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EXECUTIVE SUMMARY
Tellus Holdings Ltd proposes to mine kaolin (the Proposal) at Sandy Ridge approximately 75 km
northeast of Koolyanobbing in the Goldfields region of Western Australia. In accordance with
requirements of the Western Australian Environmental Protection Authority (EPA), this assessment
examined whether short-range endemic (SRE) and listed invertebrate species are likely to occur within
the footprint of the Proposal and whether their conservation status may be altered by the proposed
development. The assessment incorporated desktop review and field survey.
Desktop review revealed that approximately 164 species belonging to SRE Groups (i.e. groups of
ground-dwelling invertebrates with a high proportion of SRE species) have been previously recorded
in the vicinity of the Proposal (100 km x 100 km defined by 29.886°S, 119.559°E and 30.812°S,
120.627°E). The high number of previously recorded species reflects the high diversity of species in SRE
Groups in the Goldfields. The recorded species include species that are known to be widespread, those
considered to be potential but unlikely SRE species, potential SRE species for which there are
insufficient data to assess status further, and three confirmed SRE species (millipedes Antichiropus
framenaui, Antichiropus kealleyi and Antichiropus lacustrinus). Most of the recorded species are likely
to have ranges that exceed the SRE threshold of 10,000 km². No listed invertebrate species have been
recorded and none is considered likely to occur in the search area.
The search area included many habitats that are geologically, climatically and botanically similar to the
development envelope and, therefore, it can be inferred from the richness of SRE Group fauna in the
search area that the development envelope is prospective for SRE species (or at least species in SRE
Groups). Accordingly, a single-phase field study of SRE invertebrate fauna was undertaken in May
2017. The survey approach and the methods used were based on the EPA’s Technical Guidance:
Sampling of Short Range Endemic Invertebrate Fauna. Species nomenclature in the current survey was
aligned with that used in previous surveys where possible.
Detailed evaluation of habitat identified that six habitat types for SRE species occur in the
Development envelope, characterised by a range of woodland and shrubland vegetation. All habitat
types have low prospectivity for SRE species because they are extensive and well-connected
throughout the regional landscape. Relictual and specialist habitats are absent.
A total of 175 animals of at least 30 species from SRE Groups were collected during survey within the
development envelope. Only two species were classified as a potential SRE, the millipede
Antichiropus sp. and the trapdoor spider Aganippe sp. B26. Twenty-eight species have, or based on the
extent of habitat are likely to have, larger ranges than the threshold for classification as SREs. Based on
collection habitats, the two Potential SRE species are likely to occur outside the development
envelope. No listed species or confirmed SRE species were recorded.
The most diverse SRE Group was mygalomorph spiders with 12 species, followed by scorpions (5),
pseudoscorpions (4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). Up to 19 ‘new’
species were collected, although 12 species have morphology that matches, or is a very close match
to, species already known from outside of the Proposal and some of them are probably the same
species. Achieving greater certainty about the status of these species would require molecular work.
Given the expected ranges of the recorded species based on habitat, the small proposed area of
impact, the extent of and connectivity of habitats within the development envelope and the
surrounding landscape and the absence of relict or specialist habitats, the Proposal is likely to have
minimal impact on SRE species.
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1. INTRODUCTION

Tellus Holdings Ltd (the Proponent) proposes to construct and operate an open cut kaolin mine and
storage facility (the Proposal) at Sandy Ridge approximately 75 km northeast of Koolyanobbing in the
Goldfields region of Western Australia (Figure 1).
The Western Australian Environmental Protection Authority (EPA) requires that the Proponent
completes an assessment of short-range endemic invertebrates (SREs), which are species with ranges
of less than 10,000 km². SREs have patchy occurrences within this small range because they are
confined to discontinuous, usually refugial, habitats (Harvey 2002). In addition to being identified as
having small ranges, invertebrate species with small populations or considered vulnerable to
anthropogenic threats may be listed for protection under various conservation categories.
Information on SRE and listed invertebrate species in the development envelope was compiled via
desktop review and a subsequent field survey. The desktop review aimed to collate existing
information on SREs and listed invertebrates in the vicinity of the Proposal, as well as information on
likely SRE habitats within the development area. The aim of field survey was to sample the
Development envelope for species from SRE Groups (i.e. groups of ground-dwelling invertebrates with
a high proportion of SRE species selected for survey in EPA guidance documents) and to provide
detailed information about habitats that are particularly suitable for SRE species.
This report addresses four objectives:
• Review known occurrences of SRE or listed invertebrate species in the vicinity of the Proposal;
• Describe and evaluate the prospectivity of habitats at the Proposal for SREs;
• Carry out a field survey of SRE fauna of the development envelope to identify whether any
SRE and listed invertebrate species occur at the Proposal; and
• Evaluate the likelihood of the Proposal having significant conservation impacts to SRE or
listed invertebrate species.

2. BACKGROUND
2.1. Project Description

Two aspects of the Proposal are relevant to the conservation of SRE fauna. The first is that kaolin will
be mined in an open pit, primarily for sale to the ceramic clay and paint markets. The second is that
hazardous and intractable chemical wastes (approximately 99% of the planned volume) and low level
radioactive wastes, such as smoke detectors and sealed gauges (approximately 1% of the planned
volume) will be stored within the void spaces left by the mining operations. The total area of
disturbance will involve clearing no more than 276.05 ha within the 1004.2 ha proposed development
envelope (Figure 2). The majority of the proposed disturbance will comprises the mine pits/cells
(202.3 ha).
Kaolin mining
It is proposed that up to 2.9 million tonnes (Mt) of kaolin clay will to be mined. Depending on market
conditions, processed kaolin will be transferred from Sandy Ridge to the domestic market for export.
All overburden (laterite, silcrete, yellow sand) and kaolin that is not acceptable for export will be
returned to the mine voids (herein referred to as ‘cells’) for use in backfill around buried waste. Kaolin
will also be used to cap each cell after it has been completely filled with waste materials.
Water storage, recovery and isolation
Cells will be filled in layers with multiple sections in each layer containing wastes of similar
characteristics. All space between the waste packages would be backfilled and compacted to minimise
air or void space, and to ensure long term stability. A thick capping layer of low permeability clay
(referred to as a ‘seal’) will be installed to prevent water ingress into the cell. In addition, any potential
stormwater surface flows would be diverted away from the cells by bund walls or levee banks.
1
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Figure 1. Sandy Ridge Facility Regional location Public Environmental Review
2
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Figure 2. Sandy Ridge Facility Proposed development envelope Public Environmental Review
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2.2. Regional Context

The Proposal is located within a biogeographic interzone of the Yilgarn geological craton, in the IBRA
region Coolgardie 2 (COO2 - Southern Cross subregion), which has a Mediterranean climate with 250–
300 mm annual rainfall, most of which falls in winter. The subregion is characterised by gently
undulating uplands dissected by broad valleys with bands of low greenstone hills. Valleys have
Quaternary duplex and graduational soils and include chains of saline playa-lakes (Cowan et al. 2001).
Diverse Eucalyptus woodlands occur around salt lakes and on low greenstone hills, valley alluvials and
broad calcareous plains. Saline playa surfaces support dwarf chenopod shrublands. Mid-level granite
outcrops support swards of Borya constricta (resurrection bush) and stands of Acacia acuminata and
Eucalyptus loxophleba. In the upper levels of the landscape, there are yellow sandplains and gravelly
sandplains, as well as lateritic breakaways that are the eroded remains of a lateritic duricrust. The
vegetation in upper levels is mostly mallee and scrub-heaths Cowan et al. 2001).
A number of hills and ranges occur near the Proposal, including Helena Aurora Range, Yendilberin
Hills, Watt Hills and Mt Manning Range. There is a series of small, dry playas c. 15 km east of the
Proposal as well as claypans c. 45 km north-west of the Proposal that are associated with Lake Giles.

3. FRAMEWORK
3.1. Conservation Framework

The small ranges of SRE invertebrates, combined with poor dispersal capacities, slow growth and low
fecundity, make them particularly vulnerable to habitat loss or disturbance (Harvey 2002; Ponder and
Colgan 2002). Consequently, SRE invertebrates form a category of species considered by the EPA in
environmental impact assessments. The process used is outlined in Environmental Factor Guideline:
Terrestrial Fauna (EPA 2016a) and supporting technical guidance relating to SREs is provided by
Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016b). The latter provides a theoretical
framework for SRE assessment and guidance on standards and methods of survey required to collect
appropriate data.
More generally, state and federal conservation legislation provide a framework for species (and
biological community) conservation that includes categories of listing. At the state level, the Wildlife
Conservation 1950 and Biodiversity Conservation Act 2016 provide for the listing of species as
Threatened by the Minister following recommendations by the Threatened Species Scientific
Committee via Department of Parks and Wildlife (Parks and Wildlife). Species are listed if they are
under identifiable threat of extinction, are rare, or otherwise in need of special protection. Possibly
threatened species that do not meet survey criteria or other requirements for being listed as
Threatened may be listed by Parks and Wildlife as Priority species. At the federal level, species may be
listed as Threatened under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC
Act).
In addition to protecting individual species, ecological communities may be listed as in need of special
protection at both the state and federal levels. At the state level, the Minister may list a biological
community as a Threatened Ecological Community (TEC) if the community is presumed to be totally
destroyed or at risk of becoming totally destroyed (TEC). Ecological communities with insufficient
information available to be considered as a TEC, or which are rare but not currently threatened, may be
listed as Priority Ecological Communities (PECs) by Parks and Wildlife. However, no community is
currently listed as a TEC or PEC on the basis of SRE fauna.

3.2. SRE Framework

Impact assessment for SREs in Western Australia focuses on up to 10 taxonomic groups (the SRE
Groups) that are known to contain high proportions of SRE species. These are land snails
(Gastropoda), millipedes (Diplopoda), centipedes (Chilopoda), pseudoscorpions (Pseudoscorpiones),
4

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

scorpions (Scorpiones), spiders (Mygalomorphae, Selenopidae and Micropholcommatidae),
harvestmen (Opiliones), slaters (Isopoda), velvet worms (Onychophora) and earthworms
(Megadrilacea). In Western Australia velvet worms and earthworms are confined to mesic
southwestern habitats and do not occur in the vicinity of the Proposal.
Many species belonging to SRE Groups are in fact widespread, such as the large number of habitat
generalist scorpions (Smith 1995). Focus on SREs is essentially a screening process when assessing the
likely impacts of a project on invertebrates, whereby assessment is restricted to a manageable number
of species that have a relatively high probability of being affected by the project. A major challenge
when using this screening process, however, is determining whether or not species belonging to a SRE
group actually have ranges <10,000 km².
The principle purpose for focussing on SRE species is that they are likely to have limited occurrences
beyond the vicinity of the project and loss of a population within a project area will have conservation
implications for the species concerned. In a few cases, however, SREs may be threatened because their
entire range falls within an area of disturbance and the level of threat to an SRE species depends on
the relationship between its range and the spatial extent of the development footprint. In the absence
of very complete field sampling, factors such as the spatial extent of the habitat in which an SRE
species was collected, the size of the development footprint and the ranges of congeneric species are
useful indicators of the likely threat of a project to the species.

3.2.1. Classifying SRE species

The Western Australian Museum (‘the museum’) uses a three-tier classification scheme for SRE species:
Confirmed SREs are species with a well surveyed range of <10,000 km².
Potential SREs are species with imperfectly understood ranges because sampling has been patchy. In
some cases, the uncertainty about range is compounded by an incomplete taxonomic framework.
Widespread (not SRE) species have a known range of >10,000 km². The taxonomy of such species
should be well understood, so as not to include the ranges of multiple closely related species in the
range estimate.
The museum further divides Potential SREs into five sub-categories that provide some information
about why the species is treated as a Potential SRE (definitions are paraphrased here). The categories
are:
1. Data deficient: There are insufficient data available to determine SRE status, because of few
collecting records (and a belief sampling for the species has been geographically restricted) or
uncertain identification;
2. Habitat Indicators: The status of a species may be inferred using its association with a
particular habitat;
3. Morphological Indicators: The status of a species may be inferred using its morphological
characteristics;
4. Molecular Evidence: DNA sequence data may reveal patterns congruent or incongruent with
SRE status for a species; and
5. Research & Expertise: Available research data and/or WAM expertise may suggest the species
is either likely to be an SRE.
This report uses the museum same classification scheme, with the exception that the “Widespread (not
SRE) species” category is renamed “Not SRE” and sixth sub-category is used. This subcategory,
“Widespread”, includes potentially new species that do not possess the traits of a SRE species (i.e.
biological or habitat factors). For example, this subcategory may include species recorded during a
5
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survey from one or more habitat types that have low prospectivity for SREs or species possessing very
few morphological features typical of SREs.

4. DESKTOP REVIEW
4.1. SRE Fauna of the Goldfields

The Goldfields supports very diverse communities of SRE fauna but knowledge is principally derived
from surveys undertaken as part of environmental impact assessments and there has not been any
systematic, broad-scale survey for terrestrial invertebrates in this area or in the wider Murchison
bioregion. The general richness of the Goldfields, beyond the semiarid cradle hypothesis, may be
linked to particular climatic features such as the rainfall gradient in this transitional rainfall zone
(Hopper and Gioia 2004), as well as landscape features suitable for SREs. Elevated local features, such
as BIF ranges, are embedded into a dense matrix of woodlands and serve as terrestrial islands that
promote speciation in this otherwise flat and eroded landscape (Nistelberger et al. 2014). While some
so-called relictual groups persist in local refugia that occur in the landscape matrix but several other
groups have undergone extensive radiations and are highly diverse at the species level (Car and
Harvey 2014; Car, Wojcieszek et al. 2013).
Six diverse families of trapdoor spiders reliably occur in the subregion, including Actinopodidae,
Barychelidae, Ctenizidae, Idiopidae, Nemesiidae, and Theraphosidae. Many of the recorded species
are known only from very few specimens and localities, with small distributions, which suggests that
endemism is high (Castalanelli et al. 2014; Harms and Framenau 2013; Main 1983; Main 1986; Main
2008; Raven 1994). Some of the idiopid and barychelid genera (e.g. Aganippe and Synothele) are
highly diverse at a species level and undoubtedly include dozens of species, most of which are
currently undescribed. Wall-crab spiders of the family Selenopidae are also diverse and endemic
species have been collected from under rocks in isolated BIF formations and rocky ridges.
The myriapod (millipede and centipede) fauna is diverse,with two genera being of conservation
significance. All described species of the megadiverse genus Antichiropus in the Goldfields are SRE
species and have ranges <10,000 km² (Car and Harvey 2014; Car, Wojcieszek et al. 2013). The same
pattern is observed in Atelomastix, which also includes a high proportion of listed species (Edward and
Harvey 2010). The centipede fauna is poorly known but the families Geophilidae and Cryptopidae are
collected frequently during invertebrate surveys and contain at least some potential SREs.
Terrestrial slaters are common in woodlands, BIF formations and creekline habitats. Genera such as
Buddelundia are megadiverse at a species level, although there is no taxonomic framework for
terrestrial slaters in Western Australia and so the assessment of ranges is extremely difficult (Judd and
Horwitz 2003). Slaters are collected in almost every invertebrate fauna survey in the Goldfields and are
one of the prime target groups in SRE assessments.
Terrestrial snails are also collected frequently during fauna surveys in the sub-region. Genera from the
Pupillidae family (Gastrocopta and Pupoides) contain widespread species but the families Camaenidae
and Bothriembryontidae are extremely diverse at the species level and comprise mostly undescribed
SREs (Breure and Whisson 2012; Whisson and Kirkendale 2014). The snail genus Bothriembryon in
particular is currently the focus of systematic study and it appears that there is major diversity and
endemism in this fauna. The Succineidae also occur in the Goldfields but little is known about species
ranges.
Harvestmen, pseudoscorpions and scorpions occur throughout thes ub-region. Amongst scorpions,
the genus Urodacus includes a moderately high proportion of potential SRE species because there are
a number of species living under rocks that may be restricted to specific BIF ranges and have patchy
distributions within these habitats. In contrast, the genus Lychas predominantly comprises widespread
6
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species on sandy plains and open woodlands. The pseudoscorpion genus Synsphyronus also includes
many range restricted species that live under rocks on BIFs and granites, with additional species
collected from tree bark currently considered more widespread (Harvey 1987; Harvey 2010). Genera
such as Austrochthonius, Austrohorus and Amblyolpium are thought to include at least some SRE
species. Not much is known about harvestmen in the Goldfields but based on biological
characteristics (moisture-dependence, restriction to leaf litter habitats) this fauna will include SREs.
In summary, the Goldfields sub-region has a highly diverse SRE fauna at all taxonomic levels. Most
SRE species have been collected from BIF ranges (e.g. Bennelongia 2011; ecologia 2014) and
surrounding woodlands, while very few SRE species have been collected from other habitat types (e.g.
calcretes in palaeochannels, open plains).

4.2. Previously Recorded Species

Records of listed species and species belonging to SRE Groups were compiled from museum
databases for a search area of approximately 100 km by 100 km surrounding the Project (defined by
29.886°S, 119.559°E and 30.812°S, 120.627°E). Published research papers, available environmental
reports and online resources such as the Atlas of Living Australia (ALA 2017) and the Australian Faunal
Directory (ABRS 2009) were also reviewed. Higher-order identifications were generally not included in
the final list of recorded species unless they belonged to taxonomic units that were otherwise not
recorded. Omitted higher order records are provided as Appendix 1.
Approximately 164 species from SRE Groups have been recorded in the search area. The number of
species is approximate because some listed taxa may be conspecific, while others may be polytypic.
Only a small proportion of recorded species are described, while most are morphospecies, higherorder identifications and unpublished manuscript names. The SRE Groups recorded were spiders
(Araneae – Araneomorphae and Mygalomorphae), pseudoscorpions, scorpions, centipedes
(Chilopoda), millipedes (Diplopoda), land snails (Gastropoda) and slaters (Isopoda). A summary of
species recorded in the search area is given in Table 1 and the complete list of species as Appendix 2.
A map showing the distribution of SRE taxa and ironstone ranges in the region is given as Appendix 3.
Records included confirmed widespread species, Potential but unlikely SRE species, Potential SRE
species with deficient data and three confirmed SRE species (Antichiropus framenaui, Antichiropus
kealleyi and Antichiropus lacustrinus). Most species recorded are likely to have ranges that exceed the
2
SRE threshold of 10,000 km .
Table 1. Previous records of invertebrate species from SRE Groups in the vicinity of the Proposal.
SRE Group
No. of families
No. of species
Arachnida
Araneae
8
55
Araneomorphae
1
1
Mygalomorphae
7
54
Pseudoscorpiones
9
30
Scorpiones
3
20
Myriapoda
Chilopoda
4
8
Diplopoda
2
8
Gastropoda
5
15
Isopoda
3
28

4.2.1. Listed Invertebrate Species at the Development

There are no PECs or TECs in the vicinity of the survey area listed on a basis of terrestrial SRE taxa.
Priority species listed by Parks and Wildlife include the Arid Bronze Azure Butterfly Ogyris subterrestris
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petrina, the Inland Hairstreak Jalmenus aridus, the trapdoor spiders Kwonkan moriartii and Aganippe
castellum.
The critically endangered butterfly Ogyris subterrestris petrina is known from two sites near Kalgoorlie
(ALA 2017) and occurs in mallee-dominated woodland. This species depends on the sugar ant
(Camponotus terebrans) with the butterfly depositing eggs at the entrances of sugar ant nests that
abut the base of living trees and shrubs of various species. The host ant species is widespread across
Australia. There are no records of this butterfly species (either historical or recent) in the search area.
Its primary habitat is woodlands habitats (where the host ant constructs the nests) and this habitat
type is present in the south-west of the development envelope, extending widely beyond the
tenement boundaries. The Proposal will have minimal impact on the woodlands.
The near-threatened butterfly Jalmenus aridus is known from a handful of records near Kalgoorlie and
Ngaanyatjarraku in the Northern Yilgarn, indicating that it may be rare but more widespread in the
Yilgarn. The species is not commonly collected and is poorly represented in Australian research
collections. The larvae of this butterfly feed on the leaves and flowers of Senna sp. and Acacia
tetragonophylla (Graham and Moulds 1988). Both host plants occur widely in the Yilgarn and are
generalist species that do not occur on specific geologies or soils, so potentially this butterfly is also
more widespread but poorly sampled. Both Senna sp. and Acacia tetragonophylla plants occur in the
survey area but almost all records of this butterfly are near Kalgoorlie and there is no indication that
this species should occur in the development envelope. While woodlands in the development
envelope contain both Senna sp. and Acacia tetragonophylla plants, the Proposal will impact a very
small area (a few hectares) and there is considered to be little threat to the butterfly.
The near-threatened wishbone spider Kwonkan moriartii is known only from Kathleen Valley Station
north of Leonora (Main 1983). Only the male holotype is known (ALA 2017) and the distribution range
of this species is unclear. There are no records of this species in the search area surrounding the
Proposal. Many Kwonkan species have very short ranges and are confined to specific soil types or
geological features, with field data suggesting that some species prefer open plain habitats whilst
others are confined to BIF habitats (Bennelongia, unpublished data). Given the short-ranges of most
Kwonkan species and the absence of records from elsewhere in the Yilgarn (despite many SRE surveys
in the southern Yilgarn over the last decade) it is reasonable to assume that the species is restricted to
the area surrounding Kathleen Valley Gold Mine and will not be affected by the Proposal.

4.2.2. Implications of Desktop Review

The high number of species identified in the desktop review process reflect the high richness of
species from SRE Groups in the vicinity of the Proposal and the wider Goldfields sub-region. The
search area included many habitats that are geologically, climatically and botanically similar to the
development envelope, so results are considered to be a good indication of the prospectivity of the
Proposal for SRE Groups and further of the requirement for Level 1 (reconnaissance)field survey. Level
1 survey provides on-site verification of the findings and accuracy desktop review, clarifies whether
prospective SRE habitat is present and determines whether further comprehensive or targeted survey
is required.
It is emphasised that most species from the SRE Groups are in fact widespread relative to the SRE
2
threshold range of 10,000 km and in general, only those species that are confined to specialist or relict
habitats are likely to be range restricted. Species turnover widespread habitats in southwestern
Australia is probably largely linked to climatic gradients (Rix et al. 2015).
Previous regional survey for SRE Groups has concentrated on BIF ranges (Figure 3), which are highly
prospective for SRE species as they are isolated within the wider landscape and form effective barriers
to long term dispersal. While the development envelope contains habitat types that are likely to
harbour SRE Groups, these habitats are not considered to be prospective for true SRE species because
the habitats are extensive and well connected (see further information in Section 6.1.1).
8
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5. TARGETED SURVEY METHODS

A single-phase field study of SRE invertebrate fauna was undertaken between 8 and 12 May 2017. The
specific aims of the survey were to:
1.
2.
3.

Characterise the fauna belonging to SRE Groups in the development envelope;
Provide further information on the potential SRE habitats of the development envelope and its
surrounds; and
Assess the SRE status of species in the SRE Groups and the likelihood of their confinement to
disturbance areas at the Proposal.

The survey approach and methods used were based on Technical Guidance: Sampling of Short Range
Endemic Invertebrate Fauna (EPA 2016b). In accordance with best practice in arid areas, the survey was
designed to target eight invertebrate groups: land snails (Gastropoda), millipedes (Diplopoda),
centipedes (Chilopoda), pseudoscorpions (Pseudoscorpiones), scorpions (Scorpiones), spiders
(Mygalomorphae, Selenopidae and Micropholcommatidae), harvestmen (Opiliones) and slaters
(Isopoda). Earthworms (Megadrilacea) and velvet worms (Onychophora) were not targeted because
they are restricted to high-rainfall areas (Blakemore 2000; Reid 2002).
Survey was conducted only within the Proposal area. No regional survey was conducted because SRE
surveys have been conducted at the nearby Ularring Project and Helena Aurora Ranges (Bennelongia
2012, 2016) and at the Carina deposit, approximately 12 km southeast of the Proposal (material in the
museum).

5.1. Field and Laboratory Methods

A total of 12 sites were sampled across the Proposal area (Table 2, Figure 4). A detailed description of
all sample sites, including coordinates, information on landforms, vegetation, litter and sample effort,
is given in Appendix 4. Photographs were taken of each site and are compiled as Appendix 5.
Most sampling was by hand foraging, although some cup traps were set as well. Between one and a
half and two hours were spent at each site. Much of the time was spent searching for burrows of
mygalomorph spiders, which were excavated from their burrows and preserved at site, or excavating
soil around the base of Eucalyptus trees searching for other species. A leaf blower was used to clear
litter at all sites for at least ten minutes to facilitate the search for burrows. Scorpions were collected
over three nights at a total of nine sites using ultraviolet (“black”) light torches; between 10 and 30
minutes were spent at each site using this method. Only two sites had scorpion burrows and cup traps
were dug below the entrance of burrows and checked every morning. Two mixed soil and leaf litter
samples were taken at 12 sites from representative microhabitats and retained in calico bag. Each
sample was placed in two tullgren funnels in the Bennelongia laboratory to extract animals from the
sample.
Small species, such as pseudoscorpions, were extracted from dry leaf litter using a soil sieve (12 sites),
or were found by excavating around the base of eucalyptus trees so as to prise bark off the tree (12
sites). The soil excavation and eucalyptus bark peeling also yielded centipedes and slaters.
Sampling occurred in all prospective microhabitats at each site, such as moist and dry leaf litter
accumulations, around tree logs, under tree bark and in spinifex clumps. All sites were sampled once,
except for the sites with cup traps that were re-visited once and the camp site that was sampled twice.
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Figure 3. Habitat types and survey sites for SRE invertebrates at the Proposal in May 2017.
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Table 2. Foraging sites, coordinates, landforms and vegetation.
Site Latitude
Longitude
Landform
Brief Habitat Type
o
o
01
30 20’23.0” 120 04’55.0” Sandplain
Open heath with scattered mallee and spinifex
o
o
02
30 20’41.4” 120 05’17.6” Sandplain
Medium mallee woodland
o
o
03
30 21’01.2” 120 05’25.2” Sandplain
Medium mallee woodland
o
o
04
30 21’10.3” 120 04’58.2” Sandplain
Open heath with scattered mallee and spinifex
o
o
05
30 22’15.6” 120 04’31.9” Sandplain
Tall Eucalyptus woodland
o
o
06
30 21’33.6” 120 05’29.6” Sandplain
Open heath with scattered mallee and spinifex
o
o
07
30 21’41.0” 120 04’28.3” Sandplain
Tall Eucalyptus woodland
o
o
08
30 22’20.1” 120 06’00.3” Sandplain
Low Callitris woodland on yellow soils
o
o
09
30 22’35.8” 120 04’47.7” Sand Dune Tall Eucalyptus woodland
o
o
10
30 24’36.6” 120 02’56.2” Sandplain
Open heath with scattered mallee and spinifex
o
o
11
30 24’42.4” 120 06’36.9” Sandplain
Medium Eucalyptus and Callitris woodland
o
o
12
30 21’59.6” 120 05’03.4” Sandplain
Medium Eucalyptus and Callitris woodland
Animals collected in the field were preserved directly in 100% ethanol and identified morphologically
using dissecting and compound microscopes and the available taxonomic literature, unpublished keys,
and reference collections. A previous fauna report based on collections in 2015 included a high
number of specimens identified as either ‘sp. indet.’ or ‘sp. nov.’ and as far as possible these
identifications were reconciled with identifications of the 2017 material.
Molecular species
identifications were not attempted because the timeframe did not allow for additional lab work.

5.2. Survey Limitations

Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016b) recommends sampling in winter
(May to August) because otherwise cryptic groups such as land snails are active and there is enhanced
activity of male mygalomorph spiders. Although this survey was conducted at the beginning of winter,
conditions at the site were very dry. During the survey, it was noted that moisture dependent groups
such as millipedes, isopods and snails were largely absent. The survey is likely to have underestimated
the species present due to the limited time available to survey (three days and nights), limited survey
methods (hand foraging, UV spotlighting and cup trapping) and poor weather conditions. Spider
species with cryptic burros such as mouse spiders of the genus Missulena were not collected during
this survey and pit trapping aligned with rainfall would significantly improve the chances of their
collection. A second limitation is the short time frame for project completion that prevented aligning
species collected with those at the museum and the undertaking of molecular work to confirm the
morphological identifications.

6. SURVEY RESULTS
6.1. Habitat Assessment

Land systems mapping prepared by the Western Australian Department of Agriculture (Pringle et al.
1994), vegetation units described for the Project area by PGV Environmental (2015) and observations
made during field survey were used to assess the suitability of habitats in the Proposal area for SRE
species. Habitats were assessed according to five criteria: the availability of moisture; soil structure;
geological diversity; vegetation type; and extent of shade or shelter. The emphasis was on identifying
‘relict’ habitats (e.g. sheltered, moist for millipedes) and those that may contain specialist species (e.g.
rocky outcrops for selenopid spiders). The extent of these habitat types beyond the development
envelope, external habitat connectivity and the presence of habitat isolates that might restrict dispersal
of SRE fauna were evaluated using broad-scale vegetation mapping (Beard 2013). Identifying and
mapping SRE habitats was based on current knowledge of the ecology of SRE invertebrates.
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6.1.1. Description of Habitat Units and Surrounding Landscape Features

The Proposal primarily intersects two broad flora units according to Beard (1975), 141 and 437, with
the pipeline intersecting a small amount of unit 538. Unit 141 is medium woodland (York gum, salmon
gum and gimlet), unit 437 is shrublands (mixed acacia thicket on sandplain) and unit 538 is shrublands
(Acacia brachystachya shrub). The Proposal is located in the eastern extent of all three units. Units 141
and 437 extend as large patches in a west-north-west angle for 460 and 350 km (mostly within the 250
– 350 mm isohyet), while unit 538 extends in patches 260 km in an east-north-east direction. The
extent of these vegetation units outside the development envelope strongly suggests that SRE habitats
within the Proposal are also regionally widespread and well-connected.
There are a number of BIF ranges in the vicinity of the Proposal, which may potentially act as
geographical or climactic barriers to dispersal on a regional scale, however no BIF occurs in the
development envelope. Salt lakes in the vicinity of the Proposal are limited and small and are unlikely
to form significant dispersal barriers for SREs.
Previous flora survey mapped 15 vegetation types that comprise variations of woodlands and
shrublands or heaths (PGV Environmental 2016). These vegetation units were appropriately combined
or modified to reflect the context of SRE invertebrates. We distinguish six SRE habitat types that differ
in their prospectivity for SRE fauna (Table 3). The identified habitats do not exhibit the characteristics
of typical SRE refugia and were ranked from low to not suitable for SRE fauna.
Table 3. Habitat types at the Proposal.
Code
TeW
MmW
MecW
LcW
OmH
OlH

Habitat type

Area SRE
(ha) Prospectivity

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches
104.2
of Melaleuca uncinata and spinifex
Medium mallee woodland on red to yellow soils over mixed shrubland or
115.8
hummock grassland
Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland 62.9
Low Callitris woodland on yellow soils
3.7
Open heath on yellow soils with scattered mallee and spinifex
575.8
Open Leptospermum heath on yellow soils with pea gravel
8.3

Low
Very low
Very low
Very low
None
None

Tall Eucalyptus woodland (TeW)
These woodlands are generally open and although many animals from the SRE Groups will occur in
this habitat type, it does not represent very suitable habitat for SRE species. Because of its wide
distribution and interconnected nature with other habitat types, it is likely that a high proportion of
species from SRE Groups found in this habitat type will also occur in others, particularly those with
similar characteristics. At the Proposal area, this habitat would provide and retain moisture better than
any other due to its greater canopy cover and significant litter accumulations primarily around the
eucalypts but also around the diverse shrubs. Habitat isolates that could restrict species ranges are not
readily available and species found in this habitat type are expected to be comparably wide-ranging,
with distributions that extend beyond the survey area.
Medium mallee woodland (MmW)
This woodland is the second most common habitat at the Proposal and extends well beyond the
survey boundaries. It is a generally exposed habitat type with predominantly shrubby vegetation or
hummock grassland. Organic matter is not as frequent as in the tall woodlands, confined to
immediately around the bases of eucalypts. This habitat type has a very low prospect for species in
SRE Groups and the groups most likely to occur are mygalomorph spiders (in particular the family
Nemesiidae), pseudoscorpions of the family Olpiidae and scorpions of the genus Lychas. Moisturedependent SRE groups such as snails, isopods, opilionids and millipedes are less likely to occur. It is
expected that species in SRE Groups sampled here will not be SREs because there are no obvious limits
to dispersal in this flat and interconnected landscape.
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Low Callitris woodland (LcW)
This woodland is not common at the Proposal but extends well beyond the survey boundaries. It is a
very exposed habitat type with few shrubs or grasses. Organic matter is confined to a surface layer
around the bases of trees. This habitat has a very low prospect for species in SRE Groups and the
groups most likely to occur are mygalomorph spiders (in particular the family Nemesiidae) and
scorpions of the genus Lychas. It is expected that species in SRE Groups sampled here will not be SREs
because there are no obvious limits to dispersal in this flat and interconnected landscape.
Medium Eucalyptus and Callitris woodland (MecW)
This habitat type is a mix between the medium mallee woodland and low Callitris woodland. It has
more shrubs compared to the medium mallee woodland and this would marginally increase its
prospectivity for SRE Groups. The habitat lacks obvious limits to dispersal and few if any species found
in this habitat are expected to be SREs.
Open heath with scattered mallee and spinifex (OmH)
The open heath is highly exposed and the few SRE Groups occurring here would probably only include
arid-adapted species like mygalomorphs from the family Nemesiidae, pseudoscorpions from the
family Olpiidae and foraging scorpions from the genus Lychas. The scattered mallee would represent
tiny islands of shelter in this exposed and continuous habitat, providing refuge to moisture dependent
groups like snails, millipedes, isopods and bark dwelling pseudoscorpions. Species occurring in this
habitat are almost certainly not SREs.
Open Leptospermum heath (OlH)
The Leptospermum heath was extremely exposed and lacks any litter accumulations or bark. Very few
animals from SRE Groups would be expected to occur here and those that do would not be SREs.

6.2. Invertebrates

At least 30 species from SRE Groups were recorded at the Proposal. Two species was classed as
potential SREs and the remaining 28 were classified as widespread or not SREs (Table 4). A total of 175
animals were recorded, including animals collected alive or dead (exuvia) and records of active or
inactive burrows. The mygalomorph spiders were most diverse with 12 species, followed by scorpions
(5), pseudoscorpions (4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). Twenty-two
higher order identifications were omitted from the final list of recorded species as they could not be
identified to species and are likely to belong to recorded species-level identifications (Appendix 6).
There are 19 ‘new’ species and although they should be treated as such, twelve are unlikely to actually
be new because their morphology matches, or is a very close match to, species from outside of the
Proposal. These affinities would be ascertained through molecular work.

6.2.1. Pseudoscorpions

Pseudoscorpions species exhibit a range of life histories, including species that disperse widely (e.g.
Atemnidae, Chernetidae), those that are arid-adapted and common in low-rainfall areas (e.g. Olpiidae)
and those that are range-restricted and confined to habitats with permanent moisture availability (e.g.
Chthoniidae and Garypidae).

Olpiidae
Olpiidae sp.

The family Olpiidae contains arid-adapted pseudoscorpions in Western Australia (ALA data) that are
mostly considered not to be SRE species. A very juvenile specimen (protonymph) was recorded from
deep eucalyptus bark layers at Site 09. It may be a distinct morphospecies but cannot be identified
further using morphology.
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Table 4. Invertebrates from SRE taxa recorded during the 2017 survey.
Taxonomy
Arachnida
Pseudoscorpiones
Panctenata
Olpiidae
Chernetidae
Sternophoridae
Atemnidae

LowestID

No. of
Animals

Sites

Olpiidae sp.
Chernetidae sp.
Afrosternophorus sp. B05

1
1
7

9
11
9, 11, 12

Oratemnus sp. B10

26

4, 7, 10

2

2

Habitat
types

TeW
MecW
MecW, TeW
MmW, OmH,
TeW

Linear range
(undescribed
Species)

SRE
Status

N/A
N/A
6.6 km

Not SRE
Widespread
Widespread

8.4 km

Widespread

MmW

-

Widespread

Araneae
Mygalomorphae
Barychelidae

Ctenizidae
Dipluridae
Idiopidae

Nemesiidae

Scorpiones
Bothriuridae
Buthidae

Urodacidae
Chilopoda
Geophilida
Chilenophilidae
Mecistocephalidae
Diplopoda
Polydesmida
Paradoxosomatidae
Polyxenida
Polyxenidae
Gastropoda
Stylommatophora
Pupillidae

Malacostraca
Isopoda
Armadillidae

Idiommata sp. B03
(cf. blackwalli)
Synothele sp. B03
(cf. rastelloides)
Conothele sp. B04
Cethegus sp. B01 (cf. fugax)
Aganippe sp. B03
Aganippe sp. B26

1

2

MmW

-

Widespread

1
2
1
19

5
6, 8
10
7

-

Widespread
Widespread
Widespread
Potential³

Gaius sp. B01 (cf. villosus)

11

3, 4, 6, 7,
8, 10, 12

-

Widespread

Gaius sp. B06
Aname sp. B15 (black)

1
5

1.6 km

Widespread
Widespread

Aname sp. B16 (big yellow)

29

8.5 km

Widespread

Aname sp. B30 (white)
Aname sp. B31 (mottled)

4
1

8
2, 4, 6
1, 2, 3, 5,
9, 11
3
7

TeW
LcW, OmH
OmH
TeW
LcW, MecW,
MmW, OmH,
TeW
LcW
MmW, OmH
MecW, MmW,
OmH, TeW
MmW
TeW

-

Widespread
Widespread

Cercophonius michaelseni
Isometroides vescus
Lychas splendens
Lychas annulatus
Urodacus sp. B13
(cf. armatus)

1
1
1
3

9
7
5
4, 6, 8

TeW
TeW
TeW
LcW, OmH

6

5, 9

TeW

-

Widespread

Sepedonophilus sp. B06
Mecistocephalus sp. B10

3
8

7, 9, 10
5, 9

OmH, TeW
TeW

-

Widespread
Widespread

Antichiropus sp.

2

4, 9

OmH, TeW

N/A

Potential5

Polyxenidae sp.

5

7, 10

OmH, TeW

N/A

Not SRE

Pupoides contrarius
Gastrocopta bannertonensis
Pupoides adelaidae

1
2
4

5
7
7

TeW
TeW
TeW

N/A
N/A
N/A

Not SRE
Not SRE
Not SRE

Acanthodillo sp. B22
Acanthodillo sp. B23

3
1

1
12

OmH
MecW

N/A
N/A
N/A
N/A

-

Not SRE
Not SRE
Not SRE
Not SRE

Widespread
Widespread
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Chernetidae
Chernetidae sp.

A very juvenile specimen (protonymph) was recorded from deep eucalyptus bark layers at Site 11.
Species of Chernetidae use phoresy, a mechanism by which one species transports another, to
disperse (e.g. Gabbutt 1970). It is very possible that this species is phoretic on flies and beetles.
Considering its likely dispersal capability, this species is probably widespread and not of conservation
concern.

Sternophoridae
Afrosternophorus sp. B05

Sternophorid pseudoscorpions are easy to recognise because of the pseudosternum between the leg
coxa; a unique feature that distinguishes them from all other pseudoscorpions (Harvey 1985).
Afrostenophrus occurs widely in the Pilbara bioregion (ALA 2017) and may be diverse at the species
level, although there is no taxonomic revision and species delimitation is difficult. Specimens are
typically collected from dry leaf litter at the base of Eucalyptus trees, or dry bark debris. All specimens
in the current survey were collected from deep, dry leaf litter at the base of Eucalyptus trees. This may
be a new species of Afrosternophorus but based on biological characteristics (occurrence in widely
occurring ephemeral and dry microhabitats) this is probably a widespread species and not of
conservation concern.

Atemnidae
Oratemnus sp. B10

One species of Oratemnus was collected from deep and surface litter at a total of three sites (4, 7 and
10). There is currently no taxonomic framework for this genus but specimens are commonly collected
from ephemeral habitats such as under tree bark and often collected during fauna surveys in arid
Western Australia. These pseudoscorpions use phoresy, a mechanism by which one animal transports
another, to disperse between habitats then they become unsuitable. Oratemnus species are likely to be
phoretic on flies and beetles, disperse between ephemeral habitats, and are currently considered
widespread fauna. The species present at the Proposal is not of conservation concern.

6.2.2. Trapdoor Spiders

Mygalomorph spiders represent a lineage that has a high proportion of SRE species (Harms and
Framenau 2013; Castalanelli et al. 2014) and we discuss the species collected at the Proposal below. A
plate of some spiders from the Proposal is provided as Appendix 7.

Barychelidae
Idiommata sp. B03 (cf. blackwalli)

Two female specimens belonging to this genus were collected from deep leaf litter at Site 2 in medium
mallee woodland. It superficially resembles the widespread species Idiommata blackwalli but differs in
some morphological characters and although possibly the same species, it should be treated as new
until molecular work is conducted. Specimens of this genus with an affinity to blackwalli have been
collected in the broad vicinity of the Proposal from prospective SRE habitat (BIF ridges) at Helena
Aurora Range and Mt Geraldine. The specimens at the Proposal were collected from habitat with a
very low prospectivity for SREs and this species is therefore not of conservation concern.

Synothele sp. B03 (cf. rastelloides)

A single female of this very diverse spider genus were collected at Site 2 in medium mallee woodland.
Like Idiommata, it constructs highly cryptic burrows at the base of rock boulders or in deep litter and
the lid opening is camouflaged with soil or debris. The specimen morphologically very similar to
animals from Ularring Hematite, Mt Forrest and Helena Aurora Range, but in the absence of molecular
work should be treated as a new species. This spider genus is widespread in Australia and included
mostly undescribed species, many of which have very short ranges (Raven 1994, Castalanelli et al.
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2014). Synothele sp. B03 was collected from a habitat with very low prospectivity for SREs and is
therefore not of conservation concern.

Ctenizidae
Conothele sp. B04

This genus is diverse in the Pilbara and Goldfields bioregions and there are many undescribed species
with potentially short ranges (Castalanelli et al. 2014). A single female specimen of an undescribed
species was collected at Site 5 in tall Eucalyptus woodland and morphologically is very similar to an
animal from Ularring Hematite (e.g. eye pattern and female genitalia). Without molecular work this
specimen should be treated as a new species. At least some Conothele species are potential SREs
although comparably little is known about these trapdoor spiders. It was collected in habitat type with
low prospectivity for SREs and is therefore not of conservation concern.

Dipluridae
Cethegus sp. B01 (cf. fugax)

Specimens at the Proposal are morphologically indistinguishable from those of nearby projects. DNA
sequence data generated for specimens from the nearby Helena Aurora Ranges demonstrate that this
is a widespread species. Genetically similar specimens (7.8% pairwise sequence divergence) are known
from the Ularring Hematite Project (Bennelongia 2011), 40 km north of the Proposal. This species was
collected from low and very low prospectivity sites at the Proposal and probably widespread and not
of conservation concern. Molecular work is recommended to improve certainty of the morphological
designation.

Idiopidae
Aganippe sp. B03

This species was collected from a single location (Site 10) in the pipeline, 4.7 km south-west of the
infrastructure/pits. The morphology, namely the eye pattern, cuspules, abdominal sigillae and female
genitalia, align this with the same species known from over 40 km north (Ularring), although molecular
work is required to confirm this. This species occurs in open heath with scattered mallee and spinifex,
which is not prospective for SREs. This species is not of conservation concern.

Aganippe sp. B26

Clustered burrows of a new Aganippe species were recorded at Site 7. Three burrows were excavated
and yielded two males and one female with a brood of roughly 25 spiderlings. Given the suspected
short-range endemism of many Aganippe species (Castalanelli et al. 2014) and pattern of occurrence
this species was classed as a Potential SRE (morphological characters). Although recorded in a very
extensive habitat with a low prospect for SREs, the clustering of burrows suggest this species may have
limited dispersal capabilities. Given the collection habitat is regionally common and well-connected, it
is considered likely that Aganippe sp. B26 is more widespread and as it occurs outside the impact areas
of the Proposal it is not significantly threatened by the mine development.

Gaius sp. B01 (cf. villosus)

This large trapdoor spider belongs to the Gauis villosus species complex and is easy to recognise in the
field by virtue of the burrows that have large trapdoors with characteristic twig lines. It is a common
morphospecies and eleven specimens were recorded from seven sites, spanning a wide area and all
habitat types at the Proposal. This morphospecies is clearly widespread and not of conservation
concern. Its affinity to villosus should be confirmed via molecular work.

Gaius sp. B06

A single specimen with some morphological similarity to Gaius sp. B01 was recorded from the edge of
Site 8 in the adjacent habitat type open heath with scattered mallee. This record from a nonprospective SRE habitat indicates this species is not of conservation concern.
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Nemesiidae
Aname sp. B15 (black) and Aname sp. B16 (big yellow)

Aname is a very diverse but taxonomically poorly documented genus in Western Australia that is
thought to have a high proportion of range-restricted species (Harvey et al. 2012; Castalanelli et al.
2014). Aname B15 is found by looking for small piles of dirt and a hidden burrow, whilst the burrows
of Aname B16 resembles Aname mellosa with an open, vertical burrow and web in the entrance. Five
specimens of Aname B15 were collected across three locations (sites 2, 4, 6) and 29 specimens of
Aname B16 were collected across seven sites. Both species morphologically match respective species
from Mulga Rocks, ca. 300 km east, although molecular work would be needed to confirm these
affinities. Both species were collected in multiple habitats at the Proposal ranging from low to nonprospective and are therefore likely to be widespread and not of conservation concern. This is
especially the case for Aname sp. B16 given its ubiquitous collection across the Proposal area.

Aname sp. B30 (white)

This species was collected as a singleton and is quite distinct from others at the Proposal having a very
dark anterior, amongst other characters. It was recorded from Site 3 in medium mallee woodland and
is not of conservation concern. It is possibly related to one of the other species recorded at the
Proposal, however molecular techniques would be required to confirm this.

Aname sp. B31 (mottled)

This new species closely resembles Aname sp. B15 but slight differences in abdomen pattern, cuspules
and body proportions suggested it was either a new species or potentially a juvenile male of Aname
sp. B15. This specimen was collected in low prospect habitat and is not of conservation concern.
Molecular work is recommended to elucidate its relationship to other species.

6.2.3. Scorpions
Bothriuridae
Cercophonius michaelseni

This scorpion is found on the coastal plain, the Wheatbelt and goldfields of WA. Although it appears as
a habitat generalist, it is actually locally restricted to areas with a deep litter layer (Smith 1995). It is not
a SRE.

Buthidae
Isometroides vescus

This scorpion is a habitat generalist with records in the southwest, Wheatbelt and goldfields regions. It
is a not a SRE species and not of conservation concern. It is collected frequently during fauna surveys
in south-western Australia.

Lychas annulatus

This scorpion is a habitat generalist with records in the southwest, Wheatbelt and goldfields regions. It
is a not a SRE species and not of conservation concern. It is collected frequently during fauna surveys
in south-western Australia.

Lychas splendens

This scorpion is a habitat generalist with records in the southwest, Wheatbelt and goldfields regions. It
is a not a SRE species and not of conservation concern. It is collected frequently during fauna surveys
in south-western Australia.

Urodacidae
Urodacus sp. B13 (cf. armatus)

This species is morphologically part of the Urodacus armatus species complex and molecular work is
required determine its affinity. It was recorded from two sites (5 and 9), both with tall Eucalyptus
woodland. Although no burrows were observed elsewhere at the Proposal, further survey would likely
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find them throughout. This species occurs in a habitat that extends far beyond the Proposal and is not
of conservation concern.

6.2.4. Soil Centipedes

The taxonomy of centipedes in Australia is not well resolved, although an online key to families and
some genera is available (Colloff et al. 2005). At the Proposal and nearby projects, these centipedes
are usually only collected from deep soil and bark layers around various Eucalyptus species. Although
these ecological attributes (moisture-dependence, preference for sheltered habitats) indicate they may
be SREs, they are often recorded in all habitats with Eucalyptus that produce bark.

Chilenophilidae
Sepedonophilus sp. B06

A total of three specimens were collected across three locations at the Proposal (sites 7, 9 and 10) in
tall Eucalyptus woodland and open heath with scattered mallee. There is no taxonomic framework for
Sepedonophilus in Australia, although these specimens appear to represent a single, new
morphospecies. We currently consider this morphotype to be widespread but note that this could be
a cryptic species complex that could only be untangled using genetic studies.

Mecistocephalidae
Mecistocephalus sp. B10

A total of eight specimens in the centipede genus Mecistocephalus were collected across two sites at
the Proposal (sites 5 and 9). There is no taxonomic framework for Mecistocephalus in Australia and
species identifications based on morphology are not possible, although the collected specimens were
very similar to a morphotype that occurs at Ularring, ca. 40 km north (previously called Ribautia sp.
B01). All Mecistocephalus specimens were excavated from deep leaf litter and decaying bark at the
roots of tall Eucalyptus trees and there are very few obvious limits to dispersal of such species in this
extensive habitat type. We currently consider this morphotype to be widespread but note that this
could be a cryptic species complex that can only be untangled using genetic studies.

6.2.5. Millipedes
Paradoxosomatidae
Antichiropus sp.

One juvenile specimen and an exuvia of an adult female from the genus Antichiropus were collected
from two locations at the Proposal in tall Eucalyptus woodland and open heath with scattered mallee.
They cannot be identified to species level based on morphology, but may belong to one of several
species recorded in the vicinity of the Proposal identified in desktop review (Section 4.2). The most
likely candidate is Antichiropus westi; this species is a habitat generalist and classed as not a SRE. It has
been recorded in shrubland habitat from as close as 300 m south of the Sandy Ridge pipeline. Other
congeners recorded in the search area have been recorded in leaf litter but appear to be associated
with rocky hills (Car and Harvey 2014). Further sampling during wet conditions to collect mature male
specimens or genetic analysis could further clarify the species affinity of specimens collected at the
Proposal, which were recorded inside the Proposal footprint from low and non-prospective habitat.
The collection habitat of these specimens is well represented both within the Proposal and regionally.
This species is very unlikely to be significantly impacted by proposed developments.

Polyxenida
Polyxenidae sp.

These are arid-adapted millipedes that are very common in dry leaf litter and low vegetation. Species
identification in this fauna is not possible due to a lack of taxonomic resolution but species in this
fauna are generally considered widespread and dispersal-prone (Car et al. 2013). The five specimens
collected here probably belong to a widespread species.
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6.2.6. Land Snails

The taxonomy of land snails in Western Australia is moderately well resolved and it is possible to
identify most groups to morphospecies level.

Pupillidae
Pupoides adelaidae

This is a widespread species collected from one site at the Proposal and is known from the WA
Wheatbelt through to NSW. It is not of conservation concern.

Pupoides contrarius

This species is recorded across Australia and is not of conservation concern.

Gastrocopta bannertonensis

This was a very common land snail species and one dead shell was collected from one site at the
Proposal. All animals were dead-taken and collected from dry leaf litter in multiple habitats (BIF
ridges, Eucalyptus woodlands and dry flood plains). There are records of this species in Victoria and
south-western Australia (ALA 2017) and this species is clearly widespread, as are most other
Gastrocopta species (Whisson and Köhler 2013).

6.2.7. Slaters

Four slaters from the family Armadillidae were collected at the Proposal. There is no taxonomic
framework for isopods in Western Australia although Judd and Horwitz (2003) pointed out the high
species diversity, local endemism and habitat specialisation in the south-west of Western Australia.
The distribution of species appears to be influenced by rainfall gradients, availability of organic matter
and physical characteristics of the landscape.

Armadillidae
Acanthodillo sp. B22 and Acanthodillo sp. B23

Both species appear to be new and possibly only represent one species. They are also quite similar to
one from Mulga Rocks ca. 300 km east, but molecular work is required to confirm these questions.
Three animals of B22 were recorded from site 3 (open heath with scattered mallee) and one of B23
from site 12 (medium Eucalyptus-Callitris woodland). All were recorded from deep soil below
Eucalyptus and very dry conditions severely hampered collections. Further survey during wet weather
assisted by pit trapping would logarithmically improve the collection of this group, which would most
certainly find they occur across the landscape at the Proposal. The two species were recorded in very
low and non-prospective habitat suggesting they are probably widespread and not of conservation
concern.

6.3. Potential SRE Species

As described above, Aganippe sp. B26 and Antichiropus sp. were classified as Potential SREs and may
have relatively small distributions, although based on collection habitats, both are likely to occur more
widely outside the development envelope. A single species in each of these genera at Sandy Ridge
also indicates these two species are unlikely to be SREs when compared with the higher richness
observed in the region, predominantly associated with ironstone ranges (Figure 4).
Antichiropus sp. was recorded from two sites in proposed impact areas. These sites correspond to two
habitat types, tall eucalypt woodland and open heath with scattered mallee, which occur widely both
within the development envelope outside impact areas and externally across the region. The
classification of Antichiropus sp. as a Potential SRE is based on the high proportion (almost all) of SRE
species in the genus. Regardless of whether the specimens from the Proposal belong to a described
species that has been recorded in the vicinity (e.g. Antichiropus westi) or an undescribed species,
habitat information strongly indicates that the same species will occur outside the development
envelope.
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Figure 4. Records of the genera Aganippe and Antichiropus from Sandy Ridge and the wider region.
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The trapdoor spider Aganippe sp. B26 was collected outside the impact area, although within the
development envelope. The classification of this species was based on the clustering of burrows within
a small patch at a single site, as well as the high proportion of SRE species within the genus Aganippe.
Despite possibly having a small distribution, it was recorded in tall eucalyptus woodland that is
regionally common and more or less contiguous. It is considered likely that Aganippe sp. B26 occurs
patchily across its distribution, but is almost certain to occur outside the development envelope.

7. RISK ASSESSMENT FOR TAXA IN SRE GROUPS

No listed invertebrates were recorded at the Proposal and among SRE Groups, 28 of the 30 recorded
species are considered to be widespread (they have, or based on the extent of habitat are likely to
have, larger ranges than the threshold for classification as SREs). No confirmed SREs were recorded
during this survey. Two Potential SRE species were recorded and may have relatively small
distributions. However, based on the extent and connectivity of the habitats from which each species
was collected, both Potential SREs are likely to occur more widely beyond the development envelope.
None of the listed species that occur regionally, Ogyris subterrestris petrina, Jalmenus aridus, Aganippe
castellum and Kwonkan moriartii, were recorded at the Proposal and, as concluded in the desktop
review, it is unlikely they occur there, although typical habitat exists at the Proposal for the former
three species (tall Eucalyptus woodland).
The Proposal has a lower diversity of invertebrates in SRE Groups compared with nearby BIF
formations in the southern Goldfields that are highly prospective for SREs (Table 5). At the Proposal,
11 species are only known from single sites, which may reflect low sampling intensity, but eight of
these 11 species appear likely to have been recorded in other surveys in the subregion.
Table 5. Comparison of the proportion of Potential and Confirmed SRE species between regional
studies in different habitats.
Assessment

Habitat

1

Sandy Ridge

2

J5 and Bungalbin
3

Mt Forrest
4

Mt Henry

5

Mummaloo
6

Ularring
1

Woodland, shrubland
BIF, breakaways, woodland,
plains
BIF, laterite, drainage lines,
stony plains/slopes
Rocky hills, minor drainage
lines
Woodland, shrubland
Rocky hills, woodland,
plains, rock outcrop

No. of SRE Group
species

Proportion of Confirmed/Potential SREs (%)
SRE
Potential SRE

30

0.00

6.67

80

2.00

64.00

66

1.52

28.79

61

11.48

24.59

54

0.00

25.93

57

0.00

33.33

This assessment; 2Bennelongia 2016; 3Bennelongia unpublished data; 4Bennelongia 2013; 5Bennelongia 2012; 6Bennelongia
2011.

SRE habitats at Sandy Ridge are widespread and have low overall prospectivity for SRE species.
Habitats within the development envelope are well-connected to analogous habitats that occur
externally. Given the small proposed extent of impact at Sandy Ridge, low number of likely SRE
species (although many species in SRE Groups occur) and widespread habitats present, it is considered
the Proposal will have minimal impact on SRE fauna in the local region. Similarly, the two Potential SRE
species are highly likely to occur outside the development envelope and will not be threatened by the
Proposal.

8. CONCLUSIONS

This assessment used desktop review and field survey to determine the prospectivity of habitats in the
development envelope for SRE and listed invertebrate species, determine the likelihood that SRE and
listed invertebrate species occur at the Proposal and evaluate the likely level of impact from proposed
developments to SRE and listed invertebrate species.
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Literature review and searches of museum and online databases yielded 164 species belonging to SRE
2
Groups that have been recorded in the area of the Proposal (ca. 10,000 km , defined by 29.886°S,
119.559°E and 30.812°S, 120.627°E). Although the high number of recorded species demonstrates the
richness of SRE Group fauna in the Goldfields, it is emphasised that most species in SRE Groups are in
fact widespread.
A total of 175 specimens belonging to at least 30 species in seven SRE Groups were recorded in field
survey. Mygalomorph spiders were most diverse with 12 species, followed by scorpions (5),
pseudoscorpions (4), snails (3), terrestrial slaters (2), centipedes (2) and millipedes (2). One
mygalomorph was classed as a potential SRE based on morphological characters and no species were
classified as Confirmed SREs.
The key results of the assessment are:
• Five habitat types comprising various woodlands and heaths are present at the Proposal. All
have good connectivity, extend far beyond the Proposal and at best have low prospectivity for
SRE species. There are no obvious barriers to dispersal at or near the Proposal;
• None of the four listed terrestrial invertebrate species from this DPAW region were recorded,
although suitable habitat is present (tall Eucalyptus woodlands); and
• A relatively low diversity of invertebrates from SRE Groups was recorded at the Proposal. The
majority of recorded species are either widespread or not SREs.
• Two Potential SRE species were recorded but based on habitat are highly likely to occur
outside the development envelope.
SRE surveys in the vicinity have recorded highly diverse communities associated with BIF ranges, such
as the Helena-Aurora Conservation Park (130 species; Bennelongia 2016), Ularring (57 species;
Bennelongia 2011), Mummaloo (54 species; Bennelongia 2012), Mount Henry (61 species; Bennelongia
2013) and Mount Forrest (66 species; Bennelongia 2014). The proposed Sandy Ridge Facility does not
contain BIF or other rock outcrop habitat.
In summary, a modest community of species in SRE Groups was recorded at the Proposal and all
collected species are highly likely to have ranges wider than the development envelope of the
Proposal. Given the small extent of the Proposal and also considering the overall richness in the
vicinity, the Proposal is highly likely to have minimal impact on SRE communities in this area.
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Appendix 1. Higher order identifications omitted from the final desktop
review species list.
Number of Records
(Abundance)

Higher Classification

Lowest Identification

Arachnida
Araneae
Araneomorphae
Selenopidae
Mygalomorphae
Actinopodidae
Barychelidae

Karaops `sp. indet.`

1

Missulena `sp. indet.`
Barychelidae `sp. indet.`
Idiommata `cf. blackwalli`
Idiommata `sp. indet.`
Synothele `sp. indet.`
Synothele sp.
Cethegus `sp. indet.`
`Anidiops?` `sp. indet.`
Aganippe `sp. indet.`
Aganippe sp.
Anidiops `sp. indet.`
Arbanitinae `sp. indet.`
Eucyrtops `sp. indet.`
Gaius `sp. indet.`
Idiosoma `sp. indet.`
`Proshermacha` `sp. indet.`
`Proshermacha` sp.
Aname `mainae?`
Aname `sp. indet.`
Aname `sp. tepperi group or relative`
Kwonkan `sp. indet.`
Teyl `sp. indet.`
Yilgarnia `sp. indet.`

3
3
1
9
8
1
7
2
22
1
11
3
1
3
1
1
6
1
10
6
1
6
1

Pseudoscorpiones sp.
Chernetidae `sp. indet.`
Austrochthonius `sp. indet.`
Synsphyronus `sp. indet.`
Amblyolpium `sp. indet.`
Geogarypus `sp. indet.`
Austrohorus `sp. indet.`
Austrohorus sp.
Beierolpium `sp. indet.`
Beierolpium 8/3 `sp. indet.`
Beierolpium 8/4 `sp. indet.`
Beierolpium 8/4 sp.
Indolpium `sp. indet.`
Olpiidae `sp. indet.`
Olpiidae sp.

