or destroy an Aboriginal place or object without the prior written consent of
Heritage NSW

•

The findings of the current investigations undertaken within the study area

•

The interests of the Aboriginal community.

As Aboriginal objects will not be harmed, there are no further requirements for archaeological
investigation.
Regarding the Modification, the following recommendations are made:
1.

This ACHAR concludes that no Aboriginal cultural heritage objects or values will be
harmed by the Modification. Therefore, no specific management measures to
conserve Aboriginal objects are required.

2.

The MOC ACHMP will be updated following approval of the Modification to include
management procedures aimed at conserving Aboriginal cultural heritage values at
the MOC and within the Modification study area.

3.

The protocols related to the discovery of any new Aboriginal sites contained in
Sections 6.2.1 of the MOC ACHMP are deemed sufficient to cover this eventuality and
will be implemented for the Modification.
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APPENDIX 1: ABORIGINAL COMMUNITY LOG
Aboriginal Consultation Log - GRAWTS Stage 2
Date

Organisation

Comment

14.4.21

The Singleton Argus

Rebecca Hardman (RH) rang - newspaper is printed on a
Thursday and cut off is by 3pm the Wednesday prior

phone

14.4.21

The Singleton Argus

RH sent ad off to the newspaper

email

14.4.21

Heritage NSW

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

Wanaruah Local
Aboriginal Land Council

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

Office of The Registrar,
ALRA

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

National Native Title
Tribunal

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

NTSCORP

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

Singleton Shire Council

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

Hunter Local Land
Services

RH sent stage1 agency letter requesting potential stakeholders.
Closing date 28/04/2021

email

14.4.21

The Singleton Argus

RH received proof

email

14.4.21

The Singleton Argus

RH approved proof and requested tear sheet and receipt

email

14.4.21

The Singleton Argus

RH received receipt

email

14.4.21

The Singleton Argus

RH thanked

email

14.4.21

Hunter Local Land
Services

RH received acknowledgement email

email

14.4.21

National Native Title
Tribunal

"RH received notification. Based on the records held by the
National Native Title Tribunal as at 14 April 2021 it would appear
that there are no Native Title Determination Applications,
Determinations of Native Title, or Indigenous Land Use
Agreements over the identified area."

email

15.4.21

Heritage NSW

RH received list of stakeholders

email

26.4.21

The Singleton Argus

RH followed up for tear sheet

email

26.4.21

The Singleton Argus

RH received tear sheet

email

26.4.21

The Singleton Argus

RH thanked

email

26.4.21

Wanaruah Local
Aboriginal Land Council

RH received list of stakeholders

email

27.4.21

Wanaruah Local
Aboriginal Land Council

RH thanked

email

27.4.21

A1 Indigenous Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Aboriginal Native Title
Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

AGA Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Aliera French Trading

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Awabakal Traditional
Owners Aboriginal
Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Cacatua Culture
Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Carol Ridgeway- Bissett

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Corroboree Aboriginal
Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Crimson-Rosie

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post
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Aboriginal Consultation Log - GRAWTS Stage 2
Date

Organisation

Comment

Method

27.4.21

Culturally Aware

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

D F T V Enterprises

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Deslee Talbott
Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Didge Ngunawal Clan

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Divine Diggers Aboriginal
Cultural Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Gidawaa Walang &
Barkuma Neighbourhood
Centre Inc.

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Hunter Traditional Owner

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Hunter Valley Aboriginal
Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Hunter Valley Cultural
Surveying

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Hunters & Collectors

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Indigenous Learning

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Jarban & Mugrebea

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Jumbunna Traffic
Management Group Pty
Ltd

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Kauma Pondee Inc.

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Kawul Pty Ltd trading as
Wonn1 Sites

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Lower Hunter Aboriginal
Incorporated

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Lower Hunter Wonnarua
Cultural Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Lower Wonnaruah Tribal
Consultancy Pty Ltd

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Mayaroo

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Michael Green Cultural
Heritage Consultant

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Murra Bidgee Mullangari
Aboriginal Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Myland Cultural &
Heritage Group

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Nunawanna Aboriginal
Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Robert Syron

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Stephen Talbot

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Tocomwall Pty Ltd

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Ungooroo Aboriginal
Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Wallagan Cultural
Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Wanaruah Local
Aboriginal Land Council

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Wattaka Wonnarua C.C.
Service

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Widescope Indigenous
Group pty Ltd

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email
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Aboriginal Consultation Log - GRAWTS Stage 2
Date

