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Executive summary
The Proposal

Snowy Hydro Limited (Snowy Hydro) (‘the Proponent’) proposes to develop a gas fired power station near Kurri
Kurri, NSW (‘the Proposal’). Snowy Hydro is seeking approval from the NSW Minister for Planning and Public
Spaces under the NSW Environmental Planning and Assessment Act 1979 (EP&A Act) for the Proposal.

The Proposal involves the construction and operation of a power station and electrical switchyard, together with
other associated supporting infrastructure. The power station would have a capacity of up to approximately 750
megawatts (MW) which would be generated via two heavy duty gas turbines. Although primarily a gas fired
power station, the facility would also be capable of operating on diesel as required.

The Proposal would operate as a “peak load"” generation facility supplying electricity at short notice when there is
a requirement in the National Electricity Market. The major supporting infrastructure that is part of the Proposal
would be a 132 kV electrical switchyard located within the Proposal Site. The Proposal would connect into
existing 132 kV electricity transmission infrastructure located adjacent to the Proposal Site. A new gas lateral
pipeline and gas receiving station will also be required and this would be developed by a third party and be the
subject of a separate environmental assessment and planning approval.

Construction activities are anticipated to commence early 2022 and the Proposal is intended to be operational
by the end of 2023.

The Proposal Site

The Proposal Site is located in the small suburb of Loxford in the Hunter Valley region of New South Wales,
approximately three km north of the town of Kurri Kurri, approximately 30 km west of Newcastle CBD and 125
km north of Sydney. The Proposal Site is located within the Cessnock City Council local government area (LGA).
The Proposal Site forms part of the former Kurri Kurri aluminium smelter site which is owned by Hydro
Aluminium Kurri Kurri Pty Ltd (Hydro Aluminium). The aluminium smelter ceased operation in late 2012 and was
permanently closed in 2014. Demolition and site remediation works are ongoing but would be completed at the
Proposal Site prior to construction of the Proposal.

The Proposal Site's current condition is that of a brownfield site, extensively disturbed by past industrial
development. The Proposal requires minimal disturbance of undisturbed land.

Existing environment

This report provides a review of the current groundwater conditions and potential groundwater impacts that may
arise during the construction and operational phases of the Proposal. Suitable mitigation and management
measures are also recommended.

Two groundwater systems are present in the substrata, a shallow aquifer within alluvium and a deeper aquifer
within the underlying bedrock / residual clay.

While regionally the dominant groundwater flow direction is anticipated to be generally to the north and north
east toward sensitive receptors such as Wentworth Swamp, Black Waterholes Creek and the Hunter River, the
plotted water level contours indicate that locally, shallow groundwater flow is controlled by topography.
Drainage channels along the western boundary and to the north of the Proposal Site and approximately one km
to the east of the Proposal Site represent local controls on groundwater elevation.

Beneath the Proposal Site, groundwater flow is inferred to be predominantly west-north-west toward the
unnamed tributary of Black Waterholes Creek along the western and northern boundary of the Proposal Site.

Groundwater elevations beneath the Proposal Site are inferred to range from approximately 12 m AHD at the
eastern boundary in the vicinity of borehole MW20 to approximately nine m AHD at the western boundary,
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adjacent to the unnamed drainage line. This equates to a depth to water of approximately 1.2 m below ground
level (bgl) along the eastern boundary, increasing up to approximately 4.0 m bgl along the western boundary of
the Proposal Site.

There are no groundwater dependant ecosystems (GDEs) mapped within the Proposal Site. The nearest GDE is a
terrestrial GDE with moderate potential for groundwater interaction (Sydney Sand Flats Dry Sclerophyll Forests)
approximately 250 m west and north of the Proposal Site. Approximately two km north-east of the Proposal
Site, Wentworth Swamp is mapped as a high potential GDE (Coastal Freshwater lagoon).

In addition to the mapped potential GDEs, a number of sensitive receptors have been identified in the area,
including Wentworth Swamp, Black Waterholes Creek and the Hunter River. These areas host either identified
GDEs or are areas with a high likelihood of hosting GDEs and/or water dependent riparian vegetation.

The Proposal Site is located within the NSW Water Sharing Plan (WSP) for the Hunter Unregulated and Alluvial
Water Sources 2009. A search for private water bores showed that there are no registered bores for domestic or
agricultural use within 3 km of the Proposal Site. The aquifer resource potential, based on hydraulic conductivity
results for the alluvial aquifer, is expected to be low to moderate. The aquifer resource potential for the bedrock
aquifer would be expected to be low given the siltstone geology.

