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Terms of Reference
This Chapter has been prepared in response to section 9.3 of the Terms of Reference (TOR) for the Saint
Elmo Vanadium Project. Table 6.1 provides a cross-reference for section 9.3 of the TOR and the relevant
section in this Environmental Impact Statement (EIS).
Table 6.1: TOR Cross-reference
TOR Requirements
9.3.1 Water Quality
Conduct the impact assessment in accordance with the department’s EIS information
guideline—Water, the department’s Water quality guidelines, the department’s
Water monitoring and sampling manual, and the Groundwater Quality Assessment
guideline (Department of Science, Information Technology and Innovation, March
2017).
With reference to the Environmental Protection (Water) Policy 2009 and section 9 the
EP Act, identify the environmental values of surface waters within the proposed
project area and immediately downstream that may be affected by the proposed
project, including any human uses and cultural values of water.
Define the relevant water quality objectives applicable to the environmental values,
and demonstrate how these will be met by the proposed project during construction,
operation, decommissioning and following proposed project completion.
Include specific details of proposed baseline studies to be completed to provide an
accurate representation of natural variability in water quality prior to the activity
commencing.
Detail the chemical, physical and biological characteristics of surface waters and
groundwater within the area that may be affected by the proposed project and at
suitable reference locations using sufficient data to define natural variation, including
seasonal variation. Ensure that the minimum data requirements relevant for
background / baseline assessments as outlined in Section 4 of the Queensland Water
Quality Guidelines (2009) and other relevant guidelines are considered, and include
any semi-permanent or permanent pools, including stock water. Identify and monitor
any quantitative standards and indicators which will be used to describe the relevant
ecological values.
Water quality indicators considered in the case of this project should include, as a
minimum and where relevant, total and dissolved metals (including vanadium and
uranium), metalloids, water hardness, dissolved organic carbon, petroleum
hydrocarbons, and radiological aspects in addition to the typical water quality suites
monitored for resource projects (e.g. pH, stream flow). Sediments should also be
monitored to assess baseline condition for relevant metals (e.g. those elevated above
normal crustal abundance and those that may be mobilised if subject to acidic
drainage (e.g. iron and aluminium) and relevant influential factors (e.g. sediment
particle size for metals).
Describe the quantity, quality, location, duration and timing of all potential and/or
proposed releases of contaminants. Releases may include controlled water discharges
to surface water streams, uncontrolled discharges when the design capacity of
storages is exceeded, spills of products during loading or transportation,
contaminated run-off from operational areas of the site (including seepage from
waste rock dumps), or run-off from disturbed acid sulfate soils.
Assess the potential impact of any releases from point or diffuse sources on all
relevant environmental values and water quality objectives of the receiving
environment, including surface and groundwater. The impact assessment should
consider the resultant quality and hydrology of receiving waters and the assimilative
capacity of the receiving environment.

Section of the EIS
Part 1
Part 2
Surface Water
Groundwater
Section 6.9.1
and Appendix
A16.

Section 6.16.1.

Sections 6.3.2
and 6.7 (Table
6.7) and
Appendix A16
Section 6.8.1,
Table 6.8 and
Appendix A16.

Sections 6.3.2
and 6.14.2
(Table 6.22).

Sections 6.8, 6.9
and Appendix
A16.
Section 6.8 and
Appendix A17 –
Surface Water
Baseline
Monitoring
Results.

Section 6.16.

Section 6.8 and
Table 6.8; and
Appendix A17.

Section 6.14.1.

Sections 6.6.3,
6.9.1,
6.9.26.10.1, and
Appendix A16.

Sections 6.16.1
and 6.17.1.

Section 6.9.

Section 6.16.

Section 6.14.2.

Section 6.14
and
Appendix A19 –
Groundwater
Baseline
Monitoring
Results.
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TOR Requirements
Describe how water quality objectives would be achieved and environmental impacts
would be avoided or minimised through the implementation of management
strategies that comply with the management hierarchy and management intent of
the Environmental Protection (Water) Policy 2009. Appropriate management
strategies may include the use of erosion and sediment control practices, and the
separation of clean storm water run-off from the run-off from disturbed and
operational areas of the site.
Describe how monitoring would be used to demonstrate that objectives were being
assessed, audited and met. For example, provide measureable criteria, standards
and/or indicators that will be used to assess the condition of the ecological values and
health of surface water environments. Propose corrective actions to be used if
objectives are not likely to be met.
9.3.2 Water Resources
Conduct the impact assessment in accordance with the department’s EIS information
guideline—Water, requirements for site-specific and amendment application –
underground water rights and underground water impact reports and final reports.
Describe present and potential users and uses of water in areas potentially affected
by the proposed project, including municipal, agricultural, industrial, recreational and
environmental uses of water.
Provide details of proposed use of surface water or groundwater. Specifically address
whether or not the proposed project would take water from, or affect recharge to,
aquifers of the Great Artesian Basin. Specifically address the potential impacts or
changes to surface water or groundwater associated with the Water Plan (Gulf) 2007.
Identify any approval or allocation that would be needed under the Water Act 2000.
Include maps of suitable scale showing the location of diversions and other waterrelated infrastructure in relation to mining infrastructure. Detail any significant
diversion or interception of overland flow.
Describe the options for supplying water to the proposed project and assess any
potential consequential impacts in relation to the objectives of any water plan and
resource operations plan that may apply.
Describe how ‘make good’ provisions would apply to any water users that may be
adversely affected by the proposed project.
Describe the proposed supply of potable water for the proposed project, including
temporary demands during the construction period. Also describe on-site storage and
treatment requirements for wastewater from accommodation and/or offices and
workshops.
Describe the practices and procedures that would be used to avoid or minimise
impacts on water resources.
Develop hydrological and hydrogeological models to describe the inputs, movements,
exchanges and outputs of all significant quantities and resources of surface water and
groundwater that may be affected by the project. The models should address the
range of climatic conditions that may be experienced at the site (including worse
case), and adequately assess the potential impacts of the project on water resources.

Include assessment of potential effects from changes to water transport mechanisms
on stream receptors.
9.3.3 Flooding
Describe the history of flooding onsite and in proximity to the site. Describe current
flood risk for a range of annual exceedance probabilities up to the probable maximum
flood for the proposed project site. Use flood modelling to assess how the proposed
project may potentially change flooding and run-off characteristics on-site and both
upstream and downstream of the site. The assessment should consider all
infrastructure associated with the proposed project including levees, roads, and linear
infrastructure, and all proposed measures to avoid or minimise impacts.

Section of the EIS
Part 1
Part 2
Surface Water
Groundwater
Sections 6.9,
Sections 6.16,
6.10, 6.11 and
6.17, 6.18 and
6.13.
6.20.

Sections 6.10,
6.11 and 6.13.

Sections 6.17,
6.18 and 6.20.

Section 6.9.

Section 6.16.

Sections 6.5, 6.6
and 6.7.

Sections 6.15
and 6.16.

Sections 6.3.2,
6.6.5 and 6.9.2

Sections 6.3.2
and 6.16.2.

Figures 6.3 –
6.10.

-

Sections 6.6.5
and 6.10.2.

Sections 6.16.2
and 6.17.2.

Section 6.10.

Section 6.17.

Section 6.6.

-

Sections 6.10.2,
6.11 and 6.13.
Sections 6.8,
6.9.3.1 and
6.9.3.2; and
Appendix A16 –
Surface Water
Technical
Assessment
Report.
Section 6.9.

Sections 6.17,
6.18 and 6.20.
Sections 6.14,
6.15 and 6.16;
and
Appendix A18 –
Groundwater
Technical
Report.

Sections 6.5.1,
6.6.3, 6.8.6,
6.9.3, 6.10.3,
6.11 and 6.13.

Not relevant to
groundwater.

Section 6.16.
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TOR Requirements
Evidence should be provided to demonstrate that the securing of storage containers
of hazardous contaminants during flood events meets the requirements of schedule
5, table 2 of the EP Regulation.
Describe, illustrate and assess where any proposed infrastructure, including tailing
storage facilities or dams, voids and waste rock dumps, disturbed and rehabilitated
areas, would lie in relation to the extent to any modelled flood level, including the
probable maximum flood level. Describe management actions to minimise impacts of
flooding to mine infrastructure and manage in mine pit water post-flooding.
Assess the proposed project’s vulnerabilities to climate change (e.g. changing patterns
of rainfall, hydrology, temperature and extreme weather events). Describe possible
adaptation strategies (preferred and alternative) based on climate change projections
for the proposed project site.

Section of the EIS
Part 1
Part 2
Surface Water
Groundwater
Section 6.10.3.
Not relevant to
groundwater.
Sections 6.9.3,
6.10.3, 6.11 and
6.13.

Not relevant to
groundwater.

Sections 6.8.6
and 6.9.2.

Not relevant to
groundwater.

Source: DES 2018
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6 Water
6.1

Introduction

The purpose of this Chapter is to describe the existing surface and groundwater resources that may be
affected by the Saint Elmo Vanadium Project (the Project). The Chapter discusses the applicable water
quality objectives (WQOs) and demonstrates how these will be met by the Project during construction,
operation, decommissioning and following Project completion. A separate Offsite Water Storage Facility
(OWSF) and pipeline (refer to Chapter 20 – Offsite Water Storage Facility and Associated Infrastructure)
will provide the Project with a reliable supply of water allocated from the Flinders River.
The Chapter is developed in accordance with the Project’s final TOR and addresses relevant legislation,
criteria and guidelines, the assessment method, the existing environment, and identifies potential
impacts and proposes mitigation measures for the construction, operation and decommissioning of the
Project. This chapter is supported by two technical reports, provided in Appendix A16 – Surface Water
Technical Assessment Report and Appendix A18 – Groundwater Technical Report as well as Appendix
A31 - Groundwater Monitoring Plan.
The Project water management infrastructure is separated into three categories:


Clean Water: refers to surface water diverted around or through the Project without mixing
with dirty or mine water (e.g. runoff from rehabilitated areas and raw water supply). This water
will be stored within the Raw Water Dam and Horse Creek Levee.



Dirty Water: water generated from runoff of disturbed areas that are not established or
managed with erosion and sediment control measures. This water will be diverted to
sedimentation dams located around the Project site.



Mine / Process Water: this includes water used or affected by mining activities including (but
not limited to) pit water, tailings storage facility water, processing water, and any surface water
in contact with these waters. This water will be stored within the Mine Water Dam or diverted
to the Evaporation Pond within the MIA.

The Project water management system considers the environmental objectives and performance
outcomes of the EP Regulation and incorporates the management hierarchy for surface water outlined
within the EPP (Water):


Reduce water use and/or production of wastewater or contaminants;



Prevention of wastewater or contaminants into waters;



Recycle, re-use or treat wastewaters or contaminants; and



Treatment and release of waters to facilities, land or waters.
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6.2

Project Overview

Multicom Resources Limited (Multicom) is seeking to develop the Saint Elmo Vanadium Project (the
Project) for the purposes of mining and processing vanadium pentoxide and alternative vanadium-based
products. The Project proposes to take advantage of the increasing supply gap associated with highstrength steel production, the growth market of vanadium batteries and the emergence of vanadiumbased compounds as a revolutionary metal in new technologies. There is an increasing global demand
for lighter weight and higher strength steels as well as an increasing global demand for renewable and
reliable energy, making vanadium a valuable resource.
The Project will consist of a shallow open cut mine, ranging in depth from 20 to 40 m (depending on
depth of overburden), with associated dump and haul operations in order to obtain access to large
known deposits of vanadium bearing sedimentary material. Strip mining is proposed to be carried out
sequentially from mining panels along the north-south axis of Mining Lease Application (MLA) 100162, a
greenfield site. Once the material is removed, the panel will be back filled with beneficiated gangue and
overburden material, then contoured and sheeted with topsoil. Subsequently, revegetation with native
species or as otherwise agreed with relevant stakeholders will take place.
Operational production is scalable and based on market demand, with an initial target of 5,000-10,000
tonnes per annum (tpa) and a maximum tonnage of 20,000 tpa V2O5 product over at least a 30 year
mine life. Run of Mine (ROM) operations to produce the maximum 20,000 tpa will be up to 15 million
tpa. Mine processing will occur onsite, with overburden and process tailings that are unsuitable to go
directly into the mined pit, managed in a Tailings Storage Facility (TSF). The assessment of impacts
within this Environmental Impact Statement (EIS) is based on the conservative maximum tonnage of
20,000 tpa.
MLA100162 is located approximately 25 kilometres (km) east of Julia Creek in the priority North West
Minerals Province of north western Queensland, within the McKinlay Local Government Area (LGA). The
area of MLA100162 is approximately 8,882 hectares (ha).
In order to support mining activities, an operating water supply will be stored in an Offsite Water
Storage Facility (OWSF). The OWSF and associated infrastructure are located approximately 21 km to
the east of MLA100162. A water entitlement to harvest from the Flinders River is through the
Department of Natural Resources, Mines and Energy (DNRME). The OWSF and associated infrastructure
comprise three separate mine (infrastructure) lease components: MLA100244 – OWSF infrastructure
area, MLA100245 – pipeline from OWSF to Project site and MLA100246 – aqueduct from the OWSF to
Flinders River. The assessment of impacts associated with the OWSF and infrastructure is through this
EIS.
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6.2.1

OWSF and Associated Infrastructure

It should be noted that as part of the Project, Multicom proposes to establish an OWSF and associated
infrastructure to support the water demand for the Project. The OWSF and associated infrastructure
comprise three lease components, namely:


MLA100244 – OWSF infrastructure area;



MLA100245 – pipeline route from OWSF to Project site (MLA100162); and



MLA100246 – aqueduct from OWSF to Flinders River.

It is noted that these lease areas are additional to the Project area (MLA100162). The purpose of
MLA100244 (OWSF), MLA100245 (pipeline) and MLA100246 (aqueduct) is to support MLA100162
(Project area). These leases are required to secure tenure and support the relevant permitting process.
Multicom had commenced a process to seek approval for the OWSF and associated infrastructure under
the McKinlay Shire Planning Scheme 2019. However, following extensive consultation with the
Department of Environment and Science (DES) and the DNRME following submission of the original EIS,
an alternative approach was agreed as being consistent with the intended use of the facility to seek
tenure through the Mineral Resources Act 1989 (MR Act). This then resulted in the three mining lease
applications for the OWSF and associated infrastructure.
Assessment and approval of the proposed OWSF and associated infrastructure will be through this EIS
with the DES as the Administering Authority for an Environmental Authority application under the
Environmental Protection Act 1994 (EP Act). As described above, tenure required for the OWSF and
associated infrastructure will be through the MR Act and will seek two different types of leases, namely:


s245: Application for grant of mining infrastructure lease – MLA100244 (OWSF) and MLA100246
(aqueduct); and



s316: Mining lease for transportation through land – MLA100245 (pipeline).

A variation under s156A of the EPBC Act was made to EPBC referral (2017/8007) to include the
proposed OWSF and associated infrastructure and was accepted on 7 January 2020 by the former
Department of the Environment and Energy (now, Department of Agriculture, Water and the
Environment).
All impact assessment for the OWSF and associated infrastructure has been undertaken to the same
standards as the assessment for the nearby Project area (MLA100162), where possible. Some deviations
in assessment were required as a result of COVID-19 restrictions on fieldwork. Where this occurred,
these have been stated and commitments provided in line with discussions that were undertaken with
the DES or other relevant agency.
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Further details and impacts associated with the OWSF and associated pipeline have been included
within Chapter 20.

6.3

Relevant Legislation and Guidelines

6.3.1
6.3.1.1

Commonwealth Legislation
Environment Protection Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the key piece of
Commonwealth legislation governing environmental protection in Australia. Administered by the
Commonwealth Government Department of the Environment and Energy (DEE), the EPBC Act defines
and protects nine matters considered to be of National Environmental Significance (MNES) including:


World heritage properties;



National heritage places;



Wetlands of international importance (listed under the Ramsar Convention);



Listed threatened species and ecological communities;



Migratory species protected under international agreements;



Commonwealth marine areas;



The Great Barrier Reef Marine Park;



Nuclear actions (including uranium mines); and



A water resource in relation to coal seam gas development and large coal mining development.

Under Part 3 of the EPBC Act, a person must not undertake an action (e.g. a Project, a development, an
undertaking, an activity or a series of activities, or an alteration of any of these things) that will have, or
is likely to have, a significant impact on a protected matter, without approval from the Minister for the
DEE (the Minister). The Project was determined for a single controlling provision – listed threatened
species and ecological communities.
While several plant and animal species that are endemic to the Great Artesian Basin (GAB) springs are
listed, the ecosystem associated with GAB discharge springs is a MNES as The community of native
species dependent on natural discharge of groundwater from the Great Artesian Basin is a listed
threatened ecological community (Section 7.8 of Chapter 17 – Matters of National Environmental
Significance).
There is potential for the Project to impact on The community of native species dependent on natural
discharge of groundwater from the Great Artesian Basin and hence MNES is via the potential reduction
in flows at the GAB springs through extraction of groundwater for Project activities. The field survey did
not identify any TEC protected under the EPBC Act occurring within the Project area (Section 17.12.1 of
Chapter 17).
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6.3.2
6.3.2.1

State Legislation
Environmental Protection Act 1994

The objective of the EP Act is to protect Queensland's environment and to promote ecologically
sustainable development. The EP Act defines a General Environmental Duty under which all persons in
Queensland have a responsibility to not carry out an activity that causes or is likely to cause
environmental harm, and to take all reasonable and practicable measures to prevent or minimise
environmental harm.
Schedule 8, Part 3, Division 1 of the Environmental Protection Regulation 2019 (EP Regulation) lists
environmental objectives and associated performance outcomes for water which align with the TOR
objectives and will guide the development of the Project water management system.
6.3.2.2

Water Act 2000

The main purpose of the Water Act 2000 is to provide a framework for the sustainable management of
Queensland’s water resources, including the management of impacts on groundwater caused by the
exercise of underground water rights by the resource sector. It is intended to:


Sustain the health of ecosystems, water quality, water-dependent ecosystems and biological
diversity;



Recognise the interests of Aboriginal people and Torres Strait Islanders;



Enable fair access to water resources in support of economic development; and



Promote the efficient use of water.

The Water Act 2000 vests all rights to the control of water in Queensland to the State, and the State
may authorise the use of water through a number of instruments, including legislation, allocations,
licenses, and permits. The sustainable use of water is managed through the preparation and
implementation of water plans and water use plans, with processes for releasing unallocated water
identified in a water management protocol. The Water Act defines the Flinders River as a watercourse.
Chapter 3 of the Water Act 2000 provides for the management of impacts on underground water
(groundwater) due to the exercise of underground water rights by resource tenure holders. It provides a
regulatory framework that requires a resource tenure holder to:


Monitor and assess the impacts of groundwater extraction associated with resources extraction
on water bores and springs;



Prepare underground water impact reports that establish obligations to monitor and manage
impacts on aquifers and springs;



Manage the cumulative impacts due to the exercise of two or more resource tenure holders’
underground water rights; and
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Enter make good agreements with owners of bores impacted by the exercise of underground
water rights.

Chapter 3 will apply when groundwater is extracted as part of the mining process, i.e. flows into or via
evaporative loss from the open cut when mining proceeds below the water table. The Project will be
required to:


Prepare baseline assessment plans (BAP);



Undertake baseline assessments of water bores;



Prepare an underground water impact report (UWIRs), inclusive of all requirements identified in
Section 376 of the Water Act 2000; and



Comply with the make good obligations for resource tenure holders

The initial UWIR for a mineral development license or mining lease is required prior to the exercise of
the underground water rights. The exercise of underground water rights is likely to occur within the first
year of mining.
The first UWIR for a mineral development is required prior to the exercise of underground water rights.
6.3.2.3

Mineral Resources Act 1989

The Mineral Resources Act 1989 entitles the holder of mineral development license to take or interfere
with underground water in the area of the license or lease if the take or interference occurs due to an
authorised activity for that license or lease. The license holder must measure the volume of associated
water taken, including an estimate of evaporation, and report it to the regulator. The license holder
must advise the administering authority of Chapter 3 of the Water Act 2000 immediately after the
holder starts exercising the rights.
6.3.2.4

Environmental Protection (Water and Wetland Biodiversity) Policy 2019

The purpose of the Environmental Protection (Water and Wetland Biodiversity) Policy 2019 (EPP (Water
and Wetland Biodiversity)) is to determine the environmental values and associated WQOs for
Queensland waters.
There are currently no published environmental values under the EPP (Water and Wetland Biodiversity)
for the Gulf Catchment (DES 2015). However, the EPP (Water and Wetland Biodiversity) states that
environmental values can be determined through an assessment of the value, condition, suitability and
uses of the relevant waters. The factors to be assessed for waters surrounding and within the Project
area include:


Biological integrity of aquatic ecosystems for a defined category of waters:
-

High ecological value

-

Slightly disturbed waters

-

Moderately disturbed waters
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-

Highly disturbed waters;



Production of aquatic foods for human consumption;



Aquaculture;



Agricultural purposes;



Recreation or aesthetic purposes (including primary, secondary and visual use);



Drinking water;



Industrial purposes; and



Cultural and spiritual value.

Water Quality Objectives for the Gulf Catchment are yet to be derived and scheduled under the EPP
(Water and Wetland Biodiversity). In the absence of scheduled WQO, the EPP (Water and Wetland
Biodiversity) requires WQO to be a set of water quality guidelines for all indicators that will protect all
environmental values for the water (Engeny 2020a).
6.3.2.5

Planning Act 2016

Assessment against the Planning Act 2016 would be required if the Project interfered with a waterway
to construct Project infrastructure (i.e. excavation / filling activities in a waterway or constructing
waterway barrier works, as defined under the Fisheries Act 1994). These activities include construction
over or within waterways, such as, haul roads, bridges and culverts outside the mining lease boundary.
6.3.2.6

Water Plan (Gulf) 2007

The Project is located within the applicable area of the Water Plan (Gulf) 2007 which defines the
availability, and regulates, the take of surface water and groundwater in a sustainable manner. It is
within the Flinders River Catchment area for surface water and the Great Artesian Basin Groundwater
Management Area for groundwater. Under the Plan, the Flinders River is a prescribed river, and
groundwater within 1 km of prescribed rivers is considered to be water in the watercourse, unless it can
be proven that the aquifer is not hydraulically connected. Where groundwater supply is outside of the 1
km buffer of a prescribed watercourse, the groundwater is unregulated. The Water Plan (Gulf) 2007
does not apply to water from the GAB, but defers to the GABORA Plan.
The Water Plan (Gulf) 2007 applies to surface water in watercourses, lakes, springs (not connected to
the GAB) and overland flow water, and groundwater not connected to GAB water. The purpose of the
Water Plan (Gulf) 2007 is to:


Define the availability of water in the plan area;



Provide a framework for sustainably managing water and the taking of water;



Identify priorities and mechanisms for dealing with future water requirements;



Provide a framework for establishing water allocations to take supplemented surface water;
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Provide a framework for reversing, where practicable, degradation that has occurred in natural
ecosystems;



Regulate the taking of overland flow water; and



Regulate the taking of groundwater.

Relevant outcomes of the Water Plan (Gulf) 2007 include:


Economic: to support the growth of the mining industry in north-west Queensland by protecting
the probability of obtaining a water allocation; and



Ecological: maintenance of natural variability of flows in watercourses, floodplains, wetlands,
lakes and springs to support habitats of native fauna and flora and migratory birds and
groundwater dependent ecosystems (GDEs). This includes the maintenance of groundwater
contributions to the surface water features.

