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Summary
frc environmental was commissioned to contribute to the SEIS for the Saint Elmo Vanadium
Project by filling several gaps relating to the assessment of potential impacts to aquatic
ecological values of waterways and wetlands within and surrounding the Project Study
Area. The scope of the Study is to:
×

describe the aquatic ecological values of waterways and sensitive aquatic
environmental receptors of the Project Study Area;

×

assess the potential adverse Project impacts on aquatic ecological values; and

×

present mitigating measures for avoiding or reducing significant potential Project
impacts on aquatic ecological values.

The Study comprises two stages:
×

an initial desktop assessment using literature and database sourced information,
and

×

a field survey to provide current, site-specific aquatic ecological data to support
ecological values and impact assessment. The field survey has been postponed in
order to mitigate risks associated with Covid-19.

The aquatic ecological value of waterways of the Project Study Area was assessed as
moderate, as they provide favourable habitat for common species of fish and invertebrates,
although in-stream aquatic habitat is restricted to temporary, isolated pools.
There are unlikely to be any aquatic matters of national environmental significance MNES
in or near the Project Study Area. While the predominant waterways of the Project Study
Area (i.e. Julia Creek, Alick Creek and the Flinders River) have major importance as
corridors for fish passage, Horse Creek and other smaller waterways have only low
importance as corridors for fish passage.
All native aquatic species known from and likely to occur in waterways of the Project Study
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 the Project Study Area.
The following potential sources of impact on aquatic ecological values associated with the
Project were identified:
×

temporary direct loss of minor waterways
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×

diversion of water from the Flinders River to the OWSF

×

discharge of mine-affected water to waterways

×

localised sedimentation of waterways

×

localised increases in turbidity and total suspended solids

×

localised contamination of waterways

×

waterway crossings and impacts to fish passage

×

stranding of fish in water infrastructure

×

introduction of aquatic weeds to waterways, and

×

cumulative impacts.

All sources of impact were assessed as having a low risk of adverse impact to aquatic
ecological values.
This report, including the assessment of likely impacts will be updated following the field
surveys.
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Introduction

In the public submission phase of the Environmental Impact Statement (EIS) for the Saint
Elmo Vanadium Project (the Project) some issues that needed addressing were identified.
These issues will be addressed in a Supplementary Environmental Impact Statement
(SEIS). frc environmental was commissioned to contribute to the SEIS by filling several
gaps relating to the assessment of potential impacts to aquatic ecological values of
waterways and wetlands within and surrounding the Project Study Area.
The scope of the Study is to:
×

describe the aquatic ecological values of waterways and sensitive aquatic
environmental receptors of the Project Study Area

×

assess the potential adverse impacts from the Project on aquatic ecological values,
and to

×

present mitigating measures for avoiding or reducing significant potential impacts
from the Project on aquatic ecological values.

The Study comprises two stages:
×

an initial desktop assessment based on available literature and databases, and

×

a field survey to provide current, site-specific aquatic ecological data to support
ecological values and impact assessment.

This report presents the results of the initial desktop assessment. The field survey was
planned for May 2020 but was postponed in order to mitigate risks associated with COVID19. The field survey will be completed and the report updated with the methods and results
of the field survey as soon as possible.
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Project Description

The proposed Project is an open cut mine, involving sequential strip mining in panels along
the north-south axis of MLA100162 to a depth of 20 – 40 metres (m) to access vanadium
bearing sedimentary material. Once this material is removed the:
×

panels will be rehabilitated by back-filling with washed waste rock and overburden
material, profiled and sheeted with topsoil, and revegetated, and

×

vanadium-bearing material will be processed on site prior to transportation of
product via a rail loop that connects with the existing Northern Rail Line.

It is expected that the Project will produce up to 20,000 tonnes per annum of vanadium
pentoxide over at least a 30 year mine life.
The major elements of the Project are:
×

shallow (average 20 – 40 m) open cut pits, with north-south aligned strip mining
panels to be sequentially mined, backfilled and rehabilitated

×

Run of Mine (ROM) stockpile area

×

overburden and topsoil management areas

×

processing plant

×

rail spur line

×

Mine Infrastructure Area (MIA)

×

water management network, including diversion of water from the Flinders River to
the OWSF during times of flow

×

accommodation village and housing options in Julia Creek township

×

utilities (sewage treatment plant (STP) and effluent disposal, waste storage, potable
water supply, electricity supply)

A full description of the Project is provided in Chapter 3 of the EIS.
While there will be mining over the two unnamed minor tributaries within MLA100162; Horse
Creek will not be disturbed directly. A levee on the eastern bank of Horse Creek within
MLA100162 will be constructed to prevent over-bank flood flows from Horse Creek entering
mining areas.
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Additionally, Multicom proposes to establish an Offsite Water Storage Facility (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 MLA100162. The purpose of
MLA100244 (OWSF), MLA100245 (pipeline) and MLA100246 (aqueduct) is to support
MLA100162 (all MLAs combined are herein referred to the Project Study Area). These
leases are required to secure tenure and support the relevant permitting process (Map 2.1).
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Key Legislation and Policy

3.1

Commonwealth
Environment
Conservation Act 1999

Protection

and

Biodiversity

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) provides the legal framework for the protection and management of matters of
national environmental significance (MNES). The nine MNES to which the EPBC Act
applies are (DAWE 2013):
×

world heritage properties

×

national heritage places

×

wetlands of international importance (often called 'Ramsar' wetlands after the
international treaty under which such wetlands are listed)

×

nationally threatened species and ecological communities

×

migratory species

×

Commonwealth marine areas

×

the Great Barrier Reef Marine Park

×

nuclear actions (including uranium mining)

×

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

The EPBC Act provides protection for threatened flora, fauna and ecological communities
by:
×

identifying and listing of species and ecological communities as threatened

×

developing conservation advice and recovery plans for listed species and ecological
communities

×

developing a register of critical habitat

×

recognising key threatening processes

×

where appropriate, reducing the impacts of these processes through threat
abatement plans and non-statutory threat abatement advices, and by

×

requiring approval for certain actions or activities that will, or are likely to, have a
significant impact on an MNES or other protected matter.

Saint Elmo Vanadium Project: Aquatic Ecology Study
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Under the EPBC Act, if an action has, will have, or is likely to have, a significant impact on
a MNES, approval is required from the Australian Government Environment Minister (the
Minister). The MNES Significant Impact Guidelines (DotEE 2013) outline a ‘selfassessment’ process to assist in determining whether an action is likely to have a significant
impact on a MNES. If this process determines there may be a significant impact to a MNES,
a referral should be submitted to the Minister for a decision on whether assessment and
approval is required under the EPBC Act.
The Minister can make one of three decisions regarding a proposal (DAWE 2020):
×

Not a controlled action: if the proposed action is not likely to be significant, approval
is not required if the action is taken in accordance with the referral. Consequently
the action can proceed subject to any state, territory or local government
requirements

×

Not a controlled action – ‘particular manner’: if the proposed action is not likely to be
significant if done in a particular manner

×

Controlled action: if the proposed action is likely to be significant, it is called a
'controlled action'. The matters which the proposed action may have a significant
impact on (e.g. Ramsar wetlands or threatened species) are known as the
controlling provisions. Controlled actions require approval and are subject to further
assessment processes.

Once a controlled action is assessed, it can be approved, approved subject to constraints,
or refused.

3.2

Queensland Environmental Protection Act 1994

The Queensland Environmental Protection Act 1994 (EP Act) provides the legislative
framework for ecologically sustainable development in Queensland, requiring people,
companies and government to take all reasonable and practical steps to protect
Environmental Values (EVs) (i.e. avoid harm to the environment). The EP Act provides a
range of mechanisms to achieve the objective of the Act, including establishing
Environmental Protection Policies that present strategies for protecting EVs.
The Environmental Protection Regulation 2019 (EP Regulation), pursuant to the EP Act,
specifies Environmentally Relevant Activities (ERAs) that are considered to have the
potential to cause environmental harm. Mining for metal ores is considered an ERA under
the EP Regulation. ERAs may require an environmental assessment to be prepared as part
of the development application process.

Saint Elmo Vanadium Project: Aquatic Ecology Study
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3.3

The Environmental Protection Policy (Water and Wetland Biodiversity)
2019

The quality of Queensland waters is protected under the Environmental Protection (Water
and Wetland Biodiversity) Policy 2019 (EPP (Water and Wetland Biodiversity)). The
purpose of the EPP (Water and Wetland Biodiversity) is to achieve the object of the EP Act
in relation to waters and wetlands.
The purpose of the EPP (Water and Wetland Biodiversity) is achieved by:
×

identifying EVs for waters and wetlands to be enhanced or protected, and

×

identifying management goals for waters, and

×

stating water quality guidelines (WQG) and water quality objectives (WQO) for
enhancing or protecting the environmental values of waters, and

×

providing a framework for making consistent, equitable and informed decisions
about waters, and by

×

monitoring and reporting on the condition of waters.

The EPP (Water and Wetland Biodiversity) defines:
×

EVs for waters, including for high ecological value (HEV), slightly disturbed,
moderately disturbed and highly disturbed waters

×

EVs for wetlands

×

indicators and WQG for EVs for waters, and provides:

×

a framework for assessment

×

management goals for waters

×

water quality objectives for waters, and

×

guidance for monitoring and reporting.

EVs for Queensland waters includes the protection of aquatic ecosystems.
Schedule 1 of this EPP lists waters that have defined EVs and WQO, and lists the
documents these are published in. For waters not listed in Schedule 1 the EPP provides a
process for defining EVs and WQO.

Saint Elmo Vanadium Project: Aquatic Ecology Study
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3.4

Queensland Nature Conservation Act 1992

The Nature Conservation Act 1992 (NC Act) provides for the conservation of Queensland’s
nature by declaring and managing a protected area network, protecting threatened species
(wildlife) and their habitats, regulating the taking of wildlife and co-ordinating nature
conservation with Traditional Owners and other landowners. Several freshwater species
are protected wildlife under the NC Act.
Protected wildlife listed under the NC Act must be protected from threatening processes,
and critical habitat for protected wildlife is required to be protected to the greatest extent
possible.

3.5

Queensland Vegetation Management Act 1999

The Vegetation Management Act 1999 (VM Act), as updated by the Vegetation
Management and Other Legislation Amendment Act 2018, regulates the clearing of
vegetation to conserve threatened regional ecosystems, protect biodiversity and maintain
ecological processes, amongst other purposes.
The VM Act provides for the chief executive to certify various classes of regulated
vegetation maps, with regulated vegetation as Matters of State Environmental Significance
(MSES). Classes of vegetation under the VM Act include: vegetation that is remnant
and / or threatened (category B), high value regrowth vegetation (category C) or regrowth
vegetation in a wetland, waterway or drainage feature area within a Great Barrier Reef
catchment (category R). Vegetation in wetland areas and vegetation intersecting a
waterway is also regulated vegetation under the VM Act. Vegetation clearing and
development is regulated for Category R vegetation areas, and Riverine Protection Permits
are required to clear vegetation in waterways.

3.6

Queensland Fisheries Act 1994

The Fisheries Act 1994 provides for the management and protection of fisheries resources,
including regulating development that might impact declared fish habitat areas, and fish
passage. Several fish species of special interest are listed as ‘no take’ species under the
Fisheries Act 1994, including the Australian lungfish.
Fisheries resources, including declared fish habitat areas, also contribute to the EVs of
waterways and wetlands.

Saint Elmo Vanadium Project: Aquatic Ecology Study
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3.7

Queensland State Planning Policy

Under the Queensland State Planning Policy, some aquatic ecological matters protected
under Queensland legislation (Sections 3.2 to 3.6) are declared as MSES. Aquatic MSES
relevant to fresh waters comprise:
×

protected areas (including all classes of protected area except coordinated
conservation areas) under the NC Act

×

areas within declared fish habitat areas that are management A or B areas under
the Fisheries Regulation 2008

×

designated precincts, in a strategic environmental area under the Regional Planning
Interests Regulation 2014, schedule 2, part 5, s15(3)

×

wetlands in a wetland protection area, or wetlands of high ecological significance as
shown on the map of referable wetlands under the EPRegulation 2019, pursuant to
the EP Act

×

wetlands and watercourses in high ecological value waters identified in the EPP
(Water and Wetland Biodiversity)

×

legally secured aquatic offset areas as defined under the Environmental Offsets Act
2004

×

threatened aquatic wildlife under the NC Act, and special least concern animals
under the Nature Conservation (Wildlife) Regulation 2006

×

waterways that provide for fish passage under the Fisheries Act 1994, excluding
waterways providing for fish passage in an urban area, and

×

habitat for an aquatic animal that is endangered wildlife or vulnerable wildlife under
the NC Act.

3.8

Queensland Biosecurity Act 2014

The Biosecurity Act 2014 seeks to manage risks associated with exotic pests (plants and
animals, including noxious and invasive species) and diseases that impact plant and animal
industries including aquaculture and wild capture fisheries, tourism, infrastructure including
water supply, shipping, biodiversity, and the natural environment.
The Biosecurity Act achieves its objective in a number of ways, including but not limited to:
×

defining biosecurity matters (e.g. prohibited and restricted matters);

×

establishing a general biosecurity obligation (GBO);
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×

establishing obligations in relation to prohibited and restricted matters;

×

specifying what are notifiable incidents; and

×

providing for mechanisms to manage emergency biosecurity events.

Prohibited biosecurity matters are species that are not yet present in Queensland, while
restricted biosecurity matters are known to be present in one or more region in Queensland.
The GBO states that individuals and other entities are obliged to:
×

take all reasonable and practical measures to minimise the likelihood of causing a
biosecurity risk; and / or

×

do whatever is reasonably required to minimise the adverse effects of dealing with
a biosecurity matter.

