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Executive Summary
Multicom Resources Limited (Multicom) have proposed the Saint Elmo Vanadium Project
(the Project) on Mining Lease Application (MLA) 100162. frc environmental was
commissioned by Epic Environmental on behalf of Multicom to assess the aquatic
ecological values of waterways and wetlands on MLA100162, and associated impacts of
the Project on aquatic ecological values, to support the approvals process for the Project.
MLA100162 is located approximately 25 km east of the township of Julia Creek in northwest Queensland. There are no major watercourses on MLA100162, although there are
three minor waterways, all of which are tributaries of Julia Creek in the Cloncurry River
Catchment (Flinders River Basin); only one of these minor tributaries is named (Horse
Creek).
The scope of this aquatic ecology study is to:
×

describe the aquatic ecological values of watercourses and sensitive aquatic
environmental receptors in and surrounding MLA100162

×

identify the potential sources of adverse ecological impact from the proposed mining
development on aquatic ecological values, and

×

assess the aquatic ecological impact of the proposed development using a riskbased approach to impact assessment.

The aquatic ecological values of watercourses in and surrounding MLA100162 was
assessed as low. The watercourses provide only temporary / ephemeral habitat for
common species invertebrates, and possibly some fish and aquatic plants. Aquatic MNES
are not reported to occur in or surrounding MLA100162, although regulated vegetation
types occur in the riparian zone. The watercourses of MLA100162 are not important
corridors for fish passage.
All aquatic species recorded from watercourses in and surrounding MLA100162 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 watercourses in
or surrounding MLA100162.
The following potential sources of impact on aquatic ecological values associated with the
Project were identified:
×

temporary direct loss of minor waterways

×

extraction of water from Horse Creek
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×

discharge of mine-affected water to waterways

×

localised sedimentation of watercourses

×

localised increases in turbidity and total suspended solids

×

localised contamination of waterways, and

×

introduction of aquatic weeds to waterways.

All sources of impact were assessed as having a low risk of impact to aquatic ecological
values.
The three aquatic MNES species known from the Flinders River Basin are highly unlikely to
occur in waterways within MLA100162, with the nearest likely population of:
×

freshwater sawfish some 300 km from MLA100162

×

freshwater crocodile some 80 km from MLA100162, and

×

estuarine crocodile some 300 km from MLA100162.

Thus, populations of these MNES species are sufficiently displaced from MLA100162 to
have no risk of direct or indirect impact from the Project.
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1

Introduction

Multicom Resources Limited (Multicom) have proposed the Saint Elmo Vanadium Project
(the Project) on Mining Lease Application (MLA) 100162. frc environmental was
commissioned by Epic Environmental on behalf of Multicom to assess the aquatic
ecological values of waterways and wetlands on MLA100162, and associated impacts of
the Project on aquatic ecological values, to support the approvals process for the Project.
MLA100162 is located approximately 25 km east of the township of Julia Creek in northwest Queensland. There are no major watercourses on MLA100162, although there are
three minor waterways, all of which are tributaries of Julia Creek in the Cloncurry River
Catchment (Flinders River Basin); only one of these minor tributaries is named (Horse
Creek).
The scope of this aquatic ecology study is to:
×

describe the aquatic ecological values of watercourses and sensitive aquatic
environmental receptors in and surrounding MLA100162

×

identify the potential sources of adverse ecological impact from the proposed mining
development on aquatic ecological values, and

×

assess the aquatic ecological impact of the proposed development using a riskbased approach to impact assessment.
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Methods

A desktop approach was used to assess the ecological values in and surrounding
MLA100162. 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 2008

-

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

-

freshwater-dependent regulated vegetation, listed under the VM Act

×

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

×

hydrological and water quality data recorded at DNRME gauging station 915208A
on Julia Creek at the township of Julia Creek

×

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.

The aquatic ecological values in and surrounding MLA100162 were assessed using the
criteria in Table 2.1. In-stream and riparian areas were assessed separately.
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Table 2.1

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)

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

2.1

Impact Assessment

The assessment of impacts comprised:
×

×

a risk-based assessment, with the level of risk being an outcome of the
consequence and likelihood of the potential impact (Table 2.2 to Table 2.4). The 5
x 3 risk matrix (Table 2.4) 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.

specific assessment of potential impacts to aquatic MNES using the Significant
Impact Guidelines 1.1 (DotEE 2013).