The Plan provides a framework for the regulation of unallocated water resources, including the take of
overland flow. It is not applicable to potential groundwater extraction from the Hooray Sandstone
because GABORA is applicable.
On 5 July 2019, the Project was recognised by DNRME as a Project of Regional Significance under the
Water Plan (Gulf) 2007. This status means that the Project can apply for a water entitlement from the
15,700 ML of unallocated water held in the Strategic Reserve for the Flinders River sub-catchment area.
This is applicable to the OWSF and pipeline.
6.3.2.7

Water Plan (Great Artesian Basin and Other Regional Aquifers) 2017

The Water Plan (Great Artesian Basin and Other Regional Aquifers) 2017 defines the availability of water
in the plan area and provides a framework for its sustainable management while identifying priorities
for future water requirements and providing a framework for the reversal of the degradation of GDEs.
The Plan applies to underground water and water associated with springs.
The intention of GABORA is to achieve a sustainable balance between the following outcomes:


The protection of flow to GDEs that support significant cultural or environmental values;



The protection of existing water take authorisations;



Maintenance, or increase, of water pressures in aquifers;



Make water available for future development;



Encourage the efficient use of water; and



Facilitate opportunities for the trade of water.

The Project is located within the Eromanga North Hooray groundwater unit, which includes the
following formations relevant to the Project geological setting:
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Hooray Sandstone;



Longsight Sandstone; and



Gilbert River Formation.

The Eromanga North Hooray sub-area is identified to have 1,545 megalitres (ML) of unallocated water in
the General reserve. Unallocated water in the general reserve may be granted for any purpose. The
Winton Mackunda groundwater unit, of which the Eromanga North Hooray is one of several sub-areas,
has 16,400 ML of unallocated water in the State reserve. The unallocated State reserve can be made
available for a project of regional significance. The granting of unallocated water must be in accordance
with the provisions of the Great Artesian Basin and Other Regional Aquifers Water Management
Protocol.
The mining horizon is the Toolebuc Formation which is within the Eromanga Wallumbilla Rolling Downs
groundwater unit. The GABORA does not identify a volume of unallocated water for this groundwater
unit, however neither does it identify a zero volume of unallocated water.
6.3.2.8

Great Artesian Basin & Other Regional Aquifers Water Management Protocol

The GABORA Water Management Protocol (Department of Natural Resources and Mining (DNRME)
2017) (hereafter referred to as the GABORA Protocol) provides the framework for the implementation
of the GABORA, specifically:


The protection of flows to GDEs, by ensuring cumulative drawdown is less than 0.4 metres (m)
at nominated GDE locations, and that the point of take is greater than 5 km;



The protection of existing licenses, by ensuring new take is a sufficient distance from existing
locations and the drawdown is due to the proposed take is less than 5 m at all existing takes in
that groundwater unit;



Rules for relocation, whereby relocation may not be between different zones, into a shallower
unit, and only into sub-areas as specified in the GABORA Protocol;



Sharing of water licenses; and



Rules for seasonal water assignment

The GABORA Protocol relates to potential groundwater extraction from the GAB aquifers for Project
activities. Where such activities are proposed, the drawdown may be estimated through a
hydrogeological assessment that includes suitable studies. The period of such an assessment must be at
least 100 years from the commencement of the proposed water take.
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6.4

Guidelines

6.4.1

Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 (ANZECC
Guidelines)

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2000 (ANZECC
Guidelines) provide indicator values for the protection of various aquatic ecosystems and human use of
waters (e.g. primary recreation, human drinking water, agriculture, stock watering). Furthermore, the
ANZECC Guidelines provide an extensive range of overall values for aquatic ecosystems that can be used
to develop more locally relevant guidelines.
The ANZECC Guidelines are a component of Australia’s National Water Quality Management Strategy
(NWQMS). The NWQMS aims to achieve the sustainable use of Australia and New Zealand’s water
resources by protecting and enhancing their quality while maintaining economic and social development
(ANZECC 2000).
In addition, the Guideline suggests that the delimitation between upland and lowland freshwater is an
elevation of approximately 150 m with the Project area situated approximately 140 – 150 m elevation
mAHD (Engeny 2020a). As a result, the lowland water type and associated WQOs has been adopted. The
Guideline further categorises the water types for a number of broad regions based on physio-chemical
parameters. Typically, freshwaters with higher EC are categorised as lowland systems.
6.4.2

Queensland Water Quality Guidelines 2009

In the absence of published water type determinations for the Gulf catchment, a review of the salinity
data measured within Julia Creek and the Flinders River from DNRME gauges located within proximity to
the Project area (Engeny 2020a). This review was conducted to determine the likely water type for the
Project receiving environment. As a result of sustained higher salinity results within both Julia Creek and
the Flinders River during large flow events, a lowland water type and associated WQOs has been
adopted for the Project.
The Queensland Water Quality Guidelines 2009 (QWQG) expand on the values for aquatic ecosystems
identified in the ANZECC Guidelines. The values determined in the ANZECC Guidelines were modified to
create guideline values (numbers) that are fit for assessing Queensland regions and water types.
Classification for aquatic ecosystems include (Engeny 2020a):


High value ecosystems are effectively unmodified or other highly valued systems, typically (but
not always) occurring in national parks, conservation reserves or in remote and/or inaccessible
locations (ANZECC 2000);



Slightly to moderately disturbed ecosystems for freshwater systems would have slightly to
moderately cleared catchments and/or reasonably intact riparian vegetation. This could include
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rural streams receiving runoff from land disturbed to carrying degrees by grazing or pastoralism
(ANZECC 2000); and
Highly disturbed ecosystems are measurably degraded systems for e.g. shipping ports, urban



streams or rural streams receiving runoff from intensive horticulture (ANZECC 2000).
Engeny (2020) determined the waterways surrounding the Project are likely to be classed as ‘slightly to
moderately disturbed’ as the Project is located in an area used for grazing purposes and is therefore
modified (not high value waters) but not to the extent of a highly disturbed ecosystem.
6.4.3

Australian Drinking Water Guidelines 2011

The Australian Drinking Water Quality Guidelines (ADWG) (NHMRC 2011) are intended to provide a
framework to ensure the quality of water is safe for human consumption and aesthetically pleasing. The
ADWG are intended to be implemented at the point of use. With the availability of modern
technologies, it is now possible to treat most natural waters to a degree that their final water qualities
meet the ADWG. However, the ADWG tend to be used as a de facto comparison of the suitability of
natural waters as drinking water.
6.4.3.1

EIS Information Guideline - Water

The EIS Information Guideline – Water (DEHP n.d.a) supports the TOR by providing guidance for the
preparation of an EIS Water chapter. The Guideline provides a checklist to address the water related
impacts and management measures for the Project. The impact assessment has been undertaken in
accordance with this Guideline.

6.5

Surface Water

6.5.1
6.5.1.1

Existing Environment
Watercourses and Waterways

Watercourses and Drainage Features
The Flinders River is the main river of the Flinders River sub-basin and flows in a northwest direction
east of the Project to the Gulf. It is the longest river in Queensland with a length of approximately
1,004 km (Geoscience Australia 2018). The Flinders River is often subject to flash flooding with strongly
intermittent and seasonal flow. It is classified as a dryland river however due to the climate, its surface
waters are generally confined to isolated segments or waterholes across the catchment during the dry
season (Steward et al. 2011).
The Flinders River is a defined Watercourse under the Water Act 2000 as well as a Prescribed
Watercourse under the Water Plan (Gulf) 2007. Alick Creek is a major watercourse and tributary of the
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Flinders River, located to the east of the Project (refer Figure 6.1a) and is also defined as a Watercourse
under the Water Act 2000.
Julia Creek is a first order tributary of the Cloncurry River. It is the closest major waterway to the Project
(approximately 14 km west) and flows in a northwest direction (refer Figure 6.1a). Julia Creek transects
the Flinders Highway and Mt Isa Railway at the Julia Creek township before flowing for approximately
100 km until the confluence with the Cloncurry River (Appendix A16). Julia Creek is not defined as a
Watercourse or Drainage Feature under the Water Act 2000.
There are no major watercourses that traverse or intersect MLA100162 (mine site), however, three
minor tributaries which report to Julia Creek traverse the southern portion of the Project site. Only one
of the three tributaries is named (Horse Creek), which transects the southwest corner of MLA100162.
The northern most minor tributary (unnamed) connects to an existing farm dam within the Project area.
Furthermore, as part of the watercourse determination for those minor tributaries located within the
Project boundary, field verification activities were carried out through a ground truthing exercise. A
determination has also been requested through the Department of Natural Resources, Mines and
Energy (DNRME) to confirm the three minor tributaries within the Project boundary are determined as
drainage features under the Water Act.
MLA100245 (pipeline) crosses one major watercourse (Alick Creek), whereas MLA100244 (OWSF) and
MLA100246 (Aqueduct) are located adjacent to the Flinders River. Refer to Figure 6.1a for an overview
of all existing watercourses that are relevant to the receiving environment for the Project.
Waterway Barrier Works Classifications
As described by Engeny (2020), waterways are defined more broadly under the Fisheries Act 1994 to
include a river, creek, stream, watercourse, drainage feature or inlet of the sea. Waterways are assessed
in regard to their importance to provide fish passage.
In March 2013, DAF released a spatial layer with a waterway determination for every waterway across
the State that is important to fish passage. These waterway determinations are coded into five colours
depending on how instream development impacts upon fish passage, ranging from Purple (major
impacts) down to Green (low impacts). The mapped waterway barrier works classifications for the
waterways located within and surrounding the Project MLAs are shown in Figure 6.1b.


MLA100162 (mine) consists of two mapped waterways:
-

An unnamed tributary located within the southern section of the MLA, which flows from
east to west (including a farm dam), and is mapped as low risk to fish passage

-

Horse Creek is located within the southwestern corner of the site and is mapped a
moderate risk to fish passage
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-

It is important to note other waterways within MLA100162 may also meet the Fisheries
Act definition for waterways, however, may not be mapped. These are likely to be
classed as low given their similar characteristics to the unnamed northern tributary;



MLA100245 (pipeline) crosses several braided channels of Alick Creek and the Flinders River
which are both mapped as major risk to fish passage; and



MLA100244 (OWSF) and MLA100246 (aqueduct) overlay or are adjacent to the Flinders River,
which is mapped as a major risk to fish passage.

Where the Project influences these waterways that could potentially impact fish passage, waterway
barrier works applications would typically be considered under a development approval. As the Project
will not require a development approval, waterway barrier works applications will not be triggered.
However, it is planned to undertake a single aquatic ecology survey within and surrounding the Project
area to identify potential species that may occur within the waterways and identify potential impacts
that may occur to fish passage and fish health as a result of the Project.
While surveys have not been possible due to the extenuating circumstances surrounding COVID-19, it is
intended to undertake the surveys as soon as practicable, prior to the commencement of construction
activities. The methodology regarding the proposed survey has been outlined in Section 8.16 - Chapter
8 and Appendix A28 – Aquatic Ecology Assessment and Stygofauna Pilot Study.
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6.5.1.2

Catchment Overview

Regional Catchment
The Project is located within the Flinders River Catchment which is part of the greater Gulf Rivers
Catchment, as shown in Figure 6.2. The total area of the Flinders River Catchment is approximately
109,000 square kilometres (km2) and comprises the Flinders, Cloncurry and Saxby Rivers, which drain to
the Gulf of Carpentaria, north of the Project.
Local Catchment
The Project is located on the edge of the Flinders River sub-basin and Cloncurry River sub-basin within
the Flinders River (or Southern Gulf) Catchment (refer Figure 6.3). As a result, most of the Project site
forms the headwaters for minor tributaries. The Flinders Highway and Mount Isa Railway transect the
sub-basins from west to east at the most southern end of the Project boundary (refer Appendix A16).
6.5.1.3

Land Use

The land use for the majority of the Project area is Grazing Native Vegetation which is described as
predominantly grazing for sheep and cattle (Faggotter 2011). However, less than 0.02 percent of the
Flinders River Catchment is used for dryland and irrigated cropping as securing a reliable water supply is
difficult (CSIRO 2013c).
6.5.1.4

Topography and Drainage

The general topography in the vicinity of the Project is relatively flat and lies between 130 metres
Australian Height Datum (mAHD) and 150 mAHD. It falls gently to the west (gradients of approximately
1:600). The Project area is in the headwaters of the ephemeral Horse Creek, draining to the west, and
joining Julia Creek approximately 20 km from the MLA100162 boundary.
6.5.1.5

Rainfall

The highest rainfall occurs during the summer months (December to March) with the heaviest rainfall
occurring in January. The winter months are much drier and receive significantly less rainfall. The
average monthly rainfall recorded at Julia Creek Airport Station ranges from lows of 3.3 millimetres
(mm) in spring and 4.3 mm in winter to a high of 126.2 mm in summer.
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6.5.1.6

Flooding

Streamflow of waterways and watercourses in the vicinity of the Project are intermittent and/or
disconnected. Wet season flows are driven by runoff caused by heavy rainfall associated with storms
and/or cyclones. Faggotter et al. (2011) states that the Flinders Catchment experiences frequent
flooding with the expansive floodplains dependant on ‘flood pulses’ that allow exchange of fauna and
nutrients between the main channel and surrounding floodplain. During dry periods, isolated
waterholes within the dryland river channel are known to persist for up to two years between flood
events without surface or groundwater inflow.
The Project is located in an area that can be affected by major floods, as a result, the Bureau of
Meteorology operate a flood warning system using rainfall and river stage observations (BoM 2017). The
Project area is included within the flood warning area.
6.5.1.7

Wetlands

There are no mapped wetlands of ecological significance within a 50 km radius of the Project (QG 2019).
No wetlands were mapped within or in close proximity to the Project using the Queensland Wetland
Mapping services (QLD Government 2019). The nearest referable wetland is located approximately 100
km downstream of the Project.
There are some areas mapped as Vegetation Management Wetlands along the riparian zones of Julia
and Alick Creeks and the Flinders River. These areas are not mapped as having high ecological value or
as wetlands of State Environmental Significance (QG 2019) (refer Section 8.17, Chapter 8 – Flora and
Fauna).
6.5.1.8

Farm Dams

A farm dam is located within the southwestern portion of MLA100162 along an unnamed tributary of
Julia Creek(refer Figure 6.1a).
6.5.1.9

Existing Water Uses

Drinking Water
The nearby township of Julia Creek sources its drinking and industrial water from groundwater sources
(McKinlay Shire Council 2018). There are no dams or weirs located downstream of the Project related to
bulk water supply, nor were any locations downstream of the Project identified as potentially suitable
for construction of future dams (CSIRO 2013a).
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Agriculture
A review of water licences attached to properties surrounding the Project area identified one license has
been granted for the purpose of taking surface water from the Gilliat River and / or Julia Creek. The
authorised purpose of the licence is listed as ‘rural’ and described as being permitted for ‘any’ purpose
with an allocated daily take limit of 19,000 ML. The licence area is approximately 72 km downstream
from the Project area.
Industrial Use
There are no known industrial or manufacturing areas that use local surface water supply within close
proximity to the Project. Engeny (2020) state that the closest manufacturing and industrial areas are
located in Julia Creek township, who source their water from groundwater supply.
Recreational Users
Waterways within and surrounding the Project area have intermittent flow, however segregated
waterholes within the dryland river channels can persist for up to two years between flood events
without surface or groundwater inflow (Faggotter 2011). Some local waterholes such as Punchbowl
Waterhole on the Flinders River are used for recreational activities including swimming and fishing.
6.5.1.10 Other Nearby Mines
Other mines within the locality include Cannington Mine and Ernest Henry Mine. Cannington Mine is an
underground silver and lead mine, owned and operated by South32, and is located approximately 160
km south-west of Julia Creek. Cannington Mine is not within the same catchment as the Project and is
not considered to potentially influence the receiving environment within the Project area (Engeny
2020a).
Ernest Henry Mine is an underground copper and gold mine operation owned by Glencore. It is located
approximately 38 km north-east of Cloncurry, and more than 100 km from the Project. The mine is not
located within the same sub-catchment as the Project and is not considered to potentially influence the
Project’s receiving environment (Engeny 2020a).

6.6

Project Phases

The total water demand per 10,000 tpa will be approximately 2.5 gigalitres per annum (GL/annum) with
the majority of water being consumed in the material processing stage. Water supply requirements to
meet the Project’s demand will be supplied from the off-site water storage facility, supplemented with
water collected within the onsite water supply dam and mining pits, when available.
The following sections describe the proposed water demand for various components of the Project.
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6.6.1

Construction

Water is required for various construction related activities prior to operation of the Project. This
includes dust suppression for roads and stockpiles, vehicle washdown and site drinking water supply.
During the construction phase, water will be sourced from the current farm dam and water storage
infrastructure, as the construction phase progresses.
6.6.2

Operation

Operational water demand will be used for processing activities, dust suppression, water entrained in
waste and general site uses such as vehicle wash down, firefighting, safety showers, amenities and
drinking water.
The surface water management system for the operational phase of the Project is comprised of the
infrastructure outlined in Table 6.2.
Table 6.2: Surface Water Management System Infrastructure
Clean Water Management
System
 Horse Creek pit
protection levee;
 Stage 1 Waterway
Redirection (Horse Creek
Tributaries); and
 Stage 2 Waterway
Redirection (Horse Creek
Tributaries).
 Off-site Water Storage
Facility and Associated
Infrastructure

6.6.2.1

Dirty Water Management
System
 Water supply dam; and
 Sediment dams 1 – 17
for overburden
catchments and
disturbed areas on site.







Mine/Process Water
Management System
Raw water dam;
MIA sediment dam;
Active mining pits
(require dewatering
after rain / flood
events); and
Mine water dam.

Other


Pump and pipe / drain
network to transfer
water around the site.

Processing Water

The volume of water required for processing operations at the Project is 2 GL/annum for a production
output of 10, 000 tpa. The volume of water required is anticipated to increase linearly as production is
scaled up to 20,000 tpa, depending on market demand.
6.6.2.2

Dust Suppression

Dust suppression of disturbed areas such as roads will be a mandatory requirement for the Project
during dry periods. Dust suppression consumption has been estimated as part of development of the
mine plan and equates to approximately a maximum of 500 megalitres per annum (ML/annum).
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6.6.2.3

Potable Water

Other operational water demands will include vehicle wash down, firefighting, safety showers,
amenities and drinking water. However, these demands are not expected to exceed 0.05 megalitre per
day (ML/day) (Wave 2018) and will be supplied from tanks within the MIA, raw water dam or MIA
sediment dam where water quality requirements are met. The potable water storage volume onsite for
operations area is anticipated to be 100 kilolitres (kL).
6.6.2.4

Raw Water

Raw water will be sourced from the OWSF and associated infrastructure pipeline (refer to Section
6.6.5.1 for a description of the water storage facility and Chapter 20). Mine dewatering is unlikely due to
pit depth and presence of underlying shale deposits. Raw water will be pumped to site and stored in a
115 ML raw water dam, sized to supply five days demand and also provides for sufficient storage of
water required for the anticipated future process plant expansion.
Firefighting storage will be required and will use raw water. A separate storage and pumping facility for
fire water will be provided to service both the MIA and process area.
6.6.2.5

Treated Effluent

An onsite sewage treatment plant (STP) will be constructed within the MIA to treat effluent from
amenities required for the Project. The STP will be sized to cater for the estimated peak construction
and operational workforce of 250 persons. The level of treatment will be determined during the detailed
design phase of the Project in accordance with the management directions outlined in Schedule G of the
Queensland Model Mining Conditions. It is currently anticipated that treated effluent will be trickle and
spray irrigated over designated landscape areas within the MIA or used for dust suppression in the
overburden dump areas when water quality requirements are met.
Prior to commencing irrigation, land application assessments including MEDLI modelling will be
undertaken to create and design a suitable irrigation scheme for the Project. The assessment will assist
in the selection of appropriate irrigation locations, rates and conditions. The irrigation of treated
effluent will only commence once MEDLI modelling has been completed.
It is important to note that any treated effluent generated as a result of the Project, prior to the
completion of MEDLI modelling, will be transported offsite by a licenced operator and disposed of at an
appropriately licenced facility (such as the Julia Creek township STEP) in the interim..
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6.6.3

Project Water Management System

The Project Water Management System is made up of the major three components, the Clean Water
Management System, the Dirty Water Management System and the Mine and Process Water
Management System. Figures 6.3 to 6.9 show the surface water management infrastructure onsite in
various years of the Project life of mine (LoM). Table 6.3 describes the water management
infrastructure that will be operational in various years and the changes to the infrastructure layout over
the LoM.
Table 6.3: LoM Water Management Infrastructure
Figure
Figures 6.3 to
6.8

Mine Plan Year
Years 1 – 25





Figure 6.4

Years 5 & 6



Figure 6.5

Year 10



Figure 6.6

Year 15



Figure 6.7

Year 20



Figures 6.8

Years 25 – 30




Figure 6.9

Year 30



Source: Engeny 2020a

Key Changes
Sequencing and location of mining pits and newly established
rehabilitation requires sediment dams to be progressively constructed to
capture and treat dirty water runoff;
Clean water drainage is applied to divert runoff around active pits and
disturbed areas wherever possible; and
All mine water and water storage infrastructure constructed and active
throughout entirety of operational mine life.
This figure represents the mine plan and associated infrastructure for
both Years 5 and 6 to show the final stages of mining and pit locations for
Year 5 in the south and the expansion into the north in Year 6.
Prior to Year 10 horizon, the Stage 1 waterway redirection is constructed,
redirecting the western portion of the central tributary through the
rehabilitated mined footprint.
This figure represents the mine plan and associated infrastructure for
Year 15. Mining continues to progress across the Project site in a west to
east direction, with progressive rehabilitation continuing.
Prior to Year 20 horizon, the Stage 2 waterway redirection is constructed,
redirecting the eastern portion of central tributary through the
rehabilitated mined footprint.
Mining ceases and all pits are actively rehabilitated; and
All mine water and water storage infrastructure as well as some sediment
dams are still required as part of the water management strategy.
At year 30 the use and functionality of all mine water and water storage
infrastructure areas will have ceased and rehabilitation completed.