Contamination assessments completed as part of remediation of the former Kurri Kurri aluminium smelter site
indicate that historical discharges from the aluminium smelter have impacted groundwater quality, mostly
around the existing stormwater ponds and waste areas.

Potential impacts

Impacts to groundwater during construction may arise primarily from excavation. Site preparations for lightly
loaded power station ancillary components are generally expected to require only shallow excavation in the
order of approximately 0.3 m in depth. Excavation for service trenches is anticipated to be up to 1.0 m in depth.
The gas turbine and generator foundations would be more substantial involving excavation to approximately 1.8
m depth and bored piles (approximately 0.5 m diameter but subject to detailed design) to bedrock
(approximately 18 m depth, again subject to detailed design). Piles may also be expected for some other plant
components such as the generator step-up transformer. The proposed stormwater basin to the north of the site
would be excavated some 3.0 to 3.5 m below the existing ground level.

Review of groundwater levels indicates that the majority of proposed excavations are unlikely to intercept the
groundwater table. Itis likely that some of the proposed excavations in the eastern portion of the Proposal Site
may intersect the groundwater table, or shallow perched features within the fill material. In the case of
intersecting the groundwater table in natural formations, significant inflow or requirement for substantial
dewatering is not anticipated to be required due to the limited depth of excavation below the water table and the
generally low permeability of the alluvium. Where perched groundwater features are encountered within fill
material, some short-term management of inflows may be required. Any resulting groundwater drawdown would
be very shallow and localised. No material impacts are anticipated for other groundwater users or environmental
values. The level one minimal impact considerations of the NSW Aquifer Interference Policy (Department of
Primary Industries, 2012) are met.

During the operational phase, no significant groundwater impacts are anticipated and as such the Proposal
meets the level one minimal impact considerations of the NSW Aquifer Interference Policy (DPI, 2012).

Groundwater contamination has the potential to arise from spills and leaks during the operational phase.
However, such potential impacts are mitigated and practically eliminated by these areas of the site being sealed
and a stormwater capture and treatment system being in place.

Recommendations made to mitigate and manage identified potential groundwater impacts during construction
and operation of the Proposal include a range of soil and water related management plans.
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1. Introduction

1.1 Proposal summary

Snowy Hydro Limited (Snowy Hydro) (‘the proponent’) proposes to develop a gas fired power station near Kurri
Kurri, NSW (‘the Proposal’). Snowy Hydro is seeking approval from the NSW Minister for Planning and Public
Spaces under the NSW Environmental Planning and Assessment Act 1979 (EP&A Act) for the Proposal.

The Proposal involves the construction and operation of a power station and electrical switchyard, together with
other associated supporting infrastructure. The power station would have a capacity of up to approximately 750
megawatts (MW) which would be generated via two heavy duty gas turbines. Although primarily a gas fired
power station, the facility would also be capable of operating on diesel as required, if there were a constraint or
unavailability in the natural gas system and there was a need to supply electricity to the National Electricity
Market (NEM).

The proposed power station would operate as a “peak load" generation facility supplying electricity at short
notice when there is a requirement in the National Electricity Market. The major supporting infrastructure that is
part of the Proposal would be a 132 kV electrical switchyard located within the Proposal Site. The Proposal
would connect into existing 132 kV electricity transmission infrastructure located adjacent to the Proposal Site.
A new gas lateral pipeline and gas receiving station will also be required and this would be developed by a third
party and be the subject of a separate environmental assessment and planning approval. Other ancillary
elements of the Proposal include:

=  Water storage tanks and other water management infrastructure

- Fire water storage and firefighting equipment such as hydrants and pumps

=  Stormwater basin

=  Maintenance laydown areas

. Diesel fuel storage tank(s) and truck unloading facilities

=  Site access roads and car parking

= Office/administration, amenities, workshop/storage areas.

Construction are anticipated to commence early 2022 and the Proposal is intended to be fully operational by the

end of 2023. Further description of the Proposal is provided in Chapter two of the Environmental Impact
Statement.

1.2 The Proposal Site

The Proposal Site (Proposal Site) is located in the small suburb of Loxford in the Hunter Valley region of New
South Wales, approximately three km north of the town of Kurri Kurri, approximately 30 km west of Newcastle
CBD and 125 km north of Sydney. The Proposal Site is located within the Cessnock City Council local
government area (LGA).