Organisation

Comment

Method

27.4.21

Wonnarua Culture
Heritage

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Wonnarua Elders Council

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Wonnarua Nation
Aboriginal Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Yinarr Cultural Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Black Creek Aboriginal
Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Bullen Bullen

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Carrawonga Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Giwiirr Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Hunter Valley Cultural
Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Hunter Valley Environment
Land & Mining Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Hunter Valley Natural &
Cultural Resources

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Indigenous Outcomes

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Kawul Cultural Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Kayaway

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Mingga Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Mooki Plains Management

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Mooki Plains Management

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Muswellbrook Cultural
Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Ngarramang-Kuri
Aboriginal Culture &
Heritage Group

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Roger Noel Matthews
Consultancy

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

St Clair Singleton
Aboriginal Corporation

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Ungooroo Cultural &
Community Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Upper Hunter Heritage
Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Upper Hunter Wonnarua
Council Inc

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Valley Culture

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Wanaruah Custodians

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Wonn 1 Contracting

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

DRM Cultural
Management

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Esther Tighe

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Griffiths Group

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Murrawan Cultural
Consultants Pty Ltd

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Moreeites

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Waabi Gabinya Cultural
Consultancy

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email
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Aboriginal Consultation Log - GRAWTS Stage 2
Date

Organisation

Comment

Method

27.4.21

Warrigal Cultural Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Smith Dhagaans Cultural
group

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Thawan Heritage
Consultant

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Wurrumay Consultants

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

J & A Leonardi

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Wonnarua Traditional
Custodian

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

JLC Cultural Services

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

email

27.4.21

Waabi Gabinya Cultural
Consultancy

email RTS

RTS

27.4.21

Waabi Gabinya Cultural
Consultancy

RH phoned mobile, N/A

phone

27.4.21

Waabi Gabinya Cultural
Consultancy

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Indigenous Outcomes

email RTS

RTS

27.4.21

Indigenous Outcomes

RH phoned mobile, N/A

phone

27.4.21

Indigenous Outcomes

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Robert Syron

email RTS

RTS

27.4.21

Robert Syron

RH phoned and updated email

Phone

27.4.21

Robert Syron

RH re sent stage 1 round 2 community EOI letters. RSVP
13.5.21

email

27.4.21

Michael Green Cultural
Heritage Consultant

email RTS

RTS

27.4.21

Michael Green Cultural
Heritage Consultant

RH phoned mobile, N/A

phone

27.4.21

Michael Green Cultural
Heritage Consultant

RH received call back and updated email address

Post

27.4.21

Michael Green Cultural
Heritage Consultant

RH re sent stage 1 round 2 community EOI letters. RSVP
13.5.21

email

27.4.21

Lower Wonnaruah Tribal
Consultancy Pty Ltd

email RTS

RTS

27.4.21

Lower Wonnaruah Tribal
Consultancy Pty Ltd

RH phoned landline, N/A

phone

27.4.21

Lower Wonnaruah Tribal
Consultancy Pty Ltd

RH phoned mobile, N/A

phone

27.4.21

Lower Wonnaruah Tribal
Consultancy Pty Ltd

RH sent stage 1 round 2 community EOI letters. RSVP 13.5.21

Post

27.4.21

Aboriginal Native Title
Consultants

email RTS

RTS

27.4.21

Aboriginal Native Title
Consultants

RH phoned mobile, updated email

phone

27.4.21

Aboriginal Native Title
Consultants

RH re sent stage 1 round 2 community EOI letters. RSVP
13.5.21

email

27.4.21

Didge Ngunawal Clan

Registered as a RAP

email

27.4.21

Tocomwall Pty Ltd

Registered as a RAP

email

27.4.21

Stakeholder 1

Registered as a RAP

email

27.4.21

Stakeholder 2

Registered as a RAP

email

27.4.21

Wattaka Wonnarua C.C.
Service

Registered as a RAP

email
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Organisation

Comment

Method

27.4.21

Hunter Valley Environment
Land & Mining Services

Des advised this group is no longer active

email

27.4.21

Wonnarua Traditional
Custodian

Des advised this group is no longer active

email

27.4.21

Aboriginal Native Title
Consultants

Registered as a RAP

email

28.4.21

Mayaroo

"RH received email: Mayaroo has an interest in Aboriginal
Cultural Heritage, however, Ravensworth is outside our targeted
area."