6-25

50m Buffer
Cadastre (DCDB)
Mining Footprint

nc
Pu

ad
Ro
l
ow
hb

Mine Infrastructure Area
Water Supply Dam
Water Supply Dam Catchment Area
Clean Water Drainage
Access Road
Rail Line
Waterway
Landuse
Active Dump
Active Pit

MLA100162

Ck

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.3 Year 1 Hydrology and Water Management Infrastructure.qgs

MLA100162

e
rs
Ho

©QGIS 2019

Legend

Julia Creek 15km

Flinders Highway

Northern Rail Line

Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.3
Year 1 Hydrology and
Water Management Infrastructure

MLA100162
50m Buffer
Cadastre (DCDB)
Mining Footprint
Mine Infrastructure Area

n
Pu

ch

ad
Ro
l
w
bo

Water Supply Dam
Water Supply Dam Catchment Area
Sediment Dam Catchment Boundary
Clean Water Drainage
Access Road
Rail Line
Waterway
Landuse
Active Pit

MLA100162

Active Dump
Active Rehabilitation

e
rs
Ho
Ck

Julia Creek 15km

Flinders Highway

Northern Rail Line

Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

©QGIS 2019

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 7.2 Years 5 and 6 Hydrology and Water Management Infrastructure.qgs

Legend

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.4
Years 5 & 6 Hydrology and Water
Management Infrastructure

Legend
MLA100162

Mining Footprint
Mine Infrastructure Area
Water Supply Dam
Water Supply Dam Catchment Boundary
ad
Ro
l
ow
hb

nc
Pu

Sediment Dam Catchment Boundary
Drainage Path
Clean Water Drainage
Access Road

MLA100162

Rail Line
Waterway
Landuse
Active Pit
Active Dump
Active Rehabilitation
Established Rehabilitation

Ck

©QGIS 2019

Cadastre (DCDB)

rse
Ho

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.5 Year 10 Hydrology and Water Management Infrastructure.qgs

50m Buffer

Flinders Highway

Julia Creek 15km

Northern Rail Line
Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.5
Years 10 Hydrology and Water
Management Infrastructure

Legend
MLA100162
50m Buffer

Mining Footprint
Mine Infrastructure Area
Water Supply Dam

n
Pu

ad
Ro
l
ow
hb

c

Water Supply Dam Catchment Boundary
Sediment Dam Catchment Boundary
Drainage Path
Clean Water Drainage
Access Road
Rail Line

MLA100162

Waterway
Landuse
Active Pit
Active Dump
Active Rehabilitation
Established Rehabilitation

rse
Ho
Ck

Julia Creek 15km

Flinders Highway

Northern Rail Line
Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

©QGIS 2019

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.6 Year 15 Hydrology and Water Management Infrastructure.qgs

Cadastre (DCDB)

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.6
Year 15 Hydrology and Water
Management Infrastructure

Legend
MLA100162

Mining Footprint
Mine Infrastructure Area
Water Supply Dam
Water Supply Dam Catchment Boundary

n
Pu

ch

ad
Ro
l
w
bo

Sediment Dam Catchment Boundary
Drainage Path
Clean Water Drainage
Access Road
Rail Line
Waterway
Landuse
Active Pit

MLA100162

Active Rehabilitation
Natural Catchment
Active Dump

Stage 2
Waterway Redirection

r se
Ho
Ck

Julia Creek 15km

Flinders Highway

Northern Rail Line
Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

©QGIS 2019

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.7 Year 20 Hydrology and Water Management Infrastructure.qgs

Cadastre (DCDB)

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.7
Year 20 Hydrology and Water
Management Infrastructure

Legend
MLA100162
Cadastre (DCDB)
Mining Footprint
Mine Infrastructure Area

n
Pu

d
oa
R
l
ow
hb

c

Water Supply Dam
Water Supply Dam Catchment Boundary
Sediment Dam Catchment Boundary
Drainage Path
Horse Creek Levee
Access Road
Rail Line
Waterway
Landuse
Active Rehabilitation
Established Rehabilitation

MLA100162

rse
Ho
Ck

Julia Creek 15km

Flinders Highway

Northern Rail Line
Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

©QGIS 2019

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.8 Year 25 Hydrology and Water Management Infrastructure.qgs

50m Buffer

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.8
Year 25 Hydrology and Water
Management Infrastructure

Legend
MLA100162
50m Buffer

Mining Footprint
Mine Infrastructure Area
Water Supply Dam

n
Pu

ad
Ro
l
ow
hb

c

Water Supply Dam Catchment Boundary
Sediment Dam Catchment Boundary
Drainage Path
Horse Creek Levee
Access Road
Rail Line
Waterway
Landuse
Active Rehabilitatiom
Established Rehabilitaion

MLA100162

r se
Ho
Ck

©QGIS 2019 File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.9 Year 30 Hydrology and Water Management Infrastructure.qgs

Cadastre (DCDB)

Julia Creek 15km

Flinders Highway

Northern Rail Line
Data Source:
©State of Queensland (Department of Natural Resources, Mines and Energy)
Multicom Resources Limited
Downer
Wave International
Engeny Water Management

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale: 1:65,000 @ A4
Datum: GDA94

BE180134.01 Rev 3 May 2020

Figure 6.9
Year 30 Hydrology and Water
Management Infrastructure

Saint Elmo Vanadium Project - Water

6.6.3.1

Clean Water Management System

The clean water management system will capture clean, non-mine affected water from within the
Project area and redirect it around mine infrastructure and disturbance areas via open drains and
bunds. Levees, drainage channels and waterway redirections will also be utilised to provide for flood
ingress protection for pits at various stages of the mining process. This system will minimise impacts on
the local hydrological regime and water quality of the receiving waterways.
The OWSF and associated infrastructure (located on MLA100244, MLA100245 and MLA100246) are also
categorised as clean water structures, as their function is to harvest and store surface water from the
Flinders River and supply it to the Project. The OWSF will supply sufficient water to the Project to meet
processing water demands.
Table 6.4 describes the features and structures which form the clean water management system for the
Project.
Table 6.4: Clean Water Management System Features
Feature / Structure
Horse Creek Levee
Offsite Water Storage Facility

Stage 1 Waterway Redirection
Stage 2 Waterway Redirection
Source: Engeny 2020a

6.6.3.2

Function
1 in 1,000 year pit protection of the western
pit from years 23 to 25 from inundation from
Horse Creek.
Divert and store surface water from the
Flinders River, which will be pumped to the
Project site along a buried pipeline to supply
processing water demands.

Redirection of western portion of central
unnamed tributary to drain around the mine
footprint.
Redirection of eastern portion of central
unnamed tributary to drain around the mine
footprint.

Key Details
Length of levee ~ 2,600 metres (m)
1 m freeboard above 1 in 1,000 year
flood level.
A four-cell, off-river turkey’s nest
earthfill dam will be constructed, along
with a diversion channel that will divert
streamflow from the Flinders River along
the channel, which will then be pumped
into the dam (Grabbe 2020).
The diversion channel and OWSF will
include several design features to ensure
safe passage and the health of fish (frc
environmental 2020a).
Drainage channel that is representative
of existing tributary characteristics will
be constructed using rehabilitated spoil,
to direct runoff into its pre-existing
catchment.

Dirty Water Management System

Engeny (2020a) has indicated that the only contaminant of concern for waters within the Project area
classified as dirty water will be suspended solids (sediment). Sediment dams will be designed in
accordance with the International Erosion Control Association (IECA) Best Practice Erosion and Sediment
Control (BPESC) 2008 guideline by a suitably qualified and experienced person, and constructed within
the Project area to capture runoff from disturbed areas within the site. The dams will form a key aspect
of the erosion and sediment control management practices for the Project.
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In-field sediment dams will be sized to contain runoff generated by a 24 hour storm event with an ARI of
1 in 5 years plus 50% of settling volume for sediment storage. Each sediment dam proposed to be
constructed within the Project area will follow the progression of each mine pit in order to manage
runoff from newly established rehabilitation areas. Each dam will be in place for a period of at least five
years or until rehabilitation is successfully established. The placement of these dams has been
determined based on topographical low points within the Project area and the lifespan of each dam
determined by the longest period of time any runoff generated within its catchment would need to be
captured. Prior to the construction of any sediment dam, the location and sizing of each structure will
be reassessed and confirmed to ensure optimisation, as mining operations progress.
While the dams will be designed to capture runoff across the site, it may be possible (in the event of a
heavy rainfall event) for uncontrolled overflow from the dams to occur (refer Figure 6.10 for
uncontrolled overflow locations). Each sediment dam (where practicable) will have a v-notch weir
incorporated into its design, along with a velocity gauge to assist in quantifying any potential overflow
events. Surface water quality samples will also be collected, prior to any potential overflow event
occurring, with a minimum of pH, turbidity, dissolved oxygen and temperature collected and recorded.
To deter overflow events from occurring, management measures including (but not limited to) pre-wet
season management coordination meetings will be held to discuss water management measures across
the site, in order to reduce the potential for uncontrolled overflow events from occurring. In addition,
dirty water contained in sediment dams may be opportunistically used for operational purposes (i.e.
dust suppression) and will be used preferentially instead of drawing from the OWSF (as described in
Chapter 20).
The Water Supply Dam is classified as a dirty water management structure as it is designed to collect
both clean and dirty water runoff from potential infrastructure overflows within the Project site.
Table 6.5 describes the features and structures which form the dirty water management system at the
Project. Each structure within the Project’s dirty water management system will be managed during the
construction, operation and decommissioning phases of the Project in accordance with the Water
Management Plan (refer Appendix B of Appendix A16) and/or the Erosion and Sediment Control Plan
(ESCP) that will be implemented during the construction and operation of the Project.
Table 6.5: Dirty Water Management System Features
Feature / Structure
Water Supply Dam

Function
Captures both clean and dirty water
catchments to supplement Project
water demands and treatment of dirty
water runoff.

Key Details
Constructed as an embankment dam
on the western MLA boundary,
downstream of the two unnamed
tributaries in the southern portion of
site.
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Feature / Structure
In-field sediment dams
(Sediment Dams 1-17)

Source: Engeny 2020a

Function
Captures dirty runoff from active spoil
and rehabilitated spoil areas.
Rehabilitated catchment is required to
be managed via sediment and erosion
control measures for at least 5 years
following completion or until
rehabilitation is established.

Key Details
Sized to contain runoff generated by a
24 hour storm event with an ARI of 1 in
5 years (DEHP 2016) plus 50% of
settling volume for sediment storage
(as per International Erosion Control
Association Guidelines).
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6.6.3.3

Mine and Process Water Management System

Project mine water includes all water collected within the open pits and any water used or produced
from the processing plant. Mine water also includes any entrained water from the processing waste
streams that are thought to potentially contain soluble contaminants, which would be disposed of
separately (Engeny 2020a). The raw water dam, tailings storage facility (TSF), evaporation pond, MIA
sediment dam and mine water dam are all located outside of the 1 in 1000-year ARI flood extents and
will be designed such that seepage does not interact with surface or groundwaters (Engeny 2020a).
Water collected within the open pits from rain events will be dewatered to the dedicated mine water
dam. There is negligible groundwater ingress expected into the open pits due to the shallow pit depth
and high evaporation rates. For further detail refer to Part 2 - Groundwater of this Chapter.
Mine or process affected water will not be released directly to the receiving environment due to the
potential presence of contaminants, with the design allowing for the containment of wet season inflows
and/or provision of buffer volumes to prevent overflows. Moreover, the mine water management
system has been designed to not require controlled releases of mine water and therefore no controlled
releases from these structures are proposed.
Raw water will be stored in a 115 ML raw water dam, sized to contain up to five days’ supply volume for
the processing plant. As the dam has the potential to be supplemented with mine water it is treated as a
mine water dam with associated containment and operational requirements. The size of the dam is
anticipated to meet storage requirements as well as demand for when the expansion of the process
plant occurs (subject to market demand).
The MIA sediment dam will receive and treat excess water from the tail end of the processing phase /
cycle and any run-off generated from the MIA, prior to being transferred to the raw water dam for reuse in the processing plant.
The TSF and evaporation pond do not interact with other site water infrastructure and the design
containment standard for both structures eliminates overflow in up to 1 in 100-year wet season event.
Water from the TSF and evaporation pond cannot be transferred to other site storages with lower
containment standards (Engeny 2020a).
Table 6.6 describes the features and structures which form the mine / process water management
system at the Project.
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Table 6.6: Mine and Process Water Management System Features
Feature / Structure
Raw Water Dam

Function
Turkey’s nest-style dam or embankment dam to
store five days of processing supply demand
including both raw and recycled feed.
Primary storage for offsite water storage facility.

MIA Sediment Dam

Any excess water from the tail end of the
processing phase / cycle and run-off from the
MIA will be captured within the dam,
flocculated, and pumped to the raw water dam
for continued use within the processing phase.

Pits

Mineral extraction is primary function. Pits are
dewatered after all rain events.

TSF

The tailings storage facility is comprised of three
staged cells that are proposed to be constructed
through both excavation and above ground
embankment for the storage of the dewatered
fine waste stream from the processing plant.
.

Evaporation Pond

Mostly excavated storage for the storage of
decanted liquids from the TSF.

Mine Water Dam

Dam to be used as intermediary storage for
dewatered inventory from the pits.

Source: Engeny 2020a

6.6.4

Key Details
Capacity to store five day supply to process
plant.
Storage volume required to be increased or
the dam duplicated when processing
throughput increases.
Adopted design basis is to contain all modelled
inflows such that no uncontrolled overflows
occur in less than a 1 in 100-year ARI event
(extreme events) (Refer to Section 8.1.1 of
Appendix A16).
Constructed as an embankment dam
downstream of the MIA area. Manages runoff
from the processing area, ROM and coarse
rejects stockpile.
Adopted design basis is to contain all modelled
inflows such that no uncontrolled overflows
occur in less than 100-year ARI event (extreme
events) (Refer to Section 8.1.1 of Appendix
A16).
Pit floor typically 50 m wide with specified
batters. Maximum overburden depth of 40 m
(Downer Mining 2018).
Clay lined storage with maximum depth of
approximately 15.5m below existing ground
level with the remainder above ground level to
a total depth of approximately 21m (plus ~1m
freeboard) which is sized to contain 1 in 100year wet season rainfall.
Clay lined storage with maximum depth of
approximately 41m, sized to contain 1 in 100year wet season rainfall
HDPE lined storage with maximum depth of
2.5m (plus ~1m freeboard) sized to contain 1
in 100-year wet season rainfall. It should be
noted that while the storage volume is large, it
is not expected to contain large volumes of
water due to its function as an evaporation
pond.
.
Sized to receive pit dewatering volumes and
runoff allowance.

Decommissioning

During the decommissioning process, all on-site water storage infrastructure will be progressively
rehabilitated. Any surface waters that leave the Project area will not be degraded further than their
original condition prior to the commencement of mining activities at the site. Current and future water
quality will be maintained within ranges that are defined within the water quality criteria. Any
potentially contaminated materials or acid mine drainage will be monitored and managed so that the
site is non-polluting, and all final rehabilitation landforms will be designed to cause no harm and require
no ongoing maintenance.
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The final landform, post decommissioning of the Project, will have established rehabilitation over all
previously disturbed areas, no final voids and all water infrastructure will be decommissioned.
6.6.5

Water Supply Strategy

A Water Supply Strategy was undertaken to understand alternate sources of water including current or
proposed water sources in the region. Multicom created a taskforce to continue investigations into
viable operational water supply options in parallel to this EIS. Pit groundwater inflow volumes are
expected to be negligible due to the pit depth and low permeability of the host rock, and therefore does
not support the Project’s requirements. Multicom also committed to not using GAB water for Project
purposes due to the unacceptable impacts identified through the EIS (refer Section 6.16.2.1).
6.6.5.1

Off-Site Water Storage Facility

The Water Supply Strategy identified that the construction of an OWSF and associated infrastructure
adjacent to the nearby Flinders River (approximately 24 km east from the mine site) was the most
suitable option for water supply.
A hydrological assessment was completed for the proposed OWSF and outlined the key results,
outcomes and recommendations for furthering the project within the requirements of the Queensland
water planning framework, including the Water Plan (Gulf) 2007 and the Gulf Resource Operations Plan
(amended August 2015). A copy of the hydrological assessment has been included in Appendix A30 –
Hydrological Assessment for the Saint Elmo Vanadium Project within the Flinders River Basin.
A conceptual engineering study determined that a four-cell, off-river water storage facility with a
capacity of 11,300 ML and an average depth of 7.2 m is required. Each cell would have an area of
approximately 40 ha. Water would be diverted from the Flinders River along a diversion channel with a
control structure to control flow. Fourteen by 650 mm control gates and pipelines control flow to a
1,400 ML/day pump station.
Water is pumped to Cell 1 and distributed to other cells using gravity via 2 m diameter pipelines and
control gates on the upstream side. Water can be selectively consolidated to reduce surface area, and
evaporation, by transferring water via the Amalgamation Outlet and Channel back to Cell 1 where it can
transfer using the River Pump to Cell 1 and onwards to other cells using gravity.
Water is pumped to the mine site from Cell 1 at a steady rate of 13 megalitres per day, based on 346
pumping days per year. A copy of the conceptual engineering study has been included in Appendix A29.
The pipeline to the mine site will be approximately 24 km long and will be trenched alongside
Punchbowl Road. Figure 6.11 shows the OWSF, diversion channel, pipeline and mine site. Raw water will
be stored within the mine site in an onsite facility with the capability of storing at least five day’s supply
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within ML100162. The OWSF and associated infrastructure comprise three separate mine
(infrastructure) lease components: MLA100244 – OWSF infrastructure area, MLA100245 – pipeline from
OWSF to Project site and MLA100246 – aqueduct from the OWSF to Flinders River
For further information relating to the OWSF, including an environmental impact assessment refer to
Chapter 20 for further detail.
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6.7

Description of Environmental Values

As identified in Section 6.3.2.4, the EPP (Water and Wetland Biodiversity) does not define environmental
values for the Gulf Catchment. The potential environmental values and WQOs are listed in Table 6.7 and
discussed below in the context of the main surface water resources identified within and surrounding
the Project area. These values and objectives will be met by the Project during pre-construction,
construction and operational phases of the Project.
Table 6.7: Surface Water Environmental Values
Environmental Value
Biological integrity of
aquatic ecosystems

Aquaculture & Production of
aquatic foods for human
consumption

Agricultural purposes

Project Waterways
Local Waterways
Waterways within and surrounding the Project are
ephemeral. Waterways within the Project and in the vicinity
are likely to be classed as ‘slightly to moderately disturbed’
under the ANZECC (2000) as the area is used for grazing
purposes and is therefore modified but not likely to the
extent to be classed as ‘highly disturbed’. Refer to Figure 6.1
for locations of waterways within and in the vicinity of the
Project.
There are no water sources
There are no known users of
for aquaculture or the
local surface water sources
production of aquatic foods
for aquaculture or the
for human consumption
production of aquatic foods
within the Project.
for human consumption in
the vicinity of the Project.
The nearest known farming
of crayfish is located
approximately 75 km south
of the Project (i.e. upstream
of potential surface water
influence).

Relevance
Yes – impacts to aquatic
ecosystems is relevant to
project and local waterways.

The main land use for the Project and receiving environment
is grazing, therefore the source and quality of water for
watering stock is a relevant local environmental value.

Yes – impacts to agricultural
activities such as grazing is
important for Project and
surrounding local
waterways.

A licence to take surface water (most likely for stock
watering purposes) from the Gilliat / Julia Creek is granted
for an area approximately 72 km downstream from the
Project area. Refer to Figure 3.2 in Section 3.2.3 of Appendix
A16for the location of the water take area.

No relevant environmental
values.
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Environmental Value
Recreation or aesthetic
purposes (including primary,
secondary and visual use)

Drinking water

Industrial purposes

Cultural and spiritual value

Source: Engeny 2020a

6.8

Project Waterways
Flow within the waterways
at the Project are
intermittent, except for the
farm dam.

Local Waterways
Flow within the waterways
surrounding the Project are
intermittent, however
segregated waterholes
within the dryland river
channel are known to
persist for up to two years
between flood events
without surface or
groundwater inflow (e.g.
Punchbowl Waterhole).
It is possible that, when
water persists within the
channel, recreational
purposes would include
activities such as swimming
(primary recreational use)
and fishing (secondary
recreational use). Refer to
Figure 6.12 – Finders River
US for the location of
Punchbowl Waterhole in
relation to the Project area.
There is one farm dam that
There are no dams or weirs
will be used for construction located downstream of the
related uses at the Project.
Project related to bulk water
supply, nor were any
downstream locations
identified as potentially
suitable for construction of
future dams.
Additionally, the closest
township, Julia Creek,
sources all of its drinking
water from groundwater
sources.
There are no known users of local surface water supply for
industrial purposes.
The closest manufacturing and industrial areas are located
in the Julia Creek township, which sources its water from
groundwater supply.
As above, some sections of the surrounding waterways are
known to have recreational and aesthetic uses. Therefore, it
is possible these waterways provide cultural and spiritual
value.

Relevance
Yes – primary and secondary
recreational uses are
relevant environmental
values for Project and
surrounding waterways.
As the administering
authority for the Water Act,
DNRME account for other
environmental values in
providing allocations for
water from the Flinders
River.

Not relevant

Not relevant

Relevant to waterways
around the Project.

Assessment Method

To assess impacts the Project and associated activities may have on surface water within and
surrounding the Project area, three methodologies were adopted for the assessment:


Desktop Assessment – Including review of publicly available information, maps and resources
relevant to the Project area (water bodies, water resources and supply, water usage, flood data,
government monitoring data, and surface water licences);
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Field Assessment – Field assessment, including collection and analysis of water and sediment
samples; and



Modelling – Hydrologic and hydraulic modelling of general water flow and flood events over the
Project area and wider region.

6.8.1

Water Quality Objectives

The surface water baseline monitoring program was developed and implemented in June 2018 to
supplement the limited existing water quality data available for the Project area by compiling a
thorough baseline dataset for the Project receiving environment (Engeny 2020a). The program
addresses steps one to five of the QWQG framework (refer Section 6.4.2). The surface water monitoring
program outlines the relevant physio-chemical, biological and toxicant indicators and their limits for the
Project.
There are currently no published WQOs for the Gulf Catchment, and therefore the default ANZECC 2000
thresholds have been proposed (i.e. slightly to moderately disturbed waters in accordance with the
QWQG, Section 6.4.2) for protection of the aquatic ecosystem environmental values. This is because this
threshold incorporates the variability between upland and lowland freshwater systems. Engeny (2020)
recommends using these thresholds until amended WQO’s are developed to confirm localised
characteristics. Table 6.8 presents the proposed draft WQOs developed for the Project area based on
the ANZECC (2000) thresholds.
Table 6.8: Proposed Surface Water Quality Objectives Based On Default ANZECC Thresholds
Indicator

Surface Water Physio-Chemical
pH
Salinity (EC)
Sulphate
Dissolved Oxygen (DO)
Turbidity
Ammonium
Nitrogen Oxide
Total Nitrogen
Nitrate / Nitrite

Total Phosphorus
Filterable Reactive Phosphorus
Surface Water – Toxicants
Aluminium
Arsenic
Barium
Boron
Cadmium

Default ANZECC Guideline Value Threshold
Aquatic Ecosystems –
Livestock Drinking Water
Recreational Use or
lowland, slightly to
Quality
Visual Amenity
moderately disturbed waters
(northern QLD region)
6.0-7.5
550 μS/cm
85 – 120%
15 NTU
10 μg/L
10 μg/L
300 μg/L
-

6.5 - 8.5
400 mg/L
>80%
-

10 μg/L
4 μg/L

~5,970 μS/cm
<1,000 – 2,000 mg/L
400 mg/L Nitrate (90 mg/L
Nitrate-N)
30 mg/L Nitrite (9.1 mg/L
Nitrite-N)
-

55 μg/L
13 μg/L
370 μg/L
0.2 μg/L

5,000 μg/L
500 μg/L
5,000 μg/L
10 μg/L

200 μg/L
50 μg/L
1,000 μg/L
1,000 μg/L
5 μg/L

-
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Indicator

Default ANZECC Guideline Value Threshold
Aquatic Ecosystems –
Livestock Drinking Water
Recreational Use or
lowland, slightly to
Quality
Visual Amenity
moderately disturbed waters
(northern QLD region)
Chromium
1 μg/L
1,000 μg/L
50 μg/L
Copper
1.4 μg/L
1,000 μg/L
1,000 μg/L
Iron
300 μg/L
Lead
3.4 μg/L
100 μg/L
50 μg/L
Manganese
1,900 μg/L
100 μg/L
Nickel
11 μg/L
1,000 μg/L
100 μg/L
Selenium
20 μg/L
10 μg/L
Silver
0.05 μg/L
50 μg/L
Uranium
200 μg/L
Zinc
8 μg/L
20,000 μg/L
5,000 μg/L
Calcium
1,000 mg/L
Hardness (as CaCO3)
500 mg/L
Radium 226
5 Bq/L
Radium 228
2 Bq/L
Uranium 238
0.2 Bq/L
Gross alpha
0.5 Bq/L
0.1 Bq/L
Gross beta (excluding K-40)
0.5 Bq/L
0.1 Bq/L
Surface Water - Biological Indicators
Microalgal (Chlorophyll-a)
5 μg/L
Sediment and Soil
Arsenic
20 mg/kg
Cadmium
1.5 mg/kg
Chromium
80 mg/kg
Copper
65 mg/kg
Lead
50 mg/kg
Mercury
0.15 mg/kg
Nickel
21 mg/kg
Silver
1 mg/kg
Zinc
200 mg/kg
-

Source: Engeny 2020a
Note: Vanadium will be added to the final surface water quality monitoring program once sufficient baseline data has been collected to
determine the relevant WQO (see current monitoring results in Section 0).