To determine the applicable aquatic MNES species and ecological communities, Atlas of
Living Australia (ALA 2019) was searched on 1 May 2019 at two spatial scales (note the
EPBC Protected Matters search tool was not accessible at the time of report preparation,
hence ALA was used):
×

MLA100162 with a 10 km radius, and

×

the whole Flinders River Basin.
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Table 2.2

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 2.3

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, with no impact
to sensitive or protected components of the environment.

Table 2.4

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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3

Aquatic Ecological Values

3.1

Aquatic Matters of National Environmental Significance

At the MLA100162 scale no aquatic species of reptile, invertebrate or fish that is listed under
the EPBC occurred (ALA 2019).
At the scale of the whole Flinders River Basin (ALA 2019):
×

one vulnerable aquatic species, freshwater sawfish (Pristis pristis) was identified,
and

×

two listed marine species, freshwater crocodile (Crocodylus johnstoni) and estuarine
crocodile (C. porosus), were identified.

However, further review of ALA (2019) showed that the closest record of:
×

freshwater sawfish was in the estuarine reaches of the lower Flinders River, some
300 km downstream from MLA100162

×

freshwater crocodile was over 80 km (straight line distance) downstream from
MLA100162 on the mainstem of the Flinders River in a reach with large permanent
waterholes (assessed using review of satellite imagery)

×

estuarine crocodile was in the estuarine reaches of the lower Flinders River, some
300 km downstream from MLA100162.

Consequently, no aquatic MNES is likely to occur in or near MLA100162, because:

3.2

×

there are no records of freshwater sawfish, freshwater crocodile or estuarine
crocodile species in or near MLA100162, and

×

the minor, highly ephemeral waterways of MLA100162 do not provide suitable
habitat (i.e. estuarine waters, or large permanent pools) for these species.

State-level Protected Matters Relevant to Aquatic Ecology

No aquatic species listed under the NC Act occurs in or near MLA100162.
The riparian vegetation of waterways in and surrounding MLA100162 is mapped as
regulated vegetation intersecting a watercourse, with category B vegetation widespread in
the area, including within riparian zones (Map 3.1).
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There are no mapped High Ecological Value waters and high ecological significance
wetlands, which are protected under the EPP (Water), in or near MLA100162 (Map 3.2).
The relevant fisheries resource in and surrounding MLA100162, protected under the
Fisheries Act 1994, relates to the provision of fish passage and the associated risks to fish
passage from waterway barrier works on different sizes watercourses. Watercourses in
and MLA100162 are headwater systems, with only Horse Creek and the central tributary of
Horse Creek mapped as having low of impact to fish passage by waterway barrier works
(Map 3.2).
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3.3

Water Quality

Preliminary water quality data was collected monthly between July and March 2019 for the
Project at sites on Julia Creek to the west of MLA100162, and on sites on Alick Creek,
Spellary Creek and the Flinders River to the east of MLA100162 (see Epic Environmental
2019a and Epic Environmental ND for full details).
Only one of the monitored sites is downstream of MLA100162 (i.e. Julia Creek D/S), with
results for selected water quality parameters showing (Table 3.1):
×

the median value for electrical conductivity did not exceed the adopted Water Quality
Objective (WQO), although the maximum value was higher than the WQO

×

the median value of pH, turbidity and total nitrogen was higher than the WQO

×

the limit of reporting was lower than the WQO for ammonia, although the maximum
ammonia value recorded was an order of magnitude higher than the WQO

×

while there were no WQO for:
-

dissolved oxygen (in mg/L), the recorded concentrations were high indicating
good water quality for this parameter

-

TSS, sulfate and fluoride, the recorded concentrations were low, indicating good
water quality for these parameters.