email

28.4.21

Mayaroo

"RH responded: Thanks for letting me know, I will take you off
the RAP list for this one. Look forward to the next"

email

28.4.21

AGA Services

Registered as a RAP, asked that we email them through cacatua
email at Donna as she does paperwork

email

28.4.21

Cacatua Culture
Consultants

Registered as a RAP

email

28.4.21

Cacatua Culture
Consultants

RH thanked

email

28.4.21

Kawul Pty Ltd trading as
Wonn1 Sites

Registered as a RAP

email

28.4.21

Kawul Pty Ltd trading as
Wonn1 Sites

RH thanked

email

28.4.21

Culturally Aware

Registered as a RAP

email

28.4.21

Culturally Aware

RH thanked

email

28.4.21

Hunter Traditional Owner

Registered as a RAP

email

28.4.21

Hunter Traditional Owner

RH thanked

email

28.4.21

Black Creek Aboriginal
Corporation

email RTS

RTS

29.4.21

Black Creek Aboriginal
Corporation

RH phoned, number disconnected

Phone

29.4.21

Black Creek Aboriginal
Corporation

RH posted EOI instead

Post

29.4.21

AGA Services

RH thanked

email

29.4.21

Widescope Indigenous
Group pty Ltd

Registered as a RAP

email

29.4.21

Widescope Indigenous
Group pty Ltd

RH thanked

email

29.4.21

Wattaka Wonnarua C.C.
Service

RH thanked

email

29.4.21

Aboriginal Native Title
Consultants

RH thanked

email

29.4.21

Awabakal Traditional
Owners Aboriginal
Corporation

RH received email notifying is out of their area and won’t be
registering

email

3.5.21

Gomery

Registered as a RAP

phone

3.5.21

Awabakal Traditional
Owners Aboriginal
Corporation

RH thanked

email

6.5.21

A1 Indigenous Services

Registered as a RAP

email

10.5.21

A1 Indigenous Services

RH thanked

email

10.5.21

Stakeholder 1

Registered as a RAP - 2nd time

email

10.5.21

Stakeholder 2

Registered as a RAP - 2nd time

email

12.5.21

Upper Hunter Wonnarua
Council Inc

Sheridan Baker (SB) received registration from Rhonda Perry

phone
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13.5.21

Wanaruah Local
Aboriginal Land Council

"RH received email: I hope this email finds you well � I am just
getting in touch to confirm that a representative from the Land
Council is recorded to attend the 2-day meeting taking place
next week?"

email

13.5.21

Wanaruah Local
Aboriginal Land Council

"RH responded: Thanks for your email but I am a bit confused.
To my knowledge OzArk have not organised a meeting next
week for this project???"

email

13.5.21

St Clair Singleton
Aboriginal Corporation

letter RTS

Post

13.5.21

Indigenous Outcomes

letter RTS

Post

13.5.21

Roger Noel Matthews
Consultancy

letter RTS

Post

18.5.21

Wanaruah Local
Aboriginal Land Council

RH sent notification of RAPs

email

18.5.21

Heritage NSW

RH sent notification of RAPs

email

27.5.21

Wanaruah Local
Aboriginal Land Council

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Didge Ngunawal Clan

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Tocomwall Pty Ltd

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Stakeholder 1

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Stakeholder 2

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Widescope Indigenous
Group pty Ltd

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

AGA Services

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Cacatua Culture
Consultants

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Kawul Pty Ltd trading as
Wonn1 Sites

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Culturally Aware

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Hunter Traditional Owner

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Wattaka Wonnarua C.C.
Service

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Aboriginal Native Title
Consultants

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Gomery

RH sent stage 2 methodology. Feedback ends 27.6.21

Post

27.5.21

A1 Indigenous Services

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Upper Hunter Wonnarua
Council Inc

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Wonn 1 Contracting

RH received call from Arthur registering Wonnarua Elders
Council and updating email address. Also requested to know
who the groups listed as stakeholder are. RH advised cannot
pass on details