12
36
3
5
2
8
23
15
15
2
33
1
21
17
5

Cercophonius `sp. indet.`
Buthidae `sp. indet.`
Isometroides `sp. indet.`
Lychas sp.
Urodacus `sp. indet.`

1
2
13
1
6

Chilopoda sp.

1

Orphnaeus `sp. indet.`
Geophilidae sp.
Geophilida `sp. indet.`

1
1
1

Scolopendrida sp.
Cryptops `sp. indet.`

18
2

Lithobiomorpha sp.

1

Scutigeromorpha sp.

4

Diplopoda sp.

1

Dipluridae
Idiopidae

Nemesiidae

Pseudoscorpiones
Chernetidae
Chthoniidae
Garypidae
Garypinidae
Geogarypidae
Olpiidae

Scorpiones
Bothriuridae
Buthidae

Urodacidae
Chilopoda
Geophilida
Oryidae
Geophilidae
Scolopendrida
Cryptopidae
Lithobiomorpha
Scutigeromorpha
Diplopoda
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Higher Classification

Number of Records
(Abundance)

Lowest Identification

Polydesmida
Paradoxosomatidae

Polydesmida sp.
`Antichiropus?` `sp. indet.`
Antichiropus `sp. indet.`
Antichiropus sp.

1
1
72
45

Gastropoda sp.
?Punctidae gen. indet. `sp. nov.`
Pupoides sp.

2
1
1

Scutigerellidae sp.

1

Isopoda sp.
Armadillidae sp.
Buddelundia sp.
Philosciidae sp.

38
5
5
73

Gastropoda
Punctidae
Pupillidae
Symphyla
Cephalostigmata
Scutigerellidae
Malacostraca
Isopoda
Armadillidae
Philosciidae

Appendix 2. Previous records of species from SRE Groups in the vicinity
of the Proposal.
The search area was defined by 29.886°S, 119.559°E and 30.812°S, 120.627°E.
Higher
classification
Arachnida
Araneae
Araneomorphae
Selenopidae
Mygalomorphae
Actinopodidae

Lowest Identification

No. of Records
(Abundance)

Comments

Karaops jarrit

2

Missulena `MYG045`
Missulena `sp. 24?`
Missulena `sp. B09`
Missulena `sp. B11`
Aurecocrypta `chichester`
Aurecocrypta `sp. B02`
Aurecocrypta `sp. B06`
Idiommata `sp. B02 (cf. blackwalli)`

1
1
1
1
1
2
3
1

Mandjelia `sp. B02`

1

Synothele `MYG278`
Synothele `sp. B03`
Synothele `sp. B13`
Synothele howi

2
7
3
3

Ctenizidae

Conothele sp. B04

1

Dipluridae

Cethegus `cf. fugax sp. B01`
Cethegus `fugax spp. group`
Cethegus `sp. B07 (sp. nov.)`
Aganippe `MYG064`
Aganippe `MYG239`
Aganippe `MYG240`
Aganippe `MYG256`
Aganippe `proto-idiosoma race`
Aganippe `sp. B03`
Aganippe `sp. B18`
Aganippe `sp. B19`

31
5
10
1
1
1
4
1
9
3
3

Aganippe castellum

6

Endangered; disjointed populations occur across Avon
Catchment. Unlikely to occur in development envelope (Avon
Catchment Council 2007)

Anidiops `sp. B10`
Anidiops `sp. B11`
Anidiops `sp. B12`

5
2
2

Genus contains widespread species as well as undescribed,
likely range-restricted species (Bennelongia 2016)

Eucyrtops `MYG150`

3

Gaius `sp. B01 nr villosus`
Gaius `sp. B05`
Idiosoma `MYG475 koolyanobbing`

16
1
2

Barychelidae

Idiopidae

Widespread in southwest WA (Crews and Harvey 2011)

Genus likely to have SRE species (Miglio et al. 2014)

Genus contains range-restricted species (Castalanelli et al.
2014).
If I. blackwalli then widespread throughout WA (ABRS 2009).
Genus has habitat specialists and range-restricted species
(Raven 1994).
Genus has many range-restricted species (Raven 1994;
Castalanelli 2014).
Likely SRE from Bungalbin (BIF). Unlikely to occur at Proposal.
Genus has many undescribed species, some may be SRE
(Castalanelli et al. 2014).
Habitat specialists may be SREs.

Genus with a significant number of SREs (Castalanelli et al.
2014; Framenau et al. 2008).

Unresolved at genus and species levels; contains a significant
number of SREs (Castalanelli et al. 2014; Bennelongia 2016).
Species taxonomy unresolved, but most species appear to be
widespread (Framenau et al. 2008)
Genus contains confirmed SREs (Bennelongia 2016)
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Higher
classification
Nemesiidae

Theraphosidae
Pseudoscorpiones

Lowest Identification
`Proshermacha` `MYG469`
Aname `MYG279`
Aname `MYG386`
Aname `sp . Nov. Helena-Aurora
Range`
Aname `sp. B20`
Aname `sp. B21`
Aname `sp. B22`
Aname `sp. B23`
Aname `sp. B24`
Aname `sp. B25`
Aname mainae
Chenistonia `tepperi sp. group`
Kwonkan `MYG175`
Kwonkan `MYG272`
Kwonkan `MYG416`
Teyl `MYG021`
Teyl `sp. B01`
Yilgarnia `MYG272`
Yilgarnia `sp. B01`
Yilgarnia `sp. B03`
Selenotholus foelschei

No. of Records
(Abundance)
2
1
4

3
1
9
1
1
1
3
14
2
1
1
2
1
1
6
1
2

Atemnidae `sp. indet.`

1

Cheiridiidae
Chernetidae

Cheiridiidae `sp. indet.`
`PSEAAD` `PSE076`
Chernetidae `mt gibson 3`
Chernetidae `sp. 1`
Chernetidae `sp. 2`
Chernetidae `sp. B11`
Conicochernes `PSE024`
Nesidiochernes `sp. indet.`
Austrochthonius `pilbara`
Austrochthonius `similis`
Synsphyronus `sp. B04`
Synsphyronus `sp. B05`
Synsphyronus `sp. B06`
Synsphyronus mimulus
Amblyolpium `PSE077`
Geogarypus taylori
Austrohorus `sp. B08`
Beierolpium 8/3 `sp. B02`
Beierolpium 8/4 `sp. B02`
Beierolpium 8/4 `sp. B03`
Beierolpium 8/4 `sp. B14`
Beierolpium 8/4 lge `sp. indet.`
Beierolpium 8/4 small `sp. indet.`
Euryolpium `sp. indet.`
Indolpium `sp. B06`
Indolpium `sp. B22`
Indolpium `sp. B23`
Indolpium `sp. B24`
Afrosternophorus `sp. indet.`

5
2
1
2
15
5
15
3
22
9
4
1
1
20
3
4
1
1
50
1
3
2
1
1
14
9
2
2
12

Cercophonius michaelseni
Isometroides `goldfields 1`
Isometroides `sp. B01`
Isometroides vescus
Lychas `adonis` ms
Lychas `annulatus group`
Lychas `jonesae?`
Lychas `splendens`
Lychas annulatus
Lychas jonesae
Urodacus `armatus`
Urodacus `gibson 2`
Urodacus `koolyanobbing 3`
Urodacus `koolyanobbing 4`

2
6
1
14
13
7
2
30
12
18
1
4
10
1

Garypidae

Garypinidae
Geogarypidae
Olpiidae

Sternophoridae
Scorpiones
Bothriuridae
Buthidae

Urodacidae

See Aname (synonym)

1

Atemnidae

Chthoniidae

Comments

Aname is paraphyletic and contains many undescribed
species including habitat specialists and likely SREs
(Castalanelli et al. 2014; Bennelongia 2016)

Recorded throughout WA and SA (ABRS 2009)
Contains undescribed and potential SRE species (Main 2012).
Paraphyletic, may contain undescribed SREs (Castalanelli et al.
2014).
Paraphyletic, may contain undescribed SREs (Castalanelli et al.
2014).
May contain undescribed SREs (Framenau et al. 2008;
Castalanelli et al. 2014).
Widespread (ABRS 2009).
Family unlikely to contain SREs except troglobites; two
widespread species occur in the region (Alexander et al. 2014;
ABRS 2009).
Family unlikely to contain SREs (Harvey 2013).
Many chernetid species phoretic on flying insects (Gabutt
1970) and are widespread, except some island and troglobitic
species (Harvey 2010).

Widepsread (WAM data)
Widepsread (WAM data)
Genus recorded throughout region but species-level
taxonomy unresolved; species recorded from rocky habitats
often SRE (Harvey 2012).
Widespread (Harvey 1987).
Potential but unlikely SRE (Bennelongia 2016).
Widespread (ABRS 2009).
Potential SRE (Bennelongia 2016).

Genus may contain some SRE species (Bennelongia 2016).

Potential SRE.
Some species may be confined to geological features and
may be SRE (WAM data; Bennelongia 2016).
Unlikely to contain SRE species.
Widespread (ABRS 2009)
Further taxonomy required to determine if genus contains
SREs.

Genus unlikely to contain SRE species.

Genus may contain SRE species.
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Higher
classification

Chilopoda
Geophilida
Chilenophilidae
Mecistocephalidae

Oryidae
Scolopendrida
Cryptopidae
Diplopoda
Polydesmida
Paradoxosomatidae

Spirostreptida
Iulomorphidae

Gastropoda
Camaenidae

Punctidae

Pupillidae

Placostylidae

Succineidae
Malacostraca
Isopoda
Armadillidae

Philosciidae

Urodacus `laverton 5` ms
Urodacus `novaehollandiae?`
Urodacus `sp. B11`
Urodacus `sp. nov.`
Urodacus armatus
Urodacus novaehollandiae

No. of Records
(Abundance)
1
3
2
2
2
4

Ribautia `sp. B01`
Sepedonophilus `sp. indet.`
Mecistocephalidae `sp. indet.`
Mecistocephalidae sp.
Mecistocephalus `mt gibson 3`
Mecistocephalus `sp. indet.`
Orphnaeus `mt gibson 3`

4
2
1
1
1
26
2

Geophilid taxonomy unresolved. Group may contain SRE
species. Genetic analyses required to elucidate species and
ranges.

Cryptops `sp. B45`

1

Potential SRE. Further taxonomic resolution of Cryptops
required.

Antichiropus framenaui
Antichiropus kealleyi
Antichiropus lacustrinus
Antichiropus westi

22
5
1
21

All species except westi are confirmed SREs (Car and Harvey
2014).

Atelomastix `mt gibson 1`
Atelomastix `sp. indet.`
Atelomastix `Yendilberrin
Manning)`
Atelomastix bamfordi

1
12

Lowest Identification

(=Mt

8

Comments

Widespread (ABRS 2009).
Widespread (ABRS 2009).

All species considered SRE (Edwards and Harvey 2010).

14

Sinumelon `cf. tarcoolanum`

86

Sinumelon kalgum

9

Westralaoma `cf. aprica`
Westralaoma aprica
Westralaoma experta
Gastrocopta bannertonensis
Pupilla australis
Pupoides `aff. beltianus`
Pupoides adelaidae
Pupoides myoporinae
Bothriembryon `aff. sedgwicki`
Bothriembryon `Marda` n.sp.
Bothriembryon `sp. B01`
Bothriembryon `sp. nov. Marda`
Succinea sp.

65
40
2
23
7
12
24
5
91
71
2
39
2

?Acanthodillo (nr cubaris) `sp. B03`
Acanthodillo `sp. B04`
Acanthodillo `sp. B17`
Armadillidae `EE1479S`
Armadillidae gen. indet. sp. nov. A
Armadillidae gen. indet. sp. nov. C
Buddelundia `39`
Buddelundia `71` (SJ)
Buddelundia `cf. frontosa`
Buddelundia `sp. B10`
Buddelundia `sp. B17`
Buddelundia `sp. B61`
Buddelundia `sp. B63`
Buddelundia `sp. B64`
Buddelundia `sp. B65`
Buddelundia `sp. nov. A`
Buddelundia frontosa
Cubaris `sp. nov.`
Laevophiloscia `1479`
nr Laevophiloscia `sp. B01`
Philosciidae `sp. B32`

4
6
7
2
1
4
17
14
5
3
33
1
8
1
10
2
3
3
6
1
4

Many camaenid land snails are SREs. Genus contains both
widespread and range-restricted species (Solem 1997).
Sinumelon kalgum has a relatively small distribution.
All species known or likely to be widespread; family may
contain some range-restricted species (ABRS 2009).
All species known or likely to be widespread, although a few
species may be regionally endemic (Whisson and Köhler
2013).

Contains known and undescribed SRE species (Breure and
Whisson 2012).
Widespread (ABRS 2009).

The taxonomy of terrestrial isopods is underdeveloped
although it is highly likely that many species are SREs (Harvey
2002).
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Higher
classification
Platyarthridae

Lowest Identification
Philosciidae `sp. B33`
Trichorhina `1510`
Trichorhina `sp. B11`
Trichorhina `sp. B26`
Trichorhina `sp. B27`
Trichorhina `sp. nov. A`
Trichorhina `sp. nov. B`

No. of Records
(Abundance)
1
2
2
2
1
1
2

Comments
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Appendix 3. Regional records of SRE taxa and ironstone ranges.
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Appendix 4. Site details and sampling effort.
Habitat

Habitat

Site

Principal
Date

Landform

Acronym

Description

Slope

01

9/05/2017

Sandplain

OmH

02

9/05/2017

Sandplain

03

9/05/2017

Sandplain

04

9/05/2017

Sandplain

05

10/05/2017

06

10/05/2017

07

10/05/2017

08

10/05/2017

09

11/05/2017

10

11/05/2017

11
12

Site

Shade
Cover

Fire
History

Mixed littersoil samples

0 to 1cm

1 to 5cm

>5cm

Litter
Index

Hand
Foraging

Burrow
Digging

Litter
Sieve

Bark
Peeling

01

40%

5 yrs

2

94.5

5

0.5

28.5







02

20%

5 yrs

2

85

7.5

7.5

91.0







03

25%

5 yrs

2

89

7.5

3.5

59.4





04

30%

5 yrs

2

96.5

2

1.5

27.7



05

25%

No

2

85

10

5

78.5

06

25%

5 yrs

2

88.5

10

1.5

50.9

07

30%

No

2

82.5

12.5

5

85.8

08

20%

5 yrs

2

84

10

6

86.4









09

30%

5 yrs

2

77.5

17.5

5

100.3









10

35%

5 yrs

2

88.75

10

1.25

48.9











11

25%

5 yrs

2

96

3.5

0.5

24.1









12

25%

5 yrs

2

93.5

5

1.5

36.4









Angle

Aspect

Open heath on yellow soils with scattered mallee and spinifex

Flat

N

MmW

Medium mallee woodland on red to yellow soils over mixed shrubland or hummock grassland

Flat

-

MmW

Medium mallee woodland on red to yellow soils over mixed shrubland or hummock grassland

Flat

S

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

-

Sandplain

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex

Flat

-

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

Flat

NW

Sandplain

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex

Flat

-

Sandplain

LcW

Low Callitris woodland on yellow soils

Sand Dune

TeW

Tall Eucalyptus woodland on red soil over mixed shrubland or occasional patches of Melaleuca uncinata and spinifex

Sandplain

OmH

Open heath on yellow soils with scattered mallee and spinifex

11/05/2017

Sandplain

MecW

11/05/2017

Sandplain

MecW

Flat

-

Gentle

E/W

Flat

-

Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland

Gentle

S

Medium Eucalyptus and Callitris woodland on yellow soils over mixed shrubland

Flat

-

Percent Cover of Litter Depths

Log
Turning

Leaf
Blow

UV

No. of
Cup Traps









0

30°20’23.0”

120°04’55.0”









0

30°20’41.4”

120°05’17.6”











0

30°21’01.2”

120°05’25.2”













0

30°21’10.3”

120°04’58.2”















10

30°22’15.6”

120°04’31.9”















0

30°21’33.6”

120°05’29.6”















0

30°21’41.0”

120°04’28.3”







0

30°22’20.1”

120°06’00.3”







9

30°22’35.8”

120°04’47.7”





0

30°24’36.6”

120°02’56.2”







0

30°24’42.4”

120°06’36.9”







0

30°21’59.6”

120°05’03.4”

Latitude

Longitude

1
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Appendix 5. Representative photos of sampling sites.

1

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

2

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

3

Sandy Ridge SRE Invertebrates
Tellus Holdings Ltd

Appendix 6. Higher-order identifications omitted from final list of species
recorded during survey.
Taxonomy

Higher Order ID

No. of
Sites
Animals

Habitat
type(s)

Notes

Mygalomorphae
Barychelidae

Barychelidae sp.

1

1

OmH

Dipluridae

Cethegus sp.

6

3, 7, 9

MmW,
TeW

Idiopidae

Idiopidae sp.

1

1

OmH

Chilenophilidae sp.

1

3

MmW

13

5

TeW

Abandoned barychelid burrow, genus probably not
collected during survey
Exuvia collected from abandonded burrows. Most
likely C. sp. B01 recorded during this survey
Abandoned idiopid burrow, probably one of the
species in the table above

Geophilida
Chilenophilidae

Mecistocephalidae Mecistocephalus sp.

Damaged and missing diagnostic characters. Very
likely S. sp. B06 recorded during this survey
Very juvenile and most likely M. sp. B10 recorded at
the same site
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Appendix 7. Exemplar mygalomorph species collected during survey.
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EXECUTIVE SUMMARY

Tellus Holdings Ltd is planning to construct and operate an open cut kaolin mine and waste storage and
permanent isolation facility (the Sandy Ridge Facility) located approximately 75 km northeast of Koolyanobbing in
the Goldfields region of Western Australia. The facility will be accessed via the Great Eastern Highway and the
Mount Walton East Intractable Waste Disposal Facility (IWDF) Access Road.
The Department of Finance owns the IWDF Access Road and require Tellus to upgrade the road to cater for
increased traffic associated with the Sandy Ridge Facility. Four areas for potential borrow pits have been identified
to source borrow material with which to upgrade the IWDF Access Road. Tellus has also identified the requirement
for three telecommunication towers along the IWDF and, due a change in the design of the Sandy Ridge Facility,
proposes to construct a groundwater borefield near the Carina Iron Ore Mine (15 km west of the IWDF). Up to four
bores will be constructed in the groundwater infrastructure site – a single production bore and a single monitoring
bore plus two alternative bore locations if the preferred location proves unsuitable – and clearing is likely to be
approximately 3.52 hectares. The proposed developments in their entirety comprise 68.99 hectares of proposed
clearing. There has been some extent of historic clearing in most of the survey areas, comprising small portions of
borrow pits 2, 6 and 9, and communication towers MR1 and MR2 and a significant portion of the groundwater
infrastructure survey area (from exploration and mining the Carina mine).
The following report comprises a desktop review and impact assessment of the proposed developments on
ground-dwelling, short-range endemic invertebrates (SREs) and listed invertebrates. The desktop review aimed to
collate existing information on SREs and listed invertebrates in a search area surrounding the proposed
developments (100 km by 200 km), as well as information on likely SRE habitats within the proposed developments
and their immediate vicinity (‘survey areas’, total area of 131.57 ha). This was followed by determining the
likelihood of habitats in the survey areas containing SRE and listed invertebrate species. A brief impact assessment
was undertaken to determine the level of impact to these species from any vegetation clearing or substrate
removal within the survey areas. Information on invertebrates was retrieved from searches of museum and online
databases, published and grey literature and lists of threatened and listed fauna published online. Habitat data was
compiled using the results flora and vegetation surveys commissioned by Tellus, photos of the survey areas and
findings of a desktop and reconnaissance SRE survey at the nearby Sandy Ridge Facility.
The database search area yielded approximately 97 species from nine SRE Groups. This represents a moderate
richness compared to the wider Goldfields sub-region. The SRE Groups recorded were trapdoor spiders, opilionids,
pseudoscorpions, scorpions, centipedes, millipedes, symphylans, land snails and slaters. Notably, four confirmed
SRE species, ten potential SREs and no listed invertebrates were recorded. Most SRE taxa were concentrated on
two ironstone hills or ridges - Mt Dimer and Ularring. Four listed invertebrates are known from the Goldfields
region, in which the search area is situated.
The survey areas contained five habitat types, of which four - heath, shrubland, low woodland and tall woodland occur on the extensive sandplains of the region, and to a small degree, on clayey soils with gravel. These habitats
were recorded in survey areas along the IWDF plus a small amount in the groundwater infrastructure survey area.
The fifth habitat is tall woodlands and shrublands on ironstone hill and botanical work of the survey areas recorded
this from one survey area (it occupies 42.68 of the 60.52 ha groundwater infrastructure survey area). The ridgeline
hosting this habitat extends north towards Mt Dimer and south past the Carina iron ore mine, appearing again at
Yendilberin Hills, Mt Finnerty and Watt Hills. This habitat type is analogous with vegetation code ‘S2’, of which
approximately 496 ha has been recorded along the ridgeline that includes the groundwater infrastructure survey
area and other ridgelines in the search area (see Carina Iron Ore Public Environmental Review, which proposed
clearing of 8.63 ha of this vegetation type).
The vegetation types on sandplain and clayey soils were considered analogous to those surveyed at the Sandy
Ridge Facility. The heath, shrubland and mallee do not exhibit the characteristics of typical SRE refugia, whilst the
tall woodland has a low prospectivity for SRE fauna; these four habitat types are interconnected and have a wide
distribution in the region. The tall woodlands and shrublands on ironstone hill are moderately prospective and, is
the most prospective habitat in the survey areas, offering a variety of microhabitats, moderate shade and organic
matter.
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Of the listed invertebrates known from the region and confirmed or potential SREs recorded in the search area, it is
possible that three listed species (two butterflies and a mygalomorph spider), three confirmed SREs (millipedes)
and three potential SREs (mygalomorph spiders) could occur in the survey areas. Although no listed invertebrate
species were recorded in the search area, the typical habitat of the butterfly species’ (Ogyris subterrestris petrina,
Jalmenus aridus) is present in most survey areas and, to a lesser extent, for the species of mygalomorph spider
(Idiosoma intermedium). However, these species have large ranges and their preferred habitats are extensive
throughout the search area. Considering the small area of proposed clearing, the conservation statuses of these
species are highly unlikely to be affected. This also applies to two of the confirmed SRE species, Antichiropus
saxatilis, A. framenaui, which have large linear ranges, and the potential SRE Idiosoma `sp. B26`, which is only
known from habitat at the Sandy Ridge Facility that has a low prospectivity for SREs.
Little is known about the remaining three species - the confirmed SRE Atelomastix `Yendilberin =Mt Manning` (a
millipede) and two potential SRE mygalomorph spiders (Idiosoma `MYG239`, I. `MYG240`) – except that they were
recorded from habitats that are probably analogous to the moderately prospective habitat type tall woodlands and
shrublands on ironstone hill, which is present in the groundwater infrastructure survey area. As the proposal
comprises clearing of up to 1.77 ha of this habitat type and approximately 487 ha is present in the region, the
removal of 0.36%, which is an overestimate, seems highly unlikely to impact the conservation status of any SRE or
listed invertebrates that may occur here.
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1. INTRODUCTION

Tellus Holdings Ltd is planning to construct and operate an open cut kaolin mine and waste storage
and permanent isolation facility (the Sandy Ridge Facility) located approximately 75 km northeast of
Koolyanobbing in the Goldfields region of Western Australia (Figure 1). The facility will be accessed via
the Great Eastern Highway and the Mount Walton East Intractable Waste Disposal Facility (IWDF)
Access Road.
The Department of Finance owns the IWDF Access Road and require Tellus to upgrade the road to
cater for increased traffic associated with the Sandy Ridge Facility. Four areas for potential borrow pits
have been identified to source borrow material with which to upgrade the IWDF Access Road. Tellus
has also identified the requirement for three telecommunication towers along the IWDF and, due a
change in the design of the Sandy Ridge Facility, proposes to construct a groundwater borefield near
the Carina Iron Ore Mine (15 km west of the IWDF). Up to four bores will be constructed in the
groundwater infrastructure site – a single production bore and a single monitoring bore plus two
alternative bore locations if the preferred location prove unsuitable – and clearing is likely to be
approximately 3.52 hectares. The proposed developments in their entirety comprise 68.99 hectares of
proposed clearing.
The following report comprises a desktop review and impact assessment of the proposed
developments on ground-dwelling, short-range endemic invertebrates (SREs) and listed invertebrates.
Short-range endemic invertebrates are species with ranges of less than 10,000 km² and have patchy
occurrences within their small ranges because they are confined to discontinuous, usually refugial,
habitats (Harvey 2002). In addition to SRE species, invertebrate species with small populations that are
considered vulnerable to anthropogenic threats may be listed for protection under various
conservation categories.
The desktop review aimed to collate existing information on SREs and listed invertebrates in a search
area surrounding the proposed developments (100 km by 200 km), as well as information on likely SRE
habitats within the proposed developments and their immediate vicinity (‘survey areas’, total area of
131.57 ha; Figure 2). This was followed by determining the likelihood of habitats in the survey areas
containing SRE and listed invertebrate species. A brief impact assessment was undertaken to
determine the level of impact to these species from any vegetation clearing or substrate removal
within the survey areas. Information on invertebrates was primarily retrieved from searches of museum
and online databases, published and grey literature and lists of threatened and listed fauna available
on the Department of Biodiversity and Attractions website. Habitat data was compiled using the
results flora and vegetation surveys commissioned by Tellus, photos of the survey areas and findings
of a desktop and reconnaissance SRE survey at the nearby Sandy Ridge Facility (Bennelongia 2017).
This report addresses four objectives:
 Review known occurrences of SRE or listed invertebrate species at the survey areas and their
vicinity (the search area);
 Describe and evaluate the prospectivity of habitats at the survey areas for SREs using
vegetation mapping, site photos and results of the desktop and SRE survey at the Sandy
Ridge development envelope;
 Identify the likelihood of any SRE and listed invertebrate species occurring within the survey
areas; and
 Evaluate the likelihood of whether any clearing of the survey areas will have significant
conservation impacts to SRE or listed invertebrate species.
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Figure 1. Sandy Ridge Facility Regional Location.
2

Sandy Ridge Access Road & Groundwater Facility – Terrestrial Invertebrates
Tellus Holdings Ltd

Figure 2. Survey areas associated with the Sandy Ridge Facility.
The size of survey area is exaggerated for display purposes.
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2. BACKGROUND
2.1. Regional Context

The Proposal is located within a biogeographic interzone of the Yilgarn geological craton, in the IBRA
region Coolgardie 2 (COO2 - Southern Cross subregion), which has a Mediterranean climate with 250–
300 mm annual rainfall, most of which falls in winter. The subregion is characterised by gently
undulating uplands dissected by broad valleys with bands of low greenstone hills. Valleys have
Quaternary duplex and graduational soils and include chains of saline playa-lakes (Cowan et al. 2001).
Diverse Eucalyptus woodlands occur around salt lakes and on low greenstone hills, valley alluvials and
broad calcareous plains. Saline playa surfaces support dwarf chenopod shrublands. Mid-level granite
outcrops support swards of Borya constricta (resurrection bush) and stands of Acacia acuminata and
Eucalyptus loxophleba. In the upper levels of the landscape, there are yellow sandplains and gravelly
sandplains, as well as lateritic breakaways that are the eroded remains of a lateritic duricrust. The
vegetation in upper levels is mostly mallee and scrub-heaths (Cowan et al. 2001).
A number of hills and ranges occur near the Proposal, including Helena Aurora Range, Mt Dimer, Mt
Finnerty, Yendilberin Hills, Watt Hills and Hunt Range, plus numerous granite outcrops dotted
throughout the area. There are a number of small to large playas within the search area and some are
close to survey areas one and three (BP001 and BP003). The southern two survey areas fall within the
Goldfields Woodlands National Park, which lies adjacent the Boorabbin National Park.

3. FRAMEWORK
3.1. Conservation Framework

The small ranges of SRE invertebrates, combined with their poor dispersal capacities, slow growth and
low fecundity, make them particularly vulnerable to habitat loss or disturbance (Harvey 2002; Ponder
and Colgan 2002). Consequently, SRE invertebrates form a category of species considered by the EPA in
environmental impact assessments. The process used is outlined in Environmental Factor Guideline:
Terrestrial Fauna (EPA 2016a) and supporting technical guidance relating to SREs is provided by
Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016b). The latter provides a theoretical
framework for SRE assessment and guidance on standards and methods of survey required to collect
appropriate data.
More generally, state and federal conservation legislation provide a framework for species (and
biological community) conservation that includes categories of listing. At the state level, the Wildlife
Conservation 1950 and Biodiversity Conservation Act 2016 provide for the listing of species as
Threatened by the Minister following recommendations by the Threatened Species Scientific Committee
via the Parks and Wildlife Service (Parks and Wildlife). Species are listed if they are under identifiable
threat of extinction, are rare, or otherwise in need of special protection. Possibly threatened species that
do not meet survey criteria or other requirements for being listed as Threatened may be listed by Parks
and Wildlife as Priority species. At the federal level, species may be listed as Threatened under the
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act).
In addition to protecting individual species, ecological communities may be listed as in need of special
protection at both the state and federal levels. At the state level, the Minister may list a biological
community as a Threatened Ecological Community (TEC) if the community is presumed to be totally
destroyed or at risk of becoming totally destroyed. Ecological communities with insufficient information
available to be considered as a TEC, or which are rare but not currently threatened, may be listed as a
Priority Ecological Communities (PEC) by Parks and Wildlife. However, no community is currently listed
as a TEC or PEC on the basis of SRE fauna.

4

Sandy Ridge Access Road & Groundwater Facility – Terrestrial Invertebrates
Tellus Holdings Ltd

3.2. SRE Framework
Impact assessment for SREs in Western Australia focuses on up to 10 taxonomic groups (the SRE
Groups) that are known to contain high proportions of SRE species. These are land snails (Gastropoda),
millipedes (Diplopoda), centipedes (Chilopoda), pseudoscorpions (Pseudoscorpiones), scorpions
(Scorpiones), spiders (Mygalomorphae, Selenopidae and Micropholcommatidae), harvestmen
(Opiliones), slaters (Isopoda), velvet worms (Onychophora) and earthworms (Megadrilacea). In Western
Australia, velvet worms and earthworms are confined to mesic southwestern habitats and do not occur
near the Proposal.
Many species belonging to SRE Groups are in fact widespread, such as the large number of habitat
generalist scorpions (Smith 1995). Focus on SREs is essentially a screening process when assessing the
likely impacts of a project on invertebrates, whereby assessment is restricted to a manageable number
of species that have a relatively high probability of being affected by the project. A major challenge
when using this screening process, however, is determining whether or not species belonging to a SRE
group actually have ranges <10,000 km².
The principal purpose for focussing on SRE species is that they are likely to have limited occurrences
beyond the vicinity of the project and loss of a population within a project area will have conservation
implications for the species concerned. In a few cases, however, SREs may be threatened because their
entire range falls within an area of disturbance and the level of threat to an SRE species depends on the
relationship between its range and the spatial extent of the development footprint. In the absence of
very complete field sampling, factors such as the spatial extent of the habitat in which an SRE species
was collected, the size of the development envelope and the ranges of congeneric species are useful
indicators of the likely threat of a project to the species.

3.2.1. Classifying SRE species

A five-tier classification scheme for SRE species was used, like that of the Western Australian Museum:
Confirmed SREs are species with a well surveyed range of <10,000 km².
Potential SREs are species with imperfectly understood ranges because sampling has been patchy. In
some cases, the uncertainty about range is compounded by an incomplete taxonomic framework.
Unlikely SRE species includes potentially new species that do not possess the traits of a SRE species
(i.e. biological or habitat factors). For example, this subcategory may include species recorded during a
survey from one or more habitat types that have low prospectivity for SREs or species possessing very
few morphological features typical of SREs.
Not SRE species have a known range of >10,000 km². The taxonomy of such species should be well
understood, so as not to include the ranges of multiple closely related species in the range estimate.
Unknown taxa are usually higher level identifications (possibly due to immature or damaged
specimens) or identifications of species complexes where there have been recent revisions that make it
unclear what species was originally collected.
The museum divides Potential SREs into five sub-categories that provide some information about why
the species is treated as a Potential SRE (definitions are paraphrased here). The categories are:
1. Data deficient: There are insufficient data available to determine SRE status, because of few
collecting records (and a belief sampling for the species has been geographically restricted) or
uncertain identification;
2. Habitat Indicators: The status of a species may be inferred using its association with a particular
habitat;
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3.
4.
5.

Morphological Indicators: The status of a species may be inferred using its morphological
characteristics;
Molecular Evidence: DNA sequence data may reveal patterns congruent or incongruent with
SRE status for a species; and
Research & Expertise: Available research data and/or WAM expertise may suggest the species is
likely (or not) to be an SRE.

3.3. SRE Fauna of the Goldfields

The Goldfields Esperance region supports very diverse communities of SRE fauna but knowledge is
principally derived from surveys undertaken as part of environmental impact assessments and there has
not been any systematic, broad-scale survey for terrestrial invertebrates in this area or in the wider
Murchison bioregion. The general richness of the Goldfields, beyond the semiarid cradle hypothesis,
may be linked to particular climatic features such as the rainfall gradient in this transitional rainfall zone
(Hopper and Gioia 2004), as well as landscape features suitable for SREs. Elevated local features, such as
banded ironstone formation (BIF) ranges, are embedded into a dense matrix of woodlands and serve as
terrestrial islands that promote speciation in this otherwise flat and eroded landscape (Nistelberger et
al. 2014). While some so-called relictual groups persist in local refugia that occur in the landscape
matrix, several other groups have undergone extensive radiations and are highly diverse at the species
level (Car and Harvey 2014; Car et al. 2013).
Six diverse families of trapdoor spiders are regularly found in the subregion, including Actinopodidae,
Barychelidae, Ctenizidae, Idiopidae, Nemesiidae, and Theraphosidae. Many of the recorded species are
known only from very few specimens and localities, with small distributions, which suggest that
endemism is high (Castalanelli et al. 2014; Harms and Framenau 2013; Main 1983, 1986, 2008; Raven
1994; Rix et al. 2017). Some of the Idiopidae and Barychelidae genera (e.g. Idiosoma and Synothele) are
highly diverse at a species level and undoubtedly include dozens of species, most of which are currently
undescribed (e.g. Rix et al. 2017; this revision of Idiopidae by Rix et al. sunk the genera of Aganippe and
Anidiops into Idiosoma). Wall-crab spiders of the family Selenopidae are also diverse and endemic
species have been collected from under rocks in isolated BIF formations and rocky ridges.
The myriapod (millipede and centipede) fauna is diverse, with two genera being of conservation
significance. All described species of the megadiverse genus Antichiropus in the Goldfields are
considered to be SRE species and have ranges <10,000 km² (Car and Harvey 2014; Car et al. 2013). The
same pattern is observed in Atelomastix, which also includes a high proportion of listed species (Edward
and Harvey 2010). The centipede fauna is poorly known but the families Geophilidae and Cryptopidae
are collected frequently during invertebrate surveys and contain at least some potential SREs.
Terrestrial slaters are common in woodlands, BIF formations and creekline habitats. Genera such as
Buddelundia are megadiverse at a species level, although there is no taxonomic framework for terrestrial
slaters in Western Australia and so the assessment of ranges is extremely difficult (Judd and Horwitz
2003). Slaters are collected in almost every invertebrate fauna survey in the Goldfields and are one of
the prime target groups in SRE assessments.
Terrestrial snails are also collected frequently during fauna surveys in the sub-region. Genera from the
Pupillidae family (Gastrocopta and Pupoides) contain widespread species but the families Camaenidae
and Bothriembryontidae are extremely diverse at the species level and comprise mostly undescribed
SREs (Breure and Whisson 2012; Whisson and Kirkendale 2014). The snail genus Bothriembryon is
currently the focus of systematic study and it appears that there is major diversity and endemism in this
fauna. The Succineidae also occur in the Goldfields but little is known about species ranges.
Harvestmen, pseudoscorpions and scorpions occur throughout the sub-region. Amongst scorpions, the
genus Urodacus includes a moderately high proportion of potential SRE species because there are
several species living under rocks that may be restricted to specific BIF ranges and have patchy
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distributions within these habitats. In contrast, the genus Lychas predominantly comprises widespread
species on sandy plains and open woodlands. The pseudoscorpion genus Synsphyronus also includes
many range restricted species that live under rocks on BIFs and granites, with additional species
collected from tree bark currently considered widespread (Harvey 1987, 2010). Genera such as
Austrochthonius, Austrohorus and Amblyolpium are thought to include at least some SRE species. Not
much is known about harvestmen in the Goldfields but based on biological characteristics (moisturedependence, restriction to leaf litter habitats) this group will include some SREs.
It is also now recognised that inland salt lakes in Western Australia may host a variety of specialist
invertebrate taxa, including wolf spiders, tiger beetles and crickets that are halotolerant and highly
restricted, although there has been relatively little documentation of such species and communities (see
Durrant and Guthrie 2004; Framenau and Hudson 2017).
In summary, the Goldfields Esperance region has highly diverse SRE fauna at all taxonomic levels. Most
SRE species have been collected from BIF ranges (e.g. Bennelongia 2011; ecologia 2014) and
surrounding woodlands and few SRE species have been collected from other habitat types (e.g.
calcretes in palaeochannels, open plains), although salt lakes may hold significantly more endemics than
currently known.

4. DESKTOP REVIEW
4.1. Habitat Assessment

Habitat types at the survey areas and their suitability for SRE species was inferred using broad-scale
vegetation mapping (Beard et al. 2013), vegetation units mapped and described for the survey areas by
Western Botanical (2018) and PGV Environmental (2018) and from the vicinity (Polaris Metals NL 2010),
photos taken of all survey areas during a terrestrial fauna reconnaissance survey (Terrestrial Ecosystems
2018) and the results of the desktop and reconnaissance SRE survey at the nearby Sandy Ridge Facility
(Bennelongia 2017). Habitats were assessed according to five criteria: the availability of moisture; soil
structure; geological diversity; vegetation type; and extent of shade or shelter. The emphasis was on
identifying ‘relict’ habitats (e.g. sheltered, moist for millipedes) and those that may contain specialist
species (e.g. rocky outcrops for selenopid spiders). The extent of these habitat types beyond the
development envelope, external habitat connectivity and the presence of habitat isolates that might
restrict dispersal of SRE fauna were evaluated using broad-scale vegetation mapping (Beard et al. 2013)
and vegetation surveys undertaken in the search area by Mattiske (see Polaris Metals NL 2010).
Identifying and mapping SRE habitats was based on current knowledge of the ecology of SRE
invertebrates.

4.1.1. Description of Habitat Units and Surrounding Landscape Features

Flora and vegetation assessments of the survey areas recorded various vegetation types associated with
yellow sandplain soils along the IWDF and, in the groundwater infrastructure survey area, with clayey
soils and surface gravel or over an ironstone hill (PGV Environmental 2018; Western Botanical 2018). The
various vegetation units were synthesised into five habitat types that relate to SRE fauna and, using
vegetation codes from Western Botanical 2018, are as follows:
- Heath on sandplains or clayey soils (vegetation codes S1 thru S8);
- Shrubland on sandplains or clayey soils (vegetation codes S12, S10, W10);
- Mallee woodland on sandplains or clayey soils (vegetation codes W1, W2, W7, W8, W9, W11, W12,
S13);
- Tall woodland on sandplains or clayey soils (W4, W5, W6, W13); and
- Tall woodlands and tall shrublands on ironstone hill (W3, S9 and W3/S9; ‘S2’ in Polaris Metals NL
2010).
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Of the five habitat types recognised from the survey areas, the heath, shrubland and mallee on
sandplains or clayey soils do not exhibit the characteristics of typical SRE refugia. The tall woodland on
sandplains or clayey soils has a ‘low’ prospectivity for SREs, whilst the tall woodlands and tall shrublands
on the ironstone hill have a ‘medium’ prospectivity. The four habitat types that are not associated with
ironstone have a wide distribution in the region and are interconnected with each other. Photos and
detailed descriptions of these habitat types are presented in PGV Environmental (2018), Western
Botanical (2018) and Terrestrial Ecosystems (2018).
Tall woodlands and tall shrublands on ironstone hill (W3, S9 and W3/S9)
A series of ironstone hills run parallel to the IWDF, approximately 7.5 to 15 km to the west, and the
groundwater infrastructure survey area intersects this habitat type. This subdued ironstone hill appears
to comprise a series of hills comprising Mt Dimer, Finnerty Range, Yendilberin Hills and Watts Hills. The
hill that might be called the Mt Dimer hill runs south from Mt Dimer proper through the groundwater
infrastructure survey area and the immediately adjacent Carina iron ore mine. This hill supports unique
vegetation that forms part of the ‘Finnerty Range / Mt Dimer / Yendilberin Hills vegetation complexes
(banded ironstone formation)’ Priority 1 PEC. The Carina iron ore mine (and adjacent groundwater
infrastructure survey area) is situated between Finnerty Range and Mt Dimer and as part of the 2011
Public Environmental Review, the primary vegetation unit of the Priority 1 PEC was mapped by Mattiske
who called it vegetation unit ‘S2’ (see Polaris Metals NL 2010). Botanically, the S9 vegetation type
mapped by Western Botanical (2018) is analogous with ‘S2’. From a SRE perspective, both vegetation
types (woodlands and shrublands) on ironstone hill are considered as one habitat type.
The tall woodlands and tall shrublands on this subdued ironstone hill will provide and retain moisture
better than any other habitat type recorded in the survey areas due to its greater canopy cover,
significant litter accumulations, diverse shrubs and the diversity of microhabitats will affect additional
shelter not available in the sandy and occasionally clayey soils that dominate the search area (and other
survey areas). The subdued nature of the hill and outcropping suggests habitat isolates that could
restrict species’ ranges are not readily available and species found in this habitat type are expected to
be comparably wide-ranging, with distributions that extend beyond the survey areas.
Within the groundwater infrastructure survey area, 42.68 ha of this habitat type was recorded and up to
1.77 ha is proposed for clearing. Approximately 496 ha of the analogous vegetation unit ‘S2’ was
recorded by Mattiske along the ridgeline that includes the groundwater infrastructure survey area. The
Carina Iron Ore Public Review included clearing of 8.63 ha of vegetation type ‘S2’ leaving approximately
487 ha undisturbed. The proposed clearing of this habitat would remove approximately 0.36% of what
is currently known, although this is an overestimate as the woodlands on ironstone hill were not
mapped in the same extent as the ‘S2’ shrubland vegetation unit (Polaris Metals NL 2010).
Tall woodland on sandplain or clayey soils (W4, W5, W6, W13)
This habitat is found at the survey area of communication tower MR2 (2.24 ha; along the IWDF) and
groundwater infrastructure (16.03 ha). This is analogous with ‘tall eucalyptus woodland’ at the Sandy
Ridge Facility (Bennelongia 2017). It is generally open and although many animals from the SRE Groups
will occur in this habitat type, it does not represent very suitable habitat for actual SRE species.
Mallee woodland on sandplain or clayey soils (W1, W2, W7 thru W9, W11, W12, S13)
This is a generally exposed habitat type with scattered small shrubs and is analogous to the ‘medium
mallee woodland’ at the Sandy Ridge Facility (Bennelongia 2017). It occurs at four survey areas along
the IWDF - borrow pit 4 (0.16 ha) and 9 (10.9 ha), communication tower MR1 (0.48 ha), MR2 (6.38 ha)
and RW (2.02 ha). Organic matter is not as frequent as in the tall woodlands, confined to immediately
around the bases of eucalypts. This habitat type has a very low prospect for species in SRE Groups and
those most likely to occur are mygalomorph spiders (in particular the family Nemesiidae and Idiopidae),
pseudoscorpions of the family Olpiidae and scorpions of the genus Lychas. A few isopods and soil
centipedes might be found around the bases of the trees. Moisture-dependent SRE Groups such as
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snails, opilionids, isopods and millipedes are less likely to occur. It is expected that species in SRE
Groups sampled here will not be SREs because there are no obvious limits to dispersal in this flat and
interconnected landscape.
Shrubland on sandplain or clayey soils (S12, S10, W10)
This habitat is generally very exposed with predominantly Acacia, Allocasuarina or Callitris over
scattered small shrubs and grasses. Organic matter is confined to a surface layer around the bases of
tall shrubs. It is comparable to the ‘low Callitris woodland’ at the Sandy Ridge Facility (Bennelongia
2017) and has a very low prospectivity for species in SRE Groups and the groups most likely to occur are
mygalomorph spiders (in particular the family Nemesiidae and Idiopidae) and scorpions of the genus
Lychas. It was recorded at two survey areas along the IWDF – 15.04 ha at borrow pit 6 and 4.57 ha at
communication tower MR1. It is expected that species in SRE Groups sampled here will not be SREs
because there are no obvious limits to dispersal in this flat and interconnected landscape.
Heath on sandplain or clayey soils (S1 thru S8, W2/S5)
This occurs at two survey areas along the IWDF – borrow pits 2 (15.19 ha) and 4 (15.28 ha). The heath is
highly exposed and the few SRE Groups occurring here would probably only include arid-adapted
species like mygalomorphs from the family Nemesiidae, pseudoscorpions from the family Olpiidae and
foraging scorpions from the genus Lychas. Species occurring in this habitat are almost certainly not
SREs. It is very exposed with scant organic matter, which is comparable to the open leptospermum
heath at the Sandy Ridge Facility (Bennelongia 2017).
Surrounding Features
In addition to the ironstone ranges discussed above, there are a number that occur within the search
area or on its fringe (Figure 3). This includes the Ularring BIF range to the north (Bennelongia 2011) and,
outside the search are to the west, the Helena Aurora Range (Bennelongia 2016). These are substantial
landforms and may act as geographical or climactic barriers to dispersal on a regional scale and are
highly prospective for SREs. There are also numerous granite outcrops in the search area (see Figure 3)
that, if of reasonable size, will also be prospective for SREs, particularly pseudoscorpions, millipedes and
some mygalomorph spiders. Several, small salt lakes are present in the search area but are unlikely to
form significant dispersal barriers for SREs, although they may host their own unique suite of salt-lake
adapted fauna.

4.2. SRE and Listed Invertebrates

Records of listed species and species belonging to SRE Groups were compiled for a search area of
approximately 100 km east-west by 200 km north-south surrounding the survey areas (defined by
29.963°S, 119.747°E and 31.761°S, 120.79°E; Figure 3). The sources comprised:
- The desktop and reconnaissance SRE survey at the nearby Sandy Ridge Facility (Bennelongia 2017);
- Western Australian Museum databases (crustaceans, arachnids and myriapods, insects and snails);
- Published research papers;
- Available environmental reports;
- Atlas of Living Australia (ALA 2018);
- Australian Faunal Directory (ABRS 2009);
- Department of Biodiversity and Attractions Threatened Flora, Fauna and Ecological Communities;
- Department of Biodiversity and Attractions NatureMap; and
- DEE Protected Matters Search Tool.
A summary of species recorded in the search area is given in Table 1 and the complete list of species as
Appendix 8.1. A map showing the distribution of regional survey effort, search area and recorded
species is given as Figure 3. Higher-order identifications were generally not included in the final list of
recorded species unless they belonged to taxonomic units that were otherwise not recorded. Omitted
higher order records are provided as Appendix 8.2.

9

Sandy Ridge Access Road & Groundwater Facility – Terrestrial Invertebrates
Tellus Holdings Ltd

Approximately 97 species from nine SRE Groups have been recorded in the search area and none are
known from the survey areas. The number of species is approximate because some listed taxa may be
conspecific (duplicates of the same species), while others may be polytypic (subspecies). Only a small
proportion of recorded species are described (19 species), while most are morphospecies (58), higherorder identifications (14) and unpublished manuscript names (6). The SRE Groups recorded were
primitive spiders (Mygalomorphae), harvestmen (Opiliones), false scorpions (Pseudoscorpiones),
scorpions (Scorpiones), centipedes (Chilopoda), millipedes (Diplopoda), garden centipedes (Symphyla),
land snails (Gastropoda) and slaters (Isopoda).
Records included species that are not SREs (37), unlikely SREs (37), potential SREs (10) and four
confirmed SRE species, all millipedes - Antichiropus framenaui, Antichiropus nadineae, Antichiropus
saxatilis and Atelomastix `Yendilberin =Mt Manning`. Nine species represent higher order identifications.
Most species recorded are likely to have ranges that exceed the SRE threshold of 10,000 km².
Table 1. Previous records of invertebrate species from SRE Groups in the vicinity of the Proposal.
SRE Group (9)
Chelicerata
Araneae
Araneomorphae
Mygalomorphae
Pseudoscorpiones
Scorpiones
Opiliones
Myriapoda
Chilopoda
Diplopoda
Symphyla
Gastropoda
Isopoda

No. of families (37)

No. of species (97)

0
6
9
3
1

0
34
18
11
2

6
5
1
4
2

7
8
1
10
6

Three of the four confirmed SREs and three of the ten potential SREs may possibly occur in the survey
areas as they were recorded nearby and share similar habitat types. There are nine records from four
locations of Antichiropus saxatilis (confirmed SRE) on both granite outcrops and open woodlands, of
which the nearest two are 7 km from the most southern borrow pit. Antichiropus framenaui and
Atelomastix `Yendilberin =Mt Manning` (both confirmed SREs) have been recorded 5.8 km and 7.5 km
northwest of the groundwater infrastructure survey area on a ridge and open woodland along a minor
drainage line near Mt Dimer. Three mygalomorph spider species of the genus Idiosoma - `MYG239`,
`MYG240` and `sp. B26` - are potential SREs and two were collected from eucalyptus woodlands on the
slopes of ridgelines, whilst `sp. B26` is in tall woodlands on sandplains at the Sandy Ridge Facility
(absent from ridgelines). Idiosoma `MYG239` and `MYG240` are known from single, adult males
recorded 10.2 km and 2.2 km northwest of the groundwater infrastructure area.
The remaining confirmed SRE, Antichiropus nadineae, and potential SREs - Aurecocrypta `sp. B02`,
Yilgarnia `sp. B01`, Synsphyronus `PSE025`, Synsphyronus `sp. nov. 7/2 Goldfields`, Beierolpium 8/3 `sp.
B02`, Buddelundia `sp. B10` and Buddelundia `sp. B17`, are less likely to occur at the survey areas based
on distance and habitat preferences, but more so, any occurrence in the survey areas would represent a
significant range extension and strongly suggest their conservation status would not be impacted by
the proposed developments. In the case of Antichiropus nadineae, this species is known from 53 km
east and 63 km northeast of the Sandy Ridge Facility on what appears to be sandplain substrate, and
the collection from a survey area would represent a significant range extension. Synsphyronus `PSE025’
is known from 47 km east of the Sandy Ridge Facility on sandplain substrate. Synsphyronus `sp. nov. 7/2
Goldfields` is recorded 12 km east of the southernmost borrow pit from a granite outcrop, a habitat
type that is not present in any of the survey areas. The remaining species are known only from the
Ularring BIF range to the north and are unlikely to occur in habitats present in the survey areas.
10

Sandy Ridge Access Road & Groundwater Facility – Terrestrial Invertebrates
Tellus Holdings Ltd

Figure 3. Occurrence of SRE taxa in the search area in relation to the survey areas, nearby BIFs, granites
and the Sandy Ridge Facility.
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4.2.1. Listed Invertebrate Species

There are no PECs or TECs listed in the state based on terrestrial SRE taxa. The search area is within the
Goldfields Esperance region and one threatened and three priority species of ground-dwelling
invertebrate are known from here. They include two butterflies – the Arid Bronze Azure Butterfly Ogyris
subterrestris petrina and Inland Hairstreak Jalmenus aridus, and two trapdoor spiders - Kwonkan
moriartii and Idiosoma intermedium; the four species are discussed in detail below.
The butterfly Ogyris subterrestris petrina is listed as critically endangered under the Wildlife
Conservation Act 1950 (WC Act) and Environment Protection and Biodiversity Conservation Act 1999
(EPBC). The only known living colony is found at Mukinbudin (northeast Wheatbelt), whilst the
Kalgoorlie population is reported to have become extinct in 1993. The arid azure is restricted to mallee
vegetation on sandy soil, often near flood plains, in which nests of the associated ant are established at
the base of eucalypts (Department of Environment and Energy 2015). This species depends on the
sugar ant (Camponotus terebrans), with the butterfly depositing its eggs at the entrances of sugar ant
nests that abut the base of living trees and shrubs of various species. The host ant species is
widespread across Australia. There are no records of this butterfly species (either historical or recent) in
the search area. Floristically diverse habitats are required to sustain high densities of C. terebrans, on
which the arid azure depends on. Mallee woodland is extensive throughout the search area and present
at several of the survey areas.
The butterfly Jalmenus aridus is listed under the WC Act as Priority 1 and is known from a handful of
records near Kalgoorlie and Ngaanyatjarraku in the Northern Yilgarn, indicating that it may be rare but
it is quite widespread in the Yilgarn. The species is not commonly collected and is poorly represented in
Australian research collections. The larvae of this butterfly feed on the leaves and flowers of Senna sp.
and Acacia tetragonophylla (Graham and Moulds 1988). Both host plants occur widely in the Yilgarn
and are generalist species that do not occur on specific geologies or soils, so potentially this butterfly is
also widespread but poorly sampled. Both Senna and Acacia tetragonophylla plants occur at some of
survey areas but almost all records of this butterfly are near Kalgoorlie.
The near-threatened wishbone spider Kwonkan moriartii (listed as priority 2 under the WC Act) is known
only from the male holotype collected in 1962 at ‘Kathleen Valley Station’, north of Leonora (Main 1983).
The exact location is unknown as exact coordinates were not taken and the distribution range of this
species is unclear. There are no records of this species in the search area surrounding the survey areas.
Many Kwonkan species have very short ranges and are confined to specific soil types or geological
features, with field data suggesting that some species prefer open plain habitats whilst others are
confined to BIF habitats (Bennelongia, unpublished data). Given the short-ranges of most Kwonkan
species and the absence of records from elsewhere in the Yilgarn (despite many SRE surveys in the
southern Yilgarn over the last decade) it is reasonable to assume that the species is restricted to the
area surrounding Kathleen Valley Gold Mine and will not occur within the search area.
The newly described species of mygalomorph spider – Idiosoma intermedium – has a poorly defined
distribution in the eastern Wheatbelt and east to near the Helena Aurora Range, Mount Manning and
Koolyanobbing in the Coolgardie bioregion (Rix et al. 2018). This species was recently listed as priority 3
fauna, as although it has a large but poorly defined range (approximately 14,102 km²), most occurrences
relate to ranges or hills that are prospective for mining and mineral resources.
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5. IMPACT ASSESSMENT

A number of conservation significant (listed, confirmed or potential SRE invertebrate) species were
recorded in the search area or in the region and although none are currently known from the survey
areas, nine have the potential to occur in them. The following section discusses implications to their
conservation.

5.1. SRE Fauna

The desktop review identified that three of the four confirmed SREs and three of the ten potential SREs
may possibly occur in the survey areas as they were recorded nearby to the survey areas and share
similar habitat types. Two confirmed SREs (millipedes Antichiropus framenaui and Antichiropus saxatilis)
have linear ranges of over 100 km and their conservation would not be impacted if they occur at the
survey areas (this would also apply to the potential SRE Idiosoma `sp. B26` if it were to occur in one of
the survey areas).
The three remaining species – one confirmed SRE (the millipede Atelomastix `Yendilberin =Mt
Manning`) and two potential SREs (mygalomorph spiders Idiosoma `MYG239` and Idiosoma `MYG240`) have been recorded from habitats analogous to the moderately prospective habitat tall woodlands and
shrublands on ironstone hill in the groundwater infrastructure survey area, which has experienced
significant historical clearing. Very little is known about these species, which are only known from one or
two records. The small extent of proposed clearing to this moderately prospective habitat within the
groundwater infrastructure survey area (1.77 ha) is highly unlikely to impact the conservation status of
these species, or any others that may occur here.
The survey areas along the IWDF and a quarter of the groundwater infrastructure survey area comprise
habitats analogous to those surveyed nearby at the Sandy Ridge Facility (heath, shrubland, mallee
woodland and tall woodland; all on sandplains or clayey soils). This survey recorded a depauperate
community of invertebrates from SRE groups, including a single potential SRE. These habitats are
extensive and interconnected in the search area and the region. The proposed clearing of these habitats
is highly likely to have a minimal impact on any ground-dwelling invertebrates that may occur here.