The Proposal Site forms part of the former Kurri Kurri aluminium smelter site which is owned by Hydro
Aluminium Kurri Kurri Pty Ltd (Hydro Aluminium). The aluminium smelter ceased operation in late 2012 and was
permanently closed in 2014. Demolition and site remediation works are ongoing but would be completed at the
Proposal Site prior to construction of the Proposal.

The Proposal Site can be seen in more detail in Figure 1.1 and Figure 1.2. The Proposal Site’s current condition is
that of a brownfield site, extensively disturbed by past industrial development. The Proposal requires minimal
disturbance of undisturbed land.
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The Proposal Site and surrounds are currently zoned RU2 Rural Landscape under the Cessnock Local
Environmental Plan 201 1. However, the Proposal Site and vicinity is currently the subject of a rezoning
application. Under this plan, the Proposal Site would be designated as Heavy Industrial.

The suburban areas of Kurri Kurri are approximately three km south and south-west of the Proposal Site. Further
residential areas at Heddon Greta and Cliftleigh are situated approximately 2.5 km to the east. There are some
sparse rural residential properties south and south-east of the Proposal Site, the nearest being located on Dawes
Avenue, Loxford which is approximately 1.25 km south-east of the Proposal Site (and is owned by Hydro
Aluminium). The Kurri Kurri Speedway Club is on Dickson Road, Loxford and is approximately 800 to 850 m
south-east of the Proposal Site. Immediately south of the Proposal Site are the remains of the former Kurri Kurri
aluminium smelter and the M15 Hunter Expressway. There is some native vegetation adjacent to the Proposal
Site in the north, east and west.

1.3 Purpose of this report

This report provides a review of the current groundwater conditions and potential groundwater impacts that may
arise during the construction and operational phases of the Proposal. Suitable mitigation and management
measures are also recommended.

1.4 Secretary’s Environmental Assessment Requirements (SEARs)

An environmental impact statement (EIS) for the Proposal has been prepared under Division 5.2 of the
Environmental Planning and Assessment Act 1979 (EP&A Act). This Groundwater Impact Assessment has been
prepared to support the EIS. The purpose of this report is to address the relevant sections of the Secretary's
Environmental Assessment Requirements (SEARs) issued on 5 February 2021 (SSI 12590060). The report
preparation has also taken cognisance of any applicable agency comments. Table 1.1 outlines the SEARs
relevant to this assessment.

Table 1.1: SEARs relevant to this assessment

Secretary's requirement

Water — an assessment of the impacts of the project on groundwater aquifers and groundwater dependent
ecosystems having regard to the NSW Aquifer Interference Policy and relevant Water Sharing Plans
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2. Legislation, policy and guidelines

2.1 Legislation and policy
2.1.1 Water Management Act NSW (2000) and Water Act (1912)
Summary

The Water Management Act 2000 (WM Act) and the Water Act 1912 are the two key pieces of legislation for the
management of water in NSW and contain provisions for the licensing of water access and use. The Acts are
administered by the NSW Department of Planning, Industry and Environment (Water) (DPIE Water). The Water
Act 1912 is being progressively phased out and replaced by the WM Act. Responsibilities for granting and
managing water licences and approvals are split between the independent Natural Resources Access Regulator
(NRAR) and WaterNSW. Water sharing plans are managed by WaterNSW. NRAR is responsible for water access
licences and associated approvals related to state significant developments and state significant infrastructure.

The overall objective of the WM Act is “sustainable and integrated management of the State's water”. The Act
establishes a system of licensing and approvals whereby access to water is generally regulated by way of water
access licences (WALs). The WM Act enables the State’s water resources to be managed under water sharing
plans, which establish the rules for sharing of water in a particular water source between water users and the
environment, and rules for the trading of water in a particular water source.

The majority of water access licences are issued under the WM Act, however where there is no water sharing plan,
some access rights are still issued in the form of licences or permits under the Water Act 1912 which are tied to
the land.