Phone

27.5.21

Wonnarua Elders Council

RH sent stage 2 methodology. Feedback ends 27.6.21

email

27.5.21

Aboriginal Native Title
Consultants

"RH received email: ANTC would like to be consulted on the
project Ravensworth, Aboriginal native title consultants holds
cultural knowledge and values to the area"

email

2.6.21

Wanaruah Local
Aboriginal Land Council

RH sent updated notification of RAPs

email

2.6.21

Heritage NSW

RH sent updated notification of RAPs

email

3.6.21

Giwiirr Consultants

RH received RTS

Post

8.6.21

Aliera French Trading

late registration as a RAP

email

15.6.21

Aliera French Trading

RH sent copy of stage 2 for feedback

email
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15.6.21

Wanaruah Local
Aboriginal Land Council

RH received call to make sure they are registered

email

22.6.21

AGA Services

"RH received feedback: staff had a meeting on Friday 18th June
2021, at this meeting the Greater Ravensworth area water and
tailings scheme was tabled. After a discussion with regards to all
its contents both Cacatua and AGA support the documentation
the was sent with regards to the Subject."

email

22.6.21

Cacatua Culture
Consultants

"RH received feedback: staff had a meeting on Friday 18th June
2021, at this meeting the Greater Ravensworth area water and
tailings scheme was tabled. After a discussion with regards to all
its contents both Cacatua and AGA support the documentation
the was sent with regards to the Subject."

email

23.6.21

Aliera French Trading

RH phoned landline - disconnected

phone

23.6.21

Aliera French Trading

RH phoned mobile - disconnected

phone

23.6.21

Aliera French Trading

RH sent email asking for call today ASAP

email

23.6.21

Culturally Aware

RH phoned N/A

phone

24.6.21

Culturally Aware

RH phoned discussed availability, RH to send formal Invite,
Tracey confirmed will have someone available

phone

24.6.21

Culturally Aware

RH sent invite to fieldwork

email

5.7.21

Wanaruah Local
Aboriginal Land Council

RH sent 2nd updated notification of RAPs

email

5.7.21

Heritage NSW

RH sent 2nd updated notification of RAPs

email

9.7.21

Culturally Aware

Culturally Aware (Tracey Skene) was contacted to attend the
field survey. Tracey said that Sue Cutmore would attend.
Culturally Aware were informed on 28/6/21 that the survey would
be delayed by one week due to COVID 19 restrictions. Culturally
Aware were contracted through the week prior to the survey and
on 8/7/21 Tracey informed Ben Churcher that neither she nor
Sue would be able to attend the survey scheduled for the next
day. Ben Churcher undertook the survey on 9/7/21 without any
RAP attendees.

Note

12.1.22

Wanaruah Local
Aboriginal Land Council

Catherine Burrowes (CB) sent stage 4 draft ACHAR. Feedback
ends 10.2.22

email

12.1.22

Didge Ngunawal Clan

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Tocomwall Pty Ltd

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Stakeholder 1

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Stakeholder 2

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Widescope Indigenous
Group pty Ltd

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

AGA Services

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Cacatua Culture
Consultants

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Kawul Pty Ltd trading as
Wonn1 Sites

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Culturally Aware

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Hunter Traditional Owner

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Wattaka Wonnarua C.C.
Service

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Aboriginal Native Title
Consultants

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Gomery

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

Post

12.1.22

A1 Indigenous Services

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Upper Hunter Wonnarua
Council Inc

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email
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12.1.22

Wonnarua Elders Council

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

12.1.22

Aliera French Trading

CB sent stage 4 draft ACHAR. Feedback ends 10.2.22

email

Upper Hunter Wonnarua
Council Inc

CB received call from Rhonda asking about recently received
draft ACHAR. Rhonda had concerns on the report being so long
and confirming who if anyone actions feedback from the RAPs. I
acknowledged her concerns asking to receive feedback by
10.2.22. All correspondence would be filed and included in the
FINAL ACHAR.

Phone

13.1.22
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APPENDIX 2: CONSULTATION DOCUMENTS
Appendix 2 Figure 1: Singleton Argus advertisement.
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Appendix 2 Figure 2: Example of Stage 1 agency letter.
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Appendix 2 Figure 3: Example of Stage 1 potential stakeholder letter.
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APPENDIX 3: ASSESSMENT METHODOLOGY
Appendix 3 Figure 1: Example of Stage 2/3 letter inviting review of the assessment methodology.
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APPENDIX D
BDAR WAIVER

Modification Report | 10 June 2022

D-0

Inspired People.
Dedicated Team.
Quality Outcomes.