5.2. Listed species

Three of the four listed species from the Goldfields have the potential to occur in the survey areas. The
Arid Bronze Azure Butterfly and its ant host species prefer mallee woodlands in areas with reasonable
vegetation diversity and limited anthropogenic disturbance. This vegetation type is represented at four
of the survey areas (total of 19.94 ha) and is extensive throughout the search area, which strongly
suggests its conservation status will not be impacted by the proposed clearing.
Two plants, Senna and Acacia tetragonophylla, are the host species of the Inland Hairstreak. Senna is
present in the heath at borrow pit 4 (0.16 ha, vegetation code S6) and A. tetragonophylla is in the tall
woodland on ironstone hill at the groundwater infrastructure survey area (21.4 ha, vegetation code W3).
Although the plant species occur in these two survey areas, they occur throughout inland WA. The
generalist nature of this species and predominant collections near Kalgoorlie strongly suggest this
species will not be impacted by the proposed clearing.
Idiosoma intermedium is known from habitat similar to the tall woodlands and shrublands on ironstone
hill in the groundwater infrastructure survey area. As for both butterflies above, the large range of this
species and small extent of proposed clearing strongly suggest the conservation status of the species
will not be affected by the proposed developments.
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6. CONCLUSION

The impacts to the conservation of any SRE species occurring in the survey areas are very likely to be
negligible. The survey areas along the IWDF and a quarter of the groundwater infrastructure survey area
contain four habitats - heath, tall shrubland, low woodland and tall woodland on either sandplains or
clayey soils. These habitats dominate the search area and were considered analogous to those surveyed
at the Sandy Ridge development envelope. The heath, shrubland and mallee do not exhibit the
characteristics of typical SRE refugia and the tall woodland was ranked as having a ‘low’ suitability for
SRE fauna. The groundwater infrastructure survey area primarily comprises tall woodlands and
shrublands on an ironstone hill (42.68 ha) and was considered to have a moderate prospectivity for SRE
fauna. Three conservation significant species may occur here (one actual SRE and two potential SREs).
Approximately 487 ha of this habitat known from the region and the proposed clearing of 1.77 ha is
highly unlikely to impact the conservation status of any species of ground-dwelling invertebrate.
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8. APPENDICES
8.1. Species Level SRE Taxa in the Search Area
Confirmed and potential SREs are shaded orange.
Higher Taxonomy
Chelicerata
Pseudoscorpiones
Atemnidae
Cheiridiidae
Chernetidae

Chthoniidae
Garypidae

Garypinidae
Geogarypidae
Olpiidae

Sternophoridae
Mygalomorphae
Actinopodidae
Barychelidae

Ctenizidae
Dipluridae

Lowest Identification

No. of
Specimens

SRE
Status

Linear
range

2
2
15

Unlikely
Unknown
Unlikely
Unlikely

8.4 km
n/a
14 km
3.3 km

Conicochernes `PSE024`
Austrochthonius `similis`
Synsphyronus `PSE025`
Synsphyronus `sp. nov. 7/2
Goldfields`
Synsphyronus `Wheatbelt 8/3`
Synsphyronus mimulus
Amblyolpium `sp. indet.`

71
5
23
0

No
No
Potential
Potential

7
5
2

No
No
Unknown

Geogarypus taylori
Austrohorus `sp. indet.`
Beierolpium 8/3 `sp. B02`
Beierolpium 8/4 `sp. B02`

3
27
1
39

No
Unknown
Potential
Unlikely

Euryolpium `sp. indet.`
Indolpium `sp. B06`

1
11

Unknown
Unlikely

Oratemnus `sp. B10`
Cheiridiidae `sp. indet.`
Chernetidae `sp. 1`
Chernetidae `sp. 2`

Afrosternophorus `sp. B05`
Missulena `MYG045`
Aurecocrypta `sp. B02`
Synothele `sp. B03`
Idiommata `sp. B03`
Conothele `sp. B04`
Cethegus `cf. fugax sp. B01`

Unlikely
1
2
7

Unlikely
Potential
Unlikely

16

Unlikely
Unlikely
Unlikely

Species Notes

Collected in medium and tall woodland and open mallee heath at Sandy Ridge
Higher level identification. Family unlikely to contain SREs
Collected in open woodland. Some members of family phoretic and unlikely to be SREs (Harvey and Volschenk 2007)
Collected in open woodland and ridge. Some members of family phoretic and unlikely to be SREs (Harvey and Volschenk
2007)
81 km
Collected at Mt Dimer and far east of survey areas in multiple habitat types
260 km Widespread (WAM data), collected in Yilgarn and Wheatbelt
singleton Only known from a granite outcrop 45 km east of IWDF. Genus contains some SREs
singleton Only known from a granite outcrop 12 km east of IWDF. Genus contains some SREs
130 km
n/a
n/a

Known from granite outcrops. Genus contains some SREs
Widespread (Harvey 1987)
Higher level identification. Recorded west of IWDF on ridges and open woodland. Genus may contain undescribed SREs
(Castalanelli et al. 2014; Framenau et al. 2008)
n/a
Widespread (ABRS 2009)
n/a
Higher level identification. In the Yilgarn this genus may contain some SRE species (Bennelongia 2016)
singleton Collected on Ularring BIF range. In the Yilgarn this genus may contain some SRE species (Bennelongia 2016)
26 km
Collected on Ularring BIF range and open woodland. In the Yilgarn this genus may contain some SRE species (Bennelongia
2016)
n/a
Higher level identification. Genus does not typically contain SREs
20 km
Collected west of IWDF in open woodland. Species taxonomy unresolved, but most species appear to be widespread
(Framenau et al. 2008). Some species may be confined to geological features and may be SRE (WAM data; Bennelongia
2016)
6.6 km Collected from three sites at Sandy Ridge in medium and tall woodland
singleton Collected 20 km west of IWDF in open woodland. Genus likely to have SRE species (Miglio et al. 2014)
18 km
Collected on Ularring BIF range. Genus contains range-restricted species (Castalanelli et al. 2014)
40 km
Collected at Sandy Ridge and north along the Ularring BIF range. Genus has many range-restricted species (Castalanelli et
al. 2014; Raven 1994)
singleton Collected in medium woodland at Sandy Ridge
singleton Collected in tall woodland at Sandy Ridge
50 km
Collected at Sandy Ridge and Ularring BIF range. Habitat specialists may be SREs but genetics required to confirm
17

Sandy Ridge Access Road & Groundwater Facility – Terrestrial Invertebrates
Tellus Holdings Ltd
Higher Taxonomy

Idiopidae

Nemesiidae

Opiliones
Neopilionidae

Scorpiones
Bothriuridae

Lowest Identification

No. of
Specimens
1
2
12

SRE
Status
Unlikely
Unknown
No

Linear
range
47 km
n/a
51 km

Gaius `sp. B05`

1

Unlikely

singleton

Idiosoma `jonesae`

2

Unlikely

12 km

Idiosoma `MYG064`
Idiosoma `MYG239`
Idiosoma `MYG240`
Idiosoma `sp. B03`
Idiosoma `sp. D (caiguna)`
Idiosoma castellum
Gaius `sp. B06`
Idiosoma `sp. B26`
`Proshermacha` `MYG345`
`Proshermacha` `MYG469`
Aname `sp. B20`

1
1
1
8
1
1

3
2
1

No
Potential
Potential
Unlikely
No
No
Unlikely
Potential
Unlikely
Unlikely
Unlikely

270 km
singleton
singleton
50 km
82 km
n/a
singleton
singleton
5.5 km
singleton
21 km

Aname `sp. B22`
Aname mainae
Chenistonia `tepperi sp. group`
Teyl `MYG021`
Teyl `MYG412`
Teyl luculentus
Yilgarnia `sp. B01`
`Proshermacha`/Chenistonia
`MYG435`
Aname `sp. B15 (black)`

1
3
13
2
1
1
6
2

Unlikely
No
Unlikely
No
Unlikely
No
Potential
Unlikely

21 km
n/a
n/a
97 km
singleton
n/a
singleton
5.5 km

Unlikely

1.6 km

Cethegus `sp. B07 (sp. nov.)`
Eucyrtops `sp. indet.`
Gaius `sp. B01 nr villosus`

Aname `sp. B16 (big yellow)`

Unlikely

Aname `sp. B30 (white)`
Aname `sp. B31 (mottled)`

Unlikely
Unlikely

Species Notes
Collected west of IWDF from multiple habitats at and around Helena Aurora Range
Higher level identification. Genus may contain undescribed SREs (Castalanelli et al. 2014; Framenau et al. 2008)
Collected at Sandy Ridge and Ularring BIF ridge. New species of this genus are currently being described (M. Rix pers.
comm) and although all of these new species of Gaius are being treated as SREs they equally have large ranges.
Collected west of IWDF in open woodland. New species of this genus are currently being described (M. Rix pers. comm)
and although all of these new species of Gaius are being treated as SREs they equally have large ranges.
Collected west of IWDF in open woodland. Genus may contain undescribed SREs (Castalanelli et al. 2014; Framenau et al.
2008)
Collected in vicinity of IWDF
Singleton collected NW. of IWDF on subdued, minor outcropping
Singleton collected NW. of IWDF on subdued, minor outcropping
Collected at Sandy Ridge and Ularring BIF range. Habitat specialists may be SREs but genetics required to confirm
Collected in vicinity of IWDF
Known from Yilgarn and Wheatbelt
Collected in low Callitris woodland at Sandy Ridge
Classed as potential SRE based on morphological characters. Genus likely has many SREs (Castalanelli et al. 2014)
Collected in open woodland NE. of IWDF; museum flagged as potential SRE
Collected in open woodland NE. of IWDF; museum flagged as potential SRE
Collected in open woodland and slopes of Helena Aurora Range; Aname is paraphyletic and contains many undescribed
species including habitat specialists and likely SREs (Bennelongia 2016; Castalanelli et al. 2014)
Collected in open woodland and slopes of Helena Aurora Range
Recorded throughout WA and SA (ABRS 2009)
This species group is unresolved and has been recorded across the Yilgarn
Large linear range in multiple habitats. Contains undescribed and potential SRE species (Main 1985)
Collected in open woodland NE. of IWDF. Paraphyletic, genus contains undescribed and potential SRE species (Main 1985)
Across SW WA and Yilgarn
Collected on Ularring BIF range. Genus may contain undescribed SREs (Castalanelli et al. 2014; Framenau et al. 2008)
Collected in open woodland NE. of IWDF; museum flagged as potential SRE

Collected in multiple habitats at Sandy Ridge. Morphologically a match with respective species from Mulga Rocks, ca. 300
km east, although molecular work would be needed to confirm these affinities
8.5 km Collected in multiple habitats at Sandy Ridge. Morphologically a match with respective species from Mulga Rocks, ca. 300
km east, although molecular work would be needed to confirm these affinities
singleton Collected in medium woodland at Sandy Ridge
singleton Collected in tall woodland at Sandy Ridge

Enantiobuninae `sp. indet.`

2

Unknown

n/a

Megalopsalis tanisphyros

3

No

174 km

Cercophonius michaelseni

7

No

n/a

The order may contain some SREs (Harvey 2002). Little is known about these animals although those in the search area
have been collected in open woodland and shrubland
Recorded west of IWDF and known from the wheatbelt
Widespread (ABRS 2009)
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Higher Taxonomy
Buthidae

Urodacidae

Crustacea
Isopoda
Armadillidae

Philosciidae
Myriapoda
Chilopoda
Geophilida
Chilenophilidae

Mecistocephalidae
Oryidae
Lithobiomorpha
Scolopendrida
Cryptopidae
Scutigeromorpha
Diplopoda
Polydesmida
Paradoxosomatidae

Polyxenida
Polyxenidae
Synxenidae

Lowest Identification

No. of
Specimens
1
8
2
8
6
3
1
2
1

SRE
Status
Unlikely
No
No
No
No
No
No
No
No
Unlikely

Linear
range
10 km
n/a
n/a
n/a
n/a
n/a
n/a
126 km
n/a
0.8 km

?Acanthodillo (nr Cubaris) `sp. B03`

2

Unlikely

18 km

Buddelundia `sp. B10`
Buddelundia `sp. B17`
Acanthodillo `sp. B22`
Acanthodillo `sp. B23`
Philosciidae `sp. indet.`

3
33

38

Potential
Potential
Unlikely
Unlikely
Unknown

Ribautia `sp. B01`

4

Unlikely

18 km

Sepedonophilus `sp. B06`
Mecistocephalus `sp. B10`
Oryidae `sp. indet.`
Lithobiomorpha `sp. indet.`

1
1

Unlikely
Unlikely
No
No

6 km
0.8 km
n/a
n/a

Cryptops `sp. indet.`
Scutigeromorpha `sp. indet.`

1
3

No
No

n/a
n/a

Antichiropus framenaui
Antichiropus nadineae
Antichiropus saxatilis
Antichiropus westi

4
2
12
7

Yes
Yes
Yes
No

120 km
40 km
104 km
285 km

Unixenus `sp. indet.`
Phryssonotus novaehollandiae

2
4

No
No

n/a
n/a

Isometroides `sp. nov.`
Isometroides vescus
Lychas `annulatus`
Lychas `splendens`
Lychas jonesae
Urodacus `armatus`
Urodacus `laverton 5` ms
Urodacus `sp. nov.`
Urodacus novaehollandiae
Urodacus `sp. B13 (pale yellow)`

Species Notes
Collected in flat, open shrublands NE. of IWDF. Genus unlikely to contain SRE species
Widespread (ABRS 2009)
Recorded from Victoria, South Australia and WA
Widespread (WAM data), collected in Yilgarn and Wheatbelt
Widespread (ABRS 2009)
Widespread (WAM data), collected in Yilgarn and Wheatbelt
Throughout the Goldfields
Collected NW. and SW. of IWDF. Genus unlikely to contain SRE species
Widespread (ABRS 2009)
Morphologically part of the Urodacus armatus complex, molecular work is required to confirm its affinity. Collected in tall
woodland at Sandy Ridge

Collected on Ularring BIF range and in open woodland. The taxonomy of terrestrial isopods is underdeveloped although it
is highly likely that many species are SREs (Harvey 2002)
singleton Collected on Ularring BIF range
26 km
Collected on Ularring BIF range
singleton Collected in open mallee heath at Sandy Ridge
singleton Collected in medium woodland at Sandy Ridge
n/a
High level identification. Taxonomy of this family is quite poor. Animals of this group appear to be quite agile

Collected on Ularring BIF range. Geophilid taxonomy unresolved. Group may contain SRE species. Genetic analyses
required to elucidate species and ranges
Collected in open mallee heath and tall woodland at Sandy Ridge
Collected in tall woodland at Sandy Ridge
High level identification, little can be said about these records
Not regarded as containing SREs (Harvey 2002)
Not regarded as containing SREs (Harvey 2002)
Not regarded as containing SREs (Harvey 2002)

Although a confirmed SRE (Car and Harvey 2014), its range suggests otherwise
Confirmed SRE (Car and Harvey 2014) collected from low hills
Confirmed SRE (Car and Harvey 2014) but its range and collection in multiple habitats suggests otherwise
Not a SRE (Car and Harvey 2014)
High level identification but surface polyxenids are not usually regarded as SREs
Widespread in Australia (ALA 2018)
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Higher Taxonomy
Polyzoniida
Iulomorphidae
Spirostreptida
Iulomorphidae
Symphyla
Scutigerellidae
Gastropoda
Camaenidae

Placostylidae

Punctidae
Pupillidae

Lowest Identification

No. of
Specimens

SRE
Status

Linear
range

Polyzoniida `sp. indet.`

3

Unknown

Atelomastix `Yendilberrin (=Mt
Manning)`

8

Yes

5.5 km

Scutigerellidae `sp. indet.`

1

Unknown

n/a

Sinumelon `cf. tarcoolanum`

31

Unlikely

52 km

Sinumelon kalgum

8

No

n/a

Bothriembryon `aff. sedgwicki`

35

Unlikely

41 km

Bothriembryon `Marda` n.sp.

32

No

70 km

Westralaoma `cf. aprica`
Gastrocopta bannertonensis
Pupilla `cf. ficulnea`
Pupoides `aff. beltianus`
Pupoides adelaidae
Pupoides contrarius

65
2
10
1
1

No
No
No
No
No
No

n/a
n/a
n/a
n/a
n/a
n/a

Species Notes

singleton High level identification. Collected 52 km east of IWDF in open woodland
Collected on ridge lines 27 km WNW. of IWDF. All species of this family are considered SRE (Edward and Harvey 2010;
Nistelberger et al. 2014)
High level identification, group may contain SREs but little is known
Recorded in many habitat types including open woodland; 25 km NW. of IWDF. Many camaenid land snails are SREs
but the genus contains both widespread and range-restricted species (Solem 1997). This species is unlikely to be a SRE.
Widespread in Yilgarn. Many camaenid land snails are SREs. Genus contains both widespread and range-restricted
species (Solem 1997). Sinumelon kalgum has a relatively small distribution
The genus contains known and undescribed SRE species (Breure and Whisson 2012). Many of the records are in flat,
open woodlands that are not prospective SRE habitat
The genus contains known and undescribed SRE species (Breure and Whisson 2012). Many of the records are in flat,
open woodlands that are not prospective SRE habitat
All species known or likely to be widespread; family may contain some range-restricted species (ABRS 2009)
All species known or likely to be widespread, although a few species may be regionally endemic (Whisson and Köhler
2013)
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8.2. Records of Higher Level Taxa from SRE Groups in the Search Area
Higher Taxonomy
Chelicerata
Pseudoscorpiones
Atemnidae
Chernetidae
Chthoniidae
Garypidae
Geogarypidae
Olpiidae

Sternophoridae
Mygalomorphae
Actinopodidae
Barychelidae

Dipluridae
Idiopidae

Nemesiidae

Scorpiones
Bothriuridae
Buthidae
Urodacidae
Crustacea
Isopoda
Myriapoda
Chilopoda
Geophilida
Chilenophilidae
Mecistocephalidae
Scolopendrida
Diplopoda
Polydesmida
Paradoxosomatidae
Polyxenida
Polyxenidae

Lowest Identification
Pseudoscorpiones `sp. indet.`
Atemnidae `sp. indet.`
Oratemnus `sp. indet.`
Chernetidae `sp. indet.`
Austrochthonius `sp. indet.`
Synsphyronus `sp. indet.`
Geogarypus `sp. indet.`
Beierolpium `sp. indet.`
Beierolpium 8/4 `sp. indet.`
Beierolpium 8/4 lge `sp. indet.`
Indolpium `sp. indet.`
Olpiidae `sp. indet.`
Afrosternophorus `sp. indet.`
Mygalomorphae `sp. indet.`
Missulena `sp. indet.`
Barychelidae `sp. indet.`
Idiommata `sp. indet.`
Synothele `sp. indet.`
Cethegus `fugax spp. group`
Cethegus `sp. indet.`
`Idiosoma?` `sp. indet.`
Gaius `sp. indet.`
Idiosoma `proto-idiosoma race`
Idiosoma `sp. indet.`
Idiopidae `sp. indet.`
`Aname?` `sp. indet.`
`Proshermacha` `sp. indet.`
`Teyl grp` `sp. indet.`
Aname `sp. indet.`
Aname `sp. tepperi group or relative`
Teyl `large sp.`
Teyl `sp. indet.`
Yilgarnia `sp. indet.`

No. of Specimens

1
0
31
3
16
8
6
6
1
1
7
12
1
1
2
2
5
5
2
3
1
24
3
8
3
16
5
1
15
1

Cercophonius `sp. indet.`
Isometroides `sp. indet.`
Lychas `jonesae?`
Urodacus `sp. indet.`

2
6
2
1

Isopoda `sp. indet.`

30

Chilopoda `sp. indet.`
Geophilida `sp. indet.`
Chilenophilidae `sp. indet.`
Sepedonophilus `sp. indet.`
Mecistocephalus `sp. indet.`
Scolopendrida `sp. indet.`

1
5
1
7
11

Polydesmida `sp. indet.`
Antichiropus `sp. indet.`

1
35

Polyxenidae `sp. indet.`

31
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EXECUTIVE SUMMARY
Tellus Holdings Ltd recently received state (Western Australian) environmental approval for its Sandy
Ridge Facility, approximately 75 km northeast of Koolyanobbing in the Goldfields region of Western
Australia. The Sandy Ridge Facility consists of an open cut kaolin mine and long-term hazardous waste
storage and recovery facility. Tellus is currently seeking an amendment to the approved water supply
for the Sandy Ridge Facility.
The original design of the water supply comprised pumping standing water from Polaris/Mineral
Resources’ Carina Iron Ore Mine. Tellus has conducted further hydrogeological studies which
determined that a safer option would be to establish a new groundwater infrastructure site to the
northwest of, and in the same aquifer as, the Carina Iron Ore Mine. The proposed groundwater
infrastructure site is located within the area explored by Polaris for the Carina mine. Up to four bores
will be constructed in the groundwater infrastructure site – a single production bore and a single
monitoring bore plus two alternative bore locations if the preferred location prove unsuitable The
planned abstraction rate has not changed since the original approval and remains at 0.18 gigalitres
(GL) per annum. Carina is an active mine and has a licence from 2013 to 2023 to abstract 1.6
GL/annum.
The area identified for the proposed groundwater infrastructure site is in greenstone geologies and
the water table was recorded at between 60 and 120 metres below ground prior to mining and
abstraction at Carina. Although greenstone is typically young and has experienced little weathering,
extensive fracturing has occurred in this area creating fissures and voids that have been enlarged by
weathering. More or less continuous subterranean fauna habitat is expected to occur in the region of
the groundwater infrastructure site.
In terms of potential impacts to subterranean fauna, the groundwater infrastructure site only
comprises water abstraction and in general, this could be considered to have an impact on animals
living in the aquifer (stygofauna). Groundwater drawdown is known to have a negligible effect on the
relative humidity of substrate above the water table, so the habitat available to air-breathing
underground animals (troglofauna) should remain unaltered.
A desktop review and impact assessment was undertaken for the potential impact the proposed
groundwater infrastructure site could have on stygofauna. A search of available databases and
literature, in an area of 100 km by 100 km surrounding the proposed groundwater infrastructure site,
found no records of stygofauna. This includes the results of historic sampling of the target aquifer
(prior to mining and abstraction at Carina), which demonstrated an absence of stygofauna. No listed
subterranean species or communities occur, or are likely to, within the search area.
The groundwater at the proposed groundwater infrastructure site occurs at significant depths and
generally there is a marked decrease in the abundance and richness of stygofauna where depth to
groundwater is greater than 30 m. Considering historic sampling recorded no stygofauna in the same
aquifer, there is a very low likelihood of stygofauna occurrence at the proposed groundwater
infrastructure site.
The construction, operation, rehabilitation and decommissioning of the proposed groundwater
infrastructure site is not considered a threat to subterranean fauna.
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1. INTRODUCTION

Tellus Holdings Ltd (Tellus) has recently received Western Australian Environment Minister’s approval
for its Sandy Ridge Facility (the Project), approximately 75 km northeast of Koolyanobbing in the
Goldfields region of Western Australia (Figure 1). The Project consists of an open cut kaolin mine and
long-term hazardous waste storage and recovery facility. Tellus is currently seeking an amendment to
the approved water supply for the Project.
The original design comprised pumping standing water from Polaris/Mineral Resources’ neighbouring
Carina Iron Ore Mine. Tellus has conducted further hydrogeological studies which determined that a
safer option would be to establish a new groundwater infrastructure site to the northwest of, and in
the same aquifer as, the Carina Iron Ore Mine. Up to four bores will be constructed in the groundwater
infrastructure – a single production bore and a single monitoring bore plus two alternative bore
locations if the preferred location prove unsuitable The planned abstraction rate has not changed
since the original approval and remains at 0.18 gigalitres (GL) per annum.
The Western Australian Environmental Protection Authority (EPA) has requested that the Proponent
completes an assessment of the potential impact of the amended Project on subterranean fauna
(stygofauna and troglofauna). Subterranean animals are species that live all or some of their life within
underground spaces within geologies located at least one metre below the surface of the ground.
Species with restricted ranges and limited dispersal opportunities, such as subterranean fauna, are
particularly susceptible to loss of habitat and disturbance (Ponder and Colgan 2002).

1.1. Framework

Native flora and fauna in Western Australia are protected at both state and federal levels. At the
federal level, a legal framework to protect and manage nationally and internationally important flora,
fauna, ecological communities and heritage places is provided via the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). The EPBC Act identifies three categories
requiring consideration for environmental protection:
• Threatened species;
• Threatened ecological communities (TECs); and
• Key threatening processes.
At the state level, protection occurs under the Biodiversity Conservation Act 2016 (BC Act)/ Wildlife
Conservation Act 1950. The highest level of protection is given to Schedule 1 species that are
considered rare, likely to become extinct, or otherwise in need of special protection. The current list of
threatened species is provided by the Wildlife Conservation (Specifically Protected Fauna) Notice 2018.
The Department of Biodiversity, Conservation and Attractions (DBCA) also maintains a list of priority
fauna species that are of conservation importance but, for various reasons do not meet the criteria for
listing as threatened.
Additionally, there is a state list of TECs that are protected under the BC Act (this is larger than the
EPBC Act list). Other communities of potential conservation concern, but for which there is little
information, are listed informally by DBCA as priority ecological communities (PECs).
In general terms, developments that may reasonably be considered likely to threaten the persistence
of a species cannot be approved because of conservation legislation. Developments that may
significantly reduce the extent of TECs are also unlikely to be approved.
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Figure 1: Location of the Sandy Ridge Project west of Kalgoorlie.
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1.2. Subterranean Fauna

Subterranean fauna include aquatic stygofauna and air-breathing troglofauna. Both groups typically
lack eyes and are poorly pigmented due to lack of light. Other characteristic morphological and
physiological adaptations, such as vermiform bodies, elongate sensory structures, loss of wings,
increased lifespan, a shift towards K-selection breeding strategy and decreased metabolism, reflect the
nature of the habitats available to subterranean species (Gibert and Deharveng 2002). With the
exception of a few species of fish and one reptile, all subterranean fauna species in Western Australia
are invertebrates.
Subterranean fauna contribute markedly to the overall biodiversity of Australia. The Yilgarn and
neighbouring Pilbara regions of Western Australia are recognised as hotspots of subterranean faunal
biodiversity, with many thousands of subterranean species likely to occur (Guzik et al. 2010), the
majority of which remain undescribed.
Most subterranean species are likely to satisfy Harvey’s (Harvey ) criteria for short-range endemism
(SRE), namely a total geographic range of less than 10,000 km². SRE species typically occur in patchy or
discontinuous habitats, have slow growth, low fecundity and poor dispersal capabilities. Given that
species with small ranges are more vulnerable to extinction following habitat degradation than wider
ranging species (Ponder and Colgan 2002), it follows that subterranean taxa are highly susceptible to
anthropogenic threats, such as habitat removal and groundwater abstraction.
Subterranean fauna include aquatic stygofauna and air-breathing troglofauna. Australian species of
stygofauna are mostly crustaceans (especially copepods, amphipods, isopods, ostracods and syncarids)
but also include earthworms, beetles, snails and several other groups that are poorly understood
taxonomically, such as nematodes and rotifers.
Troglofauna include a wide variety of invertebrate groups including isopods, palpigrades, spiders,
schizomids, pseudoscorpions, harvestmen, millipedes, centipedes, pauropods, symphylans, bristletails,
silverfish, cockroaches, true bugs, beetles and fungus-gnats. Troglofauna have been recorded
throughout the Western Australian landscape, with the greatest diversity and abundance occurring in
the Pilbara (Halse 2018). Troglofauna surveys in the Yilgarn have been relatively limited and in most
cases have recorded modest abundances and diversities.

1.3. Habitat Requirements

Historically, subterranean fauna were thought to primarily inhabit large underground environments
such as caves (Culver et al. 2006; Holthuis 1960; Schneider and Culver 2004; Skubała et al. 2013; Whitely
1945), however, many species have more recently been found living in smaller spaces throughout
vadose zones in arid areas (Guzik et al. 2010; Halse and Pearson 2014).
Geology influences the presence, richness and distribution of subterranean fauna by different types of
habitat (Eberhard et al. 2005; Hose et al. 2015). Generally speaking, higher transmissive geologies tend
to support more substantial assemblages of subterranean fauna, both in terms of abundance and
diversity. In alluvial strata, Korbel and Hose (2015) found that coarser sediments tend to host the
greatest numbers of stygofauna, with relatively few animals in silty or clay-rich substrates.
Physical and chemical weathering of consolidated strata can also provide inhabitable spaces, through
the creation of underground vugs and voids. Chemical deposition of carbonate rich material in the
alluvium of palaeochannels has led to the formation of calcrete aquifers that, through the re-working
resulting from fluctuating watertables, may offer habitat similar to classic karst formations. A
considerable number of calcrete aquifers in the Yilgarn are listed as PECs on the basis of being known
or likely to host rich subterranean communities.
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In addition to controlling the occurrence of subterranean fauna, geological, topographical and
hydrological features may influence subterranean faunal assemblages by allowing, or restricting,
dispersal between populations. The relative importance of dispersal and vicariance in explaining spatial
patterns of stygal community structure is likely to vary between regions according to historical and
present-day geology and hydrogeology (Culver et al. 2009; Finston et al. 2007; Harms et al. 2018). For
instance, vertical shifts in the water table may act to unite previously isolated aquifers, thus allowing
gene flow between populations (Finston et al. 2007).
By the same token, subterranean geology and surface features such as drainage patterns and tributary
boundaries may barricade dispersal, causing vicariance between populations and subsequent speciation
over relatively fine geographical scales. For instance, populations of some troglofaunal pseudoscorpions
in the Pilbara are known to be genetically isolated between adjacent mesas (i.e. ranges of a few square
kilometres), being restricted to specific geological structures (Harvey and Leng 2008). There is a high
incidence of short-range endemism, as well as likely cryptic speciation, amongst the Western Australian
subterranean fauna.

1.3.1. Stygofauna

Stygofauna are aquatic animals that inhabit groundwater aquifers in geologies containing structures
such as interstices, voids and fissures (Humphreys 1999; Humphreys 2008). As a result, the removal of
such water has the potential to remove habitat for these species, and therefore negatively impact their
survival and existence. Stygofauna are generally very small and can inhabit fine void spaces. Coarser
matrices are often present in limestone, calcretes and highly weathered geologies and these are often
highly prospective for stygofauna (Bennelongia 2016, 2017, 2018; Humphreys 2000). Although they can
occur in fine matrices, durable or young and unweathered geologies, which generally include mafics
and ultramafics (includes greenstones) and granites, are not prospective for stygofauna (Bennelongia
2009, 2013; Rockwater 2011, 2012). There is a marked decrease in the abundance and richness of
stygofauna where depth to groundwater is greater than 30 m (Halse et al. 2014).
Additionally, stygofauna occasionally occur in the alluvium of hyporheic zones – the confluence of
groundwater and surface-water habitats – as well as in groundwater-fed springs (Eberhard et al. 2005).
No springs or permanent surface water bodies exist within the region of the Project however and as a
result, attention will be focussed on the species inhabiting aquifers from here on in.

1.3.2. Troglofauna

Troglofauna occupy subterranean spaces, such as alluvial interstices, voids and fissures located between
surface geologies and the groundwater table. They require air that is close to saturated and
maintenance of humidity appears to be the key characteristic affecting troglofauna occurrence in
habitats where physical structure is suitable for species (Humphreys 1991). The amendment to the
location of the groundwater infrastructure site only comprises groundwater drawdown, which usually
has a negligible effect on relative humidity, and therefore troglofauna habitats (Halse 2018).
Accordingly, troglofauna are not discussed further.

1.4. Desktop Review

The following desktop review of subterranean fauna values in the Project area consists of a review of
relevant biological records from the region; an assessment of habitat types within the Project in terms
of prospectivity for subterranean fauna species. The desktop review collates known information about
the Project area that is likely to have an impact on the presence/absence of subterranean fauna and the
species assemblages present in any possible subterranean habitat. This includes an assessment of
threatening process that may impact subterranean fauna if they exist.

2. METHODS

This desktop assessment was conducted in accordance with Environmental Factor Guidelines –
Subterranean Fauna (EPA 2016a) and Technical Guidance – Subterranean fauna survey (EPA 2016b).
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Records of subterranean fauna were compiled from databases of the Western Australian Museum
(WAM) and Bennelongia for a search area of approximately 10,000 km2 surrounding the amended
location of the groundwater infrastructure site, defined by 29.987°S, 119.477°E (northwest corner) and
30.902°S, 120.521°E (southeast corner). A Federal Department of the Environment and Energy,
Environment Protection and Biodiversity Conservation (EPBC) Act protected matters search was also
conducted along with a search of the Western Australian Department of Biodiversity, Conservation and
Attractions (DBCA) Threatened Flora, Fauna and Ecological Communities Database (including
NatureMap). Published research papers, available environmental reports and online resources such as
the Atlas of Living Australia (ALA 2018) and the Australian Faunal Directory (ABRS 2009) were also
reviewed. Higher-order identifications were generally not included in the final list of recorded species
unless they belonged to taxonomic units that were otherwise not recorded.

3. EXISTING ENVIRONMENT
3.1. Geology

The groundwater infrastructure site for the Project is in the south-eastern part of the Marda-Diemals
greenstone belt, within the Archaean Yilgarn Block (Prodemas 2007). Chen et al. (2003) subdivided the
Marda-Diemals belt into two greenstone successions. The lower 3000-million-year-old greenstone
succession is characterised by mafic volcanics and Banded Iron Formation (BIF). Within the succession, a
sequence of basalt and ultramafic rocks is overlain by the relatively thick BIF/chert unit, which is overlain
by mafic volcanics. The upper greenstone succession is younger (2730 million years old) and consists of
felsic to intermediate volcanic rocks and clastic sedimentary rocks.
Iron deposits in the region are of the BIF-hosted Archaean Algoma type, in contrast to the Proterozoic
Lake Superior type that characterize the Western Australian Pilbara deposits. All economic ore bodies
have been enriched in some way by structural, hydrothermal, supergene or surface weathering
processes. The host rocks of the groundwater infrastructure area are tectonically thickened and
supergene-enriched BIFs of the lower greenstone succession. The host rocks are carbonate and
sulphide-rich, suggesting that hydrothermal alteration has also played a role in concentrating the iron
(Chen and Wyche 2001).
Significant vugginess, fractures and subterranean spaces would normally be expected only in weathered
BIF in the southern Yilgarn, and not in host rocks that are predominantly basalt or ultramafic. However,
the extensive fracturing that has occurred along the Mount Dimer Shear Zone has created fissures and
voids in the ultramafic schist surrounding BIF and chert. Much of the mafic schist in the shear zone is
laminar (flows along constant streamlines) and weathering has enlarged the fissures and voids within it.
Thus, more or less continuous subterranean fauna habitat is expected to occur in the region of the
groundwater infrastructure site (Bennelongia 2009).

3.2. Hydrogeology

It is proposed to abstract groundwater for the Sandy Ridge Facility from the same aquifer as used for
the Carina Iron Ore Mine (Tellus 2018). No surficial aquifer is present within the proposed groundwater
infrastructure site (Tellus 2018). Prior to mining and abstraction at the Carina Iron Ore Mine,
groundwater was recorded from 60 to 120 m below ground within localised, fractured rock aquifers
(Bennelongia 2009).
Water chemistry taken at the Carina Iron Ore Mine prior to mining and abstraction recorded salinities
ranging between 23,000 mg/L TDS and 28,000 mg/L TDS (Bennelongia 2009). Stygofauna occur in
varying salinities but are mostly found in fresh to saline waters with conductivities of less than
25,000 mg/L TDS, however, records of stygofauna in salinities up to and exceeding 50,000 mg/L TDS or
more are not uncommon (Bennelongia 2016; Halse 2018; Outback Ecology 2012). No palaeochannels
occur in the direct vicinity of the groundwater infrastructure site (English et al. 2012).
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Figure 2: The 100 km2 search area around the groundwater infrastructure site.
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3.3. Previous records of stygofauna in the region

The desktop review identified that a subterranean fauna assessment was conducted at the Carina Iron
Ore Mine, and the area encompasses the proposed groundwater infrastructure site. The 2008 survey
did not identify any stygofauna in aquifers associated with the Carina Mine (Bennelongia 2009), which
hosts the same aquifer (or at least the same type of localised aquifers) from which water abstraction is
planned (Tellus 2018). Additionally, no stygofauna species has been identified within the surrounding
100 km by 100 km search area (Figure 2).

3.4. TECs, PECs and listed species within the search area

Several PECs and one TEC that are listed based on subterranean fauna values occur within the greater
Goldfields region. None occur within the search area, with the closest being the ‘Perrinvale (Pine Well)
calcrete groundwater assemblage type on Raeside palaeodrainage on Perrinvale Station’ (listed as
Priority 1 by DBCA), which is situated approximately 160 km north of the proposed groundwater
infrastructure site. No TECs or PECs will be impacted by water abstraction at the proposed
groundwater infrastructure site.
A search of DBCA’s listed species identified two species of troglofauna which occur within the
goldfields region of Western Australia. These species are the Nullarbor cave trapdoor spider,
Troglodiplura lowryi, which is listed as vulnerable under Western Australian legislation, and the
Poseidon slater, Paraplatyarthrus subterraneus, which is listed as P1 (Priority 1: Poorly known species).
As the name suggests, the Nullarbor cave trapdoor spider lives in caves across the Nullabor and the
nearest record is over 600 km southeast of the Project. The Poseidon slater is located in the Laverton
Downs Windarra calcrete approximately 300 km to the north east of the Project (Javidkar et al. 2015).
Water abstraction at the proposed groundwater infrastructure site will not impact either of these
species.
A search of the EPBC Act List of Threatened Fauna did not highlight any subterranean fauna in the area
listed as nationally significant.

4. POTENTIAL IMPACTS

The main impact associated with the amended Project and planned groundwater extraction is loss of
habitat associated with water removal. This is not expected to have an impact on stygofauna species or
communities as no stygofauna have been identified from the aquifer in which water abstraction is
taking place and it is highly unlikely stygofauna will occur here given the significant depth to
groundwater. In general, secondary impacts (listed in Appendix 1) have the potential to impact
stygofauna, however none of these activities are planned or will be carried out at the proposed
groundwater infrastructure site.
Cumulative impacts were considered and identified as there is a water abstraction licence at the Carina
Iron Ore Mine, which is the approved, original location of water abstraction for the Project and is
adjacent to the proposed groundwater infrastructure site. According to the Mineral Resources Limited
website (last updated in 2018), de-watering of the Carina Pit at the initial planning stage predicted a
total drawdown of approximately 20 m with a spatial extent of approximately 5 km², which was
considered relatively small impact compared to the ranges of most restricted species (Bennelongia
2009). The water licence held for the Carina Iron Ore Mine is 1.6 GL/annum and the approved
requirements of the Project are considerably less, at 0.18 GL/annum (Tellus 2018). Historic sampling of
the target aquifer has demonstrated an absence of stygofauna. The small increase in existing water
abstraction from this aquifer by Tellus (approximately 11%) does not represent a threat to stygofauna.
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5. CONCLUSION

Tellus is currently seeking an amendment to the approved water supply for the Project. The proposed
groundwater infrastructure site is located approximately 100 m from the original location (the Carina
Iron Ore Mine pit). Water abstraction will occur in the same aquifer, which is localised, deep and occurs
in fractured rock primarily composed of greenstone. There is currently a licence to abstract 1.6
GL/annum from this aquifer at the Carina Iron Ore Mine.
In terms of potential impacts to subterranean fauna, the groundwater infrastructure site only
comprises water abstraction and in general, this could have an impact on animals living in the aquifer
(stygofauna). Groundwater drawdown is known to have a negligible effect on the relative humidity of
substrate above the water table, so the habitat available to air-breathing underground animals
(troglofauna) should remain unaltered.
A desktop review and impact assessment was undertaken for the potential impact the proposed
groundwater infrastructure site could have on stygofauna. A search of available databases and
literature, in an area of 100 km by 100 km surrounding the proposed groundwater infrastructure site,
found no records of stygofauna. This includes the results of historic sampling of the target aquifer
(prior to mining and abstraction at Carina), which demonstrated an absence of stygofauna. No listed
subterranean species or communities occur, or are likely to, within the search area.
The groundwater at the proposed groundwater infrastructure site occurs at significant depths (60 to
120 m). Generally there is a marked decrease in the abundance and richness of stygofauna where
depth to groundwater is greater than 30 m. Considering historic sampling recorded no stygofauna in
the same aquifer, there is a very low likelihood of stygofauna occurrence at the proposed groundwater
infrastructure site.
The construction, operation, rehabilitation and decommissioning of the proposed groundwater
infrastructure site is not considered a threat to subterranean fauna.
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APPENDIX 1

Mining activities that may result in ‘secondary’ impacts to subterranean fauna include:
1.

2.

3.

4.
5.

Percussion from blasting. Impacts on both stygofauna and troglofauna may occur through the
physical effect of explosions. Blasting may also have indirect detrimental effects through
altering underground structure (usually rock fragmentation and collapse of voids) and
transient increases in groundwater turbidity. The effects of blasting are often referred to in
grey literature but are poorly quantified and have not been related to ecological impacts. Any
effects of blasting are likely to dissipate rapidly with distance from the pit and are not
considered to be a significant risk to either stygofauna or troglofauna outside the proposed
mine pits.
Overburden stockpiles and waste dumps. These artificial landforms may cause localised
reduction in rainfall recharge and associated inflow of dissolved organic matter and nutrients
because water runs off stockpiles rather than infiltrating through them and into the underlying
ground. The effects of reduced carbon and nutrient input are likely to be expressed over
many years and are likely to be greater for troglofauna than stygofauna (because lateral
movement of groundwater should bring in carbon and nutrients). The extent of impacts on
troglofauna will largely depend on the importance of chemoautotrophy in driving the
subterranean system compared with infiltration-transported surface energy and nutrients.
Stockpiles are unlikely to cause species extinctions, although population densities of species
may decrease under them.
Aquifer recharge with poor quality water. It has been observed that the quality of recharge
water declines during, and after, mining operations as a result of rock break up and soil
disturbance. Impacts can be minimised through management of surface water and installing
drainage channels, sumps and pump in the pit to prevent recharge though the pit floor.
Contamination of groundwater by hydrocarbons. Any contamination is likely to be localised
and may be minimised by engineering and management practices to ensure the containment
of hydrocarbon products.
Contamination of groundwater by agricultural chemicals. Herbicides and, especially pesticides,
applied in agricultural areas have the potential to have severe impacts on stygofauna and
troglofauna. In most circumstances the chemicals are likely to degrade before being washed
into the deeper subterranean layers where troglofauna occur or into groundwater. However,
the scale of impact of these chemicals on subterranean fauna is poorly understood.
Notenboom et al. (1999) considered the risks to be relatively low at the time they reported; Di
Lorenzo et al. (2014) suggested threats are greater than previously thought.

Di Lorenzo, T., Di Marzio, W.D., Sáenz, M.E., Baratti, M., Dedonno, A.A., Iannucci, A., Cannicci, S., Messana, G.,
and Galassi, D.M.P. (2014) Sensitivity of hypogean and epigean freshwater copepods to agricultural
pollutants. Environmental Science and Pollution Research 21, 4643-4655.
Notenboom, J., Verschoor, A., van der Linden, A., van de Plassche, E., and Reuther, C. (1999) Pesticides in
groundwater: occurrence and ecological impacts. RIVM 601506002, National Institute of Public
Health and the Environment, 77 pp.
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EXECUTIVE SUMMARY
Tellus Holdings Ltd (Tellus) is planning to construct and operate an open-cut kaolin mine and waste storage facility
(the Sandy Ridge Facility), which will be located approximately 140km north-west of Kalgoorlie and 75km northeast of Koolyanobbing, Western Australia (WA). The site will be accessed via the Great Eastern Highway and the
Mount Walton East Intractable Waste Disposal Facility (IWDF) Access Road. Tellus will upgrade this road to
accommodate increased traffic to the Sandy Ridge Facility.
Four additional areas for potential borrow pits and three areas for radio communications have been identified along
the Mount Walton East IWDF Access Road, and one area for groundwater infrastructure has been identified on
adjacent tenements. Collectively these eight areas are described as the ‘project area’. Three of the four borrow pits
are located adjacent to historic borrow pits that were used to construct the original road in approximately 1992. This
report is a Level 1 assessment of potential impacts on vertebrate fauna that would result from clearing native
vegetation and substrate removal from borrow pits in the proposed disturbance areas.
The following four fauna habitats in the project area: eucalypt woodland, heath, mallee woodland and shrubland.
No conservation significant vertebrate fauna were assessed as likely to be significantly impacted by the proposed
vegetation clearing, infrastructure development and removal of substrate. There are two very old Malleefowl
mounds in the groundwater infrastructure area and three more immediately adjacent to the area, however, there are
no active Malleefowl mounds in any of the project area. Vegetation clearing will result in the loss of a small number
of vertebrate fauna, but this is not significant when viewed in a local or regional context.
There is an abundance of similar fauna habitat in very good to excellent condition in adjacent areas. The borrow pit
and groundwater infrastructure areas do not provide an important ecological linkage and are not part of fauna
movement corridors. There is limited potential for impacting conservation significant fauna during vegetation
clearing and substrate removal within the borrow pit areas.
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1

INTRODUCTION

1.1

Background

Tellus Holdings Ltd (Tellus) is planning to construct and operate an open-cut kaolin mine and waste storage facility
(the Sandy Ridge Facility). The Sandy Ridge Facility will be located approximately 140km north-west of Kalgoorlie
and 75km north-east of Koolyanobbing, WA.
The site will be accessed via the Great Eastern Highway and the Mount Walton East Intractable Waste Disposal
Facility (IWDF) Access Road to a new Sandy Ridge Facility offtake access road some 95km north of the Great
Eastern Highway. Tellus will upgrade the Mount Walton East IWDF Access Road to accommodate increased traffic
to the Sandy Ridge Facility.
Four additional areas for potential borrow pits and three areas for radio communications have been identified along
the Mount Walton East IWDF Access Road, and one area for groundwater infrastructure has been identified on
adjacent tenements. Collectively these eight areas are described as the ‘project area’ (Figure 1). Three of the four
borrow pits are located adjacent to historic borrow pits that were used to construct the original road in approximately
1992.

1.2

Project objectives and scope of works

Terrestrial Ecosystems was commissioned by Tellus to undertake a Level 1 vertebrate fauna risk assessment of the
proposed disturbance areas. The purpose of this vertebrate fauna assessment was to provide information to enable
an assessment of potential impacts on the vertebrate fauna due to vegetation clearing and substrate removal. The
methodology in this assessment broadly follows that described in the Environmental Protection Authority’s (EPA)
Technical Guidance Terrestrial Fauna Surveys (EPA 2016) and the Technical Guide – Terrestrial Vertebrate Fauna
Surveys for Environmental Impact Assessment (EPA / DEC 2010).
The objectives of this fauna assessment were to:
• provide an indication of the vertebrate fauna assemblage (reptiles, amphibians, small mammals and
birds) in and near the project area so that potential impacts on the fauna might be adequately assessed;
• assess whether the proposed impact areas support active Malleefowl mounds; and
• assess the impacts and environmental risks associated with the vegetation clearing and substrate
removal on the fauna assemblage.
To achieve these objectives, Terrestrial Ecosystems has:
• reviewed Terrestrial Ecosystems fauna survey database [includes Atlas of Living Australia, WA
Museum and Department of Biodiversity, Conservation and Attractions (DBCA) records] to identify
potential vertebrate fauna within the project area and adjacent areas;
• reviewed the Department of Biodiversity, Conservation and Attractions (DBCA) listed Threatened and
Priority species as recorded in NatureMap that are likely to occur in the project area and adjacent areas;
• searched the Australian government’s online database to identify fauna species of national
environmental significance that are protected under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act 1999) potentially occurring in the project area and adjacent areas;
• reviewed previous fauna surveys undertaken in the region;
• undertaken a field survey of each of the proposed disturbance areas to search for Malleefowl tracks and
mounds, and to identify fauna habitats; and
• provided a discussion of the likelihood of EPBC Act 1999 and Wildlife Conservation Act (1950) listed
species being present in the project area.

1

2

EXISTING ENVIRONMENT

2.1

Southern Cross IBRA subregion

The project area is in the Coolgardie (COO2 – Southern Cross) Interim Biogeographic Regionalisation for Australia
(IBRA) subregion. The Southern Cross subregion is characterised as a weathered plain comprising gently undulating
uplands dissected by broad valleys with bands of low greenstone hills. The subregion contains a diverse eucalypt
woodland (Eucalyptus salmonophloia, E. salubris, E. transcontinentalis, E. longicornis, E. leptopoda, E. platycorys,
E. scyphocalyx) and low heaths (Allocasuarina corniculata, Callitris preissii, Melaleuca uncinata, Acacia
beauverdiana; Cowan et al. 2002).

2.2

Climate

Chart 1 shows the average mean monthly maximum and minimum temperatures and rainfall for the Southern Cross
subregion, the closest weather station. Temperatures are highest in December – February. Most rain comes in midwinter. Winter rain is the result of low-pressure cells that move in an easterly direction from the south-west of the
state, whereas, summer rain is often from thunderstorms that move in from either the west or the north-west.
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Chart 1. Mean monthly maximum and minimum temperatures and rainfall for Southern Cross

2.3

Land use history

The dominant land uses in this bioregion are pastoralism, crown reserves and mining. Mining is evident in many
areas around Southern Cross, Yellowdine and Koolyanobbing, with numerous small abandoned mines and open
shafts throughout the Yilgarn landscape. Many of the larger trees in the bioregion were removed decades ago to
support the mining and power generation industries and many of these trees have not been replaced by replanting
programs.

2.4

Previous biological surveys in the region

The frogs, reptiles, mammals and birds near the project area have been previously surveyed. Surveys near the project
area that have been reviewed as part of this assessment include:

2

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Bamford Consulting Ecologists. (2016) Tellus Holdings Limited Sandy Ridge Project - Malleefowl
Assessment, January 2016. Perth
Bell, D. T., Bell, R. C. and Loneragan, W. A. (2007) Winter bird assemblages across an arid gradient in
south-west Western Australia. Journal of the Royal Society of Western Australia, 90, 219-227.
Dell, J. and How, R. A. (1985) Vertebrate fauna. In Dell; J; How; RA; Newbey K.R. and Hnatiuk RJ. The
Biological Survey of the Eastern Goldfields of Western Australia Part 3; Jackson - Kalgoorlie. Records of
the Western Australian Museum, Supplement No 23, pp. 39-66.
Dickman, C.R., Henry-Hall, N.J., Lloyd, H. and Romanow, K.A. (1991) A survey of the terrestrial
vertebrate fauna of Mount Walton, western goldfields, Western Australia. Western Australian Naturalist,
18, 200-206.
Ecologia Environmental Consultants (2001) Koolyanobbing Expansion Project - Fauna Assessment
Survey. Unpublished report for Portman Iron Ore Limited, Perth.
Ecologia Environmental Consultants (2003) Koolyanobbing Expansion Project - Transport Corridor
Fauna Assessment Survey. Unpublished report for Portman Iron Ore Limited, Perth.
Lyons, M.N. and Chapman, A. (1997) A Biological Survey of the Helena and Aurora Range; Eastern
Goldfields Western Australia. Unpublished report for Environment Australia, Canberra.
McKenzie, N.L. and Rolfe, J.K. (1995a) Vertebrate fauna. In: Keighery GJ, McKenzie NL and Hall NJ.
The Biological Surveys of the Eastern Goldfields of Western Australia. Part 11 Boorabbin-Southern Cross
Study Area. Records of the Western Australian Museum, Supplement No. 49, pp 31-65.
Ninox Wildlife Consulting (2008) Interim Report on the first field survey of the Carina Prospect, Yilgarn
Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.
Ninox Wildlife Consulting (2009b) Interim report on the first field survey of the Chamaeleon Prospect,
Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.
Ninox Wildlife Consulting (2009a) A Fauna Survey of the Carina Prospect; Yilgarn Iron Ore Project.
Unpublished report for Polaris Metals NL, Perth.
Terrestrial Ecosystems (2016) Level 1 Vertebrate Fauna Assessment for the Sandy Ridge Project.
Unpublished report for Tellus Holdings.
Terrestrial Ecosystems (2017a) Fauna Habitat and Level 1 Vertebrate Fauna Assessment for the Sandy
Ridge Project. Unpublished report for Tellus Holdings.
Terrestrial Ecosystems (2017b) Vertebrate Fauna Assessment of 14 borrow pits on Mount Walton IWDF
Access Road. Unpublished report for Tellus Holdings.

In addition, unpublished data from Jason Fraser’s PhD project on the sand plain north of Bungalbin Hill and Western
Australian Museum records contained in Terrestrial Ecosystems’ fauna survey database have also been used.
The Dell and How (1985) fauna survey data are from a Western Australian Museum (WAM) survey of the JacksonKalgoorlie area which was part of the Eastern Goldfields biological regional survey. Their survey sites were to the
north of the project area. The Dickman et al. (1991) data are from a survey near Mount Walton which is less than
10km from the project area in similar habitat. The Ecologia Environmental Consultants (2001, 2003) data for the
Koolyanobbing project areas are for sites to the south-west of the project area. Some of the habitat types surveyed
were similar to that in the project area. The Lyons and Chapman (1997) data for the Helena and Aurora Range
includes survey sites on the sand plain are similar to that in the project area. The McKenzie and Rolfe (1995a) data
from the Boorabbin-Southern Cross survey, which was part of the Eastern Goldfields biological regional surveys,
is for an area to the east and south-east of the project area. Much of the habitat surveyed was similar to that in the
project area, therefore, these data provide a good representation of the fauna likely to be encountered in the
disturbance areas. The Ninox Wildlife Consulting (2008, 2009b, a) surveys for Carina and Chamaeleon are in close
proximity to the project area and Jason Fraser’s data are for areas to the north-west of the project area and include
habitat similar to that in the project area. Prof. H. Recher provided access to his bird survey data for areas around
Yellowdine which were useful when commenting on the potential impacts on conservation significant bird species.

2.5

Great Western Woodlands

The project area is located in the north-west of the Great Western Woodlands (Watson et al. 2008, pp. vi) in
unallocated crown land. The Great Western Woodlands represents the largest and most intact eucalypt woodland
remaining in southern Australia and one of the best examples of its type in the world. It is home to an impressive
3,000 flowering plant species, 20% of Australia’s known flora, as well as a diverse range of animals dependent on
its varied habitats (Department of Environment and Conservation 2010).
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The Wilderness Society argued the fauna and flora diversity in the area has evolved with the landscape during an
unbroken biological lineage stretching back 250 million years.

4

3

METHODOLOGY

3.1

Database searches

A review of the EPBC Act 1999 Matters of National Environmental Significant (MNES) database was undertaken
to identify species of conservation significance to the Australian Government. The search coordinates were
30.82183oS and 120.32349oE with a 50km buffer (Appendix C). In addition, a search of the Terrestrial Ecosystems’
fauna survey database was used to develop an appreciation of the vertebrate fauna assemblages near the project
area. This search was for 100km radius around the centre point but irrelevant data (i.e. different habitat types) were
removed. The DBCA Threatened and Priority Species database was searched via the records in NatureMap to
identify threatened species of interest to the DBCA.
Other more general texts were also used to provide supplementary information on vertebrate fauna in the bioregion,
including; Tyler et al. (2000) for frogs; Storr et al. (1983, 1990, 1999, 2002) and Thompson and Thompson (2006)
for reptiles; Johnstone and Storr (1998, 2004) for birds, and Van Dyck and Strahan (2008) for mammals.
Collectively, these sources of information were used to create lists of species potentially occurring in similar habitats
near the project area. It should be noted that these lists will include species that have been recorded in the subregion
but are possibly vagrants and they will not generally be found in the project area due to a lack of suitable habitat
(e.g. wetland and water birds). Vagrants can be recorded almost anywhere. Many of the bird, mammal, reptile and
amphibian species have specific habitat requirements that may be present in the subregion but not in a subsection
of the subregion because of a lack of suitable habitat. Also, the ecology of many species is often not well understood,
and it can sometimes be difficult to indicate those species whose specific habitat requirements are not present in a
subsection of the subregion, again because of differences in habitat. Consequently, many species will be included
in the lists produced from database searches but will not be present in the actual project area.

3.2

Malleefowl search and fauna habitat assessment

The search for Malleefowl and their mounds, and assessment of fauna habitat was undertaken on 10 and 11
September 2018 by zoologists Dr Scott Thompson and Georgia Ford. Each area was transect searched by the two
zoologists. The distance between observers varied between 10 and 70m depending on terrain and habitat, however,
an appropriate distance was maintained to ensure that if an active Malleefowl mound was present it would be
recorded. Malleefowl are predominantly a ground dwelling species and walk a considerable distance each day
foraging for insects and seeds. Their tracks are distinctive, and in areas of soft sand or on sand tracks their presence
is often easily detected.
All Malleefowl mounds were mapped and rated according to the National Malleefowl mound monitoring guidelines
(Hopkins nd). The following six Malleefowl mound profiles (Hopkins nd) are used by the national Malleefowl
monitoring program:
Profile 1 (crater rim apparent) – this is the typical mound shape but is inactive and without any accumulated
vegetation in the crater.
Profile 2 (mound dug out) – this is a recently fully dug out mound with steep sides to the crater, with the
base forming a box like structure with the sides normally 20-30cm deep. Sometimes litter has been raked
into windrows in readiness to be placed in the mound
Profile 3 (mound filled if litter) – this mound contains litter in the crater, and is the next construction stage
after profile 2. It should be apparent where litter has been raked into the mound.
Profile 4 (active mound with no crater) – this active mound is closed, and dome shaped. Note that some
mounds have a dome and no crater but are not active.
Profile 5 (mound with crater and often a peak at the centre) – this is an active mound that is being opened
or closed.
Profile 6 (disused or extinct mound) – this mound has not been used for some time and weathering and
erosion have ‘flattened’ the original mound.
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So that management recommendations can be developed, Terrestrial Ecosystems uses the following definitions for
describing each category of Malleefowl mound:
Active mound

a mound that is being regularly tended to by the male and/or female bird(s) during
breeding season. In most cases the mound would change shape daily and it may
contain eggs and/or hatchlings (Plates 1 and 2).

Potentially active mound

this is a mound that still retains the shape and structure of a typical Malleefowl
mound. Given that Malleefowl often re-use existing mounds, these are mounds that
have potential to become active during the next or a future breeding season (Plates
3 and 4).

Inactive mound

these mounds are highly unlikely to be used by Malleefowl again. They lack
structure or shape and often have plants growing out of them (Plates 5 and 6).
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Plate 1. Active Malleefowl mound

Plate 2. Active Malleefowl mound

Plate 3. Potentially active Malleefowl mound

Plate 4. Potentially active Malleefowl mound

Plate 5. Inactive Malleefowl mound

Plate 6. Inactive Malleefowl mound

Plate 7 shows the search path undertaken by the zoologists when searching Borrow Pit 2. Similar searches were
undertaken for all proposed areas of disturbance.
Plate 7. Borrow Pit 2 showing the search path for each zoologist

3.3

Report preparation

This report has been prepared by Dr Scott Thompson and reviewed by Dr Graham Thompson, both of whom have
substantial field fauna survey experience and are familiar with the fauna habitats near the project area. Both senior
scientists have appropriate relevant post-graduate qualifications, extensive experience in conducting fauna
assessments in the Goldfields, have published research articles on biodiversity, fauna assemblages, conservation
significant species, trapping techniques and temporal variations in trapped fauna assemblages based on Goldfields
surveys and are, therefore, appropriately trained and experienced for the task of preparing this assessment.
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3.4

Limitations

This fauna risk assessment is based on information contained in the Australian Government’s EPBC Act 1999
MNES database and other published and unpublished fauna survey data for the bioregion and site surveys. It is
acknowledged that multiple surveys conducted in different seasons, repeated over several years are necessary to
fully appreciate the fauna assemblage in the project area.
The EPA (2016) Technical Guidance Terrestrial Fauna Surveys suggested that fauna surveys may be limited by
many variables. Limitations associated with each of these variables are assessed in Table 1.
Table 1. Fauna survey limitations and constraints

Possible
limitations

Constraint
(yes/no);
significant,
moderate or
negligible

Comment

Competency and
experience of the
consultant carrying
out this assessment

No

The senior zoologists that undertook the field survey and prepared
this assessment are familiar with the vertebrate fauna of this
bioregion and are experienced in these types of assessments.

Scope

No

All aspects of the scope of works have been addressed.

Proportion of fauna
identified, recorded
and/or collected

No

Not applicable.

Accuracy of
previous survey
work

Yes,
negligible

Sources of
information

Yes,
negligible

Timing/weather/
season/ cycle

No

Weather was suitable for a field survey.

Disturbances which
affected results of
the survey

No

Parts of the project area have been historically cleared and used for
gravel extraction. These disturbances have been factored into this
assessment.

Intensity of survey
effort

No

Not applicable.

Resources
No
Remoteness and/or
No
access problems
Availability of
contextual
No
information on the
region
Negligible = less than 20%.
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Terrestrial Ecosystems has reported fauna survey data recorded by
various authors but is not able to vouch for the accuracy of this
information. It is acknowledged that the taxonomy of Western
Australian vertebrates is continually being revised and the
nomenclature of some of the species listed in the appendices may
have changed since publication by the authors.
Vertebrate fauna information was available from online databases
and unpublished and published reports of surveys conducted in the
bioregion in a variety of habitat types. Many of these surveys
employed a low level of trapping effort which significantly impacts
on the capacity of these data to represent the fauna assemblages in
the areas surveyed.

Adequate resources were available.
Access was via existing roads.
There is substantial fauna survey data available for the Southern
Cross subregion.

4

RESULTS

4.1

Fauna habitats

The following four fauna habitats are present in the project area:
• Eucalypt Woodland;
• Heath;
• Mallee Woodland; and
• Shrubland
These fauna habitat types are aligned with the vegetation types as shown in Table 2 and in Figures 2a-h. The
vegetation types are based on the mapping data provided by Western Botanical (12 October 2018). Descriptions of
each vegetation unit are taken from Western Botanical (Western Botanical 2018).