Saint Elmo Vanadium Project: Aquatic Ecology Study
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4

Methods

4.1

Desktop Approach

A desktop approach was used to provide a description of the aquatic ecological values of
the Project Study Area. This included review of:
×

aquatic MNES under the Commonwealth’s EPBC Act

×

aquatic matters protected under Queensland legislation, including:
-

threatened freshwater species under the NC Act

-

features that support fisheries resources (e.g. waterway barrier risk layer),
pursuant to the Fisheries Act 1994

-

wetland protection areas as shown on the map of Referable Wetlands under the
Environmental Protection Regulation 2019

-

High Ecological Value waters as defined under the EPP (Water and Wetland
Biodiversity)

-

freshwater-dependent regulated vegetation, listed under the VM Act

×

mapped aquatic ecological features, including floodplains, wetlands and surfaceexpression ground-water dependent ecosystems

×

hydrological data recorded at the Department of Natural Resources, Mines and
Energy (DNRME) gauging stations 915208A (Julia Creek at township of Julia Creek)
and 915016A (Flinders River at Punchbowl)

×

relevant literature, including published and unpublished technical reports, scientific
papers, and conservation advice statements for any MNES identified, and

×

data contained in frc environmental’s in-house bio-physical database.

Database searches were completed on 27 and 28 April 2020.

Saint Elmo Vanadium Project: Aquatic Ecology Study
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4.2

Field Survey

Proposed Survey Design
Ten sites are proposed to be surveyed for aquatic habitat, water quality measured in situ,
aquatic flora and fauna1:
×

3 sites on the Flinders River (at the OWSF off-take location, 5 km upstream and 5
km downstream of the OWSF off-take location )

×

1 site on Alick Creek (at the OWSF pipeline crossing)

×

3 sites on Horse Creek (at Flinders Highway, within Project Study Area, and
downstream of Project Study Area)

×

2 sites on Julia Creek (between Julia Creek town and Horse Creek confluence, and
1 km downstream of Horse Creek Confluence, and

×

1 farm dam within the Project Study Area.

Proposed Survey Methods
Water Quality
Water quality will be sampled in accordance with the Queensland Monitoring and Sampling
Manual (DES 2018a). Water temperature (°C), pH, dissolved oxygen and electrical
conductivity (μS/cm) will be measured insitu approximately 0.3 m below the water’s surface
using an In-Situ smarTROLL multi-parameter water quality meter or similar. Turbidity (NTU)
will be measured approximately 0.3 m below the water’s surface using a calibrated HACH
2100Q portable turbidity meter or similar. The meters will be calibrated on the first day of
survey in accordance with specifications.
Water quality results will be compared to water quality guidelines developed for the Project
(Epic Environmental 2019).

Aquatic Habitat
The in-stream habitat attributes and condition will be assessed using a method based on
the Australian River Assessment System (AUSRIVAS) protocol described in the
1

Sites holding water at the time of survey will be selected for a full aquatic ecology assessment. Where
less than 10 sites with water are available, representative dry watercourses will be surveyed for aquatic
habitat.
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Queensland AUSRIVAS Sampling and Processing Manual (DNRM 2001; DES 2018a). The
following parameters will be assessed:
×

channel shape and pattern

×

bank slope, composition, stability and vegetative cover

×

bed substrate composition and stability

×

in-stream habitat features, including submerged or emergent aquatic plants, large
woody debris, undercut banks, boulders

×

water velocity, depth and width, and

×

riparian vegetation composition, extent and condition.

A Riverine Bioassessment Score (DNRM 2001) will be calculated for each site where
macroinvertebrates are collected. This score is a numerical index of aquatic habitat
condition that enables a direct comparison of habitat quality between sites. The method
scores habitat quality from zero to twenty for each of the following nine criteria:
×

substrate or available cover

×

embeddedness

×

water velocity and depth

×

channel alteration

×

bed scouring and deposition

×

pool:riffle and run:bend ratio

×

bank stability

×

bank vegetative stability, and

×

streamside vegetation cover.

The sum of the scores for each criterion gives the overall habitat score. This will be used to
allocate sites to one of four defined categories (Table 4.1):
×

excellent habitat condition (overall score >110)

×

good habitat condition (overall score 75 to 110)

×

moderate habitat condition (overall score 39 to 74), and

×

poor habitat condition (overall score ≤38).
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Riverine Bioassessment method was designed for perennially flowing stream and river
systems in southern Australia, and as such is not directly applicable to ephemeral systems
in Queensland or non-flowing waterbodies; using this method, even pristine ephemeral
streams or wetlands are rarely classed as being in excellent condition. Nonetheless, it is a
useful system for relative comparison between sites where macroinvertebrates have been
collected within a region.
Existing disturbances to riparian vegetation, bed and bank stability, flow and instream
habitat will be noted, including the presence of any existing barriers to fish passage.
Photographs of aquatic habitat will be taken to establish a record of current condition.
Table 4.1

River habitat bioassessment scores used to derive overall habitat condition
categories.

Habitat Category

Category Score Range
Excellent

Good

Moderate

Poor

Bed substrate or available cover

16–20

11–15

6–10

0–5

Embeddedness

16–20

11–15

6–10

0–5

Water velocity and depth

16–20

11–15

6–10

0–5

Channel alteration

12–15

8–11

4–7

0–3

Bed scouring & deposition

12–15

8–11

4–7

0–3

Pool:riffle and run:bend ratio

12–15

8–11

4–7

0–3

Bank stability

9–10

6–8

3–5

0–2

Bank vegetative stability

9–10

6–8

3–5

0–2

Streamside vegetation cover

9–10

6–8

3–5

0–2

111–135

75–110

39–74

0–38

Total (Habitat Bioassessment
Score for the Site)

Aquatic Plants
Aquatic plants will be surveyed at each site using a timed meander survey (i.e. 15 – 20
minutes per site) across in-stream and riparian habitats, as recommended in the
Department of Environment and Heritage Protection’s (EHP’s) (2014) Flora Survey
Guidelines – Protected Plants. Plants will be identified to species level if they are flowering,
otherwise they will be identified to genus. It will be noted if plants are growing in the water,

Saint Elmo Vanadium Project: Aquatic Ecology Study

14

frc environmental

in the dry in-stream or in riparian areas. The growth form of plants growing in water will be
recorded (Table 4.2).
Raw aquatic plant data will be tabulated, noting growth form and location with reference to
water (i.e. in water, or on dry bed or bank).
Table 4.2

Growth forms of aquatic plants growing in water.

Growth Form

Description

Submerged

Submerged aquatic plants are rooted in the bed of the stream or
wetland, with leaves totally covered by water most of the time. Some
species may have underwater flowers, whereas other species may
require water levels to decrease to trigger flowering and have flowers
above the water level.

Attached floating

Attached floating aquatic plants are rooted in the bed of the stream or
wetland, with leaves typically floating on top of the water. Flowers are
usually above the water.

Free floating

Free floating plants float on top of the water, or in the water column,
with roots trailing into the water column. Flowers are typically above
the water.

Emergent

Emergent plants are rooted in the bed of the stream or wetland, with
leaves and flowers above the water.

Macroinvertebrates
Macroinvertebrates will be sampled from bed and edge habitat at each site that is holding
water during the field survey using the AUSRIVAS sampling method as described in the
AUSRIVAS manual (DNRM 2001) and the Monitoring and Sampling Manual (DES 2018a).
Samples will be collected by disturbing a 10 m long section of bed or edge habitat with a
standard triangular-framed dip net (250 μm mesh size), preserved using ethanol, and
transported to frc environmental’s biological laboratory.
In the laboratory, samples will be sorted, identified to the lowest practical taxonomic level
(in most instances family) and counted in accordance with Chessman (2003). For QA/QC
procedures, macroinvertebrates in 10% of the samples will be re-identified and re-counted
and 10% of the data will be re-entered by an ecologist other than the one who completed
the original identifications and data entry. If any errors are found, then this process will be
repeated until no errors are found or they were within the accepted range (< 5% DES 2018a;
noting that final error rates in our laboratory are consistently < 2%).
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Standard freshwater macroinvertebrate indices will be calculated for macroinvertebrate
communities: taxonomic richness, PET (Plecoptera / Ephemeroptera / Trichoptera)
richness, and SIGNAL 2 (Stream Invertebrate Grade Number – Average Level) scores.
Raw macroinvertebrate data, and macroinvertebrate indices, will be tabulated.

Fish
Fish will be surveyed using fyke nets and seine netting in accordance with
recommendations in the Commonwealth Government’s Survey Guidelines for Australia’s
Threatened Fish (DSEWPC 2011a). Fishes will be sampled under General Fisheries Permit
and Animal Ethics Approval held by frc environmental.
Fish will be identified to species level and counted, with native species released unharmed
to the place of capture and pest species euthanised using methods approved under our
animal ethics approval.
Raw fish data will be tabulated, and the migration pattern of each species discussed.

Turtles
Turtles will be surveyed using fyke nets and cathedral traps in accordance with the
Terrestrial Vertebrate Fauna Survey Guidelines for Queensland (which includes turtles;
DES 2019) and the Commonwealth’s Survey Guidelines for Australia’s Threatened Reptiles
(DSEWPaC 2011), with specimens identified to species by experienced aquatic ecologists
and native species released unharmed at the location of capture.
Raw turtle data will be tabulated.

4.3

Assessment of Aquatic Ecological Values

Desktop and field data will be integrated to assess aquatic ecological values using relevant
AquaBAMM criteria (Clayton et al. 2006), with the criteria presented in Table 4.3 also used
to accommodate legislative matters.

Saint Elmo Vanadium Project: Aquatic Ecology Study

16

frc environmental

Table 4.3

Criteria used to assess aquatic ecological value of each site.

Aquatic Ecological Value

Criteria / Description

High

Known or likely occurrence of aquatic MNES and / or threatened
species protected under the NC Act and / or HEV Waters under
the EPP (Water and Wetland Biodiversity)

Moderate

Aquatic MNES, threatened species protected under the NC Act
and HEV waters unlikely to occur, but suitable habitat for nonlisted aquatic species of turtles and fish is present. Regulated
vegetation categories under the VM Act may be present in riparian
areas, and waterways may be important for fish passage under
the Queensland Fisheries Act 1994 (mapped as having higher
than low risk of impact to fish passage by waterway barriers)

Low

Ephemeral waterway without refugial pools; limited aquatic habitat
features present; likely to provide low quality habitat for non-listed
aquatic species during high flow events only

4.4

Impact Assessment

The assessment of potential impacts comprised a risk-based assessment, based on the
desktop assessment. This will be updated once the field surveys are completed.
The level of risk was defined in terms of the likelihood (Table 4.4) and consequence (Table
4.5) of the potential impact. The 5 x 3 risk matrix (Table 4.6) gives risk scores ranging
between one and 15, with risk being:
×

low, when the score is <5;

×

medium, when the score is >5 but <10; and

×

high, when the score is >10.

Table 4.4

Ratings used to assess the likelihood of potential impacts.

Rating

Likelihood of occurrence

Very high (5)

Almost certain to occur frequently

High (4)

Probably would happen sometimes to frequently

Moderate (3)

Could happen sometimes

Low (2)

Remote possibility of occurring or not expected to occur

Very low (1)

Definitely would not happen at all
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Table 4.5

Ratings used to assess the consequence of potential impacts.

Rating

Consequence of potential impacts

High

Catastrophic, irreversible or critical long term environmental harm or loss;
significant harm or loss of sensitive components of the environment; significant
harm or loss of protected components of the environment, such as protected
wetlands or MNES.

Moderate

Significant short-term but reversible harm of the environment; minor
environmental harm to sensitive or protected components of the environment,
such as protected wetlands or MNES.

Low

Negligible or minimal impact with no material harm to the environment, with no
harm to sensitive or protected components of the environment.

Table 4.6

Environmental risk matrix.

Consequence

Likelihood
Very Low (1)

Low (2)

Moderate (3)

High (4)

Very High
(5)

Low (1)

1

2

3

4

5

Moderate (2)

2

4

6

8

10

High (3)

3

6

9

12

15

Assessment of potential impacts to aquatic MNES was guided by the Significant Impact
Guidelines 1.1 (DotEE 2013).
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5

Aquatic Ecological Values of the Project Study Area

5.1

Aquatic Matters of National Environmental Significance

To determine the applicable aquatic MNES species and ecological communities, the EPBC
Act Protected Matters database was searched on 27 April 2020 (Appendix A). Only one
aquatic MNES was identified in this search: the freshwater sawfish (Pristis pristis) listed as
vulnerable. All other MNES that the EPBC search identified were considered to be outside
the scope of this study (i.e. not aquatic species).
The nearest record of this species are some 300 km downstream of the Project Study Area
(ALA 2020, DES 2020; Figure 5.1). Further, the principal waterways of the region are highly
ephemeral, with aquatic habitat dominated by dry stream beds, with temporary aquatic
habitat only in the wet season (Section 5.5). Consequently it is unlikely they will occur in
the Project Study Area or areas that may be impacted by the Project.

Source: ALA (2020); green circle indicates the Project Study Area, orange dots are records of Pristis pristis.

Figure 5.1

Records of freshwater sawfish (Pristis pristis) in northern Queensland.

Saint Elmo Vanadium Project: Aquatic Ecology Study

19

frc environmental

5.2

State-level Protected Matters Relevant to Aquatic Ecology

Protected Areas and Fish Habitat Areas
There are no declared protected aquatic areas or Fish Habitat Areas in or near the Project
Study Area.

Wetlands of High Ecological Significance as Shown on the Map of Referrable
Wetlands, and Wetlands and Watercourses in High Ecological Value Waters
There are no mapped HEV waters (wetlands or watercourses), or Mapped High Ecological
Significance (HES) wetlands, in the Project Study Area (Map 5.1).