Thirteen sampling events have been carried out at the time of this EIS being published, with additional
events scheduled to occur on a quarterly basis in the leadup to the commencement of construction and
operational activities for the Project. These events will be undertaken to incorporate further seasonal
variation into the data already collected within and surrounding the Project area. All surface water
baseline monitoring data collected to date is available in Appendix A17 1.
Once sufficient water quality data is obtained, Multicom will revise WQO’s for the Project in order to
reflect the characteristics of the local environment. The revised WQO’s will be based on the 80th
percentile, median and 20th percentile of the dataset to remove potential outliers. It is important to
note, the suite of water quality indicators may be revised to exclude parameters the baseline dataset

1

It should be noted Chlorophyll-a has not been measured during surface water monitoring events to date due to the lack of
water, quality of existing water in pools and the difficulty to collect and transfer samples within the required laboratory holding
times.
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indicates are not relevant to the receiving environment or potential contaminants from Project
operations.
A site Water Management Plan (WMP) (refer Appendix B of Appendix A16) will be implemented
throughout the operational phase of the Project to continue the collection of surface water data from
locations both upstream and downstream of the Project boundary. Results obtained will be analysed to
measure and determine the impact and effectiveness of the Project’s water management system.
6.8.2

Reference Sites

The surface water monitoring locations as part of the surface water monitoring program were
purposefully selected based on a trade-off between reliable access and to provide the highest
opportunity for surface water sample collection in waterways that are perennially dry. The sites are
located both upstream and downstream from the Project site to increase the quantity of receiving
environment water quality data (refer Table 6.9 and Figure 6.12 for monitoring location details).
Table 6.9: Surface Water Monitoring Locations
Location
Description
Upstream of the Project area
Julia Creek US
Located at the DNRME gauging station location between the Flinders Highway and Punchbowl Road.
Flinders River US
Located at the DNRME gauging station location at the Punchbowl Road crossing (Punchbowl
Waterhole).
Horse Creek US
Spellary Creek US
Upstream of the Flinders Highway and Northern Rail Line.
Alick Creek US
Downstream of the Project area
Julia Creek DS
Downstream of confluence with Pigeon Creek, off Old Normanton Road.
Flinders River DS
Downstream of confluence with unnamed tributary, north of Old Normanton Road.

Source: Engeny 2020a

Engeny (2020a) note that all upstream surface water monitoring locations will remain upstream of
potential uncontrolled overflow locations, with the exception of Horse Creek Upstream and Flinders
River Upstream. Both locations are currently monitored due to reliability of access and surface waters. It
is important to note that once the Project is operational, the WMP will succeed the Surface Water
Monitoring Plan, and will be continuously revised as part of routine updates to the site WMP. During
these revisions there will be opportunity to relocate monitoring locations or add additional monitoring
locations when/if needed.
6.8.3

Water Quality Sampling

Approximately 13 rounds of surface water quality sampling have been undertaken as part of the surface
water baseline monitoring program for the Project. It is important to note that not all sampling locations
were able to be sampled during each round due to the lack of water within the waterways, and
therefore, too few samples have been collected to date to draw any solid conclusions on surface water
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quality characteristics of the receiving environment. Following analysis of the results, Engeny (2020a)
have been able to make some key observations on the data collected so far. This included:


Sampling was carried out in March 2019 and 2020 following significant rainfall, which caused
widespread flooding in the region and allowed the normally ephemeral waterways to flow. The
majority of data collected during these two sampling events differ significantly from previously
recorded drier sampling rounds. The parameter results from the two sampling rounds tend to
be more consistent between all monitoring points and in some cases concentrations are
significantly less than previous sample results;



Some data consistently exceeds or is outside the range of the associated ANZECC water quality
objective thresholds. This indicates there may be some local water quality parameters that will
need to have location-specific water quality objectives / thresholds developed once sufficient
baseline data has been collected. For example, pH data collected to date consistently exceeds
the ANZECC maximum pH threshold for aquatic ecosystem protection (refer Section 2.6.2 of
Appendix A16);



Dissolved vanadium was recorded at most surface water monitoring locations indicating a
natural presence / concentration in the background receiving environment (refer Section 2.6.2
of Appendix A16); and



Surface water parameters that were sampled but not detected in the monitoring program so far
include:
-

Hydrocarbons

-

Hydroxide Alkalinity

-

Beryllium

-

Cadmium

-

Chromium

-

Cobalt

-

Selenium.

It is also important to note, due to a number of factors including (but not limited to) the remote location
of the project area, lack of water within the watercourses and waterways during the surface water
baseline monitoring program, the stagnant conditions of water within existing pools, and strict
requirements associated with the collection, storage and analysis of surface water samples, the analysis
of Chlorophyll-a, was not undertaken.
Section 2.6.2 of Appendix A16 provides further data and analysis of the surface water quality sampling
results to date.
6.8.4

Sediment Sampling

Due to the dry climate within and surrounding the Project area, as well as the anticipation that the
waterways would remain dry for long periods of time, the collection of sediment and soil samples was
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incorporated into the Projects surface water sampling program. The purpose of collecting the sediment
samples is to assist in determining likely parameters from previous stream flow events and would only
be collected following an actual stream flow event. Due to a lack of rainfall and stream flow within and
surrounding the Project area, only two rounds of sediment sampling was able to be undertaken in
March 2019 and April 2020. A comparison between sediment and soil samples for each site was
conducted to identify where there is a greater than 20 percent difference between the sediment sample
and the soil (control) sample. These variations indicate potential for influence from water quality
parameters within the sediment samples. Section 2.6.3 of Appendix A16 provides further data for the
sediment sampling events, where Appendix A17 summarises the results of the sampling rounds for all
detected parameters.
Key observations based on the sediment sampling events included:


No hydrocarbons, Beryllium, Boron, Mercury or Selenium were detected; and



Natural background sediment pH generally exceeds the associated ANZECC threshold.

It is important to note that Multicom will continue to collect additional sediment samples from both
upstream and downstream sampling locations, where practicable, to continue to build upon its
understanding of data around the site. As part of this commitment, the location of sediment monitoring
points will be revised and adapted (if necessary), prior to the commencement of construction activities
by a suitably qualified and experienced person. This is to determine whether the current locations are
appropriate and sufficient.
6.8.5

Water Balance

A site water balance model was developed by Engeny (2020a) using GoldSim modelling software to
represent the Project water management system and surrounding waterways over the LoM (i.e. 30
years). The model incorporated the Australian Water Balance Model (AWBM) to estimate rainfall-runoff.
Figure 7.1 in Appendix A16 shows a schematic of the overall site water management system.
The key performance indicating outcomes of the water balance model include:


Pit inundation frequency and length;



Containment performance of key mine affected storages;



Demand on groundwater supply; and



Streamflow impacts for downstream watercourses.
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Table 6.10 provides a summary for all modelled onsite storages in the water balance.
No water will be retained or captured onsite once mining activities cease, as no final voids are proposed
as part of the Project. Pits will be backfilled with reject material after mining, and rehabilitated. Part 2 –
PRCP in Chapter 5 – Land provides more detail regarding the rehabilitation process and final landform.
Development and calibration of the water balance model over the 30 year LoM is described in more
detail in Section 7 of Appendix A16.
Table 6.10: Maximum Catchment Area and Volume Summary for Onsite Storages
Structure
Active pit (indicative for all pits)
TSF
Evaporation Pond
Mine Water Dam
Raw Water Dam
Water Supply Dam
MIA Sediment Dam
Sed Dam 1
Sed Dam 2
Sed Dam 3
Sed Dam 4
Sed Dam 5
Sed Dam 6
Sed Dam 7
Sed Dam 8
Sed Dam 9
Sed Dam 10
Sed Dam 11
Sed Dam 12
Sed Dam 13
Sed Dam 14
Sed Dam 15
Sed Dam 16
Sed Dam 17

Source: Engeny 2020a
* Freeboard volume above tailings.

6.8.6

Volume (ML)
1,891
1,400*
4,300
250
150
600
175
90
110
480
160
190
70
80
530
50
340
440
240
220
730
720
100
190

Catchment Area (ha)
213
100
50
10
9
4,749
91
109
129
570
193
229
87
95
628
63
397
520
288
260
861
849
114
222

Mine Plan Years
Year 22
Years 1-30
Years 1-30
Years 1-30
Years 1-30
Year 1-30
Year 1-30
Year 3-10
Year 6-15
Year 6-15
Year 6-15
Year 10-15
Year 10-15
Year 10-15
Year 10-25
Year 5-20
Year 20-25
Year 20-25
Year 20-30
Year 25-30
Year 25-30
Year 25-30
Year 25-30
Year 25-30

Flood Model

Engeny (2020a) completed a flood impact assessment which considered the potential change the
Project may have to the upstream and downstream flooding regime of the site. The flood model was
used for a baseline assessment and considered all infrastructure associated with the Project that has the
potential to increase flooding conditions such as flood levees (e.g. Horse Creek Levee) (refer Section
6.9.4).
Engeny (2020a) reviewed the impact of climate change on rainfall intensity for the Project based on
recommendations in the Geoscience Australia (2016). Predictions ranges from a 5.7 percent to 6.9
percent increase in design rainfall intensity by 2040. It is not expected the Project will be vulnerable to
flooding from Flinders River or Julia Creek as a result of these predicted changes. It is expected that
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there will be minor increases to flood levels within the Project Area as a result of climate change,
however the engineering design of water management infrastructure will include sufficient freeboard to
manage this risk. Based on the extreme rainfall event experienced in February 2019, a qualitative
assessment of the Project was completed, indicating the site would have performed as modelled and
expected (refer Section 6.9.4).
A flood impact assessment was also completed by Engeny (2020b) for the OWSF and associated
infrastructure. A RORB hydrologic model was developed for the Flinders River catchment in order to
develop baseline peak flow estimates for incorporation in the hydraulic modelling. The 2D hydraulic
modelling package TUFLOW was utilised to predict the hydraulic flow behaviour for baseline conditions
in the Flinders River and for the develop OWSF case. The assessment also outlines the measures
proposed to minimise or mitigate any adverse environmental impacts (refer Appendix A34 – Offsite
Water Storage Facility Flood Impact Report).

6.9

Impact Assessment

This section outlines the potential surface water impacts the Project may have on environmental values.
Management and mitigation measures for these impacts are provided in Section 6.10.
6.9.1

Water Quality

There have been no historical surface water assessments undertaken at the Project, therefore, the
Baseline Surface Water Monitoring Program (surface water monitoring program) was developed by
Engeny specifically for the Project (Engeny 2020a). The surface water monitoring program has been
undertaken by Epic Environmental to develop baseline surface water quality data for the Project and
surrounding environment once a sufficient number of monitoring events have been undertaken. By the
end of 2019 it is expected there should be sufficient data to develop surface WQOs for the Project area
and surrounding environment.
The potential water quality impacts from proposed activities at the Project on the environmental values
related to receiving waters and ecological systems, include (Engeny 2020a):


Disturbance of land during construction, operations and decommissioning Project phases:
-

Reduction in clean water overland flow

-

Increased dirty water runoff and sediment loads due to increased sediment exposure
(e.g. from roads). However, it should be noted water balance modelling of the sediment
dam system indicates the volume of all in-field sediment dams is adequate so that
uncontrolled overflows will only occur during rain events when there is already natural
flow in receiving waterways (i.e. dilution of overflows is sufficient to meet WQOs)



Increase in mine water runoff (i.e. potential for runoff to be exposed to contaminants);

Alteration of natural flow paths due to construction of the Project:
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-

The proposed mine plan will interact with minor tributaries and overland flow pathways
(e.g. redirection of unnamed tributaries in southern portion of the site). However, this is
necessary to minimise contamination of clean water onsite;



Storage of dirty and mine / process water onsite:
-

Potential impacts to receiving environment due to uncontrolled overflows from dirty
and mine / process water infrastructure, only during extreme rainfall events (see
Section 6.9.1.1)

-

Potential for seepage from dirty or mine / process water infrastructure into receiving
environment;



Two-stage redirection of the central unnamed tributary:
-

Potential for seepage from the structure when constructed through spoil which would
impact on the clean water quality; and



Transportation and storage of chemicals and hydrocarbons:
-

Potential contamination impacts due to spills of products during loading or
transportation.

6.9.1.1

Overflows

Mine water management systems have the potential to cause contamination impacts onsite due to
uncontrolled overflows to receiving environments. Potential uncontrolled overflow locations are shown
on Figure 6.10.
Potential uncontrolled overflows were modelled by Engeny (2020a) for the water management system
over a simulation period for the LoM. Neither the mining pits nor mine water dam were modelled to
overflow during any simulation period. Uncontrolled overflows from other mine / process water
storages (i.e. the raw water dam, MIA sediment dam, TSF and evaporation pond) were only modelled to
occur during extreme events (~> 100-year ARI event). If an uncontrolled overflow occurred from one of
these structures during an extreme event greater than the required design containment standard, any
runoff would report within MLA100162 to the onsite water supply dam. Therefore, the design
containment standard for the mine water dams and the water balance modelling results confirm that no
actual or potential discharge of contaminants will occur from the operation of the activity to the
surrounding receiving waters. As a result, it would not be anticipated that an adverse effect on
identified environmental values would occur.
Uncontrolled overflows from dirty water management infrastructure (i.e. water supply dam and
sediment dams) are only modelled as occurring during flow events where the receiving waterways
already have natural flow (refer Table 6.11). This indicates the timing and duration of overflows is in
alignment with seasonal extreme flow events for the region, therefore, water quality would be
significantly diluted to meet future WQOs.
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Table 6.11: Modelled Uncontrolled Overflows from Dirty and Mine / Process Water Infrastructure
Overflow
Median
75th Percentile
85th Percentile
95th Percentile
Maximum

Source: Engeny 2020a

Pit
(ML)
0
0
0
0
0

Mine Water Dam
(ML)
0
0
0
0
0

Raw Water Dam
(ML)
0
0
0
0
4.3

MIA Sed Dam
(ML)
0
0
0
0
56.9

Water Supply
Dam (ML)
0
131.8
461.3
1,160
16,072

The potential water quality impacts from uncontrolled overflows from the dirty or mine water
structures on aquatic ecosystems has been discussed in in Appendix A28 – Aquatic Ecology Assessment
and Stygofauna Pilot Study. Frc environmental (2020a) indicate that all native aquatic species known
and likely to occur in the waterways of the Project receiving environment are tolerant of ephemeral flow
and variable water quality. An aquatic ecology field survey will be undertaken to confirm species,
however currently any water quality impacts as a result of the discharge of mine or dirty water to
waterways has been assessed as low risk to aquatic ecological values.
The TSF and evaporation pond were not modelled as they will not interact with other site water
infrastructure and the design containment standard for both structures eliminates overflow in up to a 1
in 100-year wet season event. Water from the TSF and evaporation pond cannot be transferred to other
site storages with lower containment standards (Engeny 2020a).
Grabbe (2020) indicated the concept design for the OWSF includes 1.5m freeboard, however, in the
event the structure was to overtop it is not be anticipated to adversely impact on water quality, as the
storage contains clean water and any overflow would discharge into the same waterway (Flinders River)
that the water was extracted from.
6.9.1.2

Acid Mine Drainage

The risk of acid rock or acid mine drainage being encountered during mining activities is considered low
/ negligible (refer to Section 6, Attachment H of Appendix A27 – Mine Material Assessment: Soil Fertility,
Geochemical and Physical Properties). Results from the analysis of materials from the Project site
indicates the potential for mine materials or mine waste to produce acid drainage is extremely low as
long as unweathered shale below the weathered oxidised deposit is not mined. In order to provide
further certainty on characterising the materials an on-going geochemical and sampling program will be
undertaken during mining operations and rehabilitation.
6.9.2

Water Resources

Key aspects of the surface water management system that have the potential to impact on water
resources include:
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Volume of water captured within the water supply dam, sediment dams and mine / process
water structures;



Volume of water used on site; and



Streamflow of receiving waterways from uncontrolled overflows.

The potential impacts to water resources due to the Project are summarised below:




Disturbance of land during construction, operations and decommissioning Project phases:
-

Reduction in clean water overland flow

-

Alteration of downstream flow regime in receiving waterways

-

Impacts to wetlands;

Interaction of the proposed mine plan with minor tributaries and overland flow paths, as well as
redirection of tributaries to reduce contamination of clean water;



Potential for uncontrolled overflows from dirty and mine / process water infrastructure into the
receiving environment;



Adverse impacts to other local water users due to Project site water demands; and



Two-stage redirection of the central unnamed tributary:
-

The proposed mine plan will require minor drainage work onsite to reduce
contamination of upstream clean water runoff. The redirected drainage path will be
constructed to replicate the hydraulic capacity of the existing unnamed tributary
therefore no impact is expected to the volume of runoff conveyed through the drainage
path; and

-

There is potential for seepage from the two-stage redirection, if constructed using reject
material, this may contaminate clean water within the structure.

6.9.2.1

Water Supply

The Project requires a large amount of water for operational and general site purposes and has
implemented a stand-alone solution as described above and in Chapter 20. In order to supplement the
water supply for the Project, accumulation of rainfall in water storages and the pits onsite could be
used. Table 6.12 provides annual surface water volumes, modelled from the water balance, that could
be used to supplement processing water demand. The water balance shows rainfall captured in the
surface water management system (i.e. mining voids, sediment dams and water supply dam) could
supply approximately 15 to 20 percent under median climate conditions.
The mine water dam was modelled as being suitably sized to hold the pit dewatering volumes and fed to
the processing plant to meet water demands. Therefore, processing water will be sourced from the
mine water dam in preference to the raw water dam (i.e. fed by the off-site water storage facility). This
would limit accumulation of pit water in the mine water dam, allow dewatering of the pits to continue
and reduce the volume of water required for processing from the off-site water storage facility. This
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reduces the risk and potential impacts associated with overflows from water management
infrastructure onsite.
Table 6.12: Annual Make-Up Surface Water Volumes
Production Rate
(ktpa)
10
20

Source: Engeny 2020a

Total Project Water
Demand (ML)
2,500
4,500

5th Percentile
0
0

Surface Water Make-Up (ML)
Median
469
661

95th Percentile
1,164
1,753

To further reduce demand, surface water for other activities such as dust suppression would be
preferentially sourced from the onsite sediment dams and make-up surface water before drawing from
the raw water dam.
Utilisation of the pit water volumes, combined with the re-use (recycled feed) of processing water, and
use of dirty water from sediment dams for dust suppression, will reduce the impact of the Project on
water resources in the local area and continue working towards sustainable and efficient use of water
resources.
6.9.2.2

Stream Flow

The Project has potential to cause impacts to stream flow of waterways within and surrounding the
Project. However, as the Project is located along the ridgeline of the Flinders River and Cloncurry River
sub-basins, impacts to streamflow are minimised as the site is in the headwaters of each basin and only
a few minor tributaries cross the southern portion of MLA100162. Engeny (2020a) modelled streamflow
impacts for:


The central unnamed tributary of Julia Creek in the south-west of MLA100162;



The unnamed tributary that flows adjacent to the identified homestead at the western
MLA100162 boundary;



The confluences of the above minor tributaries downstream from site; and



Julia Creek, at the confluence of the minor unnamed tributaries that flow from the south-west
portion of MLA100162.

Section 8.2.2 of Appendix A16 shows that the Project will reduce the annual flow for both unnamed
tributaries onsite and Horse Creek at the western MLA100162 boundary due to containment of
upstream waters within the Project surface water management system. However, at the end of mine life
the baseline annualised flow will be reinstated by decommissioning the water supply dam.
The modelled downstream impact to Julia Creek over the LoM will only cause a minor reduction from
baseline conditions (i.e. maximum four percent) (Engeny 2020a). Therefore, there will be negligible
impacts to sensitive receptors (including a downstream surface water licence user) or environmental
values due to the Project altering the stream flow regime within the receiving environment.
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The Project is also not expected to impact on the surface flow objectives of the Water Plan (Gulf) 2007
as the nearest applicable node is over 250 km from the Project (Engeny 2020a).
6.9.2.3

Wetlands

As per Section 6.5.1.7, there are no mapped referable wetlands within a 50 km radius of the Project (QG
2019). No wetlands were mapped within or in close proximity to the Project using the Queensland
Wetland Mapping services (QG 2019). The nearest referable wetland is located approximately 100 km
downstream of the Project. Therefore, there are no impacts to wetlands expected as a result of the
Project (Engeny 2020a).
6.9.2.4

Aquatic Ecology

Mining activities throughout MLA100162 are anticipated to interact with the minor tributaries located
within the MLA, with some potentially requiring partial or complete waterway barriers that may have an
impact on fish passage. While these impacts are expected to be temporary (e.g. pit progression followed
by rehabilitation) or required during the life of mine (e.g. water supply dam), frc environmental (2020a)
states it is important to note that these waterways are non-perennial drainage features with small
upstream catchments and are categorised as low on the Queensland Waterways for Waterway Barrier
Works map (refer Figure 6.1b).
Horse Creek has a moderate waterway barrier category within MLA100162. It is not proposed to disturb
the creek as the Horse Creek Levee will be offset from the natural creek alignment. Fish passage will
therefore remain unaffected.
The watercourses within the Project area provide only ephemeral habitat for common invertebrate
species, and possibly fish. The watercourses (i.e. Horse Creek and drainage lines) have only been
determined to have a low risk as corridors for fish passage (frc environmental 2020a).
All aquatic species recorded from watercourses in and surrounding the Project site are tolerant of
ephemeral flow and variable water quality and are common and widespread in the region. There are no
aquatic reptile species that is listed as threatened under the EPBC Act or the NC Act is known from or
considered likely to occur in the Project area.
No sensitive aquatic environmental receptor is likely to occur in watercourses in or surrounding the
Project site
Watercourses located within the vicinity of the OWSF and associated infrastructure include Alick Creek
and Flinders River. These watercourses have major importance as corridors for fish passage. All native
aquatic species known from and likely to occur in these waterways surrounding and within the OWSF
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and associated infrastructure area are tolerant of ephemeral flow and variable water quality, and all are
common and widespread in the region.
No sensitive aquatic environmental receptors are likely to occur in waterways in or near the OWSF and
associated infrastructure (frc environmental 2020a).
An ecological survey of the Project area including the OWSF and associated infrastructure will be
undertaken prior to construction commencing to verify the findings of the ecological desktop
assessment. Management measures identified within the survey report will be included within the
Projects CEMP and OEMP.
6.9.3

Flooding

The baseline flood assessments for the Project area (MLA100162) and the OWSF (MLA100244) were
undertaken by Engeny (2020a and 2020b) to establish flooding conditions within local and regional
waterways within and surrounding the Project. This assessment included hydrologic and hydraulic
modelling within the vicinity of the Project and considered implications to the Project site and
infrastructure.
The potential flooding impacts associated with the Project area within MLA 100162 include (Engeny
2020a:


The proposed infrastructure within ML100162 has the potential to interact and alter the flow
paths and flooding regime; and



The proposed mine plan will interact with minor tributaries and overland flow paths. This may
require redirection or protection against these tributaries to reduce contamination of the clean
water management system during flood events.

The potential flooding impacts associated with the OWSF include (Engeny 2020b):


A collection of sheds (assumed to be non-habitable based on aerial imagery) was identified to
experience changes in flood behaviour as a result of the OWSF, however changes only occur in
the PMF event; and



The proposed OWSF increases localised flooding depth, velocity and during of inundation at Old
Nelia Road, however it is not anticipated that the changes will significantly change the use or
condition of the road.