The general and aquifer interference activities' water management principles as set out in the WM Act are:

= Water sources, floodplains and dependent ecosystems (including groundwater and wetlands) should be
protected and restored and, where possible, land should not be degraded

=  Habitats, animals and plants that benefit from water or are potentially affected by managed activities
should be protected and (in the case of habitats) restored

*=  The water quality of all water sources should be protected and, wherever possible, enhanced
*  The cumulative impacts of water management

= Licences and approvals and other activities on water sources and their dependent ecosystems, should be
considered and minimised

=  Geographical and other features of Aboriginal significance should be protected
*=  Geographical and other features of major cultural, heritage or spiritual significance should be protected
*  The social and economic benefits to the community should be maximised

*=  The principles of adaptive management should be applied, which should be responsive to monitoring and
improvements in understanding of ecological water requirements

=  The carrying out of aquifer interference activities must avoid or minimise land degradation, including soil
erosion, compaction, geomorphic instability, contamination, acidity, waterlogging, decline of native
vegetation or, where appropriate, salinity and, where possible, land must be rehabilitated

=  The impacts of the carrying out of aquifer interference activities on other water users must be avoided or
minimised.
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Relevance

Elements of the Water Management Act 2000 relating to drainage management, aquifer interference activities
and general principles that are relevant to this Proposal have been considered in this assessment to inform
potential construction and operational phase risks of the Proposal.

Dewatering is not likely to be required during the construction or operation phases.

As the Proposal was declared Critical State Significant Infrastructure (CSSI) by the NSW Minister for Planning and
Public Spaces in December 2020 under State Environmental Planning Policy (State and Regional Development)
2011, water-take related approvals would not be required from the NSW National Resources Access Regulator
(NRAR). However, as the Proposal does not intend to extract groundwater and will source potable water from
municipal supply, there will not be any groundwater take as a result of the Proposal and no water-take approvals
are required.

2.1.2 The NSW Aquifer Interference Policy (2012)
Summary

The NSW Aquifer Interference Policy (DPI, 2012) is the instrument for the assessment and licencing of aquifer
interference activities administered by the WM Act.

The NSW Aquifer Interference Policy outlines minimal impact considerations for water table and groundwater
pressure drawdown for high priority groundwater dependent ecosystems (as identified in the relevant Water
Sharing Plan), high priority culturally significant sites (as identified in the relevant Water Sharing Plan) and
existing groundwater supply bores. Water quality impact considerations for groundwater and surface water are
also outlined within the NSW Aquifer Interference Policy.

For the purpose of minimal impact consideration criteria, the NSW Aquifer Interference Policy considers the type
of water source (alluvial, coastal sands, porous rock, or fractured rock), and the productivity of the groundwater
source as either highly productive or less productive. Highly productive groundwater sources are defined by the
NSW Aquifer Interference Policy to have total dissolved solids concentrations of less than 1,500 milligrams per
litre and yields greater than five litres per second at bores.

The WM Act defines aquifer interference as an activity that involves any of the following:

=  The penetration of an aquifer

=  The interference with water in an aquifer

=  The obstruction of the flow of water in an aquifer

=  The taking of water from an aquifer while carrying out mining or any other activity prescribed by the
regulations.

Relevance

Elements of the NSW Aquifer Interference Policy including interference of flow of water in an aquifer and
extraction or disposal of groundwater have been considered in this assessment to inform potential construction
and operational phase risks associated with the Proposal. The Proposal has been assessed against the minimum
impact considerations.
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2.1.3 The NSW Groundwater Protection Policy (1998)
Summary

The NSW Groundwater Quality Protection Policy (Department of Land & Water Conservation, 1998) adopts the
management principles outlined in the NSW State Groundwater Policy Framework Document (DLWC, 1997) in
relation to groundwater quality protection, including:

= All groundwater systems should be managed so that the most sensitive identified beneficial use (or
environmental value) is maintained

=  Town water supplies should be afforded special protection against contamination
- Groundwater pollution should be prevented so that future remediation is not required

- For new developments, the scale and scope of work required to demonstrate adequate groundwater
protection shall be commensurate with the risk the development poses to a groundwater system and the
value of the resource

=  Agroundwater pumper shall bear the responsibility for environmental damage or degradation caused by
using groundwaters that are incompatible with soil, vegetation or receiving waters

=  Groundwater dependent ecosystems will be afforded protection
=  Groundwater quality protection should be integrated with the management of groundwater quantity

*  The cumulative impacts of developments on groundwater quality should be recognised by all those who
manage, use, or impact on the resource

=  Where possible and practical, environmentally degraded areas should be rehabilitated, and their ecosystem
support functions restored.