Ecological Offsets Relevant to Aquatic Ecology
There are no legally secured ecological offsets in or near the Project Study Area.

Threatened Aquatic Species
No aquatic species listed under the NC Act occurs in or near the Project Study Area.

Waterways that Provide for Fish Passage
Waterways of the Project Study Area include Horse Creek, Alick Creek and the Flinders
River. Alick Creek and the Flinders River are mapped as having major risk of impact to fish
passage by waterway barriers, while Horse Creek is mapped as having a moderate risk.
The smaller waterways in the Project Study Area are mapped as having low or no risk (Map
5.1). Risk to fish passage will be further assessed in the field survey.
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Habitat for an Aquatic Animal that is Endangered Wildlife or Vulnerable
Wildlife
The likelihood of endangered or vulnerable wildlife occurring in or near the Project Study
Area is low, and consequently there is unlikely to be aquatic habitat for an endangered or
vulnerable animal.

Regulated Vegetation Types Relevant to Aquatic Ecology
Regulated vegetation types relevant to aquatic ecology that occur in the Project Study Area
are (Map 5.2):
×

regulated vegetation intersecting a waterway; and

×

category B vegetation, which is widespread in the Project Study Area including in
riparian areas.

All regulated vegetation types listed under the VM Act are described and assessed in the
Saint Elmo Vanadium Project Terrestrial Ecology report and OWSF and Associated
Infrastructure Terrestrial Ecology report.

Listed No-take Species Under the Fisheries Act 1994
No no-take fish species occur in or near the Project Study Area.

Aquatic Biosecurity Matters
The Queensland Biosecurity Act 2014 lists:
×

species that are not yet known from Queensland but are regarded as a likely threat
to human health, agriculture and / or the environment in Queensland (Prohibited
Matter); and

×

species that are known from Queensland and are known to adversely impact
agriculture and / or the environment in Queensland (Restricted Matter).

Only Restricted Matters are relevant to this study, with seven categories of Restricted Matter
recognised under the Act:
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×

Category 1: must be reported to DAF inspector within 24 hours of becoming aware
of presence, to enable Biosecurity Queensland to take action to contain and
eradicate the biosecurity matter;

×

Category 2: must be reported to DAF inspector within 24 hours of becoming aware
of presence, to enable Biosecurity Queensland to take action to reduce, control or
contain the biosecurity matter;

×

Category 3: must not distribute the biosecurity matter, including disposal of the
biosecurity matter where disposal leads to distribution of biosecurity matter;

×

Category 4: must not move the biosecurity matter and ensure that it does not spread
to other parts of Queensland;

×

Category 5: must not keep or possess the biosecurity matter;

×

Category 6: must not feed the biosecurity matter; and

×

Category 7: If you have these noxious fish in your possession you must kill them
and dispose of the carcass by burying the whole carcass (no parts removed) in the
ground above the high tide water mark or placing it in a waste disposal receptacle.

Pest Fish
The restricted aquatic biosecurity matter, Gambusia holbrooki (categories 3, 5, 6 and 7), is
recorded from waterways near the Project Study Area (Figure 5.2).
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Source: ALA (2020); green circle indicates the Project Study Area, orange dots are records of Gambusia
holbrooki.

Figure 5.2

Records of Eastern Gambusia (Gambusia holbrooki) in northern Queensland.

Aquatic Weeds
The following aquatic restricted biosecurity matters are listed as priority weeds species in
the Southern Gulf Region (SGNRM, 2015) (all are category 3 restricted biosecurity matters
and Weeds of National Significance):
×

Salvinia (Salvinia molesta) (Figure 5.3)

×

Water hyacinth (Monochoria cyanea) (Figure 5.4), and

×

Olive hymenachne (Hymenachne amplexicaulis), with no records of this species
near the Project Study Area.
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Source: ALA (2020); green circle indicates the Project Study Area, orange dots are records of Salvinia
molesta.

Figure 5.3

Records of salvinia (Salvinia molesta) in northern Queensland.

Source: ALA (2020); green circle indicates the Project Study Area, orange dots are records of Monochoria
cyanea.

Figure 5.4

Records of water hyacinth (Monochoria cyanea) in northern Queensland.
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Additionally, Multicom proposes to establish an Offsite Water Storage Facility (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 MLA100162. The purpose of
MLA100244 (OWSF), MLA100245 (pipeline) and MLA100246 (aqueduct) is to support
MLA100162 (all MLAs combined are herein referred to the Project Study Area). These
leases are required to secure tenure and support the relevant permitting process (Map 2.1).
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5.3

Water Quality

Water quality is assessed in detail in the Surface Water Impact Assessment Report (Engeny
2020).
In situ water quality results that will be recorded during the field survey will be presented
here.

5.4

Aquatic Habitat

Mapped Habitat Features
There are mapped floodplains surrounding Julia Creek, Alick Creek and the Flinders River,
although Horse Creek has no surrounding mapped floodplain (Map 5.3). There are mapped
potential groundwater-dependent ecosystems (GDEs) along the Flinders River, the most
downstream reach of Alick Creek and Julia Creek, although Horse Creek has no mapped
potential GDEs (Map 5.3).
Satellite imagery (8/10/13) of the Project Study Area shows (Figure 5.5):
×

Alick Creek and the Flinders River have a strongly braided (anastomosing) channel
pattern, Julia Creek has a slightly braided channel pattern, and Horse Creek as a
mildly sinuous channel pattern. Alick Creek, the Flinders River and Julia Creek have
number of minor anabranches, some of which are not directly connected to the
primary channel, that would flow only during flood flows

×

bank height is low to moderate, and bank slope is low to moderate

×

predominantly dry stream beds dominated by sand substrate; the Flinders River has
some clay substrate with obvious sand deposits that would form sand bars at times
the river holds water. Water when present, tends to be upstream of artificial
obstructions

×

very limited in-stream habitat features, with no woody debris, undercut banks or
aquatic plants are evident

×

a thin line of riparian vegetation

×

very little vegetation in the wider catchment area, and

×

an existing bed-level and bridge crossings of waterways.
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Source: google Earth (2020); image date 8/10/13

Figure 5.5

Satellite imagery of the Project Study Area.

Field Survey Results
Aquatic habitat results that will be recorded during the field survey will be presented here.
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5.5

Flow Regime

Julia Creek flows approximately 15% of the time (Figure 5.6; DNRME 2020), and the
Flinders River downstream of the confluence with Alick Creek, flows for approximately 20%
of the time (Figure 5.7). Flows are typically discrete, short duration events in mid to late
summer (January – March) (Figure 5.8). The hydrological data thus demonstrates that even
the principal waterways of the region are highly ephemeral, with aquatic habitat dominated
by dry stream beds, with temporary aquatic habitat only in the wet season. Alick Creek,
and especially Horse Creek, with much smaller catchment areas, would flow a notably
smaller proportion of the time than Julia Creek and the Flinders River.

Figure 5.6

Flow duration curve for daily flow data recorded at DNRME gauging station
915208A on Julia Creek at Julia Creek township.
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Figure 5.7

Flow duration curve for daily flow data recorded at DNRME gauging station
915016A on Flinders River at Punchbowl.

Figure 5.8

Daily flow data recorded at DNRME gauging station 915016A on Flinders
River at Punchbowl between January 2015 and April 2020.
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5.6

Aquatic Biota

Aquatic Plants
Desktop Results
The following aquatic plant species have been recorded in the Project Study Area (ALA
2020; DES 2020):
×

common nardoo (Marsilea drummondii)

×

Cyperus spp, including Cyperus dactylotes, and

×

channel millet (Echinochloa turneriana).

It is likely that other aquatic plants that typically occur in ephemeral waterways, such as
other sedge species (Cyperus), rushes (Juncus) smartweeds (Persicaria) and grasses,
occur in low diversity and abundance, although none have been recorded.
No aquatic plant species that is listed as threatened under the EPBC Act or the NC Act are
known from or likely to occur in the Project Study Area.
Water hyacinth (Monochoria cyanea) and Salvinia (Salvinia molesta) are aquatic weeds
that may occur in the Project Study Area; both species are restricted biosecurity matters
under the Biosecurity Act 2014.

Field Survey Results
Aquatic plant results that will be recorded during the field survey will be presented here.

Macroinvertebrates
Desktop Results
Macroinvertebrates are ubiquitous elements of freshwater ecosystems, and many have
well-developed dispersal abilities (e.g. aquatic insects with aerial dispersal), meaning that
they are able to colonise temporary pools in ephemeral waterways. However, the diversity
of macroinvertebrates in ephemeral waterways is typically lower than diversity recorded
from perennial systems with those taxa that occur in ephemeral waterways are generally
tolerant of variable flow and water quality conditions (i.e. sensitive macroinvertebrate taxa
typically do not occur in ephemeral waterways) (Smith et al. 2004).
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Published records of aquatic macroinvertebrate from the Project Study Area comprise
freshwater mussels (Velesunio sp.) and redclaw crayfish (Cherax quadricarinatus) (ALA
2020; DES 2020). However, Monitoring River Health Initiative (MRHI) data from Eastern
Creek (20 km west of Julia Creek), and unpublished data from the wider Southern Gulf
region (frc environmental, unpublished data), indicate that stream insects dominate
macroinvertebrate communities:
×

beetles (Coleoptera) – 13 families

×

flies and midges (Diptera) – 12 families

×

bugs (Hemiptera) – eight families

×

dragonflies and damselflies (Odonata) – seven families

×

mayflies (Ephemeroptera) – two families (sensitive taxa), and

×

caddisflies (Trichoptera) – three families (sensitive taxa).

Other macroinvertebrate taxa recorded include (amongst other taxa):
×

snails (Gastropoda) – three families

×

macrocrustacea (Decapoda) – four families:
-

long-armed river prawn (Palaemonidae)

-

glass shrimp (Atyidae)

-

crayfish (Parastacidae, genus Cherax)

-

freshwater crabs (Parathelphusidae).

The MRHI data further indicates that (Table 5.1):
×

abundance and taxonomic richness varied between the surveys, suggesting nonstable macroinvertebrate communities, which is typical for ephemeral waterways,
and

×

relatively low PET richness and SIGNAL-2 Scores, indicating that there are few
sensitive taxa in local macroinvertebrate communities.

All recorded macroinvertebrate taxa are common and widespread in Queensland.

Saint Elmo Vanadium Project: Aquatic Ecology Study

33

frc environmental

Table 5.1

Macroinvertebrate indices at MRHI site 500357 on Eastern Creek.

Survey date

Abundance

Taxonomic
Richness

PET richness

SIGNAL-2
Score

16/11/1994

121

21

5

3.31

10/05/1995

245

29

3

3.17

4/10/1995

194

21

4

3.17

21/05/1996

150

20

3

2.96

Field Survey Results
Macroinvertebrate results that will be recorded during the field survey will be presented
here.

Fish
Desktop Results
The following species are recorded from Julia Creek and the Flinders River in the Project
Study Area (ALA 2020)
×

spangled perch (Leiopotherapon unicolor)

×

saltpan sole (Brachirus salinarum), and

×

Munro’s goby (Glossogobius munroi).

Other fish, including but not limited to glassfish (e.g. Ambassis agassizii, A. elongata),
rainbowfish (e.g. Melanotaenia splendida, M. inornata), hardyheads (e.g. Craterocephalus
stercusmuscarum, C. munroi), eleotrids (Oxyleotris lineolata, O. selheimi, Hypseleotris
compressa), and grunters (Scortum ogilbyi, Pingalla gilberti, Amniataba percoides) are
likely to occur in waterways of the Project Study Area at times they hold water.
The nearest populations of freshwater sawfish is likely to be over 300 km from the Project
Study Area (Section 3.1).
No fish that is listed as threatened under the EPBC Act or the NC Act are known from or
likely to occur in the Project Study Area.
One pest fish species, that is a restricted biosecurity matter, may occur in the Project Study
Area – eastern Gambusia (Gambusia holbrooki).
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Field Survey Results
Fish results that will be recorded during the field survey will be presented here.

Aquatic Reptiles
Desktop Assessment
Freshwater snake (Tropidonophis mairii) is recorded from Julia Creek at Julia Creek
township (ALA 2020).
Cann’s long-necked turtle (Chelodina canni) likely inhabits permanent waterholes in the
region.
Other aquatic reptiles, such as freshwater crocodile (Crocodylus johnstoni) and estuarine
crocodile (C. porosus), likely occur much further downstream in permanent oxbow lakes on
the Cloncurry and Flinders River’s floodplains, or larger permanent in-channel pools in the
lower Flinders River. The nearest records of freshwater and estuarine crocodiles are over
80 km and 300 km, respectively, from the Project Study Area (ALA 2020).
No aquatic reptile that is listed as threatened under the EPBC Act or the NC Act are known
from or likely to occur in the Project Study Area.

Field Survey Results
Aquatic reptile results that will be recorded during the field survey will be presented here.

5.7

Assessment of Environmental Value

AquaBAMM Criteria
The assessment of aquatic ecological value using the AquaBAMM criteria is presented in
Table 5.2, noting that many of the criteria will be responded to once the field survey is
complete.
Overall, the preliminary assessment shows:
×

low to moderate aquatic and catchment naturalness
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×

low diversity of common aquatic species (with no threatened or priority aquatic
species)

×

no threatened, priority or special habitat or geomorphic features present

×

limited, temporary hydrological connectivity, and

×

an absence of unique or representative aquatic ecosystems.
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Table 5.2

Assessment of aquatic ecological value using the AquaBAMM criteria.