Further details regarding the flood model for the OWSF and associated infrastructure have been
outlined in Chapter 20.
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6.9.3.1

Hydrologic Model

Models were developed for the Flinders River and Julia Creek catchments to create flood hydrographs
for a range of design flood events and storm durations (Appendix A16). Data was sourced for rainfall
intensities, rainfall losses, storage coefficients, temporal patterns, catchment area and topography for
individual sub-catchments. The model produced ARIs and peak flowrates for flood events and the critical
duration for storms in the Flinders River and Julia Creek catchments (Table 6.13 and Table 6.14,
respectively).
Table 6.13: Flinders River – Design Flood Flows
Average Recurrence Interval (Years)
10
100
1,000
Probable Maximum Precipitation
Design Flood (PMPDF)

Peak Flow (m3/s)
5,290
15,818
25,649
115,072

Critical Duration (hrs)
120
120
120
96

Peak Flow (m3/s)
1,850
3,995
6,176
25,948

Critical Duration (hrs)
24
18
18
24

Table 6.14: Julia Creek – Design Flood Flows
Average Recurrence Interval (Years)
10
100
1,000
PMPDF

6.9.3.2

Hydraulic Model

Engeny (2020a) developed two-dimensional (2D) hydraulic models to predict hydraulic flow behaviour
within regional and local waterways in the vicinity of the Project. The extent of inundation, flood water
depth and flow velocities were assessed for a range of design flood events (the above listed ARIs).
The 2D hydraulic modelling results indicate the Project location will not be impacted by flood waters
from Flinders River and Julia Creek for design events up to and including the PMPDF (Appendix A16).
However, the two smaller unnamed tributaries and Horse Creek within the Project area will cause some
flooding onsite for each design flood event (i.e. ARIs of 10, 100, 1000 and PMP) over the southern
portion of the Project site for the whole LoM (see Flood Assessment Figures in Appendix A of Appendix
A16).
The Horse Creek Levee will be designed to prevent inflows from Horse Creek to the south-west portion
of the site from up to and including a 1,000 year ARI event. Therefore, this will change the flooding
behaviour immediately south of the Project and upstream along Horse Creek. This will also increase
flood levels at the Flinders Highway, Horse Creek crossing by approximately 0.5 m for the 10 year ARI
event and 0.5 – 1 m for the 100 year ARI event to PMF event.
However, under existing conditions, the baseline flood assessment indicated for Flinders Highway at the
Horse Creek crossing, the flood depths for 10 year and 100 year ARI events are up to 1 m and 2 m,
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respectively. This level of flooding causes the Flinders Highway to not be trafficable. Therefore, the
increase to flood levels due to the construction of the Horse Creek Levee will not cause further impacts.
A qualitative assessment of the February 2019 rainfall event confirmed this conclusion.
It should be noted the MIA (i.e. Project facilities, equipment, storage and laydown) is located outside of
the PMPDF (see Flood Assessment Figures in Appendix A16) and is not expected to be impacted by
flooding.
Management measures to minimise the impacts of flooding on mine infrastructure in this area for
specific stages of the Project are outlined in Section 6.10.
6.9.3.3

February 2019 Flood Event

In early February 2019, Julia Creek was reported as receiving 350 mm of rainfall over three consecutive
days. This rainfall data correlates approximately to the 72 hour, 1 in 200 year Annual Exceedance
Probability event which has an estimated rainfall depth of 328 mm for the Project site. Therefore, it
would have resulted in a flood extent slightly greater than the 100-year ARI event (refer Appendix A of
Appendix A16) but much less than the 1,000-year ARI event. This indicates that, should the proposed
Project infrastructure have been in place during the February 2019 event (Engeny 2020a):


The Project remained outside of the flood extents from the Flinders River and Julia Creek.



Regarding localised flood impacts, the Horse Creek levee for pit protection would not have
overtopped as it is designed for the 1,000-year ARI design event so was not breached;



The TSF and evaporation pond would not have overflowed as they are designed for a 100-year
wet season containment;



Other significant mine / process water storages would have safely conveyed the 1,000-year ARI
event, and therefore would not have failed during the recorded event (but may have
overflowed to the water supply dam); and



In-field dirty water sediment dams would have overflowed as per their design basis during times
in which there was natural flow in receiving waterways.

6.9.4

Cumulative Impacts

The Project is not anticipated to cause cumulative impacts to surface waters within MLA100162 or the
surrounding area. Any Project activities that may have a potential impact on surface water within
MLA100162 or the surrounding area will be managed in accordance with the mitigation measures
outlined in Section 6.10.
Annual off-site stream flow, west of the Project, would be reduced where flow from onsite tributaries
are captured in the water supply dam (Section 6.9.2). However, the overall impact is negligible as this
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will only impact minor tributaries of Julia Creek, within MLA100162 and flow will be reinstated at the
end of mine life when the water supply dam is decommissioned.
Flooding of the local area is not anticipated to be worsened due to the construction of Project
infrastructure (Section 6.9.3). Construction of the Horse Creek Levee would cause slightly higher flood
levels upstream along Horse Creek at the Flinders Highway, however, the road is not trafficable in
existing flood conditions, therefore, the Project will not worsen flooding impacts in the region.
No cumulative impacts are expected to water quality, water resources or flooding as a result of Project
activities, as nearby mines are within different sub-catchments (Engeny 2020a).

6.10 Management Measures
This section outlines the management and mitigation measures for the potential surface water impacts
to environmental values at the Project in Section 6.9.
6.10.1 Water Quality
The proposed management measures to mitigate impacts relating to surface water quality within and
surrounding the Project are listed in Table 6.15. The surface water management measures have been
developed in accordance with the EPP (Water). Further detail around the specific management
measures for the clean water management system, dirty water management system and mine / process
water management are provided in Section 6.10.1.1.
Table 6.15: EPP (Water and Wetland Biodiversity) Water Quality Management Measures
EPP (Water and Wetland
Biodiversity) Management Hierarchy
Reduce use of water and/or
production of wastewater or
contaminants

Prevention of wastewater or
contaminants into waters
Recycle, re-use or treat wastewaters
or contaminants

Project Management Measures
Redirection of clean surface water runoff around Project infrastructure and
disturbed areas will reduce potential contamination of natural surface runoff.
The PRCP will allow disturbed areas to be reinstated to natural features consistent
with the existing topography. Therefore, potential contamination of natural surface
runoff will be continuously reduced during the LoM as rehabilitation is established.
Design of clean water infrastructure, including the Horse Creek Levee will allow
clean water to flow through or around the Project with a reduced level of
contamination. This will minimise impacts on the water quality of receiving
waterways.
The Project will develop and implement appropriate emergency and incident
response procedures such that any spills or leaks of contaminated substances do
not contaminate surface waters.
Accumulated water in mine pits will be extracted and utilised within the processing
plant, where water quality is suitable. This will reduce processing water demand
from the off-site water storage facility by up to 20 percent, as well as the need to
release accumulated pit water to the receiving environment.
Up to 80 percent of conventional processing water demand will be recycled which
reduces the ongoing volume of surface water required to be provided by the offsite water storage facility as make-up supply for processing.
Water contained within sediment dams on site will be used wherever possible for
dust suppression and other operational demands prior to drawing from the off-site
water storage facility.
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EPP (Water and Wetland
Biodiversity) Management Hierarchy
Treatment and release of waters to
facilities, land or waters

Source: Engeny 2020a

Project Management Measures
Erosion and sediment controls, including sediment dams, will be implemented to
contain dirty water runoff and allow suspended particles to settle out of solution.
This will allow water to meet relevant criteria prior to any uncontrolled overflow
into the receiving environment.
No mine pits were modelled to overflow by implementing a pit dewatering system
and there is negligible groundwater ingress expected into the open pits due to the
shallow pit depth and high evaporation rates. Water held within the mine water
dam will be redistributed around site water storages, if necessary, to accommodate
seasonal rainfall for the 1 in 20-year ARI event. The TSF and evaporation pond will
also be appropriately sized to accommodate seasonal rainfall for the 1 in 100-year
ARI event.
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6.10.1.1 Water Management System
Table 6.16 outlines the management measures proposed to mitigate potential water quality impacts on
the surrounding environment, associated with the Projects clean, dirty and mine / process water
management systems. These measures will assist meeting Project WQOs and protecting environmental
values.
Table 6.16: Water Quality Management Measures – Project Water Management System
Impact
Management Measure
Clean Water Management System
Reduction of clean water
Diversion of clean water around
overland flow
disturbed areas (including the
two-stage redirection of the
central unnamed tributary).
Proposed mine plan
interaction with minor
Progressive rehabilitation.
tributaries and overland
flow paths
Horse Creek levee.

Seepage from the twostage redirection of the
central unnamed
tributary structure when
constructed through spoil

Detailed design of two-stage
redirection

Water quality impacts to
aquatic ecosystems as a
result of physical impacts
to fish passage in
waterways as a result of
mining activities within
the Project MLAs

Detailed design of clean water
structures impacting fish passage.

Function
Redirection of clean surface water around the mine
infrastructure and pits will reduce the potential
contamination of natural surface runoff.
The PRCP will allow disturbed areas to be reinstated to
natural features consistent with the existing topography.
Therefore, potential contamination of natural surface
runoff will be continuously reduced as rehabilitation is
established.
The design of Horse Creek Levee, will allow clean water
to flow around the Project, minimising impacts on water
quality of the receiving waterways by minimising the
reduction of natural surface water flow contained or
contaminated by Project operations.
There are no expected impacts to water quality as a
result of the two-stage redirection of the central
unnamed tributary. This is because the intention of the
staged drainage work is to allow for clean runoff from
the upstream catchment to continue to be conveyed
through the proposed mining footprint, whilst avoiding
interaction with disturbed areas.
Where design requires construction through spoil,
seepage prevention will be incorporated into the design
during the detailed design stage.
The OWSF diversion channel and dam will include
several design features to ensure safe passage and the
health of fish (frc environmental 2020a). This will include
(and not be limited to) the following:



Hydrological connectivity along the channel to
allow fish movement either back to the Flinders
River or to the OWSF.





Refugial pools.



Development of an OWSF Water Quality

Artificial habitat elements.
Grate at inlet of water pipeline along with <0.1m/s
‘approach velocity’ for water.
Monitoring and Fish Salvage Plan.

In addition, all native aquatic species known from and
likely to occur in waterways of the Project receiving
environment are tolerant of ephemeral flow and
variable water quality (frc environmental 2020a).
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Dirty Water Management System
Increase dirty water
The dirty water management
runoff and sediment
system includes erosion and
loads due to potential
sediment controls to contain and
increased exposure to
treat dirty water runoff.
sediment.
Potential for uncontrolled
overflows or seepage
from sediment dams into
receiving environment.

The use and location of sediment dams have been
nominated around the Project so that dirty water runoff
from disturbed and rehabilitated areas is captured until
vegetation has been successfully re-established.
The in-field sediment dams have been sized to contain
the runoff generated by a 24 hour storm event with an
ARI of 1 in 5 years (DEHP 2016) plus 50% of settling
volume for sediment storage (as per International
Erosion Control Association Guidelines).
Water balance modelling of the sediment dam system
indicates the volume of all sediment dams is adequate
so an uncontrolled release of contained waters would
only occur during rain events in which there is already
natural flow in the receiving waterways (i.e. there are no
overflows from sediment dams when the receiving
waterways are dry).
There is no further expected authorisation required for
dirty water overflows from sediment dams when
operated in accordance with the above design basis and
under a future WMP/ESCP.

Water quality impacts to
aquatic ecosystems as a
result of physical impacts
to fish passage in
waterways as a result of
mining activities within
the Project’s MLAs

Progressive rehabilitation

The PRCP will allow disturbed areas to be reinstated to
natural features consistent with the existing topography.
In this way, potential contamination of natural surface
runoff will be continuously reduced during the LoM as
rehabilitation is established.

Design of infrastructure and
monitoring

Sediment dams will be designed such that seepage does
not interact with surface or groundwaters.
Routine monitoring of the water infrastructure will be
developed and documented within the Project’s
Environment Management Plans and will include visual
inspections for evidence of seepage.

Detailed design and/or
construction of dirty water
structures impacting fish passage.

Where practicable, waterway barrier works will be
carried out in accordance with the technical
specifications outlined in the relevant Department of
Agriculture and Fisheries requirements to minimise
adverse impact to fish passage/fish health. However, it
should be noted that all native aquatic species known
from and likely to occur in waterways of the Project
receiving environment are tolerant of ephemeral flow
and variable water quality (frc environmental 2020a).
Further aquatic ecology field surveys will be undertaken
however currently any water quality impacts of localised
sedimentation of waterways was assessed as having a
low risk of adverse impact to aquatic ecological values
(frc environmental 2020a).
Construction of dirty water infrastructure will be carried
out during dry periods to minimise interaction with
surface waters.
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Mine / Process Water Management System
Potential for uncontrolled Design standard of containment
overflows or seepage
for all mine water infrastructure
from mine water /
process water
infrastructure into
receiving environment.
Spills of products during
loading or transportation

Spill response and containment

Design of infrastructure and
monitoring

Water quality impacts to
aquatic ecosystems as a
result of physical impacts
to fish passage in
waterways as a result of
mining activities within
the MLAs

Detailed design and/or
construction of mine water
structures impacting fish passage.

Source: Engeny 2020a

The Project mine / process water management system
has been designed such that the standard of
containment for all water infrastructure containing mine
and process water meets the environmental objectives
for regulated structures containing contaminants from
the DEHP Guideline for Structures which are Dams or
Levees Constructed as part of Environmentally Relevant
Activities (DES 2019).
The design containment standard for the mine / process
water infrastructure and the water balance modelling
results makes an allowance that there would be no
actual or potential discharge of contaminants from the
operation of the activity to waters that may or have the
potential to cause an adverse effect on identified
environmental values.
Appropriate procedures, containment and spill control
measures will be implemented at appropriate locations
where the transportation and loading, as well as storage
of materials occurs onsite. The design and management
of all required fuels and hydrocarbons will be in
accordance Australian Standard 1940 – The Storage and
Handling of Flammable and Combustible Liquids, so
there are effective means of secondary containment to
prevent or minimise releases to the environment from
any fuel and oil storage onsite.
Mine and process water infrastructure will be designed
such that seepage does not interact with surface or
groundwaters.
The TSF and evaporation pond will be clay lined and
piezometers will be installed down-gradient as part of
the detailed design and construction process where
required.
Routine monitoring of the water infrastructure will be
developed and documented within the Project’s
Environment Management Plans and will include visual
inspections for evidence of seepage.
Where practicable, waterway barrier works will be
carried out in accordance with the technical
specifications outlined in the relevant Department of
Agriculture and Fisheries requirements to minimise
adverse impact to fish passage/fish health. However, it
should be noted that all native aquatic species known
from and likely to occur in waterways of the mine’s
receiving environment are tolerant of ephemeral flow
and variable water quality (frc environmental 2020a).
Further aquatic ecology field surveys will be undertaken
however currently any water quality impacts of
discharge of mine water to waterways was assessed as
having a low risk of adverse impact to aquatic ecological
values (frc environmental 2020a).

6.10.1.2 Surface Water Quality Monitoring System
As discussed in Section 6.8.1, Engeny developed the surface water quality monitoring program in 2018,
to compile a robust baseline dataset for the Project receiving environment. The monitoring program will
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continue until this is achieved and supplement the limited existing water quality data available for the
Project area.
The main objective of the surface water monitoring program was to increase the quantity of receiving
environment water quality data. Additional management plans (i.e. a Water Management Plan) will be
developed and include more operationally specific monitoring programs (e.g. treated effluent, on-site
water infrastructure, uncontrolled overflow monitoring [including downstream monitoring locations
closer to the Project water infrastructure where required]). The plans will also outline the routine
assessment and auditing of water quality and streamflow data and WQO, mitigation measures and
triggers for corrective actions. A preliminary Water Management Plan is provided in Appendix B of
Appendix A16.
The water quality indicators will be measured against draft WQO and associated thresholds throughout
the construction, operation and decommissioning stages of the proposed Project. These will include (but
not be limited to) dissolved metals, EC, NTU, temperature, and DO, as well as following rainfall events.
Dissolved metals and pH monitoring of sediments in particular will be used to infer the presence of acid
mine drainage 2 and/or acid sulfate soils. This will allow for appropriate management measures to be
implemented to reduce the production and release of acidic waste and therefore, impacts on
environmental values. Once sufficient water quality data is obtained, the draft WQO will be revised to
reflect the characteristics of the local environment.
Where the draft WQO are not met, investigations will be undertaken to determine the cause and any
required remedial actions will be determined and enforced. It should be noted that a potential cause
includes if a draft WQO threshold is found to not be applicable for the Project receiving environment
based on an assessment of data collected to date.
6.10.2 Water Resources
The water management system infrastructure has been developed for the three categories of water;
clean, dirty and mine / process water to achieve the water resource objectives of (Engeny 2020a):


Maintenance of environmental flows and water quality;



Maintenance of the stability of beds and banks for watercourses; and



Maintenance of supply to existing users of surface water resources.

There is a currently unquantified potential for the development of acid rock drainage. This uncertainty will be addressed
through an on-going program of geochemical and sampling program undertaken during mining operations and rehabilitation
(Section 5.5.3.1, Chapter 5).

2
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The management measures proposed to mitigate the potential impacts on water resources and meet
the above listed objectives, are listed in Table 6.17.
Table 6.17: Water Resource Management Measures
Impact
Clean Water Management System
Reduction of clean water
overland flow and increase in
dirty and/or mine water runoff
due to disturbance activities.
Proposed mine plan interaction
with minor tributaries and
overland flow paths

Management Measure

Function

Diversion of clean water
around disturbed areas
(including the two-stage
redirection of the central
unnamed tributary along farm
dam)
Progressive rehabilitation

Redirection of clean surface water runoff around
mine infrastructure and pits reduces the
production of dirty or mine / process water and
the overall impact on surface water resources.

Horse Creek levee

Impact on downstream
streamflow regime within
receiving waterways.

Site water demands and activities
adversely impacting water users

Decommissioning of site
infrastructure and
rehabilitation strategy to
ensure disturbed areas are
reinstated to natural features
consistent with the existing
topography.
Reduction in demand from the
off-site water storage facility

‘Make good’ provisions

Seepage from the two-stage
redirection of the central
unnamed tributary structure
when constructed through spoil

Detailed design of two-stage
redirection

The PRCP will allow disturbed areas to be
reinstated to natural features consistent with the
existing topography. Therefore, potential
contamination of natural surface runoff will be
continuously reduced as rehabilitation is
established.
The design of clean water infrastructure, including
the Horse Creek Levee, allows clean water to flow
through or around the Project following rain
events. This reduces the likelihood of
contamination of natural surface water flows by
Project operations.
The temporary (minor) reductions in annual flow
at the MLA100162 boundary due to the upstream
containment of waters within the water
management system will be reinstated at the end
of mine life through the decommissioning of the
water supply dam.
Incidental rainfall that accumulates in the pits will
be used to supplement the demand on the off-site
water storage facility. Under median conditions it
is modelled that surface water can supply ~20
percent of the required processing water demand.
Water supply for other demands such as dust
suppression is sourced from onsite sediment dams
first prior to the raw water dam, further reducing
demand on the off-site water storage facility.
based on modelling of the proposed water
management system, there are negligible, or no
impacts expected to downstream water users
(including the surface water licence user) or
wetlands respectively. However, ‘make good’
provisions have been developed.
Where design requires construction through spoil,
seepage prevention will be incorporated into the
design during the detailed design stage.
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Impact
Impacts to fish passage in
waterways within MLA100162

Management Measure
Waterway barrier works
technical specification

Consideration in detailed
design of surface water
infrastructure impacting fish
passage.

Dirty Water Management System
Potential for uncontrolled
overflows from dirty water
infrastructure into receiving
environment

Decommissioning of site
infrastructure and progressive
rehabilitation strategy to
ensure disturbed areas are
reinstated to natural features
consistent with the existing
topography
Dirty water management
system will include erosion and
sediment controls to contain
and treat dirty water runoff.

Mine / Process Water Management System
Potential for uncontrolled
Pit dewatering to reduce stored
overflows from mine water
water onsite, particularly prior
infrastructure, into receiving
to wet season.
environment.

Function
Where the Project influences these waterways in a
manner that could impact fish passage, waterway
barrier works applications would usually be
considered under a development approval. As the
Project will not require a development approval,
waterway barrier works applications will not be
triggered however, where practicable, waterway
barrier works will be carried out in accordance
with the technical specifications outlined in the
relevant Department of Agriculture and Fisheries
requirements to minimise adverse impact to fish
passage.
However, it is important to note that all native
aquatic species known or likely to occur in
waterways within the mine area and surrounding
receiving environments are tolerant of ephemeral
flow and variable water quality (frc environmental
2020a).
The design of water infrastructure such as the twostage redirection will assist in allowing for
continued fish passage around the mine plan.
In addition, the Horse Creek Levee will ensure no
obstruction to fish passage in Horse Creek.
It should be noted however that these waterways
within MLA100162 are non-perennial drainage
features with small upstream catchments and are
categorised as low on the Queensland Waterways
for Waterway Barrier Works map (or likely to be
low where unmapped).
The decommissioning of water infrastructure and
progressive rehabilitation strategy will ensure
disturbed areas are reinstated to natural features
consistent with the existing topography. In this
way, fish passage will be continuously reinstated
during the LoM as rehabilitation is established.
The use and location of sediment dams have been
nominated around the Project so that dirty water
runoff from disturbed and rehabilitated areas is
captured until vegetation has been successfully reestablished.
Water balance modelling of the sediment dam
system indicates the volume of all sediment dams
is adequate to so an uncontrolled release of
contained waters would only occur during rain
events in which there is already natural flow in the
receiving waterways (i.e. there are no overflows
from sediment dams when the receiving
waterways are dry).
Any water dewatered from the pits will be used to
supplement the processing plant water demand in
preference to the off-site water storage facility to
limit accumulation of pit water in the mine water
dam, allow dewatering of the pits to continue, and
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Impact

Management Measure

Function
reduce the volume of water drawn from the
OWSF.

The design standard of
containment for all mine water
infrastructure

The standard of containment for all water
infrastructure containing mine water is designed
so no requirement to release off site is required.
The TSF and evaporation pond do not interact with
other site water infrastructure and the design
containment standard for both structures,
eliminates overflow in up to a 1 in 100-year wet
season event. Water from the TSF and evaporation
pond cannot be transferred to other site storages
with lower containment standards.
None of the mining pits or the mine water dam
was modelled as overflowing during the simulation
period. Modelled uncontrolled overflows from
other storages only occur during extreme events
(~> 100-year ARI event).

Site Flow Regime
Impact on downstream
streamflow regime within
receiving waterways

Water Supply
Site water demands and activities
adversely impacting other water
users

Uncontrolled overflows modelled only occur
during rain events in which there is already natural
flow in the receiving waterways, indicating the
timing and duration of these discharges is in
alignment with seasonal extreme flow events for
the region.
Decommissioning of site
infrastructure and
implementation of PRCP to
allow disturbed areas to be
reinstated to natural features
consistent with the existing
topography.

The temporary (minor) reductions in annual flow
at the MLA boundary, due to the upstream
containment of waters within the surface water
management system, will be reinstated at the end
of mine life when the water supply dam is
decommissioned.

Reduction in off-site water
storage facility demand for
Project operations

Incidental rainfall that accumulates in the pits will
be used to supplement the demand on the off-site
water storage facility supply (i.e. used within the
processing plant, where water quality is suitable,
reducing processing water demand by up to 20
percent).

‘Make good’ provisions’

Source: Engeny 2020a

Water supply for other demands such as dust
suppression will be sourced from sediment dams,
prior to the raw water dam, further reducing the
demand from the off-site water storage facility.
Based on modelling of the proposed water
management system, there are negligible impacts
expected to downstream water users (including
one identified surface water licence user) and no
impacts expected to wetlands. However, ‘make
good’ provisions have still been developed and are
described in Section 6.10.4.
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6.10.3 Flooding
The management measures proposed to mitigate the potential impacts of flooding at the Project are
listed in Table 6.18.
Table 6.18: Flooding Management Measures
Impact
Change in flooding impacts due to
construction of Horse Creek Levee

Potential for proposed site access
roads, rail access and haul roads to
interact and alter flow paths and
flooding regime

Potential for the proposed mine plan
and infrastructure to interact with
minor tributaries and overland flow
paths during flood events

Management Measure
The alignment of the Horse
Creek Levee has been modified
to minimise adverse impacts to
the Flinders Highway. There is
negligible increase to the
extent of inundation for design
events up to and including the
1 in 1,000 year ARI event.