Relevance

The policy identifies management tools to achieve groundwater protection, some of which would be relevant to
the Proposal, including the use of groundwater management plans and groundwater monitoring. This
assessment also reviews potential groundwater dependent ecosystems (GDEs) which are afforded special
protection under the NSW Groundwater Protection Policy, of which none were identified at risk from construction
or operation of the Proposal.

2.1.4 The NSW Groundwater Dependent Ecosystem Policy (2002)

Summary

The Groundwater Dependent Ecosystems Policy (Department of Land & Water Conservation, 2002) provides a
framework for the sustainable management of groundwater, specifically principles for the management of
groundwater dependent ecosystems (GDEs).

Relevance

The completed groundwater impact assessment did not identify GDEs at risk from construction or operation of
the Proposal.



1
Groundwater Impact Assessment \JaCObS

2.2 Guidelines

The National Water Quality Management Strategy (NWQMS) (ANZECC and ARMCANZ 2000a) provides a
nationally consistent approach to water quality management and the information and tools to help water
resource managers, planning and management agencies, regulatory agencies and community groups manage
and protect their water resources.

The NWQMS comprises a description of policies, principles and guidelines for end users and water sources. The
main policy objective of the NWQMS is to achieve sustainable use of water resources, by protecting and
enhancing their quality, while maintaining economic and social development.

The NWQMS process involves development and implementation of a management plan for each catchment,
aquifer, estuary, coastal water or other water body, by community and government. These plans focus on the
reduction of pollution released into coastal pollution hotspots and other aquatic ecosystems around the country.
Local government, community organisations and other agencies implement these plans using the NWQMS to
protect agreed environmental values.

The NWQMS consists of some 21 guideline documents which broadly cover ambient and drinking water quality,
monitoring, groundwater, rural land uses and water quality, stormwater, sewerage systems and effluent
management for specific industries. Two additional publications were released in 2001:

= Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000)
»  Australian Guidelines for Water Quality Monitoring and Reporting (2000).

These publications outline the current approach for deriving water quality guidelines, objectives and targets.
They provide highly detailed and comprehensive information for water quality monitoring and management in
Australia and New Zealand.

Water quality mitigation and management strategies consistent with NWQMS are required during construction
and operation of the Proposal such that the environmental values of the sensitive receiving waterways are not
adversely impacted. These mitigation and management measures should be included in the construction and

operational environmental management plans.
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3.

Methodology

The following tasks have been completed as part of the groundwater impact assessment:

A desktop study of existing hydrogeological conditions at the Proposal Site including:
- Description of aquifers, depth to groundwater, groundwater quality and groundwater flow directions

- Existing groundwater users, groundwater dependent ecosystems and groundwater-surface water
interaction.

Review of relevant previous investigations, including:

- Ramboll ENVIRON (2016) Environmental Impact Statement, Former Hydro Aluminium Kurri Kurri
Smelter Demolition and Remediation. Prepared for Hydro Aluminium Kurri Kurri Pty Limited.

- ENVIRON (2012) Phase 2 Environmental Site Assessment, Kurri Kurri Aluminium Smelter. Prepared for
Norsk Hydro ASA. Project DE11HDRO43. November 2012.

WaterNSW records indicated that there are up to 17 existing groundwater bores at or near the Proposal Site,
including 11 monitoring bores and six bores of unknown purpose.

- Abore census has been undertaken to confirm the location of the bores and record total depth and
depth to standing water level.

- Water quality samples were obtained from six selected groundwater bores.

Assess any potential dewatering requirements and associated drawdown impacts due to construction
dewatering and any proposed ongoing water take associated with the Proposal.
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4., Existing environment

4.1 Climate

Climate at the Proposal Site has a Képpen classification of temperate (no dry season (hot summer)) with a mean
maximum summer temperatures of 29.2°C to 30.5°C and mean maximum winter temperatures of 17.6°C to
19.5°C (Cessnock Airport AWS). Long term climate data from the Proposal Site was obtained from the Bureau of
Meteorology (BoM) SILO Data Drill, which is derived from the BoMs extensive database of recorded observations
taken from its network of weather recording stations.

Representative rainfall data for the Proposal Site is shown in Table 4.1 and presented in Figure 4.1. Monthly
rainfall shows a low to moderate degree of seasonal distribution with a drier period of lower rainfall from July
through November and a wetter period from December through April. The median monthly rainfall is lowest in
August (31.7 mm) and highest in February (67.8 mm).