Criteria / Indicator

Measure

Preliminary Assessment

Comments

1.1.1 Presence of pest fish

TBC

field survey required

1.1.2 Presence of exotic aquatic plants

TBC

field survey required

1.2.1 SOR vegetation condition

TBC

field survey required

1.2.2 SIGNAL score

TBC

field survey required

1.2.3 AUSRIVAS edge score

TBC

field survey required

1.2.4 AUSRIVAS pool score

TBC

field survey required

1.2.5 EPT score

TBC

field survey required

1.3.1 SOR bank stability

TBC

field survey required

1.3.2 SOR bed and bar stability

TBC

field survey required

1.3.3 SOR aquatic habitat condition

TBC

field survey required

1.3.4 Presence of dams / weirs

Very low

Aerial imagery

1.3.5 Inundation by dams / weirs

absent

Aerial imagery

1.3.6 Snag removal

TBC

field survey required

1.4.1 Annual proportion of flow deviation

Low (unquantified)

Desktop assessment

1.4.2 % natural flows

<20%

Desktop assessment

1.4.3 % no flows

>80%

Desktop assessment

1.5.1 Total phosphorous

NA

Refer to Epic Environmental 2019

1.5.2 Total nitrogen

NA

Refer to Epic Environmental 2019

1.5.3 Turbidity

TBC

field survey required

1 Naturalness Aquatic
1.1 Exotic flora / fauna

1.2 Aquatic communities

1.3 Channel features modification

1.4 Hydrological modification

1.5 Water quality
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Criteria / Indicator

Measure

Preliminary Assessment

Comments

1.5.4 Conductivity

TBC

field survey required

1.5.5 pH

TBC

field survey required

2.1 Exotic flora / fauna

2.1.1 Exotic plants in riparian zone

NA

See terrestrial ecology studies

2.2 Riparian disturbance

2.2.1 % remnant vegetation in riparian
zone

NA

See terrestrial ecology studies

2.2.2 % area of wetland RE relative to
pre-clearing area

NA

See terrestrial ecology studies

2.2.3 Total number of riverine REs
relative to number of pre-clearing REs

NA

See terrestrial ecology studies

2.2.4 SOR reach environs

TBC

field survey required

2.2.5 SOR riparian vegetation condition

TBC

field survey required

2.3.1 % agriculture land use in
catchment

NA

See terrestrial ecology studies

2.3.2 % grazing land use in catchment

NA

See terrestrial ecology studies

2.3.3 % vegetation in catchment

NA

See terrestrial ecology studies

2.3.4 % settlement in catchment

NA

See terrestrial ecology studies

2.4.1 Farm dam storage (surface area)

Low (unquantified)

Aerial imagery

3.1.1 Richness of amphibians

NA

See terrestrial ecology studies

3.1.2 Richness of native fish

TBC

field survey required

3.1.3 Richness of native reptiles

NA

See terrestrial ecology studies

2 Naturalness Catchment

2.3 Catchment disturbance

2.4 Flow modification
3 Diversity and Richness
3.1 Species diversity
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Criteria / Indicator

Measure

Preliminary Assessment

Comments

3.1.4 Richness of native water birds

NA

See terrestrial ecology studies

3.1.5 Richness of aquatic plants

TBC

field survey required

3.2.1 Number of macroinvertebrate
families / taxa

TBC

field survey required

3.2.2 Richness of riverine / wetland REs

NA

See terrestrial ecology studies

3.3 Habitat

3.3.1 SOR channel diversity

TBC

field survey required

3.4 Geomorphology

3.4.1 Richness of geomorphic features

TBC

field survey required

4.1.1 Presence of rare or threatened
fauna species dependent on aquatic
ecosystems

Nil

Desktop assessment

4.1.2 Presence of rare or threatened
flora species dependent on aquatic
ecosystems

Nil

Desktop assessment

5.1.1 Presence of aquatic ecosystem
dependent ‘priority’ fauna

absent

Desktop assessment

5.1.2 Presence of aquatic ecosystem
dependent ‘priority’ flora

absent

Desktop assessment

5.1.3 Presence of habitat for, or
presence of, migratory waterbirds

NA

See terrestrial ecology studies

3.2 Communities / assemblages

4. Threatened Species and Ecosystems
4.1 Species

4.2 Communities assemblages

4.2.1 % of ‘of concern’ or ‘endangered’
wetland REs

5 Priority Species and Ecosystems
5.1 Species
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Criteria / Indicator

Measure

Preliminary Assessment

Comments

5.1.4 Habitat for significant number of
waterbirds

NA

See terrestrial ecology studies

5.2.1 Presence of ‘priority’ ecosystems

absent

Desktop assessment

6.1 Geomorphic features

6.1.1 Presence of distinct, unique or
special geomorphic features

absent

Aerial imagery

6.2 Ecological processes

6.2.1 Presence of, or requirement for,
distinct, unique or special ecological
processes

absent

Desktop assessment

6.3 Habitat

6.3.1 Presence of distinct, unique or
special habitats, including refugia or
critical habitats

absent

Desktop assessment

6.4 hydrological

6.4.1 Presence of distinct, unique or
special hydrological regimes (e.g. spring
feed system)

absent

Desktop assessment

7.1.1 The contribution (upstream or
downstream) to maintenance of
significant species or populations,
including those features identified
through Criterion 5 and/or 6

Very low Horse and Alick
Creeks
Moderate Flinders River
and Julia Creek

Desktop assessment

5.2 Ecosystems
6. Special Features

7 Connectivity
7.1 significant species or
populations
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Criteria / Indicator

Measure

Preliminary Assessment

Comments

7.1.2 Possibility for migratory or routine
'passage' of fish and other fully aquatic
species (upstream and/or downstream
movement)

Low Horse Creek
Major Julia and Alick
Creeks and Flinders River

Desktop assessment

7.2 groundwater dependent
ecosystems (GDEs)

7.2.1 The contribution (upstream or
downstream) to the maintenance of
GDEs with significant biodiversity
values, including those features
identified through Criterion 5 and/or 6
(e.g. karsts, cave streams, artesian
springs)

absent

Desktop assessment

7.3 Floodplain and wetland
ecosystems

7.3.1 The contribution (upstream or
downstream) to the maintenance of
floodplain and wetland ecosystems with
significant biodiversity values, including
those features identified through
Criterion 5 and/or 6

low

Desktop assessment

7.4 Terrestrial ecosystems

7.4.1 The contribution (upstream or
downstream) to the maintenance of
terrestrial ecosystems with significant
biodiversity values, including those
features identified through Criterion 5
and/or 6

NA

See terrestrial ecology studies
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Criteria / Indicator

Measure

Preliminary Assessment

Comments

7.5 Estuarine and marine
ecosystems

7.5.1 The contribution (upstream or
downstream) to the maintenance of
estuarine and marine ecosystems with
significant biodiversity values, including
those features identified through
Criterion 5 and/or 6

Very low

Desktop assessment

Rarity of estuarine type in relation to
geographic area

NA

Desktop assessment

Uniqueness (river
biogeographic area

low

Desktop assessment

8. Representativeness
8.1. Representativeness
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Criteria Incorporating Legislative Matters
The aquatic ecological value of waterways of the Project Study Area was assessed as
moderate using the criteria presented in Table 4.3 as they provide favourable habitat for
common species of fish and invertebrates, noting that in-stream aquatic habitat is restricted
to temporary, isolated pools.
Aquatic MNES are not reported to occur near the Project Study Area. While the predominant
waterways of the Project Study Area (i.e. Julia Creek, Alick Creek and the Flinders River)
have major importance as corridors for fish passage, Horse Creek and other smaller
waterways have only low importance as corridors for fish passage. Regulated vegetation
types occur in the riparian zone of the Project Study Area.
All native aquatic species known from and likely to occur in waterways of the Project Study
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 the Project Study Area.
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6

Aquatic Ecological Impact Assessment and Mitigation

6.1

Sources of Potential Impact on Aquatic Ecological Values

The following potential sources of impact on aquatic ecological values associated with the
Project were identified:
×

temporary direct loss of minor waterways

×

diversion of water from the Flinders River to the OWSF

×

discharge of mine-affected water to waterways

×

localised sedimentation of waterways

×

localised increases in turbidity and total suspended solids

×

localised contamination of waterways

×

waterway crossings and impacts to fish passage

×

stranding of fish in water infrastructure

×

introduction of aquatic weeds to waterways, and

×

culumative impacts.

Temporary Loss of Minor Waterways
Mining of areas where there are several minor headwater waterways will result in loss of a
small amount of highly ephemeral aquatic habitat. Temporary loss of their headwaters has
a low level of impact on Environmental Values as these reaches only provided limited
aquatic habitat for brief periods during significant rainfall events, and it is likely that the
habitat (and biota) of such waterways can be suitably rehabilitated using conventional
rehabilitation methods (e.g. profiling channel in rehabilitated land surfaces).

Water Diversion
Water diversion reduces the volume of flow in watercourses, and can reduce the
downstream extent and overall duration of flow events. However, the magnitude of impacts
is proportional to both the relative volume of water that is extracted compared to natural
stream flow, and also the magnitude of hydrological inputs of the watercourse to
downstream reaches. That is, a small headwater stream with a small catchment area would
contribute a relatively small proportion of downstream flows compared to larger waterway
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in a larger catchment. Thus, diversion from small headwater streams would have a smaller
magnitude of impact compared to diversion from larger watercourses.

Discharge of Mine-affected Water
Generally speaking, discharges of mine-affected water to waterways are either
planned / controlled (i.e. in accordance with Environmental Authority (EA) release criteria
for water quality and quantity, and receiving environment flow condition), or
unplanned / uncontrolled (such as those that would occur from overspilling, seepage or
failure of water management dams). Planned / controlled releases (i.e. those that comply
with the applicable EA release criteria designed to protect environmental values) have low
risk of adverse impact to the aquatic ecological values of receiving waters. Any unplanned
discharges of water would be captured by the onsite Water Management System to
minimise the level of risk to the aquatic ecological values of receiving waters. Unplanned
discharges are controlled by mine water infrastructure that is designed and constructed to
industry standards.

Localised Sedimentation of Waterways
Sedimentation could result from vegetation clearing and earthworks during construction,
operational and rehabilitation phases of the Project.
Sedimentation of waterways can impact aquatic ecology by smothering stream beds with
fine material, and decreasing bed roughness and reducing habitat diversity (e.g. smothering
diverse substrate types such as sand, and gravels and cobbles, smothering woody debris,
making pools shallower, and in-filling under-cut banks that provide important habitat for
fish). Decreases in available habitat for aquatic fauna due to sedimentation could reduce
breeding opportunities and increase predation (e.g. by birds); thus, may cause a localised
decline in abundance and diversity of aquatic species.

Localised Increases in Turbidity and Suspended Solids in Surface Water
Increases in turbidity and suspended solids could result from vegetation clearing and
earthworks during construction, operational and rehabilitation phases of the Project.
Increased turbidity and suspended solids may negatively impact fish and
macroinvertebrates, because highly turbid water reduces respiratory and feeding efficiency
(Schlosser 1978: cited in Russell and Hales 1993). Increased turbidity may also adversely
affect submerged aquatic plants as light penetration (required for photosynthesis) is
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reduced. Reduced light penetration can also lead to a reduction in temperature throughout
the water column (DNR 1998).
Small increases in turbidity would be unlikely to have a significant impact on aquatic
ecology, as aquatic species of the region are tolerant of moderate turbidity. However,
significant increases in turbidity could adversely impact the health, feeding and breeding
ecology of some species of macroinvertebrates and fishes, and aquatic plant growth.

Localised Contamination of Waterways
Fuels, oils and other chemicals (e.g. lubricants and solvents) required for the operation of
vehicles and machinery are toxic to aquatic flora and fauna at relatively low concentrations.
Spilt fuel is most likely to enter waterways via an accidental spill on the roads near waterway
crossings; or when there are construction activities adjacent to waterways. A significant
fuel spill to waterways (in the order of tens or hundreds of litres) is likely to have a locally
significant impact on both flora and fauna, with the size of spill and the volume of water in
the creeks being the most significant factors influencing the length of stream impacted.
Other wastes associated with vehicle and machine maintenance also have the potential to
contribute to the degradation of aquatic ecosystems.

Waterway Crossings
Watercourse crossings are the primary source of potential impact to Alick Creek.
Poorly designed and constructed crossings may create waterway barriers that prevent or
impede movements of aquatic fauna such as fishes and turtles during flow events,
especially low flow events. Many of the fish native to ephemeral systems migrate up and
downstream and between different habitats at particular stages of their lifecycle, especially
at the start of the wet season. Blockages to fish passage and stream flows may prevent
ephemeral wet season aquatic habitat being available to fish and turtles, or mean that fish
and turtles cannot move to dry season refugial habitat at the end of the wet season, and
thus perish.
Crossings of watercourses may cause bank instability if remediation works are not
adequately designed and implemented. Bank erosion causes localised sedimentation of
watercourses and can cause localised increases in turbidity.
Section 10 of the Queensland Environmental Offsets Policy Significant Residual Impact
Guideline relates to impacts to fish passage, with Section 10.1 of the guideline stating that
an action is likely to have a significant impact on a waterway providing for fish passage if
there is a real possibility that it will:
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×

result in the mortality or injury of fish; or

×

result in conditions that substantially increase risks to the health, wellbeing and
productivity of fish seeking passage such as through the depletion of fishes energy
reserves, stranding, increased predation risks, entrapment or confined schooling
behaviour in fish; or

×

reduce the extent, frequency or duration of fish passage previously found at a site;
or

×

substantially modify, destroy or fragment areas of fish habitat (including, but not
limited to in-stream vegetation, snags and woody debris, substrate, bank or riffle
formations) necessary for the breeding and/or survival of fish; or

×

result in a substantial and measurable change in the hydrological regime of the
waterway, for example, a substantial change to the volume, depth, timing, duration
and frequency of flows; or

×

lead to significant changes in water quality parameters such as temperature,
dissolved oxygen, pH and conductivity that provide cues for movement in local fish
species.