Long-term water quality data collected between February 1973 and July 2014 at DNRME
gauging station 915208A on Julia Creek was synthesised and the results for
selected parameters indicating (Table 3.2):

×

the median value for electrical conductivity did not exceed the adopted WQO,
although the maximum value was higher than the WQO

×

the median value of turbidity, ammonia, total nitrogen and total phosphorus was
higher than the WQO

×

the minimum concentration of dissolved oxygen was likely lower than the tolerance
range of many fish species, although the median and maximum concentrations of
dissolved oxygen indicated good oxygen levels

×

there was no guidelines for TSS or nitrate, although the maximum concentration
were high, and

×

there were no guidelines for fluoride or sulphate, although the data indicate relatively
low concentrations.
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Table 3.1

Summary of water quality data for selected parameters at Julia Creek D/S
between July 2018 and March 2019.

Parameter

Unit

WQO

Minimum

Median

Maximum

Electrical conductivity

µS/cm

550

392

462

665

pH

pH unit

6.5-8.5

8.47

8.71

8.78

Dissolved oxygen

mg/L

–

8.4

9.3

10.7

Turbidity

NTU

15

258

546

834

Total suspended solids

mg/L

–

78

95

112

Totals dissolved solids

mg/L

–

282

348

920

Sulfate

mg/L

–

18

26

43

Fluoride

mg/L

–

0.7

0.7

0.7

Total nitrogen

mg/L

0.3

0.9

3.5

6.0

Ammonia

mg/L

0.01

0.0

0.0

0.1

Data for selected parameters only is shown.
WQOs from Epic Environmental (2019a); – = No WQO
Grey shading indicates where the median value exceeds the WQO.

Table 3.2

Long-term water quality data for selected parameters at DNRME gauging
station 915208A on Julia Creek at Julia Creek township.

Parameter

Unit

WQO

Minimum

Median

Maximum

Count

Electrical conductivity

µS/cm

550

102

183

1067

20

pH

pH unit

6.5-8.5

6.7

7.7

8.5

13

Dissolved oxygen

mg/L

–

2.6

5.5

9.0

13

Turbidity

NTU

15

14

520

4648

12

Total suspended solids

mg/L

–

18

339

3800

17

Total dissolved solids

mg/L

–

78

110

604

19

Sulfate

mg/L

–

1.2

9.5

19.8

19

Fluoride

mg/L

–

0.1

0.3

3.5

19

Total nitrogen

mg/L

0.3

0.46

0.86

1.23

8

Ammonia

mg/L

0.01

0.018

0.018

0.018

1

Nitrate

mg/L

–

0.5

1.83

6.0

18

Total phosphorus

mg/L

0.01

0.085

0.426

1.252

10

Data for selected parameters only is shown.
WQOs for aquatic ecosystems from Epic Environmental (2019a); – = No WQO; Grey shading indicates where
the median value exceeds the WQO.
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3.4

Aquatic Habitat and Natural Flow Regime

MLA100162 does not intersect mapped floodplain areas, and there are no surface
expression groundwater dependent ecosystems (GDEs) in or surrounding MLA100162
(Map 3.3).
Julia Creek flows approximately 15% of the time (Figure 3.1; DNRME 2019), with flows
being infrequent, summer-dominant and discrete, short-duration events of varying
magnitude (Figure 3.2; DNRME 2019). Consequently, watercourses in and surrounding
MLA100162 are highly ephemeral, and aquatic habitat is dominated by dry stream beds,
with temporary isolated pools in the wet season (excluding pools at artificial bunds).
Satellite imagery (8/10/13) shows:
×

minor watercourses of MLA100162 have moderately to well defined channels that
follow an irregular sinuous pattern

×

a small number of natural isolated pools on Horse Creek, with most of the Horse
Creek channel (and the channels of connecting waterways) without water

×

artificial pooling of water upstream of a bund at the Flinders Highway

×

several artificial floodplain and in-channel dams within MLA100162

×

a thin line of riparian vegetation along most reaches of Horse Creek and connected
waterways, and

×

very little vegetation in the Horse Creek catchment area.