Table 4.1: Annual rainfall statistics (SILO data drill, 1900-2020)

Statistic Annual rainfall (mm)
Mean 794
P95 1,154
P90 1,055
P50 (Median) 782
P10 545
P5 498
Standard deviation (mm) 200
Coefficient of variation 0.25
300
250 . 5
= . % : A a i
E e
g 100 e

- ——\_\ /

' B H B B BE M B B B B H

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

Mean 78.3 89.7 84.5 76.3 60.1 73.2 51.6 42.9 48.3 55.1 61.9 73.2
A 95th %ile 207.7 245.0 211.6 246.7 210.1 207.9 140.7 126.8 137.1 173.0 156.5 180.0
@ 90th %ile 150.6 202.6 173.6 159.3 124.1 173.4 129.9 91.3 105.8 126.4 133.7 145.1
— Median 66.0 67.8 69.3 54.2 43.6 44.4 321 317 33.0 44.5 514 59.9
10th %ile 13.4 14.1 21.0 13.8 8.7 117 6.3 6.4 6.7 9.2 12.4 14.2

5th %ile 7.3 7.1 12.8 7.9 5.4 6.6 1.4 0.4 1.7 3.4 6.0 7.0

Figure 4.1: Monthly rainfall statistics (SILO data drill, 1900-2020)
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4.2 Topography and surface water features

The Proposal Site and surrounds are primarily flat at an elevation of approximately 14 m AHD, with natural
drainage falling gradually towards the north-east towards Black Waterholes Creek. There are two large, shallow
artificial ponds located north-east of the Proposal Site, which were constructed to capture stormwater runoff
from the former Kurri Kurri aluminium smelter site and are integrated with the natural drainage regime. In
addition to evaporation, water from the ponds was also discharged as irrigation onto an adjacent paddock
further to the north east. Land further east and north of the Proposal Site comprises low-lying open rural land,
and the waterways of Swamp Creek, Black Waterholes Creek and the Swamp Creek wetlands, which lead to the
Wentworth swamps which are part of the extensive Hunter River floodplain (refer Figure 1.1 and Figure 1.2). The
Hunter River is approximately nine km north-east of the Proposal Site in Maitland.

4.3 Biodiversity

The Proposal Site has largely been cleared due to the former Kurri Kurri aluminium smelter land use. However,
the Proposal Site's northern edges and the immediate surrounds include regrowth native vegetation and likely
fauna habitat including aquatic habitat.

Direct impacts to vegetation are limited to a relatively small portion of the Proposal Site at the north-west
perimeter of the proposed new 132 kV switchyard.

Biodiversity values are outlined in the Biodiversity Development Assessment Report (BDAR) prepared as part of
the Environmental Impact Statement (EIS) for the proposal.

4.4 Geology and soil landscapes

The Proposal Site was raised by localised cut and fill activities during construction of the Kurri Kurri aluminium
smelter and has been heavily disturbed due to the construction activities of the aluminium smelter between
1969 and 2014, which included widespread foundations and footings extending to more than 1.5 metres depth.
The Proposal Site is currently subject to an extensive, staged demolition and remediation program of works
which would be completed to a suitable standard prior to Snowy Hydro taking possession of the Proposal Site.

A geotechnical review and intrusive investigation completed for the Proposal indicated deep alluvial soils across
the Proposal Site, with siltstone bedrock encountered at approximately 14 m to 18 m in depth. Laboratory
testing undertaken on near surface soils indicates that they are sodic and hence have the potential to be
dispersive in nature.

Acid Sulphate Soils (ASS) are considered unlikely to be present at the Proposal Site according to probability
mapping (refer Figure 4.2) (DPIE, 202 1a). Soils approximately 500 metres north and east of the Proposal Site,
surrounding and within Black Waterholes Creek and Swamp Creek, are classified as ‘Class 2 - high probability of
ASS greater than one metre below ground surface’ and ‘Class 4 - low probability of ASS greater than three
metres below ground surface’, respectively. However, laboratory testing results from geotechnical investigations
indicated a possible risk of ASS in the alluvial soils at depth. Given the relatively shallow excavation proposed for
construction of the Proposal, low pH runoff or dewatering, ASS disturbance is considered unlikely.
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4.5 Groundwater features
4.5.1 Aquifer characterisation

The underlying hydrogeology at the Proposal Site is understood to comprise of two groundwater systems which
are present in the substrata, a shallow aquifer within alluvium and a deeper aquifer within the underlying
bedrock / residual clay.