4.2

Fauna habitats in each of the proposed borrow pits

Borrow pit area 2
The fauna habitat in the borrow pit 2 (BP2) area is heath on a yellow sandy substrate containing pebbles (Plates 811; Figure 2a). The area has been burnt but more than five years ago.
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Plate 8. Fauna habitat in borrow pit 2

Plate 9. Fauna habitat in borrow pit 2

Plate 10. Fauna habitat in borrow pit 2

Plate 11. Fauna habitat in borrow pit 2

Table 2. Association between fauna habitats and vegetation types
Fauna habitat type

Vegetation type
W3

Vegetation association description
Open woodland of Eucalyptus corrugata over open shrubland of Acacia acuminata (narrow phyllode variant), Senna
artemisioides subsp. filifolia and Grevillea acuaria

W4

Open woodland of Eucalyptus vittata and E. salmonophloia over sparse shrubland of Atriplex spp., Eremophila scoparia
and Templetonia sulcata

W5

Open woodland of Eucalyptus ravida with occasional E. longicornis and E. transcontinentalis over open shrubland of
Eremophila interstans subsp. virgata,E. scoparia and Santalum acuminatum on clayey soils

W6

Woodland of Eucalyptus salmonophloia and E. salubris over open shrubland of Eremophila scoparia, and Atriplex vesicaria
and Senna artemisioides subsp. filifolia

W13

Mid mallee woodland of Eucalyptus pileata, E. platycorys, and E. leptopoda, over mid shrubland of Acacia resinimarginea,
Grevillea excelsior, and Phebalium tuberculosum, over sparse ground layer of Seringia velutina and Amphipogon caricinus
var. caricinus

S1

Open mid shrubland of Acacia neurophylla subsp. erugata, Grevillea paradoxa, and Melaleuca hamata, over sparse low
ground layer of Seringia velutina and Triodia scariosa

S2

Open mid shrubland of Allocasuarina corniculata, Grevillea paradoxa, and Calothamnus gilesii

S3

Open mid shrubland of Acacia neurophylla subsp. erugata, Grevillea paradoxa, and Melaleuca cordata, over sparse low
shrubland of variable species composition

S4

Emergent low mallee trees of Eucalyptus leptopoda, over open mid shrubland of Acacia resinimarginea, Melaleuca hamata,
and variable mix of low shrubs

S5

Open low shrubland of Acacia coolgardiensis, Acacia sibina, and Euryomyrtus maidenii, over isolated grasses of Triodia
scariosa and Amphipogon caricinus var. caricinus

S6

Open mid shrubland of Melaleuca acuminata subsp. acuminata, Acacia sp. (#76), and Acacia acuminata (narrow phyllode
variant), over isolated grasses of Triodia scariosa and Amphipogon caricinus var. caricinus

S7

Open mid shrubland of Acacia heteroneura var. jutsonii, Melaleuca hamata, and variable mix of low shrubs

S8

Emergent low mallee trees of Eucalyptus kochii subsp. plenissima, over open mid shrubland of Melaleuca acuminata subsp.
acuminata, Melaleuca uncinata sens. lat, and Acacia coolgardiensis, over isolated hummock grasses of Triodia scariosa

Eucalypt Woodland

Heath
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Fauna habitat type

Vegetation type

Vegetation association description

W1

Mid mallee woodland of Eucalyptus loxophleba subsp. lissophloia, over mid shrubland of Acacia acuminata (narrow
phyllode variant), over bare ground layer

W2

Mid mallee woodland of Eucalyptus kochii subsp. plenissima and E. horistes, over sparse mid shrubland of Acacia
acuminata (narrow phyllode variant), A. camptoclada, and other variable species

W7

Emergent tall trees of Eucalyptus transcontinentalis, over mid mallee woodland of Eucalyptus kochii subsp. plenissima,
over mid shrubland of Melaleuca uncinata sens. lat., Bertya dimerostigma, and Daviesia purpurascens, over isolated
hummock grasses of Triodia scariosa

W8

Mallee woodland of Eucalyptus eremophila and E. longissima, over sparse mid shrubland of Melaleuca hamata, Dodonaea
bursariifolia, and Beyeria sulcata var. brevipes, over isolated plants of Triodia scariosa and Seringia velutina

W9

Open mid mallee woodland of Eucalyptus eremophila, over mid shrubland of Acacia resinimarginea, Allocasuarina
acutivalvis subsp. acutivalvis, and Baeckea elderiana

W11

Low mallee woodland of Eucalyptus leptopoda, over mid shrubland of Acacia sp. (#250), Acacia sp., and variable mixed
low shrubs, over open hummock grassland of Triodia scariosa and variable mix of Lepidosperma spp

S9

Tall sparse shrubland of Acacia sibina with Allocasuarina campestris, over open Shrubland of Baeckea elderiana, Grevillea
obliquistigma subsp. obliquistigma and Leucopogon sp. Clyde Hill (M.A. Burgman 1207)

S10

Tall shrubland of Acacia resinimarginea (occasional Eucalyptus ewartiana) over open shrubland of Grevillea georgeana
(P3) and G. obliquistigma subsp. obliquistigma

S12a

Emergent low mallee trees of Eucalyptus leptopoda, over open tall shrubland of Acacia sibina, Hysterobaeckea ochropetala
subsp. (#44), and Thryptomene urceolaris, over isolated hummock grasses of Triodia scariosa

S12b

Emergent low mallee trees of Eucalyptus leptopoda, over mid shrubland of Allocasuarina corniculata, Callitris preissii,
and Calytrix creswellii, over sparse hummock grassland of Triodia scariosa

S13

Emergent mixed mallee trees, over shrubland to closed shrubland of Acacia resinimarginea, A. acuminata (narrow phyllode
variant), and Grevillea paradoxa, over isolated tussock grasses of Amphipogon caricinus var. caricinus

W12 (Area MR2
only)

Mid mallee woodland of Eucalyptus livida, E. pileata, and E. kochii subsp. plenissima, over low sparse shrubland of
Westringia cephalantha subsp. cephalantha and Verticordia sp. (#301), and variable mix of low shrubs, over hummock
grassland of Triodia scariosa

W10

Open mid mallee woodland of Eucalyptus eremophila, E. pileata, and E. leptopoda subsp. subluta, over shrubland of Acacia
yorkrakinensis subsp. acrita, Acacia heteroneura var. jutsonii, and Acacia assimilis subsp. assimilis, over isolated ground
layer of Seringia velutina

Mallee Woodland

Shrubland

2

Borrow pit area 4
Fauna habitats in the borrow pit 4 (BP4) area are predominantly heath but there is a very small area of mallee
woodland in the south-west corner (Plates 12-15; Figure 2b). All habitats are on a yellow sandy substrate containing
pebbles.
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Plate 12. Fauna habitat in borrow pit 4

Plate 13. Fauna habitat in borrow pit 4

Plate 14. Fauna habitat in borrow pit 4

Plate 15. Fauna habitat in borrow pit 4

Borrow pit area 6
Fauna habitat in the borrow pit 6 (BP6) area is shrubland on a yellow sandy substrate containing pebbles (Plates
16-19; Figure 2c).

Plate 16. Fauna habitat in borrow pit 6

Plate 17. Fauna habitat in borrow pit 6

Plate 18. Fauna habitat in borrow pit 6

Plate 19 Fauna habitat in borrow pit 6

Borrow pit area 9
Fauna habitat in the borrow pit 9 (BP9) area is a mallee woodland on a yellow sandy substrate containing pebbles
in some areas (Plates 20-23; Figure 2d).

Plate 20. Fauna habitat in borrow pit 9
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Plate 21. Fauna habitat in borrow pit 9

Plate 22. Fauna habitat in borrow pit 9

Plate 23. Fauna habitat in borrow pit 9

Communications area MR3
Fauna habitat in the communication area MR3 is mallee woodland on a yellow sandy substrate containing pebbles
in some areas (Plates 24-27; Figure 2e). There was considerable leaf-litter under many of the mallee shrubs and
trees.
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Plate 24. Fauna habitat in communications area
MR3

Plate 25. Fauna habitat in communications area
MR3

Plate 26. Fauna habitat in communications area
MR3

Plate 27. Fauna habitat in communications area
MR3

Communications area MR2
Fauna habitats in the disturbance area MR2 are shrubland across most of the area and eucalypt woodland in the
north-west (Plates 28-31 Figure 2f). Both habitats are on a yellow sandy substrate containing pebbles in some areas.
There was considerable leaf-litter under many of the trees.
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Plate 28. Fauna habitat in communications area
MR2 - shrubland

Plate 29. Fauna habitat in communications area
MR2 - shrubland

Plate 30. Fauna habitat in communications area
MR2 – eucalypt woodland

Plate 31. Fauna habitat in communications area
MR2 – eucalypt woodland

Communications area MR1
Fauna habitats in the communications area MR1 are predominantly shrubland with small patches of mallee
woodland (Plates 32-35; Figure 2g). Both habitats are on a yellow sandy substrate containing pebbles in some areas.
There was considerable leaf-litter under many of the trees.
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Plate 32. Fauna habitat in communications area
MR1 - shrubland

Plate 33. Fauna habitat in communications area
MR1 - shrubland

Plate 34. Fauna habitat in communications area
MR1 – shrubland

Plate 35. Fauna habitat in communications area
MR1 – mallee woodland

Groundwater infrastructure area
Fauna habitats in proposed the groundwater infrastructure area are eucalypt woodland and shrubland (Plates 36-41;
Figure 2g). There was considerable leaf-litter under many of the trees.

6

Plate 36. Fauna habitat in groundwater
infrastructure area – eucalypt woodland

Plate 37. Fauna habitat in groundwater
infrastructure area – eucalypt woodland

Plate 38. Fauna habitat in groundwater
infrastructure area - eucalypt woodland

Plate 39. Fauna habitat in groundwater
infrastructure area - shrubland

Plate 40. Fauna habitat in groundwater
infrastructure area - shrubland

Plate 41. Fauna habitat in groundwater
infrastructure area - shrubland

4.3

Malleefowl

The entire project area was searched for Malleefowl mounds and tracks. Malleefowl are predominantly a ground
dwelling species and walk a considerable distance each day foraging for insects and seeds. Their tracks are
distinctive, and in areas of soft sand or on sand tracks, their presence is often easily detected. Two very old and
inactive Malleefowl mounds were found in the groundwater infrastructure area and three more were found
immediately adjacent to the area (Table 3; Plates 42-46). There were no active Malleefowl mounds or malleefowl
tracks recorded in any other proposed disturbance area.

Plate 42. Inactive mound 1

Plate 43. Inactive mound 2

Plate 44. Inactive mound 3

Plate 45. Inactive mound 4

Plate 46. Inactive mound 5
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Table 3. Location of inactive Malleefowl mounds (WGS84)
Mound number
1
2
3
4
5

4.4

Coordinates
51; 211934mE; 6627453mN (immediately adjacent to project area)
51; 212197mE; 6626847mN (immediately adjacent to project area)
51; 212297mE; 6626813mN (immediately adjacent to project area)
51; 212038mE; 6627293mN (inside project area)
50; 786665mE; 6628521mN (inside project area)

Bioregional vertebrate fauna

Appendix A provides a summary of the fauna survey data that are available near the project area. There are
appreciable differences in the recorded fauna assemblages within and among fauna surveys shown in Appendix A.
These differences are partially due to the low survey effort often deployed and they also reflect variations in soils
and vegetation as well as temporal variations in the fauna assemblages. Although the data have limitations they still
provide a valuable regional dataset for assessing the potential impacts of disturbance in the project area.
Tables 4-7 provide a list of vertebrate species potentially found near the project area that have been compiled based
on the fauna survey reports listed in section 2.4.
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Table 4. Birds potentially found near the project area
Family
Accipitridae

Species

Common Name

Hamirostra melanosternon

Black-breasted
Buzzard

Artamus cyanopterus

Accipiter fasciatus

Brown Goshawk

Artamus minor

Accipiter cirrocephalus
Aquila audax

Family

Collared
Sparrowhawk
Wedge-tailed
Eagle

Species

Dusky
Woodswallow
Little
Woodswallow

Cracticus torquatus

Grey Butcherbird

Cracticus nigrogularis

Pied Butcherbird

Hieraaetus morphnoides

Little Eagle

Cracticus tibicen

Australian Magpie

Chenonetta jubata

Australian Wood
Duck

Strepera versicolor

Grey Currawong

Anas gracilis

Grey Teal

Aegothelidae

Aegotheles cristatus

Australian Owletnightjar

Coracina novaehollandiae

Podargidae

Podargus strigoides

Tawny Frogmouth

Lalage sueurii

Casuariidae

Dromaius novaehollandiae

Emu

Climacteridae

Climacteris rufa

Charadriidae

Vanellus tricolor

Banded Lapwing

Corvidae

Corvus coronoides

Australian Raven

Turnicidae

Turnix varius

Painted Buttonquail

Corvus bennetti

Little Crow

Turnix velox

Little Button-quail

Corvus orru

Torresian Crow

Phaps chalcoptera

Common
Bronzewing

Estrildidae

Taeniopygia guttata

Zebra Finch

Ocyphaps lophotes

Crested Pigeon

Eupetidae

Cinclosoma castanotum

Anatidae

Columbidae

Alcedinidae

Todiramphus pyrrhopygius

Meropidae

Merops ornatus

Cuculidae

Chalcites basalis
Chalcites osculans

Red-backed
Kingfisher
Rainbow Beeeater
Horsfield's
Bronze-Cuckoo
Black-eared
Cuckoo

Campephagidae

Coracina maxima

Cinclosoma castaneothorax
Hirundinidae

Cheramoeca leucosterna
Hirundo neoxena
Petrochelidon nigricans

Maluridae

Malurus splendens

Cacomantis pallidus

Pallid Cuckoo

Cacomantis flabelliformis

Fan-tailed Cuckoo

Malurus leucopterus

Caprimulgidae

Eurostopodus argus

Spotted Nightjar

Malurus lamberti

Falconidae

Falco cenchroides

Nankeen Kestrel

Falco berigora

Brown Falcon

Falco longipennis

Australian Hobby

Malurus pulcherrimus
Meliphagidae

Certhionyx variegatus
Lichenostomus virescens

Falco peregrinus

Peregrine Falcon

Megapodiidae

Leipoa ocellata

Malleefowl

Otididae

Ardeotis australis

Australian Bustard

Rallidae

Fulica atra

Eurasian Coot

Lichenostomus cratitius

Acanthizidae

Calamanthus cautus

Shy Heathwren

Lichenostomus ornatus

Calamanthus fuliginosus

Striated Fieldwren

Lichenostomus plumulus

Pyrrholaemus brunneus

Redthroat

Smicrornis brevirostris

Weebill

Gerygone fusca

Western Gerygone

Acanthiza robustirostris
Acanthiza chrysorrhoa
Acanthiza apicalis
Aphelocephala leucopsis
Acanthiza uropygialis
Artamidae

Artamus personatus
Artamus cinereus
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Common Name

Lichenostomus leucotis
Lichenostomus flavicollis

Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis

Slaty-backed
Thornbill
Yellow-rumped
Thornbill
Inland Thornbill
Southern
Whiteface
Chestnut-rumped
Thornbill
Masked
Woodswallow
Black-faced
Woodswallow

Chestnut Quailthrush
Chestnut-breasted
Quail-thrush
White-backed
Swallow
Welcome
Swallow
Tree Martin
Splendid Fairywren
White-winged
Fairy-wren
Variegated Fairywren
Blue-breasted
Fairy-wren
Pied Honeyeater
Singing
Honeyeater
White-eared
Honeyeater
Yellow-throated
Honeyeater
Purple-gaped
Honeyeater
Yellow-plumed
Honeyeater
Grey-fronted
Honeyeater
White-fronted
Honeyeater
Yellow-throated
Miner
Spiny-cheeked
Honeyeater

Anthochaera carunculata

Red Wattlebird

Epthianura tricolor

Crimson Chat

Epthianura albifrons
Glyciphila melanops
Lichmera indistincta
Melithreptus brevirostris
Monarchidae

Ground CuckooShrike
Black-faced
Cuckoo-Shrike
White-winged
Triller
Rufous
Treecreeper

Grallina cyanoleuca

White-fronted
Chat
Tawny-crowned
Honeyeater
Brown
Honeyeater
Brown-headed
Honeyeater
Magpie-Lark

Family

Species

Common Name

Anthus novaeseelandiae

Species

Common Name

Australasian Pipit

Rhipidura leucophrys

Willie Wagtail

Tachybaptus
novaehollandiae

Australasian
Grebe
Hoary-headed
Grebe
Red-tailed BlackCockatoo
Major Mitchell's
Cockatoo

Nectariniidae

Dicaeum hirundinaceum

Mistletoebird

Neosittidae

Daphoenositta chrysoptera

Varied Sittella

Pachycephalidae

Pachycephala inornata

Gilbert's Whistler

Pachycephala pectoralis

Golden Whistler

Pachycephala rufiventris

Rufous Whistler

Colluricincla harmonica

Grey Shrikethrush

Oreoica gutturalis

Crested Bellbird

Pardalotidae

Pardalotus striatus

Striated Pardalote

Petroicidae

Microeca leucophaea

Jacky Winter

Petroica goodenovii

Red-capped Robin

Melanodryas cucullata

Hooded Robin

Family

Podicipedidae

Poliocephalus poliocephalus
Cacatuidae

Calyptorhynchus banksii
Lophochroa leadbeateri
Eolophus roseicapillus

Galah

Nymphicus hollandicus

Cockatiel

Glossopsitta
porphyrocephala

Purple-crowned
Lorikeet

Polytelis anthopeplus

Regent Parrot

Platycercus icterotis
xanthogenys

Western Rosella

Barnardius zonarius

Australian
Ringneck

Psephotus varius

Mulga Parrot

Melopsittacus undulatus

Budgerigar

Neophema elegans

Elegant Parrot

Strigidae

Ninox novaeseelandiae

Southern Boobook

Tytonidae

Tyto alba

Barn Owl

Psittacidae

Eopsaltria griseogularis
Drymodes brunneopygia
Pomatostomidae

Pomatostomus superciliosus

Rhipiduridae

Rhipidura fuliginosa
Rhipidura albiscapa

Western Yellow
Robin
Southern Scrubrobin
White-browed
Babbler
New Zealand
Fantail
Grey Fantail

Table 5. Mammals potentially found near the project area
Family

Species

Common
Name

Bovidae

Capra hircus

Goat

Camelidae

Camelus dromedarius

Dromedary

Canidae

Canis lupus

Dingo/dog

Vulpes vulpes

Red Fox

Felis catus

House Cat

Felidae
Molossidae

Austronomus australis
Mormopterus planiceps

Vespertilionidae

Chalinolobus gouldii
Chalinolobus morio
Nyctophilus geoffroyi
Nyctophilus major
Scotorepens balstoni
Vespadelus baverstocki
Vespadelus regulus

Dasyuridae
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White-striped
Freetail Bat
Southern
Freetail-bat
Gould's Wattled
Bat
Chocolate
Wattled Bat
Lesser
Longeared Bat
Western
Longeared Bat
Inland
Broadnosed Bat
Inland Forest
Bat
Southern Forest
Bat

Family

Species
Pseudantechinus
woolleyae
Sminthopsis
crassicaudata
Sminthopsis dolichura
Sminthopsis gilberti
Sminthopsis granulipes
Sminthopsis hirtipes

Burramyidae

Cercartetus concinnus

Macropodidae

Macropus fuliginosus
Macropus robustus
Macropus rufus

Leporidae

Oryctolagus cuniculus

Tachyglossidae

Tachyglossus aculeatus

Muridae

Mus musculus

Antechinomys laniger

Kultarr

Notomys alexis

Ningaui ridei

Wongai
Ningaui

Notomys mitchellii

Ningaui yvonneae

Mallee Ningaui

Pseudomys
albocinereus

Common
Name
Woolley's False
Antechinus
Fat-tailed
Dunnart
Little Longtailed Dunnart
Gilbert's
Dunnart
White-tailed
Dunnart
Hairy-footed
Dunnart
Southwestern
Pygmy Possum
Western Grey
Kangaroo
Wallaroo or
Euro
Red Kangaroo
European
Rabbit
Short-beaked
Echidna
House Mouse
Spinifex
Hopping Mouse
Mitchell's
Hopping Mouse
Ash-grey
Mouse

Family

Species

Common
Name

Pseudomys bolami

Bolam's Mouse

Family

Species
Pseudomys
hermannsburgensis

Common
Name
Sandy Inland
Mouse

Table 6. Amphibians potentially found near the project area
Family

Species

Limnodynastidae

Neobatrachus albipes
Neobatrachus
kunapalari
Neobatrachus
pelobatoides

Common
Name
White-footed
Trilling Frog
Kunapalari Frog

Family

Species
Neobatrachus sutor

Myobatrachidae

Humming Frog

Pseudophryne
guentheri
Pseudophryne
occidentalis

Common
Name
Shoemaker
Frog
Crawling
Toadlet
Western
Toadlet

Table 7. Reptiles potentially found near the project area
Family

Species

Agamidae

Ctenophorus
adelaidensis

Common
Name
Southern Heath
Dragon

Ctenophorus cristatus

Bicycle Dragon

Strophurus assimilis

Ctenophorus fordi

Mallee Sand
Dragon

Strophurus elderi

Ctenophorus isolepis

Crested Dragon

Ctenophorus
maculatus

Spotted Military
Dragon
Ornate Crevice
Dragon
Western Netted
Dragon

Ctenophorus ornatus
Ctenophorus
reticulatus
Ctenophorus
salinarum
Ctenophorus
scutulatus

Boidae

Thorny Devil

Pogona minor

Bearded Dragon

Tympanocryptis
cephalus

Pebble Dragon

Antaresia stimsoni

Stimson's
Python

Aspidites ramsayi

Woma

Morelia spilota
imbricata

Carpet Python

Nephrurus stellatus

Diplodactylidae

Underwoodisaurus
milii
Crenadactylus
ocellatus
Diplodactylus
granariensis

Elapidae

Strophurus
intermedius
Strophurus
wellingtonae
Acanthophis
antarcticus
Brachyurophis
fasciolata
Brachyurophis
semifasciata
Demansia
psammophis

Common
Name
Goldfields
Spiny-tailed
Gecko

Southern Death
Adder

Echiopsis curta

Bardick

Furina ornata

Moon Snake

Neelaps bimaculatus

Black-naped
Snake

Parasuta gouldii
Parasuta monachus
Pseudechis australis

Mulga Snake

Pseudonaja affinis

Dugite

Barking Gecko

Pseudonaja mengdeni

Gwardar

Clawless Gecko

Pseudonaja modesta
Simoselaps bertholdi

Diplodactylus pulcher

Simoselaps
semifasciata

Lucasium maini

Suta fasciata

Lucasium
stenodactylus
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Species
Oedura reticulata

Salt Pan Dragon

Moloch horridus

Carphodactylidae

Family

Gekkonidae

Gehyra purpurascens

Ringed Brown
Snake
Jan's Banded
Snake

Rosen's Snake

Family

Species

Common
Name

Family

Gehyra variegata

Pygopodidae

Heteronotia binoei

Bynoe's Gecko

Eremiascincus
pallidus

Rhynchoedura ornata

Beaked Gecko

Hemiergis initialis

Aprasia repens

Lerista gerrardii

Delma australis

Lerista kingi

Delma butleri

Lerista
macropisthopus

Delma nasuta

Lerista picturata

Lialis burtonis
Pygopus lepidopodus

Scincidae

Species

Lerista rhodonoides
Common Scaly
Foot

Liopholis inornata

Pygopus nigriceps

Menetia greyii

Cryptoblepharus
buchananii

Morethia adelaidensis
Morethia butleri

Ctenotus atlas

Morethia obscura

Ctenotus brooksi
Ctenotus leonhardii

Tiliqua occipitalis

Ctenotus mimetes

Tiliqua rugosa

Ctenotus pantherinus

Leopard Skink

Typhlopidae

Ctenotus
schomburgkii

Anilios australis

Anilios bituberculatus
Anilios hamatus

Ctenotus xenopleura

Egernia depressa

Western
Bluetongue

Anilios bicolor

Ctenotus uber
Cyclodomorphus
melanops

Common
Name
Western Sandswimming
Skink

Slender Bluetongue
Pygmy Spinytailed Skink

Egernia formosa

Varanidae

Varanus giganteus
Varanus gouldii
Varanus tristis

Perentie
Bungarra or
Sand Monitor
Racehorse
Monitor

Egernia richardi

4.5

Conservation significant fauna species

Table 8 provides a list of species that were recorded in database searches as being potentially recorded near the
project area. Conservation significant fauna are protected by the Australian government EPBC Act 1999 (and this
list includes species covered by international treaties such as the Japan-Australia Migratory Bird Agreement
(JAMBA) and China-Australia Migratory Bird Agreement (CAMBA)) and the Western Australia (WA) Wildlife
Conservation Act (1950).
The WA Wildlife Conservation Act (1950) provides for the publishing of the Wildlife Conservation (Specially
Protected Fauna) Notice that lists species under multiple categories. In addition, DBCA maintains a list of fauna
that require monitoring under four priority headings based on DBCA’s knowledge of their distribution, abundance
and threatening processes (Appendix B).
The EPBC Act 1999 and Wildlife Conservation Act (1950) imply legislative requirements for the management of
anthropogenic impacts to minimise the effects of disturbances on species and their habitats. Priority species have
no statutory protection, other than the DBCA wishes to monitor potential impacts on these species. Environmental
consultants and proponents of developments are encouraged to avoid and minimise impacts on these species.
Definitions of the significant fauna under the WA Wildlife Conservation Act (1950) are provided in Appendix B.
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4.5.1

Significant fauna species recorded or predicted to occur within the project area

Three Threatened fauna species and one migratory bird species were identified under the EPBC Act 1999 as
potentially occurring near the project area. In addition, four Schedule species listed under the WA Wildlife
Conservation Act (1950) were identified as potentially occurring near the project area. Four species listed on the
DBCA’s Priority Fauna List also potentially occur near the project area. An assessment of the likelihood of each of
these species being recorded near the project area and being impacted by the proposed disturbance is provided in
Table 7.
Table 8. Species that are potentially found near the project area and that are listed as being of conservation
significance under State or Australian government legislation or with DBCA.

Species

Status under
the Wildlife
Conservation
Act / DBCA

Status
under the
EPBC Act

Comment

Low likelihood of occurrence in the project area due to
infrequent records in the region, and even if present is
highly unlikely to be impacted as it is an aerial species and
rarely comes to the ground.
Low likelihood of occurrence due to infrequent records in
the region. If it was subsequently recorded, it is unlikely to
Falco peregrinus
OS
be impacted by the proposed disturbance as it is highly
Peregrine Falcon
mobile and doesn’t rely on the project area for breeding or
foraging.
No active mounds, tracks or scats were recorded in the
project area. Based on the field inspection and lack of
Leipoa ocellate
VU
VU
recent regional records, the Malleefowl has a low likelihood
Malleefowl
of occurrence in the project area and if it did occur it would
readily move to adjacent areas to forage.
Low likelihood of occurrence due to lack of records in the
Pezoporus occidentalis
CR
EN
region (nearest >500km) and lack of suitable habitat in the
Night Parrot
project area.
Low likelihood of occurrence due to lack of records and
unsuitable habitat in the project area. If it was subsequently
Platycercus icterotis xanthogenys
P4
recorded, it is unlikely to be impacted by the proposed
(Mallee) Western Rosella
disturbance as it is highly mobile and doesn’t rely on the
project area for breeding or foraging.
Low likelihood of occurrence due to lack of records in the
Dasyurus geoffroii
region. If it was subsequently recorded, it is unlikely to be
VU
VU
Chuditch
impacted by the proposed disturbance as it is highly mobile
and can readily move to adjacent similar habitat.
Low likelihood of occurrence due to lack of records and
unsuitable habitat in the project area. If it was subsequently
Macropus irma
P4
recorded, it is unlikely to be impacted by the proposed
Western Brush Wallaby
disturbance as it is highly mobile and can readily move to
adjacent similar habitat.
Low likelihood of occurrence due to lack of records in the
region. If it was subsequently recorded, the species is
Acanthophis antarcticus
P3
unlikely to be significantly impacted due to its large
Southern Death Adder
distribution and availability of similar habitat in adjacent
areas.
Due to recent records and availability of suitable habitat
Aspidites ramsayi
P1
there is a moderate likelihood of occurrence in the project
Woma
area.
CR – Critically endangered; VU – Vulnerable, M – migratory, OS – Otherwise specially protected, P – Priority species
Apus pacificus
Fork-tailed Swift
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M

M

4.5.2

Conservation significant species and potential impact on species of conservation significance

Fork-tailed Swift (Apus pacificus) - Migratory under the EPBC Act (1999) and Wildlife Conservation Act (1950)
The Fork-tailed Swift breeds in north-east and mid-east Asia and winters in Australia and New Guinea. It arrives in
the Kimberley in late September and in central and southern WA in November and leaves in late April. The Forktailed Swift may be an infrequent visitor to the area although it has not been recorded in previous surveys. This swift
is found in a variety of habitats from rainforest to semi-desert and is often recorded ahead of a major summer storm
(Morcombe 2003).
It is Terrestrial Ecosystems’ assessment that the Fork-tailed Swift may infrequently be seen near the project area
but is unlikely to be impacted by the proposed vegetation clearing as it is predominantly an aerial species and will
readily move away from a disturbance.
Peregrine Falcon (Falco peregrinus) – Schedule 4, otherwise specially protected under the Wildlife Conservation
Act (1950)
The Peregrine Falcon is uncommon, although widespread throughout much of Australia excluding the extremely
dry areas and has a wide and patchy distribution. It favours hilly or mountainous country and open woodlands and
may be an occasional visitor to the project area. Nesting sites include ledges along cliffs, granite outcrops and
quarries, hollow trees near wetlands and old nests of other large bird species (Johnstone and Storr 1998). There is
no evidence to suggest any change in status in the last 50 years. Peregrine Falcons were recorded during numerous
fauna surveys in the bioregion (Appendix A), so they are in the general area.
It is Terrestrial Ecosystems’ assessment that the Peregrine Falcon may infrequently be observed in the project area,
however, vegetation clearing is unlikely to have a significant impact on this species as there are plenty of similar
habitats in adjacent areas and it will readily move away from a disturbance area.
Malleefowl (Leipoa ocellata) - Vulnerable under the Wildlife Conservation Act (1950) and the EPBC Act 1999.
Malleefowl are relatively large, mostly terrestrial birds that tend to be sedentary, nesting in the same general area
year after year (Frith 1962, Priddel and Wheeler 2003). Population density of the birds is generally highest in areas
of higher rainfall and on more fertile soils (Frith 1962, Copley and Williams 1995, Benshemesh 2007) and where
shrub diversity is greatest (Woinarski 1989). Malleefowl are now primarily found in semi-arid and arid shrublands
and low woodlands dominated by mallee (Eucalyptus sp.) in the more temperate areas (Frith 1962). Grazed areas
generally have lower population densities (Benshemesh 2007).
A sandy or gravelly substrate and abundance of leaf litter are requirements for the construction of the birds’
incubator mounds (Frith 1959, 1962). Jones and Goth (2008) indicated Malleefowl mounds were 60-90cm high and
3.7m wide, however, there is considerable variability in the size, which is often influenced by how often the mound
has been used and the available materials for mound building. Malleefowl frequently use already-constructed
mounds instead of building a new mound each year (Priddel and Wheeler 2003). Malleefowl that reuse an existing
mound tend to rake more material from the surrounding area each year on to the existing mound, with the
consequence that some of the older mounds are higher than 100 cm and wider than 5m. Density of the canopy cover
is an important feature associated with high breeding densities (Frith 1962, Benshemesh 2007) and it is this dense
mallee vegetation that can make ground searches for Malleefowl mounds difficult.
Malleefowl have been recorded in other fauna surveys near the project area (Appendix A), however, no active
Malleefowl mounds or tracks were recorded in the project area. Two very old and inactive Malleefowl mounds were
found in the groundwater infrastructure area and three more were found immediately adjacent to the area. There
were no active Malleefowl mounds or malleefowl tracks recorded in any other proposed disturbance area. (Table
8).

14

It is therefore Terrestrial Ecosystems’ assessment that the project area is not currently being
utilised for breeding by Malleefowl and if transient birds are present they will readily move away
from disturbance into adjacent suitable habitat. Night Parrot (Pezoporus occidentalis) – Critically
endangered under the WA Wildlife Conservation Act 1950 and endangered under the EPBC Act 1999
The Night Parrot was probably originally distributed over much of the semi-arid and arid Australia (Garnett et al.
2011, Threatened Species Scientific Committee 2016). Sightings in north-west Queensland in the early 1990s were
in a broad cross section of the habitats available (Garnett et al. 1993). There have been recent sightings in the Pilbara
in 1980, 2005 and 2017, central WA in 1979, north-eastern South Australia in 1979, western Queensland (including
Pullen-Pullen-Mt Windsor-Diamantina population) in 1980, 1990, 1993, 2006 and 2013-17 (Davis and Metcalf
2008, Garnett et al. 2011, Palaszxzuk and Miles 2017), Pilbara in 2017 (Jones 2017) and near Lake Eyre in 2017
(McCarthy 2017). Garnett et al. (2011) suggested that there were between 50-250 mature individuals in less than
5% of its previous range.
Wilson’s (1937) summary of observations provided information on the early records of Night Parrots’ preferred
habitat and breeding sites. More recent information indicates its preferred habitat appears to be in Triodia grasslands,
chenopod shrublands, shrubby samphire and floristically diverse habitats dominated by large-seeded species
(Threatened Species Scientific Committee 2016, McCarthy 2017, Murphy et al. 2017b). It nests under Triodia and
has a runway and a tunnel entrance with an apron of dead Triodia sp. leaves, and it has clutches of two to four subelliptical, white eggs with a lustrous appearance (Murphy et al. 2017a). Breeding followed significant rains in March
for the observations in Pullen-Pullen Reserve, but it is thought that breeding generally occurs between April and
October (Murphy et al. 2017a).
As there are no recent Night Parrot records within 500km of the project area, and the habitat in the project area is
not what is typically considered suitable for Night Parrots, it is highly unlikely that they are present in the project
area or vicinity.
Western Rosella (Platycercus icterotis xanthogenys) – Priority 4 with DBCA.
The mallee form of the Western Rosella is found mostly in Eucalypt and Casuarina woodland and shrublands,
especially Wandoo, Flooded Gums and Salmon Gums. This species was sighted by McKenzie and Rolfe (1995b)
during the Boorabbin-Southern Cross biological survey, but it has not been seen in any of the other fauna surveys
around the project area and vicinity (Appendix A). Based on his surveys around Yellowdine, Prof. H. Recher (pers.
comm.) suggested that this species is sparse throughout the Great Western Woodland and probably nested in the
woodlands. Johnstone and Storr (1998) indicate that the project area is north of its known distribution, so it is
unlikely to breed in the project area.
Given that most of the habitat in the project area are unsuitable for this species, and that the proposed clearing
represents a very small fraction of similar habitat in the area, it is Terrestrial Ecosystems’ assessment that the
proposed vegetation clearing in the project area is unlikely to have a significant impact on this species.
Chuditch (Dasyurus geoffroii) – Vulnerable under the Wildlife Conservation Act (1950) and the EPBC Act (1999)
The Chuditch is the largest carnivorous marsupial in Western Australia (WA). It is usually active from dusk to
dawn. Formally known from over 70% of Australia, the Chuditch now has a patchy distribution throughout the
Jarrah forest and mixed Karri/Marri/Jarrah forest of south-west WA and other isolated areas (Serena and Soderquist
2008). Chuditch are solitary animals for most of their life and den in hollow logs, burrows, culverts, etc and have
also been recorded in tree hollows and rock cavities. Chuditch are opportunistic feeders, and forage primarily on
the ground at night. Their diet can include other mammals, birds, lizards, bird and reptile eggs but the majority is a
mixture of large invertebrates (e.g. spiders, scorpions and crickets; Serena and Soderquist 2008).
The Terrestrial Ecosystems fauna survey database has historical records of a Chuditch west of the project area. They
have been recently recorded in similar habitat south of Marvel Loch and near Forrestania (Terrestrial Ecosystems
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unpublished data), but there are no recent records near the project area. Based on the available data it is Terrestrial
Ecosystems’ assessment that Chuditch is unlikely to be found in the project area as it is outside its known
geographical distribution.
Western Brush Wallaby (Macropus irma) - Priority 4 species with DBCA
The Western Brush Wallaby’s distribution once extended to near the project area, but there are no recent records
around the project area or vicinity. It prefers open forests or woodlands, often near a water source and scrubby
thickets. It was found in mallee and heathland in the wheatbelt (Morris and Christensen 2008). There are no records
of the Western Brush Wallaby in the past 5 years near the project area indicating it is no longer present, and therefore
unlikely to be present in the project area or vicinity. It is Terrestrial Ecosystems’ view that the Western Brush
Wallaby is unlikely to be in the project area and therefore would not be impacted by the proposed vegetation clearing
and substrate removal.
Southern Death Adder (Acanthophis antarcticus) – Priority 1 with DBCA
The Southern Death Adder is a very cryptic snake that is found from the Darling Range, central wheatbelt and from
Esperance across the Nullarbor Plain to the South Australian border (Cogger 2014). It is rarely caught in fauna
surveys and only opportunistically encountered on roads and in undisturbed bushland at night. One individual was
caught north of Bungalbin Hill on the sand plain, in habitat like that in the project area (J. Fraser unpublished data).
They are rarely encountered in the Southern Cross subregion, and therefore unlikely to be seen in the project area
or vicinity.
Woma (southern form: Aspidites ramsayi) – Priority 4 with the DBCA.
This python was once common in a crescent shaped distribution from Shark Bay through the wheatbelt to Kitchener.
The Western Australian Museum has records of them being caught in the vicinity of the Great Eastern Highway
from around Southern Cross and east toward Coolgardie (Thompson and Thompson 2006). The published literature
indicates it is now only found around Shark Bay and east of Kalgoorlie.
Terrestrial Ecosystems is aware of another small population on the sand plain near the project area, in habitat like
that in the project area. It is therefore potentially near the project area in low numbers, but because of the abundance
of similar habitat in adjacent areas, any impacts on this species are unlikely to be significant in a regional context.

4.6

Risk assessment

Fauna surveys to support Environmental Impact Assessments (EIA) are part of the environmental risk assessment
process. These assessments are undertaken to determine potential impacts a development might have on the
biodiversity of an area and region. Potential impacts on conservation significant fauna from the proposed vegetation
clearing and substrate removal within the project area are identified and described above. Tables 9, 10 and 11
provide a summary of the risk assessment associated with the proposed vegetation clearing and substrate removal
within the project area on fauna (including conservation significant fauna) and fauna habitat.
The assessment contained in Table 11 is supported by more detailed discussions in the sections above.
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Table 9. Fauna impact risk assessment descriptors
Any risk assessment is a product of the likelihood of an impact occurring and the consequences of that impact.
Likelihood and consequences are categorised and described below. These criteria do not fit all circumstances (e.g.
adequacy of fauna survey data); however, they are useful in providing the reader with an appreciation of the level
of likelihood and consequences of an event. The assessed risk level (likelihood x consequences) is then calculated
as the overall risk for the development. This is followed by an assessment of the acceptability of the risk associated
with each of the impacts. Disturbances and vegetation clearing have an impact on the fauna at multiple scales – site,
local, landscape and regional. Each of these is considered in the risk assessment. This assessment should be
considered in the context of the summary in Table 9.
Likelihood
Level
Description
A
Rare
B

Unlikely

C

Moderate

D

Likely

E

Almost certain

Consequences
Level
Description
1
Insignificant

2

Minor

3

Moderate

4

Major

5

Catastrophic

Acceptability of Risk
Level of risk
Low
Moderate
High
Extreme

Criteria
The environmental event may occur, or one or more conservation significant species may be present in
exceptional circumstances.
The environmental event could occur, or one or more conservation significant species could be present at
sometime.
The environmental event should occur, or one or more conservation significant species should be present
at sometime.
The environmental event will probably occur, or one or more conservation significant species will be
present in most circumstances.
The environmental event is expected to occur, or one or more conservation significant species is expected
be present in most circumstances.
Criteria
Insignificant impact on fauna of conservation significance or regional biodiversity, and the loss of
individuals will be insignificant in the context of the availability of similar fauna or fauna assemblages in
the area.
Impact on fauna localised and no significant impact on species of conservation significance in the project
area. Loss of species at the local scale.
An appreciable loss of fauna in a regional context or a limited impact on species of conservation
significance in the project area.
Significant impact on conservation significant fauna or their habitat in the project area and/or regional
biodiversity and/or a significant loss in the biodiversity at the landscape scale.
Loss of species at the regional scale and/or a significant loss of species categorised as ‘vulnerable’ or
‘endangered’ under the EPBC Act (1999) at a regional scale.

Management Action Required
No action required.
Avoid if possible, routine management with internal audit and review of monitoring results annually.
Externally approved management plan to reduce risks, monitor major risks annually with external audit and review
of management plan outcomes annually. May a referral to the Australian government under the EPBC Act 1999.
Unacceptable, project should be redesigned or not proceed.

Table 10. Levels of acceptable risk

Consequences

Likelihood
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Rare or very low (A)

Unlikely or low (B)

Moderate (C)

Likely (D)

Almost certain (E)

Insignificant (1)

Low

Low

Low

Low

Low

Minor (2)

Low

Low

Low

Moderate

Moderate

Moderate (3)

Low

Moderate

Moderate

High

High

Major (4)

Moderate

Moderate

High

High

Extreme

Catastrophic (5)

Moderate

High

High

Extreme

Extreme

Table 11. Risk assessment
Before Management
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Consequence

Significance

Significant reduction
of habitats – local
scale.
Significant reduction
of habitats –
landscape scale.
Significant reduction
of habitats – regional
scale.

Likelihood

Removal of habitat –
site scale.

Residual Risk

Significance

Inadequate
knowledge of
potential impacts.
Inadequate
bioregional data for
contextual purposes.

Unknown loss of fauna, fauna of
conservation significance, fauna
assemblage(s) in project area.
Unknown or poorly assessed impact(s) on
fauna assemblage and conservation
significant species.
Incomplete analysis of data and appreciation
of impacts on biodiversity values in a
regional context.
Almost complete loss of terrestrial fauna in
cleared areas, severe impact on local fauna
assemblage.
Loss of fauna and fauna habitat and impacts
on local fauna assemblage (excluding
conservation significant species).
Loss of fauna and fauna habitat and impacts
on fauna in a landscape context (excluding
conservation significant species).
Loss of fauna and fauna habitat and impacts
on fauna in a bioregional context (excluding
conservation significant species).

Risk Controls / Management

Consequence

Inadequate fauna
survey data.

Inherent Risk

Potential Impact

Likelihood

Factor

With Management

B

2

Low

No controls/management required.

B

2

Low

B

2

Low

No controls/management required.

B

2

Low

B

2

Low

No controls/management required.

B

2

Low

E

1

Low

No controls/management required.

E

1

Low

A

1

Low

No controls/management required.

A

1

Low

A

1

Low

No controls/management required.

A

1

Low

A

1

Low

No controls/management required.

A

1

Low

Before Management
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Likelihood

Consequence

Significance

Anthropogenic
activity

Residual Risk

Significance

Loss of migratory
avian species.

Loss of a localised population or a few
individuals – Leipoa ocellata.
Loss of a localised population or a few
individuals – Platycercus icterotis
xanthogenys.
Loss of a localised population or a few
individuals – Acanthophis antarcticus.
Loss of a localised population or a few
individuals – Aspidites ramsayi.
Loss of a localised population or a few
individuals – Macropus irma.
Loss of a localised population or a few
individuals – Falco peregrinus.
Loss of a localised population or a few
individuals – Pezoporus occidentalis
Loss of a localised population or a few
individuals – Dasyurus geoffroii.
Loss of a localised population or a few
individuals – Apus pacificus.
Altered fire regimes adversely affecting
fauna assemblages.
Introduced fauna populations increasing.
Road kills.

Risk Controls / Management

Consequence

Loss of conservation
significant species

Inherent Risk

Potential Impact

Likelihood

Factor

With Management

A

3

Low

No controls/management required.

A

3

Low

A

2

Low

No controls/management required.

A

2

Low

B

2

Low

No controls/management required.

B

2

Low

C

2

Low

No controls/management required.

C

2

Low

A

2

Low

No controls/management required.

A

2

Low

A

2

Low

No controls/management required.

A

2

Low

A

3

Low

No controls/management required.

A

3

Low

A

2

Low

No controls/management required.

A

2

Low

A

2

Low

No controls/management required.

A

2

Low

B

2

Low

No controls/management required.

B

2

Low

C
E

2
2

Low
Low

No controls/management required.
No controls/management required.

C
E

2
2

Low
Low

5

DISCUSSION

5.1

Adequacy of available vertebrate fauna data

The EPA’s Technical Guidance Terrestrial Fauna Surveys (EPA 2016) and the Technical Guide – Terrestrial
Vertebrate Fauna Surveys for Environmental Impact Assessment (EPA / DEC 2010) are the two relevant
regulatory guidance documents to assess the adequacy of the available information and reporting for vertebrate
fauna surveys in WA.
Fauna survey data for Jackson-Kalgoorlie and the Boorabbin-Southern Cross sections of the Eastern Goldfields
biological surveys (Dell and How 1985, McKenzie and Rolfe 1995a), plus fauna survey data from other surveys
to support mining proposals (Ecologia Environmental Consultants 2001, 2003, Ninox Wildlife Consulting 2008,
2009b, a) and for research purposes (Dickman et al. 1991; Fraser's PhD, Lyons and Chapman 1997) provide an
adequate indication of the fauna assemblages likely to be encountered in the project area. No additional surveys
were deemed necessary to assess the risk to fauna and fauna habitat from the proposed vegetation clearing and
substrate removal within the project area.

5.2

Biodiversity values of the project area and vicinity

An ecological assessment of a project area must consider its biodiversity value at the genetic, species and
ecosystem levels, and its ecological functional value at the ecosystem level. There are insufficient data available
to consider biodiversity at the genetic level for the project area. However, as the proposed disturbance is limited,
and the affected habitats are widely represented in the region, the risk to biodiversity impacts at a genetic level
are low.
Fauna habitat types represented in the project area are abundant and in very good condition in adjacent areas.
Therefore, the species and fauna assemblages that are present in the project area will also be present and abundant
in the adjacent areas. The available fauna survey data (Appendix A) provides a good indication of the vertebrate
fauna and therefore ecological functional value that are potentially in the project area.
5.2.1

Condition of fauna habitat and extent of habitat degradation

There were four broad habitats recorded in the project area. These fauna habitats align with the preliminary
vegetation types (provided 12 October 2018; see Table 2). Some of the proposed borrow pit areas were used as
borrow pits in 1992, so there is still evidence of vegetation clearing and regrowth in many of these areas. Many
of the proposed disturbance areas have been burnt within last 10 years and there is regrowth after these burns.
Fires are a normal part of the landscape in this area.
5.2.2

Ecological linkages

The project area does not provide any important ecological linkages or fauna movement corridors, as they are part
of a large and relatively undisturbed area.
5.2.3

Conservation significant species

Based on broad-area database searches the listed avian species of conservation significance potentially occurring
in the region include the Night Parrot, Western Rosella, Peregrine Falcon, Malleefowl and migratory Fork-tailed
Swift. Most of these birds are unlikely to be recorded in the region, but if they were recorded in the future, they
are unlikely to be impacted by the proposed disturbance as they can readily move into adjacent undisturbed areas.
None of these species rely on the project area for breeding or foraging.
The Western Brush Wallaby and Chuditch are unlikely to be in the project area and thus impacted by the proposed
vegetation clearing or substrate removal. There is a possibility that the Woma and Southern Death Adder are
present in low numbers, but if present are also likely to be present in adjacent areas; any impacts are therefore
unlikely to be significant in a regional context.
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5.3
5.3.1

Potential impacts on fauna and fauna habitat
Animal deaths during the clearing process and displacement of fauna

Clearing vegetation and substrate removal within the project area will result in the loss of most small fauna that
retreat to burrows, such as reptiles and mammals. Nocturnal species are unlikely to be active when most of the
land clearing is taking place which will inevitably result in these individuals being killed or injured in their
burrows or as they attempt to escape. Larger terrestrial fauna and avian species will most likely move to adjacent
areas. These species will be required to establish new activity areas and home ranges, and this could result in the
temporary displacement of resident individuals, however, long-term impacts are likely to be very low.
5.3.2

Reduction or loss of activity areas and closure of burrows

Clearing vegetation and associated substrate removal in the project area is likely to destroy reptile and mammal
burrows or foraging habitats that are currently in use or could be used again. Clearing vegetation that forms part
of the activity area of individuals has the potential to force these animals into adjacent areas and into the territories
of other individuals increasing competition for resources. Forced relocations also increase the possibility of
predation, however, long-term impacts are likely to be very low as there is a significant amount of suitable adjacent
habitat and the species at risk are very common in the region.

5.4

Native vegetation clearing principles as they apply to vertebrate fauna and fauna
assemblages

The Environmental Protection Act (1986) provides criteria to judge the potential impact of a development on
clearing native vegetation on flora and fauna. These criteria have been listed below (Table 12) with a response to
indicate how clearing of the native vegetation in the project area might be judged against these principles as they
relate to fauna and fauna assemblages.
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Table 12. Assessment of impact on vertebrate fauna and fauna assemblages using the Native Vegetation
Clearing Principles
Principle
Response
It comprises a high level of biological diversity.
Site surveys and previous surveys in the region
indicate that fauna biodiversity in the project area is
typical of the region.
It comprises the whole or a part of, or is necessary
The project area does not contain significant habitat
for the maintenance of, a significant habitat for
that is necessary for fauna indigenous to WA
fauna indigenous to Western Australia.
It includes, or is necessary for the continued
Not applicable
existence of, rare flora.
It comprises the whole or a part of, or is necessary
The project area does not contain a threatened
for the maintenance of, a threatened ecological
ecological fauna community.
community.
It is significant as a remnant of native vegetation in
The project area does not contain remnant
an area that has been extensively cleared.
vegetation, nor will the proposed clearing create
remnant vegetation in these areas.
It is growing in, or in association with, an
The proposed impact area does not contain a
environment associated with a watercourses or
wetland or watercourse.
wetland.
The clearing of the vegetation is likely to cause
The clearing of small, discrete areas in an otherwise
appreciable land degradation.
undisturbed landscape is unlikely to cause
appreciable land degradation. In many cases the
proposed disturbance areas are impacting previously
disturbed areas and expanding on already disturbed
fauna habitat.
The clearing of the vegetation is likely to have an
Clearing of vegetation in the project area is unlikely
impact on the environmental values of any adjacent
to impact on the environmental values of the
or nearby conservation area.
bioregion. There are no areas of significant
environmental value immediately adjacent to the
project area.
The clearing of the vegetation is likely to cause
There are no surface water sources near the project
deterioration in the quality of surface or
area. The nearest RIWI Act Surface Water system
underground water.
area (Avon River System) is over 90km to the west.
Groundwater in the region is saline and any
proposed disturbance will not impact on surface or
groundwater as it pertains to vertebrate fauna.
The clearing of the vegetation is likely to cause, or
The area is an undulating sandy plain which is not
exacerbate the incidence of flooding.
susceptible to flooding except for short periods
during storm events.

22

6

SUMMARY AND CONCLUSIONS

Tellus is planning to construct and operate an open-cut kaolin mine and waste storage facility (the Sandy Ridge
Facility). The Sandy Ridge Facility is located approximately 140km north-west of Kalgoorlie and 75km northeast of Koolyanobbing, WA. The site will be accessed via the Great Eastern Highway and the Mount Walton
East IWDF Access Road to a new Sandy Ridge Facility offtake access road some 95km north of the Great
Eastern Highway. Tellus will upgrade this road to accommodate increased traffic to the Sandy Ridge Facility.
Four areas for potential borrow pits and three areas for communication towers have been identified along the
Mount Walton East IWDF Access Road and one nearby area for groundwater infrastructure. Many of the
proposed borrow pits area located adjacent to historic borrow pits that were used to construct the original road
in approximately 1992.
No conservation significant vertebrate fauna were assessed as likely to be significantly impacted by the
proposed vegetation clearing and substrate removal within the project area. There are no active Malleefowl
mounds or evidence of Malleefowl utilising any of the proposed disturbance areas.
As there is an abundance of similar fauna habitat in very good to excellent condition in adjacent areas, the
project area does not provide an important ecological linkage or fauna movement corridor, there is limited
potential for impacting on conservation significant fauna in a regional context and there are data available from
multiple locations in the vicinity of the project area to provide an adequate indication of the fauna assemblages
likely to be encountered in the project area, there is limited value in undertaking a Level 2 detailed or
comprehensive survey. The fauna data collected during a Level 2 survey, if undertaken, is unlikely to provide
any additional information which would alter the analysis of potential impacts on fauna and fauna assemblages
during the environmental impact assessment process.
Vegetation clearing will likely result in the loss of some small, less-mobile vertebrate fauna. Larger or more
mobile fauna (i.e. large goannas, birds) are likely to move once vegetation clearing commences.
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Appendix A
Vertebrate Fauna Recorded in Biological
Surveys in the Region
Vertebrate Fauna Assessment

Appendix A(1) Fauna survey data in the vicinity of the project area

Species

Common Name

Lophoictinia isura

Square-tailed Kite

Hamirostra melanosternon

Black-breasted Buzzard

Accipiter cirrocephalus

Collared Sparrowhawk

Aquila audax

Wedge-tailed Eagle

Hieraaetus morphnoides

Little Eagle

Chenonetta jubata

Australian Wood Duck

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Family

A

Koorarawalyee Dam

Survey Name

Birds
Accipitridae

Anatidae

X
X
1 1
X
1
X

Anas gracilis

Grey Teal

Aegothelidae

Aegotheles cristatus

Australian Owlet-nightjar

X

Podargidae

Podargus strigoides

Tawny Frogmouth

1

Casuariidae

Dromaius novaehollandiae

Emu

2

Charadriidae

Vanellus tricolor

Banded Lapwing

Turnicidae

Turnix varius

Painted Button-quail

Columbidae

Phaps chalcoptera

Common Bronzewing

Ocyphaps lophotes

Crested Pigeon

Alcedinidae

Todiramphus pyrrhopygius

Red-backed Kingfisher

Meropidae

Merops ornatus

Rainbow Bee-eater

Cuculidae

Chalcites basalis

Horsfield's Bronze-Cuckoo

Cacomantis pallidus

Pallid Cuckoo

Cacomantis flabelliformis

Fan-tailed Cuckoo

Caprimulgidae

Eurostopodus argus

Spotted Nightjar

Falconidae

Falco cenchroides

Nankeen Kestrel

X

X

Falco berigora

Brown Falcon

X

X

1

X
X
1
X
1

2

3

2
X

1

2

4

5 13 19 30
X

X
2

1

X

2

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Family

A

Koorarawalyee Dam

Survey Name

Species

Common Name

Falco peregrinus

Peregrine Falcon

X

Megapodiidae

Leipoa ocellata

Malleefowl

X

Rallidae

Fulica atra

Eurasian Coot

Acanthizidae

Calamanthus cautus

Shy Heathwren

Pyrrholaemus brunneus

Redthroat

Smicrornis brevirostris

Weebill

Acanthiza chrysorrhoa

Yellow-rumped Thornbill

Acanthiza apicalis

Inland Thornbill

Aphelocephala leucopsis

Southern Whiteface

Acanthiza uropygialis

Chestnut-rumped Thornbill

Artamus personatus

Masked Woodswallow

Artamus cinereus

Black-faced Woodswallow

Artamus cyanopterus

Dusky Woodswallow

3

Cracticus torquatus

Grey Butcherbird

1

Cracticus nigrogularis

Pied Butcherbird

Cracticus tibicen

Australian Magpie

Strepera versicolor

Grey Currawong

Coracina maxima

Ground Cuckoo-Shrike

Coracina novaehollandiae

Black-faced Cuckoo-Shrike

Artamidae

Campephagidae

Lalage sueurii

White-winged Triller

Climacteridae

Climacteris rufa

Rufous Treecreeper

Corvidae

Corvus coronoides

Australian Raven

Corvus bennetti

Little Crow

Cinclosoma castanotum

Chestnut Quail-thrush

Eupetidae

X
X

1

3

6 1
4 35 29

1
11 21

26 8

5 4

22 18

10
6 4

4

2
9 98

X

X
24 4

9 20
X

1

X

7

6 13

52
1

X

21 3

35
1

1 6 1

1

X

X

X
1

X
X

3 5 1 2 1

1

9 4
29 39

20
2
X

1

X

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

A

Koorarawalyee Dam

Survey Name

Family

Species

Common Name

Hirundinidae

Petrochelidon nigricans

Tree Martin

Maluridae

Malurus leucopterus

White-winged Fairy-wren

Malurus pulcherrimus

Blue-breasted Fairy-wren

Certhionyx variegatus

Pied Honeyeater

Lichenostomus virescens

Singing Honeyeater

2 2

Lichenostomus leucotis

White-eared Honeyeater

7 5

Lichenostomus flavicollis

Yellow-throated Honeyeater

Lichenostomus ornatus

Yellow-plumed Honeyeater

Lichenostomus plumulus

Grey-fronted Honeyeater

Purnella albifrons

White-fronted Honeyeater

Manorina flavigula

Yellow-throated Miner

Acanthagenys rufogularis

Spiny-cheeked Honeyeater

Anthochaera carunculata

Red Wattlebird

Epthianura tricolor

Crimson Chat

Epthianura albifrons

White-fronted Chat

Glyciphila melanops

Tawny-crowned Honeyeater

2

Lichmera indistincta

Brown Honeyeater

8
4

Meliphagidae

Melithreptus brevirostris

Brown-headed Honeyeater

Monarchidae

Grallina cyanoleuca

Magpie-Lark

Motacilidae

Anthus novaeseelandiae

Australasian Pipit

Nectariniidae

Dicaeum hirundinaceum

Mistletoebird

Neosittidae

Daphoenositta chrysoptera

Varied Sittella

Pachycephalidae

Pachycephala inornata

Gilbert's Whistler

Pachycephala pectoralis

Golden Whistler

7

48

X
14 2
X

12

X
4 1

5

1 1

31

102 54

6 12

3 3

1 4
125 6

27 10

1

2 1 1
2

1 1 23 11
3 1

1
X

X

X

X
5 2
2
2

1 1

X
X

7

1

X

3
1

1

X
8

7

7
1

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Family

A

Koorarawalyee Dam

Survey Name

Species

Common Name

Pachycephala rufiventris

Rufous Whistler

Colluricincla harmonica

Grey Shrike-thrush

2 3 9 4

1 1

Oreoica gutturalis

Crested Bellbird

4 1 7 3

2 2

Pardalotidae

Pardalotus striatus

Striated Pardalote

12 7

Petroicidae

Microeca leucophaea

Jacky Winter

2 1

Petroica goodenovii

Red-capped Robin

7 7

Melanodryas cucullata

Hooded Robin

4

Drymodes brunneopygia

Southern Scrub-robin

2

Pomatostomidae

Pomatostomus superciliosus

White-browed Babbler

12

Rhipiduridae

Rhipidura leucophrys

Willie Wagtail

Podicipedidae

Tachybaptus novaehollandiae

Australasian Grebe

X

Poliocephalus poliocephalus

Hoary-headed Grebe

X

Cacatuidae

Nymphicus hollandicus

Cockatiel

Psittacidae

Glossopsitta porphyrocephala

Purple-crowned Lorikeet

Polytelis anthopeplus

Regent Parrot

Platycercus icterotis xanthogenys

Western Rosella

Barnardius zonarius

Australian Ringneck

Psephotus varius

Mulga Parrot

Neophema elegans

Elegant Parrot

Ninox novaeseelandiae

Southern Boobook

Canidae

Canis lupus

Dog

Felidae

Felis catus

House Cat

Molossidae

Austronomus australis

White-striped Freetail Bat

Strigidae

X

X
1

7
3 1

8 16

28 17

7

3 1

1

3

4

1

X
4 6
18

5

2 12 8

2

X

X
1

8 6

X

1 14

3
1

2
1

6 14 5 1

1 1
20

1
X

X

X

Mammals
X
X X
X X 7

1

1 2 1 3

1

X X

X

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Family

A

Koorarawalyee Dam

Survey Name

Species

Common Name

Mormopterus planiceps

Southern Freetail-bat

Chalinolobus gouldii

Gould's Wattled Bat

13

1 3

Chalinolobus morio

Chocolate Wattled Bat

3

1 3

Nyctophilus geoffroyi

Lesser Longeared Bat

1

Nyctophilus major

Western Longeared Bat

Scotorepens balstoni

Inland Broadnosed Bat

Vespadelus regulus

Southern Forest Bat

Antechinomys laniger

Kultarr

Ningaui yvonneae

Mallee Ningaui

1

Sminthopsis crassicaudata

Fat-tailed Dunnart

8

Sminthopsis dolichura

Little Long-tailed Dunnart

Sminthopsis granulipes

White-tailed Dunnart

Sminthopsis hirtipes

Hairy-footed Dunnart

Burramyidae

Cercartetus concinnus

Southwestern Pygmy Possum

Macropodidae

Macropus fuliginosus

Western Grey Kangaroo

6 1

Leporidae

Oryctolagus cuniculus

European Rabbit

X X X X X X

Tachyglossidae

Tachyglossus aculeatus

Short-beaked Echidna

X

Muridae

Mus musculus

House Mouse

Notomys mitchellii

Mitchell's Hopping Mouse

Pseudomys albocinereus

Ash-grey Mouse

Pseudomys bolami

Bolam's Mouse

Neobatrachus kunapalari

Kunapalari Frog

Neobatrachus pelobatoides

Humming Frog

Vespertilionidae

Dasyuridae

1 2
X

4

1 5

X

X

1

X X

X

X
1

X X 11

5

1

3

2

X

1

3 1 1

2

2
1

1

2 1 4 1

1 2 2
2

1

6

1 1
1

1
2

2

1

X
10

1

1

1

1 1
1
2 2 2

6 6 2 3

1 1 2
5 9
1

Amphibians
Limnodynastidae

X

X

1

X X X
X

X

X

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

A

Koorarawalyee Dam

Survey Name

Family

Species

Common Name

Myobatrachidae

Pseudophryne occidentalis

Western Toadlet

Ctenophorus adelaidensis

Southern Heath Dragon

Ctenophorus cristatus

Bicycle Dragon

X

Ctenophorus maculatus

Spotted Military Dragon

X

X 1 13 3 X

Ctenophorus ornatus

Ornate Crevice Dragon

Ctenophorus reticulatus

Western Netted Dragon

X

X

Ctenophorus salinarum

Salt Pan Dragon

X 13

X

X

Reptiles
Agamidae

X
3 3 16 8

Ctenophorus isolepis

X
2

1

Moloch horridus

Thorny Devil

X

1 2 1

Pogona minor

Bearded Dragon

X

1 1

Nephrurus stellatus

Diplodactylidae

Crenadactylus ocellatus

1

X

X 2 2 7

X X

X

X

X

X 2 1

X

2 3

X X

2
Clawless Gecko

X

X

Diplodactylus granariensis

1

X X

Diplodactylus pulcher

1

Lucasium maini

X

Oedura reticulata

Elapidae

X X

X

Ctenophorus scutulatus

Carphodactylidae

X X

X

Strophurus assimilis

Goldfields Spiny-tailed Gecko

Echiopsis curta

Bardick

X

2

2

X

X X

X 2

X

1 X

X
1

X
X

Parasuta gouldii

X

Pseudechis australis

Mulga Snake

Pseudonaja affinis

Dugite

X

X

Pseudonaja modesta

Ringed Brown Snake

X

X

Species

Common Name

Simoselaps bertholdi

Jan's Banded Snake

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Family

A

Koorarawalyee Dam

Survey Name

2

X

Simoselaps semifasciata
Suta fasciata
Gekkonidae

Gehyra variegata
Heteronotia binoei

Pygopodidae

X
X

Bynoe's Gecko

X

2

X

X

X X

X

X

X

Delma butleri

X

X X

Lialis burtonis

X

X

X

5

X X

X
X

X

1 1

X
Leopard Skink

X X

1
X

Ctenotus atlas

Ctenotus schomburgkii

X

Common Scaly Foot

Cryptoblepharus buchananii

Ctenotus pantherinus

1 X

X

Delma australis

Pygopus lepidopodus
Scincidae

X
Rosen's Snake

X
1 2

X X
6 1

X

Ctenotus uber

X

Ctenotus xenopleura
Cyclodomorphus branchialis

X
X

Egernia formosa
Egernia richardi

X X

X

X X

X
X

Hemiergis initialis
Lerista picturata
Lerista sp.