Our Ref: 21438/PF/27082021

27 August 2021
Andrew Wu
Senior Environmental Engineer
James Bailey and Associates
E | awu@baileyassociates.com.au
Dear Andrew
RE: GRAWTS Stage 2 BDAR Waiver
This Biodiversity Development Assessment Report (BDAR) Waiver is supplied to
support the proposed development consent modifications for the Greater
Ravensworth Area Water and Tailings Scheme (GRAWTS) Stage 2.
Liddell Mine, Mount Owen Complex (MOC) and Ravensworth Operations are
neighbouring coal mining developments located in the Upper Hunter region of New
South Wales. These mines are located within a mining precinct known as the Greater
Ravensworth Area (GRA).
Liddell Mine is managed by Liddell Coal Operations Pty Limited (LCOPL) in accordance
with Development Consent DA 305-11-01, which allows mining operations to take
place until 31 December 2028.
MOC is managed by Mt Owen Pty Limited (MOPL) in accordance with Development
Consent SSD-5850 which enables mining activities to be conducted until 31 December
2037.
Ravensworth Operations is managed by Ravensworth Operations Pty Ltd (ROPL) in
accordance with Project Approval PA 09_0176, which enables mining to be
undertaken until 31 December 2039.
There are synergies between the GRA operations including a network of water and
tailings management infrastructure referred to as the Greater Ravensworth Area
Water and Tailings Scheme (GRAWTS). The GRAWTS enables the transfer of water
and tailings from between Liddell Mine, MOC and Ravensworth Operations.
MOPL, LCOPL and ROPL (the Proponents) propose to modify their respective planning
approvals to facilitate Stage 2 of the GRAWTS.

Umwelt (Australia)
Pty Limited
ABN 18 059 519 041

T| 1300 793 267
E| info@umwelt.com.au

www.umwelt.com.au
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Given that the Modification relates to a State Significant Development consent (SSD-5850) it is required to
be accompanied by a Biodiversity Development Assessment Report (BDAR) according to Part 7, Division 2
Biodiversity Assessment Requirements under the Biodiversity Conservation Act 2016 (BC Act). Accordingly,
the Biodiversity Assessment Method (BAM) will apply to assess impacts on biodiversity. However, the
disturbance area for this Modification has already been assessed for the Mount Owen Continued
Operations (MOCO) Project, which was approved under Development Consent SSD-5850 on 15 August
2017. Therefore, the area has already been assessed for biodiversity values (Refer to Environmental Impact
Statement (EIS) for MOCO (Umwelt 2015a) and MOCO Ecological Assessment (Umwelt 2015b)) and
approved for disturbance by the Minister for Planning (see Figure 1 and Figure 2). Further, the disturbance
area for the Modification was completely devoid of woody vegetation prior to 1990, with the land likely
conforming to Category 1 – Exempt Land (refer to Figure 3). Therefore, this area is excluded from
assessment as specified in Section 1.5 of the BAM (DPIE 2020). Hence, a BDAR waiver has been completed
for this Modification (refer to Table 1 and Table 2).
The Modification largely concerns water and tailings system amendments, specifically being an additional
pipeline and associated access track generally west of the existing Baywater North Pit and Mt Owen CHPP
(see Figure 1). The disturbance area for the Modification is in a highly modified state, contains no
threatened species habitat and is dominated by grassland and low-quality rehabilitated vegetation (Umwelt
2015b) (see Plate 1). The area was also completely cleared of woody vegetation prior to 1990 (Figure 3).

Plate 1

Development footprint shown in red, demonstrating its general alignment with
existing tracks and/or avoidance of native vegetation.
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Approved Mount Owen Disturbance Area and
Proposed Development Footprint
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Table 1
Component

Biodiversity development assessment report waiver request information requirements
Requirement

Admin

•
•
•

Site details

•
•

•
•

Response

Proponent name and contact details.
Project ID (Information to identify which SSD or SSI project the
request relates to and where the project is up to in the
assessment process).
Name and ecological qualifications of person completing
Table 2 .

•

Street address, Lot and DP, local government area.
Description of existing development site, i.e., the area of land
that is subject to the proposed development application. If any
part of the land is considered 'Category 1 – exempt land'
information must be provided to demonstrate how the land
meets the criteria that applies to Category 1 – Exempt Land.
Location map showing the development site in the context of
surrounding areas and landscape features. Satellite image of
site in context of adjoining sites.
Site Map (to scale, ideally as a spatial shapefile).