4.5.1.1  Alluvial aquifer

The water table aquifer is hosted in the alluvium and is unconfined. Several bores have intersected a clay layer
within the alluvium, which may be laterally extensive and may create a multi-level aquifer body. It has been
suggested that the alluvium may comprise an upper and lower aquifer, with the lower aquifer having sub-
artesian pressures. However, the uncertainty around the condition of the clay layer is high and it is unlikely to
represent a regional aquitard. The nature of the alluvium is variable, and yield is uncertain.

Hydraulic testing has been undertaken on a number of monitoring bores and the formations tested interpreted
to have a hydraulic conductivity of between 2x10> m/s and 8x10° m/s (1.7 m/d to 0.7 m/d), which is
representative of sand and silty sand expected of a similar aquifer.

4.5.1.2 Bedrock aquifer

The bedrock aquifer is considered a minor aquifer due to the fact it is comprised of siltstone predominantly.
More permeable zones are likely to be located where weathered sandstone is found or in the fractures and
jointing of the rock units.

45.2 Groundwater bore observations

A bore census was undertaken in November 2020 to confirm the location of existing monitoring bores in the
vicinity of the Proposal Site. A total number of 31 bores were found in the vicinity of the Proposal Site of which
four bores required maintenance as they are either damaged or covered over. Figure 4.3 shows monitoring
bores in the vicinity of the Proposal Site. The depth to water in the alluvium ranges from approximately 1.0 m
bgl to 8.0 m bgl, with the closest monitoring site (MW20) having a depth to water of approximately 1.2 m bgl.
Details of the bore census findings are summarised in Appendix A.

In addition to the groundwater levels observed in existing monitoring bores around the Proposal Site, ground
water strike observations from geotechnical drilling completed at the Proposal Site during February 2021 also
provides an indication of likely groundwater depths. Five geotechnical boreholes were drilled within the Proposal
Site, as shown on Figure 4.3. Indicated depths to water typically ranged from 2.0 to 3.0 m bgl. At one borehole
(BH202), however, water was encountered within a cavity at a depth of 0.8 m bgl. It was not confirmed whether
this is indicative of the local groundwater table, or an anomaly perched feature within fill material. Given the high
rainfall in the months preceding the geotechnical drilling, it is considered most likely that the observed water
was ephemerally saturated fill material perched above the local groundwater table.

453 Groundwater levels and flow

The former Kurri Kurri aluminium smelter site infrastructure has locally influenced the water table at the
Proposal Site. Stormwater drains have potentially lowered the water table in certain areas and groundwater
mounds have been identified by others near existing stormwater retention ponds outside of the Proposal Site.
The existing stormwater retention ponds and groundwater mounds are considered to be a potential source of
groundwater recharge, and potentially groundwater contamination.

Groundwater elevation contours are presented on Figure 4.3 based on observed groundwater depths (refer
section 4.5.2) and one metre LiDAR digital elevation model data from the NSW Foundation Spatial Data
Framework (2012). The resulting contours are indicative only considering the low resolution of the terrain data
and highly modified nature of the former Kurri Kurri aluminium smelter site.
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While regionally the dominant groundwater flow direction is anticipated to be generally to the north and north
east toward sensitive receptors such as Wentworth Swamp, Black Waterholes Creek and the Hunter River, the
plotted water level contours indicate that locally, shallow groundwater flow is controlled by topography.
Drainage channels along the western boundary and to the north of the Proposal Site and approximately 1 km to
the east of the Proposal Site represent local controls on groundwater elevation.

Beneath the Proposal Site, groundwater flow is inferred to be predominantly west-north-west toward the
unnamed tributary of Black Waterholes Creek along the western and northern boundary.

Groundwater elevations beneath the Proposal Site are inferred to range from approximately 12 m AHD at the
eastern boundary in the vicinity of borehole MW20 to approximately 9 m AHD at the western boundary, adjacent
to the unnamed drainage line. This equates to a depth to water of approximately 1.2 m bgl along the eastern
boundary, increasing up to approximately 4.0 m bgl along the western boundary of the Proposal Site.

East of the Proposal Site there is a general easterly groundwater flow direction.