The impact assessment presented below (Table 6.4) indicate that there is low risk of
adverse impact to aquatic ecology, with the mitigations to be adopted ensuring that there
will be no significant residual impact with respect to the above listed critera. This will be
reassessed after the field survey.

Stranding of Fish in Water Infrastructure
Off-channel dams and water storages may cause stranding of fish, especially during periods
when the water storage does not have functional hydrological connectivity to the adjacent
river. Limited resources and habitat in off-channel water storages may cause increased
predation of fish and starvation of fish if food resources are scarce. Furthermore, if water
quality conditions change over time in the water storage (e.g. low dissolved oxygen, high
nutrients, algal blooms, stratification), then fish harm or mortality may occur.
See above (waterway crossings) for discussion in relation to Section 10 of the Queensland
Environmental Offsets Policy Significant Residual Impact Guideline.

Introduction of Aquatic Weeds to Waterways
Vehicles and machinery can be vectors of dispersal for aquatic biosecurity matters such as
listed aquatic weeds. Aquatic weeds can reduce the habitat quality of waterways for native
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fish, and dense growth of aquatic weeds can cause a barrier to fish passage. The spread
of aquatic weeds (e.g. through vehicle movements) listed under the Queensland Biosecurity
Act 2014, is a contravention of this legislation.

Cumulative Impacts
There are no nearby resource development Projects that would interact with the Saint Elmo
Vanadium Project to cause cumulative impacts to aquatic ecology. Anticipated changes to
flow and water quality in Julia Creek and the Flinders River due to the Project are negligible
(Engeny 2019), thus, there will ne negligible interation with surrounding agricultural land
uses that wpould create cumulative impacts on aquatic ecology.

6.2

Risk-based Impact Assessment

The risk assessment determined the level of risk as an outcome of the consequence and
likelihood of the potential impact (Table 6.1 to Table 6.3). The 5 x 3 risk matrix (Table 6.3)
gives risk scores ranging between one and 15, with risk being:
×

low, when the score is <5

×

medium, when the score is >5 but <10, and

×

high, when the score is >10.
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Table 6.1

Ratings used to assess the likelihood of potential impacts.

Rating

Likelihood of occurrence

Very high (5)

Almost certain to occur frequently

High (4)

Probably would happen sometimes to frequently

Moderate (3)

Could happen sometimes

Low (2)

Remote possibility of occurring or not expected to occur

Very low (1)

Definitely would not happen at all

Table 6.2

Ratings used to assess the consequence of potential impacts.

Rating

Consequence of potential impacts

High

Catastrophic, irreversible or critical long-term environmental harm or loss;
significant harm or loss of sensitive components of the environment; significant
harm or loss of protected components of the environment, such as protected
wetlands or MNES.

Moderate

Significant short-term but reversible harm of the environment; minor
environmental harm to sensitive or protected components of the environment,
such as protected wetlands or MNES.

Low

Unfavourable impact with no material harm to the environment and no impact on
sensitive or protected components of the environment.

Table 6.3

Environmental risk matrix.

Consequence

Likelihood
Very Low (1)

Low (2)

Moderate (3)

High (4)

Very High
(5)

Low (1)

1

2

3

4

5

Moderate (2)

2

4

6

8

10

High (3)

3

6

9

12

15
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Table 6.4

Risk-based Impact Assessment.

Source of Potential Impact

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

Temporary
waterways

Reinstate channels in reprofiled land surface during rehabilitation of the
mining panels

Low (1)

Moderate (3)

Low (1 x 3 = 3)

Watercourses of MLA100162 have low
ecological values

Waterways of MLA100162 are highly
ephemeral and would have fish on a
highly temporary basis; thus ecological
impacts would not be expected to occur
often

loss

of

minor

Unfavourable impact with no material
harm to the environment

See assessment against State Code 18
below

Water diversion from the
Flinders River to the OWSF

Develop sustainable discharge-based water diversion criteria, e.g. rates
<20% of flow volume in the Flinders River
Recycle water onsite

Low (1)

Low (2)

Watercourses of MLA100162 have low
ecological values

As water would only be diverted during
high flow conditions, changes to
downstream flows in the Flinders River
would be low

Unfavourable impact with no material
harm to the environment

Discharge
water

of

mine-affected

A Water Management Strategy and Water Management Systems will be
developed and implemented
An erosion and sediment control plan will be prepared and implemented
Engineering designs will be in accordance with Australian Standards
A Surface Water Monitoring Program will be developed and implemented

Low (1)

Moderate (3)

Watercourses of MLA100162 have low
ecological values

Could happen sometimes

Low (1 x 2 = 2)

Low (1 x 3 = 3)

Unfavourable impact with no material
harm to the environment

A Receiving Environment Monitoring Program will be developed and
implemented

Localised sedimentation of
watercourses associated with
runoff from mining areas during
and after mining

An erosion and sediment control plan will be prepared and implemented

Low (1)

Low (2)

Progressive rehabilitation of mined areas

Watercourses of MLA100162 have low
ecological values

Not expected to occur

Low (1 x 2 = 2)

Unfavourable impact with no material
harm to the environment

Localised increases in turbidity
and suspended solids in surface
water associated with runoff
from mine areas during and
after mining

An erosion and sediment control plan will be prepared and implemented

Low (1)

Low (2)

Progressive rehabilitation of mined areas

Watercourses of MLA100162 have low
ecological values

Not expected to occur
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Source of Potential Impact

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

Localised contamination of
watercourses from spills of
hydrocarbons and chemicals
from vehicles and machinery

All applicable materials will be stored and handled in accordance with the
relevant legislative requirements and Australian Standards, including but
not limited to the provisions of:

Low (1)

Low (2)

Low (1 x 2 = 2)

Watercourses of MLA100162 have low
ecological values

Not expected to occur

AS 3780:2008 – The storage and handling of corrosive substances
AS 1940:2004 – The storage and handling of flammable and combustible
liquids

Unfavourable impact with no material
harm to the environment

AS 3833:2007 – Storage and handling of mixed classes of dangerous
goods in packaged and intermediate bulk containers
Refuelling will be in designated bunded areas away from watercourses
Spill response procedure will be developed and implemented

Waterway crossings of Alick
Creek

Works (i.e. trenching) will be conducted in the following order of preference:

Moderate (2)

Low (2)

1. conducting works when no water is present

Alick Creek has moderate ecological
values, primarily because of its
importance for fish passage

Not expected to occur given mitigations

2. conducting works in times of no flow
3. conducting works in times of flow but in a way that does not negatively
impact the flow of water within the watercourse
Pipeline construction will comply will all Australian Pipelines and Gas
Association (APGA) Polices and Guidelines.

Low (2 x 2 = 4)

See assessment against State Code 18
below

Non-permanent, reversible harm (noting
construction would be needed to correct
any defects)

Should temporary waterway barriers be needed (such as if construction is
during times of flow), then any temporary waterway barrier works needed
will comply with DAF’s Accepted Development for Temporary Waterway
Barrier Works.
Remediation works will ensure:
• bed and banks will be profiled to align with pre-construction condition
• there will be no changes to bed level on either the upstream or
downstream side of the pipeline
• no ongoing erosion of banks or bed
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Source of Potential Impact

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

Stranding of
infrastructure

The design of the aqueduct (MLA100246) will incorporate a defined
diversion channel so that only flows from the Flinders River will enter the
OWSF in accordance with the diversion rules . These design features will
ensure that at times when the diversion channel is operational there will be
functional hydrological connectivity along the diversion channel (i.e. the
diversion channel will only be operational when there is a sufficiently sized
flow to ensure hydrological connectivity), meaning that fish will be able to
move either back to the Flinders River against the direction of flow, as
water velocities will not exceed 0.3 m/s second in the diversion channel
under any flow event, or to the OWSF with the direction of flow.

Low (1)

High (4)

Low (1 x 4 = 4)

Floodplain oxbow lakes are common in
the region, and the OWSF will function in
a similar way to an oxbow lake.

Would happen sometimes to frequently

fish

in

water

See assessment against State Code 18
below

The design features that enable fish to
disperse back to the Flinders River
reduce impacts, as do the water quality
and fish salvage plans.

Fish welfare within the OWSF will be achieved by:
•

the design incorporating a permanent deep-water (2m) refugial
area that will continuously provide habitat for any fish in the OWSF
through dry periods

•

the design incorporating a direct connection (channel) within the
OWSF from the diversion channel outlet to the permanent refugial
pool, such that when the OWSF fills for the first time each wet
season, fish that enter the OWSF will be directly taken to deep
water habitat, and will not be stranded on dry or shallow water
sections of the OWSF before it fills

•

the inlet for the water pipeline have a grate or similar with 20 mm
aperture slots fitted across the pipe intake housing, and the
pumping rate used will ensure that ‘approach velocities’ are
< 0.1 m/s2

•

development and implementation of an OWSF Water Quality
Monitoring and Fish Salvage Plan3, and

•

the design incorporating artificial habitat elements (e.g. concrete
pipes or similar) for fish shelter from birds and predatory fish.

The overflow spillway of the OWSF will be designed to minimise harm to
fish that may descend the spillway during wet season over-spilling events.
The spillway will connect with the downstream Flinders River with a defined
channel that provides functional hydrological connectivity, so that fish have
adequate opportunities to move back to the river from the OWSF during
overspilling events.

2

3

Approach velocity: velocity of water flowing in the vector perpendicular to, and in front of, the screen face. As velocity decline steadily with increasing distance from the screen, approach velocity is measured 8 cm in front of the screen, which is typical of
screening guidelines throughout the world (see Boys et al. 2012)
Fish salvage would be in accordance with DAF’s (2004) Fish Salvage Guidelines.
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Source of Potential Impact

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

Introduction of aquatic weeds to
watercourses via contaminated
machinery and vehicles

All vehicles requiring access to the Project Study Area must have a valid
biosecurity hygiene declaration

Low (1)

Low (2)

Low (1 x 2 = 2)

Watercourses of the Project Study Area
are highly ephemeral; thus, aquatic weed
establishment is unlikely.

Unlikely to happen

Cumulative Impacts

There are no nearby resource development Projects that would interact
with the Saint Elmo Vanadium Project to cause cumulative impacts to
aquatic ecology. Anticipated changes to flow and water quality in Julia
Creek and the Flinders River due to the Project are negligible (Engeny
2019), thus, there will ne negligible interation with surrounding agricultural
land uses that wpould create cumulative impacts on aquatic ecology.

Low (1)

Very low (1)

Unfavourable impact with no material
harm to the environment

Unlikely to occur

Saint Elmo Vanadium Project: Aquatic Ecology Study

Low (1 x 1 = 1)

53

frc environmental

6.3

Assessment of Potential Impacts to Aquatic MNES species

An action is likely to have a significant impact on a threatened species if there is a real
chance or possibility that it will:
×

lead to a long-term decrease in the size of a population (important population for
vulnerable species);

×

reduce the area of occupancy of the species (important population of a vulnerable
species);

×

fragment an existing population (important population of a vulnerable species) into
two or more populations;

×

adversely affect habitat critical to the survival of a species;

×

disrupt the breeding cycle of a population (important population of a vulnerable
species);

×

modify, destroy, remove, isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline;

×

result in invasive species that are harmful to a critically endangered, endangered or
vulnerable species becoming established in the endangered, critically endangered
or vulnerable species’ habitat;

×

introduce disease that may cause the species to decline; and / or

×

interfere with the recovery of the species.

Aquatic MNES species are highly unlikely to occur in or near the Project Study Area. Thus,
populations of aquatic MNES species are sufficiently displaced from the Project to have no
risk of direct or indirect impact from the Project. The mitigations described above further
reduce any risk of indirect impacts.

6.4

Assessment Against the Performance Outcomes of State Code 18

The aspects of the project that require assessment against State Code 18 are:
×

temporary loss of minor waterways in mined areas

×

pipeline crossing of Alick Creek, and

×

the Flinders River off-take, aqueduct and OWSF.

These will be assessed after the waterways have been assessed in the field surveys.
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7

Conclusions

The aquatic ecological value of waterways of the Project Study Area was assessed as
moderate, as they provide favourable habitat for common species of fish and invertebrates,
noting that in-stream aquatic habitat is restricted to temporary, isolated pools.
Aquatic MNES species are highly unlikely to occur in or near the Project Study Area. Thus,
populations of aquatic MNES species are sufficiently displaced from the Project to have no
risk of direct or indirect impact from the Project.
While the predominant waterways of the Project Study Area (i.e. Julia Creek, Alick Creek
and the Flinders River) have major importance as corridors for fish passage, Horse Creek
and other smaller waterways have only low importance as corridors for fish passage.
Regulated vegetation types occur in the riparian zone the Project Study Area.
All native aquatic species known from and likely to occur in waterways of the Project Study
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 the Project Study Area.
The following potential sources of impact on aquatic ecological values associated with the
Project were identified:
×

temporary direct loss of minor waterways

×

diversion of water from the Flinders River to the OWSF

×

discharge of mine-affected water to waterways

×

localised sedimentation of waterways

×

localised increases in turbidity and total suspended solids

×

localised contamination of waterways

×

waterway crossings and impacts to fish passage

×

stranding of fish in water infrastructure

×

introduction of aquatic weeds to waterways,

×

cumulative impacts.