In-stream habitat diversity has been inferred from satellite imagery and with reference to
other sites that have been assessed by frc environmental in the region (frc environmental
unpublished data), and likely comprises:
×

small isolated pools in the wet season (most are upstream of artificial bunds), few
of which are perennial

×

substrate composition dominated by fine materials (clays, silts, sands), with course
materials (pebbles, cobbles) limited

×

bank height and slope low to moderate, with areas of bank erosion

×

no undercut banks

×

no submerged aquatic plants, and few to no other types of aquatic plant

×

no trailing vegetation, and

×

very limited fine and large woody debris.

Saint Elmo Vanadium Project: Aquatic Ecology Assessment

11

frc environmental

Figure 3.1

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

Figure 3.2

Daily flow between January 2016 and December 2018 at DNRME gauging
station 915208A on Julia Creek at Julia Creek township.
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3.5

Aquatic Biota

Aquatic Plants
No aquatic plant species are recorded from either Horse Creek in MLA100162 or Julia
Creek at Julia Creek township (ALA 2019; DES 2019).
It is possible that aquatic plants that typically occur in ephemeral waterways, such as
sedges (Cyperus) and rushed (Juncus) occur in low diversity and abundance, although
none have been recorded.
No aquatic plant species that is listed as threatened under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) or the Nature Conservation Act 1992 (NC
Act) are known from or likely to occur in MLA100162.

Aquatic Reptiles
No aquatic reptiles species are recorded from Horse Creek in MLA100162, although
freshwater snake (Tropidonophis mairii) is recorded from Julia Creek at Julia Creek
township (ALA 2019; DES 2019).
Other aquatic reptiles, such as Cann’s long-necked turtle (Chelodina canni), 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 populations of freshwater and estuarine crocodiles are likely to be over 80 km
and 300 km, respectively, from MLA100162 (Section 3.1).
No aquatic reptile that is listed as threatened under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) or the Nature Conservation Act 1992 (NC
Act) are known from or likely to occur in MLA100162.

Fish
No fish species are recorded from Horse Creek in MLA100162, although spangled perch
(Leiopotherapon unicolor) is recorded from Julia Creek at Julia Creek township (ALA 2019;
DES 2019).
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Spangled perch is a common species that is tolerant of harsh environmental conditions (e.g.
variable flow, fluctuating water quality) that are typical of ephemeral watercourses of the
region. This species is potadromous (i.e. migrate to various extents within freshwaters and
does not migrate between freshwater and estuarine waters).
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 lineolate, O. selheimi, Hypseleotris
compressa), grunters (Scortum ogilbyi, Pingalla gilberti, Amniataba percoides), mouth
almighty (Glossamia aprion), gobies (Chlamydogobius sp., Glossogobius spp.) and a
number of estuarine / marine vagrants likely occur much further downstream in permanent
oxbow lakes on the Cloncurry and Flinders River’s floodplains, or larger permanent inchannel pools in the lower Flinders River (ALA 2019).
The nearest populations of freshwater sawfish is likely to be over 300 km from MLA100162
(Section 3.1).
No fish that is listed as threatened under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) or the Nature Conservation Act 1992 (NC Act) are
known from or likely to occur in MLA100162.
Pest fish are currently not reported from the region.

Macroinvertebrates
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).
There is no macroinvertebrate data from Horse Creek in MLA100162, although there are
records of freshwater mussels (Velesunio sp.) and redclaw crayfish (Cherax
quadricarinatus) from Julia Creek at Julia Creek township (ALA 2019). Macroinvertebrates
were recorded from Eastern Creek (20 km west of Julia Creek) as part of the Monitoring
River Health Initiative (MRHI) (four surveys between November 1994 and May 1996), with
the recorded macroinvertebrates dominated by insects:
×

beetles (Coleoptera) – three families
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×

flies and midges (Diptera) – six families

×

bugs (Hemiptera) – six families

×

dragonflies and damselflies (Odonata) – two families

×

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

×

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

Other macroinvertebrate taxa recorded in Eastern Creek during the MRHI surveys included
(amongst other taxa):
×

snails (Gastropoda) – three families

×

macrocrustacea (Decapoda) – three families:
-

long-armed river prawn (Palaemonidae)

-

glass shrimp (Atyidae)

-

crayfish (Parastacidae, genus Cherax).