X

Liopholis inornata

X

Menetia greyii

X

Morethia adelaidensis

1

X
X

X 1

1

2

8

2

X
X

X 1 1 X

1 4 X

X
X
X X

Species

Common Name

Morethia butleri

X

Morethia obscura
Tiliqua occipitalis
Tiliqua rugosa
Typhlopidae

Ramphotyphlops australis

Pools on granite
Site 7E
Site 7E01A
Site 7E02
Site 7E03
Site 7E03A
Site 7E04
Site 7E05
Site 7E06
Site 7E06A
Site 7W
Site 7W03
Site 7W04
Site 7W06
Site BN
Site BN1
Site BN2
Site BN4
Site BN6
South 6.5km 7E
West 1.9km 7W03
West 1.9km 7W04
West 1.9km 7W05
West 2.9km 7Wo3
West 2.9km 7Wo4
West 2.9km 7Wo5
West 2.9km 7Wo6
West 2.9km 7Wo7

Family

A

Koorarawalyee Dam

Survey Name

X

X

1 1
1

Western Bluetongue

X
X X

X

2 1
X

1

X X
1

Varanidae
Varanus gouldii
Bungarra or Sand Monitor
X
1 1 1
A
McKenzie NL and Rolfe JK (1995) Vertebrate fauna. In: Keighery GJ, McKenzie NL and Hall NJ. The Biological Surveys of the Eastern Goldfields of Western Australia. Part 11 Boorabbin-Southern Cross
Study Area. Records of the Western Australian Museum Supplement No. 49. pp 31-65.

Appendix A(2) Fauna survey data in the vicinity of the project area

Birds
Accipitridae
Casuariidae
Columbidae
Alcedinidae
Meropidae
Cuculidae
Falconidae
Megapodiidae
Otididae
Acanthizidae

Artamidae

Campephagidae

Climacteridae
Corvidae
Estrildidae
Eupetidae
Hirundinidae

CM6

CM5

CM4

CM3

CM2

CM1

Polaris Dam

Opportunistic

CR6

D

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Opportunistic

CR6

C

CR5

Brown Goshawk
Wedge-tailed Eagle
Emu
Common Bronzewing
Crested Pigeon
Red-backed Kingfisher
Rainbow Bee-eater
Horsfield's Bronze-Cuckoo
Pallid Cuckoo
Brown Falcon
Australian Hobby
Malleefowl
Australian Bustard
Redthroat
Weebill
Yellow-rumped Thornbill
Inland Thornbill
Southern Whiteface
Chestnut-rumped Thornbill
Masked Woodswallow
Dusky Woodswallow
Little Woodswallow
Grey Butcherbird
Pied Butcherbird
Australian Magpie
Grey Currawong
Ground Cuckoo-Shrike
Black-faced Cuckoo-Shrike
White-winged Triller
Rufous Treecreeper
Australian Raven
Torresian Crow
Zebra Finch
Chestnut-breasted Quail-thrush
Tree Martin

CR4

Accipiter fasciatus
Aquila audax
Dromaius novaehollandiae
Phaps chalcoptera
Ocyphaps lophotes
Todiramphus pyrrhopygius
Merops ornatus
Chalcites basalis
Cacomantis pallidus
Falco berigora
Falco longipennis
Leipoa ocellata
Ardeotis australis
Pyrrholaemus brunneus
Smicrornis brevirostris
Acanthiza chrysorrhoa
Acanthiza apicalis
Aphelocephala leucopsis
Acanthiza uropygialis
Artamus personatus
Artamus cyanopterus
Artamus minor
Cracticus torquatus
Cracticus nigrogularis
Cracticus tibicen
Strepera versicolor
Coracina maxima
Coracina novaehollandiae
Lalage sueurii
Climacteris rufa
Corvus coronoides
Corvus orru
Taeniopygia guttata
Cinclosoma castaneothorax
Petrochelidon nigricans

CR3

Common Name

CR2

Species

B

CR1

Family

Bungalbin

Surveys A

1
1
1

2
1

1

1

1

1

1
6

1
1

2

1
2
1
2

2

1

1
3
1

3
1
2
2

1
1
10 4 10
7
4
6

2

30 4 12
8

3

6

6

16 10 12 8 16 6
10
5
5 2
2
3

6

4

2

4

80
2
2
2

1

1

1
2

1

2
1
2

1
1
2

1

2

2
2

1

2
2
2

4
1
2

1

1

1

1
1

2
1
1
1
4

4 10 2
1

2

1

1

8

6

6

1

1

4
6
1

1
2
6

3

Pardalotidae
Petroicidae
Pomatostomidae
Rhipiduridae
Rhipiduridae
Cacatuidae
Psittacidae

Mammals
Camelidae
Canidae
Molossidae
Vespertilionidae

Inland Broadnosed Bat

1
2
2

8

8

8

6

1

4

5
1

3
3
2 1 6 1
2
2 10 4 10 20

6
2

2
2

2

6

2

1

8

1

19 8

1
4
1

4 10
1

4

6

1
1
1
1
8

4
2
4
8
2

1

6
2

1
2
3
8

2
2
6
2

4

4

CM6

CM5

CM4

CM3

CM2

CM1

Polaris Dam

4
1
8

2
8

10 2
2

2
1
2 2
6 6
8
12

Opportunistic

CR6

D

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Dromedary
Dingo
Red Fox
White-striped Freetail Bat
Gould's Wattled Bat
Chocolate Wattled Bat

Pachycephalidae

1

Opportunistic

Camelus dromedarius
Canis lupus
Vulpes vulpes
Austronomus australis
Chalinolobus gouldii
Chalinolobus morio
Mormopterus sp.
Nyctophilus sp.
Scotorepens balstoni

Meliphagidae

8
4
3

6

CR6

Splendid Fairy-wren
Variegated Fairy-wren
Singing Honeyeater
White-eared Honeyeater
Yellow-plumed Honeyeater
Grey-fronted Honeyeater
White-fronted Honeyeater
Yellow-throated Miner
Spiny-cheeked Honeyeater
Red Wattlebird
Brown Honeyeater
Brown-headed Honeyeater
Gilbert's Whistler
Rufous Whistler
Grey Shrike-thrush
Crested Bellbird
Striated Pardalote
Jacky Winter
Red-capped Robin
White-browed Babbler
New Zealand Fantail
Willie Wagtail
Major Mitchell's Cockatoo
Galah
Purple-crowned Lorikeet
Regent Parrot
Australian Ringneck

C

CR5

Malurus splendens
Malurus lamberti
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus ornatus
Lichenostomus plumulus
Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
Lichmera indistincta
Melithreptus brevirostris
Pachycephala inornata
Pachycephala rufiventris
Colluricincla harmonica
Oreoica gutturalis
Pardalotus striatus
Microeca leucophaea
Petroica goodenovii
Pomatostomus superciliosus
Rhipidura fuliginosa
Rhipidura leucophrys
Lophochroa leadbeateri
Eolophus roseicapillus
Glossopsitta porphyrocephala
Polytelis anthopeplus
Barnardius zonarius

CR4

Maluridae

CR3

Common Name

CR2

Species

B

CR1

Family

Bungalbin

Surveys A

2
2

12 2

1
4
1

2
2
1
2

4
4
2
3
2
2
2
2

5
6
2

4
6
2 4
28
3 8
2 2
2
1
2

2

13

2

3

1

7 10

12 9

9

2

3
2

2
8
2

8

1

1

2

1
2

8

1
1
2
1

1
4

2

6

2

2

2

9

1

1

1

1

1
4
6
2

2

2

4

2

1
2

4

2
7
2

6
2
2

1

1

X
X
X

X
X X
X
X X

X
X
X
X

X
X
X
X
X
X

X
X
X
X

X

Dasyuridae

Burramyidae
Macropodidae
Leporidae
Muridae

Reptiles
Agamidae

Carphodactylidae
Diplodactylidae

Elapidae

X

X
X

X

X

X
Mallee Ningaui
Fat-tailed Dunnart
Little Long-tailed Dunnart
Hairy-footed Dunnart
Southwestern Pygmy Possum
Red Kangaroo
European Rabbit
Lesser Stick-nest Rat
House Mouse
Spinifex Hopping Mouse
Ash-grey Mouse

Thorny Devil
Bearded Dragon

1

2
4

X
X

2

1
1
1

X X X X X X
X
X
X
X
X
X
X
X
X
X
X
X

1

1
X
X
X
X

Southern Death Adder

Black-naped Snake
Jan's Banded Snake

2

X
X
X
X
X
X
X
X

2

2

1

1
1
1
4

1

1
1
5
1

1

1
1

Barking Gecko

Goldfields Spiny-tailed Gecko

1

1

1

1
1
7

2
1
1

4

1
5
1

2

1

1

CM6

CM5

CM4

CM3

CM2

CM1

Polaris Dam

Opportunistic

CR6

D

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Opportunistic

Bicycle Dragon
Mallee Sand Dragon
Crested Dragon
Spotted Military Dragon

CR6

Ctenophorus cristatus
Ctenophorus fordi
Ctenophorus isolepis
Ctenophorus maculatus
Ctenophorus scutulatus
Moloch horridus
Pogona minor
Nephrurus stellatus
Underwoodisaurus milii
Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini
Lucasium stenodactylus
Oedura reticulata
Strophurus assimilis
Strophurus elderi
Acanthophis antarcticus
Brachyurophis fasciolata
Brachyurophis semifasciata
Neelaps bimaculatus
Parasuta monachus
Simoselaps bertholdi

C

CR5

Inland Forest Bat
Southern Forest Bat

CR4

Vespadelus baverstocki
Vespadelus regulus
Ningaui sp.
Ningaui yvonneae
Sminthopsis crassicaudata
Sminthopsis dolichura
Sminthopsis hirtipes
Cercartetus concinnus
Macropus rufus
Oryctolagus cuniculus
Leporillus apicalis
Mus musculus
Notomys alexis
Pseudomys albocinereus

CR3

Common Name

CR2

Species

B

CR1

Family

Bungalbin

Surveys A

Gekkonidae

CM6

CM5

CM4

CM3

CM2

CM1

Polaris Dam

Opportunistic

CR6

D

CR5

CR4

CR3

CR2

CR1

Polaris Dam

Opportunistic

CR6

C

CR5

CR4

CR3

Common Name

CR2

Species

B

CR1

Family

Bungalbin

Surveys A

Gehyra variegata
1
1 1 1 1
Rhynchoedura ornata
Beaked Gecko
X
Pygopodidae
Aprasia repens
X
Delma australis
X
Delma butleri
X
Delma nasuta
X
Lialis burtonis
X
Pygopus lepidopodus
Common Scaly Foot
X
Pygopus nigriceps
X
Scincidae
Cryptoblepharus buchananii
X
Ctenotus atlas
X
Ctenotus brooksi
X
Ctenotus mimetes
X
Ctenotus pantherinus
Leopard Skink
X
Ctenotus schomburgkii
X
Ctenotus xenopleura
X
Cyclodomorphus branchialis
X
Cyclodomorphus melanops
Slender Blue-tongue
1
1
Egernia formosa
3 1 2
Eremiascincus richardsonii
Broad-banded Sand Swimmer
X
Lerista macropisthopus
X
Lerista muelleri
X
Lerista rhodonoides
1
1
Liopholis inornata
X
Menetia greyii
X
1
1
1
Morethia butleri
1
1
1 1
Morethia obscura
X
Tiliqua occipitalis
Western Bluetongue
X
Typhlopidae
Ramphotyphlops australis
2 1 2 3
Ramphotyphlops bicolor
2
Varanidae
Varanus gouldii
Bungarra or Sand Monitor
X
A
Terrestrial Ecosystems unpublished data from Jason Fraser’s PhD project
B
Ninox Wildlife Consulting (2008) Interim Report on the first field survey of the Carina Prospect, Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.
C
Ninox Wildlife Consulting (2009) A Fauna Survey of the Carina Prospect; Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL; Perth.
D
Ninox Wildlife Consulting (2008) Interim report on the first field survey of the Chamaeleon Prospect, Yilgarn Iron Ore Project. Unpublished report for Polaris Metals NL, Perth.

Appendix A(3) Fauna survey data in the vicinity of the project area

Birds
Accipitridae

Aegothelidae
Podargidae
Turnicidae
Columbidae
Meropidae
Cuculidae
Caprimulgidae
Falconidae

Megapodiidae
Acanthizidae

Artamidae

Campephagidae
Climacteridae
Corvidae

Species

Common Name

Accipiter fasciatus
Aquila audax
Hieraaetus morphnoides
Aegotheles cristatus
Podargus strigoides
Turnix velox
Phaps chalcoptera
Merops ornatus
Chalcites basalis
Chalcites osculans
Eurostopodus argus
Falco cenchroides
Falco berigora
Falco longipennis
Falco peregrinus
Leipoa ocellata
Calamanthus cautus
Calamanthus fuliginosus
Pyrrholaemus brunneus
Smicrornis brevirostris
Gerygone fusca
Acanthiza chrysorrhoa
Acanthiza apicalis
Acanthiza uropygialis
Artamus cinereus
Artamus cyanopterus
Artamus minor
Cracticus torquatus
Cracticus nigrogularis
Cracticus tibicen
Strepera versicolor
Coracina novaehollandiae
Climacteris rufa
Corvus coronoides
Corvus bennetti

Brown Goshawk
Wedge-tailed Eagle
Little Eagle
Australian Owlet-nightjar
Tawny Frogmouth
Little Button-quail
Common Bronzewing
Rainbow Bee-eater
Horsfield's Bronze-Cuckoo
Black-eared Cuckoo
Spotted Nightjar
Nankeen Kestrel
Brown Falcon
Australian Hobby
Peregrine Falcon
Malleefowl
Shy Heathwren
Striated Fieldwren
Redthroat
Weebill
Western Gerygone
Yellow-rumped Thornbill
Inland Thornbill
Chestnut-rumped Thornbill
Black-faced Woodswallow
Dusky Woodswallow
Little Woodswallow
Grey Butcherbird
Pied Butcherbird
Australian Magpie
Grey Currawong
Black-faced Cuckoo-Shrike
Rufous Treecreeper
Australian Raven
Little Crow

B

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A
Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E
Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B
Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B
Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39
Site 40a
Site 44
Site 8a

Family

A

Opportunistic

Survey Name

X
X

1

X

X
X

X 1
X

1
1 X
1

1
1

X
2
X

3
1
1

4
1

X 1

2

X
1

2
X 1
X

1
2
8
1
X

X

4 3

X

1

X
2

X

4

5

5
2

1

X

1

X

2

2

2
X

2 10
91 29
X
X 31
13 4

16
3 X
17 3
6

3

1

1

3

5 2
2
1

7
17
2 6
20
2
27
2 133 142
3
1
7 2
20 56 3 45
16
11 24
2 15 99
10 1 6
1
X
X 9
35 7
X
X 4
X X
32 X
42
11

X

Estrildidae
Hirundinidae
Maluridae
Meliphagidae

Nectariniidae
Neosittidae
Pachycephalidae

Pardalotidae
Petroicidae

Pomatostomidae
Rhipiduridae
Cacatuidae
Psittacidae

Species

Common Name

Corvus orru
Taeniopygia guttata
Cinclosoma castanotum
Petrochelidon nigricans
Malurus splendens
Malurus pulcherrimus
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus flavicollis
Lichenostomus ornatus
Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
Epthianura tricolor
Lichmera indistincta
Melithreptus brevirostris
Dicaeum hirundinaceum
Daphoenositta chrysoptera
Pachycephala inornata
Pachycephala pectoralis
Pachycephala rufiventris
Colluricincla harmonica
Oreoica gutturalis
Pardalotus striatus
Microeca leucophaea
Petroica goodenovii
Melanodryas cucullata
Eopsaltria griseogularis
Pomatostomus superciliosus
Rhipidura albiscapa
Rhipidura leucophrys
Calyptorhynchus banksii
Glossopsitta porphyrocephala
Polytelis anthopeplus
Barnardius zonarius
Melopsittacus undulatus

Torresian Crow
Zebra Finch
Chestnut Quail-thrush
Tree Martin
Splendid Fairy-wren
Blue-breasted Fairy-wren
Singing Honeyeater
White-eared Honeyeater
Yellow-throated Honeyeater
Yellow-plumed Honeyeater
White-fronted Honeyeater
Yellow-throated Miner
Spiny-cheeked Honeyeater
Red Wattlebird
Crimson Chat
Brown Honeyeater
Brown-headed Honeyeater
Mistletoebird
Varied Sittella
Gilbert's Whistler
Golden Whistler
Rufous Whistler
Grey Shrike-thrush
Crested Bellbird
Striated Pardalote
Jacky Winter
Red-capped Robin
Hooded Robin
Western Yellow Robin
White-browed Babbler
Grey Fantail
Willie Wagtail
Red-tailed Black-Cockatoo
Purple-crowned Lorikeet
Regent Parrot
Australian Ringneck
Budgerigar

B

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A
Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E
Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B
Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B
Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39
Site 40a
Site 44
Site 8a

Family

A

Opportunistic

Survey Name

1 X
X
X

5

X
X

1
1

1
2

X

2

1
1

X 1
X 5

1

4

2
X

X 1

1

X 1

2

2
2
1

3

2
1

3 X
25
2
2
2
1 X
4 2
X
X
4 10

X

2
5
1

1
1
1 1
2 2

2

2
2
1

1 1
9
X 10
50 X
9 1
15 15

6
1

1

X
2
X

1
X

11 3
X

6
16
27
17

X 15 2 X 10 7
34 18
20
2 2
1 1

2

1

X

1
2 2
7

X
5
6 3 3 13 4
3 1
7
57
278
X 7 3 5 18

X
7

X
X 7
X
X
X
X
X

2

X

1
4
2
6 6 1
1 11
5 X 5
6 2 6 4 13 2
4
138 65
41
5 14 2 4 4 28
2
3
1
5
1
1
3
X
2 2
6
17
X
1 2
41 24

A

Opportunistic

Survey Name

Species

Common Name

Strigidae
Mammals
Canidae

Ninox novaeseelandiae

Southern Boobook

X 1

Canis lupus
Ningaui ridei
Ningaui yvonneae
Sminthopsis dolichura
Sminthopsis hirtipes
Cercartetus concinnus
Macropus fuliginosus
Macropus robustus
Oryctolagus cuniculus
Tachyglossus aculeatus
Mus musculus
Notomys alexis
Notomys mitchellii
Pseudomys albocinereus
Pseudomys hermannsburgensis

Dingo
Wongai Ningaui
Mallee Ningaui
Little Long-tailed Dunnart
Hairy-footed Dunnart
Southwestern Pygmy Possum
Western Grey Kangaroo
Wallaroo or Euro
European Rabbit
Short-beaked Echidna
House Mouse
Spinifex Hopping Mouse
Mitchell's Hopping Mouse
Ash-grey Mouse
Sandy Inland Mouse

X

Neobatrachus sutor

Shoemaker Frog

Ctenophorus cristatus
Ctenophorus fordi
Ctenophorus isolepis
Ctenophorus reticulatus
Ctenophorus scutulatus
Moloch horridus
Pogona minor
Tympanocryptis cephalus
Nephrurus stellatus
Underwoodisaurus milii
Crenadactylus ocellatus
Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini
Lucasium stenodactylus
Oedura reticulata
Strophurus assimilis

Bicycle Dragon
Mallee Sand Dragon

Burramyidae
Macropodidae
Leporidae
Tachyglossidae
Muridae

Amphibians
Limnodynastidae
Reptiles
Agamidae

Carphodactylidae
Diplodactylidae

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A
Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E
Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B
Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B
Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39
Site 40a
Site 44
Site 8a

Family

B

2

3
4
1
1
2 2 2
1
1
1
X

1
1 2

1 1

1

1

1 1

2

3
X

X
X
X

1

3

3

3 3
1 2

X

1

1

X

X

2
1 1
1
5
21
2 2

6 2

X
3

1

1

1
1

X

1

Western Netted Dragon

1

1

2 1
1
8
1 1

1

1
1

13
1 1

Thorny Devil
Bearded Dragon
Pebble Dragon

1
X

1

1
3 1 3

1 1
2

1

2
Barking Gecko
Clawless Gecko

1

1

5

Goldfields Spiny-tailed Gecko

1
1 8

1 3
2 2
5 1

2
2 6
1

2

4

1 1 2
3
4
2
1 2
2
1
1

4
3 1
3 1
2 1
9
1
2 6

Species

Common Name

B

Site 1
Site 1A
Site 1B
Site 1E
Site 2
Site 2A
Site 2B
Site 2E
Site 3
Site 3A
Site 3B
Site 3E
Site 4
Site 4A
Site 4B
Site 5
Site 5A
Site 5B
Site 6
Site 6A
Site 6B
Site 7
Site 7A
Site 7B
Site 18
Site 18a
Site 21
Site 35
Site 37
Site 39
Site 40a
Site 44
Site 8a

Family

A

Opportunistic

Survey Name

Strophurus elderi
1
Strophurus intermedius
1
9 10
Elapidae
Demansia psammophis
X
Parasuta monachus
1
1
Simoselaps semifasciata
2
Gekkonidae
Gehyra variegata
1 2
3
1
3 1 4
1
11 2
Heteronotia binoei
Bynoe's Gecko
X
2
1
1
1
3 12
Rhynchoedura ornata
Beaked Gecko
2
1
Pygopodidae
Delma australis
8 3
Delma nasuta
1
Pygopus lepidopodus
Common Scaly Foot
1
Scincidae
Cryptoblepharus buchananii
3 1
2
3
Cryptoblepharus ruber
2
2 1
4 6
2 1
1
3 1
5 2
Ctenotus atlas
4
3
Ctenotus schomburgkii
2 7
2
Ctenotus uber
2 1
Ctenotus xenopleura
11 1 17
Cyclodomorphus branchialis
X
1
1
4 3
Egernia formosa
1
Eremiascincus richardsonii
Broad-banded Sand Swimmer
1 2
Hemiergis initialis
2 13 5
2
Lerista macropisthopus
1 1
1
Lerista sp.
3 2
4 2
Liopholis inornata
1
Menetia greyii
1
4
2 1
3 3
Morethia butleri
2
1
1
6 2
Tiliqua occipitalis
Western Bluetongue
1
Typhlopidae
Ramphotyphlops australis
1
1
1
1
1
Ramphotyphlops bituberculatus
2
1
Ramphotyphlops hamatus
1
1
Varanidae
Varanus giganteus
Perentie
X
1 1
Varanus gouldii
Bungarra or Sand Monitor
1
Varanus tristis
Racehorse Monitor
2
1
1
A
Lyons MN and Chapman A (1997) A Biological Survey of the Helena and Aurora Range; Eastern Goldfields Western Australia. Unpublished report for Environment Australia, Canberra.
B
Dell J and How RA (1985) Vertebrate fauna. In Dell; J; How; RA; Newbey K.R. and Hnatiuk RJ. The Biological Survey of the Eastern Goldfields of Western Australia Part 3; Jackson - Kalgoorlie. Records of
the Western Australian Museum, Supplement No 23, pp. 39-66.

Appendix A(4) Fauna survey data in the vicinity of the project area

Birds
Accipitridae

Aegothelidae
Podargidae
Casuariidae
Columbidae
Alcedinidae
Meropidae
Cuculidae

Caprimulgidae
Falconidae

Megapodiidae
Otididae
Acanthizidae

Artamidae

1
6

Kurrawang
X
X
X

1
1

1

Mt Walton

Site 33

Site 32

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

1
1

2

1

1

D E

1

1

2
1

C

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic

Site 8

Site 7

Site 6

B

Site 25

Square-tailed Kite
Brown Goshawk
Wedge-tailed Eagle
Little Eagle
Australian Owlet-nightjar
Tawny Frogmouth
Emu
Common Bronzewing
Crested Pigeon
Red-backed Kingfisher
Rainbow Bee-eater
Black-eared Cuckoo
Pallid Cuckoo
Fan-tailed Cuckoo
Spotted Nightjar
Nankeen Kestrel
Brown Falcon
Australian Hobby
Peregrine Falcon
Malleefowl
Australian Bustard
Shy Heathwren
Redthroat
Weebill
Western Gerygone
Slaty-backed Thornbill
Yellow-rumped Thornbill
Inland Thornbill
Southern Whiteface
Chestnut-rumped Thornbill
Black-faced Woodswallow
Dusky Woodswallow
Little Woodswallow
Grey Butcherbird
Pied Butcherbird

Site 24

Lophoictinia isura
Accipiter fasciatus
Aquila audax
Hieraaetus morphnoides
Aegotheles cristatus
Podargus strigoides
Dromaius novaehollandiae
Phaps chalcoptera
Ocyphaps lophotes
Todiramphus pyrrhopygius
Merops ornatus
Chalcites osculans
Cacomantis pallidus
Cacomantis flabelliformis
Eurostopodus argus
Falco cenchroides
Falco berigora
Falco longipennis
Falco peregrinus
Leipoa ocellata
Ardeotis australis
Calamanthus cautus
Pyrrholaemus brunneus
Smicrornis brevirostris
Gerygone fusca
Acanthiza robustirostris
Acanthiza chrysorrhoa
Acanthiza apicalis
Aphelocephala leucopsis
Acanthiza uropygialis
Artamus cinereus
Artamus cyanopterus
Artamus minor
Cracticus torquatus
Cracticus nigrogularis

Site 23

Common Name

Site 22

Species

Site 16

Family

A

Opportunistic

Survey name

1
1

X

1
X X

1

1

3

X
3

1

X
X

5
5

2

1
5

4
1

X
3

1

1

1
3

1
1

1

1

1

2
1

1
1

1

1
3
15 4

2
5
3

10 20 17

15

1

3
19 4

2
6 1 1 2
10 20 50 9 16 23 16 18 41 7

X

1
1

5
3
1

5
6

2
8
4
12 23

1
7 21

5

7

5
6
12

1

1
3
1

2
4 8
4
26 23

1
12

1

5

3
10 13

12 28 37

X
X

50 36

13 18 23

X

1
1
8

1

2
3

1
2
2 13

1
1

2

X

2

3

2
9

3

1
2

2
1

2

1

X
X

Campephagidae

Climacteridae
Corvidae
Estrildidae
Eupetidae
Hirundinidae

Maluridae

Meliphagidae

Monarchidae
Motacilidae
Nectariniidae
Neosittidae
Pachycephalidae

Pardalotidae
Petroicidae

5
6
1

5

2

2

1

1

3

6

4
1

4
2

1
6

2

8

1

1

5

2
4

1

4
2

3

3
1
8

6

7

2

8
5

2

1

1

1

3

6

2

4
1

D E

Kurrawang

Mt Walton

Site 33

Site 32

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

C

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic

Site 8

Site 7

Site 6

B

Site 25

Australian Magpie
Grey Currawong
Ground Cuckoo-Shrike
Black-faced Cuckoo-Shrike
White-winged Triller
Rufous Treecreeper
Australian Raven
Little Crow
Zebra Finch
Chestnut Quail-thrush
White-backed Swallow
Welcome Swallow
Tree Martin
Splendid Fairy-wren
White-winged Fairy-wren
Blue-breasted Fairy-wren
Singing Honeyeater
White-eared Honeyeater
Purple-gaped Honeyeater
Yellow-plumed Honeyeater
White-fronted Honeyeater
Yellow-throated Miner
Spiny-cheeked Honeyeater
Red Wattlebird
Crimson Chat
Brown Honeyeater
Brown-headed Honeyeater
Magpie-Lark
Australasian Pipit
Mistletoebird
Varied Sittella
Rufous Whistler
Grey Shrike-thrush
Crested Bellbird
Striated Pardalote
Jacky Winter
Red-capped Robin

Site 24

Cracticus tibicen
Strepera versicolor
Coracina maxima
Coracina novaehollandiae
Lalage sueurii
Climacteris rufa
Corvus coronoides
Corvus bennetti
Taeniopygia guttata
Cinclosoma castanotum
Cheramoeca leucosterna
Hirundo neoxena
Petrochelidon nigricans
Malurus splendens
Malurus leucopterus
Malurus pulcherrimus
Lichenostomus virescens
Lichenostomus leucotis
Lichenostomus cratitius
Lichenostomus ornatus
Purnella albifrons
Manorina flavigula
Acanthagenys rufogularis
Anthochaera carunculata
Epthianura tricolor
Lichmera indistincta
Melithreptus brevirostris
Grallina cyanoleuca
Anthus novaeseelandiae
Dicaeum hirundinaceum
Daphoenositta chrysoptera
Pachycephala rufiventris
Colluricincla harmonica
Oreoica gutturalis
Pardalotus striatus
Microeca leucophaea
Petroica goodenovii

Site 23

Common Name

Site 22

Species

Site 16

Family

A

Opportunistic

Survey name

X
3

6

10
6 4

3

2

X
X

12
X

5

3

1
1

1
12

5
12

2

1

1

1

2
5

3

1

2

1 30

1

10
13

1
1

1

4

5

1
1
4
2

37

24
1
6 2
1
10 19
1
1 30
1 1 4 4
2
2 45
11

2

1

2 28

1
1

1

53 4

4

4

3

2

7

16 30

3

1

9

5

37

5

1
1

4

8
7 58 42
1 2

60 3

5

1
3

1
10 19
37 4 7 13 2
2
2 3

2 12 1
9
28 3

5
1

4
1
8

2

X
X
X
X
X
X
X
X
X

10
1

11

6

2

8

11
11

3
12
1 8 8
1 1
1
5
5 5
1 4 9
4 2 1
1 2 3

5
4
7
2

1
1
2
4

10

2
7

3
5

6

8

5
1
9

6
1
6

X
X
X

2
12
8
1

3
1
4
2 34
3
1
8

2

3
1

4

5
4
2
2

2

4

3

3 11 1

1
2
2
9
1

3
4
7 4
6 15
1
1

8

3
2

4
1
5

4

2 5
10 5
2 2 9
1
3

4
7
2

1
1
2
4

3
4
2
3
1

2
6
1
6

1
1
2

1

2
1
1
2

X
X
X

Pomatostomidae
Rhipiduridae
Cacatuidae

Psittacidae

Strigidae
Tytonidae
Mammals
Bovidae
Canidae
Felidae
Molossidae
Vespertilionidae

Dasyuridae

Burramyidae
Macropodidae

1

1

1

9

9

3
2

D E

Kurrawang

Mt Walton

Site 33

Site 32
1

2
5

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

C

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic

Site 8

Site 7

Goat
Dog
House Cat
White-striped Freetail Bat
Southern Freetail-bat
Gould's Wattled Bat
Chocolate Wattled Bat
Lesser Longeared Bat
Inland Broadnosed Bat
Southern Forest Bat
Kultarr
Wongai Ningaui
Mallee Ningaui
Woolley's False Antechinus
Fat-tailed Dunnart
Little Long-tailed Dunnart
Gilbert's Dunnart
White-tailed Dunnart
Hairy-footed Dunnart
Southwestern Pygmy Possum
Western Grey Kangaroo
Wallaroo or Euro

Site 6

Capra hircus
Canis lupus
Felis catus
Austronomus australis
Mormopterus planiceps
Chalinolobus gouldii
Chalinolobus morio
Nyctophilus geoffroyi
Scotorepens balstoni
Vespadelus regulus
Antechinomys laniger
Ningaui ridei
Ningaui yvonneae
Pseudantechinus woolleyae
Sminthopsis crassicaudata
Sminthopsis dolichura
Sminthopsis gilberti
Sminthopsis granulipes
Sminthopsis hirtipes
Cercartetus concinnus
Macropus fuliginosus
Macropus robustus

B

Site 25

Hooded Robin
Western Yellow Robin
Southern Scrub-robin
White-browed Babbler
Grey Fantail
Willie Wagtail
Red-tailed Black-Cockatoo
Major Mitchell's Cockatoo
Galah
Purple-crowned Lorikeet
Regent Parrot
Australian Ringneck
Southern Boobook
Barn Owl

Site 24

Melanodryas cucullata
Eopsaltria griseogularis
Drymodes brunneopygia
Pomatostomus superciliosus
Rhipidura albiscapa
Rhipidura leucophrys
Calyptorhynchus banksii
Lophochroa leadbeateri
Eolophus roseicapillus
Glossopsitta porphyrocephala
Polytelis anthopeplus
Barnardius zonarius
Ninox novaeseelandiae
Tyto alba

Site 23

Common Name

Site 22

Species

Site 16

Family

A

Opportunistic

Survey name

X
3

11

X

1
5

1

3

5

2

1
1

22 23
1 48 4 27
2
4 5 8 5
1
1

5

2

12 23

2
138 4 7 230
48 1 14 85 4
1 1 1
4 2
5
15
1
1
1

4

4 27

3

8

5

4

5

6

2 35

2

3

8 11

37 8

X

1
1

1

1
2
1

X

X

2
1

1

1

X
1
1

1

2

1
1

1
3

2

1

2

2

17

1
1

1
2

2

1
1
1

1
1

1

1

2
1

1

3

12
7
37
2
2
1
19
2
11
20
1
8
42
2
2
7
5
1

Leporidae
Tachyglossidae
Muridae

Amphibians
Limnodynastidae

Myobatrachidae
Reptiles
Agamidae

Boidae
Carphodactylidae
Diplodactylidae

Military Dragon
Ornate Crevice Dragon
Western Netted Dragon
Salt Pan Dragon

C

D E

Mt Walton

Kurrawang

Site 33

Site 32

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic

Southern Heath Dragon
Bicycle Dragon
Mallee Sand Dragon

Site 8

Ctenophorus adelaidensis
Ctenophorus cristatus
Ctenophorus fordi
Ctenophorus isolepis
Ctenophorus maculatus
Ctenophorus ornatus
Ctenophorus reticulatus
Ctenophorus salinarum
Ctenophorus scutulatus
Moloch horridus
Pogona minor
Tympanocryptis cephalus
Aspidites ramsayi
Morelia spilota imbricata
Nephrurus stellatus
Underwoodisaurus milii
Crenadactylus ocellatus
Diplodactylus granariensis
Diplodactylus pulcher
Lucasium maini

Site 7

White-footed Trilling Frog
Kunapalari Frog
Humming Frog
Shoemaker Frog
Crawling Toadlet
Western Toadlet

Site 6

Neobatrachus albipes
Neobatrachus kunapalari
Neobatrachus pelobatoides
Neobatrachus sutor
Pseudophryne guentheri
Pseudophryne occidentalis

B

Site 25

Red Kangaroo
European Rabbit
Short-beaked Echidna
House Mouse
Spinifex Hopping Mouse
Mitchell's Hopping Mouse
Ash-grey Mouse
Bolam's Mouse
Sandy Inland Mouse

Site 24

Macropus rufus
Oryctolagus cuniculus
Tachyglossus aculeatus
Mus musculus
Notomys alexis
Notomys mitchellii
Pseudomys albocinereus
Pseudomys bolami
Pseudomys hermannsburgensis

Site 23

Common Name

Site 22

Species

Site 16

Family

A

Opportunistic

Survey name

1
2

1
1

1
4

1

2

7

X X
7 10

1

1
1

1

2

1 10 4

1

2

7

1

6 14 3

1

1

1

2

3

2

5

5

1

1
2

9
2

1

10

2

1

3
30
5
2
3
16

1

15

1

1

1

1

1

1

Thorny Devil
Bearded Dragon
Pebble Dragon
Woma
Carpet Python

24
4
12
42
6
10

3

1

1

1
1

1

1

1
9

1

1

1

2

1

3
1
2

1
28
23
65
10
40
43
38
22
16
31

1

26
Barking Gecko
Clawless Gecko

1
1

4

3
1

1
2

1
1

2
5

1
1

1
1

1

4
1

1

2

1

1
2

1

1
1

1

1
1

1
3
1

2
2
24
22
26
33
29
58

Elapidae

Gekkonidae

Pygopodidae

Scincidae

Lucasium stenodactylus
Oedura reticulata
Strophurus assimilis
Strophurus elderi
Strophurus wellingtonae
Brachyurophis fasciolata
Brachyurophis semifasciata
Demansia psammophis
Echiopsis curta
Furina ornata
Parasuta gouldii
Parasuta monachus
Pseudechis australis
Pseudonaja affinis
Pseudonaja mengdeni
Pseudonaja modesta
Simoselaps bertholdi
Suta fasciata
Gehyra purpurascens
Gehyra variegata
Heteronotia binoei
Rhynchoedura ornata
Delma australis
Delma butleri
Lialis burtonis
Pygopus lepidopodus
Pygopus nigriceps
Cryptoblepharus buchananii
Ctenotus atlas
Ctenotus brooksi
Ctenotus leonhardii
Ctenotus mimetes
Ctenotus pantherinus
Ctenotus schomburgkii
Ctenotus uber
Ctenotus uber uber
Ctenotus xenopleura

1

2

1

1

5

1

C

D E

Mt Walton

Kurrawang

Site 33

Site 32

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic

Site 8

Site 7

Site 6

B

Site 25

Site 24

Site 23

Common Name

Site 22

Species

Site 16

Family

A

Opportunistic

Survey name

2

Goldfields Spiny-tailed Gecko

2

Bardick
Moon Snake

1

1

1
Mulga Snake
Dugite
Gwardar
Ringed Brown Snake
Jan's Banded Snake
Rosen's Snake

Bynoe's Gecko
Beaked Gecko

1
1

1

1
1

1
1
1

1

1

2

2

1
1

3

1
1
1

1

1
1

3
3

4
1

3
1

1
2

1

6

1

1

1

1

5

3

1
1

6

1
1

1

2

2

Common Scaly Foot

1
1
2

3
1

1
2

1

1

1

1
Leopard Skink
1
1

2

2

1

1

13
2

1

1

3

1

6

3

2

22
29
44
3
1
1
8
1
1
1
2
1
11
3
5
9
7
5
1
104
40
9
25
18
6
4
3
23
37
10
1
3
8
30

1
32
66

C

D E

Mt Walton

Kurrawang

Site 33

Site 32

Site 31

Site 30

Site 29

Site 28

Site 27

Site 26

Site 25

Site 24

Site 23

Site 22

Site 21

Site 20

Site 19

Site 18

Site 17

Site 16

Opportunistic

Site 8

Site 7

Site 6

B

Site 25

Site 24

Site 23

Common Name

Site 22

Species

Site 16

Family

A

Opportunistic

Survey name

Cyclodomorphus melanops
Slender Blue-tongue
1
1
1
3
1
1
1
29
Egernia depressa
Pygmy Spiny-tailed Skink
1 1
Egernia formosa
4
7
Egernia richardi
4
Eremiascincus richardsonii
Broad-banded Sand Swimmer
1 2
2
1 2
2 1
4
Hemiergis initialis
1
1
1
40
Lerista gerrardii
1
1
3
Lerista macropisthopus
1
12
Lerista muelleri
45
Lerista picturata
7
Lerista sp.
1 2
1
1
1 2
1
3
2 1
2
Liopholis inornata
2
1
2
3
22
Menetia greyii
1
3
1 4 3
36
Morethia adelaidensis
3
Morethia butleri
1
1
1
1 1
31
Morethia obscura
1
22
Tiliqua occipitalis
Western Bluetongue
2
3
Tiliqua rugosa
1
1 1
4
Typhlopidae
Ramphotyphlops australis
1
1
1
4
Ramphotyphlops bicolor
2
Ramphotyphlops bituberculatus
1
1
5
Ramphotyphlops hamatus
1
Varanidae
Varanus giganteus
Perentie
1
1
Varanidae
Varanus gouldii
Bungarra or Sand Monitor
1 3 1
1
1
1 3 1
2
7
Varanidae
Varanus tristis
Racehorse Monitor
1
1
1
3
A
Ecologia Environmental Consultants (2001) Koolyanobbing Expansion Project - Fauna Assessment Survey. Unpublished report for Portman Iron Ore Limited.
B
Ecologia Environmental Consultants (2003) Koolyanobbing Expansion Project - Transport Corridor Fauna Assessment Survey. Unpublished report for Portman Iron Ore Limited, Perth.
C
Dickman, C.R., Henry-Hall, N.J., Lloyd, H. and Romanow, K.A. (1991) A survey of the terrestrial vertebrate fauna of Mount Walton, western goldfields, Western Australia. Western Australian Naturalist, 18, 200206.
D
Bell, D. T., Bell, R. C. and Loneragan, W. A. (2007) Winter bird assemblages across an arid gradient in south-west Western Australia. Journal of the Royal Society of Western Australia 90, 219-227.
E
Western Australian Museum records
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APPENDIX B
DEFINITIONS OF SIGNIFICANT FAUNA UNDER THE EPBC ACT AND THE WESTERN AUSTRALIAN
WILDLIFE CONSERVATION ACT 1950

Published as Specially Protected under the Wildlife Conservation Act 1950, and listed under Schedules 1 to 4 of the
Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare Flora)
Notice for Threatened Flora (which may also be referred to as Declared Rare Flora).
Threatened fauna is that subset of ‘Specially Protected Fauna’ declared to be ‘likely to become extinct’ pursuant to
section 14(4) of the Wildlife Conservation Act.
Threatened flora is flora that has been declared to be ‘likely to become extinct or is rare, or otherwise in need of
special protection’, pursuant to section 23F(2) of the Wildlife Conservation Act.
The assessment of the conservation status of these species is based on their national extent and ranked according to
their level of threat using IUCN Red List categories and criteria as detailed below.
CR

Critically endangered species

Threatened species considered to be facing an extremely high risk of extinction in the wild. Published as Specially
Protected under the Wildlife Conservation Act 1950, in Schedule 1 of the Wildlife Conservation (Specially Protected
Fauna) Notice for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora.
EN

Endangered species

Threatened species considered to be facing a very high risk of extinction in the wild. Published as Specially Protected
under the Wildlife Conservation Act 1950, in Schedule 2 of the Wildlife Conservation (Specially Protected Fauna)
Notice for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora.
VU

Vulnerable species

Threatened species considered to be facing a high risk of extinction in the wild. Published as Specially Protected under
the Wildlife Conservation Act 1950, in Schedule 3 of the Wildlife Conservation (Specially Protected Fauna) Notice for
Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened Flora.
EX

Presumed extinct species

Species which have been adequately searched for and there is no reasonable doubt that the last individual has died.
Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 4 of the Wildlife Conservation
(Specially Protected Fauna) Notice for Presumed Extinct Fauna and Wildlife Conservation (Rare Flora) Notice for
Presumed Extinct Flora.
IA

Migratory birds protected under an international agreement

Birds that are subject to an agreement between the government of Australia and the governments of Japan (JAMBA),
China (CAMBA) and The Republic of Korea (ROKAMBA), and the Bonn Convention, relating to the protection of
migratory birds. Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 5 of the
Wildlife Conservation (Specially Protected Fauna) Notice.
CD

Conservation dependent fauna

Fauna of special conservation need being species dependent on ongoing conservation intervention to prevent it
becoming eligible for listing as threatened. Published as Specially Protected under the Wildlife Conservation Act 1950,
in Schedule 6 of the Wildlife Conservation (Specially Protected Fauna) Notice.
OS

Other specially protected fauna

Fauna otherwise in need of special protection to ensure their conservation. Published as Specially Protected under the
Wildlife Conservation Act 1950, in Schedule 7 of the Wildlife Conservation (Specially Protected Fauna) Notice.

Priority
species
Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added to the Priority
Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked in order of priority for survey
and evaluation of conservation status so that consideration can be given to their declaration as threatened flora or fauna.
Species that are adequately known, are rare but not threatened, or meet criteria for near threatened, or that have been
recently removed from the threatened species or other specially protected fauna lists for other than taxonomic reasons,
are placed in Priority 4. These species require regular monitoring.
Assessment of Priority codes is based on the Western Australian distribution of the species, unless the distribution in
WA is part of a contiguous population extending into adjacent States, as defined by the known spread of locations.
P1

Priority 1: Poorly-known species

Species that are known from one or a few locations (generally five or less) which are potentially at risk. All occurrences
are either: very small; or on lands not managed for conservation, e.g. agricultural or pastoral lands, urban areas, road
and rail reserves, gravel reserves and active mineral leases; or otherwise under threat of habitat destruction or
degradation. Species may be included if they are comparatively well known from one or more locations but do not
meet adequacy of survey requirements and appear to be under immediate threat from known threatening processes.
Such species are in urgent need of further survey.
P2

Priority 2: Poorly-known species

Species that are known from one or a few locations (generally five or less), some of which are on lands managed
primarily for nature conservation, e.g. national parks, conservation parks, nature reserves and other lands with secure
tenure being managed for conservation. Species may be included if they are comparatively well known from one or
more locations but do not meet adequacy of survey requirements and appear to be under threat from known threatening
processes. Such species are in urgent need of further survey.
P3

Priority 3: Poorly-known species

Species that are known from several locations, and the species does not appear to be under imminent threat, or from
few but widespread locations with either large population size or significant remaining areas of apparently suitable
habitat, much of it not under imminent threat. Species may be included if they are comparatively well known from
several locations but do not meet adequacy of survey requirements and known threatening processes exist that could
affect them. Such species are in need of further survey.
P4

Priority 4: Rare, Near Threatened and other species in need of monitoring

(a) Rare. Species that are considered to have been adequately surveyed, or for which sufficient knowledge is available,
and that are considered not currently threatened or in need of special protection, but could be if present circumstances
change. These species are usually represented on conservation lands.
(b) Near Threatened. Species that are considered to have been adequately surveyed and that are close to qualifying for
Vulnerable, but are not listed as Conservation Dependent.
(c) Species that have been removed from the list of threatened species during the past five years for reasons other than
taxonomy.

Appendix C
Results of the EPBC Act Protected
Matters Search
Vertebrate Fauna Assessment
.

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: 25/09/18 16:24:47
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:

1

Wetlands of International Importance:

None

Great Barrier Reef Marine Park:

None

Commonwealth Marine Area:

None

Listed Threatened Ecological Communities:

None

Listed Threatened Species:

8

Listed Migratory Species:

6

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:

1

Commonwealth Heritage Places:

None

Listed Marine Species:

11

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:

5

Regional Forest Agreements:

None

Invasive Species:

11

Nationally Important Wetlands:
Key Ecological Features (Marine)

None
None

Details
Matters of National Environmental Significance
National Heritage Properties

[ Resource Information ]

Name
Historic
Goldfields Water Supply Scheme, Western Australia

State

Status

WA

Listed place

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

[ Resource Information ]
Status

Type of Presence

Critically Endangered

Species or species habitat
may occur within area

Leipoa ocellata
Malleefowl [934]

Vulnerable

Species or species habitat
known to occur within area

Pezoporus occidentalis
Night Parrot [59350]

Endangered

Species or species habitat
may occur within area

Mammals
Dasyurus geoffroii
Chuditch, Western Quoll [330]

Vulnerable

Species or species habitat
may occur within area

Plants
Eremophila viscida
Varnish Bush [2394]

Endangered

Species or species habitat
may occur within area

Gastrolobium graniticum
Granite Poison [14872]

Endangered

Species or species habitat
likely to occur within area

Ricinocarpos brevis
[82879]

Endangered

Species or species habitat
likely to occur within area

Tetratheca paynterae
Paynter's Tetratheca [66451]

Endangered

Species or species habitat
may 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 Terrestrial Species
Motacilla cinerea
Grey Wagtail [642]

Species or species

Name

Threatened

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Species or species habitat
likely to occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Type of Presence
habitat may occur within
area

Species or species habitat
may occur within area

Critically Endangered

Calidris melanotos
Pectoral Sandpiper [858]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Other Matters Protected by the EPBC Act
Commonwealth Land

[ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.
Name
Commonwealth Land -

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
likely to 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
likely 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]

Calidris melanotos
Pectoral Sandpiper [858]

Chrysococcyx osculans
Black-eared Cuckoo [705]

Merops ornatus
Rainbow Bee-eater [670]

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
known to occur within area

Species or species habitat
may occur within

Name

Threatened

Motacilla cinerea
Grey Wagtail [642]

Type of Presence
area
Species or species habitat
may occur within area

Thinornis rubricollis
Hooded Plover [59510]

Species or species habitat
known to occur within area

Extra Information
State and Territory Reserves

[ Resource Information ]

Name
Boorabbin
Credo
Goldfields Woodlands
Goldfields Woodlands
Wallaroo Rock

State
WA
WA
WA
WA
WA

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
Columba livia
Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Streptopelia senegalensis
Laughing Turtle-dove, Laughing Dove [781]

Mammals
Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Equus asinus
Donkey, Ass [4]

Equus caballus
Horse [5]

Felis catus
Cat, House Cat, Domestic Cat [19]

Mus musculus
House Mouse [120]

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

Name
Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Carrichtera annua
Ward's Weed [9511]

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

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
-30.82183 120.32349
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ABBREVIATIONS
BC Act

Biodiversity Conservation Act 2016 (WA)

CEO

The Chief Executive Officer of the Department of the Public Service of the State responsible
for the administration of Section 48 of the Environmental Protection Act 1986, or his
delegate.

Cmth

Commonwealth

DBCA

WA Department of Biodiversity, Conservation and Attractions

EMS

Environmental Management System

EPA

WA Environmental Protection Authority

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Cwlth)

EPBC 2015/7478

Australian Government Ministerial Approval of the Sandy Ridge Facility

FMP

Fauna Management Plan

FVMP

Flora and Vegetation Management Plan

ha

Hectares

HSE

Health, Safety and Environment

HSECQ

Health, Safety, Environment, Compliance and Quality

km

Kilometres

MS 1078

WA Government Approval of the Sandy Ridge Facility (Ministerial Statement 1078)

PER

Public Environmental Review

Tellus

Tellus Holdings Ltd

Tpa

Tonnes per annum

WA

Western Australia
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WA EPA ENVIRONMENTAL MANAGEMENT PLAN
TEMPLATE - CHECKLIST
The format of this Construction Fauna Management Plan (FMP) is based on the template
requirements as per ‘Instructions on how to prepare Environmental Protection Act 1986 Part IV
Environmental Management Plans’ (WA EPA 2018).
The table below provides a list of the requirements as set out in ‘Instructions on how to prepare
Environmental Protection Act 1986 Part IV Environmental Management Plans’ (WA EPA 2018) and a
cross reference as to where these requirements are addressed within this FMP.
Reference (as per
WA EPA 2018)

Template requirement (as per WA EPA 2018)

1.0
1.1
1.2
1.3
1.4
1.5
2.0

Document control
Summary
Context, scope and rationale
Proposal
Key environmental factors
Condition requirements.
Rationale and approach
Index of Biodiversity Surveys for Assessments (IBSA)
EMP provisions

3.0
4.0

Adaptive management and review of EMP
Stakeholder consultation
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Location in this Flora and
Vegetation Management
Plan)
i
viI
Chapter 1, Section 1.1.
Chapter 1, Section 1.2.
Chapter 1, Section 1.3.
Chapter 1, Section 1.4.
Chapter 1, Section 1.5.
Chapter 2, Section 2.1
through Section 2.3.
Chapter 3.
Chapter 4.
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SUMMARY
Title of proposal:

Sandy Ridge Facility

Proponent name:

Tellus Holdings Pty Ltd

Ministerial statement no.:

Ministerial Statement 1078 (MS 1078)

Purpose of environmental
management plan:

To provide a foundation for the management of impacts/risks to
fauna in accordance with best practice and legal requirements
during construction of the Sandy Ridge Facility. This
management plan specifically addresses Condition 11-1 through
11-6 of Ministerial Statement 1078 (MS 1078).

Key environmental factor/s and
objective:

Key environmental factor: terrestrial fauna.
Objective: To minimise impacts to terrestrial fauna within the
development envelope and to minimise disturbance to
terrestrial fauna outside of the development envelope during
construction of the Sandy Ridge Facility.

Condition clauses:

This management plan specifically addresses Condition 11-1
through 11-6 of MS 1078.

Key provisions of this plan:

The key provisions of this plan include those outlined in
Condition 11-1 through Condition 11-6 of MS 1078 (refer to
Chapter 2).
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1 CONTEXT, SCOPE AND RATIONALE
1.1 Proposal
Tellus Holdings Ltd (Tellus) has approval to construct and operate the Sandy Ridge Facility (the
Facility) as per Western Australia Ministerial Statement 1078 (MS 1078) and the Australian
Government Final Decision (EPBC2015/7478) (refer to Appendix A). The Facility is located
approximately 240 kilometres (km) northwest (by road) from Kalgoorlie in WA (refer to Figure 1-1). A
summary of the Facility is provided in Table 1-1. The authorised extent of physical and operational
elements of the Facility are listed in Table 1-2.
Table 1-1 Summary – Sandy Ridge Facility

Proposal title

Sandy Ridge Facility

Proponent name

Tellus Holdings Ltd (Tellus)

Short description

To construct and operate a dual kaolin clay mine and near-surface geological
waste repository within the mine voids for the storage of Class IV and Class V
waste. The proposal is located approximately 75 kilometres north-east of
Koolyanobbing, in the Shire of Coolgardie.

Table 1-2 Authorised extent of physical and operational elements of the Facility

Element

Proposed extent

Physical elements
Mine pits/waste cells

Clearing up to 202.3 hectares (ha) of native
vegetation within a 1061 ha development
envelope

Associated infrastructure

Clearing up to 73.75 ha of native vegetation
within a 1061 ha development envelope

Operational elements
Class IV and V wastes accepted at gate

Up to 100,000 tonnes per annum

Temporary waste storage on surface

Up to 15,000 tonnes

Maximum temporary storage time

Up to 12 months

Waste (including treated waste) disposed to waste
cells

Up to 280,000 tonnes per annum

Water use

Up to 0.18 gigalitres per annum
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1.2 Key environmental factor – terrestrial fauna
This section discusses the proposal activities which would affect terrestrial fauna and the
environmental values of fauna within the development envelope.

1.2.1 Proposal activities which would affect terrestrial fauna
Vegetation (fauna habitat) will be cleared to facilitate the development of the Facility. Tellus has
approval under MS 1078 and EPBC/7478 for the removal of:
•

Up to 202.3 haectares (ha) of native vegetation for mine pits/waste cells within a 1061 ha
development envelope.

•

Clearing up to 73.75 ha of native vegetation for associated infrastructure within a 1061 ha
development envelope (refer to Table 1-2).

The extent of vegetation removal by vegetation type and fauna habitat type is provided in Table 1-3
and is shown graphically in Figure 1-2 and Figure 1-3.
Construction may also have indirect impacts on terrestrial fauna such as injury or death of fauna
from vegetation clearing, vehicle collisions or from fire.
Direct and indirect impacts to terrestrial fauna will be avoided/minimised via the
provisions/requirements outlined in Chapter 2.
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Table 1-3 Vegetation removal by vegetation type and fauna habitat type – Sandy Ridge Facility

Code

Vegetation types

Open woodland
Ab
Acacia burkittii Tall Shrubland
Ar
Acacia resinimarginea Open Heath
ArAa
Acacia resinimarginea/Allocasuarina acutivalvis Open Heath
ArEpTs
Acacia resinimarginea Open Heath with scattered Eucalyptus
pileata over Triodia scariosa Open Grassland
ArMu
Acacia resinimarginea/Melaleuca uncinata Open Low Heath
CpAr
Callitris preissii/Acacia resinimarginea Tall Shrubland
Eg
Eucalyptus gracilis Shrub Mallee over Acacia nigripilosa
subsp. nigripilosa/Acacia burkittii Low Shrubland
EgAaEo
Eucalyptus gracilis Open Shrub Mallee over Acacia
acuminata/Eremophila oppositifolia Open Shrubland
EpMuTs
Eucalyptus pileata Open Shrub Mallee over Melaleuca
uncinata Open Shrubland over Triodia scariosa Open
Grassland
ErMuAa
Eucalyptus rigidula Very Open Shrub Mallee over Melaleuca
uncinata/Acacia acuminata Open Low Heath
EsalMu
Eucalyptus salubris var. salubris Open Shrub Mallee over
Melaleuca uncinata Open Shrubland
EsAt
Eucalyptus salmonophloia Woodland over Acacia
tetragonophylla Tall Open Shrubland
EsEo
Eucalyptus salmonophloia Woodland over Eremophila
oppositifolia Open Heath
Lr
Leptospermum roei Open Heath
S9
Tall sparse shrubland of Acacia sibina with Allocasuarina
campestris, over open shrubland of Baeckea elderiana,
Grevillea obliquistigma subsp. obliquistigma and Leucopogon
sp. Clyde Hill (M.A. Burgman 1207)
Shrubland
EcAt
Eucalyptus corrugata Low Woodland over Acacia
tetragonophylla Tall Open Shrubland
W3
Open woodland of Eucalyptus corrugata over open shrubland
of Acacia acuminata (narrow phyllode variant), Senna
artemisioides subsp. filifolia and Grevillea acuaria
W4
Open woodland of Eucalyptus vittata and E. salmonophloia
over sparse shrubland of Atriplex spp., Eremophila scoparia
and Templetonia sulcata
W5
Open woodland of Eucalyptus ravida with occasional E.
longicornis and E. transcontinentalis over open shrubland of
Eremophila interstans subsp. virgata, E. scoparia and
Santalum acuminatum on clayey soils
W6
Woodland of Eucalyptus salmonophloia and E. salubris over
open shrubland of Eremophila scoparia, and Atriplex vesicaria
and Senna artemisioides subsp. filifolia
W3/S9
W3/S9 Complex
TOTAL
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1.2.2 Environmental values of terrestrial fauna within the development envelope
This section discusses the environmental values of terrestrial fauna within the development
envelope of the Facility.
Fauna and fauna habitat
Two fauna habitat types occur within the development envelope. These include:
•

Open woodland.