All sources of impact were assessed as having a low risk of adverse impact to aquatic
ecological values.
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Assessment of waterway barrier works against the Performance Outcomes of State Code
18 will be completed following assessment of the waterways in the field survey.
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Appendix A

MNES Search Results
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EPBC Act Protected Matters Report
This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.
Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.
Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 28/04/20 10:49:48
Summary
Details
Matters of NES
Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010
Coordinates
Buffer: 50.0Km

Summary
Matters of National Environmental Significance
This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties:

None

National Heritage Places:

None

Wetlands of International Importance:

None

Great Barrier Reef Marine Park:

None

Commonwealth Marine Area:

None

Listed Threatened Ecological Communities:

1

Listed Threatened Species:

12

Listed Migratory Species:

12

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land:

None

Commonwealth Heritage Places:

None

Listed Marine Species:

17

Whales and Other Cetaceans:

None

Critical Habitats:

None

Commonwealth Reserves Terrestrial:

None

Australian Marine Parks:

None

Extra Information
This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves:

None

Regional Forest Agreements:

None

Invasive Species:

13

Nationally Important Wetlands:
Key Ecological Features (Marine)

None
None

Details
Matters of National Environmental Significance

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.
Name
Status
The community of native species dependent on natural Endangered
discharge of groundwater from the Great Artesian
Basin

Listed Threatened Species
Name
Birds
Calidris ferruginea
Curlew Sandpiper [856]

Type of Presence
Community likely to occur
within area

[ Resource Information ]
Status

Type of Presence

Critically Endangered

Species or species habitat
may occur within area

Erythrotriorchis radiatus
Red Goshawk [942]

Vulnerable

Species or species habitat
likely to occur within area

Erythrura gouldiae
Gouldian Finch [413]

Endangered

Species or species habitat
may occur within area

Grantiella picta
Painted Honeyeater [470]

Vulnerable

Species or species habitat
may occur within area

Neochmia ruficauda ruficauda
Star Finch (eastern), Star Finch (southern) [26027]

Endangered

Species or species habitat
likely to occur within area

Rostratula australis
Australian Painted Snipe [77037]

Endangered

Species or species habitat
may occur within area

Tyto novaehollandiae kimberli
Masked Owl (northern) [26048]

Vulnerable

Species or species habitat
may occur within area

Mammals
Macroderma gigas
Ghost Bat [174]

Vulnerable

Species or species habitat
likely to occur within area

Macrotis lagotis
Greater Bilby [282]

Vulnerable

Species or species habitat
may occur within area

Sminthopsis douglasi
Julia Creek Dunnart [305]

Vulnerable

Species or species habitat
known to occur within area

Reptiles

Name
Acanthophis hawkei
Plains Death Adder [83821]
Sharks
Pristis pristis
Freshwater Sawfish, Largetooth Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish
[60756]

Status

Type of Presence

Vulnerable

Species or species habitat
may occur within area

Vulnerable

Species or species habitat
likely to occur within area

Listed Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area
Migratory Marine Species
Pristis pristis
Freshwater Sawfish, Largetooth Sawfish, River
Sawfish, Leichhardt's Sawfish, Northern Sawfish
[60756]
Migratory Terrestrial Species
Cuculus optatus
Oriental Cuckoo, Horsfield's Cuckoo [86651]

Vulnerable

Species or species habitat
may occur within area

Motacilla cinerea
Grey Wagtail [642]

Species or species habitat
may occur within area

Motacilla flava
Yellow Wagtail [644]

Species or species habitat
may occur within area

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Species or species habitat
may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]
Calidris ferruginea
Curlew Sandpiper [856]
Calidris melanotos
Pectoral Sandpiper [858]
Charadrius veredus
Oriental Plover, Oriental Dotterel [882]
Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]
Glareola maldivarum
Oriental Pratincole [840]

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Critically Endangered

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Other Matters Protected by the EPBC Act
Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Actitis hypoleucos
Common Sandpiper [59309]
Species or species habitat
may occur within area
Apus pacificus
Fork-tailed Swift [678]

Species or species habitat
likely to occur within area

Ardea alba
Great Egret, White Egret [59541]

Species or species habitat
known to occur within area

Ardea ibis
Cattle Egret [59542]

Species or species habitat
may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]
Calidris ferruginea
Curlew Sandpiper [856]

Species or species habitat
may occur within area

Critically Endangered

Calidris melanotos
Pectoral Sandpiper [858]

Species or species habitat
may occur within area

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Species or species habitat
may occur within area

Chrysococcyx osculans
Black-eared Cuckoo [705]

Species or species habitat
may occur within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Species or species habitat
may occur within area

Glareola maldivarum
Oriental Pratincole [840]

Species or species habitat
may occur within area

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Species or species habitat
likely to occur within area

Merops ornatus
Rainbow Bee-eater [670]

Species or species habitat
may occur within area

Motacilla cinerea
Grey Wagtail [642]

Species or species habitat
may occur within area

Motacilla flava
Yellow Wagtail [644]
Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Endangered*

Species or species habitat
may occur within

Name

Threatened

Reptiles
Crocodylus johnstoni
Freshwater Crocodile, Johnston's Crocodile,
Johnston's River Crocodile [1773]

Type of Presence
area

Species or species habitat
may occur within area

Extra Information
Invasive Species

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.
Name
Birds
Passer domesticus
House Sparrow [405]
Frogs
Rhinella marina
Cane Toad [83218]
Mammals
Canis lupus familiaris
Domestic Dog [82654]
Felis catus
Cat, House Cat, Domestic Cat [19]
Mus musculus
House Mouse [120]
Sus scrofa
Pig [6]
Vulpes vulpes
Red Fox, Fox [18]
Plants
Acacia nilotica subsp. indica
Prickly Acacia [6196]
Cryptostegia grandiflora
Rubber Vine, Rubbervine, India Rubber Vine, India
Rubbervine, Palay Rubbervine, Purple Allamanda
[18913]
Jatropha gossypifolia
Cotton-leaved Physic-Nut, Bellyache Bush,

Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species

Name
Status
Cotton-leaf Physic Nut, Cotton-leaf Jatropha, Black
Physic Nut [7507]
Parkinsonia aculeata
Parkinsonia, Jerusalem Thorn, Jelly Bean Tree, Horse
Bean [12301]
Prosopis spp.
Mesquite, Algaroba [68407]
Vachellia nilotica
Prickly Acacia, Blackthorn, Prickly Mimosa, Black
Piquant, Babul [84351]

Type of Presence
habitat likely to occur within
area
Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Caveat
The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine
The following species and ecological communities have not been mapped and do not appear in reports produced from this database:
- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates
-20.53805 141.85141
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Summary
frc environmental was commissioned by Epic Environmental on behalf of Multicom
Resources Limited to assess the potential impacts to stygofaunal communities and values
within and surrounding the proposed Saint Elmo Vanadium Project (the Project), to support
the Supplementary Environmental Impact Statement (SEIS) for the Project. The
assessment comprised a stygofauna pilot study in accordance with the Queensland
Guideline for the Environmental Assessment of Subterranean Aquatic Fauna (DoSITIA
2015; DES 2018).
The scope of this study was to use desktop and field survey approaches to:
×

describe the stygofaunal values of the Project area,

×

assess the potential adverse Project impacts on the stygofaunal values, and

×

present mitigating measures for avoiding or reducing significant potential Project
impacts on stygofaunal values.

Overall, the stygofauna community of the Project study area was assessed as having:
×

low environmental value in MLA100162 based on the geology, hydrology and water
quality not providing suitable habitat conditions for stygofauna. The field survey
results will be integrated into this assessment following the field survey.

×

potentially moderate environmental value in shallow aquifers in MLA100244,
MLA100245 and MLA100246 near the Flinders River and associated with an Offsite
Water Storage Facility, based on some other shallow groundwater systems adjacent
to major waterways of the wider region known to have stygobites.

The following sources of potential Project impacts on stygofauna were identified:
×

vegetation clearing;

×

contamination of groundwater;

×

physical disturbance of groundwater ecosystems.

However, a risk-based assessment determined that the mitigated risk of impact on
stygofaunal communities and values was low for each of these potential sources of impact.
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Introduction

frc environmental was commissioned by Epic Environmental on behalf of Multicom
Resources Limited to assess the potential impacts to stygofaunal communities and values
within and surrounding the proposed Saint Elmo Vanadium Project (the Project), to support
the Supplementary Environmental Impact Statement (SEIS) for the Project. The
assessment comprised a stygofauna pilot study in accordance with the Queensland
Guideline for the Environmental Assessment of Subterranean Aquatic Fauna (DoSITIA
2015; DES 2018).
The scope of this study was to use desktop and field survey approaches to:
×

describe the stygofaunal values of the Project study area,

×

assess the potential adverse Project impacts on the stygofaunal values, and

×

present mitigating measures for avoiding or reducing significant potential Project
impacts on stygofaunal values.

This report presents:
×

an overview of stygofauna,

×

the survey methods and results of the pilot study,

×

an assessment of the stygofaunal values of the Project study area, including the
presence and composition of the stygofauna community, and

×

an assessment of the significance of potential Project impacts on the stygofaunal
values, noting mitigating measures for avoiding or reducing impacts.

The Study comprises two stages:

1

×

initial desktop assessment using literature and database sourced information, and

×

field survey to provide current, site-specific stygofauna data to support stygofaunal
values and impact assessment1.

The field survey was originally planned for May 2020 but was postponed as a measure to mitigate risks
to the Project team and broader community associated with COVID-19. At the first practical opportunity,
the field survey will be completed and the report updated with the methods and results of the field survey.
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Project Description

The proposed Project is an open cut mine, involving sequential strip mining in panels along
the north-south axis of MLA100162 to a depth of 20 – 40 m to access vanadium bearing
sedimentary material. Once this material is removed the:
×

panels will be rehabilitated by back-filling with washed waste rock and
overburden material, profiled and sheeted with topsoil, and revegetated

×

vanadium-bearing material will be processed on site prior to transportation of
product via a rail loop that connects with the existing Northern Rail Line.

It is expected that the Project will produce up to 20,000 tonnes per annum of vanadium
pentoxide over at least a 30 year mine life.
The major Project elements are:
×

shallow (average 20 – 40 m) open cut pits, with north-south aligned strip mining
panels to be sequentially mined, backfilled and rehabilitated

×

ROM stockpile area

×

overburden and topsoil management areas

×

processing plant

×

rail spur line

×

MIA

×

water management network, including extraction of water from Horse Creek
during times of flow

×

accommodation village and housing options in Julia Creek township

×

utilities (STP and effluent disposal, waste storage, potable water supply,
electricity supply)

The full Project description is provided in Chapter 3 of the EIS.
Mining will occur over the two unnamed minor tributaries within MLA100162; however Horse
Creek will not be disturbed directly. A levee on the eastern bank of Horse Creek within
MLA100162 will be constructed to prevent over-bank flood flows from Horse Creek entering
mining areas.
Additionally, Multicom proposes to establish an Offsite Water Storage Facility (OWSF) and
associated infrastructure to support the water demand for the Project. The OWSF and
associated infrastructure comprise three lease components, namely:
Saint Elmo Vanadium Project: Stygofauna Pilot Study
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×

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 (all MLAs combined are herein referred to the Project Study Area).
These leases are required to secure tenure and support the relevant permitting process
(Map 2.1).

Saint Elmo Vanadium Project: Stygofauna Pilot Study

3

141.8° E

142° E

142.2° E

k
Alic k C re e

Flinde
r s R iv e r

Ya
mb
ore

F
lin

Ri

ve

e
Cr

de

ers
ind
Fl

rs

ek

r

er
Riv

Pig

e on Cre
ek

k
Ali c
r
C

ee

k

F lind

Alick

ers River

Creek

eek

rs River

ai
lm
an

S pe

llar
y

Cr

Flinde

i
Al

ck C

Cree
k

re

M

20.6° S

20.6° S

ek

Hors
eC
reek

ck
Ali

Cr

eek

Flinders Highway

C

ek
Cre

Sp
e

k

lia

C re
e

lla
ry

Ju

Ho
rs e

ree
k

Flinders Highway

142° E

142.2° E

Ro

Flin

ad

y

r

Document Path: Y:\Utility\Mappings\Mappings\2020\200302_EE_Saint-Elmo SEIS\Workspaces\200302_Map2.1_Project_layout_20-04-30_AJ.mxd

B ark

Julia
Creek

Flinders H
ig

C lo
n

y
ighwa

Kilometres
iv e

DATE
2020-04-30
DRAWN BY
AJ
VERSION
01

kinla
yR

PROJECTION
Coordinate System: GCS GDA 1994
Datum: GDA 1994
Units: Degree

r

Scale: 1:125,000 @ A3

Minor Watercourse
Lake/Reservoir

Cloncurry

tal

P 07 3286 3850
E info@frcenv.com.au
www.frcenv.com.au

7

en

PO Box 2363
Wellington Point
Q 4160 Australia

© Copyright Commonwealth of Australia (Geoscience Australia) 2001, 2004, 2006, 2009
© The State of Queensland (Department of Natural Resources, Mines and Energy) 2018
© The State of Queensland (Department of Environment and Science) 2018
© The State of Queensland (Department of Agriculture and Fisheries) 2018

3.5

Dev
pm

Major Watercourse
SOURCES

0

25 Km

iver
yR

elo

OWSF (MLA100244)

Local Road

SCALE

0
rr
cu

i ve
at R
G illi

Pipeline (MLA100245)

Main Road

l

Map 2.1
Saint Elmo Vanadium Project Layout

±

Highway

e
Riv r

ls
Wil

Aqueduct (MLA100246)

Road Network

H

Project Area (MLA100162)

oad
Bu rk
ent a l R
e Dev e lopm

LEGEND

Saint Elmo Vanadium Project

L e ichhardt

141.8° E

Mc

Lan dsb
o ro
ug
h

D

Riv
antina e r
iam

H ig
hw
ay

d ers R iver

hway

Richmond

frc environmental

3

Overview of Stygofauna

3.1

Description

Stygofauna are subterranean aquatic animals that live in the pores, voids and cavities of
aquifers and other groundwater ecosystems. Many species of stygofauna have specialised
adaptations to underground life, including:
×

small body size (e.g. many species have a total body length <1 mm);

×

lack of pigmentation;

×

absence of eyes; and

×

elongated appendages (for tactile sensing of the surrounding environment).