The MRHI data further indicates that (Table 3.3):
×

abundance and taxonomic richness were variable between some of the surveys,
suggesting non-stable macroinvertebrate communities, which is typical for
ephemeral waterways

×

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. All
crayfish recorded were of the genus Cherax. That is, none of the macroinvertebrate taxa
recorded are listed threatened species under the EPBC Act or NC Act.
Table 3.3

Macroinvertebrate indices at MRHI site 500357 on Eastern Creek.
Abundance

Taxonomic
Richness

PET richness

SIGNAL-2
Score

16/11/1994

121

21

5

3.31

10/5/1995

245

29

3

3.17

4/10/1995

194

21

4

3.17

21/05/1996

150

20

3

2.96

Survey date
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3.6

Assessment of Aquatic Ecological Value

The aquatic ecological value of watercourses in and surrounding MLA100162 was
assessed as low using the criteria presented in Table 2.1. The watercourses provide only
temporary / ephemeral habitat for common species invertebrates, and possibly some fish
and aquatic plants. Aquatic MNES are not reported to occur in or surrounding MLA100162,
although regulated vegetation types occur in the riparian zone. The watercourses of
MLA100162 are not important corridors for fish passage.
All aquatic species recorded from watercourses in and surrounding MLA100162 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 watercourses in
or surrounding MLA100162.
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4

Aquatic Ecological Impact and Mitigation Assessment

4.1

Description of Project and Sources of Potential Impact

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

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

temporary direct loss of minor waterways

×

extraction of water from Horse Creek

×

discharge of mine-affected water to waterways

×

localised sedimentation of watercourses

×

localised increases in turbidity and total suspended solids

×

localised contamination of waterways, and

×

introduction of aquatic weeds to waterways.

Temporary Loss of Minor Waterways
Mining of areas where there are several minor headwater waterways will result in loss of a
small amount of low value and highly ephemeral aquatic habitat. For highly ephemeral
waterways with low ecological values, such as those of MLA100162, temporary loss of their
headwaters has a low level of impact on Environmental Values, 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 Extraction
Water extraction 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
in a larger catchment. Thus, extraction from small headwater streams would have a smaller
magnitude of impact compared to extraction from larger watercourses.
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Discharge of Mine-affected Water
Discharges of mine-affected water to watercourses could be planned (i.e. in accordance
with an EA), or unplanned such as those that would occur from overspilling, seepage or
failure of water management dams.
Mine-affected water that is discharged to the receiving environment may be of impacted
quality and may therefore impact water quality and aquatic ecology in the receiving
environment. Impacted water quality may have lethal or sub-lethal (e.g. impaired
reproduction, impaired health) impacts on aquatic biota, and therefore adversely affect the
ecological values of receiving waters. Unplanned discharges of water may not have the
same water quality controls as planned discharges; thus, unplanned discharges may have
a greater potential for impact on the receiving environment than planned discharges.

Localised Sedimentation of Watercourses
Sedimentation of watercourses 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
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
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.
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Localised Contamination of Watercourses
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 watercourses via an accidental spill on the roads near
watercourse crossings; or when there are construction activities adjacent to watercourses.
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

Introduction of Aquatic Weeds to Watercourses
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 watercourses for
native 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.

4.2

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 4.1 to Table 4.3). The 5 x 3 risk matrix (Table 4.3)
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 4.1

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 4.2

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 4.3

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 4.4

Risk-based Impact Assessment.

Source of Potential
Impact
Temporary loss of
minor waterways

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

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

Low (1)

Moderate (3)

Low (1 x 3 = 3)

Watercourses
MLA100162
have
ecological values

of
low

Unfavourable impact with no
material
harm
to
the
environment

Water
extraction
from Horse Creek

Develop sustainable dischargebased water extraction criteria, e.g.
extraction rates <20% of flow volume
in Horse Creek
Recycle water onsite
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Low (1)
Watercourses
MLA100162
have
ecological values

Waterways of MLA100162
are
highly
ephemeral
(excluding bunded reaches
of Horse Creek) and would
rarely have fish; thus
ecological impacts would not
be expected to occur often

Low (2)
of
low

Unfavourable impact with no
material
harm
to
the
environment

Low (1 x 2 = 2)