•

•
•

•

•
•

21438_JB&A_Wu_BDAR Waiver_20210827a_ltr

James Bailey and Associates on behalf of MOPL, LCOPL and
ROPL.
Development Consent SSD-5850, Project Approval PA 09_0176
and Development Consent DA 305-11-01.
Philippa Fagan – Umwelt Senior Ecologist, BAM Accreditation
number BAAS18117, seven years of ecological consulting
experience, Bachelor of Biodiversity & Conservation
Mt Owen, Hebden Road, Hebden NSW 2330. Lot 352 DP 867083
in Singleton LGA.
The Development Footprint exists within a highly disturbed
area, between an existing open cut mining void (Bayswater
North Pit) and the Mt Owen Coal Handling and Preparation
Plant (CHPP). The landscape is highly degraded as a result of
decades of historical mining activities. Much of the area is
dominated by grasslands and rehabilitated vegetation in a poor
state as a result of historical disturbance, with degraded
regrowth Central Hunter Grey Box – Ironbark Endangered
Ecological Community (EEC) existing adjacent to the
development footprint (Umwelt 2015a; 2015b), but not within
it.
Furthermore, the Development Footprint exists on land that
was completely devoid of woody vegetation prior to 1990. As
the area was previously assessed for the MOCO Project, further
assessment is not necessary.
See Figure 1 and Figure 2
See attached
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Component

Requirement

Proposed
development

Impacts on
biodiversity values
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•

Project Description providing enough information to enable an
understanding of the nature and scale of the proposed
development and any associated activities (including
construction etc.).
Proposed Site Plan.

•

Complete Table 2 below on Biodiversity Values.

•

Response
The proposed Modification includes the following activities:
• Transfer of tailings via the proposed pipeline from Ravensworth
Operations and MOC to Liddell Mine for emplacement within
the Liddell South Cut Void.
Continued transfer of tailings from Ravensworth Operations and
Liddell Mine to the West Pit Void at MOC.
Construction and use of minor ancillary infrastructure including:
- Realignment of a short section of the existing tailings
and water pipelines from the Mt Owen Coal Handling
and Preparation Plant to the Liddell voids (South Cut
Void and Entrance Pit Void). This is the only activity
that will involve vegetation disturbance;
- Additional powerlines, access roads and other minor
supporting infrastructure;
Receipt of tailings from other mining operations in the vicinity
of the GRA and emplacement of such tailings within the Liddell
South Cut Void (subject to those mining operations obtaining
approval to transfer tailings to Liddell); and
Transfer of water between mining operations in the vicinity of
GRA (subject to those other mining operations obtaining
approval to send and receive water).
The Modification is sought pursuant to Section 4.55(2) of the
Environmental Planning and Assessment Act 1979 (EP&A Act).
Refer to Figure 1 and Figure 2 .
See below
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Table 2

Impacts of the proposed development on biodiversity values

Biodiversity value

Meaning

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

Vegetation abundance
–
1.4(b) BC Regulation

Occurrence and extent or
coverage of vegetation at a
particular site

Where vegetation is present on the development site,
provide a map on digital aerial photography or the best
available imagery of the development site showing:
•
•

native vegetation (including grasslands and
other non-woody vegetation types) and nonnative vegetation
the area of land that is directly impacted by
the proposed development, including related
infrastructure such as roads, pipelines, access
tracks, temporary material stockpiles, asset
protection zones and powerlines, if applicable.

Describe how the proposed development avoids
impacts on native vegetation and identify the
likelihood and extent of any remaining impacts
including removal of isolated or cultivated native
plants.
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Response

While some native vegetation is adjacent to the
Development Footprint, consisting of regrowth Central
Hunter Grey Box – Ironbark Woodland EEC, it is only
grassland and rehabilitated vegetation (Umwelt 2015b)
inside the footprint, as a result of historical disturbance.
While the Central Hunter Grey Box – Ironbark Woodland
is an EEC in NSW (and critically endangered nationally), it
will not be impacted by the proposal. The Development
Footprint has already been assessed for biodiversity
values in the approved MOCO (refer to Umwelt 2015a;
2015b) and exists within the Mount Owen Consent
Boundary. This project was approved on 15 August 2017
under Development Consent SSD-5850. Refer to Umwelt
2015a and 2015b.
The proposed development largely avoids impacts to
native vegetation by predominantly following existing
access tracks and by disturbing grassland.
The Development Footprint occurs on land largely devoid
of ecological values and consists of grassland vegetation
only.
Furthermore, the Development Footprint exists on land
that was completely devoid of woody vegetation prior to
1990, demonstrating the already disturbed nature of the
vegetation.
No further assessment is necessary.
Refer to Figure 1 and Figure 2 .
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Biodiversity value

Meaning

Vegetation integrity
1.5(2)(a) BC Act

Degree to which the habitat
needs of threatened species
are present at a particular
site

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

Identify any threatened species or ecological
communities or their habitat on the development site.
Describe how the proposed development avoids
impacts on habitat suitability and identify the
likelihood and extent of any remaining impacts
including the impacts of development on the following
habitat of threatened species or ecological
communities:
1.
2.
3.
4.

karst, caves, crevices, cliffs and other
geological features of significance
rocks
human-made structures
non-native vegetation (prescribed under
clause 6.1(1)(a) of the BC Regulation).