Crustaceans, including copepods, amphipods, isopods and syncarids, typically dominate
the composition of stygofaunal communities, although oligochaetes, molluscs, mites,
insects and rotifers are also common. Blind fish and eels are also known from some cave
systems, such as those in Western Australia.
Stygofauna taxa are grouped into one of several classes based on the degree of their
requirement for subterranean life (Tomlinson & Boulton 2008). For the purpose of this
assessment, two classes of stygofauna are considered:

3.2

×

stygobites: obligate groundwater aquatic fauna that have specialised adaptations to
underground life, and that live within and are dependent on groundwater systems
for their entire life, and

×

stygoxenes: aquatic fauna that facultatively use groundwater ecosystems, but are
not dependent on groundwater to complete their life cycle.

Status under Commonwealth and State Legislation

Stygofauna have no conservation listing under State legislation. Under Commonwealth
legislation, the Cape Range Remiped (Kumonga exleyi), known only from Cape Range in
Western Australia, is listed as Vulnerable under the Commonwealth’s Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act).
The Project study area is outside the known range of the Cape Range Remiped. Therefore,
listed species of stygofauna are not anticipated to occur in the Project study area.

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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3.3

Distribution

Stygofauna communities are widely distributed across Australia (Tomlinson & Boulton
2008), and have been found in temperate, sub-tropical and tropical regions of eastern
Australia (Hancock & Boulton 2008; Cook et al. 2012). At the family level, stygofauna are
widespread and many families that include stygofaunal species also include surface water
and marine species (e.g. copepods, rotifers and mites).
However, at the species level many taxa have a narrow distributional range (i.e. stygofauna
communities contain species that occur exclusively within a small area), and thus
stygofauna communities are generally thought to have high endemism (Boulton et al. 2010;
Harvey et al. 2011). For example, 23% of the stygofauna species that were sampled on two
or more occasions in a long-term study of stygofauna in the Pilbara region of Western
Australia were sampled from within the same sub-region, and the median area of
distribution of these stygofaunal species was 683 km2 (Halse et al. 2014), with almost all
stygofaunal species having distributions of less than 1,000 km2 (Eberhard et al. 2009). A
species of Parabathynellidae was recorded from three bores in the Burdekin River Alluvial
Aquifer in Queensland, with two of these bores located approximately 20 km apart (Cook et
al. 2012), suggesting a potential distribution of approximately 400 km2. Additionally, studies
in both Western Australia and Queensland have found evidence that sub-catchment
boundaries can demarcate locations of turn-over of stygofaunal species (Finston et al. 2007;
Little et al. 2016). Therefore, areas of approximately 400 – 600 km2 within a single subcatchment may represent reasonable estimates of distribution of most stygofaunal species,
acknowledging that site-specific factors (e.g. highly confined aquifers) may impose further
restrictions on distribution in some cases, or create strong population subdivision within
species on smaller spatial scales (Cook et al. 2012; Little et al. 2016).

3.4

Ecology and Habitat

Stygofauna are thought to provide important ecosystem services relating to the
maintenance of hydrological connectivity and groundwater quality by consuming the
microbial communities that form biofilms on the substrate matrix of the aquifer (Boulton et
al. 2008; Hancock & Boulton 2008). Therefore, despite the short length of food webs in
groundwater ecosystems (i.e. biofilm Þ stygofauna), stygofauna occupy a critical trophic
position in these food webs that likely sustains the health of groundwater ecosystems.
The suitability of a groundwater ecosystem to provide habitat for stygofauna is dependent
on several environmental factors, including:
×

geology;

×

groundwater hydrology; and

×

groundwater quality.

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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For example, stygofauna are generally thought to prefer shallow water aquifers with high
secondary porosity in groundwater recharge areas, with groundwater of high quality
(specifically neutral pH and low electrical conductivity) intersecting the root zone of
terrestrial vegetation (Eamus et al. 2006; Tomlinson & Boulton 2008; Schulz et al. 2013).
While there are clear associations between stygofauna diversity and generalised
assumptions of stygofauna habitat suitability, there are also notable exceptions that
demonstrate that almost any groundwater ecosystem has the potential to provide habitat
for stygofauna (Glanville et al. 2016). For example, in Queensland stygofauna have been
found in areas of natural vegetation, intensively cultivated vegetation (e.g. sugar cane) and
in heavily cleared (or very sparsely vegetated) areas (Hancock & Boulton 2008; Cook et al.
2012; GHD 2013); indicating that water tables that intersect the root zone of terrestrial
vegetation are not an essential habitat characteristic of aquifers containing stygofauna.
Further discussion of the geological, hydrological and water quality characteristics of
groundwater ecosystems that generally provide suitable habitat for stygofauna is presented
below.

Geology
Stygofauna have the potential to occur in aquifers composed of any geological unit with
sufficient pore space to complete their life cycle (Tomlinson & Boulton 2008). Consequently,
stygofauna are less likely in geological units with relatively small pore spaces, such as those
dominated by mudstone, siltstone and clays. Preliminary discovery rates of stygofauna in
Queensland indicate that (Glanville et al. 2016):
×

no stygofauna have been recorded in mudstone and siltstone to date;

×

stygofauna are less common in clay, coal and basalt dominated lithologies; and

×

stygofauna are most common in alluvium, granite, gravel, sand, sandstone, silt, and
volcanic geological units.

The diversity of stygofauna in Queensland is highest in alluvium, with 14 described families
in alluvial geological units; five in both basalt and coal; four in both gravel and sand; two in
sandstone; and one in silt (Glanville et al. 2016). Limestone reportedly has diverse
stygofauna communities (Tomlinson & Boulton 2008), with preliminary data indicating the
presence of stygofauna in limestone geological units in Queensland (EPA 2006; frc
environmental, unpublished data).

Groundwater Hydrology
Geological units with large pore spaces also provide for hydrological connectivity through
groundwater ecosystems, which influences how quickly organic matter and oxygenated
Saint Elmo Vanadium Project: Stygofauna Pilot Study
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water are replenished, and may also determine the extent to which stygofauna can move
through groundwater ecosystems. In alluvial aquifers in eastern Australia the average
number of stygofauna taxa was higher within 6 m from the water table level, and where the
water table level was less than approximately 15 m below the ground (Hancock & Boulton
2008). Other studies have shown similar results, with a statistically lower diversity of
stygofauna in deeper aquifers than shallow aquifers (Halse et al. 2014). However, in
Queensland, stygofauna have been recorded from over 60 m below ground (Glanville et al.
2016), indicating that deeper groundwater ecosystems can also support stygofaunal
communities.
The general trend of higher diversity of stygofauna in shallow aquifers is speculated to be
because most shallow groundwater systems have higher concentrations of organic matter
and oxygenated water than deeper groundwater, as a virtue of proximity to the surface.
Proximity to groundwater recharge areas may also represent a favourable habitat
characteristic for stygofauna, due to greater organic matter availability and concentration of
dissolved oxygen in water. In aquifers with poor to very poor recharge, stygofauna
abundance is low, and is typically higher in aquifers with good to very good recharge (Schulz
et al. 2013). Thus, alluvial aquifers close to watercourses that function as groundwater
recharge zones often have high abundance and diversity of stygofauna (Hancock & Boulton
2008).

Groundwater Quality
While the mean electrical conductivity of water from which stygofauna have been sampled
is less than 4,000 µS/cm, they have been recorded from a broad range of electrical
conductivities (11.5 – 54,800 µS/cm) (Glanville et al. 2016). Tolerance to high electrical
conductivity is likely to vary among taxa, with only crustaceans (i.e. copepods and
syncarids) reported from the upper end of this range (Glanville et al. 2016). Crustaceans
found in surface water habitats commonly have a higher salinity tolerance than other taxa
(e.g. insects, mites, gastropods) (Dunlop et al. 2008); thus, crustacean taxa may be more
likely to occur in groundwater with high electrical conductivity than other stygofaunal taxa.
The minimum concentration of dissolved oxygen needed to support stygofauna
communities is unknown. Some taxonomic groups are likely to be tolerant of relatively low
dissolved oxygen, and others requiring higher dissolved oxygen concentrations (Halse et
al. 2014). However, bores with the highest diversity of stygofauna had dissolved oxygen
levels ranging from approximately 20 to 60% saturation (Halse et al. 2014).
Stygofauna have been recorded from groundwater with pH ranging from 3.5 to 10.3, with
diversity highest when pH is between 6.5 and 7.5 (average of 7.0) (Hancock & Boulton
2008). Total dissolved solids (TDS) may influence the diversity of stygofauna, with
stygofauna in Western Australia almost always absent where TDS is higher than 15 mg/L
and not recorded when higher than 35 mg/L (Halse et al. 2014), although syncarids in
Saint Elmo Vanadium Project: Stygofauna Pilot Study
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Queensland have been reported from groundwater systems where TDS was 1090 mg/L (frc
environmental, unpublished data). Other water quality parameters, such as ionic
composition, may also influence the diversity and taxonomic composition of stygofauna
(Halse et al. 2014).

3.5

Threats to Stygofauna

Stygofauna are threatened by activities that impact:
×

the quantity of groundwater (i.e. reduced groundwater level and pressure via
groundwater extraction or aquifer dewatering). Reduced water levels reduce the
amount of habitat available for stygofauna. Reduced groundwater pressure reduces
the rate of groundwater flow, which may in turn reduce the recharge of oxygen-rich
water or water with high organic matter concentrations (which supports groundwater
food webs).

×

the quality of groundwater (e.g. contamination from above ground sources, including
nutrient enrichment and spills of pesticides and hydrocarbons). Impacts may be
lethal (i.e. mortality of stygofauna) or sub-lethal (i.e. reduced rate of reproduction,
impacted physiology).

×

patterns of recharge and discharge from groundwater ecosystems, such as a
reduction in flow in a watercourse that provides recharge to the underlying aquifer.
This may reduce the recharge of oxygen-rich water or water with high organic matter
concentrations (which supports groundwater food webs), and may result in lowering
of the water table, which reduces habitat availability.

×

permeability and void spaces of the aquifer matrix (e.g. compaction of soil by heavy
machinery), which reduces habitat quality and habitat availability.

×

physical habitat of the aquifer (e.g. excavation of mine pits), which reduces the
available habitat for stygofauna.

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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4

Assessment of Stygofauna Habitat Suitability, Community
Composition and Environmental Values

4.1

Assessment Methods

Stygofauna were assessed using desktop review and field survey approaches, as described
for a stygofauna pilot study in the Guideline for the Environmental Assessment of
Subterranean Aquatic Fauna (DoSITIA 2015); see also DES (2018).

Desktop Review
A desktop review was undertaken to determine the suitability of groundwater ecosystems
within the Project study area to provide habitat for stygofauna on the basis of geological,
hydrological and water quality characteristics. This included:
×

review of previous studies to determine the recorded presence and distribution of
stygofauna in the region;

×

review of hydrogeological data for the Project study area; and

×

review of groundwater pH, electrical conductivity (EC) and Total Dissolved Solids
(TDS) data within the Project study area.

Field Survey
Of the five monitoring bores in MLA100162, only one (i.e. bore MB03) intercepts a
groundwater system at depth below the orebody to be mined; the other four bores are
consistently dry (Douglas Partners 2019). Bore MB03 will be sampled for stygofauna during
the field survey.
The full water column of the bore will be sampled using three hauls of a weighted
phreatobiological net (similar to a plankton net) with mesh size of 150 µm, and three hauls
with a net with mesh size of 50 µm. Samples will be preserved in 100% methanol and
transported to frc environmental’s laboratory where stygofaunal specimens will be identified
to Order or Family using available taxonomic keys. Each specimen will be then identified to
morpho-species as taxonomic keys are not available for species-level identification of
stygofauna. All laboratory analyses will be completed by suitably qualified aquatic
ecologists.
Two bores that target the Flinders River alluvial aquifer are planned to be installed near the
OWSF location. After the bores have been established they will be sampled if it is deemed
required after the field survey. .
Saint Elmo Vanadium Project: Stygofauna Pilot Study
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Assessment of Environmental Value
The environmental values of stygofauna of the Project study area were determined using
the following criteria:

2

3

×

high value: threatened species listed under State or National legislation;

×

moderate value: non-listed stygobites and / or suitable 2 habitat for stygofauna
present (as defined in Section 3.0); and

×

low value: only non-listed stygoxenes and / or potentially suitable 3 habitat for
stygofauna present (as defined in Section 3.0).

suitable habitat means geological, hydrological and water quality characteristics of groundwater
ecosystems that are generally known to support high diversity of stygofauna, as described in Section
3.4.
potentially suitable habitat means geological, hydrological and / or water quality characteristics of
groundwater ecosystems that are outside the general habitat characteristics known to support diverse
stygofauna communities, but within the range from which stygofauna have been recorded.

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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4.2

Results of Desktop Assessment

Stygofauna of the Region
The diversity and biogeography of stygofauna in Queensland have been synthesised by
Glanville et al. (2016), with key findings being:
×

A total of 24 described families and 23 described genera have been recorded from
Queensland across numerous bioregional areas. The Project study area is located
in the Gulf Plains Bioregion, with no published records of stygofauna from this
region, but one family from one sample recorded from the adjacent Mount Isa
Bioregion

×

Syncarid shrimps (families Parabathynellidae and Bathynellidae) are the two most
widespread families in Queensland, followed by Cyclopidae (copepods) and
Naididae (clitellate oligochaete worms). All of these taxa are reported from a wide
range of lithology types, including alluvium, gravel, sand, sandstone and fractured
basalt.

×

Of all described stygofauna families recorded from Queensland to date, 36% are
crustaceans, with the taxonomic richness of syncarid crustaceans higher in
Queensland than the global average, but the richness of amphipods in Queensland
lower than the global average.