Horse Creek is a minor
tributary of Julia Creek, thus
changes to downstream
flows in Julia Creek and
further downstream would
be low
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Source of Potential
Impact

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

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)

Low (1 x 2 = 2)

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

Progressive rehabilitation of mined
areas

Watercourses
MLA100162
have
ecological values

of
low

Not expected to occur

Unfavourable impact with no
material
harm
to
the
environment

Progressive rehabilitation of mined
areas
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Low (1)
Watercourses
MLA100162
have
ecological values

Low (2)
of
low

Low (1 x 2 = 2)

Not expected to occur

Unfavourable impact with no
material
harm
to
the
environment
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Source of Potential
Impact
Localised
contamination
of
watercourses from
spills
of
hydrocarbons and
chemicals
from
vehicles
and
machinery

Mitigations

Consequence of Impact

Likelihood of Impact

Mitigated Risk to Aquatic
Ecological Values

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)

AS 3780:2008 – The storage and
handling of corrosive substances

Watercourses
MLA100162
have
ecological values

of
low

Not expected to occur

Unfavourable impact with no
material
harm
to
the
environment

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
Refuelling will be in designated
bunded
areas
away
from
watercourses
Spill response procedure will be
developed and implemented
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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
MLA100162 must have a valid
biosecurity hygiene declaration

Low (1)

Moderate (3)

Low (1 x 3 = 3)

Release of mineaffected water

A Water Management Strategy and
Water Management Systems will be
developed and implemented

Watercourses
MLA100162
have
ecological values

of
low

Could happen sometimes

Unfavourable impact with no
material
harm
to
the
environment

An erosion and sediment control plan
will be prepared and implemented
Engineering
accordance
Standards

designs
with

will be in
Australian

Low (1)
Watercourses
MLA100162
have
ecological values

Moderate (3)
of
low

Low (1 x 3 = 3)

Could happen sometimes

Unfavourable impact with no
material
harm
to
the
environment

A Surface Water Monitoring Program
will be developed and implemented
A Receiving Environment Monitoring
Program will be developed and
implemented

Saint Elmo Vanadium Project: Aquatic Ecology Assessment

26

frc environmental

4.3

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.

The three aquatic MNES species known from the Flinders River Basin are highly unlikely to
occur in waterways within MLA100162, with the nearest likely population of:
×

freshwater sawfish some 300 km from MLA100162

×

freshwater crocodile some 80 km from MLA100162, and

×

estuarine crocodile some 300 km from MLA100162.

Thus, populations of these MNES species are sufficiently displaced from MLA100162 to
have no risk of direct or indirect impact from the Project. The mitigations described above
further reduce any risk of indirect impacts.
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5

Conclusions

The aquatic ecological values of watercourses in and surrounding MLA100162 was
assessed as low using the criteria presented in Table 2.1. The watercourses provide only
temporary / ephemeral habitat for common species invertebrates, and possibly some fish
and aquatic plants. Aquatic MNES are not reported to occur in or surrounding MLA100162,
although regulated vegetation types occur in the riparian zone. The watercourses of
MLA100162 are not important corridors for fish passage.
All aquatic species recorded from watercourses in and surrounding MLA100162 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 watercourses in
or surrounding MLA100162.
The following potential sources of impact on aquatic ecological values associated with the
Project were identified:
×

temporary direct loss of minor waterways

×

extraction of water from Horse Creek

×

discharge of mine-affected water to waterways

×

localised sedimentation of watercourses

×

localised increases in turbidity and total suspended solids

×

localised contamination of waterways, and

×

introduction of aquatic weeds to waterways.

All sources of impact were assessed as having a low risk of impact to aquatic ecological
values.
The three aquatic MNES species known from the Flinders River Basin are highly unlikely to
occur in waterways within MLA100162, with the nearest likely population of:
×

freshwater sawfish some 300 km from MLA100162

×

freshwater crocodile some 80 km from MLA100162, and

×

estuarine crocodile some 300 km from MLA100162.

Thus, populations of these MNES species are sufficiently displaced from MLA100162 to
have no risk of direct or indirect impact from the Project.
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