Impacts may include the removal or modification (e.g.
noise, light, etc.) of the habitat of threatened species
or ecological communities.
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Response

Vegetation in the Development Footprint consists of
grassland and rehabilitated vegetation as a result of
historical disturbance. Regrowth Central Hunter Grey Box
– Ironbark Woodland EEC exists adjacent (Umwelt
2015b). Grassland and rehabilitation provides little to no
habitat for threatened species, aside from foraging
habitat, which will largely remain upon completion of the
proposed track and pipeline. Significant biodiversity
survey and assessment has been conducted at MOC over
the last 20 years.
The area has already been assessed for biodiversity
values as it exists within the approved consent boundary
of the MOCO Project. This project was approved on 15
August 2017 under Development Consent SSD-5850. No
threatened species were detected in the Development
Footprint. Refer to Umwelt 2015a and 2015b.
The Development Footprint occurs on land largely devoid
of ecological values, and consists of grassland vegetation
only, providing little to no habitat for threatened species.
Furthermore, the Development Footprint exists on land
that was completely devoid of woody vegetation prior to
1990.
No karst, caves, crevices, cliffs or other geological
features are present. No rocks or human- made
structures are present and non- native vegetation is not
considered likely to contain habitat for any threatened
species.
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Biodiversity value

Meaning

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

Response

The Modification will not result in direct, indirect or
prescribed impacts on threatened species, ecological
communities or their habitats.
No further assessment is necessary.
Refer to Figure 1 and Figure 2 .
Threatened species
abundance
1.4(a) BC Regulation

Occurrence and abundance
of threatened species or
threatened ecological
communities, or their
habitat, at a particular site

Describe how the proposed development avoids
impacts on threatened species abundance and identify
the likelihood and extent of any remaining impacts
including;
•

•

•
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Impacts of vehicle strikes on threatened
species of animals or on animals that are part
of a threatened ecological community
(prescribed under clause 6.1(1)(f) of the
Regulation).
Impacts on threatened species, for example,
microbats, associated with the demolition of
human-made structures (prescribed by 6.1 (1)
a (iii) of the Regulation).
Impacts on threatened species habitat
associated with non-natural water bodies
(prescribed by 6.1 (1) a (iii) of the Regulation).
For example, threatened frogs such as the
green and golden bell frog in landfill areas,
drains and brick pits.

Vegetation in the Development Footprint consists of
grassland and degraded rehabilitation as a result of
historical disturbance. Regrowth Central Hunter Grey Box
– Ironbark Woodland EEC exists adjacent (Umwelt
2015b). Grassland and rehabilitation provides little to no
habitat for threatened species, aside from foraging
habitat, which will largely remain upon completion of the
proposed track and pipeline.
The EEC will not be impacted by the proposal.
Furthermore, vehicle strike on threatened species is not
anticipated to be problematic in this already degraded
habitat, and human- made structures and non- natural
waterbodies are not present in the development
footprint.
The Development Footprint has already been assessed
for biodiversity values as it exists within the consent
boundary of the MOCO Project. This project was
approved on 15 August 2017 under Development
Consent SSD-5850. No threatened species were detected
in the Development Footprint and the current
Modification is therefore not considered likely to have
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Biodiversity value

Meaning

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

Response

impacts on threatened species abundance. Refer to
Umwelt 2015a and 2015b.
The Development Footprint occurs on land largely devoid
of ecological values, and consists of grassland vegetation
only, providing no habitat for threatened species.
Furthermore, the Development Footprint exists on land
that was completely devoid of woody vegetation prior to
1990.
No further assessment is necessary.
Refer to Figure 1 and Figure 2 .
Habitat connectivity
1.4(c) BC Regulation

Degree to which a particular
site connects different areas
of habitat of threatened
species to facilitate the
movement of those species
across their range
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Identify whether the development site contributes to
habitat connectivity.
Describe how the proposed development avoids
impacts on habitat connectivity and identify the
likelihood and extent of any remaining impacts of
development on the connectivity of different areas of
habitat of threatened species that facilitates the
movement of those species across their range
(prescribed under clause 6.1(1)(b) of the BC
Regulation).