The mine subsidence area (Glen Ayr Colliery) approximately 2.4 km to the east of the Proposal Site is not likely
to have any significant influence on site groundwater conditions.
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4.5.4 Groundwater surface water interaction

The alluvial aquifer is considered to be connected to surface water features such as Swamp Creek and Black
Waterholes Creek that lead to the Wentworth Swamp wetlands based on the direction of groundwater flow and
the groundwater depth. As discussed in Section 4.5.3, the local drainage lines are considered to provide a control
on groundwater levels and as such are likely a point of ephemeral groundwater discharge or evapotranspiration.

45.5 Groundwater dependent ecosystems and sensitive receiving environments

Figure 4.5 shows a map of potential GDEs from the Bureau of Meteorology Groundwater Dependant Ecosystem
Atlas. There are no GDEs mapped within the Proposal Site. The nearest GDE is a terrestrial GDE with moderate
potential for groundwater interaction (Sydney Sand Flats Dry Sclerophyll Forests) approximately 250 m west
and north of the Proposal Site.

Approximately two km north-east of the Proposal Site, Wentworth Swamp is mapped as a high potential GDE
(Coastal Freshwater lagoon).

In addition to the mapped potential GDEs, a number of sensitive receptors have been identified in the area,
including Wentworth Swamp, Black Waterholes Creek and the Hunter River. These areas host either identified
GDEs or are areas with a high likelihood of hosting GDEs and/or water dependent riparian vegetation. The
Hunter River alluvium is also known to host stygofauna, which is considered a GDE (however, it is unlikely that
the alluvium at Proposal Site will host significant stygofauna given the predominantly fine grained nature of the
sediments).

4.5.6 Groundwater quality

Previous industrial activities at the former Kurri Kurri aluminium smelter site have impacted groundwater quality,
primarily via the stormwater ponds and waste storage areas, which are adjacent the Proposal Site. Leachate
contamination plumes have been identified at the capped waste stockpile, refuelling area and the stormwater
ponds. Stormwater has also been irrigated onto adjacent bushland north of the stormwater ponds but impacts, if
any, are downgradient and would not affect the Proposal Site.

Basic groundwater quality (major anions, pH, Electrical Conductivity) was analysed from samples collected at five
selected monitoring bore locations (MW06, MW 13, MW20, MW21, GW079099) around the Proposal Site in
November 2020. A summary of water quality parameters is provided in Table 4.2. Field measurements and
laboratory analytical results are provided in Appendix A.

Analysis of the results indicate:

=  High variation in water quality. Electrical conductivity results ranged from slightly brackish (MW20 and
MW13) (1219 to 1610 pS/cm) to saline (GW079099, MW21 and MW6) (14,100 to 20,700 uS/cm). The
samples are all from similar depth and it is inferred that the reduced salinity at MW20 and MW13 may be
due to locally enhanced rainfall infiltration or possibly due to seepage from existing site stormwater drains

=  Groundwater appears to range from near neutral to acidic with measurements of pH ranging from 4.84 to
7.08.
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Table 4.2: Water Quality Summary

Monitoring Bore Salinity (uS/cm) pH

Mwe 20,700 6.65
MwW13 1,610 4.84
Mw20 1,2191 6.76
Mw21 19,900 7.08
GW079099 14,100 5.65

1. field reading

Relative concentrations of major ions for the samples are plotted on a Piper Diagram on Figure 4.4. For the
MW20 sample, alkalinity results are not available so the resulting interpretation is indicative only. Inclusion of
alkalinity data would only act to offset the plotted position parallel to the bicarbonate plus carbonate axis in the
anion field.

From Figure 4.4, the following is observed:
= Inthe cation field, all samples are sodium dominant, particularly MW20.

. In the anion field, MW6, MW21 and GW079099 are chloride dominant. MW13 has increasing influence of
sulphate and MW20 appears to be strongly sulphate dominant.

The elevated sulphate at MW13 and MW20 may be indicative of historical contamination or of the influence of
acid sulphate soils.
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Figure 4.4: Piper Diagram

45.7 Water Sharing Plan

The Proposal Site is located within the Wallis Creek Water Source of the Water Sharing Plan (WSP) for the Hunter
Unregulated and Alluvial Water Sources 2009.

The WSP for the Hunter Unregulated and Alluvial Water Sources declares the amount of water available for
abstraction on an annual basis. It also defines the sharing objectives and guidelines to ensure water is
appropriately shared between the