•

Shrubland.

The results of previous surveys undertaken have identified 114 birds, 35 mammals, six amphibians
and 88 reptiles as potentially occurring within the development envelope and vicinity. These
previous surveys include:
•

‘Tellus Holdings Limited: Sandy Ridge Project, Malleefowl Assessment’. M.J & A.R Bamford
Consulting Ecologists (January 2016) (refer to Appendix A.8 of the PER).

•

‘Level 1 Vertebrate Fauna Assessment for the Sandy Ridge Project’ Terrestrial Ecosystems
(July 2016). A list of vertebrate fauna species recorded is provided in Table 2 through Table 5
(refer to Appendix A.8 of the PER).

•

‘Vertebrate Fauna Assessment – Access Road and Groundwater Infrastructure Areas’.
Terrestrial Ecosystems (November 2018). A list of vertebrate fauna species recorded is
provided in Table 3 through Table 6 (refer to Appendix C of the Request for a Change to
Proposal under Section 45C of the Environmental Protection Act 1986).

The fauna habitats present and their distribution within the development envelope are shown in
Figure 1-2 and Figure 1-3.
Conservation-significant fauna species
Five conservation-significant species are considered to possibly occur within the development
envelope or vicinity. These species include:
•

Fork-tailed Swift (Apus pacificus) listed as Migratory under the Biodiversity Conservation Act
2016 (WA) (BC Act) and the Environment Protection and Biodiversity Conservation Act 1999
(Cmth) (EPBC Act).

•

Peregrine Falcon (Falco peregrinus) listed as Other Specially Protected Fauna under the BC
Act.

•

Malleefowl (Leipoa ocellata) listed as Vulnerable under the BC Act and EPBC Act.

•

Southern Death Adder (Acanthophis antarcticus) listed as Priority 3 by the DBCA.

•

Woma (Aspidites ramsayi) listed as Priority 1 by the DBCA.

For reference, photographs of the above species are provided in Plate 1-1 through Plate 1-5.
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Note, the Rainbow Bee-eater (Merops ornatus) was recorded within the development envelope
during surveys for the PER. This species was previously listed as Migratory under the BC Act and
EPBC Act. This species has recently been de-listed from both the BC Act and the EPBC Act.

Plate 1-1 Fork-tailed Swift (Apus pacificus)

Plate 1-2 Peregrine Falcon (Falco peregrinus)
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Plate 1-3 Malleefowl (Leipoa ocellata) (top) and Malleefowl mound (bottom)
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Plate 1-4 Southern Death Adder (Acanthophis antarcticus)

Plate 1-5 Woma (Aspidites ramsayi)

Introduced species
A number of introduced fauna species have been recorded by others within the vicinity of the
development envelope. These include the Goat (Capra hircus), Dromedary or One-humped Camel
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(Camelus dromedarius), Red Fox (Vulpes vulpes), Cat (Felis catus), Rabbit (Oryctolagus cuniculus) and
House Mouse (Mus musculus) – refer to Table 2 through Table 5 in Appendix A.8 of the PER and in
Table 3 through Table 6 in Appendix C of the Request for a Change in Proposal under Section 45C of
the EP Act.

1.3 Condition requirements
This section lists the conditions of approval (as they relate to terrestrial fauna) from both the
Australian Government and the Western Australian Government for the Sandy Ridge Facility.

1.3.1 Ministerial conditions – Australian Government
There are no conditions of approval regarding terrestrial fauna attached to the approval from the
Australian Government (EPBC 2015/7478).

1.3.2 Ministerial conditions – Western Australian Government
The conditions of approval from the Western Australian Government (MS 1078) and how they are
addressed in this Construction Fauna Management Plan (FMP) are provided in Table 1-4.
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Table 1-4 Conditions of approval attached to MS 1078

Condition
No.
11-1
11-2

11-3

Condition

Compliance – FMP

The proponent shall manage the implementation of the
proposal to meet the following environmental objective:
(1) ensure that impacts to terrestrial fauna are minimised.
Prior to the commencement of ground disturbing activities,
the proponent shall prepare and submit the Construction
Environmental Management Plan to the CEO, to
demonstrate that the environmental objective in Condition
11-1 will be met.
The Construction Environmental Management Plan shall
include:
(1) Results from a pre-clearing survey;
(2) Avoidance, mitigation and management measures,
including but not limited to recording sightings of
conservation significant species including the Malleefowl
and Rainbow Bee-eater; detailed clearing procedures,
implementation of a boundary fence, control measures for
feral fauna, and restricting vehicle speed limits;
(3) An adaptive management framework, including trigger
criteria, monitoring design and methodologies, and trigger
management actions;
(4) Incident reporting;
(5) Review periods; and
(6) Implementation reporting and auditing.

Chapter 2, Table 2-1 – the
objective of this FMP.
Chapter 2, Table 2-1.

With respect to:
(1) Extensive terrestrial fauna
field surveys of the development
envelope have been carried out
in 2016 for the PER and in 2018
for the Request for a Change in
Proposal under Section 45C of
the EP Act. Pre-clearing
inspections will be carried out
prior to construction to
determine if there are signs of
conservation-significant species
present and to flush out fauna
from the work areas (refer to
Chapter 2, Table 2-1). The results
of the pre-clearing inspections
will be supplied to the WA
Government as per
Condition 11-3 of MS 1078
(2) The Rainbow Bee-eater
(Merops ornatus) was recorded
within the development
envelope during surveys for the
PER. This species was previously
listed as Migratory under the BC
Act and EPBC Act. This species
has recently been de-listed from
both the BC Act and the EPBC
Act.
(2) (3) (4) (5) (6) refer to Chapter
2, Table 2-1; Table 2-2, Table 2-3,
Table 2-4; and Chapter 3 of this
CEMP.

11-4

After receiving notice in writing from the CEO that the
Construction Environmental Management Plan satisfies the
requirements of condition 11-1, the proponent shall:
(1) Implement the Construction Environmental
Management Plan, or any subsequent revisions as
approved by the CEO; and

Construction Fauna Management Plan – Sandy Ridge Facility
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Condition
No.

11-5
11-6

Condition
(2) Continue to implement the Construction Environmental
Management Plan, or any subsequent revisions as
approved by the CEO, until the CEO has confirmed by
notice in writing that the proponent has demonstrated the
objectives specified in condition 11-1 has been met and
therefore the implementation of the management plan is
no longer required.
The proponent may review and revise the Construction
Environmental Management Plan or any subsequent
revisions as approved by the CEO.
The proponent shall review and revise the Construction
Environmental Management Plan or any subsequently
approved revisions, as and when directed by the CEO.

Compliance – FMP

Chapter 3.
Chapter 3.

1.4 Rationale and approach
Extensive fauna assessments have been undertaken for the PER and the Request for a Change to
Proposal under the Section 45C of the EP Act (collectively referred to as the PER). These assessments
have been used to develop the FMP. They include:
•

Level 1 Vertebrate Fauna Assessment for the Sandy Ridge Project (Terrestrial Ecosystems
2016) – included in Appendix A.8 of the PER.

•

Tellus Holdings Limited: Sandy Ridge Project Malleefowl Assessment (MJ & AR Bamford
Consulting Ecologists 2016) – included in Appendix A.8 of the PER.

•

Vertebrate Fauna Assessment – Access Road and Groundwater Infrastructure Areas
(Terrestrial Ecosystems 2018) – included as Appendix C of the Request for a Change to
Proposal under the Section 45C of the EP Act.

Key assumptions used to develop the FMP include:
•

The Rainbow Bee-eater (Merops ornatus) was previously listed as Migratory under the BC
Act and EPBC Act. This species has recently been de-listed from both the BC Act and the
EPBC Act.

•

Five conservation-significant species are considered to possibly occur within the
development envelope or vicinity - Fork-tailed Swift (Apus pacificus), Peregrine Falcon (Falco
peregrinus), Malleefowl (Leipoa ocellata), Southern Death Adder (Acanthophis antarcticus)
and Woma (Aspidites ramsayi).

Risks to terrestrial fauna were assessed in detail using a risk-based approach in the PER (refer to
Chapter 8 of the PER). The risk assessment identified hazards and the nature of the hazard
(beneficial, neutral, adverse); evaluated the likelihood of the hazard occurring; and evaluated the
consequence of the potential impacts (scale, geographic extent, duration, ecological and social
sensitivity, reversibility, cumulative effects and likelihood of occurrence etc.). The risks identified in
the risk assessment as they relate to terrestrial fauna are those that are identified for
mitigation/management within this FMP (refer to Chapter 2).
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1.5 Index of Biodiversity Surveys for Assessments (IBSA)
If any further biological surveys are conducted on-site related to MS 1078, survey data will be submitted in
accordance with IBSA requirements.

Construction Fauna Management Plan – Sandy Ridge Facility
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2 ENVIRONMENTAL MANAGEMENT PLAN
PROVISIONS/REQUIREMENTS
2.1 Terrestrial fauna provisions/requirements
The terrestrial fauna provisions/requirements that will be implemented during construction of the
Sandy Ridge Facility are listed in Table 2-1. These include:
•

Condition 11-1 through Condition 11-6 of MS 1078.

•

Commitments made by Tellus in the PER.

•

Best practice mitigation/management measures.

Roles and responsibilities as they relate to these provisions/requirements are detailed in Appendix B.

Construction Fauna Management Plan – Sandy Ridge Facility
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Table 2-1 Provisions/requirements of FMP

Reference (MS
1078/PER)

Provision/requirement

Pre-development provisions/requirements
Construction Environmental Management Plan
Condition 11-1
Prior to the commencement of ground
through Condition disturbing activities, the proponent shall
11-6 MS 1078.
prepare and submit a Construction
Environmental Management Plan to the
CEO, to demonstrate compliance with
Conditions 11-1 through 11-6 of MS 1078.
Condition 11-2
The proponent shall manage the
through 11-6
implementation of the proposal to
ensure that impacts to terrestrial fauna are
MS 1078.
minimised, in compliance with Conditions
11-1 through 11-6 of MS 1078.
Direct impact provisions/requirements
Water storage/drains
Section 10.4.4 of
Design water storage ponds to reduce fauna
PER.
accessibility and incorporate egress points
and deterrent devices such as high visibility
material flapping.

Section 10.4.4 of
PER.

Construct artificial water bodies and drains
with non-slippery sides and install egress
points so that animals that enter a water
body can escape.

Pre-clearing inspections and inductions
- Condition 11-3
Conduct pre-clearing surveys prior to any
MS 1078
ground disturbance to determine if there
- Section 10.4.4 of are any signs of fauna (particularly
PER.
conservation significant fauna) activity
within the area proposed for clearing.
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How to implement

When to
implement

Responsibility

Environmental criteria
(trigger/threshold
level)

Response actions (trigger
level/threshold contingency
actions)

Monitoring

Reporting

Outcome

Submit FMP to the CEO.

Preconstruction.

Tellus Perth
Manager –
HSECQ.

Non-compliance with
Condition 11-1 through
Condition 11.-6 in
MS 1078.

Submit FMP to CEO.

N/A

N/A

Minimise direct and
indirect impacts to
terrestrial fauna during
construction.

Implement this FMP during
construction. See
requirements below.

Construction

Tellus Perth
Manager –
HSECQ, Sandy
Ridge Site
Technician,
Contractor.

Non-compliance with
Condition 11-2 through
Condition 11-6 in
MS 1078.

See response actions below.

See monitoring
requirements below.

See reporting requirements
below.

Minimise direct and
indirect impacts to
terrestrial fauna during
construction.

Design water storage ponds
to reduce fauna accessibility
and incorporate deterrent
devices, as appropriate.

Preconstruction.

Tellus Perth
Manager –
HSECQ.

N/A

N/A

N/A

N/A

Construct artificial water
bodies and drains with
fauna egress points.

Construction.

Tellus Perth
Manager –
HSECQ.

- Fauna trapped within
artificial waterbody.

- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.
- If conservation significant
fauna species are sighted,
follow procedure as per
F.13.

- Daily inspection of
artificial water bodies
and drains for trapped
fauna.
- Monthly inspection of
the integrity and
effectiveness of fauna
deterrent devices
incorporated into
water storage ponds.

- If conservation significant
fauna species are sighted,
follow procedure as per
F.13.
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Minimise indirect
impacts to terrestrial
fauna with regards to
water storage ponds
(prevent
drowning/entrapment)
.
Minimise indirect
impacts to terrestrial
fauna with regards to
water storage ponds
(prevent
drowning/entrapment)
.

Pre-clearing inspections
undertaken prior to
construction (within 7 days
of clearing vegetation,
ground disturbance or
blasting). Inspections to be
undertaken by experienced
and licenced fauna
spotter/handler or
environmental personnel (as
appropriate) to:

Construction.

Experienced
and licenced
Fauna/Spotter
Handler (if
capture/
relocate
required),
suitably
qualified
environmental
staff, Sandy

- Fauna sighted in
areas to be cleared.
- Conservationsignificant fauna
sighted in areas to be
cleared.

- Flush out fauna from work
areas via meander
technique (making noise
and rustling bushes).
- Capture/relocate fauna (if
required).
- If conservation significant
fauna species are sighted,
follow procedure as per
F.13.

-

- If conservation significant
fauna species are sighted,
follow procedure as per
F.13.
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any

Minimise direct
impacts to terrestrial
fauna, including
conservationsignificant species
(prevent injury/death).
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Reference (MS
1078/PER)

Section 10.4.4 of
PER.

Provision/requirement

Avoid direct and indirect impacts to
conservation-significant fauna species.
Educate contractors during inductions and
regular toolbox meetings regarding the
potential presence of conservationsignificant species including:
Fork-tailed Swift.
Peregrine Falcon.
Malleefowl.
Southern Death Adder.
Woma.
Educate contractors during inductions
regarding the potential presence of feral
fauna species, the main species of concern
being:
Red Fox.
Cat.

Vegetation clearing
- Condition 11-3
MS 1078
- Section 10.4.4 of
PER.

Develop and implement specific vegetation
clearing procedures to minimise impacts on
fauna (including conservation significant
fauna and their habitat).

Construction Fauna Management Plan – Sandy Ridge Facility

How to implement
- Determine if there are any
signs of conservationsignificant fauna activity
within the area proposed
for clearing. This would
include inspections of
known Malleefowl mounds
in the development
envelope (plus a 50 m
buffer).
- Flush out mobile fauna
from work areas.
- Capture and relocate
fauna, if required.
- Educate contractors of the
presence of the species via
inductions, toolbox talks,
training (refer to Chapter 7).
- Implement the procedures
outlined in this FMP.
- Implement the Vegetation
Clearing Procedures (refer
to Appendix C).
- Implement the procedures
outlined in the Flora and
Vegetation Management
Plan, Bushfire Management
Plan, and Traffic
Management Plan to
manage indirect impacts to
conservation-significant
species.

- Implement measures
outlined in Flora and
Vegetation Management
Plan (FVMP) and Vegetation
Clearing Procedures (refer
to Appendix C).
- Avoid removing large
trees, where possible. If
large trees need to be
removed, visually inspect for
bird nests (particularly
Peregrine Falcon).

When to
implement

Responsibility
Ridge Site
Technician (as
appropriate).

Preconstruction,
construction.

Sandy Ridge
Site
Technician
and
Contractor.

Environmental criteria
(trigger/threshold
level)

Response actions (trigger
level/threshold contingency
actions)

Monitoring

Injury/mortality of
- Fork-tailed Swift.
- Peregrine Falcon.
- Malleefowl.
- Southern Death
Adder.
- Woma.

- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.
- Report incident to
appropriate agency in WA
Government.

- Prior to shift
commencement,
inspect flora and
vegetation mitigation/
management controls,
where applicable.
Works not to
commence unless
inspections are found
to be satisfactory
(refer to Table 2-2).
- Weekly inspection of
vegetation clearing
boundaries to ensure
they are intact (refer to
Table 2-2).
- Weekly monitoring of
vegetation clearing
(refer to Table 2-3).

- Report
sightings/mortalities of
conservation-significant
species to WA Government
(as outlined below).
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Minimise direct and
indirect impacts to
terrestrial fauna,
including conservationsignificant species
(prevent injury/death).

- Investigation raised in line
with incident report
procedure within EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.
- If significant incident,
report to appropriate
agency in WA Government.
- Commence rehabilitation
immediately.

- Prior to shift
commencement,
inspect flora and
vegetation mitigation/
management controls,
where applicable.
Works not to
commence unless
inspections are found
to be satisfactory
(refer to Table 2-2).
- Weekly inspection of
vegetation clearing
boundaries to ensure
they are in-tact (refer
to Table 2-2).

- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Minimise disturbance
to flora and vegetation
(fauna habitat) outside
of the approved
disturbance footprint
during construction.

Sighting of feral fauna
species.

Preconstruction,
Construction.

Tellus Perth
Manager –
HSECQ, Sandy
Ridge Site
Technician,
Contractor.

- Vegetation Clearing
Procedures not
followed.
- Large trees removed
without visual
inspection for bird
nests.

Reporting

Outcome

improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).
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Reference (MS
1078/PER)

Section 10.4.4 of
PER.

Provision/requirement

Ensure that clearing is minimised and
conducted in stages, where practical.

Conservation-significant species sightings
- Condition 11-3
Report sightings or mortalities of
MS 1078
conservation-significant species to WA
- Section 10.4.4 of Government.
PER.

Indirect impact provisions/requirements
Fauna welfare
Section 10.4.4 of
Pets not permitted on-site.
PER.

How to implement

Responsibility

Environmental criteria
(trigger/threshold
level)

Response actions (trigger
level/threshold contingency
actions)

Monitoring

Reporting

Outcome

- Weekly monitoring of
vegetation clearing
(refer to Table 2-3).

Implement measures
outlined in FVMP and
Vegetation Clearing
Procedures (refer to
Appendix C).

Construction.

Sandy Ridge
Site
Technician,
Contractor.

- Vegetation cleared
more than 14 days
prior to construction in
the area.

- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.

- Weekly monitoring of
vegetation clearing.,
ensuring vegetation
clearing is undertaken
progressively, prior to
construction (and not
undertaken in advance
of construction) (refer
to Table 2-3).

- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Maintain flora and
vegetation (fauna
habitat) within the
approved disturbance
footprint for as long as
possible during
construction.

Report sightings/mortalities
of conservation-significant
species to WA Government.
Sightings/mortalities to be
recorded on Conservationsignificant Fauna Report
Form (refer to Appendix D).

Construction

Sandy Ridge
Site
Technician,
Contractor.

- Sighting of
conservationsignificant fauna
species on-site
including
- Fork-tailed Swift.
- Peregrine Falcon.
- Malleefowl.
- Southern Death
Adder.
- Woma.

- Report
sightings/mortalities of
conservation-significant
species to WA Government.
Sightings/ mortalities to be
recorded on Conservationsignificant Fauna Report
Form (refer to Appendix D).
- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.
- Install warning signs if
sightings are made regularly
at particular locations along
roads.

- Monitor sightings/
mortalities for trends
in location of sighting
or mortality or reason
of mortality.

- Report
sightings/mortalities of
conservation-significant
species to WA Government.
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Monitor and report
sightings/mortality of
conservationsignificant species.

Induction to include ban on
bringing pets to site.
Erect posters on key
environmental matters,
including no pets.

Construction.

Sandy Ridge
Site
Technician,
Contractor.

- Pets brought to site.

- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.

- Random inspection of
work areas.

- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities

Minimise indirect
impacts to terrestrial
fauna with regards to
domestic animals
(prevent
injury/mortality).

Ensure pets are not brought
to site at any time during
construction.

Construction Fauna Management Plan – Sandy Ridge Facility
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Reference (MS
1078/PER)

Provision/requirement

How to implement

When to
implement

Responsibility

Environmental criteria
(trigger/threshold
level)

Response actions (trigger
level/threshold contingency
actions)

Monitoring

Reporting

Outcome

or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Minimise indirect
impacts to native
fauna from the
presence of
waste/rubbish/food
scraps and prevent
attraction of feral
fauna on-site.

Section 10.4.4 of
PER.

Manage waste and rubbish appropriately to
ensure fauna have no access to scraps or
rubbish.

Place rubbish (including
food scraps and cigarette
butts) into closed
containers/rubbish bins.
Class II landfill to be
operated in compliance with
the EP (Rural Landfill)
Regulations i.e. ensure
waste is covered with inert
material (soil) regularly.

Construction.

Sandy Ridge
Site
Technician,
Contractor.

- Waste/rubbish/
cigarette butts/food
scraps not placed in
closed containers or
found on the ground.

- Immediately pick up
waste/rubbish/ cigarette
butts/food scraps and
dispose of in sealed
container/ rubbish bins.
- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.

- Weekly inspection of
the integrity of rubbish
bins. Ensure rubbish
bins are emptied on a
regular basis (refer to
Table 2-2).

Section 10.4.4 of
PER.

Feeding of fauna not permitted on-site.

Induction to include ban on
feeding fauna.

Construction

Sandy Ridge
Site
Technician,
Contractor.

- Feeding fauna.

- Immediately cease feeding
fauna and dispose of food
scraps in sealed container/
rubbish bins.
- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.

- Random inspection of
work areas.

- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Minimise indirect
impacts to native
fauna from feeding
and prevent attraction
of feral fauna on-site.

Erect posters on key
environmental matters,
including no feeding.
No feeding of fauna on-site.
Place rubbish (including
food scraps) into closed
containers/rubbish bins.

- Condition 11-3
MS 1078
- Section 10.4.4 of
PER.

Feral fauna
- Condition 11-3
MS 1078
- Section 10.4.4 of
PER.

Install boundary fencing around operational
areas to exclude fauna.

Install fencing around mine
infrastructure areas and
accommodation village (and
other areas deemed
necessary) to exclude fauna.

Construction.

Sandy Ridge
Site
Technician.

- Fencing compromised
(broken, holes).

- Fix fencing.
- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.

- Monthly inspection of
the integrity of fencing
around mine
infrastructure areas
and accommodation
village (and other areas
with fencing).

- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).

Minimise direct and
indirect impacts to
native fauna by
excluding from
operational areas and
accommodation
village.

Implement control measures (i.e. physical
or chemical) if feral fauna numbers increase
on-site.

Monitor presence of feral
fauna on-site. If numbers
increase, determine the
most appropriate control
measures to use in

Construction

All personnel
(for
opportunistic
recording
sightings of

- Feral fauna observed
on-site.

- Record feral fauna species
on Feral Fauna Register
(refer to Appendix E).
- Investigate need and
control measures with

- Monthly monitoring
of the presence of feral
fauna on-site. If
numbers increase,
determine most

- Record feral fauna species
sightings on Feral Fauna
Register (refer to
Appendix E).

No net gain in feral
fauna numbers on-site.
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Reference (MS
1078/PER)

Provision/requirement

How to implement

When to
implement

consultation with the
relevant agency within the
WA Government. Record
feral fauna species on Feral
Fauna Register (refer to
Appendix E).

Traffic management
Section 10.4.4 of
Develop vehicle strike procedures.
PER.

- Condition 11-3
MS 1078
- Section 10.4.4 of
PER.

Develop and implement Traffic
Management Plan. With regards to fauna,
the plan will include measures to reduce the
incidence of fauna strike, such as:
- Preventing unauthorised driving off
designated access roads.
- Limiting night time driving.
- Restricting vehicle speeds.
Refer to Traffic Management Plan in
Appendix G.
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Responsibility
feral fauna),
Sandy Ridge
Site
Technician
(for monthly
monitoring).

Environmental criteria
(trigger/threshold
level)

Response actions (trigger
level/threshold contingency
actions)
appropriate agency within
WA Government

Monitoring

Reporting

appropriate control
measures to use in
consultation with
appropriate agency
within WA
Government.

- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).
- Implement Vehicle Strike
Procedure (refer to
Appendix F).
- Record fauna vehicular
strike on Fauna Vehicle
Strike Record within EMS
(refer to Appendix F).
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).
- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).
- Implement Vehicle Strike
Procedure (refer to
Appendix F).
- Record fauna vehicular
strike on Fauna Vehicle
Strike Record within EMS
(refer to Appendix F).
- Monthly environmental
report prepared in relation
to compliance with
environmental management
controls on site. Include
results of inspections and
monitoring. Identify any
improvement opportunities
or non-conformances (refer
to Table 2-4).

Develop and then
implement Vehicle Strike
Procedures (refer to
Appendix F).

Preconstruction,
construction.

Sandy Ridge
Site
Technician
and
Contractor.

- Injured or dead fauna
due to vehicular fauna
strike.

- Implement Vehicle Strike
Procedures (refer to
Appendix F).

- Monitor fauna
vehicular strike for
trends in location of
mortality or
circumstance
surrounding mortality.

Implement the steps
required to prevent fauna
strike outlined in the Traffic
Management Plan.

Preconstruction,
construction.

Tellus Perth
Manager –
HSECQ, Sandy
Ridge Site
Technician,
Contractor.

- Injured or dead fauna
due to vehicular fauna
strike.

- Implement Vehicle Strike
Procedures (refer to
Appendix F).

- Monitor fauna
vehicular strike for
trends in location of
mortality or
circumstance
surrounding mortality.

Outcome

Mechanism for
addressing fauna
vehicle strike. Avoid
indirect impacts from
vehicular strike to
terrestrial fauna,
including conservationsignificant species
(prevent injury/death).

Minimise indirect
impacts from vehicular
strike to terrestrial
fauna, including
conservationsignificant species
(prevent injury/death).
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Reference (MS
1078/PER)

Provision/requirement

Bushfire management
Section 10.4.4 of
Develop and implement Bushfire Risk
PER.
Management Plan. Reduce bushfire related
impacts to fauna by (among other
measures):
- Developing fire breaks around assets
(prevention).
- Assigning designated smoking areas
(prevention).
- Prohibiting open flames within 20 m of
flammable material (prevention).
- Ensuring that any hot works to be
undertaken are done so only with a permit
(prevention).
- Undertaking bushfire load assessments
annually to assess bushfire potential and
the need for pro-active controls
(prevention).
- Implementing bushfire suppression
techniques in case of bushfire
(suppression).

How to implement

Implement the steps
required to prevent
bushfires outlined in the
Bushfire Management Plan.
Implement the Emergency
Response Management
Plan.

When to
implement

Preconstruction,
construction.

Responsibility

Tellus Perth
Manager –
HSECQ, Sandy
Ridge Site
Technician,
Contractor.

Environmental criteria
(trigger/threshold
level)

Response actions (trigger
level/threshold contingency
actions)

Monitoring

Bushfire resulting from
construction activities.

- Implement bushfire
response procedure within
Bushfire Risk Management
Plan and Emergency
Response Management
Plan.
- Investigation raised in line
with incident report
procedure housed within
EMS.
- Cause investigated as part
of the procedure and
addressed to ensure the
likelihood of reoccurrence is
reduced.
- Bushfire reported to
appropriate agency within
WA Government.

Refer to Bushfire Risk
Management Plan.

Reporting

Outcome

- Annual report prepared in
relation to compliance with
FVMP (refer to Table 2-4).
Refer to Bushfire Risk
Management Plan.

Prevent bushfires
during construction.

Refer to Bushfire Risk Management Plan in
Appendix H.
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2.2 Inspections and monitoring
Site inspections and monitoring will be undertaken by contractors and by a suitably qualified Site
HSE Officer (e.g. Sandy Ridge Site Technician or HSECQ Manager – Perth).
Specific environmental inspections, including timing and responsibilities are provided in Table 2-2.
The findings (including photographs) of the environmental inspections/audits will be recorded on an
Environmental Inspection Checklist housed within an Environmental Management System (EMS)
(refer to Appendix I). Any improvement opportunities or non-conformances will be reported on a
monthly basis via the EMS.
Table 2-2 Fauna inspections – Sandy Ridge Facility

Requirement
Inspect flora and vegetation mitigation/management
controls, where applicable. Works not to commence
unless inspections are found to be satisfactory.
Inspect vegetation clearing boundaries to ensure they are
in-tact.
Inspect adherence to the designated traffic access and
transport routes (this may include observation from
strategic locations).
Inspect artificial water bodies and drains for trapped
fauna.
Inspect integrity of rubbish bins. Ensure rubbish bins are
emptied on a regular basis.
Inspect integrity of fencing around mine infrastructure
areas and accommodation village.
Inspect integrity and effectiveness of fauna deterrent
devices incorporated into water storage ponds.

Timing
Prior to shift
commencement.
Weekly.
Weekly.
Daily.
Weekly.
Monthly.
Weekly.

Responsibility
Contractor or Sandy
Ridge Site Technician.
Sandy Ridge Site
Technician.
Sandy Ridge Site
Technician.
Sandy Ridge Site
Technician.
Sandy Ridge Site
Technician.
Sandy Ridge Site
Technician.
Sandy Ridge Site
Technician.

Specific monitoring requirements, including timing and responsibilities are provided in Table 2-3. The
results of the monitoring will be kept in a written record within the EMS. This will include reporting
opportunities or non-conformances on a monthly basis.
Table 2-3 Fauna monitoring requirements – Sandy Ridge Facility

Requirement
Monitoring of vegetation
clearing.

Monitoring of feral fauna.

Timing
Weekly. Prior to vegetation removal and
establishment of no-go zones and ongoing
post vegetation removal through to the
cessation of construction activities.
Ongoing. Monitor presence of feral fauna
on-site. If numbers increase, determine
most appropriate control measures to use
in consultation with appropriate agency
within WA Government (refer to Table
2-1).
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Responsibility
Sandy Ridge Site
Technician.

Sandy Ridge Site
Technician.

22

2.3 Reporting
A fauna management report will be prepared and will feed into an Environmental Report that will be
prepared monthly. This report will be prepared by the HSECQ department within Tellus. The report
will outline compliance with the management controls on-site, the results of inspections and
monitoring, and any improvement opportunities or non-conformances.
Annual auditing and subsequent reporting will also be undertaken to ensure compliance with this
FMP. Auditing and reporting will be consistent with the Compliance Assessment Plan for the Facility.
This report will be prepared by the HSECQ department within Tellus. A summary of reporting
requirements required under this FMP is provided in Table 2-4.
Table 2-4 Fauna reporting requirements – Sandy Ridge Facility

Requirement
Report sightings/mortalities of conservationsignificant species to WA Government.
Prepare environmental report in relation to
compliance with environmental management controls
on site. Include results of inspections and monitoring.
Identify any improvement opportunities or nonconformances
Prepare annual report in relation to compliance with
the FMP (consistent with Compliance Assessment
Plan).
Report pollution incidents resulting in offsite impacts
to the appropriate agency within the WA Government.
Record complaints and stakeholder interactions.
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Timing
As required.

Responsibility
Site HSE Officer.

Monthly.

Tellus Perth Manager –
HSECQ

Annually.

Tellus Perth Manager –
HSECQ

As required.

All.

As required.

All.
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3 ADAPTIVE MANAGEMENT AND REVIEW OF
ENVIRONMENTAL MANAGEMENT PLAN
3.1 Review
As per Condition 11-5 and Condition 11-6 of MS 1078, this FMP will be reviewed and revised
periodically. At a minimum, this FMP will be revised to address terrestrial fauna management
aspects related to rehabilitation and closure no less than five years prior to the rehabilitation of the
first cell.

3.2 Continuous improvement
Continuous improvement of this FMP will be achieved by the ongoing evaluation of environmental
management performance against environmental policies, objectives and targets for the purpose of
identifying opportunities for improvement. The continuous improvement process will be designed
to:
•

Identify areas of opportunity for improvement of environmental management and
performance.

•

Determine the cause or causes of non-conformances and deficiencies.

•

Develop and implement a plan of corrective and preventative action to address any nonconformances and deficiencies.

•

Verify the effectiveness of the corrective and preventative actions.

•

Document any changes in procedures resulting from process improvement.

•

Make comparisons with objectives and targets.

3.3 Change management
Further refinements may result from detailed design refinement or changes identified during
construction. Any design changes or changes in the scope of works will be managed using Tellus’
Change Management Procedure (DOCID-88105952-697).
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4 STAKEHOLDER CONSULATION
A summary of the stakeholder and government authority consultation completed to date which has
informed the FMP is presented in Table 4-1. Consultation will continue with the relevant
stakeholders and government agencies where there is a variation to the FMP. This consultation will
be documented in the subsequent revisions of the FMP.
Table 4-1 Stakeholder consultation summary

Stakeholder/government
authority
Environmental Protection
Authority Services
Environmental Protection
Authority Services

Date

Summary

1 November 2017

DWER EPA Services

2 March 2018

DWER EPA Services

14 March 2019

DWER EPA Services

2 April 2019

DWER EPA Services

3 April 2019

Tellus submits proposed Targeted Flora Survey Plan to
Environmental Protection Authority Services.
Environmental Protection Authority Services provides
feedback on the Targeted Flora Survey Plan to Tellus
from Terrestrial Ecosystems Branch.
Tellus summarises consultation between Tellus and
Environmental Protection Authority Services of DWER
with the objective of avoiding duplication of a
Targeted Survey for potentially conservationsignificant flora at Sandy Ridge.
Meeting to provide status update on the development
of management plans required to be submitted prior
to commencing ground disturbance at Sandy Ridge.
Tellus advised conditions 10-5 and condition 11-2 are
understood to require submission, not approval of
management plans prior to ground disturbance.
DWER EPA Services recommends that FVMP is
compiled as per the template provided in ‘Instructions
on how to prepare Environmental Protection Act 1986
Part IV Environmental Management Plans’ WA EPA
2018.
Tellus requests deviation from provisions table in
Chapter 2 of ‘Instructions on how to prepare
Environmental Protection Act 1986 Part IV
Environmental Management Plans’ WA EPA 2018.
Deviation required to include additional subject
matter. DWER EPA Services accepts proposed
deviation.

3 November 2017

Construction Fauna Management Plan – Sandy Ridge Facility

25

5 REFERENCES
M.J & A.R Bamford Consulting Ecologists, 2016, ‘Tellus Holdings Limited: Sandy Ridge Project,
Malleefowl Assessment’.
Terrestrial Ecosystems, 2016, ‘Level 1 Vertebrate Fauna Assessment for the Sandy Ridge Project’.
Terrestrial Ecosystems, 2018, ‘Vertebrate Fauna Assessment – Access Road and Groundwater
Infrastructure Areas’.

Construction Fauna Management Plan – Sandy Ridge Facility

26

APPENDIX A: MINISTERIAL APPROVALS

Construction Fauna Management Plan – Sandy Ridge Facility

27

Australian

Government

Department of the Environment and Energy

EPBC Ref: 2015/7478
Mr Duncan van der Merwe
Group Managing Director
Tellus Holdings Ltd
Suite 2, Level 10
151 Castlereagh Street
SYDNEY NSW 2000

Dear Mr van der Merwe

Decision on approval
Sandy Ridge Project, Shire of Coolgardie, Western Australia
I am writing to you in relation to the proposal to construct and operate an open-cut kaolin clay
mine, arid near-surface geological waste repository within the mine voids, and associated
infrastructure for the storage, treatment, recovery and permanent isolation (disposal) of
hazardous and intractable wastes (including low level radioactive wastes), approximately 75 km
north-east of Koolyanobbing in the Shire of Coolgardie, Western Australia. Thank you for Tellus
Holding Ltd's comments on the proposed decision.
I have considered the proposal in accordance with Part 9 of the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) and have decided to grant an approval to Tellus
Holdings Ltd. The details of my decision are attached. The proposal must be undertaken in
accordance with the conditions specified in the approval.
I would appreciate your assistance by informing me when you provide the information specified
in the conditions and who will be the contact person responsible for the administration of the
approval decision.
Please note, any plans required as conditions of approval will be regarded as public documents
unless you provide sufficient justification to warrant commercial-in-confidence status.
You should also note that this EPBC Act approval does not affect obligations to comply with any
other laws of the Commonwealth, state or territory that are applicable to the action. Neither does
this approval confer any right, title or interest that may be required to access land or waters to
. take the action.
The Department has an active audit program for proposals that have been referred or approved
under the EPBC Act. The audit program aims to ensure that proposals are implemented as
planned and that there is a high degree of compliance with any associated conditions. Please
note that your project may be selected for audit by the Department at any time and all related
records and documents may be subject to scrutiny. Information about the Department's
compliance monitoring and auditing program is enclosed.
I have also written to the following parties to advise them of this decision:
•
•

Senator the Hon Matt Canavan, Minister for Resources and Northern Australia
The Hon Greg Hunt MP, Minister for Health
GPO Box 787 Canberra ACT 2601 • Telephone 02 6274 1111 • www.environment.gov.au

•

Senator the Hon Nigel Scullion, Minister for Indigenous Affairs

•

The Hon Michael McCormack MP, Minister for Infrastructure and Transport

•

The Honourable Roger Cook MLA, WA Deputy Premier; Minister for Health; Mental
Health

•

Mr Mike Rowe, Director General of the WA Department of Water and Environmental
Regulation and delegated contact for Stephen Dawson MLC, Minister for Environment;
Disability Services; Electoral Affairs.

If you have any questions about this decision, please contact the project manager, Tom Schindl,
by email to Thomas.Schindl@environment.gov.au,
or telephone 02 6159 7341 and quote the
EPBC reference number shown at the beginning of this letter.
Yours sincerely

Chris Videroni
A/g Assistant Secretary
Assessments (WA, SA, NT) and Post Approvals Branch

7

January 2019
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Australian Government
Department of the Environment and Energy

APPROVAL
Sandy Ridge Project, Shire of Coolgardie, Western Australia (EPBC 2015/7478)
This decision is made under sections 130(1) and 133(1) of the Environment Protection and Biodiversitv
Conservation Act 1999 (Cth). Note that section 134(lA) of the EPBC Act applies to this approval, which
provides in general terms that if the approval holder authorises another person to undertake any part
of the action, the approval holder must take all reasonable steps to ensure that the other person is
informed of any conditions attached to this approval, and that the other person complies with any such
condition.
Details
Person to whom the
approval is granted
(approval holder)

Tellus Holdings Ltd

ACN or ABN of approval
holder

ACN: 138 119 829

Action

Construct and operate an open-cut kaolin clay mine, arid near-surface
geological waste repository within the mine voids, and associated infrastructure
for the storage, treatment, recovery and permanent isolation (disposal) of
hazardous and intractable wastes (including low level radioactive wastes),
approximately 75 km north-east of Koolyanobbing in the Shire of Coolgardie,
Western Australia [As described in EPBC referral 2015/7478 subject to the
variations of the action accepted by the Minister under section 156B on Friday,
22 December 2017 and Friday, 9 November 2018].

Proposed Approval decision
My decision on whether or not to approve the taking of the action for the purposes of the controlling
provision for the action is as follows.
Controlling Provisions
Nuclear actions
Section 21

Approve

Section 22A

Approve

Period jor which the approval has effect
This approval has effect until 31 December 2048
Decision-maker
Name and position

Chris Videroni
A/g Assistant Secretary, Assessments (WA, SA, NT) and Post Approvals Branch
nt of the Environment and Energy

Signature
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Conditions of approval

This approval is subject to the conditions under the EPBC Act as set out in ANNEXURE A.
ANNEXURE A - CONDITIONS OF APPROVAL
Part A - Conditions

1.

specific to the action

To manage the impacts of the action on the environment, the approval holder must comply with
conditions 1 and 9 attached to the WA approval to the extent those conditions apply to the taking
of the action specified in this approval.

2.

(1) To enable the early detection of any leachate and to protect the environment from impacts from
leachate to deep groundwater, the approval holder must submit a deep groundwater monitoring
and management plan. The deep groundwater monitoring and management plan must commit the.
approval holder to undertake monitoring and management of potential impacts to the groundwater

wi th i n ttreweatheretfgrani te amtgrantteiJan:h·u-cKtlJedro"ct}crs-s-p-etiftelt~lJPl'oval
holder must not commence waste receival unless the Minister has approved the deep groundwater

monitoring and management plan in writing. If the Minister approves the deep groundwater
monitoring and management plan then the approved deep groundwater monitoring and
management plan must be implemented.
(2) The deep groundwater monitoring and management plan must specify:
a.

monitoring procedures and protocols, including monitoring location points and
frequency of monitoring [minimum every six (6) months);

b.

mitigation and management measures;

c.

an adaptive management framework, including early warning triggers, trigger
criteria, monitoring design and methodologies, and trigger management actions;

d.

incident reporting;

e.

review periods; and

f.

implementation reporting and auditing by a suitably qualified person.

(3) To be capable of detecting any potential contamination of groundwater, the deep groundwater
monitoring and management plan must include parameters collected during at least 12 months of
baseline monitoring of groundwater and soil quality undertaken prior to commencing

waste

receival.

3.

To exclude potential floodwaters from the site and to prevent the release of potentially
contaminated floodwaters to the environment, the approval holder must ensure that any surface
water that enters or leaves the action area cannot spread contaminants out of the action area. To
meet this objective the approval holder must ensure that monitoring of the action's impacts is
capable of detecting any contaminants before they can be transported out of the action area.

4.

To ensure a nationally consistent approach to the environmental regulation of PFAS, the approval
holder must implement the PFAS National Environmental

Management

Plan.
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5.

The approval
description

holder must ensure waste emplacement

of this approval notice. The approval holder must not emplace waste by borehole

disposal (commonly

referred to as the BOSS method).

Part B - Standard administrative
Notification
6.

is undertaken as described in the action

conditions

of date of commencement

The approval

of the action

holder must notify the Department

in writing of the date of commencement

action within 10 business days after the date of commencement
Compliance

of the

of the action.

records

7.

The approval

8.

If the Department
compliance

holder must maintain accurate and complete compliance
makes a request in writing, the approval

records to the Department

within the timeframe

records.

holder must provide electronic copies of
specified in the request.

Note: Compliance records may be subject to audit by the Department or an independent auditor in accordance with section
4S8 of the EPBC Act, and or used to verify compliance with the conditions. Summaries of the result of an audit may be
published on the Department's website or through the general media.

Annual compliance reporting
9.

The approval holder must prepare a compliance report for each 12 month period following the date
of commencement of the action, or as otherwise agreed to in writing by the Minister. The approval
holder must:
a.

publish each compliance report on the website within 60 business days following the relevant
12 month period;

b.

notify the Department by email that a compliance report has been published on the website
within five business days of the date of publication;

c.

keep all compliance reports publicly available on the website until this approval expires;

d.

exclude or redact sensitive ecological data from compliance reports published on the website;
and

e.

where any sensitive ecological data has been excluded from the version published, submit the
full compliance report to the Department within 5 business days of publication.

Note: Compliance reports may be published on the Department's website.

Reporting non-compliance
10. The approval holder must notify the Department in writing of any: incident; non-compliance with
the conditions; or non-compliance with the commitments made in plans. The notification must be
given as soon as practicable, and no later than two business days after becoming aware of the
incident or non-compliance. The notification must specify:
a.

the condition which is or may be in breach; and

b.

a short description of the incident and/or non-compliance.

11. The approval holder must provide to the Department the details of any incident or non-compliance
with the conditions or commitments made in plans as soon as practicable and no later than 10
business days after becoming aware of the incident or non-compliance, specifying:
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a.

any corrective action or investigation

which the approval holder has already taken or intends

to take in the immediate future;
b.

the potential impacts of the incident or non-compliance; and

c.

the method and timing of any remedial action that will be undertaken by the approval holder.

Independent audit
12. The approval holder must ensure that independent

audits of compliance with the conditions are

conducted as requested in writing by the Minister.
13. For each independent audit, the approval holder must:
a.

provide the name and qualifications of the independent auditor and the draft audit criteria to
the Department;

b.

only commence the independent audit once the audit criteria have been approved in writing
by the Department; and

c.

he Department wltnln

e approveo auolt

criteria.
14. The approval holder must publish the audit report on the website within 10 business days of
receiving the Department's approval of the audit report and keep the audit report published on the
website until the end date of this approval.
Completion

of the action

15. Within 30 days after the completion of the action, the approval holder must notify the Department
in writing and provide completion data.
Part C - Definitions

16. In these conditions, except where contrary intention is expressed, the following definitions are used:
a.

Action area is the area within the Development Envelope shown in Attachment B, which is the

area enclosed by a line drawn from the first coordinate in Attachment A to the next and so on
consecutively, with the final coordinate drawn from the final coordinate to the first. Due to the
action area lying over two metric rectangular grid (MGA) zone boundaries, Attachment A
provides coordinates for both MGA zone 50 and 5l.
b.

Approval holder is the person to whom the approval is granted.

c.

Business days means a day that is not a Saturday, a Sunday or a public holiday in the state or

territory of the action.
d.

Cleared area/s means the total areals (in hectares) within the action area where the action has

caused loss or lasting modification of habitat.
e.

of the action means the first instance of any specified activity associated with
the action including clearance of vegetation and construction of any infrastructure.
Commencement

Commencement does not include minor physical disturbance necessary to:
i.

undertake pre-clearance surveys or monitoring programs;

ii.

install signage and lor temporary fencing to prevent unapproved use of the project area;
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iii.

protect environmental and property assets from fire, weeds and pests, including erection
or construction of fencing and signage, and maintenance or use of existing surface access
tracks, if agreed in writing by the Department; and

f.

Commence/commencing
action area.

waste receival means the first instance any wastes accepted to the
.

g.

Completion data means an environmental report and spatial data information clearly detailing
the date, location, the approved Sandy Ridge development envelope, and actual total cleared
area/so The Department's preferred spatial data format is shapefile.

h.

Completion of the action means the day on which all specified activities associated with the

action have permanently ceased.
i.

Compliance records means all documentation or other material in whatever form required to
demonstrate compliance with the conditions of approval in the approval holder's possession or
that are within the approval holder's power to obtain lawfully;

j.

Compliance report(s) means written reports:

i.

providing accurate and complete details of compliance, incidents, and non-compliance
with the conditions and the plans;

ii.

consistent with the Department's Annual Compliance Report Guidelines (2014);

iii.

include a shapefile of any clearance of any protected matters, or their habitat, undertaken
within the relevant 12 month period; and

iv.

annexing a schedule of all plans prepared and in existence in relation to the conditions
during the relevant 12 month period.

k.

means the erection of a building or structure that is or is to be fixed to the ground
and wholly or partially fabricated on-site; the alteration, maintenance, repair or demolition of
any building or structure; preliminary site preparation work which involves breaking of the
ground (including pile driving); the laying of pipes and other prefabricated materials in the
ground, and any associated excavation work; but excluding the installation of fences and
signage.

I.

Department means the Australian Government agency responsible for administering the
EPBC Act or any other agency responsible for administering the EPBC Act from time to time

m.

Environment means the environment as defined under section 528 of the EPBC Act.

n.

EPBC Act means the Environment Protection and Biodiversity Conservation Act 1999 (Cth).

O.

Incident(s) means any event which has the potential to, or does, impact on protected
matter(s).

p.

Independent audit/s means an audit conducted by an independent and suitably qualified
person as detailed in the Environment Protection and Biodiversity Conservation Act 1999

Construction

Independent Audit and Audit Report Guidelines (2015).
q.

Minister means the Australian Government Minister administering the EPBC Act including any
delegate thereof.

r.

PFAS means per-and poly-fluoroalkyl substances.

s.

PFAS National Environmental

Management Plan means the PFAS National Environmental

Management Plan (HEPA 2018) or as amended.
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t.

Plan(s) means any of the documents required to be prepared, approved by the Minister,
and/or implemented by the approval holder and published on the website in accordance with

these conditions (includes action management plans and/or strategies);
u.

Protected matter(s) means a matter protected under a controlling provision in Part 3 of the
EPBe Act for which this approval has effect.

v.

Sensitive ecological data means data as defined in the Australian Government Department of
the Environment (2016) Sensitive Ecological Data - Access and Management Policy Vl.D.

w.

Suitably qualified person means a person who has professional qualifications, training, skills

and/or experience related to the nominated subject matter and can give authoritative
independent assessment, advice and analysis on performance relative to the subject matter
using the relevant protocols, standards, methods and/or literature.
x.

WA approval means the Ministerial Statement issued under the Western Australian

Environmental Protection Act 1986; titled 'Statement that a proposal may be implemented
-[Envfro-nmentaf-Protectio7rAct-~-;-Sam:t'YRidge-Fadlttyt;-Statemenlffi/§)--publtshe"d
0 [1
27 june 2018 as amended and in force from time to time.
y.

Website means a set of related web pages located under a single domain name attributed to

the approval holder and available to the public.
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2'12354.667

340' 58' 47.24 (160'

58' 47.24)

7 .. 127

13

30' 27' 20.2370

120' 00' 16.0918

50

6626890.008

788506.067

339' 34' 54.57 ('159'

34' 54.57)

5.060

13

30' 27' 20.2370

120' 00' '16.0918

51

66269'12.823

2'12352.775

339' 34' 54.57 (159' 34' 54.57)

5.060

14

30' 27' '19.9984

'120' 00' '15.9749

50

6626897.441

788503.'144

337' 00' 12.97 (157' 00' '12.97)

7.98'1

'14

30' 27' '19.9984

120' 00' '15.9749

51

6626920.089

2'12349.46'1

337' 00' '12.97 (157' 00' 12.97)

7.98'1

15

3~' 27' 19.8'164

120' 00' 15.8761

50

6626903.1 '17

788500.654

334' 47' 54.67 (154' 47' 54.67)

6.194

'15

30' 27' 19.8164

120'

51

6626925.626

212346.674

334' 47' 54.67 (154'

6.194

16

30' 27' 19.6436

120' 00' 15.7646

50

6626908.5'18

788497.82'1

330' 47' 28.96 (150' 47' 28.96)

6.095

'16

30' 27' '19.6436

'120'

S'I

GG2G930.flG9

2'1 2343.GGtJ

33U" 4(' LI:HJU('I~U" 4/' 2tJ.8U)

u.uv~

'17

30' 27' 19.4855

120' 00' '15.6528

50

6626913.466

788494.967

328' 29' 56.3'1

5.708

17

3~' 27' 19.4855

'120' 00' 15.6528

51

6626935.658

212340.445

328' 29' 56.31 (148'

29' 56.31)

5.708

18

30' 27' '19.3276

120' 00' '15.5281

50

66269'18.42'1

788491.768

325' 37' 45.45 ('145' 37' 45.45)

5.893

18

3~' 27' '19.3276

120'

5'1

6626940.436

212336.988

325' 37' 45.45 (145'

37' 45.45)

5.893

19

3~' 27' '19:1299

'120' 00' '15.3574

50

6626924.629

788487.375

323' 1'1'

40.69 ('143' '11' 40.69)

7.600

'19

30' 27' 19.1299

'120'

00' 15.3574

51

6626946.402

212332.271

323' '1'1'

40.69 ('143'

20

3~' 27' '18.6042

'120'

00' 14.8867

50

6626941 .: 157

788475.245

322' 12' 03.82 ('142'

08' 57.8895

00' 15.876'1

00' '1 S. 7040

00' 15.5281

GPO Box 787 Canberra ACT 2601 • Telephone 02 6274 1111
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The numeric precision shown does not reflect the spatial accuracy of the ground position.

Object Descri ption :
Estim ated area :

Constructed Object

1060.9133 (Ha)

Datum . GDA94

1 Main Polygon description.
Geographic coordinates

Grid coordinates
Northing(m)

Azimuths and distances

Easting(m)

Spheroidal dist. (rn)

Id

Latitude (South)

Longitude (East)

Zone

20

30' 27' 18.6042

120' 00' 14.8867

51

6626962.263

212319.28'1

322' 12' 03.82 (142' '12' 03.82)

Mid Azimuth

20.488

2'1

30' 27' 18.2821

120' 00' 14.5968

50

6626951.286

788467.772

322' 03' 19.84 ('142' 03' 19,84)

'12.579

21

30' 27' 18.282'1

120' 00' 14.5968

51

6626971.98'1

21231'1.281

322' 03' 19.84 (142' 03' 19.84)

12.579

22

30' 27' 18,0958

'120' 00' 14.4194

50

6626957.'149

788463.193

320' 29' 04.75 (140' 29' 04.75)

7.434

22

30' 27' 18.0958

'120' 00' 14.4'194

51

6626977.592

2'12306.397

320' 29' 04.75 ('140' 29' 04.75)

7.434

23

30' 27' 17.9424

120' 00' '14.2654

50

6626961 .986

788459.207

318' 59' '11.9'1

23

30' 27' 17.9424

120' 00' '14.2654

51

6626982.2'10

212302:160

318' 59' '11.9'1 (138' 59' 11.9'1)

6.263

24

30' 27' 17.7622

'120' 00' 14.0721

50

6626967.671

788454.197

317' 05' 37.88 (137' 05' 37.88)

7.573

24

30' 27' 17.7622

120' 00' 14.0721

51

6626987.622

212296.856

317' 05' 37.88 (137' 05' 37.88)

7.573

25

30' 27' 17.6627

120' 00' 13.9358

50

6626970.833

788450.641

310' 06' 42.34 (130' 06' 42.34)

4.755

25

30' 27' 17.6627

'120' 00' 13.9358

51

6626990.590

212293:137

310'

06' 42.34 (130' 06' 42.34)

4.755

26

30' 27' '17.6012

'120' 00' 13.8406

50

6626972.796

788448.152

306' 44' 09.'14(126' 44' 09.14)

3.167

26

30' 27' 17,60'12

'120' 00' '13.8406

5'1

6626992.418

212290.547

306' 44' 09.14 (126' 44' 09.14)

3:167

27

30' 27' 17.5203

120' 00' 13.6966

50

6626975.391

788444.376

302' 58' 19.03 (122' 58' 19.03)

4.579

27

30' 27' 17.5203

'120' 00' 13.6966

51

6626994,809

2'12286,638

302' 58' 19.03 (122' 58' 19.03)

4,579

28

30' 27' '17.3909

120' 00' 13.4323

50

6626979.565

788437.428

299' 28' 2'1. 70 CII 9' 28' 21.70)

8.100

28

30' 27' 17.3909

120' 00' 13.4323

51

6626998.608

212279.478

299' 28' 21.70 (I '19' 28' 21.70)

29

30' 27' '17.2302

'120' 00' 13.0451

50

6626984.787

788427.227

295' 35' 16.38 ('1'15'

('138' 59' '11.9'1)

35' 16.38)

6.263

8.100
11.453

29

30' 27' 17.2302

120' 00' '13.0451

51

6627003.282

212269.014

295' 35' 16.38 (115' 35' 16.38)

30

30' 27' 17.0593

120' 00' 12.6350

50

6626990.345

7884 '16.423

295' 41' 49.59 (115'

41' 49.59)

12 '141

30

30' 27' 17.0593

'120' 00' 12.6350

51

6627008.258

212257.93'1

295' 4r 49.59 (115'

41' 49.59)

'12.141

31

30' 27' 16.9710

120' 00' 1 2.3952

50

6626993.233

788410.094

293' 00' 14.61 (113'

00' 14.61)

6.952

3'1

30' 27' 16.9710

120' 00' 12.3952

51

66270'10.806

212251.458

293' 00' '14.61 (,113' 00' 14.61)

6.952

32

30' 27' 16.8976

120' 00' 'I 2. '1804

50

6626995.648

788404.424

291' 33' 20.92 (1'1'1' 33' 20.92)

6:159

32

30' 27' 16.8976

120' 00' '12.-1804

5'1

66270'12.917

2'12245.668

291' 33' 20,92 (111'

6,159

33

3~' 27' 16.8305

120' 00' 11.9630

50

6626997.867

788398.677

289' 35' 13.06(109' 35' 13.06)

6.157

33

30' 27' '16.8305

120' 00' 11.9630

51

6627014.828

212239.811

289' 35' 13.06 (109' 35' 13.06)

6:157

33' 20.92)

1'1.453

34

30' 27' 16.7754

'120' 00' 11.7578

50

6626999.71'1

788393.245

287' 13' 42.68 (107' '13' 42.68)

5.732

34

30' 27' 16.7754

'120' 00' 1'1.7578

51

66270'16.38'1

212234.289

287' '13' 42.68 (107' '13' 42.68)

5.732

35

30' 27' 16.73'1'1

120' 00' 11 .5665

50

662700'1212

788388:178

284' 58' 21.69 (104' 58' 21.69)

5.281

35

30' 27' 16.73'1'1

120' 00' '11 .5665

51

66270'17.6'10

212229.149

284' 58' 2'1.69 (104' 58' 21.69)

5.281

36

30' 27' 16.6988

120' 00' 11 .3965

50

6627002.326

788383.667

282' 21' 17.15 (102' 21' 17.15)

4.643

36

30' 27' '16.6988

120' 00' 11 .3965

51

66270'18.484

212224.585

282' zr 17.15

4.843

37

30' 27' 1 6.6866

'120' 00' 1'1.3187

50

6627002.758

788381.601

280' 16' 22.0'1 (100' 16' 22,01)

2:109

37

30' 27' 16.6866

'120' 00' '1'1 .3'1 87

51

6627018.805

2'12222.499

280' 16' 22.0'1 (100' 16' 22.01)

2.109

38

30' 27' '16.6752

'120' 00' '1 '1.2512

50

6627003.156

788379.809

281' 00' 04.82 ('10'1' 00' 04.82)

1.834

38

30' 27' 16.6752

120' 00' '1 '1.2512

51

6627019.107

212220.689

281' 00' 04.82 (101'

1.834

39

30' 27' 16.6607

'120' 00' 1'1 :104'1

50

6627003.708

788375.895

276' 30' 12.48 ( 96' 30' 12.48)

3.950

39

3~' 27' 16.6607

120' 00' 1'1 :1041

51

6627019.451

2122'16.75'1

276' 30' 12.48 ( 96' 30' 12.48)

3.950

40

30' 27' 16.6525

120' 00' 10.9998

50

6627004.034

788373:1 '19

275' '10' 46.69 ( 95' 10' 46.69)

2.793

(102' 21' 17.-15)

00' 04.82)

GPO Box 787 Canberra ACT 2601 • Telephone 02 6274 1111 -www.envlronment.qov.au
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The numeric precision shown does not reflect the spatial accuracy of the ground position.
Object Description:
Estim ated area :

Constructed Object
1060.9133 (Ha)

Datum . GDA94
1 Main Polygon description.
Geographic coordinates

Azimuths and distances

Grid coordinates

Id

Latitude (South)

Longitude (East)

Zone

40

3~' 27' 16.6525

'120' 00' 10.9998

51

66270'19.629

2122"13.96'1

275' "10' 46.69 ( 95' 10' 46.69)

2.793

41

3~' 2T 16.6490

'120' 00' '10,9463

50

6627004,180

78837'1,693

274' 18' 54,04 (94' '18' 54,04)

'1.432

r: .

QI>-Y-B-*-&99 f---2-1-'a-1-:M;38
i-"E4-'-1-8'-5'HJ4+94"-1-8'-54c
-- -:

bB·2

50

6627004,249

273' 04' '17,89 ( 93' 04' '17.89)

0.863

.. ,

on'~M9Q_

-1~Q!...:l-Q.(\"~")

4?