Roads, railway and waterway
crossings are designed in
accordance with Australian
Standards

Two-stage redirection of the
central unnamed tributary

Securing of storage containers
of contaminants

Function
The baseline flood assessment indicates the
Flinders Highway at Horse Creek experiences
flood depths of up to 1 m and 2 m during the
10 year and 100 year ARI events, respectively.
The Flinders Highway is not considered to be
trafficable under these existing flood conditions
at this location, therefore any increase to flood
levels resulting from the construction of the
Horse Creek Levee will not increase existing
adverse flood impacts.
The impacts to the Flinders Highway will be
short-term as the levee is only required to
provide flood ingress protection to the pits
during approximately the last 5 years of the
mine plan.
Site access roads and haul roads will be
constructed at natural surface level and
gradients. Waterway crossings will comprise
bed level crossings, designed not to impede
flood waters.
The onsite railway will be constructed in such a
way that it facilitates the existing natural flood
pathways.
The proposed two-stage redirection of the
central unnamed tributary, along the farm dam,
allows runoff from the natural upstream
catchment to be redirected around the mine
pits. This water is designed to be captured in
the water supply dam to supplement site water
demands. The location of the dam and staged
redirection means there should be no clean
water impounded outside of the eastern
MLA100162 boundary, as a result of the
proposed pit progression (i.e. no additional
flooding impacts upstream).
Any storage containers that hold contaminants
or products will be secured in line with relevant
Australian Standards (2017) and meet the
requirements of Schedule 5, Table 2 of the EP
Regulation, to prevent the removal of the
containers from the site by a flood event.
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Impact
Flood level and velocity changes to
the adjacent Old Nelia Road and
assumed non-habitable sheds (based
on aerial imagery) located on Lot 2
Plan B157126. Duration of
inundation changes for four
dwellings/sheds and minor changes
further downstream and on
floodplain boundaries.

Management Measure
Proposed location within the
Flinders River floodplain

‘Make good’ provisions.

Source: Engeny 2020a

Function
The location of the OWSF is considered remote
and as such there is already minimised impacts
to people and property. Under baseline
flooding conditions, Old Nelia Road is already
inundated however the modelled increase in
localised flooding depth, velocity and duration
of inundation is not expected to significantly
change the use or condition of the road, which
is currently used infrequently for access to
properties which would also likely be inundated
(and therefore inaccessible) under such flood
conditions .
Changes to flood levels and the velocity of
waters within the floodplain were not observed
to occur for the majority of the floodplain and
only minor changes to duration of inundation
were observed. Impacts are generally
considered to be minor and therefore do not
indicate a requirement for further flood
mitigation. However, ‘make good’ provisions
have been developed and described in Section
6.10.4.

6.10.4 Make Good Provisions
In the event surrounding surface water users raise concerns they have been adversely impacted as a
result of Project activities, an investigation will be undertaken, which will include (Engeny 2020a):


Identification of potential contributing factors including upstream influences;



Assessment of surface water monitoring data, including stream flow data, against background
(upstream) trends to identify any anomalies or causes; and



Where the impact is potentially attributable to Project activities, appropriate make good
provisions and mitigation and management strategies will be developed and implemented.

6.11 Qualitative Risk Assessment
To manage potential impacts resulting from the Project, a qualitative risk assessment has been included
in Table 6.19. The assessment considers the relative frequency and magnitude of impacts discussed in
previous sections together with the risk they pose to the construction, operation and decommissioning
of the Project, as well as the rehabilitation of the site. The residual risk following application of proposed
mitigation measures has been identified and described. The risk assessment method used is provided in
Chapter 19 – Risk Assessment.
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Table 6.19: Qualitative Risk Assessment – Surface Water
Hazard
Tailings Storage Facility /
Evaporation Pond

Potential Impacts


Surface water contamination from Vanadium.

Risk Rating
Moderate
(6)

Mitigation Measures




Stormwater Runoff
Management





Off-site erosion caused by
the uncontrolled release
of stormwater runoff
from Project sites






Chemical storage,
handling and use





Plant wash down




Mobile refuelling of plant



Contamination of off-site surface water due to
increased turbidity is unlikely given distance to
nearest waterway;
Reduction in aquatic biodiversity as a result of
increased turbidity; and
Non-compliance with EA conditions resulting in a
reportable incident to DES.
Off-site erosion caused by concentrated water flows;
Contamination of offsite surface water due to
increased turbidity;
Non-compliance with EA conditions resulting in a
reportable incident to DES; and
Damage to off-site infrastructure.

Moderate
(6)

Surface water contamination from the uncontrolled
release of chemicals unlikely due to distance;
Reduction in aquatic biodiversity from the release of
hydrocarbons to water; and
Flora and fauna impacts as a result of reduced water
quality.
Surface water contamination from the uncontrolled
release of contaminated wash water; and
Reduction in aquatic biodiversity from the release of
contaminated wash water.

Low
(4)

Surface water contamination from the uncontrolled
release of hydrocarbons unlikely due to distance to
nearest waterway;





Moderate
(6)











Moderate
(8)




Low
(4)



Engineering designs in accordance with best practice
and Australian Standards;
All activities to take place on designated heap leach
pad; and
All relevant site personnel and contractors to be
trained in accordance with performed activities.
Engineering designs for roads and Project
infrastructure in accordance with best practice and
Australian Standard; and
Mitigation measures relating to stormwater, erosion
and sediment control and receiving environment
management, will form part of the CEMP and OEMP.

Residual Risk
Rating
Low
(4)

Low
(4)

Engineering designs for roads and Project
infrastructure in accordance with best practice and
Australian Standards;
Mitigation measures relating to stormwater, erosion
and sediment control and receiving environment
management, will form part of the CEMP and OEMP;
and
Implement internal audit procedure.
Spill response procedure;
ChemAlert system;
Safe Work Methods Statement (SWMS) on herbicide
application, emulsion usage and line marking; and
SWMS on emulsion usage and handling.

Low
(4)

Water management system allows all spills /
overflows to be captured in the water supply dam;
and
Washdown to be undertaken in an area where
water is able to be captured in the dirty water
management system.
Trained operators with spill kit training and spill kits
in close proximity in vehicles.

Low
(4)

Low
(4)

Low
(3)
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Hazard

Potential Impacts


Water Usage




Reduction in aquatic biodiversity from the release of
hydrocarbons to water; and
Land contamination from the release of hydrocarbons,
Reduction in environmental water due take from
water course in times of limited supply.

Risk Rating

High
(12)

Mitigation Measures






Recycle water onsite – pit water used in processing
plant and water used for dust suppression would be
taken from the onsite sediment dams;
Processing water demand will be recycled which
reduces the ongoing volume of groundwater; and
Up to 80 percent of conventional processing water
demand will be recycled.

Residual Risk
Rating

Moderate
(9)

6-72

Saint Elmo Vanadium Project - Water

6.12 Conclusion
Assessment of surface water impacts revealed the Project is unlikely to cause impacts to surface water
quality, water resources in the region, or worsen flooding. Any Project activities that may have a
potential impact on surface water within MLA100162 or the surrounding area are acceptable and will be
mitigated within appropriate management measures.
An operational water supply is being secured for the Project through an allocation from the Flinders
River and under the Water Plan (Gulf) 2007. Multicom are working with McKinlay Shire Council and the
State Government to establish an appropriate water supply that is available to the Project in a
sustainable way which does not impact other users in the North West Minerals Province.
In establishing a suitable solution, the Water Supply Strategy was implemented to investigate a range of
possible sources. This strategy identified that the construction of an OWSF and pipeline adjacent to the
nearby Flinders River (approximately 24 km east from the mine site) was the most suitable option for
principal water supply.

6.13 Commitments
Multicom’s commitments in relation to managing surface water impacts and create a better
understanding of surface water in the region are provided in Table 6.20.
Table 6.20: Commitments – Surface Water
Commitments – Surface Water
Preparation of Project Environmental
Management Plans e.g. Construction
Environmental Management Plan
(CEMP) and Operational Environmental
Management Plan (OEMP) prior to
commencement of works.
Prior to construction commencing,
aquatic ecology surveys will be
undertaken within the Project area and
surrounding receiving environment.

Project Environment Management
Plans will be developed as part of sitespecific monitoring plans (e.g. treated
effluent, on-site water infrastructure,
uncontrolled overflow monitoring
(including downstream monitoring
locations closer to Project water
infrastructure where required)).

How Commitment will be
Implemented
The CEMP will be prepared by
Multicom and provided to their
contractors for implementation. A
compliance auditing program will be
undertaken to confirm the
requirements of the plan are being
met.
Surveys will be undertaken by suitably
qualified personnel as soon as
practicable.

Project Environment Management
Plans will outline monitoring and
management measures over the LoM.
These plans will outline the routine
assessment and auditing of water
quality data and WQOs, mitigation
measures and triggers for corrective
actions.

Outcome
Reduced risk of environmental harm
occurring.
Compliance with statutory approvals.

Confirmation of desktop ecological
assessment.
Management measures identified
within final assessment report
following the completion of the survey
to be incorporated within the Projects
CEMP and OEMP and implemented
accordingly.
Minimise potential impacts to water at
the Project as well as surrounding
waters.

6-73

Saint Elmo Vanadium Project - Water

Commitments – Surface Water
The surface water quality monitoring
program will be finalised and
implemented after sufficient baseline
data is collected.

Surface water monitoring will continue
throughout the LoM to manage any
potential impacts related to
exceedances of WQOs and release
criteria.
The TSF and evaporation pond will be
designed and constructed in
accordance with best practice and
Australian Standards to minimise the
potential for leakage.

Mine or process affected water will not
be released directly to the receiving
environment due to the potential
presence of contaminants.

How Commitment will be
Implemented
After approximately 12 months of data
have been collected and prior to
finalisation of the Environmental
Authority (EA), a surface water
management plan will be implemented
that provides local WQOs for
monitoring at the Project and for
receiving environments.
Surface water quality monitoring
conditions will be set out in the EA to
determine WQOs required to be
sampled as well as the sampling
frequency.
The TSF and evaporation pond will be
clay lined and piezometers will be
installed down-gradient as part of the
detailed design and construction
process, where required.
Routine monitoring of the water
infrastructure will be developed and
documented within the Project’s
Environment Management Plans and
will include visual inspections for
evidence of seepage.
The mine / process water management
infrastructure will be designed to
contain mine water in addition to wet
season inflows and a buffer volume to
prevent overflows.

Outcome
Local surface WQOs for monitoring will
better reflect the natural receiving
environment and potential
contaminants that should be
monitored by the Project. This will
allow a more targeted approach to
allow effective management of water
quality.
Minimises water quality impacts at the
Project and receiving waterways.

Minimises the risk of leakage and
seepage from storages containing
contaminants.

Minimises potential impacts to water
quality of the surrounding waterways.
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6.14 Groundwater
6.14.1 Existing Environment
6.14.1.1 Topography and Drainage
The general topography in the vicinity of the Project is relatively flat and lies between 130 mAHD and
150 mAHD. It falls gently to the west (gradients of approximately 1:600). The Project area is in the
headwaters of the ephemeral Horse Creek, draining to the west, and joining Julia Creek approximately
20 km from the MLA100162 boundary.
6.14.1.2 Geology
The Project lies within the Jurassic / Cretaceous-aged Eromanga Basin, a sub-basin of the Great Artesian
Basin. The main outcrop geology within the vicinity of the Project is the Allaru Mudstone (refer Figure
6.13). It was deposited in a shallow marine environment and comprises mudstone with variable
amounts of siltstone, limestone and minor sandstone interbeds. The Allaru Mudstone conformably
overlies the Toolebuc Formation, which the host formation for the vanadium, and is approximately 25 m
thick in the vicinity of the Project. The Toolebuc Formation is also of shallow marine origin, and
comprises mudstone with thin layers of siltstone, bituminous shale, sandstone and calcareous
sediments including coquinite, limestone and marl. The Toolebuc Formation outcrops within
MLA100162 in the core of the St Elmo Anticline. The occurrence of bituminous (oil) shale is below the
proposed mining depths and will not be encountered or extracted as part of this Project. Geological logs
for monitoring bores installed for the Project into the Toolebuc Formation to depths greater than the
proposed mining depths are provided in Appendix A18.
Conformably underlying the Toolebuc Formation is the Wallumbilla Formation, which comprises mainly
mudstone and siltstone and thin interbeds of sandstone and limestone, deposited primarily in a
nearshore to marginal marine environment, and is approximately 200 m thick. Underlying the
Wallumbilla Formation, the Hooray Sandstone was deposited in a fluvial to fluvio-lacustrine
environment and is dominated by coarse grained quartzose sandstone with minor amounts of siltstone,
conglomerate and coal. It is approximately 60 m thick in the vicinity of the Project. The Hooray
Sandstone unconformably lies on a granitic basement, which is estimated to be 300 m deep along the St
Elmo Anticline, in the vicinity of the Project, and reaching estimated depths approaching 550 m within
50 km of the Project. A more detailed description of the geology is provided in Douglas Partners (2019),
which is attached as Appendix A18.
The Flinders River alluvium is located approximately 20-25 km from the Project boundary. It comprises
up to 30 m of unconsolidated clays, silts, sands and gravels. A cross-section has been compiled of the
geology across the Flinders River alluvium, which shows that the material is dominated by clays and
claybound sand and gravel (refer Figure 6.14). The permeable sands and gravel are of limited thickness
and are not continuous across the floodplain.
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The structural geology is characterised by the St Elmo Anticline, a gentle anticlinal structure resulting in
the formations dipping to the north, south, east and west away from the Project. There are no mapped
large-scale faults in the vicinity of the Project.
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Figure 6.14: Cross-section through the Flinders River Alluvium

6.14.1.3 Hydrostratigraphy
Table 6.21 represents a hydrostratigraphic table for the Project area and differentiates between those
formations that are generally considered aquifers and those that are aquitards. The Hooray Sandstone is
the primary aquifer in the region. It is variably known as the Longsight Sandstone and the Gilbert River
Formation. The range in hydraulic conductivity of the Hooray Sandstone is generally (except for data
outliers) several orders of magnitude greater than that of the overlying aquitards, and the storage
coefficient is indicative of a highly confined aquifer.
Site specific data for the Toolebuc Formation provides a hydraulic conductivity of 5x10-4 metres per day
(m/day). This low hydraulic conductivity is indicative of an aquitard.
The installation of five monitoring bores installed for the Project identified that the Allaru Mudstone and
much of the Toolebuc Formation within MLA100162 are unsaturated. The water table lies toward the
base of the Toolebuc Formation, at depths ranging from less than 10 m to greater than 30 m.
The Flinders River Alluvium is not present within the Project area but is located approximately 20-25 km
from the eastern boundary of MLA100162 at its closest. QWRC (1973) undertook a water supply
investigation of the Flinders River alluvium in which nearly 70 bores were installed. The investigations
included 24 hour pumping tests that resolved transmissivities of up to 1,800 square metres per day
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(m2/day), with storage parameters that showed the aquifers tested to range from unconfined to semiconfined. Taylor et. al. (2018) conclude that the Flinders River alluvium hosts multiple aquifers of limited
lateral and vertical extent which is consistent with the distribution of lithologies observed in Figure 6.15.
Table 6.21: Generalised Hydrostratigraphic Table and Hydraulic Properties (after DP 2019)
Formation

Approximate
thickness (m) in
vicinity of Project

Flinders River
Alluvium*

<30

Allaru Mudstone

0-25

Toolebuc
Formation
Wallumbilla
Formation
Hooray
Sandstone
Hydrogeological
Basement
(Granite)
* Not present at the mine site.

Hydrogeological
Designation
Variable hydraulic
potential
(unconfined to
semi-confined)
Aquitard
(unsaturated)

Horizontal
Hydraulic
Conductivity
(m/day)

Vertical Hydraulic
Conductivity
(m/day)

Specific Storage
(m-1)/Specific
Yield (%)

6.5-60 3

na

8.65e-2 to 29.0

na

na

na

25

Aquitard

5e-4

na

na

200

Aquitard

3e-5 to 0.17

3e-6 to 0.002

1e-6

60

Aquifer (confined)

0.1 to 10

1e-4 to 0.1

2.1e-6 to 1.3e-5

-

Aquitard

na

na

na

6.14.1.4 Recharge
CSIRO (2013b) provides estimates of recharge to the Hooray Sandstone of 0.5-79 millimetres per annum
(mm/annum) based on chloride mass balance. Recharge occurs on the margins of the Eromanga Basin
where the Hooray Sandstone outcrops, and on average is in the order of 10 mm/annum where the basin
margin is closest to the Project (DP 2019). The closest boundary is approximately 120 km from the
Project area.
Groundwater resource investigations of the Flinders River alluvium in the vicinity of Nelia, between
25 km to 40 km east of the Project identified no significant recharge entering the alluvial aquifers during
the period of investigation between 1970 and 1973 (QWRC 1973). The investigators concluded that
recharge is either through stream flow, local rainfall or a combination of the two. Figure 6.15 presents
temporal water level monitoring from the Nelia investigation bores which identify that approximately
1m of recharge had occurred in some bores as a result of the high rainfall in 1974, however this receded
afterward during a period of average rainfall. Taylor et. al. (2018) estimate recharge rates of 0.61-240
mm/year of recharge to the Flinders River alluvium in the vicinity of Hughenden, with recharge
occurring during larger flow events at decadal timescales, and at the scale of the floodplain rather than
at streambed scale.

3

From QWRC (1973), converted from imperial units and assumed aquifer thickness of 30 m.
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6.14.1.5 Water Table Elevation, Potentiometry and Vertical Flow
Five monitoring bores were installed within MLA100162 to assess shallow groundwater conditions
across the Project area. The bores were drilled and constructed to depths between 15.5 m and 19.3 m
below ground level and intersected the shale underlying the orebody in the Toolebuc Formation at their
respective locations. Groundwater was intersected in one of the bores only (MB03), and the standing
water level was deeper than the orebody. DP (2019) estimates the water table to be greater than 15 m
below ground across the majority of the Project, with shallowest water levels in the southwest corner of
the mining area, where they may be within 10 m of the land surface. The water table depths correspond
to water observations during resource drilling, where the majority of drilling was dry, and when water
was intersected, it was below the oxidised material that represents the ore body. The water table
elevation is a subdued reflection of topography and the groundwater flow direction is toward the west /
northwest with water levels between 130 mAHD and 120 mAHD in east and west of MLA100162
respectively (refer Figure 6.15). The water table elevation (Ransley et al., 2015) indicates the presence
of a groundwater divide running northwest-southeast immediately to the east of the mine site, thus
there is no potential for groundwater flow from the mine site to the Flinders River. Hydraulic gradients
are estimated to be 1:2000 across the mine site.
The Project installed an automatic water level sensor in MB03, with continuous water level monitoring
data available between June 2018 and September 2019. The data is presented in Figure 6.16, with daily
rainfall data obtained for Julia Creek (BOM 2019) over the equivalent period also shown. The water level
response is dominated by recovery of the water level following the collection of samples from the bore.
This slow recovery highlights the low permeability of the formation and the data indicates that more
than 3 months (mid October 2018 to beginning of February 2019) is required for the static water level
(~15.6mbgl) to be reached following sample collection. The flood in the vicinity of Julia Creek in early
February 2019 is clearly observed in the water level response. A water level rise of approximately 1.0 m
was observed following approximately 500mm of rainfall in the preceding days. Recession of the water
level occurred immediately following the end of the rainfall. A small perturbation in the recession curve
in March2019 suggests that approximately 70-80mm of rainfall is required in a single event to induce
recharge to the Toolebuc Formation.
In the vicinity of the OWSF, the water table elevation is between 120 mAHD and 125 mAHD (Ransley et
al., 2015). Groundwater flow directions are to the northeast, following the Flinders River floodplain. The
water table depth beneath the OWSF is roughly 13m below ground level, which corresponds to the
range in standing water levels observed in the Nelia Line investigation bores (refer Figure 6.17),
approximately 17km to the southeast. The hydraulic gradient at the OWSF is approximately 1:1200,
however flattens immediately to the north where the Flinders River floodplain widens, to approximately
1:6500. Monitoring of bores installed by QWC (1973) show that water levels in some bores respond to
rainfall. The clearest observation is following 1974 which, as shown by the rainfall residual had
significantly above average rainfall and water levels in several of the bores rose slowly by roughly 1 m,

6-80

Saint Elmo Vanadium Project - Water

followed by a recession. However, not all bores responded to the above average rainfall, indicating
differing degrees of hydraulic connection between the water table and the surface, and confirming the
heterogeneous nature of the alluvial aquifer system. Despite roughly quarterly water level monitoring
during much of the 1970s, there is no apparent seasonality to the water level measurements.
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The current potentiometric surface in the Hooray Sandstone ranges from approximately 165m AHD in
the southeast of the Project to 145 mAHD in the west (DP 2019). Based on the potentiometry,
groundwater flow in the Hooray Sandstone through the Project area is southeast to northwest. The
potentiometric surface equates to artesian pressures of between 0 m and 20 m head of water. The
approximate hydraulic gradient in the Hooray Sandstone through the Project is 1:550. Detailed analysis
by DP (2019) has shown that pressures the Hooray Sandstone have recovered at an average rate of
approximately 0.4 m/annum over the past 20 years through programs such as the Great Artesian Basin
Sustainability Initiative (GABSI) to save water from uncontrolled artesian flows.
Vertical hydraulic gradients in the vicinity of the Project are upward from the Hooray Sandstone to the
water table. Vertical head differences range from 18 m to 65 m. The magnitude of these head gradients
provides supporting evidence of the low vertical hydraulic conductivity of the Wallumbilla Formation,
and hence its designation as an aquitard, over a regional scale. If it were not an effective aquitard,
hydraulic head differences across the formation would not be as great.

Source: Rainfall data (BoM 2019)

Figure 6.16: Onsite Water Level Monitoring at Groundwater Monitoring Bore 3 (MB03)
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Figure 6.17: Timeseries Water Level Monitoring of the Flinders River Alluvium (note the break in axis between
1981 and 2009 for which no water level data is available)

6.14.1.6 Existing Groundwater Use
Two hundred and thirty-one registered boreholes have been identified within an approximately 50 km
radius of the Project (refer Figure 6.18). The majority of groundwater use is from the Hooray Sandstone.
DP (2019) estimated that stock and domestic use represents the majority usage of between 65 ML/day
and 220 ML/day from 122 active bores. The towns of Julia Creek, McKinlay, Kyuna and Nelia have an
estimated total usage of approximately 2.2ML/day from up to 8 bores.
No groundwater supply bores have been identified that extract water from the Flinders River alluvium.
The only bore within the Flinders River alluvium that is less than 100m deep (RN51331 – refer Figure
6.18) is identified in the GWBD as abandoned and destroyed. The only other bores within the alluvium
that are less than 100m deep are investigation bores installed by QWRC (1973).