An unpublished stygofauna survey of several shallow groundwater systems in the northern
part of Mitchell Grass Downs bioregion (adjacent to the Gulf Plains Bioregion) found
stygobitic amphipods (Melitidae and Paramelitidae) in one of the systems, with both
systems having several stygoxene taxa present (frc environmental, unpublished data). The
system containing the stygobites, which also had the highest abundances and diversity of
stygoxenes, was a high yielding, shallow alluvial aquifer adjacent to a major waterway.

Geology
The geology of the Project study area is characterised by (Douglas Partners 2019):
×

Allaru Mudstone, which is outcropping (i.e. limited) in MLA100162 and comprises
mudstone within interbeds of siltstone, and minor amounts of limestone and
sandstone;

×

Toolebuc Formation, which is to a depth of approximately 25 m below ground and
comprises mudstone with thin layers of siltstone, bituminous shale, subordinate

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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labile sandstone, coquinite, limestone, marl and conglomerate. The Toolebuc
Formation hosts the vanadium deposit targeted by the Project;
×

Wallumbilla Formation, which is to a depth of approximately 200 m below ground
and comprises mainly of mudstone and siltstone with minor thin interbeds of fine
sandstone and limestone

×

Hooray Sandstone, which is to a depth of 200 to 300 m below ground and comprises
coarse grained quartzose sandstone with minor siltstone conglomerate and coal;
and

×

The hydrogeological basement, which is >300 m below ground and comprises pink,
red and grey weathered to fresh granite.

The geology of the Project study area thus predominantly comprises geological (e.g. mud
stone and silt stone) units from which stygofauna have not been reported (Glanville et al.
2016). While stygofauna have been recorded from sandstone geologies, the Hooray
Sandstone is some 200 – 300 m deep, well below the Project study area. Thus, the geology
of the Project study area is considered to be unsuitable for providing habitat for stygofauna.
A small area within the south-eastern section of the OWSF (MLA100244), approximately 5
km of the pipeline (MLA100245),and the whole aqueduct (MLA100246) is located on the
Flinders River alluvium, where shallow alluvial groundwater ecosystems are present. The
alluvium comprises up to 30 m of unconsolidated clays, silts, sands and gravels. An
assessment of the Flinders River Alluvium and its ability to provide habitat for stygofauna
will be completed after the field survey.

Hydrology
In eastern Australia the average number of stygofauna taxa was higher when the samples
were collected where the water table was less than approximately 15 m below ground
(Glanville et al. 2016).
There are no shallow (near surface) aquifers of note within MLA100162. The nearest
shallow groundwater resources are within alluvial deposits associated with the Flinders
River, which are at least 20 km east of MLA100162 (Douglas Partners 2019). The main
water-bearing unit of MLA100162 is the Hooray sandstone, some 200 – 300 m below
ground, although bore MB03 intercepted an isolated area of shallow groundwater in
MLA100162 at approximately 15.8 m below ground (Douglas Partners 2019). The other five
bores in MLA100162 did not intercept groundwater (noting their drilled depth ranged from
approximately 16 – 20 m below ground). The groundwater table at all five bores in
MLA100162 was assessed as being below the orebody (Douglas Partners 2019).

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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Therefore, the groundwater ecosystems of the Project study area (i.e. the area within and
above the orebody to be mined) have unsuitable hydrological characteristics to provide
habitat for stygofauna.
A small portion of the south-eastern section of the OWSF (MLA100244), approximately 5
km of pipeline (MLA100245), and the whole aqueduct (MLA100246) is located on the
Flinders River alluvium, where shallow alluvial groundwater ecosystems are present, noting
that there is no available data for depth to water table. An assessment of the Flinders River
Alluvium and how its hydrological characteristics support stygofauna will be completed after
the field survey.

Water Quality
The mean electrical conductivity of water from which stygofauna have been sampled across
Queensland is less than 4,000 µS/cm; however, the range of electrical conductivity
concentrations of groundwater that stygofauna have been sampled from is very large
(11.5 – 54,800 µS/cm) (Glanville et al. 2016). Electrical conductivity recorded at bore MB03
ranged from 4,500 to 8,000 µS/cm over three sampling events in 2018 (Douglas Partners,
2019). Therefore, the electrical conductivity of groundwater of the Project study area is
potentially suitable for stygofauna.
Stygofauna have been recorded from groundwater with pH ranging from 3.5 to 10.3, but
diversity is highest between 6.5 and 7.5 (mean of 7.0) (Hancock & Boulton 2008). The pH
of groundwater recorded at bore MB03 range from 6.6 to 7.3 over three sampling events in
2018 (Douglas Partners 2019). The pH of groundwater of the Project study area is suitable
for stygofauna.
In Western Australia, stygofauna were almost always absent where total dissolved solids
(TDS) was higher than 15 mg/L and were not recorded when higher than 35 mg/L (Halse et
al. 2014); however, a recent study in Queensland found stygofauna where TDS was
1,090 mg/L (frc environmental unpublished data). TDS of groundwater recorded at bore
MB03 ranged from 2,760 to 5,080 mg/L over three sampling events in 2018 (Douglas
Partners, 2019) , indicating that TDS of the Project study area is generally unsuitable for
stygofauna.
A small portion of the south-eastern section of the OWSF (MLA100244), approximately
5 km of pipeline (MLA100245), and whole aqueduct (MLA100246) is located on the
Flinders River alluvium, where shallow alluvial groundwater ecosystems are present, noting
that there is no available data for water quality. An assessment of the Flinders River
Alluvium and how water quality characteristics support stygofauna will be completed after
the field survey.
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4.3

Results of the Field Survey

The field survey was originally planned for May 2020 but was postponed as a measure to
mitigate risks to the Project team and broader community associated with COVID-19. At
the first practical opportunity when the OWSF bores have been constructed, the field survey
will be completed and the report updated with the methods and results of the field survey.
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4.4

Environmental Values of Stygofauna of the Project Area

Overall, the stygofauna community of the Project study area was assessed as having:
×

low environmental value in MLA100162 based on the geology, hydrology and water
quality not providing suitable habitat conditions for stygofauna. The field survey
results will be integrated into this assessment following the field survey.

×

potentially moderate value in shallow aquifers within MLA100244, MLA100245 and
MLA100246 near the Flinders River based on some other shallow groundwater
systems adjacent to major waterways of the wider region known to have stygobites.
This will be reassessed following sampling of stygofauna from the two bores
proposed to be constructed at the OWSF, targeting the Flinders River alluvial
aquifer, if deemed required.

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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5

Impact Assessment and Mitigation

5.1

Potential Sources of Impact to Stygofauna

The following potential sources of impact from the Project on stygofauna were identified:
×

vegetation clearing;

×

localised contamination of groundwater

×

physical disturbance of groundwater ecosystems, and

×

cumulative impacts.

Vegetation Clearing
Terrestrial vegetation overlying shallow groundwater ecosystems, where the water table
intersects the root zone of the vegetation, is thought to provide favourable habitat conditions
for stygofauna (Eamus et al. 2006; Hancock & Boulton 2008). Clearing of vegetation may
therefore reduce the habitat quality of shallow groundwater ecosystems for stygofauna.
Potential impacts would be localised to immediate area of clearing.

Contamination of Groundwater
Contamination of groundwater includes leakage of toxicants from fuels, oils and other
lubricants required for the operation of vehicles and machinery. Chemicals, fuel and oil are
toxic to aquatic flora and fauna at relatively low concentrations. Spilt chemicals, fuel and
oils have potential to seep into shallow groundwater ecosystems, where they can impact
the condition of the groundwater ecosystem and cause lethal or sub-lethal impacts to
stygofauna. Potential impacts would depend on the magnitude of any chemical, fuel or oil
spill, but a small chemical, fuel or oil spill from a processing area or vehicle would likely
cause impact on a relatively local scale within the potential impact area.

Physical Disturbance of Groundwater Ecosystems
The following mining activities have the potential to impact stygofaunal communities by
directly disturbing groundwater ecosystems:
×

removal of topsoil and overburden from mining areas and transport corridors;

Saint Elmo Vanadium Project: Stygofauna Pilot Study
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×

open cut mining;

×

drawdown and depressurisation of water tables; and

×

road and rail transportation of mined product, which may lead to compaction of soil
and aquifers and reduce habitat quality of groundwater ecosystems for stygofauna
(i.e. compress voids, pores and cavities within the ground matrix where stygofauna
live).

Seepage from the OWSF may slightly raise water levels of a small area of the Flinders River
alluvial aquifer, which would increase potential stygofauna habitat rather than impact it.

Cumulative Impacts
Cumulative impacts to stygofauna from the Project are negligible, because MLA100162
likely has low stygofauna values. Potential influences to groundwater ecosystem of the
Flinders River alluvial aquifer are likely to be beneficial to stygofauna (i.e. seepage raising
a small section of the water table), and thus would off-set any future groundwater extraction
from the alluvial aquifer, noting no current users of the Flinders River alluvial aquifer have
been identified.

5.2

Risk-based Impact Assessment

The risk assessment determines the level of risk as an outcome of the consequence and
likelihood of the potential impact (Table 5.1 to Table 5.3). The 5 x 3 risk matrix (Table 5.3)
gives risk scores ranging between one and 15, with risk being:
-

low, when the score is <5;

-

medium, when the score is >5 but <10; and

-

high, when the score is >10.
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Table 5.1

Ratings used to assess the likelihood of potential impacts.

Rating

Likelihood of occurrence

Very high (5)

Almost certain to occur frequently

High (4)

Probably would happen sometimes to frequently

Moderate (3)

Could happen sometimes

Low (2)

Remote possibility of occurring or not expected to occur

Very low (1)

Definitely would not happen at all

Table 5.2

Ratings used to assess the consequence of potential impacts.

Rating

Consequence of potential impacts

High

Catastrophic, irreversible or critical long-term environmental harm or loss;
significant harm or loss of sensitive components of the environment; significant
harm or loss of protected components of the environment, such as protected
wetlands or MNES.

Moderate

Significant short-term but reversible harm of the environment; minor
environmental harm to sensitive or protected components of the environment,
such as protected wetlands or MNES.

Low

Unfavourable impact with no material harm to the environment and no impact on
sensitive or protected components of the environment.

Table 5.3

Environmental risk matrix.

Consequence

Likelihood
Very Low (1)

Low (2)

Moderate (3)

High (4)

Very High
(5)

Low (1)

1

2

3

4

5

Moderate (2)

2

4

6

8

10

High (3)

3

6

9

12

15
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Table 5.4

Risk-based Impact Assessment.

Source of Potential Impact

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk
to stygofauna

Vegetation clearing leading to impacts on
stygofauna

Clearing only the area needed for Project operations

Low (1)

Low (2)

Low (1 x 2 = 2)

Revegetating and / or grassing areas as part of rehabilitation

Unfavourable impact with no material
harm to the environment

Not expected to occur:

Shallow groundwater systems in
MLA100162,
where
most
disturbances will occur, are very
limited and have low stygofaunal
values
Localised contamination of groundwater

All applicable materials will be stored and handled in accordance with the relevant
legislative requirements and Australian Standards, including but not limited to the
provisions of:
AS 3780:2008 – The storage and handling of corrosive substances
AS 1940:2004 – The storage and handling of flammable and combustible liquids
AS 3833:2007 – Storage and handling of mixed classes of dangerous goods in packaged
and intermediate bulk containers

depth of groundwater in MLA100162
is below the root zone of vegetation
minimal vegetation disturbances due
to construction of the pipeline, OWSF
and aqueduct.

Low (1)

Low (2)

Low (1 x 2 = 2)

Unfavourable impact with no material
harm to the environment

Not expected to occur given the
mitigations

Shallow groundwater systems in
MLA100162,
where
most
disturbances will occur, are very
limited and have low stygofaunal
values

Refuelling will be in designated bunded areas or contained within the pit.
Runoff from workshop areas will be managed in the mine water management system.
A spill response protocol will be developed and implemented.
Physical disturbance of groundwater
ecosystems leading to impacts on
stygofauna

Cumulative impacts

Disturbing only areas needed for Project operations

Low (1)

Moderate (3)

Appropriate storage and stockpiling of topsoils to avoid compaction and maintain quality
for rehabilitation

Unfavourable impact with no material
harm to the environment

Could occur:

Implementing water level and quality monitoring across an appropriately designed bore
field

Shallow groundwater systems in
MLA100162,
where
most
disturbances will occur, are very
limited and have low stygofaunal
values

Cumulative impacts to stygofauna from the Project are negligible, because MLA100162
likely has low stygofauna values. Potential influences to groundwater ecosystem of the
Flinders River alluvial aquifer are likely to be beneficial to stygofauna (i.e. seepage raising
a small section of the water table), and thus would off-set any current or future groundwater
extraction from the alluvial aquifer..

Low (1)

Low (2)

Unfavourable impact with no material
harm to the environment

Not expected to occur
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MLA100162

Low (1 x 3 = 3)

disturbance
ecosystem

of
in

Low (1 x 2 = 2)
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6

Conclusions

Overall, the stygofauna community of the Project study area was assessed as having:
×

low environmental value in MLA100162 based on the geology, hydrology and water
quality not providing suitable habitat conditions for stygofauna. The field survey
results will be integrated into this assessment following the field survey.

×

potentially moderate environmental value in shallow aquifers within MLA100244,
MLA100245 and MLA100246 near the Flinders River based on some other shallow
groundwater systems adjacent to major waterways of the wider region known to
have stygobites.

The following sources of potential Project impacts on stygofauna were identified:
×

vegetation clearing;

×

contamination of groundwater;

×

physical disturbance of groundwater ecosystems.

However, a risk-based assessment determined that the mitigated risk of impact on
stygofaunal communities and values was low for each of these potential sources of impact.
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