3~' 27' '16.6475

120' 00' 10,9'139

Northing(m)

Easting(m)

Spheroidal dist. (rn)

Mid Azimuth

788370,832

~

42

30' 2T 16,6475

120' 00' 10,9139

51

66270'19,722

2'12211.666

273' 04' '17.89( 93' 04' '17 .89)

0,863

43

30' 2T 16,6445

120' 00' '10.8675

50

'3627004,375

788369.594

274' 1T 57.13 (94' 17' 57.'13)

'1.242

43

30' 2T 16.6445

120' 00' '10,8675

51

6627019,783

2'122'10.424

274' 17' 57,13 (94' 17' 57.13)

'1.242

44

30' 2T 16.6435

120' 00' '10,7631

50

6627004.48'1

788366,808

270' 38' 25.76 ( 90' 38' 25.76)

2,786

44

30' 2T 16,6435

'120' 00' 10.7631

51

6627019,740

2 '12207 .636

270' 38' 25.76 ( 90' 38' 25,76)

2,786

45

30' 2T '16,6439

120' 00' 10,6592

50

6627004.542

788364.035

269' 44' '13,55 ( 89' 44' 13.55)

2,77'1

45

30' 2T '16.6439

'120' 00' 10,6592

51

6627019,654

212204.864

269' 44' 13,55 ( 89' 44' 13,55)

2,771

46

30' 2T 16,6462

'120' 00' 10,5787

50

6627004,526

788361.887

268' 03' 33,80 ( 88' 03' 33,80)

2,147

46

30' 27' 16,6462

120' 00' '10,5787

5'1

6627019,524

2.'12202.7'19

268' 03' 33,80 ( 88' 03' 33,80)

2,147

47

30' 2T 16,654 'I

120' 00' '10.4412

50

6627004,382

788358.211

266' 14' 02,04 ( 86' '14' 02,04)

3,676

47

30' 2T 16,654'1

'120' 00' 10,44'12

51

6627019,'185

2'12199,056

266' '14' 02,04 ( 86' '14' 02,04)

3,676

48

30' 2T '16,86'15

120' 00' 10,3527

50

6627004.2'16

788355.842

264' 28' 42,0'1 ( 84' 28' 42,OTJ

2,373

48

30' 2T 16,66'15

120' 00' '10,3527

51

6627018,894

212196,700

264' 28' 42,01 ( 84' 28' 42,0'1)

2,373

49

3~' 2T 16,6764

120' 00' '10. '1902

50

6627003,072

700351.494

263' 513' 29,07 ( 83' SQ' 29,07)

4.%9

49

30' 2T 16,6764

'120' 00' 10,'1902

51

6627018,319

212192,376

263' 56' 29,07 ( 83' 56' 29,07)

4,359

50

3~' 27' 16,6884

'120' 00' 10.0728

50

6627003.587

788348.35'1

263' 18' 08,19 (83' 18' 08.'19)

3,153

50

30' 2T 16,6884

120' 00' 10,0728

51

66270'17,867

2'12189,252

263' '18' 08, 19 ( 83' 18' 08,19)

3.153

5'1

30' 2T '16.70 '18

120' 00' 09.9569

50

6627003.257

788345,247

262' 24' 33,08 ( 82' 24' 33,08)

3.119

5'1

30' 2T 16.70 '18

'120' 00' 09,9569

51

6627017,373

2'12186,17'1

262' 24' 33,08 ( 82' 24' 33,08)

3,119

52

30' 2T 16.7284

120' 00' 09.7567

50

6627002,578

788339,883

261' 15'55,16(8'1'

15'55.'16)

5.404

52

30' 2T 16.7204

120' 00' 09,7567

5"

1313270113.41 'I

2'12180,849

261' 15'55,16(81'

15'55,16)

5.404

53

30' 27' 16.75'11

'120' 00' 09,6157

50

662700'1,980

788336.'10'1

259' 29' 23,19 ( 79' 29' 23, '19)

3,826

53

30' 2T '16,751'1

'120' 00' 09,6157

5'1

66270'15,6'13

2'12177,105

259' 29' 23, 19 ( 79' 29' 23.'19)

3,826

54

3~' 27' 1 6,7787

'120' 00' 09.4744

50

6627001,229

788332,308

257' 'IT 03.17 (77' 17' 03.17)

3,864

54

30' 2T 1 6.7787

'120' 00' 09.4744

51

6627014,662

212173.357

257' '17' 03,17 ( 77' 17' 03.'17)

3,864

55

30' 2T 16.8'136

120' 00' 09.3194

50

6627000,265

788328,145

255' 26' '10,37( 75' 26' 10.37)

4,270

55

30' 2T '16.8'136 -

120' 00' 09,3194

51

66270'13.478

212169.251

255' 26' 10,37 ( 75' 26' 10.37)

4,270

56

30' 2T 16,880'1

120' 00' 01),0224

50

6626990 ..120

700320,163

2~~o 30' ::;-1.23 ( 7J' 30' ::;'1.23)

0.10J

56

30' 27' '16.880'1

'120' 00' 09,0224

51

66270'1 '1.220

212161,378

255' 30' 54,23 ( 75' 30' 54,23)

8,185

57

30' 26' 57,0809

119' 59' 49,5439

50

6627622,105

787816,544

319' 33' 27,82 (139' 33' 27,82)

80'1.'126

57

3~' 26' 57,0809

'119' 59' 49,5439

51

6627607,282

211625,36'1

3 '19' 33' 27.82 ('139' 33' 27.82)

80'1.'126

58

3~' 26' 51.2034

1 '19' 59' 43.5892

50

6627807,362

787662.429

3'18' 43' 24,64 ('138' 43' 24,64)

240,830

58

30' 26' 5 1,2034

1 19' 59' 43.5892

51

6627784,098

211461,629

318' 43' 24,64 (138' 43' 24,64)

240.830

59

30' 27' 0'1.781 'I

'1'19' 59' 27.580'1

50

6627492,863

787226,555

232' 40' '13,04 ( 52' 40' '13,04)

537.157

59

30' 27' 0'1,7811

119' 59' 27,5801

51

6627446,903

2'1 'I 043,059

232' 40' '13,04 ( 52' 40' '13,04)
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60

3~' 26' 25.4740

'119' 58' 53,8875

50

6628634,987

786356,9'18

32'1' 11' 57.63 ('14'1' 11' 57.63)

1434,637
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The numeric precision shown does not reflect the spatial accuracy of the ground position.
Object Description:
Estim ated area :

Constructed Object
1060.9133 (Ha)

Datum : GDA94
1 Main Polygon description.
Geographic coordinates
Id

Latitude (South)

Longitude (East)

60

30' 26' 25.4740

1'19'

61

30' 26' 20:1 '15'1

61

30' 26' 20.'1 '15'1

58' 53.8875

Grid coordinates
Zone

Northing(m)

Azimuths and distances

Easting(m)

Spheroidal

Mid Azimuth
'1'1' 57.63)

dis!. (111)

51

6628541.282

2101'14.012

321' '1'1' 57.63 (141'

'119' 59' 02.0993

50

6628794.266

786580.450

53' 00' 56,44 (233' 00' 56.44)

274.300

11 go 59' 02.0993

51

6628712.203

210328.782

53' 00' 56.44 (233' 00' 56.44)

274.306

'1434.637

62

30' 26' 52.6938

'119' 59' 32.9355

50

6627768,990

787376.890

140' 38' 40.53 (320' 38' 40.53)

1297.472

62

30' 26' 52.6938

119' 59' 32.9355

51

6627730.625

211178.527

140' 38' 40.53 (320' 38' 40.53)

1297.472

63

3~' 26' 48. 1396

119' 59' 39.4294

787553.916

51' 00' 43.04 (23'1' 00' 43.04)

222.908

30' 26' 48. '1396

1'19'

59' 39.4294

50
5'1

6627904.680

63

6627875.521

21 '1348.103

51' 00' 43.04 (23'1' 00' 43.04)

222.908

64

30' 26' 45.4808

119' 59' 43.3164

50

6627983.827

787659.878

51' 43' 26.50 (231' 43' 26.50)

132.175

64

30' 26' 45.4808

119' 59' 43.3'184

51

6627960:181

211449.7'15

5'1' 43' 26.50 (23'1' 43' 26.50)

132.'175

65

30' 26' 50.1208

'1'19' 59' 47.9'199

50

6627837.645

787778.891

139' 19' 49.03 (319'

19' 49.03)

188.385

5'1

6627820.52'1

211576.320

13W

19' 49.03 (319'

19' 49.03)

188.385

50

6627428.245

788114.995

139' 05' 40.35 (319' 05' 40.35)

529.362
529.362

65

30' 26' 50 .: 1208

1'19'

66

30' 27' 03:1130

'120' ~O' 00.91 20

59' 41.9'199

66

30' 27' 03.1 '130

'120' 00' 00.9120

5'1

6627429,538

2'11933.682

139' 05' 40.35 (3'19' 05' 40.35)

67

30' 27' I 7.961'1

120' 00' '15.9149

50

6626960.238

788503.209

'138' 48' 05.06 (3'18' 48' 05.06)

607.683

67

30' 27' '17 .96 '11

'120' 00' '15,9149

5'1

6626982.80'1

2 '12346 :193

138' 48' 05.06 (318' 48' 05.06)

607.683

68

30' 27' '16.5327

'120' 00' '17.3752

50

6627003. 199

788543.349

41' 3'1' 53.47 (221' 3'1' 53.47)

58.758

68

30' 27' 16,5327

'120' 00' 17.3752

51

6627027.832

2'12383.995

41' 31' 53.47 (22'1' 31' 53.47)

58.758

69

30' 27' 17.3'186

120' 00' '18.2'137

50

6626978.395

788565.083

137' '15' 02.52 (3'17' 15' 02.52)

32.958

69

30' 27' 17.3186

'120' 00' 18.2137

5'1

6627004.217

2'12407,0'15

137' '15' 02,52 (317' '15' 02,52)

32.958

70

30' 22' 38.2347

'120' 04' 50.8555

50

6635379.207

796075.'177

40' '15'15.11

(220' 15' '15.1'1)

1'1260.956

70

30' 22' 38.2347

120' 04' 50.8555

51

6635790.945

2'19460.644

40' 15' 15.11

(220' '15' 15.11)

'11260.956

71

30' 22' 38:1 178

'120' 04' 45.6280

50

6635386.607

795935.657

271' 28' 39.19 (91' 28' 39.19)

139.621

7'1

30' 22' 38.1178

120' 04' 45.6280

51

6635790.945

219320.942

271' 28' 39.: 19 (9'1' 28' 39.19)

139.621

72

30' 21' 51.622'1

120' 04' 09.7871

50

6636844.837

795017.249

326' 14' 28.82 (146' 14' 28.82)

1722.'175

326' '14' 28.82 (146' '14' 28.82)

1722.175

72

30' 2'1' 5'1.622'1

'120' 04' 09.7871

5'1

6637198.348

218326.700

73

30' 2'1' 40.4937

120' 04' '10:1 192

50

6637187.388

795035.4 '10

'1' 28' 56.29 (181'

28' 56.29)

73

30' 21' 40.4937

120' 04' 10.1192

5'1

663754'1.348

218326.700

'1' 28' 56.29 (181'

28' 56.29)

342,80'1

74

30' 21' 39.4708

120' 04' 49.0984

50

6637190.627

796077.495

88' '15' 59.84 (268' 15' 59.84)

1041.383

342.801

74

30' 2'1' 39.4708

'120' 04' 49.0984

51

6637599.746

219367.045

88' 15' 59.84 (268' 15' 59.84)

'1041.383

75

30' 20' 19.2232

120' 04' 5'1.4826

50

6639660.809

796208.412

l' 28' 33.80 (181' 28' 33.80)

2471.963

75

30' 20' '19. 2232

120' 04' 51.4826

51

6640073.123

219367.045

76

30' 20' 20.4253

120' 05' 45.4272

50

6639584.499

797648.732

I' 28' 33.80 (181'

28' 33.80)

9'1' 28' 17.8'1 (27'1' 28' 17.81)

2471.963
144'1.348

76

30' 20' 20.4253

120' 05' 45.4272

5'1

6640073.123

220809.210

91' 28' '17.81 (271' 28' 17.81)

1441.348

77

30' 2'1' 09.7241

120' 05' 44.0234

50

6638066.933

797569.732

181' 24' 53.08 ( l' 24' 53,08)

1518.568

77

30' 2'1' 09.724'1

120' 05' 44.0234

51

6638553.702

220810.628

181' 24' 53.08 ( l' 24' 53.08)

15'18.568

78

30' 2'1' 22.2478

120' 05' 43.6668

50

663768'1.414

797549.66'1

'181' 24' 53.55 ( '1' 24' 53.55)

385.774

78

30' 21' 22.2478

'120' 05' 43.6668

51

6638'167.71'1

220810.991

181'

385.774

79

30' 2'1' 42.0678

120' 05' 54.3910

50

6637063.047

797819.446

154' 5'1' 45:18 (334' 51' 45.18)

674.189

79

30' 2'1' 42.0678

120' 05' 54.3910

51

6637564.574

22'1113.094

154' 5'1' 45.18 (334' 5'1' 45.'18)

674.189

80

30' 22' 40.3509

'120' 06' 25.9344

50

6635244.605

798612.778

154' 51' 35.72 (334' 51' 35.72)

'1982.579
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The numeric precision shown does not reflect the spatial accuracy of the ground position.

Object Description:
Estimated area.
Datum:

Constructed Object
1060.9133 (Ha)

GDA94
1 Main Polygon description.
Geographic coordinates
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APPENDIX B: ROLES AND RESPONSIBILITIES
Tellus General Manager – HSECQ
The General Manager – HSECQ has the following responsibilities during the construction of the
Facility:
•

Mandate and certify that environmental protection remains an integral element of all
activities during construction.

•

Provide resources to certify compliance is achieved with this FMP.

Tellus Perth Manager – HSECQ
The Perth Manager – HSECQ has the following responsibilities during the construction of the Facility:
•

Ensure that this FMP is effectively implemented by the contractor.

•

Provide direction and guidance on the implementation of this FMP.

•

Verify that an appropriate environmental induction and training program is developed such
that personnel are aware of their environmental responsibilities under relevant legislation
and their contract including the requirements associated with this FMP.

•

Coordinate ongoing training in environmental awareness for all levels of staff, as required, to
implement this FMP.

•

Participate in regular inspections to ensure compliance with this FMP.

•

Certify that the required monitoring and reporting, including environmental auditing, is
undertaken and reported to Tellus General Manager – HSECQ.

•

Provide notification/information where environmental incidents/events have occurred
liaising with Tellus General Manager – HSECQ.

•

Ensure the timely review and assessment of environmental monitoring, auditing and
inspection outcomes to ensure identification and implementation of continual improvement
with regards to this FMP.

•

Overall reporting of the environmental performance of the Facility.

Sandy Ridge Site Technician
The Sandy Ridge Site Technician has the following responsibilities in line with this FMP:
•

Conduct environmental mitigation/management inductions.

•

Daily interaction and coordination with contractors to ensure their environmental
management requirements are discharged.

Construction Fauna Management Plan – Sandy Ridge Facility
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•

Inspection and monitoring (daily and monthly) to ensure environmental
mitigation/management requirements are implemented.

•

Report on compliance with environmental mitigation/management requirements, results of
inspections and monitoring, and any improvement opportunities and non-conformances.
Liaise directly with Tellus Perth Manager – HSECQ.

Contractors
Contractors have the following responsibilities during the construction of the Facility:
•

Identify resources required for the implementation of this FMP.

•

Verify that personnel receive appropriate induction training, including details of the
environmental obligations associated with fauna management.

•

Verify suppliers and subcontractors comply with requirements regarding fauna management.

•

Undertake daily/weekly inspections, ensuring works comply with relevant regulatory and
other requirements, including fauna management objectives.

•

Provide other information as required from time to time to demonstrate that environmental
management requirements are being met by the contractor.

•

Program toolbox talks and daily pre-start meetings to include any relevant fauna
management requirements.

•

Report any activity that has resulted, or has the potential to result, in an environmental
incident immediately to Sandy Ridge Site Technician or Tellus Perth Manager – HSECQ.

•

Stop activities where there is an actual or immediate risk of harm to the environment and
advise Sandy Ridge Site Technician or Tellus Perth Manager – HSECQ.

•

Verify steps are taken to rectify and prevent future incidents from occurring in consultation
with Sandy Ridge Site Technician or Tellus Perth Manager – HSECQ.

Construction Fauna Management Plan – Sandy Ridge Facility
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APPENDIX C: VEGETATION CLEARING PROCEDURE
AND PERMIT
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CORPORATE PROCEDURE
VEGETATION CLEARANCE
1

APPLICABILITY

This procedure is written to meet Standard 12 – Environmental Effects and Management within Tellus Holding Ltd
(Tellus) Integrated Management System.
Implementation of this Procedure will be supported by the Sandy Ridge Facility Environmental Management Plan
(EMP), the Flora and Vegetation Management Plan (FVMP) and/or contractor EMPs prepared for specific
components of work. Details of implementation requirements are provided below.

2

PURPOSE AND SCOPE

This procedure provides details on the processes involved in the pre-strip and construction phase of the Sandy
Ridge Facility. The purpose of the procedure is to:
•

Minimise the extent of vegetation clearance.

•

Promote the retention of landscape function by appropriate topsoil and weed management.

•

Reduce the risk of erosion.

It covers the removal of vegetation, removal and storage of topsoil required for rehabilitation, and has been
prepared in accordance with relevant Land Clearing Guidelines. The procedure is written to assist field staff and
plant operators who are responsible for clearing vegetation at the Sandy Ridge Facility.

3

RESPONSIBILITIES

Tellus HSECQ
Representative

Principal Contractor

•

Verifying the provisions of this procedure have been met.

•

Verifying compliance with this procedure.

•

Monitoring the performance of vegetation rehabilitation.

•

Following the provisions of this procedure.

Unless otherwise specified, the provisions within this procedure are the responsibility of Tellus’ onsite Health,
Safety, Environment, Compliance and Quality (HSECQ) representative. Responsibility for implementation may be
delegated to contractors undertaking the work; however, Tellus will maintain overarching responsibility for
compliance.

4

DEFINITIONS

[Font: Calibri 11]
5

REQUIREMENT

5.1.1

Licences and permits

This procedure was prepared as a supporting document to the Public Environmental Review. Subject to the project
gaining approval to proceed, the proposed clearing activities will require the following additional permits:
•

Permit under the Environmental Protection Act 1986.

•

Permit under the Bush Fires Act 1954.

5.1.2

Pre-clearance tasks

Prior to the commencement of clearing works, the following must be completed:
•

Delineate the area to be disturbed either physically using pegs and/or flagging tape, or by electronic

•

Survey area for weeds – any infestation must be controlled prior to work commencing. Weed
management actions are detailed in the Facility EMP.

means such as the use of GPS guidance systems in clearing machinery.
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•

Clean and check all earth-moving equipment for weed seed and debris before entering site. Weed
Declarations must be provided for any vehicle entering the site.

•

Develop a clearing plan that can be communicated to all personnel and contractors. The clearing plan
should be a map that shows areas of vegetation to be cleared and retained, no-go areas, locations for
topsoil and vegetation stockpiles, areas where specific erosion control measures are required and
locations for firebreaks.

•

Establish bushfire first response capacity onsite.

5.1.3

Vegetation clearing

The following actions will be implemented during vegetation clearing:
•

Establish a pre-clearing meeting (for all contractors) to ensure that the clearing plan is understood by all
relevant personnel

•

Confirm lines of communication between Tellus’ environmental representative (ER) and the clearing
contractors.

•

Implement all safety procedures, including safe exclusion zones and attentive communication via
signalling and radio communications.

•

Clear vegetation using specified machinery (i.e. a bulldozer). Only qualified and trained personnel may
operate the machinery.

•

Monitor the boundary of clearing areas to safeguard machinery always remains within the approved
clearance area. If, at any time, a machinery operator loses sight of the pegged/flagged boundary, they
must cease clearing immediately and verify that they are within the approved area.

•

Monitor site to ensure machinery operators do not overwork the area, which may lead to the loss of
topsoil or compaction and rutting.

•

Stack cleared vegetation into windrows within designated stockpiling locations inside the boundary of
clearance area. This windrowed debris will be burnt as soon as practicable (with a permit) to minimise
channelling and concentration of run-off. First response capacity will be onsite.

•

Suppress dust using water carts as required.

•

Install erosion and sediment control structures. Refer to the project ESCP for the location and types of
controls.

5.1.4

Topsoil stripping and storage

The primary objective for the management and uses of topsoil is based on gaining the maximum benefit from the
biological values of topsoil recovered from the clearance areas for the improvement of rehabilitation of the land.
Topsoil stripped from the mine infrastructure area will be re-used or stored until the mine enters the rehabilitation
phase. Topsoil stripped from the water pipeline footprint will be re-laid in the same area as soon as practicable.
The following actions will be implemented during topsoil stripping and storage:
•

Strip soil under dry conditions.

•

Strip the top 50-100 mm of topsoil (i.e. the topsoil containing most of the biological activity and nutrients)
and stockpile separately.

•

Strip remaining topsoil to a maximum depth of 200 mm.

•

Monitor soil during the stripping process for changes in the depth and nature, and – where necessary and
practicable – avoid the inclusion of obviously poorer quality material (i.e. subsoil clay with mottles, rocky
material, saline material).

•

Stockpile the topsoil in the assigned areas, away from sensitive receptors such as drainage lines and
watercourses.
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•

Ensure the height of the stockpile is restricted to >1.5 m, and the batter slope to 1.5° to promote free
draining condition and prevent long-term saturation.

•

Implement controls to maintain structural integrity of the stockpile – refer to the project ESCP for details.

5.1.5

Water pipeline

A water pipeline will be installed between the groundwater abstraction site and the mine/waste infrastructure
site. The pipeline will be buried to a sufficient depth to provide for protection from bushfire.
The pipeline corridor is 15 km and Tellus has secured tenure over the length of the corridor. The corridor will be 20
m wide and will include an unsealed access track, which will be used for inspection and maintenance.
Management of clearing activities in linear corridors needs to address the increased risks associated with weed
spread over long distances and erosion and sediment controls required for areas of erosion risk.

The following actions will be implemented during clearing and construction of the water pipeline:
•

Remove vegetation as per procedure above, and store in windrow to one side of the corridor.

•

Strip topsoil as per procedure above, and store in windrow to one side of corridor.

•

Dig a trench 500 mm deep, lay the pipe and then backfill the trench.

•

Spread the windrows of topsoil and some vegetation back over the corridor to encourage growth of local
groundcovers.

•

Dispose of any stockpiled vegetation excess to requirements which may include mulching around onsite
landscaped areas.

•

Control for erosion and sediment in accordance with the ESCP.

5.1.6

Monitoring

The following monitoring activities will be undertaken to ensure compliance with this procedure:
•

Weekly inspections (using a GPS) of the clearing area to ensure no clearing beyond the boundary.

•

Weekly inspections of vegetation and topsoil stockpiles to ensure correct placement and management.
Inspections of erosion and sediment controls in accordance with the requirements of the ESCP.

•

Monthly surveys of all disturbance areas and stockpiles for weeds.

•

Regular inspection and maintenance of the water pipeline corridor to:

5.1.7

o

Remove any trees/shrubs that may affect the integrity of the pipeline.

o

Monitor for and control weed infestations.

o

Identify and address erosion issues.

Other

•

Based on desktop assessments of habitat availability in the project area, it is not expected that any
threatened species will occur, and subsequently, a fauna spotter-catcher is not required during clearing
works.

•

However, if any threatened fauna or flora species are observed, the location will be marked (ideally with a
GPS) and the ER be notified.

•

The ER will review existing management measures for the species to determine whether any additional
actions or controls are required.

•

Construction activities will not continue in this area until this process has been followed
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6

COMPETENCY

Relevant staff and contractors will have training provided so that they are able to undertake the environmental
management and monitoring activities specified in this procedure. Training requirements will be assessed and
addressed in the relevant EMP

7

RECORDS SUMMARY

Records of site inspections and remedial actions will be maintained in accordance with the requirements
prescribed in the Facility’s EMP as follows:

8

•

Records will be maintained of all land clearing activities, including details (i.e. location and extent) of any
over-clearing beyond the approved area.

•

Any occurrence of weeds, the control measures and monitoring results, will be recorded in accordance
with the procedures described in the EMP.

•

Inspection and maintenance of erosion and sediment controls will be recorded in accordance with the
project ESCP.

REFERENCES

8.1

Legislation, Code of Practice or Standard

•

Environmental Protection Act 1986.

•

Bush Fires Act 1954.

8.2

Other Procedures, Documents

This procedure should be read in conjunction with the Facility’s Environmental Management Plan (EMP) and
Erosion and Sediment Control Plan (ESCP).
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GR ENGINEERING SERVICES LIMITED
HS-FOR-0XX

CLEARANCE PERMIT

1. Site Details – Applicant to complete
Project:

Applicable Tenements:

Location of area to be cleared:
Central Coordinates

E

N

Department responsible for clearing:
Proposed date of clearing:

Area to be cleared (Ha)

Reason for clearing:
Method of clearing / Equipment required:
Topsoil Destination (include on map)
Plan attached, Drawing:
Proposed level of disturbance:

Disturbance period:

Vehicles driving over undisturbed area (no clearing)

[]

Less than 1 month

[]

Vegetation to be scraped but no disturbance to topsoil

[]

Less than 1 year

[]

Vegetation cleared and topsoil stripped

[]

Greater than 1 year

[]

Permanent hardstand area to be constructed

[]

Permanent

[]

Other (e.g. tree lopping):
Rehabilitation technique:

2. Checks – Environmental Only
Clearing permit / POW number:

Area Authorised (Ha):
Yes

Please tick:

No

Area to be cleared within approved limit?
Area to be cleared within hatched area on Clearing Permit Plan?
Area to be cleared is within applicable tenements / Land Administration Act 1997 Tenure?
DMP approvals Received (Mining Proposal / Clearing Permit)?
Notifications to pastoral holders is complete?
All other notifications complete?
All other approvals in place?
Does the 10Ha exception apply?
If yes, provide details:
Regard for Guiding Principles:
i. Avoid the clearing of native vegetation;
ii. Minimise the amount of native vegetation to be cleared; and
iii. Reduce the impact of clearing on any environmental value.
If no, provide details:
Weed control inspection of equipment completed?
Vegetation to be removed and stockpiled checked and identified on Drawing and
approved?
HS-FOR-0XX
Revision: 0

Clearance Permit
Date: 21-Feb-2019

This document is UNCONTROLLED once printed
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GR ENGINEERING SERVICES LIMITED
HS-FOR-0XX

CLEARANCE PERMIT

Topsoil to be removed and stockpiled checked and identified?
Is vegetation present which must be avoided?
If yes, provide details:
Are there areas present which must be avoided?
If yes, provide details and marked on the drawing:
Are significant sites present within area to be cleared?
If yes, Forest Products Commission has been contacted to arrange removal?
Cleared area greater than 50m from riparian area vegetation or any watercourse or wetland?
Are known Aboriginal Archaeological sites are present within the area to be cleared?
If yes provide details of management:
Project Management Plan (PMP) reviewed and addresses key environmental risks?
If sumps are required, do they need to be lined?
Any other special management conditions?
If yes, provide details:

3. Survey Control – Environmental Dept and Applicant to Complete
Pegs / star pickets required for cleared area and/or no Tape Colour:
restricted / avoidance areas?
Lease boundary pegs required?
Tape Colour:

Distance apart (m) :
Distance apart (m) :

Special notes:
APPROVAL TO PROCEED
Note : with these signatures is authorisation to undertake works in accordance with drawing and agreed scope of works
Environmental Department Responsible Manager
Name:
GRES Responsible Manager
Name:

Signature

Date:

Date:

Signature

4. Check – Operations Manager Only
Checked:

Date:
Additional comments if required:
5. Summary (to be completed after clearing) – Environmental Only
Actual date cleared:

Actual area cleared (Ha):
Date

Please tick:
Clearing conducted according to plans?
Vegetation removed and stockpiled?
Topsoil removed and stockpiled?
This document is UNCONTROLLED once printed

Yes

No
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HS-FOR-0XX
HS-FOR-0XX
Revision: 0

CLEARANCE PERMIT
Clearance Permit
Date: 21-Feb-2019

Location information available for annual report?
Shapefile issued to Tellus GIS and Data Manager?
Communication to operators (prior to commencing)?
Survey / inspected actual boundary?
Photos before and after taken and recorded on file?
Provide details as required:

This document is UNCONTROLLED once printed
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APPENDIX D: CONSERVATION-SIGNIFICANT FAUNA
REPORT FORM

Construction Fauna Management Plan – Sandy Ridge Facility

Fauna Report Form
SPECIES/ANIMAL NAME:
OBSERVATION DATE:
OBSERVER NAME/S:
Organisation and Role OR member of public:
EMAIL:

Database No:______________
NUMBER SEEN:
TIME:
am/pm

PHONE:

OBSERVATION LOCATION: (e.g.property address, street and suburb, distance to nearest intersection, coordinates etc.)

HABITAT INFORMATION: (Was the animal seen in a garden, forest, wetland, farmland etc? Was it sitting in or eating a particular plant?)

CERTAINTY OF ANIMAL
IDENTIFICATION:

DESCRIPTION OF ANIMAL: (required to confirm identification OR attach photo) (include information
about size, colour, number of animals, age (adult/juvenile) and sex (male/female) of animal etc.)

Certain
Moderately certain
Not sure
Photo

OBSERVATION: (what was the animal doing? Select any of the boxes below that apply)

METHOD:

TYPE:

Opportunistic Sighting
Survey

Dawn sighting
Day sighting
Dusk sighting
Night sighting

Historical (Written)
Historical (Oral)

Dead (fresh)
Dead (degenerated)
Spotlighting
Remote camera

Caught/Trapped
Taken into care
Released
Other (specify):

OTHER SIGNS:
Heard
Scats
Tracks
Diggings

Nest/Mound
Natural Hollow
Artificial Hollow
Burrow

Feathers/Hair/Fur/Skin
Bones
Eggs/eggshell
Shell

Feeding residue
Fauna run
Other (specify):

IF DEAD, CAUSE OF DEATH:
Roadkill
Found shot
Found poisoned

Found drowned
Stranded on beach
Annual die off

Predation by native animal
Predation by cat/fox/dog
Starvation/malnutrition

Other (specify):

OTHER COMMENTS:

Submitter of record:

Organisation and Role:

Contact Details:

Date Submitted:

Please return form to: fauna@dbca.wa.gov.au

or Species and Communities Branch, DBCA, Locked Bag 104, Bentley Delivery Centre WA 6983

Unknown

APPENDIX E: FERAL FAUNA REGISTER

Construction Fauna Management Plan – Sandy Ridge Facility

Feral Fauna Register – Sandy Ridge Facility
Species/animal name

Date

Number
seen

Construction Fauna Management Plan – Sandy Ridge Facility

Observer name

Location

Habitat information

Comments

APPENDIX F: VEHICLE STRIKE PROCEDURE

Construction Fauna Management Plan – Sandy Ridge Facility

Vehicle Strike Procedure
The following procedure must be followed in the event that an animal is struck by a vehicle or
equipment during construction of the Sandy Ridge Facility:
1. Immediately notify Sandy Ridge Site Technician.
2. Provide details on incident -location, date and time, circumstance of incident, and species (if
known). Include photographs for confirmation and identification.
3. Sandy Ridge Site Technician to fill in Fauna Vehicle Strike Record (refer to Table F1). Log as
incident in Tellus EMS.
4. If species is a conservation-significant species, fill in details on Conservation-significant
Fauna Report Form and submit to DPAW (refer to Appendix D).
5. Sandy Ridge Site Technician to dispose of carcass (via burial).
6. Sandy Ridge Site Technician to investigate cause of incident to reduce likelihood of
reoccurrence.

Construction Fauna Management Plan – Sandy Ridge Facility

Table F1: Fauna Vehicle Strike Record – Sandy Ridge Facility
Location

Date

Time

Construction Fauna Management Plan – Sandy Ridge Facility

Observer name

Circumstance of
incident

Species (if known)

Comments

APPENDIX G: TRAFFIC MANAGEMENT PLAN

Construction Fauna Management Plan – Sandy Ridge Facility
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ABBREVIATIONS AND DEFINED TERMS
Facility

Sandy Ridge Facility

km

kilometres

Sensitive load

A waste consignment that Tellus deems to be sensitive, taking into
consideration the nature of the waste, regulatory requirements
and/or relevant agency interest.

TMP

Transport Management Plan

WA

Western Australia

WAC

Waste Acceptance Criteria

WAP

Waste Acceptance Procedure

Waste generator

The generator of a waste proposed to be disposed at Sandy Ridge
Facility under a Waste Services Contract.

Waste Services Contract (WSC)

A written agreement between a waste generator and Tellus Holdings
Ltd to dispose of a waste at Sandy Ridge Facility.
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1

INTRODUCTION

1.1 Background
Tellus Holdings Ltd (‘Tellus’) has Environmental Approval (refer to Ministerial Statement 1078 and EPBC
2017/7478) to construct and operate the Sandy Ridge Facility (‘Facility’). The Facility involves the
construction and operation of an open-cut kaolin mine and complementary waste storage and disposal
facility with supporting above-ground infrastructure.
The Facility is located approximately 75 kilometres (km) north east of Koolyanobbing, and approximately
240 kilometres (km) north west of Kalgoorlie, in the Shire of Coolgardie, within the Goldfields Region of
Western Australia (WA) (Figure 1-1).
The Facility is accessed from the Great Eastern Highway by the Mt Walton East Intractable Waste Disposal
Facility (IWDF) Access Road, which intersects the highway 96 km east of Southern Cross and 90 km west of
Coolgardie. After travelling 90 km north on the IWDF Access Road, turn west onto Mt. Dimer Road for
4.5 km, then north along the Sandy Ridge access road for a further 4 km to the Facility.

1.2 Project description
The Facility’s Ministerial Statement 1078 authorises the following:
Table 1-1 Location and authorised extent of physical and operational elements

Element

Location

Authorised extent

Mine pits/waste cells

Figure 1

Clearing up to 202.3 hectares of native
vegetation within a 1,061 hectare
development envelope

Associated infrastructure

Figure 1

Clearing up to 73.75 hectares of native
vegetation with a 1061 hectare
development envelope

Class IV & V waste accepted at gate

up to 100,000 tonnes per annum

Temporary waste storage on surface

up to 15,000 tonnes

Maximum temporary storage time

up to 12 months

Waste (including treated waste) disposed to
waste cells

up to 280,000 tonnes per annum

Water use

up to 0.18 gigalitres per annum

Term of licence

25 years
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1.3 Purpose and scope
This Transport Management Plan (TMP) provides a description of the measures to be implemented by Tellus
to manage transport of wastes to the Facility. As described in Sections 1.1 and 1.2, Tellus is an operator of an
open-cut kaolin mine and complementary waste storage and disposal facility and does not propose to
provide waste transport services to the Facility. Notwithstanding this, Tellus recognises that it has transport
responsibilities as a receiver of waste.
The nature of most of the waste to be received at the Facility is defined as a subset of the wastes laid out in
the Environmental Protection (Controlled Waste) Regulations 2004, Schedule 1 – Controlled Waste. For the
purposes of transport and storage, these wastes may also be dangerous goods or be radioactive.
This plan identifies the administrative and operational controls which Tellus intends to implement to
minimise the potential impact of transport activities associated with the Facility. The primary focus of this
Plan is on waste materials which will be received at the Facility but general freight would be subject to those
controls which are applicable to the lower risk profile of such freight. This Plan reflects the controls currently
anticipated to be implemented by Tellus and is subject to optimisation and improvements over time.
This Transport Management Plan does not seek to consider emergency response arrangements to be
implemented by Tellus other than within the context of Chain of Responsibility. This aspect will be addressed
in the Sandy Ridge Emergency Response Plan as published and updated from time to time.
General freight movement will also occur during construction and with ongoing operation and management
of the Facility. This TMP will briefly outline transport management of hazardous goods to or from the Facility
where Tellus directly engages the transport (see Section 4.2).
In summary, the purpose of this Transport Management Plan (TMP) is to:
•

Outline the legislative framework and industry codes applicable to transport of waste, hazardous
goods and dangerous goods in Western Australia.

•

Explain Tellus’ role in waste transport management.

•

Describe the controls that Tellus will implement to support the transport management regulatory
framework.

1.4 Objectives
The principal objective of this TMP is to:
•

Minimise potential impact of waste transport operations on the environment

•

Minimise potential impacts to the public from waste transport.

•

Support a high quality, reliable and safe transport system to the Facility.
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2

REGULATORY FRAMEWORK

Road transport of wastes to Sandy Ridge Facility is subject to an extensive suite of legislation administered
by multiple agencies. This is summarised in Table 2-1.
Table 2-1. Regulation of transport of waste and hazardous materials to Sandy Ridge Facility.

Legislation

Agency

Relevance to Transport to Sandy Ridge
Facility

National
Heavy Vehicle National Law 2012
(enacted in all Australian states except
WA and NT)

National Heavy
Vehicle
Regulator

Originated in Queensland and was duplicated in
other States (except WA and NT). Imposes chain of
responsibility requirements on all facets of road
transport management for heavy vehicles (over
4.5 tonnes).
Applicable to Sandy Ridge Facility as wastes will be
accepted from throughout Australia.

Western Australian
Dangerous Goods Safety Act 2004
- Dangerous Goods Safety (Road and

Rail Transport of Non-explosives)
Regulations 2007

Department of
Mines Industry
Regulation and
Safety –
Resources Safety
Division

Requires a transporter to have a Transport
Emergency Plan and to be or to have engaged an
approved (by DMIRS’ Chief Dangerous Goods
Officer) emergency responder to attend in the
event of an incident during transport.
Tellus will require via waste service contract
conditions, that waste generators will use a
suitably qualified transporter, including an
approved emergency responder.
Tellus may apply to become an approved
emergency responder in the future.

- Dangerous Goods Safety (Storage

and Handling of Non-explosives)
Regulations 2007

Department of
Mines Industry
Regulation and
Safety –
Resources Safety
Division

Specifies the requirements for storage, use,
carrying (e.g. transporting) and disposal of
dangerous goods. Requirements vary depending
on the quantity and safety risk of the materials.

Department of
Water and
Environmental
Regulation

Regulates road transport of specified wastes
(controlled wastes), including carrier licensing,
waste transport vehicle licensing, approved
disposal facilities, waste tracking records to be
kept and reporting.

Tellus will accept some dangerous goods for
disposal at Sandy Ridge Facility and holds a
Dangerous Goods Site Licence (DGS022452)
allowing above-ground storage of diesel fuel and a
range of dangerous goods classes.

Environmental Protection Act 1986
- Environmental Protection

(Controlled Waste) Regulations
2004

Sandy Ridge will be an approved controlled waste
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Legislation

Agency

Relevance to Transport to Sandy Ridge
Facility

disposal site. Waste tracking records will be kept
and reported to DWER. Transporter breaches will
be recorded and communicated to DWER.

Occupational Safety and Health Act
1984

WorkSafe –
Department of
Commerce

Regulates hazardous substances at non-mining
workplaces. Workplaces includes transport
activities and infrastructure.
Transport companies will have to comply with
the requirements of this Act.

Radiation Safety Act 1975

Radiological
Council (with
Radiation Health
Unit Department of
Health).

- Radiation Safety (Transport of

Sandy Ridge Facility will be authorised to accept
radioactive wastes for disposal, via a site
registration under this Act.
Specifies the requirements for transporting and
disposing of radioactive wastes.

Radioactive Substances)
Regulations 2002.

Road Traffic (Vehicles) Act 2012

Specifies safe use, handling, storage and transport
of radioactive materials, including radioactive
waste. Transporters will be licensed under the Act.

Radioactive waste disposal records will be kept
and reported to Radiation Health Unit. Tellus will
liaise with Radiation Health Unit to identify
transport reporting requirements.
Main Roads WA

Imposes chain of responsibility requirements on all
facets of road transport management regardless
of vehicle size.

Codes of Practice
Code for the Safe Transport of
Radioactive Material (2014)

Commonly referred to as the Transport Code, the
objective of the code is to establish uniform
requirements for the transport of radioactive
material in Australia by road, rail and those
waterways not covered by Maritime legislation. In
WA, the 2008 edition is referenced in the
Radiation Safety Act.
Transporters of radioactive waste must comply
with the 2008 edition of the Transport Code.

2.1 Development consent
Development consent for the Facility was assessed under the Western Australia (WA) Environmental
Protection Act 1986 and the Commonwealth Environmental Protection Biodiversity Conservation Act 1999.
Approval for the project was granted by the Minister for Environment on 27 June 2018.
The requirement for this TMP arises from a meeting held with the Joint Development Assessment Panel in
Kalgoorlie on 24 August 2018. It accompanies Tellus’ Development Application submitted to the Shire of
Coolgardie in 2018.
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The transport of materials to and from the Sandy Ridge Facility will be undertaken in accordance with
relevant legislation, regulations and guidelines applicable at a State, Territory and Commonwealth level.
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3

TRAINING AND INDUCTION

Tellus aims to provide the necessary tools and training for its employees and contractors to enable the
effective implementation of Tellus’ management systems and, to assist with the risk management process
for the Facility. Please note – the delivery of waste materials by road to the Facility are to be under the
control of an independent third party, not Tellus employees or contractor.
Tellus will implement appropriate training outlining the requirements of the TMP as part of the general
induction process. Tellus’ Training Needs Analysis relevant to transport management includes the following:
•

PUAFIR320 Render hazardous materials incidents safe.

•

PUAFIR308B Employ personal protection at a hazardous materials incident.

•

PUAFIR316 Identify, detect and monitor hazardous materials at an incident.

•

Confined Space Rescue suite of training modules.

•

Road Crash Rescue suite of training modules.

•

TLID2004 Load and unload goods/cargo.

Records will be kept of all personnel undertaking the site induction and training, including the contents of
the training, date and name of the trainer(s).
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4

TRANSPORT MANAGEMENT CONTROLS

4.1 Transport Controls
4.1.1 Waste characterisation
Tellus uses the European model for geological repositories to determine whether wastes can be accepted at
the Facility by undertaking detailed chemical characterisation as a contractual requirement prior to agreeing
to accept wastes at the Facility. Characterisation is conducted in accordance with the Western Australian
Landfill Waste Classification and Waste Definitions 1996 (as amended 2018) and in a manner which satisfies
the Tellus Waste Acceptance Procedure available at the Tellus website 1. By requiring such detailed
characterisation prior to contracting to receive wastes at the Facility, Tellus has taken due care to ensure
that the composition and characteristics of the wastes are well understood. As such, packaging and
transport arrangements can be tailored to a specific waste and ensure compliance with relevant Codes and
Regulations. This process also supports disclosure of waste transportation via the controlled waste tracking
form system 2.
Implementation - Scenario example.
Waste characterising will provide a comprehensive understanding of the chemical composition and
characteristics (e.g. flammability, self-heating potential and pH) of wastes. The analyses results will ensure
that the waste is packaged appropriately for transport and is segregated from incompatible materials. For
example, wastes with low pH (acidic) would not be transported with wastes with high pH (basic).

4.1.2 Waste packaging specifications
As a part of the contracting process, Tellus requires the waste generator to agree the packaging type and
format which will be used for a waste. As a component of the Chain of Responsibility, Tellus uses the
characterisation data to determine whether the proposed packaging is suitable. The Australian Code for the
Transport of Dangerous Goods by Road and Rail 3 packing instructions are refenced to understand the type of
packaging formats which are acceptable for dangerous goods. For non-dangerous goods, alternative
packaging formats may be possible, and the principles of controlled waste transport apply 4, primarily the
requirement to ensure wastes do not spill during transport (p9) and that spill containment is planned and
necessary equipment is being carried in the event a spill should occur (p7).
Implementation - Scenario example.
Waste packaging will be tailored to the chemical composition and characteristics of wastes to be
transported. Packaging will be selected to minimize the likelihood of spills in the event of an incident enroute to the Facility.

1

Available at: (https://www.tellusholdings.com/pdf/2016/sr-per/sr-per_a-24_waste-acceptance-criteria.pdf)

Available at: (https://www.der.wa.gov.au/images/documents/our-work/controlled-waste/cw-fs3-controlled-wastetracking.pdf)
3
Available at: (https://www.ntc.gov.au/Media/Reports/(91D53582-C568-8B4A-6C7C-E746D36C65FD).pdf)
4
Available at: (https://www.der.wa.gov.au/images/documents/our-work/controlled-waste/cw-fsRequirements_of_controlled_waste_carriers.pdf)
2
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4.1.3 Delivery plan
The Delivery Plan is a Waste Services Contract (WSC) requirement for the supply of waste consignments to
the Facility for each calendar quarter. It consists of the waste generators schedule (forecast) of planned
waste deliveries, the pre-qualification requirements for waste generators to assess their transporters to be
considered for waste transport activities, and relevant waste consignment documentation. The waste
generator’s Delivery Plan will be reviewed by Tellus prior to any transport activities and if approved, a Waste
Dispatch Notice will be issued. The Waste Dispatch Notice is a notification issued by Tellus to the waste
generator permitting commencement of transport activities.
Implementation - Scenario example.
Tellus will not authorise a waste to be dispatched to the Facility unless the transporter has passed prequalification.

4.1.4 Schedule
The Schedule is the waste generator’s forecast of weekly waste consignment deliveries to the Facility,
including expected tonnages or volumes. The information in the schedule, such as waste type and quantity,
informs the planning of the Facility’s operational activities such as waste treatment and onsite waste storage
capacity requirements, based on expected waste consignment arrivals.
Implementation - Scenario example.
Tellus will have weekly schedules of wastes to be transported to the Facility. Information will include the
type of waste, where it is coming from and who the transporter is.

4.1.5 Transporter pre-qualification
All waste generators delivering waste to the Facility, must ensure their transporters satisfy Tellus’ Transport
Pre-Qualification Assessment. The Pre-Qualification process will be conducted by the waste generator and
will consider their transporter’s:
•

Quality Management System, such as ISO Accreditations other standards:
o ISO 9001 Quality certification
o ISO 14001 Environmental management
o AS/NZ 4801 Occupational health and safety

•

Compliance with Chain of Responsibility obligations, according to both National Heavy Vehicles Law
(NHVL) and Western Australian, such as:
o speeding
o fatigue management
o mass management
o dimensions
o load restraint

•

Licences and Registrations
o
o

Driver’s licence
Vehicle registration
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o Controlled Waste Driver’s Licence (Bulk)
o Controlled Waste Vehicle Registrations (Packaged)
o Dangerous Goods Vehicle Licence
o Dangerous Goods Driver’s Licence
•

Insurances
o Motor Vehicles
o Public Liability
o Third Party Damage
o Dangerous Goods
o Goods in Transit
o Indemnity

•

Emergency Response Services Providers
o
o

Western Australia
National

Implementation - Scenario example.
Transport of wastes and dangerous goods is comprehensively regulated (see Section 2). Tellus’
prequalification criteria must be met as a condition of Waste Services Contracts, to allow a waste generator
to send their waste to the Facility.
Rigorous pre-qualification of transporters supports compliance with regulatory requirements.

4.1.6 Waste consignment transport documentation
The following documentation will be applicable to waste consignment deliveries to the Facility. These plans,
permits or forms are either required prior to dispatch or upon arrival at the Facility gate:
•

Route Plan, specifying the exact route details from the waste generator location to the Sandy Ridge
Facility, considering the waste’s Dangerous Goods characteristics, modes of transport, vehicle
combinations, rest stop locations, refuelling locations, local jurisdiction authority notifications and
Tellus notifications (for sensitive loads only), emergency response services providers, contingency
systems and procedures applicable to deviations to the route plan, use of the IWDF Access Road,
etc.

•

Controlled Waste Tracking forms, relevant to the State of waste generation and the State of disposal
(Western Australia).

•

Consignment Authorisation applications, for transport of interstate generated Controlled Waste into
Western Australia.

•

Radiation Safety Act Disposal Permit, applicable to disposal of radioactive waste in Western
Australia.

•

Oversized permits, if required for height, width or mass exceedances.

•

Container weight declarations, listing the weight and contents of each shipping container.

•

Biosecurity WA permit, for the importation of wastes into Western Australia.
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The above list of Waste Consignment Transport Documentation should not be considered exhaustive as it’s
requirements will be specific to each waste consignment.
Implementation - Scenario example.
Transporters must submit a Route Plan to Tellus to be granted a Waste Dispatch Notice (=Tellus approves
the waste to be sent to the Facility). For Sensitive loads, Tellus will request that relevant agencies are
notified in advance of the planned transport date(s).
The Route Plan must include contingency procedures if the consignment is unable to be delivered according
to the Schedule. For example:
•

Which agencies must be consulted/notified of a consignment’s change of delivery route.

•

Where the transporter will divert to if the planned route is blocked.

•

Whom the emergency response service provider is (for dangerous goods).

Please refer to the Sandy Ridge Emergency Response Plan for information on managing an incident involving
a waste consignment destined for the Facility.

4.1.7 Waste Receipt
Upon arrival at Facility gate, the waste consignment’s transport documentation will be reviewed by the
Sandy Ridge Facility gatehouse attendant. The exterior of the truck, shipping containers and noncontainerised bulk wastes will also be inspected.
If the documentation meets packaging and transport standards as per the WSC and Tellus’ Waste
Acceptance Criteria (see section 4.1.1), the consignment will be permitted to enter site and be subjected to
the Sandy Ridge Waste Acceptance Procedures. These include internal inspection of containers containing
packaged goods to confirm that the stowage and restraint is appropriate. Poor packaging and restraints may
trigger actions relating to Chain of Responsibility and transporter pre-qualification. A waste acceptance
notice will be issued for conforming consignments and the waste will be placed in the waste storage area
prior to treatment and disposal.
If a consignment is found to be non-conforming, it is initially quarantined and an attempt is made to resolve
the non-conformance with the waste generator and relevant regulatory authority, if required. A nonconforming consignment could arise for several reasons such as:
•

incomplete documentation,

•

packaging or transport standards or

•

composition and identity

If the non-conformance cannot be resolved, the WSC enables Tellus to issue a Waste Rejection Notice to the
waste generator and the consignment remains quarantined pending resolution by the waste generator.
In the event of inaction by the waste generator, the WSC allows Tellus to treat, dispose or remove the
consignment at the waste generator’s cost. In which case external transport will be in conformance with the
relevant disciplines of this plan.
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Implementation - Scenario example.
Tellus will check the transporter’s vehicle and waste documentation to verify compliance with regulatory
requirements. Packaging and restraints will also be checked. Any discrepancies will be recorded and
investigated and, if appropriate, will be reported to the relevant regulator.
Transport non-compliances will be managed through Tellus’ incident investigation process. Significant
breaches may result in the transporter being disqualified from Tellus’ approved transporter register.

4.2 Transport directly contracted by Tellus
As stated earlier, management of transport of wastes to the Facility is the responsibility of the waste
generator and transporter. However, some hazardous material transport activities for the Facility are
engaged directly by Tellus. These are:
•

Contracted Bulk fuel deliveries.

•

Contracted Waste Oil collections for recycling.

•

Contracted disposal of wastes not able to be disposed at the Facility.

•

Transport of rejected waste (see Section 4.1.7).

Tellus’ contractor management includes a prequalification process (see Section 4.1.5). In this process,
potential transport contractors wishing to bid for contracts with Tellus will be screened on the basis of
factors such as ISO certification, experience, reputation and proof of appropriate regulatory licences. Only
contractors passing this process will be used by Tellus.
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5

RISK MANAGEMENT

Tellus recognises that whilst transport is a function undertaken by the waste generator, not all waste
generators will be capable of selecting transporters that are able to undertake transport to the standard
required. This may particularly be the case where the waste generator’s preferred transporter does not
typically operate across multiple jurisdictions. To assist waste generators to meet their transport obligations,
Tellus has awarded preferred transporter status to Toll Group, a transport company with a national footprint
capable of operating compliantly and to a high standard in all jurisdictions. Toll Group already provide
transport services to many of Tellus’ prospective clients, enabling a smooth transition to waste transport.
Should a waste generator be unable to source a suitable transporter or transporter combination for the entire
route, Tellus will recommend that the waste generator engage with Toll Group.

5.1 Toll Group
Toll Group (“Toll”) is Australia’s leading integrated logistics provider with over 125 years’ experience,
employing over 40,000 people across 1,200 locations in more than 50 countries. On 12 August 2016, Tellus
signed a Logistics Services and Infrastructure Services Agreement with Toll. The agreement will see the
companies leverage their complementary assets, capabilities and services.

5.2 Emergency Response
As part of the transporter pre-qualification process (Section 4.1.5), Tellus will require transporters to identify
their Emergency Responders whose identity and scope can be verified from the DMIRS list of Approved
Emergency Responders 5. This ensures consistency with Western Australia’s Dangerous Goods Safety (Road
and Rail Transport of Non-explosives) Regulations 2007 and Chain of Responsibility obligations.
Tellus’ capacity to respond to external emergency response incidents is detailed in Tellus’ Sandy Ridge
Emergency Response Plan.

5.3 Verification and Auditing
In addition to the transporter checks conducted at the Facility gate (see Section 4.1.6 and Section 4.1.7),
Tellus reserves the right to conduct compliance and audit checks of waste generator’s pre-qualified
transport contractors at regular intervals (or at random or as required).
These audits are intended to ensure compliance with transport legislation, chain of responsibility and safety
and quality performance standards is maintained.

5

Available at: http://www.dmp.wa.gov.au/Documents/DGS_IS_ApprovedEmergencyResponder.pdf
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5.4 Transport Risk Assessment and Journey Management Plans
Tellus reserves the right to require that a transport contractor (engaged by Tellus or a customer) prepare
and submit for Tellus’ approval a Transport Risk Assessment and/or a Journey Management Plan for any
loads being delivered to the Facility, prior to the issuing of a Dispatch Notification.
For waste material deliveries, the need for Tellus’ review and acceptance of a Transport Risk Assessment
and/or a Journey Management Plan is defined during Tellus’ Waste Acceptance Procedure, prior to issue of a
Dispatch Notice. The decision as to whether a Transport Risk Assessment and/or a Journey Management
Plan is required will be determined by an internal (Tellus) risk assessment which will consider;
•

the type of waste and any environmental and/or safety hazards associated with that material,

•

the transport route,

•

the mode of transport (road, rail, sea),

•

the quantity and frequency of deliveries, and

•

Existing Legislative controls.

Transport contractors will be able to use their own format and systems of Transport Risk Assessment and/or
a Journey Management Plans, and these will be audited upon submission to Tellus to ensure that they
address at minimum:
•

Chain of Responsibility Legislation.

•

Dangerous Goods and Radioactive Materials Transport Legislation.

•

Vehicle and road ratings (eg, RAV system in Western Australia).

•

Route assessment (including alternate routes and hold-points if required).

•

Incident response capabilities and plans.

•

Communications plan.
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6

ROLES AND RESPONSIBILITIES

Responsibilities for transport management are summarised in Table 6-1. Tellus’ responsibilities centre
around setting strict criteria on the nature of wastes acceptable for disposal at the Facility. Tellus liaises with
the waste generator to schedule the dispatch of the waste to the Facility. Once the waste arrives at the
Facility, Tellus is responsible for verifying that the waste meets the agreed consignment specifications. It is
during this acceptance process that Tellus will record and report any non-compliances.

Detailed waste
characterisation
Waste
packaging
Waste
acceptance
Delivery plan
Transporter
prequalification
Transport
schedule
Transport
contingency
Transport
activities
Waste
consignment
documentation
(ref ?)
Waste receipt
Waste
conformance
(onsite
verification
testing)

Tellus (Facility
Manager)

Tellus
(Chemist)

Tellus
(Manager
Packaging and
Logistics)
Tellus
(Manager
Storage and
Inventory)
Tellus
(Gatehouse
Attendant)

Transporter
(client
contractor)

Waste
generator

Table 6-1. Transport management responsibilities.

*
*
*
*
*
*

*
*
*
*
*

*
*

*

The Facility Manager will be accountable for all aspects pertaining to the operations, traffic management
and safety at the Facility and on the Mt Walton Road.
The Facility Manager is responsible for:
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•

Implementation of this Plan.

•

Day-to-day Facility management.

•

Continued improvement of traffic management.

•

Ensure compliance with relevant legislation and company policy by establishing and maintaining
appropriate management and monitoring systems.

•

Monitor the performance of the TMP.

•

Liaise with the government, community and other key stakeholders identified by Tellus.

•

Implement environmental induction procedures and appropriate training for Tellus staff and
contractors.

•

Report necessary compliance obligations.

The Manager Waste Packaging and Logistics will be responsible for:
•

Supporting waste characterisation and waste inventory management functions.

•

Ensuring proposed packaging type and format is fit for purpose.

•

Ensuring waste generator implementation of the Delivery Plan.

The Manager Storage and Inventory will be responsible for:
•

Supporting waste inventory management functions.

•

Ensuring the waste transport schedule is implemented as part of the Delivery Plan.

The gate house attendant will be responsible for:
•

Ensure safe traffic management functions of all inbound and outbound vehicles.

•

Assess the waste consignment documentation upon arrival at the facility gate.

•

Assess all inbound vehicles and loads upon arrival at the facility gate.

•

Assess all outbound vehicles and loads prior to departure from facility.

•

Undertake waste receipt tasks in accordance with the Transport Schedule.

The Site Chemist will be responsible for:
•

Supporting waste characterisation and waste treatment functions.

•

Undertake onsite verification testing in accordance with the Waste Acceptance Criteria.

It is the responsibility of all Facility staff and contractors to comply with the regulations and procedures
defined in the TMP and, to carry out their work in a way that minimises potential adverse social and
environmental impacts.
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7

REPORTING

All risk assessments, transporter provided data, audit records, vehicle inspections, vehicle arrival and
departure times will be recorded by Tellus.
Breaches of Chain of Responsibility laws and other transport or waste Legislation will be reported to the
relevant Regulatory authority, as well as triggering an internal Non-Conformance Report.
Tellus will keep records of any complaints and any disciplinary action that may be taken. This information
will be maintained for internal use.
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1 INTRODUCTION
1.1 Project overview
Tellus Holdings Ltd (‘Tellus’) has lodged a Development Application (DA) to construct and operate the Sandy
Ridge Facility (the ‘Facility’ and/or ‘Project’). The Facility involves the construction and operation of an
open-cut kaolin mine and complementary waste storage and disposal facility with supporting above-ground
infrastructure in the Shire of Coolgardie over 25 years.
The Facility is located approximately 75 km north east of Koolyanobbing, and approximately 240 km north
west of Kalgoorlie, in the Shire of Coolgardie, within the Goldfields Region of WA (Figure 1-1).
The proposed development is encompassed within a ‘development envelope’ and has been divided into four
sections as described below:
•
•
•
•

Accommodation Village;
Mine infrastructure area;
Class II Landfill Area; and
Groundwater Abstraction Area.

The Facility is within a designated bushfire prone area as per the Western Australia State Map of Bush Fire
Prone Areas (DFES 2018; Figure 1-2), which triggers bushfire planning requirements under State Planning
Policy 3.7 Planning in Bushfire Prone Areas (SPP 3.7; WAPC 2015) and reporting to accompany submission of
the development application in accordance with the associated Guidelines for Planning in Bushfire Prone
Areas v 1.3 (the Guidelines; WAPC 2017).
This assessment has been prepared in conjunction between Tellus and Eco Logical Australia (ELA) Senior
Bushfire Consultants Daniel Panickar (FPAA BPAD Level 2 Certified Practitioner No. BPAD37802-L2) and
Bruce Horkings (FPAA BPAD Level 3 Certified Practitioner No. BPAD29962-L3).

1.2 Purpose and application of the plan
The primary purpose of this Bushfire Management Plan (BMP) is to act as a technical supporting document
to inform planning assessment.
This BMP is also designed to provide guidance on how to plan for and manage the bushfire risk to the
subject site through implementation of a range of bushfire management measures in accordance with the
Guidelines.
The Facility is considered a high-risk land use under SPP 3.7. Policy Measure 6.6 of SPP .7 requires
development applications for high-risk land uses in areas between BAL-12.5 and BAL-29 to be accompanied
by a risk management plan for any flammable on-site hazards. A Bushfire Risk Management Plan has been
prepared by for the proposed development and is included in Appendix A.
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1.3 Environmental factors
1.3.1 Native vegetation clearing
The development envelope for the Facility consists of open woodland and shrublands dominated by Acacia
and Eucalyptus species. Open heaths are dominated by Leptospermum species. All vegetation types are
considered common and widespread within the region. Most of the vegetation within the development
envelope is in excellent condition.
The proposed development has received environmental approval under s45 of the State Environmental
Protection Act 1986 (EP Act; refer to Ministerial Statement 1078).
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2 BUSHFIRE ASSESSMENT RESULTS
2.1 Bushfire assessment inputs
The following section is a consideration of spatial bushfire risk and has been used to inform the bushfire
assessment in this report.