While some very degraded native vegetation occurs
within the Development Footprint, the proposed
development consists of an access track which will not
experience heavy traffic and is not anticipated to impede
connectivity. Vegetation linkages will exist either side of
the track and will enable fauna movements.
This vegetation has already been assessed for
biodiversity values in the approved MOCO and exists
within the approved disturbance boundary of the Mount
Owen Consent Area. This project was approved on 15
August 2017 under Development Consent SSD-5850.
Refer to Umwelt 2015a and 2015b.
The Development Footprint occurs on land largely devoid
of ecological values, and consists of grassland vegetation
only, providing no connectivity.
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Biodiversity value

Meaning

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

Response

Furthermore, the Development Footprint exists on land
that was completely devoid of woody vegetation prior to
1990.
No further assessment is necessary.
Refer to Figure 1 and Figure 2 .
Threatened species
movement
1.4(d) BC Regulation

Degree to which a particular
site contributes to the
movement of threatened
species to maintain their
lifecycle

Describe how the proposed development avoids
impacts on threatened species movement and identify
the likelihood and extent of any remaining impacts of
development on movement of threatened species that
maintains their lifecycle (prescribed under clause
6.1(1)(c) BC Regulation).

The vegetation surrounding the Development Footprint
is fragmented and disturbed, and no impacts to
threatened species movement is likely.
The area has already been assessed for biodiversity
values as it exists within the consent boundary of the
MOCO Project. This project was approved on 15 August
2017 under Development Consent SSD-5850. No
threatened species were detected in the Development
Footprint. Refer to Umwelt 2015a and 2015b.
The Development Footprint occurs on land largely devoid
of ecological values and consists of grassland vegetation
only.
Furthermore, the Development Footprint exists on land
that was completely devoid of woody vegetation prior to
1990.
No further assessment is necessary.
Refer to Figure 1 and Figure 2 .

Flight path integrity
1.4(e) BC Regulation

Degree to which the flight
paths of protected animals

Identify whether flight paths of protected animals
occur over the development site. Protected animals
are animals of a species listed or referred to in

Not applicable to this project. No interference to flight
paths will occur. Refer to Umwelt 2015a and 2015b.
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Biodiversity value

Water sustainability
1.4(f) BC Regulation

Meaning

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

over a particular site are free
from interference

Schedule 5 of the BC Act. They include any species of
birds, mammals, amphibians or reptiles that are native
to Australia or that periodically or occasionally migrate
to Australia.
Describe how the proposed development avoids
impacts on flight path integrity and identify the
likelihood and extent of any remaining impacts.
Note: The impacts of wind turbine strikes on protected
animals are prescribed under clause 6.1(1)(e) of the BC
Regulation. It is, therefore, unlikely that a BDAR waiver
would be issued for a proposed wind farm.

Degree to which water
quality, water bodies and
hydrological processes
sustain threatened species
and threatened ecological
communities at a particular
site

Describe how the proposed development avoids
impacts on water sustainability and identify the
likelihood and extent of any remaining impacts of
development on water quality, water bodies (natural
or derived) and hydrological processes that sustain
threatened species and threatened ecological
communities (including from subsidence or upsidence
resulting from underground mining or other
development) (prescribed under clause 6.1(1)(d) of the
BC Regulation).
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Response

While the proposed development is unlikely to have any
impacts to water quality values, the Development
Footprint has already been assessed as it exists within
the consent boundary of the MOCO Project. This project
was approved on 15 August 2017 under Development
Consent SSD-5850. Refer to Umwelt 2015a and 2015b.
The remainder of the Development Footprint occurs on
land largely devoid of ecological values and consists of
grassland vegetation only. No impacts to water quality,
water bodies or hydrological processes are anticipated to
occur.
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Biodiversity value

Meaning

Explain and document potential impacts including
additional impacts prescribed under the BC
Regulation

Response

Furthermore, the Development Footprint exists on land
that was completely devoid of woody vegetation prior to
1990.
No further assessment is necessary.
Refer to Figure 1 and Figure 2 .
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We trust this information meets with your requirements. Please do not hesitate to contact me should you
require clarification or further information.
Yours sincerely

Philippa Fagan
Senior Ecologist
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