6-84

Nelia Line

Data Source: Douglas Partners "Registered Bores within 50KM of
MLA100162" Groundwater Assessment for the St Elmo Vanadium
Project Project No: 93382.01 Dwg: 11 Rev A Date: November 2018

©QGIS 2019

File Path: G:\Epic Environmental\Projects\BE180134.01 S Emomo Phase IV EIS Development\Workspaces\BE180134.07 Water\Figure 6.18 Groundwater Bores.qgs

RN51331

Multicom Resources Limited
Saint Elmo Vanadium Project
Scale As Shown
Datum: GDA94

Figure 6.18
Groundwater Bores
BE180134.01 Rev 3 May 2020

Saint Elmo Vanadium Project - Water

While outside of the 50 km search radius, a number of surrounding mines are understood to use
groundwater in the region. The Cannington Mine is approximately 160 km to the southwest of the
Project. The mine was extracting approximately 5.2 ML/day prior to its expansion, when it was expected
to increase to 6.4 ML/day. The mine was expected to cease operations in 2024. The Osborne mine
borefield is approximately 220 km southwest of the Project and extracts approximately 1.3 GL/annum
with operations expected to cease in by 2020. The Eloise copper mine is licensed to extract up to
335 ML/annum from the Longsight Sandstone, but is estimated to use approximately one-third its
allocation. It is located approximately 70 km southeast of Cloncurry and 120 km southwest of the
Project. The Ernest Henry mine (including the Mount Margaret Mining Project) historically operated a
borefield, however it is understood that the mine now sources the majority of its supply (10 ML/day)
from dewatering activities, or via a pipeline from Lake Julius (Alluvium 2016). Mining is from the Mt Isa
inlier and is effectively hydraulically separated from the Project.
6.14.1.7 Springs and Other Groundwater Dependent Ecosystems (GDE)
The Queensland Government GDE mapping data was used to assess the presence of potential GDEs in
the vicinity of the Project (refer Figure 6.19 and Figure 6.20). Assessment of GDEs was also undertaken
in accordance with the EIS Guideline – Groundwater dependent ecosystems (DEHP n.d.b).
The majority of MLA100162 and the west is unclassified in terms of potential as an aquifer that would
support a GDE. The northeast corner of MLA100162, extending through to the Flinders River alluvium is
classified as “exclusion zone,” which is defined as rocks where the permeability is too low to support
GDEs. Since this is the same outcrop geology as the unclassified area immediately to the west of the
Project, it can be assumed that the western portion of the MLA100162 is similarly unsuitable to host
GDEs. The closest mapped potential GDE aquifers are the alluvia of the Flinders River, approximately
20 km from the Project boundary.
Frc Environmental (2020b) undertook a desktop stygofauna assessment, in which it was assessed that
the stygofauna community had:


Low environmental value in MLA100162 based on the geology, hydrology and water quality not
providing suitable habitat conditions for stygofauna.



Potentially moderate environmental value in shallow aquifers near the Flinders River based on
some other shallow groundwater systems adjacent to major waterways of the wider region
known to have stygobites.

This conclusion is supported by the Queensland Government GDE mapping, which identifies the Allaru
Mudstone as “exclusion zone.” A stygofauna field survey will be undertaken when access to the site can
be regained following the lifting of COVID-19 travel restrictions.
There are no known terrestrial GDEs mapped within 50 km of the Project.
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Taylor et. al. (2018), through a lack of an evaporation signal in the oxygen and deuterium isotopes and
higher salinities at shallow depths, identified phreatophytes to be the main groundwater discharge
mechanism from the alluvium. Swathes of the Flinders River alluvia are mapped with a moderate
confidence of being a GDE, particularly in the riparian zones associated with the river channels. Several
of the channels of the Flinders River and of Julia Creek are mapped with moderate to high potential for
groundwater contribution to surface water flow. In the immediate vicinity of the OWSF, the channels
are mapped to have a moderate potential for groundwater interaction, however as discussed in Section
6.14.1.5, the water table is anticipated to be in excess of 10m below ground level, therefore
groundwater discharge to surface water is considered unlikely. There a no mapped terrestrial GDEs
mapped in the vicinity of the OWSF (refer Figure 6.19 and Figure 6.20).
The Queensland Springs Database identifies 29 spring vents within 50 km of the Project (refer Error!
Reference source not found.), and all are identified to be sourced from the Hooray Sandstone. Of the
29 springs, only five are identified as active, and are located approximately 28 km northwest of
MLA100162. DP (2019) estimates that the hydraulic head in the Hooray Sandstone in the vicinity of
these springs is between 20 m and 25 m above ground. The closest spring is approximately 10 km to the
southwest of the Project, however the database identifies it as inactive.
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6.14.1.8 Groundwater Quality
Major ion chemistry from the GWBD (most recent samples from 131 bores) for the Hooray Sandstone,
and its lateral equivalents, and five samples from the Flinders River alluvium are plotted (refer Figure
6.22) together with the samples collected from shallow groundwater monitoring bores installed by the
Project. Thirteen samples roughly 1 month apart from June to October 2018 and again from July to
November 2019 have been collected from MB03, and one sample was collected from MB01 as the bore
was dry on all subsequent monitoring events. DP (2019) identifies that both MB01 and MB03 are
screened within the lower Toolebuc Formation. The remaining three monitoring bores have been found
to be dry on all occasions. The onsite dam surface water chemistry is also plotted on the figure (3
samples).
The Durov diagram shows that the groundwater from the Hooray Sandstone is of a sodium-bicarbonate
type as compared with the Toolebuc Formation which dominated by chloride as the anion. but also
contains approximately 40 percent Milliequivalents Per Litre (mEq/L) of sulphate. The dam water
contains higher proportions of calcium relative to the groundwaters. The Hooray Sandstone electrical
conductivity is in the range of 350 µS/cm to 3750 µS/cm, with an average value of approximately 580
µS/cm. It has a circum-neutral to alkaline pH (6.8-8.7). While the Toolebuc Formation similarly circumneutral to alkaline (pH 6.3-7.6) compared with the Hooray Sandstone, it is significantly more saline, with
an electrical conductivity of greater than 7500 µS/cm (~4800 mg/L TDS) in MB03 and 27800 µS/cm
(~19400 mg/L TDS)in MB01, exceeding the ANZECC (2000) guideline for beef cattle (4000 mg/L)
watering with no adverse effect. The on-site dam water is freshest, with an electrical conductivity of
approximately 350 µS/cm, but is more alkaline than the other waters presented, with pH ~8.1. The
distinct differences between the three water types show a limited potential for hydraulic connection.
Trace elements concentrations were analysed from groundwaters MB01 and in MB03 and petroleum
hydrocarbons analysed from MB03 on twelve of the thirteen sampling occasions. The detailed data are
presented in Appendix A19. The following observations have been made with regards to the
groundwater in the Toolebuc Formation in comparison with the adopted WQOs:


The ANZECC (2000) guideline for 95th percentile ecosystem protection were routinely exceeded
for arsenic (III), boron, cadmium, copper, nickel and zinc. Manganese was exceeded in MB01;



The ANZECC (2000) guideline for stock watering is exceeded for total dissolved solids (beef
cattle), sulphate and calcium (MB01 only); and



The Australian Drinking Water Quality Guidelines (2015) were routinely exceeded for nickel,
selenium and uranium. In MB01, the guideline values for cadmium and manganese were also
exceed and in MB03, the arsenic guideline value was exceeded on two occasions.
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The distinct difference between the waters from the on-site dam, which has been present since prior to
2003 (Google Earth historical imagery) and the groundwater in the underlying Toolebuc Formation,
indicate limited leakage from the surface.
Based on DP (2019) and data for the Hooray Sandstone from the Queensland Groundwater Bore
Database, average concentrations of aluminium, copper and zinc exceed their respective ANZECC (2000)
95th percentile ecosystem protection guideline values.
QWRC (1973) report the electrical conductivity in the FIinders River alluvium in the range of
approximately 1,000-1,400 µS/cm. Water quality data obtained from the GWBD for the QWRC (1973)
bores show that it is a sodium-bicarbonate water type with a circum-neutral pH.
Multicom will implement the groundwater monitoring plan prepared for the Project (RDM Hydro, 2020).
As outlined in the GMP, site-specific water quality objectives will be developed in consultation with
DSITI (2017) following the collection of a statistically suitable number of baseline samples.

Figure 6.22: Durov Diagram
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6.14.2 Description of Environmental Values and Water Quality Objectives
6.14.2.1 Groundwater Environmental Values
As identified in Section 6.3.2.4, the EPP (Water and Wetland Biodiversity) does not define environmental
values for the Gulf Catchment. The potential environmental values listed in Section 6.3.2.4 are discussed
in Table 6.22, in the context of the two main groundwater resources identified within the Project area.
Table 6.22: Groundwater Environmental Values
Environmental Value
Biological integrity of
aquatic ecosystems

Production of aquatic foods
for human consumption
Agricultural purposes

Recreation or aesthetic
purposes (including primary,
secondary and visual use)
Drinking water
Industrial purposes

Cultural and spiritual value

General
Water Table Aquifer
Hooray Sandstone
Where surface water and
May be relevant in vicinity
Relevant at springs, however
groundwater systems are
of drainage lines. Trace
background trace element
hydraulically connected,
element concentrations
concentrations exceed
there may be a potential for
exceed WQO.
WQO.
impacts on groundwater to
indirectly affect the
environmental values of
connected surface water
systems.
The is no known production of aquatic foods in the vicinity of the Project.
The suitability of
Groundwater is unsuitable
Groundwater in the vicinity
groundwater for agricultural for beef cattle based on
of the Project is used
purposes depends on the
salinity and other minor
extensively for stock
specific use. For example,
constituent concentrations.
watering purposes.
groundwater may not be
suitable for irrigation
depending on the sodium
absorption ratio and the soil
type, or the suitability may
be dependent on the stock
type.
The environmental values associated with recreational use are more applicable to surface
water than groundwater. However, where surface water and groundwater systems are
hydraulically connected, there may be potential for any affected groundwater to indirectly
impact upon the recreational values of surface water systems.
The suitability of in situ water quality in the aquifer will determine the suitability for drinking
water.
Groundwater resources within, and in proximity to, the study area are expected to be
suitable for a range of industrial uses including cooling water, process water, utility water
and wash water. Each industry will have specific quality requirements and constraints that
will determine the suitability of employing the treated or untreated groundwater resource.
Where groundwater interacts with the surface environment, e.g. springs or permanent
water pools in rivers or creeks, such features may have important cultural significance.

6.14.2.2 Groundwater Quality Objectives
The WQOs adopted for the EIS for the relevant environmental values associated with the groundwater
environment are as follows:


Biological integrity of aquatic ecosystems – ANZECC (2000) 95th percentile ecosystem protection;



Agriculture– ANZECC (2000) stock watering guidelines for beef cattle; and



Drinking water – Australian Drinking Water Quality Guidelines (NHMRC 2011).
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Groundwater quality is influenced by local geology, residence time in the aquifer, the chemistry of the
recharging waters amongst others and hence can have naturally elevated salinity concentrations,
dissolved nutrients and metals and the unmodified (in situ) groundwater quality may not meet WQOs
for relevant environmental values (DSITI 2017). While the WQOs identified above have been adopted
for the purposes of this EIS, site-specific WQOs will be developed for the Project following the collection
of a statistically suitable set of site-specific water quality data in accordance with the Groundwater
Monitoring Plan (RDM Hydro 2020). The development of the site-specific WQOs will be in undertaken in
consultation with DSITI (2017).

6.15

Assessment Method

The Project has the potential to impact on both groundwater quantity and quality if potential impacts
are not adequately managed. The potential impacts associated with Project include:


Impacts to groundwater quality due to spill or seepage from mining activities (e.g. TSF,
evaporation pond, waste storage area or the OWSF and associated infrastructure);



Impacts to groundwater quality due to the seepage of contaminants associated with
replacement of reject materials into the mine void;



Impacts to sensitive receptors associated with the water table aquifer due to the extraction of
water directly associated with the ore; and



Impacts to users and the environment from extraction of Project water supplies from the
Hooray Sandstone or the Flinders River alluvium;

These potential impacts are discussed in the following sections. To assess the potential impacts the
Project and associated activities may have on the site, in respect to groundwater within and surrounding
the Project area, the environmental assessment was undertaken adopting three phases of assessment:


Desktop Assessment – Including review of publicly available information, maps and resources
relevant to the Project area;



Field Assessment – Field assessment, including drilling of monitoring bores and measurement of
water levels and collection and analysis of water samples. Combined with the desktop
assessment, this provides the conceptual hydrogeological model and provides a basis for the
modelling and assessment of potential impacts; and



Modelling – Hydraulic and contaminant fate and transport modelling of potential impacts
associated with the Project, including drawdown associated with water usage and pit inflows,
and the movement of contaminants from the site respectively.

6.15.1 Conceptual Hydrogeological Model
The Project intends to extract vanadium-rich ore from the Toolebuc Formation of the Great Artesian
Basin to an average depth of 20 m, and to a maximum depth of 40 m below ground, depending on the
6-94

Saint Elmo Vanadium Project - Water

depth of the ore body. The Project will be an open cut mine with associated dump and haul operations.
Mining is proposed to be carried out sequentially from mining panels mostly along the north-south axis
of MLA100162, a greenfield site. Once the material is removed, the panel will be back filled with
beneficiated gangue material (including washed waste rock), overburden material and potentially
tailings (dependent on findings of the ongoing waste characterisation assessment), then contoured and
sheeted with topsoil. If required, below ground tailings storage facilities (TSF) will be constructed to a
maximum depth of 15.5m, ensuring that they are at least 3-4m above the water table.
Water supply for the Project will be sourced from surface water harvesting from the Flinders River
through a licensed allocation. The water will be stored in an off-channel storage prior to transfer to the
mine site via a dedicated pipeline. The OWSF will be a turkey’s nest construction of a winning fill type
method with the nest partially below existing ground level. The nest will be sequentially constructed
with two cells constructed initially and as production ramps up expanded into the four cells.
The Conceptual Hydrogeological Model is shown in Figure 6.23.
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Investigative drilling and the installation of five groundwater monitoring bores across the mine footprint
did not identify the presence of groundwater in the target mining formation. One of the monitoring
bores makes water, however the water level is within the lower Toolebuc Formation below the depth of
the orebody at that location. Regional studies identify that the water table may be within 10-15 m of
surface in the southwest of the Project area, thus the potential exists for limited groundwater extraction
during mining. There are no mapped terrestrial GDEs or areas of natural surface water-groundwater
interaction in the immediate vicinity of the Project.
The Wallumbilla Formation is approximately 200 m thick in the vicinity of the Project. The Hooray
Sandstone (and lateral equivalents) aquifer underlies the Wallumbilla Formation at a depth of
approximately 220 m below ground. Despite significant pressure declines, the Hooray Sandstone is
artesian across much of the region. The water chemistry indicates hydraulic separation of the Hooray
Sandstone from the shallow Wallumbilla Formation. Notwithstanding the very thick aquitard material,
the upward hydraulic gradient negates the potential for contaminants from the mining process to enter
the Hooray Sandstone.
The Hooray Sandstone hosts approximately 130 active bores within 50 km of the Project. It is estimated
that between approximately 67 and 222 ML/day of groundwater is used from the Hooray Sandstone for
stock, domestic and town water supplies. While 29 springs are identified within the same radius of the
Project, only five are identified as active. Despite there being over 1,500 ML of unallocated water in the
General reserve and 16,400 ML in the State reserve in the Eromanga North Hooray groundwater unit, in
which the Project is located, the GABORA protocol limits the ability to take the water through the
protection of flow to springs and existing takes. Multicom has committed to not using groundwater
from the GAB for Project purposes. No groundwater bores have been identified that may utilise the
Flinders River alluvium for water supply purposes.

6.16 Groundwater Impact Assessment
This section outlines the potential groundwater impacts the Project may have on environmental values.
Management and mitigation measures for these impacts is provided in Section 6.17.
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6.16.1 Groundwater Quality
Impacts to groundwater quality could potentially occur due to spillages from mineral processing
facilities or the management of operational wastes, such as seepage from the TSF, evaporation pond,
and rejects (i.e. waste rock returned to the mine void). However, management strategies will be
implemented to minimise and/or prevent potential impacts to groundwater (Section 6.17.1).
6.16.1.1 Contamination from Spills
The groundwater quality within the water table aquifer (Toolebuc Formation) has the potential to be
impacted from spills from chemical or fuel storage facilities or spilled chemicals in the processing of the
ore. The site is directly underlain by low permeability strata, and the processing facilities and storage
areas are where the water table is relatively deep (> 15m below natural ground level). The potential for
groundwater contamination from chemical spills at the mine site is considered low, and the risk can be
further mitigated by appropriate surface facility designs and chemical handling procedures and is
discussed further in Section 6.17.1.
6.16.1.2 Seepage from Mining Activities
A TSF and evaporation pond will be constructed to contain waste materials that pose a risk of generating
leachate that may impact on the environmental values of the groundwater at the site. If, following the
ongoing geochemical assessment of waste materials, the TSFs are still required, the TSFs will be
constructed below ground to a maximum depth of 15.5m below ground, ensuring that they are at least
3-4m above the water table. Reject materials that are not transferred to the TSF (i.e. waste rock) will be
disposed of in-pit for filling of voids (Section 6.16.1.3).
Because the TSFs will be constructed below ground, the potential for leakage to enter the groundwater
is significantly greater than compared with an above ground TSF. This is primarily due to:


The shortened distance between the base of the TSF and the water table. Multicom will ensure
that this is maintained at a minimum distance of 3m vertically; and



The potential presence of high permeability sandy lenses or fractures in an otherwise low
permeability rock matrix, providing pathways for horizontal leakage out of the TSF. The
presence of such features is currently unquantified in the vicinity of the proposed TSF. However,
no such features were observed during the installation of the groundwater monitoring bores
across the site.

The natural groundwater flow direction in the water table aquifer beneath the proposed TSF location is
to the west. Once mining starts, the extraction of associated water through pit inflows or evaporation
will result in a depression of the water table, and therefore the groundwater flow direction will be
toward the mine void. The focus of this depression will necessarily move over time as mining
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progresses; however, it will always be to the west of the TSF. Notwithstanding the low potential for
contaminant movement, as assessed in Section 6.17.1.3 and applicable to potential leakage from the
walls of the inground TSF, the capture of pit inflows during mining will mitigate any potential for off-site
impacts. Water captured in the pits will be used during mineral processing.
The potential for water quality impacts to the Flinders River and its associated alluvial aquifers is
considered negligible due to the groundwater divide immediately to the east of the site, ensuring
groundwater flow in the water table to the north and northwest of the mine site. Potential for off-site
water quality impacts in the direction of groundwater flow are also low because of the low permeability
of the geology and the low hydraulic gradients.
The OWSF will be used to store water harvested from the Flinders River. It is the same water quality that
would naturally recharge the alluvial aquifer. There is the potential for a groundwater mound to develop
beneath the OWSF as leakage occurs, however due to the high proportion of clays in the alluvial profile,
it is more likely that the leakage would express on the surface and/or evaporate.
The Project groundwater monitoring plan (refer Appendix 31 – Groundwater Monitoring Plan) includes
monitoring in the vicinity of the TSF and the OWSF.
6.16.1.3 Seepage from Backfill Mine Voids
The reject materials will contain some moisture and will be deposited above the water table. The
moisture will tend to seep downwards until saturated conditions persist, following which lateral
groundwater movement will occur. Seepage through the unsaturated zone is highly complex due to
multiphase flow (i.e. water, gas, solids). The timing for seepage to reach the water table cannot
currently be estimated due to the unquantifiable hydraulic conductivity of the reject material and the
variability in the water table depth relative to the mine void base.
In places, it is likely that reject material will be below the water table following water level recovery
after the cessation of mining. An assessment of the risk to off-site groundwater receptors once the
potentially contaminated water has reached the water table, has been undertaken using the Domenico
(1987) solution for contaminant transport. In constructing the model, the following has been assumed:


Hydraulic conductivity based on the on-site testing of the Toolebuc Formation of 5x10-4 m/day,
with a sensitivity analysis of 5x10-3 m/day (ten times greater than the measured value);



Hydraulic gradient of 1:2000 (DP 2019);



Porosity of 1 percent for the lower hydraulic conductivity and 10 percent for the higher. No sitespecific data were available. Values are based on Bouwer (1978) for dense solid rock and
carbonate rock;



Source width of 17 km, representing the length of the proposed mine area, roughly in the
direction of groundwater flow (to the southwest);
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Source thickness of 20 m, representing the likely maximum depth of the waste material below
the water table;



Starting concentration of 100. This allows the predicted concentration to be assessed as a
percentage and independent of an actual concentration which is unknown. It was assumed that
source concentration remains constant;



Retardation factor of 1, which provides a conservative estimate as the model assumes no
sorption of the potential contaminants; and



Dispersivity of 0.1, which is conservative as there is essentially no mechanical dispersion at this
value.

The model predictions are for the centreline of a plume and the outputs are presented as Figure 6.24
(note the different timescales for the two scenarios). Figure 6.24 (top) shows that for the scenario using
the site-specific hydraulic conductivity (i.e. 5x10-4 m/day), it will require nearly 300 years for the
potential contaminants to reach the source concentration at 1 m from the edge of the pit, and
approximately 750 years for the contaminants to migrate 10 m from the pit wall. For the sensitivity
analysis (refer Figure 6.24 (bottom)), potential contaminants will start to arrive at a point 10 m from the
edge of the pit after approximately 75 years but will not reach source concentrations for another 75
years. Given the large predicted timeframes, the exclusion of the vertical flow component through the
unsaturated zone is considered unlikely to affect the risk profile. The closest groundwater receptor in
the down-gradient direction is the potential GDEs associated with Julia Creek, approximately 15 km from
the Project. The potential for impacts to Julia Creek are considered negligible based on the modelling
provided above.

Figure 6.24 (Top): Predicted travel times for potential contaminants from pit backfill
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Figure 6.24 (Bottom): Predicted travel times for potential contaminants from pit backfill

The Toolebuc Formation, and aquitard itself, is underlain by approximately 200 m of Wallumbilla
Formation, which is also and aquitard. There is no site-specific data of the Wallumbilla Formation
vertical hydraulic conductivity, but literature ranges are 3e-6 to 0.002 m/day. The lower end of this range
is two orders of magnitude smaller than the horizontal hydraulic conductivity of the Toolebuc
Formation, and the upper end similar to the high side estimate used for horizontal transport. The low
hydraulic conductivities and upward vertical gradients from the Hooray Sandstone to the Toolebuc
Formation negate potential impacts from vertical seepage from reject material that may affect water
quality within the Hooray Sandstone.
Background water quality in the Toolebuc Formation has identified trace elements in excess of adopted
WQOs, indicating the natural condition is for elevated metal constituents. Based on the natural water
quality, it is possible that the environmental values relevant to the Toolebuc Formation would not be
degraded from the potential migration of contamination.
An ongoing geochemical and physical sampling and analysis program will be carried out by Multicom to
further define the characterise the reject materials as mining progresses (refer Section 6.17.2). In
addition, groundwater monitoring bores will be installed in backfilled material early in the mine life
(RDM Hydro, 2020), to assess the in-situ potential for water level rise and contaminant leaching that
may impact exceed water quality objectives and impact on environmental values.
6.16.2 Groundwater Volume
Three modes of potential impacts on groundwater volumes have been identified and assessed for the
purposes of the EIS:
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Extraction of water from the Hooray Sandstone for project water supply purposes (Section
6.16.2.1 and Appendix A18 – Groundwater Technical Report)



Associated water extracted from the Toolebuc Formation, directly associated with the mining
process (Section 6.16.2.2)



The use of groundwater from the Flinders River alluvium for water supply purposes (Section
6.16.2.3).

The Project has identified a water demand of approximately 2.5 GL/annum (6.9 ML/day or roughly
80 litres per second (L/s)) per 10,000 tpa production for uses including:


Dust suppression;



Ore processing;



Operational water for drinking, safety showers, toilets, etc.; and



Fire fighting.

6.16.2.1 Groundwater extraction from the Hooray Sandstone
Assuming the full 2.5 GL/annum water demand would be sourced from the Hooray Sandstone, DP
(2019) undertook an assessment of:


The likely number of bores required, and their spacing, to achieve the total water demand
(2.5 GL/annum);



The potential spatial extent of the drawdown associated with extraction of the total water
demand (2.5 GL/annum); and



The sensitive receptors (bores and springs) that may be impacted by extraction of the total
demand.

The DP (2019) assessment was undertaken using a staged modelling approach. The initial stage involved
the construction of three inverse numerical models to constrain the likely range of hydraulic parameters
of the Hooray Sandstone in the vicinity of the Project. The model was calibrated by matching the flows
from artesian bores to the measured groundwater pressures of the Hooray Sandstone. Using the
parameters identified through the inverse modelling(Table 6.23), an analytical model based on the
Theis (1935) solution was constructed to predict the drawdown associated with 2.5 GL/annum Project
water extraction from the Hooray Sandstone.
DP (2019) assumed the extraction would occur from a borefield comprising twelve groundwater bores,
pumped at approximately 7 L/s each. The bores were assumed to be spaced at approximately 2.5 km
around the southern half of the Project area. This flow rate and spacing is commensurate with the
Cannington Mine and Osbourne Mine borefields, that also extract from the Hooray Sandstone. The
modelling assumed a total withdrawal of 79.2 L/s for an extraction period of 30 years.
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Table 6.23: Hydraulic Parameters Used for Predictive Modelling (DP 2019)
Parameter
Transmissivity (m2/day)
Storativity (-)

Lower bound
50
1.3x10-4

Most likely
100
1.3x10-4

Upper bound
200
1.3x10-4

The model predicted up to 5 m of drawdown occurring at distance of approximately 80-100 km from the
Project. The approximate extent of drawdown (predicted to 0.4 m) was 200 km and 300 km for the
lower and upper bounds of the transmissivities respectively. These relative extents were expected as
higher transmissivities result in more extensive but flatter (lower magnitude) cones of depression
(drawdown) compared with lower transmissivity. Based on the transmissivity that DP (2019) considers
most likely, the predicted 5m drawdown contour extends approximately 100 km from the Project, and
the 0.4 m predicted contour extends approximately 150 km from the Project. For the most likely
scenario, DP estimated that 131 non-abandoned bores would experience a drawdown impact of greater
than 5 m, and a further seven bores would be expected to cease to flow despite less than 5 m of
drawdown predicted. The closest three active springs were predicted to experience greater than 1.5 m
of drawdown.
The GABORA Protocol (DNRME 2017) identifies the cumulative allowable drawdown, accounting for
other licensed allocations. These are as 0.4 m for springs 4 and 5 m for all bores, inclusive of bores
licensed for stock and domestic purposes. Therefore, the predicted drawdown associated with
extraction of approximately 80 L/s from the Hooray Sandstone would cause an unacceptable impact.
Notwithstanding the potential impacts, there would not be a sufficient volume remaining in the
available allocation of the General or State reserve for the Eromanga Hooray North unit. Furthermore,
the magnitude and number of GAB springs that would be potentially impacted would likely require
approval under the EPBC Act.
The maximum extraction rate from the Hooray Sandstone to avoid the unacceptable cumulative
drawdown impacts, has been estimated based on the following assumptions:


An extraction bore located at the proposed Project facilities, corresponding to the DP (2019)
Bore 04 location;



A maximum drawdown of 0.327 m is applicable at Spring ID 797_1 as it is the closest spring
(approximately 17.36 km) from the assumed extraction location, however, it is inactive. The
maximum drawdown is the remainder of the allowable cumulative drawdown as of 19
September 2018 (DNRME 2018); and



The hydraulic parameters identified in Table 6.23 applied to the Theis (1935) solution for
30 years.

The GABORA Protocol is unclear whether this applies to those springs that are identified as “active” in the springs database,
or to all springs.

4
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The resultant maximum extraction rates were 0.7, 1.2 and 2.0 L/s for transmissivities of 50, 100 and
200 m2/day respectively (Table 6.23). The maximum estimated drawdown at a bore was less than 0.6 m.
This range in extraction rates represents a range of less than 1 percent to 2.5 percent of the total
required demand. Therefore, extraction of groundwater from the Hooray Sandstone would not satisfy
the water supply requirements of the Project.
Multicom has committed to not using groundwater from the Hooray Sandstone for Project purposes
due to the predicted magnitude of impacts.
6.16.2.2 Extraction of Associated Water
The vanadium bearing ore will be extracted from the Toolebuc Formation at an average depth of 15 m,
but in places may be as deep as 40 m (refer Figure 6.25). DP (2019) identified the water table to lie
within the Toolebuc Formation. The water table depth is a subdued reflection of topography, and in the
vicinity of Horse Creek, the water table is closer to the surface and may be intersected by the open pit.
Assuming the Toolebuc Formation is mined out to the top of the underlying Wallumbilla Formation,
approximately 67 percent of the Project area would be below the water table, and approximately
7 percent would be greater than 20 m below the water table (including areas that will not be mined).
Areas greater than 20 m below the water table are not planned to be mined until year 15 or later.
DP (2019) undertook an analytical assessment to estimate potential pit inflows using a method based on
the Thiem steady-state solution and the Dupuit-Forcheimer assumptions. In the assessment, it was
assumed:


Mining occurred at a depth of 20 m below the water table;



Mining occurred simultaneously over the 30 year mine life over the full footprint of the mine
site;



A specific yield of the water table bearing formation of 0.1 percent; and



A hydraulic conductivity based on the on-site testing of the Toolebuc Formation of
5x10-4 m/day, with a sensitivity analysis of 1x10-3 m/day (double the measured value).
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Estimated inflows were less than 0.5 L/s for both scenarios. The maximum estimated extent of the
drawdown associated with this inflow was 1,500 – 2,200 m after 30 years. These estimates are
considered to be conservative because:


The assessment assumes inflow into the entire pit footprint/perimeter rather the progression of
the mine over the ~30 year LoM, which results in a much smaller perimeter for inflows;



Approximately 30 percent of the ore body is expected to be above the water table as opposed
to 20 m below; and



Despite a maximum depth of mining of 40 m, 97 percent of the pit will be less than 20 m below
the water table as modelled.

The were no GDEs or bores sourced from the Toolebuc Formation identified within the conservatively
estimated radii of influence resulting from pit inflows.
The evaporation rate at Julia Creek ranges between 5.4 mm in winter to 12.5 mm/day in summer. Over
an equivalent area (i.e. approximately 73.5 km2) as the assessment above and a 30 year LoM, the
evaporation rate is estimated in the range of 0.4 - 0.9 ML/day (i.e. equivalent to 4.6 - 10.6 L/s). This
significantly exceeds the estimated volume of pit inflows, resulting in a low likelihood for the need of
active pit water management due to groundwater inflows. Similarly, because of the evaporation excess,
there is a low likelihood of pit lake formation following the cessation of mining. This will be further
mitigated by the progressive backfilling of pits with reject material. The water levels in the Toolebuc
Formation surrounding the mine void will reach a new equilibrium following the cessation of mining.
6.16.2.3 Groundwater extraction from the Flinders River Alluvium
While the Project will harvest surface water from the Flinders River, groundwater could potentially be
used for construction purposes however the location, volumes and duration are unknown.
Based on the three pumping tests completed by QWRC (1973), a combined long-term yield of
approximately 57 L/s could be achieved from those bores, which represents a substantial portion of the
water demand required by the Project. Subsequent analysis performed for the Project suggests that the
alluvium is likely to only represent a secondary supply source. Should this option be pursued, field
investigations will need to be undertaken to confirm bore and sustainable yields in the desired borefield
location.
To assess potential feasibility in terms of whether impacts could be managed, an analytical model has
been developed, using the following assumptions:


The Theis (1935) solution, which assumes a homogeneous aquifer of infinite aerial extent;



Hydraulic parameters as per Table 6.24, directly from the QWRC (1973) investigation and
converted to metric units; and
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A continuous extraction rate of 80 L/s for 30 years. While this rate is unlikely to be achieved
from a single bore, it has been assumed that the entire volume is extracted from one bore for
the purposes of this order of magnitude assessment. This is likely to be a gross overestimate of
any usage of alluvial groundwater as the alluvium is unlikely to be able support those extraction
rates. The assessment is therefore considered to be conservative.

Table 6.24: Hydraulic Parameters (converted to metric units)
Parameter
Transmissivity
Storage co-efficient

195
8.65x10-2

Lower

555
0.29

Mid

1800
0.157

Upper

There are three scenarios for predicted alluvium drawdown based on the above hydraulic parameters:
lower, middle and upper. The model predicted less than 2 m of drawdown at a distance of
approximately 6.3 km, and less than 0.2 m drawdown at approximately 12 km from the point of
extraction (refer Figure 6.26).
No active groundwater bores accessing the Flinders River alluvium have been identified. While GDEs
could be present, the potential for impact will need to be assessed as part of future investigations as it is
highly dependent on the final extraction location(s), hence assessment of this option is not sought in this
EIS.
A groundwater supply option from the Flinders River alluvium would require a surface water
entitlement under the Water Plan (Gulf) 2007 if the extractions bores are within 1 km of a prescribed
river channel. If outside of the 1 km buffer, the groundwater within the alluvium is unregulated.
6.16.3 Groundwater-Surface Water Interaction
The Allaru Mudstone and Toolebuc Formation have very low hydraulic conductivities. The low
conductivity material will however be mined and progressively backfilled into the mine void. This will
necessarily increase the hydraulic conductivity of the material in the pit relative to the surrounding intact rock. Because of the low permeability of the in-tact material, any water that infiltrates into the
backfilled material would leak-off laterally at a very low rate, so the backfilled pit would potentially fill
with water, resulting in the inadvertent construction of a “bucket” aquifer. The rate at which the aquifer
fills would be dependent on the frequency and rate at which recharge occurs versus the
evapotranspiration rate and the outflow (i.e. a water balance). The anthropogenically formed aquifer
would be partially perched until the leakage reached the underlying water table. If the pit shell fills with
water (i.e. recharge exceeds discharge), a spring could develop where the new water level intersects the
ground surface. This is shown diagrammatically as Figure 6.27. The most likely discharge is in the
southwest corner of the MLA where the natural surface elevation is lowest, with discharge to Horse
Creek. The discharge location would be independent of the pit base morphology/elevation but is rather
controlled by the surface elevation. Potential springs are considered most likely to develop after high
rainfall events only, when recharge rates may exceed the evapotranspiration rates.
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The OWSF may leak stored water into the underlying alluvium. Because of the high proportion of clays
and lower permeability material composing the alluvial sequence (Section 6.14.1.2), it is most likely that
the water will seep through the toes of the dam. However, should the water reach the water table, it
would be of the same quality as the surface water that naturally recharges the alluvial aquifers and
would therefore not negatively impact on groundwater quality.

Figure 6.26: Predicted Drawdown in the Alluvium from 80 L/s Extraction for 30 years

Figure 6.27: Conceptual Diagram of the Development of Potentially Contaminated Springs

6-108

Saint Elmo Vanadium Project - Water

6.16.4 Cumulative Impacts
The GABORA protocol impact criteria, which is the limiting factor for groundwater extraction for the
Project, are based on cumulative impacts. This EIS has identified that groundwater extraction from the
Hooray Sandstone will have an unacceptable Project only impact, and therefore, cumulative impact to
users and springs.
Due to the unacceptable impact, the Project has sought a range of alternative water supplies and has
committed to not utilising groundwater from the Hooray Sandstone. This is due to the localised nature
of potential leachate movement, limited extent of potential drawdown in the water table aquifer from
the extraction of associated water, and the large distances to other mining operations (e.g. Cannington
and Ernest Henry). As a result, there is a negligible potential for cumulative impacts on groundwater
quality or quantity in the shallow formations.

6.17 Management Measures
This section outlines the management and mitigation measures for the potential groundwater impacts
to environmental values at the Project in Section 6.16.
6.17.1 Groundwater Quality
6.17.1.1 Contamination from Spills
The storage of chemicals and hydrocarbons will be required as part of ongoing operations. A dedicated
fuel and lubrication storage facility will be required at the MIA, which will be constructed in line with the
containment and spill response requirements of Australian Standard 1940 – The Storage and Handling
of Flammable and Combustible Liquids (2017). The Project will develop and implement appropriate
emergency and incident response procedures such that any spills or leaks of contaminated substances
do not contaminate surface waters. Because of the low permeability of the underlying strata, and the
depth to the water table in excess of 15m across the MIA, surface control of pollutants will likely be
sufficient to manage potential impacts to groundwater.
Groundwater monitoring bores will be installed in areas where chemicals are stored (refer Appendix A31
– Groundwater Monitoring Plan)
6.17.1.2 Seepage from Processing Activities
The Project mine / process water management system includes structures likely to be classified as
regulated structures (e.g. TSF). These will be designed such that the standard of containment for all
mine water storages meets the environmental performance objectives for regulated structures
containing contaminants from the Guideline for Structures which are Dams or Levees Constructed as
part of Environmentally Relevant Activities (DES 2019). The storage and handling of contaminants will
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include effective means of secondary containment to prevent or minimise releases to the environment
from spillage or leaks (for further details, refer to Section 7.8 of Chapter 7 – Regulated Structures).
6.17.1.3 Seepage from Pit Backfill
Potential groundwater contamination risks associated with backfilling the pits with reject material are
considered low due to the low permeability of the in-tact geology that will surround the backfilled pit.
However, to manage any potential impacts, an ongoing geochemical and physical sampling and analysis
program will be carried out by Multicom to further define and characterise the reject materials as
mining progresses (Section 6.17.1.4) and groundwater monitoring will be specifically undertaken to
assess the quality of leachate from the backfilled material (RDM Hydro, 2020).
There is also the potential for the development of anthropogenic springs that could discharge
groundwater. If this groundwater contains elevated trace elements, the spring discharge may be
considered contaminated. The area of the mine that this is most likely to occur is the southwest corner
at Horse Creek, which is not scheduled to be mined until Year 24. A management strategy will be
developed to address this potential hazard prior to the commencement of mining in that area and will
be based on monitoring data collected during mining activities to further quantify the risk. Potential
mitigation options may include:


The installation of an active pumping system to maintain groundwater levels in the former void
to below the lowest ground elevation at the edge of the former pit;



Utilisation of a passive pumping system to achieve the same outcome as above. This could
involve the excavation of a small evaporation pond;



The potential for evaporation from the water table (i.e. without surface expression of
groundwater) such that the groundwater within the former void does not rise above the invert
level will be assessed through ongoing water level monitoring; and



The Horse Creek Levee will negate the potential for off-site flow of the discharge.

The water quality in Horse Creek will be monitored as part of the surface water monitoring program
(Section 6.8.2)
6.17.1.4 Waste Characterisation Sampling Program
Multicom has commenced a comprehensive characterisation of the wastes that will be generated by the
Project, including potential backfill tailings materials. The aims of the waster characterisation program
with respect to groundwater is to minimise potential groundwater quality impacts by identifying how
the reject materials should be emplaced either in the pit or TSFs..
The physical sampling and analysis program will be completed prior to the commencement of mining
activities:
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Characterise the potential for acid, neutral or alkaline pH and saline and metalliferous drainage
(collectively referred to as AMD) in mine impacted water or natural water sources;



Predict (using robust conceptual and numerical modelling methods) under the proposed
placement and disposal strategy the quality of runoff and seepage generated concerning
potentially environmentally significant effects including salinity, acidity, alkalinity and dissolved
metals, metalloids and non-metallic inorganic substances. These models will be developed for
the TSF and for the backfill material; and



Identify dispersive and non-dispersive spoil and the salinity, acid and alkali producing potential
and metal / metalloid concentrations of waste rock and tailings.

In addition, the adaptive geochemical and physical sampling and analysis program will continue to be
completed after material is mined and placed into storage areas to:


Verify encapsulation and/or placement of potentially acid-forming and acid-forming waste rock
and tailings has been done in a manner that will limit the potential for adverse environmental
harm; and



Verify the requirements and methods for decommissioning and final rehabilitation of the placed
materials, including the prevention and management of AMD, erosion minimisation and
establishment of vegetation cover has been done in a manner that will limit the potential for
adverse environmental harm.

6.17.1.5 Seepage from Off-Site Water Storage
In establishing a suitable solution, the Water Supply Strategy was implemented to investigate a range of
possible sources. This strategy identified that the construction of an OWSF and pipeline adjacent to the
nearby Flinders River (approximately 24 km east from the mine site), with harvesting of surface water
flows, was the most suitable option for principal water supply. A conceptual engineering study
determined that a four-cell, off-river water storage facility with a capacity of 11,300 ML and an average
depth of 7.2 m is required. Each cell would have an area of approximately 40 ha. Water would be
diverted, under approval, from the Flinders River along a diversion channel with a control structure to
control flow. The OWSF and pipeline has not undergone a detailed engineering design.
It is recognised that there is the potential for water seepage from the OWSF. The amount of leakage,
and therefore potential impacts on the groundwater system, cannot be quantified at the current time as
there is not sufficient design detail of knowledge of the underground conditions at the proposed
location. It is however also recognised that the water that will be stored would be harvested from the
Flinders River and therefore be of a similar quality to any natural groundwater recharge that enters the
alluvial aquifers of the Flinders River system.
Groundwater monitoring bores will be installed immediately up and down hydraulic gradient from the
OWSF (RDM Hydro 2020).
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6.17.2 Groundwater Supply
6.17.2.1 Extraction from the Hooray Sandstone
Potential impacts to existing water bores associated with the use of the Hooray Sandstone as a primary
water source are too widespread to consider localised drawdown mitigation through managed aquifer
recharge (MAR). The Project will not utilise groundwater from the Hooray Sandstone.
6.17.3 Groundwater Monitoring Plan
A Groundwater Monitoring Plan (GMP) has been prepared for the Project and is attached as
Appendix A31 (RDM Hydro 2019).
Since the Project has committed not to use groundwater supplies from the Hooray Sandstone, and while
the risks of impact to sensitive receptors in the water table aquifer, both in terms of quantity and quality
have been assessed to be low, the monitoring program will focus on the Toolebuc Formation, and
includes:


Ongoing water level and water quality monitoring of the existing bores until such time as they
are decommissioned (in accordance with Water Act 2000 requirements) to accommodate the
advancing pit;



The installation of monitoring bores in the vicinity of the processing, waste and fuel storage
facilities;



The installation of monitoring bores around the perimeter of the pit to monitor potential
drawdown associated with mining below the water table and leaching of potential contaminants
from backfill material;



Installation of monitoring bores immediately up and down hydraulic gradient from the OWSF;



Installation of monitoring bores within the backfilled pit to assess the water balance of the
backfill pit and the potential for contaminated leachate generation from the backfill material;



Locations have been selected, and bores designed, to provide early warning of potential
impacts. Bores will be installed prior to the commencement of mining or the commissioning of
facilities. Most bores associated with monitoring of the mining activities will be installed more
than 5 years in advance of mining in their vicinity;



Monitoring frequencies for water levels and water quality commensurate with Sundaram et al.
(2009);



Water quality monitoring parameters based on key indicator parameters for the chemicals that
will be used for the Project;



Development of site-specific water level and water quality thresholds in accordance with DSITI
(2017) Using monitoring data to assess groundwater quality and potential environmental
impacts following the collection of sufficient baseline samples. In the interim ANZECC (2000)
livestock guidelines will be used as water quality trigger concentrations; and



A follow-up response framework should triggers be exceeded.
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In accordance with the principles of Adaptive Management, if unexpected impacts are observed, the
groundwater risks will be reviewed and the monitoring and management plan will be updated. The
groundwater monitoring plan will be reviewed and updated (if required) with each Underground Water
Impact Report prepared by the project in accordance with the requirements of Chapter 3 of the Water
Act, and due to the exercise of the tenure holder’s underground water rights.

6.18

Qualitative Risk Assessment

To manage potential impacts resulting from the Project, a qualitative risk assessment has been included
in Table 6.25. The assessment considers the relative frequency and magnitude of impacts discussed in
previous sections together with the risk they pose to the construction, operation and decommissioning
of the Project, as well as the rehabilitation of the site. The residual risk following application of proposed
mitigation measures has been identified and described. The risk assessment method used is provided in
Chapter 19 – Risk Assessment.
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Table 6.25: Qualitative Risk Assessment – Groundwater
Hazard
Water supply from the
Hooray Sandstone

Potential Impacts



Water supply from the
Flinders River alluvium



Drawdown exceeding cumulative impact criteria for
bore and springs under the GABORA Protocol; and
Additional approval required under EPBC Act resulting in
significant Project delays.
Drawdown resulting in impaired capacity to other users
or impacts to GDEs.

Risk Rating

Mitigation Measures

Extreme
(25)



Hooray Sandstone will not be utilised by the
Project.

High
(12)



Water supply from the alluvium will not be a
primary water supply source for the Project;
There are no identified groundwater users from
the Flinders River alluvium; and
If utilised, Water supply strategy designed to
minimise potential impacts and in accordance
with license conditions.
No groundwater users of the Toolebuc Formation
or GDEs identified within the predicted area of
drawdown; and
Monitoring with early warning system.
Engineering designs in accordance with best
practice and Australian Standards; and
Monitoring with early warning system.
Waste Characterisation Sampling Program to be
completed prior to commencement of mining.
Monitoring with early warning system.
Waste Characterisation Sampling Program to be
completed prior to commencement of mining;
Installation of monitoring bore into pit backfill in
area of early mining to quantify potential;
Preparation of mitigation plan; and
Monitoring with early warning system.




Mining below the water
table



Spills and leaks from
Project facilities



Leaching of contaminants
from pit backfill into
water table aquifer
Discharge of potentially
contaminated
groundwater from the
backfilled pit





Drawdown resulting in impaired capacity to other users
or impacts to GDEs.

Moderate
(6)

Contamination of water table aquifer due to exceedance
of WQOs.

Moderate
(9)

Contamination of water table aquifer due to exceedance
of WQOs.
Contamination of surface water (Horse Creek) due to
exceedance of WQOs

High
(10)
Moderate
(9)













Residual Risk
Rating
Very low
(1)
Low
(6)

Low
(3)
Low
(4)
Low
(4)
Low
(4)
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6.19

Conclusions

The groundwater impact assessment has identified that the intended Project water supply, relying solely
upon GAB sourced water, would result in unacceptable impacts. In alignment with the risk treatment
hierarchy, this risk has been eliminated, and an alternative water supply is being sought through DNRME
via an allocation from the Flinders River.
The low hydraulic conductivity of the orebody and surrounding strata, and the water table depth across
the majority of the Project limit the potential for groundwater impacts to be within acceptable and
manageable levels.

6.20

Commitments

Multicom’s commitments in relation to managing groundwater impacts are provided in Table 6.26.
Table 6.26: Commitments – Groundwater
Commitments – Groundwater
A groundwater monitoring program
will be implemented to monitor the
potential drawdown from associated
water extraction and the migration of
contaminants from the placement of
wastes in the mine void.
No groundwater from the Hooray
Sandstone will be used for Project
purposes.
The TSF and evaporation pond will be
designed and constructed in
accordance with best practice and
Australian Standards to minimise the
potential for leakage.
The reject material will be generally
characterised with respect to potential
groundwater contamination.

A management strategy will be
developed to minimise the potential
for the surface discharge of
groundwater from the pit.

How Commitment will be
Implemented
A groundwater monitoring plan has
already been developed for the
Project, see Appendix A31(RDM Hydro
2020).
No groundwater will be extracted from
the Hooray Sandstone.
Facilities will be designed and
constructed in accordance with
regulatory requirements (e.g. clay
lined).
Sampling and analysis of waste rock
will be completed during the Waste
Characterisation Sampling Program,
prior to mining to assess any potential
impacts to groundwater prior to
backfilling in pit.
Detailed characterisation of the site
hydrogeology through the
implementation of the groundwater
monitoring plan.
Appropriate design of the pit geometry
and backfilling.
Development of a mitigation plan

Outcome
The groundwater monitoring plan will
provide early warning of unanticipated
impacts due to early installation of
monitoring bore and commencement
of monitoring prior to predicted
impacts occurring.
Minimise the potential impacts to
groundwater in the vicinity of the
Project.
Minimise the potential to the extent
practicable for leakage of potential
contaminants into the groundwater
system.
Minimise the potential to the extent
practicable for leakage of potential
contaminants into the groundwater
system.
Minimise the potential to the extent
practicable for surface seepage of
groundwater from the backfilled pit.
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