2.1.1 General
The Facility is located in the Shire of Coolgardie on unallocated Crown Land and accessed from the Great
Eastern Highway by the Mt Walton East Intractable Waste Disposal Facility (IWDF) Access Road, which leaves
the highway approximately 96 km east of Southern Cross and 90 km west of Coolgardie. After travelling
approximately 90 km north on the IWDF Access Road, access to the Facility is gained by turning west onto
the Mt Dimer Road for 4.5 km, then north for 4 km along a new access road to the Facility.
Desktop investigations (involving the interpretation of publicly available aerial imagery) followed by field
investigations have identified past fire history to the north and south of the Sandy Ridge Facility. The
reasons for past fires are unknown but could be attributed to lightning strike.

2.1.2 Fire Danger Index
A blanket rating of FDI 80 is adopted for Western Australian environments, as outlined in AS 3959-2009
Construction of Buildings in Bushfire Prone Areas (AS 3959-2009) (SA 2009) and endorsed by Australasian
Fire and Emergency Service Authorities Council (AFAC).

2.1.3 Vegetation classification
Vegetation within the development envelope and surrounding 150 m (the assessment area) was assessed in
accordance with the Guidelines and AS 3959-2009 with regard given to the Visual guide for bushfire risk
assessment in Western Australia (DoP 2016).
The vegetation assessment has been based on extensive flora and vegetation surveys undertaken within the
development envelope and surrounds supporting environmental approvals. The results of these surveys
have been reviewed by ELA and aligned to vegetation classifications described in AS 3959-2009.
The following vegetation classes and exclusions were identified within the assessment area as depicted in
Figure 2-1:
•
•
•
•
•

Class B woodland;
Class C shrubland;
Class D scrub;
Class E mallee; and
Exclusions as per clause 2.2.3.2 (e) and (f) (i.e. non-vegetated areas and low-threat vegetation).
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Photographs relating to each vegetation type are included in Appendix B.

2.1.4 Topography and slope under vegetation
Effective slope under vegetation was assessed for a distance of 150 m from the development envelope in
accordance with the Guidelines and AS 3959 2009 and is depicted in Figure 2-1. Slope under all areas of
classified vegetation within the assessment area was assessed as upslope/flat.
The BAL assessment addresses this topic further in section 2.2.

2.1.5 Distance between proposed development areas and classified vegetation
Separation distances between proposed development areas within the development envelope and classified
vegetation are discussed in the BAL assessment in section 2.2.
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2.2 Bushfire assessment outputs
A Bushfire Attack Level (BAL) assessment has been undertaken in accordance with SPP 3.7, the Guidelines,
AS 3959-2009 and the bushfire assessment inputs in section 2.1.

2.2.1 Bushfire Attack Level (BAL) assessment
All land located within 100 m of the classified vegetation depicted in Figure 2-1 is considered bushfire prone
and is subject to a BAL assessment in accordance with AS 3959 2009.
A Method 1 BAL assessment (as outlined in AS 3959 2009) has been completed for the proposed
development and incorporates the following factors:
•
•
•
•

State adopted Fire Danger Index (FDI);
Vegetation class;
Slope under classified vegetation; and
Distance between proposed development areas and the classified vegetation.

Based on the identified BAL, construction requirements for proposed buildings can then be assigned. The
BAL rating gives an indication of the expected level of bushfire attack (i.e. radiant heat flux, flame contact
and ember penetration) that may be received by proposed buildings and subsequently informs the standard
of construction required to increase building survivability.

2.2.2 Method 1 BAL assessment
Table 2-1 and Figure 2-2 display the Method 1 BAL assessment (in the form of BAL contours) undertaken for
the proposed development in accordance with AS 3959-2009 methodology. The results show that all
habitable buildings within the development envelope are located in areas subject to a BAL rating of BAL-12.5
or lower.
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Table 2-1 Method 1 BAL calculation

Vegetation
classification and
plot
Class B woodland
Plots 4, 10 and 13

Class C shrubland
Plot 1

Class D scrub
Plots 3, 9 and 11

Class E mallee
Plots 2, 5, 6, 7, 8
and 12

Effective
slope under
vegetation
Upslope/flat

Hazard
separation
distance (m)
<10

BAL rating

Comment

BAL-FZ

No habitable buildings proposed in this area

10-<14

BAL-40

No habitable buildings proposed in this area

14-<20

BAL-29

No habitable buildings proposed in this area

20-<29

BAL-19

No habitable buildings proposed in this area

29-<100

BAL-12.5

Habitable buildings proposed in this area

<7

BAL-FZ

No habitable buildings proposed in this area

7-<9

BAL-40

No habitable buildings proposed in this area

9-<13

BAL-29

No habitable buildings proposed in this area

13-<19

BAL-19

No habitable buildings proposed in this area

19-<100

BAL-12.5

Habitable buildings proposed in this area

<10

BAL-FZ

No habitable buildings proposed in this area

10-<13

BAL-40

No habitable buildings proposed in this area

13-<19

BAL-29

No habitable buildings proposed in this area

19-<27

BAL-19

No habitable buildings proposed in this area

27-<100

BAL-12.5

Habitable buildings proposed in this area

<6

BAL-FZ

No habitable buildings proposed in this area

6-<8

BAL-40

No habitable buildings proposed in this area

8-<12

BAL-29

No habitable buildings proposed in this area

12-<17

BAL-19

No habitable buildings proposed in this area

17-<100

BAL-12.5

Habitable buildings proposed in this area

2.3 Identification of issues arising from the BAL assessment
All new structures are located in areas subject to a BAL rating of BAL 12.5 or lower. Should there be any
changes in development design or vegetation/hazard extent that requires a modified bushfire management
response, then the above BAL ratings will need to be reassessed for the affected areas and documented in a
brief addendum to this BMP.
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3 ASSESSMENT AGAINST THE BUSHFIRE PROTECTION
CRITERIA
3.1 Compliance
The proposed development is required to comply with policy measures 6.2, 6.5 and 6.6 of SPP 3.7 and the
Guidelines.
In response to the above requirements of SPP 3.7 and the Guidelines, bushfire management measures have
been devised for the proposed development in accordance with Guideline acceptable solutions where
possible to meet compliance with bushfire protection criteria.
Table 3-1 outlines the Acceptable Solutions (AS) that are relevant to the proposal and summarises how the
intent of each Bushfire Protection criteria has been achieved. No Performance Solutions (PS) have been
used for this proposal. These management measures are depicted in Figure 3-1.
Table 3-1 Summary of solutions used to achieve bushfire performance criteria

Bushfire Performance Criteria
Element 1: Location
A1.1 Development location

AS

PS

N/A

☒

☐

☐

The proposed development is considered to be
compliant with A1.1.
APZs will be implemented between all habitable
buildings and classified vegetation in the form of
cleared areas and maintained vegetation (refer
to Figure 3-1).

Element 2: Siting and design of
development
A2.1 Asset Protection Zone (APZ)
☒

☐

☐

☒

☐

☐

☐

The proposed development is considered to be
compliant with A3.1.
All public roads will be constructed in
accordance with Table 6, Column 1 in the
Guidelines.

☒

The proposed development is considered to be
compliant with A3.2.
No cul-de-sacs are proposed as part of the
development.

Element 3: Vehicular access
A3.2 Public road

☒

☐

Element 3: Vehicular access
☐

☐

A3.3 Cul-de-sac

APZs will be maintained in accordance with
Standards for Asset Protection Zones reproduced
in Appendix C.
The proposed development is considered to be
compliant with A2.1.
Two access/egress routes are available to/from
the development envelope as depicted in Figure
3-1.

Element 3: Vehicular access
A3.1 Two access routes

Comment
All habitable buildings within the development
envelope are situated in areas subject to BAL
ratings of ≤BAL-12.5 (Figure 2-2).
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Bushfire Performance Criteria
Element 3: Vehicular access

AS

PS

N/A

☐

☐

☒

Comment
No battle-axe lots are proposed as part of the
development.

☐

Internal site roads (considered private
driveways) will meet the requirements of
Table 6, Column 3 and explanatory note 3.5 in
the Guidelines.

A3.4 Battle-axe
Element 3: Vehicular access
A3.5 Private Driveway longer than
50 m

☒

☐

☐

☐

☒

The proposed development is considered to be
compliant with A3.5.
No Emergency Access Ways are proposed or
required for the development.

☐

☐

☒

No Fire Service Access Routes are proposed or
required for the development.

☐

Where required, firebreaks will meet the
requirements of the Shire of Coolgardie Bush
Fire Act Notice.

Element 3: Vehicular access
A3.6 Emergency Access way
Element 3: Vehicular access
A3.7 Fire-service access routes
Element 3: Vehicular access
A3.8 Firebreak width

☒

☐

The proposed development is considered to be
compliant with A3.8.
The accommodation village will have 4 x 32 kL
water tanks, with 50 kL in reserve for firefighting
purposes.

Element 4: Water
A4.2 Non-Reticulated areas

☒

☐

☐

The mine infrastructure area has a dedicated fire
water system that includes the following tanks:
• 520 kL raw water tank;
• 360 kL fresh water tank; and
• 220 kL potable water tank.
Hardstand turnaround areas for a 3.4 fire
appliance (minimum kerb to kerb width of
17.5 m) are available within 3 m of the tanks.
The proposed development is considered to be
compliant with A4.2.

3.2 Additional management strategies
A BRMP has been prepared for the proposed development in accordance with Policy measure 6.6 of SPP 3.7
(Appendix A). This plan details how high-risk components of the proposed development will be managed to
reduce bushfire risk.
All cleared and maintained vegetation areas within the development envelope will be maintained in
accordance with Standards for Asset Protection Zones (Appendix C).
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4 IMPLEMENTATION AND ENFORCEMENT
Implementation of the BMP applies to Tellus to ensure bushfire management measures are adopted and
implemented on an ongoing basis. A summary of the bushfire management measures described in
section 3, as well as a works program, is provided in Table 4-1. These measures will be implemented to
ensure the ongoing protection of life and property assets is achieved. Timing and responsibilities are also
defined to assist with implementation of each measure.
Table 4-1 Proposed works program

No.
Bushfire management measure
Prior to operation of Facility
1
Ensure all new structures are located
outside of areas subject to BAL-FZ and
BAL-40 as per the design in Figure 5-2.
2
Ensure APZs are implemented and
maintained in accordance with standards
in Appendix C.
3
Ensure water supply is provided as per
section 3 of this BMP.
Comply with Bushfire Risk Management
Plan
Ongoing management
4
Ensure APZs are implemented and
maintained in accordance with standards
in Appendix C.
5
Comply with Bushfire Risk Management
Plan

Responsibility
Tellus
Tellus
Tellus
Tellus
Tellus
Tellus
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5 CONCLUSION
In the author’s professional opinion, the bushfire protection requirements listed in this assessment provide
an adequate standard of bushfire protection for the proposed development consistent with the aim and
objectives of SPP 3.7 and associated guidelines and is recommended for approval.

Daniel Panickar
Senior Bushfire Consultant
FPAA BPAD Certified Practitioner
No. BPAD37802-L2

Bruce Horkings
Senior Bushfire Consultant
FPAA BPAD Certified Practitioner
No. BPAD29962-L3
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1 PROJECT OVERVIEW
Tellus Holdings Ltd (‘Tellus’) has lodged a Development Application (DA) to construct and operate the Sandy
Ridge Facility (the ‘Facility’ and/or ‘Project’). The Facility involves the construction and operation of an
open-cut kaolin mine and complementary waste storage and disposal facility with supporting above-ground
infrastructure in the Shire of Coolgardie over 25 years.
The Facility is located approximately 75 km north east of Koolyanobbing, and approximately 240 km north
west of Kalgoorlie, in the Shire of Coolgardie, within the Goldfields Region of WA (Figure 1-1).
The proposed development is encompassed within a ‘development envelope’ and has been divided into four
sections as described below:
•
•
•
•

Accommodation Village;
Mine infrastructure area;
Class II Landfill Area; and
Groundwater Abstraction Area.

The Facility is within a designated bushfire prone area as per the Western Australia State Map of Bush Fire
Prone Areas (DFES 2018; Figure 1-2), which triggers bushfire planning requirements under State Planning
Policy 3.7 Planning in Bushfire Prone Areas (SPP 3.7; WAPC 2015) and reporting to accompany submission of
the development application in accordance with the associated Guidelines for Planning in Bushfire Prone
Areas v 1.3 (the Guidelines; WAPC 2017).
This assessment has been prepared by Tellus. Eco Logical Australia (ELA) has provided input into the risk
assessment section of this document, however controls and mitigation have been developed by Tellus.

1.1 Purpose and application of the plan
The primary purpose of this Bushfire Risk Management Plan (BRMP) is to act as a technical supporting
document to inform planning assessment in conjunction with the corresponding Bushfire Management Plan
(BMP).
SPP 3.7 (Policy Measure 6.6) requires development applications for high-risk land uses (such as petrol
stations) in areas between BAL-12.5 and BAL-29 to be accompanied by a risk management plan for any
flammable on-site hazards. The BMP prepared by Tellus and ELA for the development identifies all habitable
buildings within the development envelope as being located within areas subject to a BAL rating of BAL-12.5
or lower.
The Building Code of Australia bushfire construction requirements only apply to residential buildings and
associated structures. The Guidelines therefore require the planning process to focus on location and siting
of high-risk land uses rather than application of bushfire construction requirements.
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2 POTENTIAL BUSHFIRE SCENARIOS
The BMP identifies and classifies the existing bushfire hazards within 150 m of the development envelope,
based on existing vegetation and slope and separation distance to the vegetation.
Based on this information, an assessment of potential bushfire scenarios that could affect assets within the
development envelope has been undertaken. The potential bushfire scenarios have been used to inform a
bushfire risk assessment (refer to section 4) and assist in development of appropriate bushfire mitigation
responses (refer to section 5). The following bushfire scenarios were assessed:
1. Bushfire approaching the Facility from a southerly or easterly direction; and
2. Bushfire approaching the Facility from all other directions.
Bushfire scenarios have been selected based on the location of classified vegetation from the development
envelope, climate and direction of prevailing winds during the bushfire season.

2.1 Vegetation and slope
Vegetation and slope under vegetation within the development envelope and surrounding 150 m (the
assessment area) was assessed in accordance with the Guidelines and AS 3959-2009 with regard given to the
Visual guide for bushfire risk assessment in Western Australia (DoP 2016).
The following vegetation classes and exclusions were identified within the assessment area:
•
•
•
•
•

Class B woodland;
Class C shrubland;
Class D scrub;
Class E mallee; and
Exclusions as per clause 2.2.3.2 (e) and (f) (i.e. non-vegetated areas and low-threat vegetation).

Slope under all areas of classified vegetation within the assessment area was assessed as upslope/flat.

2.2 Climatic contributions
2.2.1 Wind
Wind is an important factor in influencing the direction and speed of a bushfire. Wind supplies oxygen and
can remove soot and ash from the flame; increasing its ability to burn. Wind can slant, carry embers causing
spot fires and dictate the direction of the fire front. Unpredictable wind changes can occur during a bushfire
which alter the direction of the fire, having catastrophic effects.
The dominant wind direction in the region is from the east-southeast and is generally the strongest in
autumn and summer (refer to Figure 2-1) with maximum average wind speeds of 16 m s-1 (refer to Figure 2-2
and Figure 2-3).
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Wind patterns follow a counter clockwise progression (varying around a week-long periodicity) but are
normally from high pressure systems that result in south-west and east dominance of wind direction.
However, during the spring and autumn equinoxes and during the unpredictable summer wet season,
storms more commonly come from the west and north-west

Figure 2-1 Annual and seasonal wind roses at Sandy Ridge from 7 May 2015 to 30 April 2018 (on site weather station).
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Figure 2-2 Annual and seasonal wind speed distribution from 7 May 2015 to 30 April 2018 (on site weather station).

2-10
Tellus Holdings Ltd – Bushfire Risk Management Plan
Department of Health, Safety, Environment, Compliance and Quality

SANDY RIDGE FACILITY

BUSHFIRE RISK MANAGEMENT PLAN

Figure 2-3 Annual and seasonal wind speed distribution - 7 May 2015 to 30 April 2018 (on site weather station).

2.2.2 Lightning
Bureau of Meteorology (BOM) information for Coolgardie shows a high rate of lightning strikes during
summer storms. These have the potential to start bushfires that could impact the Facility.

2.2.3 Temperature and humidity
Air temperatures measured in the region between 7 May 2015 to 30 April 2018 varied between a period
minimum of -6.7°C and a period maximum of 42.4°C. The average temperature measured over the
monitoring period was 17.8°C.
Average, maximum and minimum hourly temperatures measured during each season in the region are
presented in Table 2-1. The daily average temperature calculated between 7 May 2015 to 30 April 2018 is
presented in Figure 2-4.
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Table 2-1 Observed temperature at Sandy Ridge between 7 May 2015 to 20 April 2018 (on site weather station).

7 May 2015 to 30 April
2018
Maximum temperature
Mean maximum
temperature (°C)
Highest maximum
temperature (°C)
Lowest maximum
temperature (°C)
Minimum temperature
Mean minimum
temperature (°C)
Highest minimum
temperature (°C)
Lowest minimum
temperature (°C)

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

33.6

31.6

30.3

26.3

20.6

18.2

16.8

18.0

22.2

27.4

31.1

33.1

25.8

42.4

42.1

38.5

37.3

28.4

27.6

28.3

27.9

33.9

38.5

39.7

42.0

42.4

21.8

19.2

17.7

17.5

14.5

10.2

8.4

11.4

12.4

17.4

20.2

21.1

8.4

18.3

16.9

15.7

10.3

4.3

3.8

2.6

4.2

4.7

9.3

14.7

16.1

10.1

24.8

23.8

23.5

17.5

12.4

15.3

13.3

13.1

15.3

21.1

23.0

23.5

24.8

12.6

6.1

5.0

1.3

-2.2

-4.8

-6.7

-5.7

-5.0

-1.7

4.8

5.7

-6.7

Figure 2-4 Daily average air temperature at Sandy Ridge from 7 May 2015 to 30 April 2018 (on site weather station).
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2.2.4 Rainfall and evaporation
The region received at total of 950 mm of rainfall between 7 May 2015 and 30 April 2018. The distribution
of rainfall is presented in Table 2-2. Distribution of rainfall by season is presented in Figure 2-5.

2.3 Assessment of bushfire scenarios
2.3.1 Bushfire approaching the Facility from a southerly to easterly direction
Land to the south and east of the Facility consists of a mixture of bushfire fuel structures on flat to gently
undulating ground. These fuels are largely contiguous for hundreds of kilometres in all directions. A
bushfire occurrence in the region could potentially be fast-moving and largely wind driven given the
predominantly open structure of the bushfire fuels present and the high wind speeds experienced in
summer, spring and autumn; potential fires could result in radiant heat and ember attack into the Facility
itself.

2.3.2 Bushfire approaching the Facility from all other directions
Whilst land in all directions from the Facility is comprised of largely contiguous varieties of bushfire fuel
structures on flat to gently undulating ground; the low wind speeds from the northeast to southwest,
combined with the predominantly open nature of vegetation suggest that fires coming from these directions
will be much slower moving, and potentially less intense than those approaching the Facility from the south
to east.
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3 BUSHFIRE RISK ASSESSMENT METHODOLOGY
Australian and New Zealand Standard AS/NZS ISO 31000:2009 Risk Management–Principles and Guidelines
(SA & SNZ 2009) provides an internationally recognised approach to risk management. Methodology for this
process is further described in Risk Management Guidelines: Companion to AS/NZS 4360/2004 (SA & SNZ
2004), which defines the risk assessment process as outlined in Figure 3-1.
AS/NZS ISO 31000:2009 is adopted by DFES, as documented in the agency’s Bushfire Risk Management
Framework (DFES 2015), to formalise and communicate the approach of managing bushfire risk across the
department in the aim of leading to improved coordination and effectiveness of bushfire risk management
processes.
From a bushfire management perspective, this methodology can be useful in determining:
1. The inherent bushfire risk (i.e. the initial level of risk prior to risk treatment and mitigation); and
2. The residual bushfire risk (i.e. the level of risk remaining following risk treatment and mitigation).
Inherent and residual bushfire risk can be determined for individual bushfire events on the basis of the
following risk criteria, which is used to inform the likelihood and consequence of such events:
•

•

Likelihood of ignition and bushfire occurrence takes into consideration the bushfire history of the
area, risk of ignition, vegetation type, fuel age and load, slope under vegetation and predominant
fire weather conditions; and
Consequence or impact from bushfire on life, property and the environment takes into consideration
the degree and severity of potential bushfire scenarios, location of bushfire hazard areas, assets
present in the area and the level of management and suppression response available.

The two bushfire scenarios identified in Section 2 have been subject to bushfire risk assessment through
determination of likelihood and consequence in accordance with the rating tables outlined in Table 3-1 and
Table 3-2 1. This process determines the inherent bushfire risk of the event and informs the level of
mitigation or management response required to reduce the risk to an acceptable level. The risk assessment
matrix used to determine inherent and residual bushfire risk is outlined in Table 3-3.

1

The determined consequence rating is the most likely outcome, not the worst case
3-14
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Table 3-1 Likelihood rating system

Likelihood rating
Almost certain
Likely
Possible
Unlikely
Rare

Description
Consequence expected to occur in most circumstances; may occur once every year or
more
Consequence will probably occur in most circumstances; may occur once every five
years
Consequence might occur at some time; may occur once every twenty years
Consequence is not expected to occur; may occur once every one-hundred years
Consequence may occur only in exceptional circumstances; may occur once every five
hundred or more years

Table 3-2 Consequence rating system

Likelihood rating
Catastrophic
Major
Moderate
Minor
Insignificant

Description
A large number of severe injuries, widespread damage and displacement of the
community, significant impact on the environment
Extensive number of injuries requiring hospitalisation, significant damage and impact on
the community, longer term impacts on the environment
Some injuries requiring medical treatment but no fatalities, localised damage and shortterm impact on the environment
Small number of injuries but no fatalities, some damage and disruption but no lasting
effects
No injuries or fatalities, little damage or disruption

Table 3-3 Risk assessment matrix

Consequence
Likelihood
Almost Certain
Likely
Possible
Unlikely
Rare
Risk level
Low
Medium
High
Extreme

Insignificant

Minor

Moderate

Major

Catastrophic

High
High
Extreme
Extreme
Extreme
Medium
High
High
Extreme
Extreme
Low
Medium
High
Extreme
Extreme
Low
Low
Medium
High
Extreme
Low
Low
Medium
High
High
Risk response
Acceptable risk. Application of standard management measures will ensure risk level remains
low and risk should be eliminated or reduced as time permits.
Potentially unacceptable risk. Development of site specific management measures may be
required to lower the risk level and risk should be reduced as soon as reasonably practicable.
Potentially unacceptable risk. Development of additional site specific management measures
will be required to lower the risk level and requires urgent action as soon as possible.
Unacceptable risk. Additional site-specific mitigation will be required to lower the risk level and
an immediate mitigation response is required.
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Figure 3-1 Risk assessment process as per AS/NZS ISO 31000:2009
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4 BUSHFIRE RISK ASSESSMENT
4.1 Risk context
Risk is being assessed to inform bushfire mitigation for the Facility for the protection of life and property
within and adjacent to the site. The risk assessment adopts a broad area and supports a tenure blind
approach to ensure wider risk impacts and adjoining lands are captured to suitably address potential risk.

4.2 Risk identification
Bushfire risk is identified in the potential bushfire scenarios outlined in Section 2, which indicate the
potential bushfire events that could impact life and property within the Facility and adjacent land. These
two scenarios are considered to cover the majority of bushfire events that could occur in order to develop
suitable bushfire risk mitigation.

4.3 Risk analysis and evaluation
Risk analysis and evaluation for each of the two potential bushfire scenarios is provided in Table 4-1 which
specifies the likelihood and consequence of each scenario with and without management measures to
determine inherent and residual risks.
Due to the storage and handling of flammable materials within the subject site, the potential consequence
of a bushfire entering the site would be greater than if flammable materials were not present.
ELA and Tellus are of the view that following implementation of management measures, the risk of ignition
will not be reduced due to the likelihood of lightning-induced ignition and presence of off-site classified
vegetation and on-site flammable goods. Therefore, bushfire risk management measures are likely to
reduce the level of consequence resulting from the bushfire event, rather than the likelihood of the event
occurring. For example, an evacuation plan will reduce the potential impacts on life; thus reducing the level
of consequence received from the bushfire event, but the likelihood of the event occurring will not be
reduced.

4-17
Tellus Holdings Ltd – Bushfire Risk Management Plan
Department of Health, Safety, Environment, Compliance and Quality

SANDY RIDGE FACILITY

BUSHFIRE MANAGEMENT PLAN
Table 4-1 Bushfire risk assessment

Bushfire scenario
1) Bushfire
approaching from a
southerly to
easterly direction
and impacting
Facility

2) Bushfire
approaching from a
westerly to
northerly direction
and impacting
Facility

Comments
•

Extended fire run through variety of open fuels.
Limited firebreaks and roads to limit rate of
spread. Limited points of access for fire
suppression prior to reaching Facility. Greatest
level of impact would occur under adverse fire
weather conditions with an easterly wind
(common during the bushfire season).

•

Consequence might occur at some time; may
occur once every twenty years based on fire
history, suppression response capability, fuel
types, anticipated rate of spread etc.

•

Extensive number of injuries requiring
hospitalisation, significant damage and impact on
the community, longer term impacts on the
environment based on analysis of assets.

•

Extended fire run through variety of open fuels.
Limited firebreaks and roads to limit rate of
spread. Limited points of access for fire
suppression prior to reaching Facility. Carina
mine pit between vegetation and the Facility
expected to reduce rate of spread of bushfire.
Predominant winds in the bushfire season
suggest that a bushfire from these directions
would be less probable than one from the south
to east.

•

Consequence is not expected to occur; may occur
once every one-hundred years based on fire
history, suppression response capability, fuel
types, anticipated rate of spread etc.

•

Extensive number of injuries requiring
hospitalisation, significant damage and impact on
the community, longer term impacts on the
environment based on analysis of assets.

Likelihood

Consequence

Inherent risk

Mitigation

Likelihood

Consequence

Residual risk

Possible

Major

Extreme

Implementation of management measures identified in
Section 5.

Possible

Moderate

High

Unlikely

Major

High

Implementation of management measures identified in
Section 5.

Unlikely

Moderate

Medium
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5 BUSHFIRE MANAGEMENT MEASURES
Results of the bushfire risk assessment indicate that both bushfire scenarios pose a level of risk to the
Facility, however Scenario 1 is considered to pose an increased level of risk than Scenario 2.
Implementation of the management measures provided in the following subsections prioritise protection of
life and property and will reduce bushfire risk (residual risk) within the Facility.

5.1 Prevention
5.1.1 Identification of high bushfire risk areas
As a part of this BRMP it is recommended that bushfire fuel load assessments are conducted annually to
assess bushfire potential and the need for pro-active controls (refer to Appendix B and C).
Survey lines/areas, vegetation densities and high fuel load areas will be identified and recorded with global
positioning system (GPS) coordinates. Additional locations of interest (such as flora and fauna of
conservation significance and habitat) will be determined by associated flora and fauna surveys and
additional important sites will also be recorded and identified. This information will be mapped using GIS
mapping and form a key part of the BRMP.
A quick assessment method for fuel loads based on The Overall Fuel Hazard Guide for South Australia
(2012) will be used at the designated observation points across the development envelope and surrounds
(Appendix D). This assessment technique is dominantly based on the visual assessment of dominant site
species such as acacia’s and grevillea, native grasses, woody shrubs and trees. It is a risk rating based
assessment and is broadly described in Table 5-1. Additional assessment of fuel loads will be recorded
opportunistically on a data sheet similar to that in Appendix B based on Table 5-1 and expanded information
in Appendix C to update any high risk areas.
The result from annual and opportunistic fire load assessments will be used to develop bush fire
management strategies and update this draft BRMP. The annual survey results will be available in the Facility
Manager’s office for emergency referral.
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5.1.2 Specific controls
The following controls will be implemented to reduce the risk of bushfire ignition within the Facility and
surrounds.
Construction
Construction has the potential to cause bushfires through:
•

Hot works;

•

Increased vehicles;

•

Clearing and stockpiling vegetation; and

•

Increased ignition sources.

The following controls will be implemented during construction activities:
•

All hot works to have a permit and safety assessment in line with Tellus policy framework;

•

Only diesel vehicles used onsite;

•

No open flames unless permit approved;

•

Vegetation stockpile in low mounds to reduce large fuel source and separated from buildings by a
minimum of 20 m;

•

Vehicles regularly checked and cleaned for build-up of grasses or vegetation around engine and
undercarriage;

•

All vehicles to be fitted with firefighting equipment;

•

Fire tender available on-site at all times;

•

Heavy earthmoving equipment available;

•

Trained firefighting team at site; and

•

A permit obtained and DFES to be informed not less than 48 hours before any planned back and/or
patch burning activities performed.
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Operation, closure and rehabilitation
Operation, closure and rehabilitation of the Facility has the potential to cause bushfires through:
•

Ignition sources;

•

Use of flammable materials;

•

Hot works;

•

Increased vehicles; and

•

Increased use of project area.

The following controls will be implemented during operation, closure and rehabilitation of the Facility:
•

At least a 40 m fire break to be established around working areas during operation;

•

All hot works to have a permit and safety assessment in line with Tellus policy framework;

•

No open flames outside of designated areas;

•

Designated smoking area;

•

No wastes burnt onsite;

•

Weather and bushfire conditions assessed daily from website listed in Table 5-2;

•

Fire tender available on-site at all times;

•

Off-road 30,000 L water truck with cannon available at site;

•

Heavy earthmoving equipment available;

•

Site-wide fire hydrant system and fire hose reels, supplied from approx. 250 kL tank system;

•

Trained firefighting team at site; and

•

A permit obtained and DFES to be informed not less than 48 hours before any planned back- and/or
patch-burning activities performed.

Hazardous materials, chemicals and fuels
Hazardous materials, chemicals and fuels within the Facility have the potential to cause/contribute to
bushfires through:
•

Flammable hazardous material stores;

•

Flammable chemicals; and

•

Flammable and volatile fuels.

The following controls will be implemented for hazardous materials, chemicals and fuels within the Facility:
•

Ensure all flammable material is stored within enclosed buildings within a bunded area;

•

Appropriate fire extinguishers and fire-fighting equipment to be located near to flammable material;

•

All staff trained in the use and location of appropriate firefighting equipment; and

•

If volatile fuels are required onsite, they will have an individual risk assessment undertaken and
stored in separate area with appropriate controls;

•

All hazardous materials, chemicals and fuels within the Facility to be stored in areas subject to BAL
ratings of BAL-12.5 or lower.
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Third party access
Third party access to the Facility have the potential to cause/contribute to bushfires through:
•

Increase in ignition sources;

•

Open flames outside of designated areas; and

•

Unapproved back and/or patch burning.

The following controls will be implemented for third party access:
•

Very limited access to undeveloped regions (limits ignition sources). No pastoral or Traditional
Owner activities in the region due to restricted access;

•

Liaise with local TOs and Pastoralists in back- and/or patch-burning operation planning;

•

Inform local TOs and Pastoralists on the boundaries of the project area and no open flame policy;

•

Visitors must sign in and undergo visitor site induction; and

•

Visitors must be accompanied by a site representative and not deviate from formal access routes.

5.2 Suppression
If a bushfire is deemed to potentially impact the Facility, bushfire suppression techniques will be activated. A
site bushfire response team will be adequately resourced for minimum responder numbers required for an
effective bushfire response.
The team size will comply with legislative requirements and be consistent with relevant codes of practise. In
addition, the team size will be informed by a risk-assessment workshop, taking into consideration the
potential for ignition sources at different stages of the life of the facility. For example, there may be a higher
risk of ignition sources during construction than during operations. During operation the workforce on site
will be reduced and the number of potential ignition sources also reduced, so the number of bushfire
fighting trained personnel may be reduced.
The team will be suitably trained.

5.2.1 Bushfire control methods
A bushfire can be broken down into components which aids on-ground co-ordination of control method;
these are described in Table 5-3 and displayed in Figure 5-1.

5.2.2 Bushfire management approaches
The two main approaches to bushfire management are direct and indirect attack, as detailed in Table 5-4.
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5.2.3 Fire control equipment
Firefighting equipment will be available at the Facility. This equipment includes:
•

A 6x6 articulated 30,000L water cart with sprays and cannon;

•

A 4x4 fast response foam unit with a 1,500L trailer-mounted water tank both with motorised water
pump and hose;

•

Fire extinguishers appropriate to potential fire type – chemical, electrical etc.;

•

Fire hoses around facilities;

•

Hydrants and hoses (yard areas);

•

Hose reels are inside buildings and only for close by around buildings; and

•

Heavy Earthmoving equipment as secondary support for fire appliances (can cut fire breaks and
remove vegetation as required).

A map of the location of firefighting equipment and potential high fire risks areas are shown in Figure 5-2.
Table 5-1 Parts of a bushfire

Component
Head
Flank
Fingers
Heel
Spot fire

Description
Is the part of the fire making the most progress, it will have the most intense and hottest fires
and can also be called the fire front.
These are the sides of the fire between the front and the heel (rear). They are generally of
lower intensity than the head and often described in direction, eastern flank, or location, left
flank.
Long slender sections of fire that extend beyond the head or flanks. Usual caused by variations
in wind and fuel loads.
This is the rear of the fire, which is the lowest intensity part of the fire with the least spread. It is
generally upwind or downslope of the head.
Fires caused by wind transported embers, outside of the area of the main fire; usually in front
of the head of the fire.
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Figure 5-1 Graphic description of components of a bushfire
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Table 5-2 Bushfire management techniques for consideration at Sandy Ridge

Control Method
Direct Attack
Head
Flank
Parallel

Equipment
• Mechanical, e.g. bulldozers
•

Hand tools, e.g. shovels.

•

Fire retardants – foam,
chemicals, water.

•

Source of fire - Drip torches.

Indirect Attack
Back and/or patch burning

Equipment
• Mechanical, e.g. bulldozer.
•

Hand tools, e.g. shovels.

•

Source of fire, e.g. drip torch.

•

Water or other fire retardant
source

Details
Attacking the head of the fire either by developing a control line (clearing
around the edges of the fire) or using fire retardants or water to extinguish the
head of the flame. Only recommended for low intensity fire.
Like head attack but work is done on the flanks of fire, generally moving from
the rear to the head to try and pinch the fire out. Useful if the fire is too
intense to attack from the front.
Develop a control line a short distance ahead of the fire, useful when the fire is
too intense to attack at close range. The attack line should be placed as close
as possible to the main fire and if possible a second unit can burn out the fuel
between the main fire and the control line.
Advantages
Disadvantages
• Less area burnt.
• Obstacles (e.g. fences) can impede
on the control line.
• Quickly contain the fire.
• Limited to low intensity fires.
• Edges where fire extinguished
can be turned into the control • Places firefighters in direct path of
fire.
line.
•

Needs constant patrol of fire line.

•

Irregular fire line constructed
quickly.

A control line is established some distance from the head or flanks of the fire
and the fuel in between is burnt out. This can be advantageous when the
intensity is extreme or, the terrain makes it difficult to attack the fire at close
range.
Advantages
• Removes firefighters from
direct contact with fires.
•

Allows for strategic placement
of control line.

•

Allows more time and
consideration in control of the
fire.

•

Choice of location for control
line.

Disadvantages
• Increases size of fire.
•

Allows for more intense fires to
develop.

•

Larger area to control.

•

Back and/or patch burning may
result in intense fires at intersection,
potentially causing spotting outside
of control lines.

•

Need to monitor and patrol large
line.

Sourced from - ACT Fire and Rescue. (2011). Basic Wildfire Awareness: ACT Fire & Rescue Community Fire Units Learners Guide. Canberra: ACT Fire and
Rescue.
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5.3 Mitigation
Table 5-5 details mitigation and management measures to control the spread, development and severity of
bushfires within the project area. This BRMP should be read in conjunction with the following management
plans:
• Emergency Response Plan;
•

Biodiversity Management Plan;

•

Waste Management Plan;

•

Water Management Plan; and

•

Hazardous Material Management Plan.
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Table 5-3 Measures for bushfire control during life of project

Mitigation measure
Bushfire risk map – highlighting high-risk areas for bushfires and
potential direction of approach. This map is to be updated
annually and after results of fire fuel load assessment surveys.
All staff inducted into this BRMP, the Emergency Response
Management Plan (ERMP) and other management plans
associated with bushfire management.

Responsible

Reporting

Facility Manager

At least annually or as
required

Facility Manager

Annual Report

Construction Manager

End of construction

Firebreaks maintained and cleared of vegetation

Construction and
Facility Manager

End of construction report,
then annually

Appropriate signage and MSDS placed around site

Facility Manager

Annual Report

Firefighting equipment and fire extinguisher onsite

Facility Manager

Annual Report

Facility Manager
Emergency Services
Officer

6 months

Firebreaks developed around all assets and strategically to most
effectively stop or slow potential incoming bushfires

Fire extinguishers maintained and inspected every 6 months
ERP clearly displayed for fire response
A dedicated team of 3-5 staff member during construction and 23 during operations to be present on site at any one time trained
in bushfire fighting

Annual Report

Facility and
Construction Manager

Annual Report

Fire drills conducted

Facility Manager

Annual Report

Open flames or ignition sources prohibited from 20 m of
flammable material

Facility Manager

Annual Report

Construction Manager

Annual Report

Facility Manager

Annual Report

Designated smoking area
Dedicated firefighting equipment and personnel

Audit
Map showing latest update of fire risk
and reference to fire fuel load
assessment
Annual report showing details of all
completed inductions
All firebreaks are at least 4 m (Bushfire
Act) wide, surrounding all assets,
locations; mapped and recorded
Records of work completed and all fire
breaks with vegetation below 10 cm
Signage at all hazardous and flammable
material stores
Location map and fire extinguishers
present on site
Inspection every six months to verify
Annually audit to inspect plans and
muster points
Records show 100% satisfactory
completion by all staff
Annual report shows fire drills
conducted regularly
Signage marking no open flame zones
Designated smoking zones clearly
signed and designated no smoking
zones clearly signed
Firefighting equipment in place,
operational, maintained, and tested
and staff trained in its use.
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Mitigation measure

Responsible

Reporting

Back- and/or patch-burning conducted as required in coordination with key stakeholders

Facility Manager

Annual Report

Vehicles inspected daily for build-up of vegetative matter in
undercarriage and engine bay

Facility Manager

Daily

Monitor bushfires through websites

Facility Manager

Daily

Any hot work requires a permit and a bushfire spotter if in areas
next to flammable material

Facility Manager

As required

Enforce no open flames or hot works during designated fire bans

Facility Manager

As required

Incident report lodged for any fire

Facility Manager

As required

Annual BFMP compliance and performance review

HSECQ Manager

Annual Report

All vehicles to carry fire extinguisher and UHF radio

Facility Manager

During new vehicle fit out

Audit
Evidence of stakeholder engagement;
records of back and/or patch burning
work conducted and permits granted
Records show daily checks and clean
out of vehicles, as required
Records show daily updates from fire
advice websites and use during fire
season
Annual report shows indication of hot
works permits approved
Records show evidence of
communicating and enforcing fire bans
Annual report shows records of any fire
incident reports
Audit of BFMP criteria and
management measure
Records of compliance with all vehicles
or visual inspection
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5.4 Evacuation
5.4.1 Sandy Ridge Facility
Tellus will maintain a strict bushfire information control system. Tellus will adapt the DFES warning system
which will broadly involve:
•

Advice;

•

Watch and act;

•

Emergency warning; and

•

All clear.

Muster points within the Mine Infrastructure Area are shown in Figure 5-3. Due to potential bushfire risks
off-site (i.e. along Mt Walton Road), staff at the Facility will not be permitted to leave the site during a
bushfire event. They will muster at the locations provided in Figure 5-3 and await further instruction from
site Emergency Services Officer (refer to Section 6 for more information). Muster locations are considered by
Tellus to align with DFES definition of a ‘Safer Places’ (DFES 2018).

5.4.2 Mount Walton Access Road
If trapped by a bushfire while travelling along Mt Walton Access Road, the following steps must be taken:
•

Park the vehicle off the roadway where there is little vegetation, with the vehicle facing towards the
oncoming fire front. There are relatively bare borrow pits at various points along the road;

•

Turn the engine off;

•

Close the car doors, windows and outside vents;

•

Call 000;

•

Call the Sandy Ridge Facility and report to the Facility Manager;

•

Stay as close to the floor as possible and cover your mouth with a damp cloth to avoid inhalation of
smoke. If smoke enters the vehicle, toxic fumes are released from the interior of the vehicle;

•

Stay covered in woollen blankets if possible, continue to drink water and wait for assistance;

•

Stay in the car until the fire front has passed and do not open windows or doors; and

•

Once the front has passed and the temperature has dropped, cautiously exit the vehicle. Internal
parts may still be extremely hot.
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6 IMPLEMENTATION STRATEGY
6.1 Staff responsibilities
It is the responsibility of all staff to ensure the following:
•

Meet requirements of this BRMP;

•

Ensure have appropriate training for use of basic firefighting equipment;

•

Aware of locations of all firefighting equipment and emergency procedures;

•

Daily check of vehicles and water storage facilities;

•

Report any fire incident to the Facility Manager;

•

Apply for hot work permits;

•

Maintain fire breaks as directed by Facility or construction manager;

•

Follow bushfire advice as given by Facility Manager and / or Emergency Response Coordinator; and

•

No open flames outside of designated areas during high fire risk periods.

6.2 Staff roles
6.2.1 Construction Manager
It is the responsibility of the Construction Manager to ensure the following:
•

All staff are inducted and trained in this
BRMP, Weed Management Plan and ERP.

•

Staff are trained in the use of fire-fighting
equipment.

•

•

A dedicated team of 3-5 DFES accredited
bushfire management personnel are
available on-site at any time during
construction
Placement of dangerous goods and/or
hazardous materials signage around
flammable material stores.

•

Permits are issued and managed for any
hot works.

•

Development of designated smoking area.

•

Development of fire breaks.

•

Ensure fire extinguishers are maintained
and tested every six months.

•

Ensure vehicles are checked and cleaned
regularly of any vegetative build up.

•

Ensure vehicles are maintained in
accordance with the manufacturers
requirements.

•

Check for regular updates with internetbased fire websites.

•

Report any incident to the Registered
Manager for further action.

•

Ensure fire fuel load assessments
conducted annually or more frequently, if
required.

•

Consultation with key stakeholders to
plan back- and/or patch-burning
operations.

•

Application and granting of a permit to
conduct back- and/or patch-burning.

•

Notification to DFES and Coolgardie Shire
Council not less than 48 hours before any
planned back- and/or patch-burning
occurs.
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6.2.2 Facilities Manager
It is the responsibility of the Facilities Manager to ensure the following:
•

All staff are inducted and trained in this
BRMP and ERP.

•

Check for regular updates with internetbased fire websites.

•

Adequate firefighting equipment and staff
trained in its use on site; this will include a
dedicated bushfire trailer or utility with a
5,000L water tank and motorised water
pump and hose.

•

Ensure fire fuel load assessments
conducted annually or more frequently, if
required.

•

Application and granting of a permit to
conduct back- and/or patch-burning.

•

A dedicated team of 2-3 staff during
operations to be present on site at any
one time accredited with appropriate
bushfire management training.

•

Notification to the local DFES not less than
48 hours before any planned back and/or
patch burning occurs.

•

Placement of appropriate signage around
flammable material stores.

•

Annual report.

•

Incident reports.

•

Issuing of hot work permits.

•

Stakeholder engagement.

•

Development of designated smoking area.

•

•

Maintenance of fire breaks.

Annual BFMP compliance and
performance audit.

•

Ensure fire-fighting equipment are
maintained and tested every 6 months.

•

Vehicles fitted with fire extinguisher and
UHF radio.

•

Ensure vehicles are checked and cleaned
daily of any vegetative build up.

•

Report any incident to HSECQ Manager
for further action.

•

Monitor of bushfires and emergencies
through websites.

•

Ensure all vehicles are maintained in
accordance with the manufacturers
requirements.

6.2.3 Emergency Services Officer
It is the responsibility of the Emergency Services Officer to ensure the following:
•

Ensure adequate emergency evacuation
maps and signage is adequately displayed.

•

Audit and review emergency response
plan.

Co-ordinate with relevant government,
and other stakeholders in response to a
bushfire or large fire event.

•

•

Ensure emergency response drills are
conducted regularly.

Determine level of threat and appropriate
action required.

•

•

Develop emergency response induction.

Co-ordinate with Facility or Construction
Manager for staff response.

•

Maintain the ERP.

•

Designate emergency muster points.

•

Responsible for co-ordinating emergency
response, including fire events.

•
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6.3 Training and competency
A dedicated team of 3-5 staff members during construction and 2-3 during operations will be present on site
at any time and will be appropriately trained in the management and control of bushfires by an accredited
Registered Training Organisation.
All staff will be familiar with and inducted into this BFMP. As part of the induction, all staff will be made
aware of the potential fire sources, bushfire risk map and location of control equipment available.
Staff will be given cultural competency training to work effectively with key stakeholders in fire management
and mitigation measures.

6.4 Reporting
6.4.1 Routine reporting
An annual Bushfire Management Report will be compiled containing the following information:
•

Any fire incidents or near misses.

•

•

Any fire mitigation work conducted –
back- and/or patch-burning, development
of fire breaks or other.

Fire equipment maintenance and
calibrations.

•

Fire and emergency response drills.

•

Fire break maintenance.

•

An assessment of fire fuel loads in the
surrounding area, including GPS locations.

•

Stakeholder engagement –, Pastoralists,
TOs and other.

•

Records of all staff inductions into this
BRMP.

•

Results of audits.

•

Records of required staff in bushfire
training with satisfactory completion.

•

Review and update of the BRMP.
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6.4.2 Incident reporting
Where required, an incident report will be generated and submitted to the Facility Manager who will then
distribute the results to the relevant authority and other affected stakeholders as soon as possible. DBCA
and DFES will be notified immediately if there is a serious fire on-site.
An incident report will typically include the following:
•

Location of fire.

•

Date and time fire noticed.

•

Updated bushfire map.

•

Cause or source of fire (if known).

•

Mitigation and management response.

•

Stakeholder engagement.

•

Damages – personal, assets or
environment.

•

Recommendations for future fire
management.

•

Rehabilitation work.

6.5 Stakeholder engagement
Tellus will engage the following stakeholders to determine concerns and attain information and advice
relating to fire risk and management at the Facility:
•

Tellus representative responsible for fire safety;

•

DBCA, DFES and Shire of Coolgardie representatives; and

•

Where appropriate, cultural heritage stakeholders.

Tellus will engage with the above in the planning of fuel load assessment surveys and controlled burn
planning at the site. There will be ongoing management of firebreaks, ground fuel surveys and consultation
on frequency and timing of controlled burning.
Key stakeholders and, where appropriate, an appropriately experienced consultant, will also be consulted
for specialist advice and notified of any planned fire activities at Sandy Ridge. Concerns, information and
advice resulting from stakeholder consultation and engagement will be incorporated in the annual review
and audit of the BFMP.
If appropriate, there will be direct engagement of Aboriginal Rangers wherever possible in the ongoing
development of the BRMP, particularly through participation in field surveys.
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7 BUSHFIRE RESPONSE
7.1 Response management
Table 7-1 details the bushfire action response plan delegating responsibilities and required actions based on
fire threat and occurrence. This plan will be annually reviewed and updated to improve the safety of all staff,
assets and environmental values within the project area. The information is derived from the ACT Fire and
Rescue (2011) community fire training manual and the national bushfire warning system alert levels.
A dedicated team of 3-5 staff members during construction and 2-3 during operations will be present on site
at any one time and will have rural bushfire management training.

7.2 Notification management
Pursuant to Section 43(1) of the Bush Fires Regulations, Tellus shall within 7 days of the occurrence of a
bushfire, send to the Shire of Coolgardie, written notice in duplicate notifying the local government of the
occurrence of the fire.
The notice shall set out:
(a) the date on which the fire occurred.
(b) the cause or origin of the fire.
(c) the approximate area burned by the fire.
(d) an estimate of the total loss caused by the fire.
(e) the time when the fire was first noticed.
(f) the time when the fire was extinguished.
(g) details of persons and equipment used to suppress the fire.
Pursuant to section 78 of the Mines Safety Inspection Act 1994, Tellus will notify the Department of Mines,
Industry, Regulation and Safety of any outbreak of fire above or below ground at the Facility.
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Table 7-1 Bushfire action response plan for the Facility
Responsibility

General staff

No fire:
Carry out maintenance and scheduled
inspection requirements of this BFMP

•

Maintain strict adherence
to this BFMP.

•

Maintain fire breaks.

•

Assist with pre-fire season
back- and/or patchburning, as required.

Advice:
Either inspection identifies specific
local fire risk or advice is issued of
potential fire risk in the area

•

Notify Facility
Manager of potential
risk.

•

Mitigate risk by all
available methods
without placing staff
at risk.

Situation

Watch and Act:
A fire is approaching. Action should be
taken to protect life and assets

•

Maintain safe distance
from bushfire.

•

Report to Emergency
Response Coordinator
and Construction
Manager/Facility
Manager.

•

Facility
Manager and /
or Emergency
Response
Coordinator

•

•

Organise maintenance of
fire breaks, fire
extinguishers, waters
sources, firefighting
equipment and staff
training.
Conduct emergency drills
regularly.

Emergency Warning:
Unplanned fire or bushfire imminent.
Immediate action required - prioritise human
life.

•

If small fire, use available
firefighting equipment and
control fire.

•

Report to Emergency
Response Coordinator or
Construction
Manager/Facility Manager.

Review location of
bushfire fighting
equipment, evacuation
procedures and muster
points.

•

If large fire, follow ERP.

•

Follow instructions from
Emergency Response
Coordinator or Construction
Manager/Facility Manager.

•

Follow advice on
internet sources

•

Follow bushfire on
internet sources.

•

Assess fire on-ground and
internet.

•

Prepare for
mitigation response.

•

•

Implement fire control
techniques, if appropriate.

•

Respond to site
specific hazard
increase.

Determine level of
bushfire and potential
risk to on site personnel
through on-ground
assessments.

•

Alert DBCA, DFES and
appropriate stakeholders.

•

Initiate evacuation plan, if
appropriate.

•

Prioritise human life.

•

Report on incident.

•

Review ERP.

•

Prepare bushfire
response team; Review
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Responsibility

No fire:
Carry out maintenance and scheduled
inspection requirements of this BFMP

•

Co-ordinate back- and /or
patch-burning.

•

Inspection of site for fuel
and fire risk

•

Co-ordinate vegetation fuel
load assessments.

Advice:
Either inspection identifies specific
local fire risk or advice is issued of
potential fire risk in the area

Situation

Watch and Act:
A fire is approaching. Action should be
taken to protect life and assets

Emergency Warning:
Unplanned fire or bushfire imminent.
Immediate action required - prioritise human
life.

ERP and evacuation
procedures.
•

Actions need to be
implemented to protect
life and assets.
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8 REVIEW, UPDATE AND AUDIT
This BRMP will be reviewed, audited and updated by a third party prior to construction commencing
and updated by Tellus. Following that, it will be reviewed, audited and updated by Tellus as and
when required by the relevant authority. Results of the audit will be used to improve the BRMP for
the life of the Project.
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APPENDIX B ‐ PLATES
The following vegetation descriptions inform classification.
Class C shrubland (Plot 1)
PH01

PH03

Acacia resinimarginea/Allocasuarina acutivalvis
Open Heath

Acacia resinimarginea Open Heath over Triodia
scariosa Open Grassland

PH04

PH05

Acacia resinimarginea Open Heath
Acacia resinimarginea Shrubland over Triodia
scariosa Open Grassland
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PH06

PH09

Acacia resinimarginea/Eucalyptus pileata
Shrubland over Triodia scariosa Open Grassland

Callitris preissii/Acacia resinimarginea Tall Shrubland

PH10

Leptospermum roei Open Heath
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Class B woodland
Plots 4, 10 and 13
PH07

PH13

Eucalyptus corrugata Low Woodland over Acacia
tetragonophylla Tall Open Shrubland

Eucalyptus corrugata Low Woodland over Acacia
tetragonophylla
Tall Open Shrubland

PH17

PH19*

Eucalyptus salmonophloia Woodland over
Eremophila oppositifolia Open Heath

Open woodland of Eucalyptus vittata and E.
salmonophloia over sparse shrubland of
Atriplex spp., Eremophila scoparia and Templetonia
sulcata
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PH20*

Woodland of Eucalyptus salmonophloia and E.
salubris over open shrubland of
Eremophila scoparia, and Atriplex vesicaria and
Senna artemisioides subsp. filifolia
Class D scrub
Plots 3, 9 and 11
PH11

PH16

Callitris preissii/Acacia resinimarginea Tall
Shrubland

Acacia burkittii Tall Shrubland
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PH18

Eucalyptus ?rigidula Very Open Shrub Mallee over
Melaleuca uncinata/Acacia acuminata Open Low
Heath
Class E mallee
Plots 2, 5, 6, 7, 8 and 12
PH02

PH08

Eucalyptus gracilis Shrub Mallee over Acacia
nigripilosa subsp.nigripilosa Low Shrubland

Eucalyptus gracilis Very Open Shrub Mallee over
Acacia burkittii Tall Open Shrubland over Melaleuca
uncinata Open Shrubland
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PH14

PH12

Acacia resinimarginea/Melaleuca uncinata Open
Low Heath

Eucalyptus pileata Open Shrub Mallee over
Melaleuca uncinate Open Shrubland over Triodia
scariosa Open Grassland

PH21*

PH15

Tall sparse shrubland of Acacia sibina with
Allocasuarina campestris, over open
Shrubland of Baeckea elderiana, Grevillea
obliquistigma subsp. obliquistigma and
Leucopogon sp. Clyde Hill (M.A. Burgman 1207)

Eucalyptus salubris var. salubris Open Shrub Mallee
over Melaleuca uncinata Open Shrubland
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APPENDIX C – STANDARDS FOR ASSET PROTECTION ZONES
The following standards have been extracted from the Guidelines for Planning in Bushfire Prone Areas v 1.3
(WAPC 2017).
Every habitable building is to be surrounded by, and every proposed lot can achieve, an APZ depicted on
submitted plans, which meets the following requirements:
a. Width: Measured from any external wall or supporting post or column of the proposed building, and
of sufficient size to ensure the potential radiant heat impact of a fire does not exceed 29kW/m²
(BAL-29) in all circumstances.
b. Location: the APZ should be contained solely within the boundaries of the lot on which a building is
situated, except in instances where the neighbouring lot or lots will be managed in a low-fuel state
on an ongoing basis, in perpetuity (see explanatory notes).
c. Management: the APZ is managed in accordance with the requirements of ‘Standards for Asset
Protection Zones’ (below):
•

•
•
•

•

•

•

Fences: within the APZ are constructed from non-combustible materials (e.g. iron, brick,
limestone, metal post and wire). It is recommended that solid or slatted non-combustible
perimeter fences are used
Objects: within 10 metres of a building, combustible objects must not be located close to the
vulnerable parts of the building i.e. windows and doors
Fine Fuel load: combustible dead vegetation matter less than 6 millimetres in thickness reduced
to and maintained at an average of two tonnes per hectare
Trees (> 5 metres in height): trunks at maturity should be a minimum distance of 6 metres from
all elevations of the building, branches at maturity should not touch or overhang the building,
lower branches should be removed to a height of 2 metres above the ground and or surface
vegetation, canopy cover should be less than 15% with tree canopies at maturity well spread to
at least 5 metres apart as to not form a continuous canopy (Figure 1)
Shrubs (0.5 metres to 5 metres in height): should not be located under trees or within 3 metres
of buildings, should not be planted in clumps greater than 5m2 in area, clumps of shrubs should
be separated from each other and any exposed window or door by at least 10 metres. Shrubs
greater than 5 metres in height are to be treated as trees
Ground covers (<0.5 metres in height): can be planted under trees but must be properly
maintained to remove dead plant material and any parts within 2 metres of a structure, but 3
metres from windows or doors if greater than 100 millimetres in height. Ground covers greater
than 0.5 metres in height are to be treated as shrubs
Grass: should be managed to maintain a height of 100 millimetres or less.
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Figure 1 Illustrated tree canopy cover projection (WAPC 2017)

Additional notes
The Asset Protection Zone (APZ) is an area surrounding a building that is managed to reduce the bushfire
hazard to an acceptable level. Hazard separation in the form of using subdivision design elements or
excluded and low threat vegetation adjacent to the lot may be used to reduce the dimensions of the APZ
within the lot.
The APZ should be contained solely within the boundaries of the lot on which the building is situated, except
in instances where the neighbouring lot or lots will be managed in a low-fuel state on an ongoing basis, in
perpetuity. The APZ may include public roads, waterways, footpaths, buildings, rocky outcrops, golf courses,
maintained parkland as well as cultivated gardens in an urban context, but does not include grassland or
vegetation on a neighbouring rural lot, farmland, wetland reserves and unmanaged public reserves.
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APPENDIX I: ENVIRONMENTAL INSPECTION
CHECKLIST

Construction Fauna Management Plan – Sandy Ridge Facility

Inspected by:
Inspection date:

Time:

Location/chainage:
Rain in the last 24hrs (mm)?

Weather conditions
(tick one of the following icons):

Compliance?
Environmental Protection Measure

Action Risk Rating1

Description of Action (if required)

Completion

Yes

No

1

2

3

4

















































General
The site is generally in a tidy
condition
All materials and equipment are
contained within the project boundary
All works are undertaken within the
project boundary
Designated haulage routes and
access points are being used
Soil and water management

1

For Action Risk Rating scale, refer to end of this document.
2

Sandy Ridge Flora and Vegetation Management Plan
Environmental Inspection Checklist

Signoff

Environmental Protection Measure

Compliance?
Yes

No

All clean water is being diverted away
from disturbed areas



All clean water diversion drains are
stable

Action Risk Rating1

Description of Action (if
required)

Completion

1

2

3

4























Sediment fence is installed
correctly and there are no gaps













Disturbed areas where no works
are undertaken are properly
covered or stabilised

























There are no areas of potential or
actual concentrated flow that do not
flow to sediment basins/traps













Slope lengths are maintained at
appropriate lengths to slow flows
down and minimise erosion













Check dams are used within diversion
drains where required to slow flows
down and minimise erosion within the
drains













Geotextile linings (or similar) are
used to provide temporary surface
protection in areas where
appropriate (e.g. batter drains,
culvert construction)













Stockpiles are sited in low-hazard
areas clear of watercourses and













Areas of localised soil erosion have
been identified and appropriate
preventative measures implemented

Sandy Ridge Flora and Vegetation Management Plan
Environmental Inspection Checklist

Signoff

Environmental Protection
Measure

Compliance?
Yes

No

Cut-off drains on the upslope side and
sediment fencing on the downslope
side are in place for all stockpile areas
within the site



Stockpiles are less than 2m in
height

Action Risk Rating1

Description of Action (if
required)

Completion

1

2

3

4























Sediment control measures are
constructed as close to the
potential source of sediment as
possible













Shakers, rubble pads or wash down
areas have been installed













There is no mud on the roads
outside of the project boundary













Sediment fencing or equivalent is
provided downslope of disturbed areas
that can’t be directed into a designated
sediment basin













Sediment basin volume markers
intact and clearly visible













Sediment basin inlets and outlets
are stable













Accumulated sediment is below 30%
of the sediment storage zone













The basins have been emptied since
the last rain event and restored to
their design capacity (if













flood prone lands
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Environmental Inspection Checklist

Signoff

Environmental Protection
Measure

Compliance?
Yes

No



No visible dust leaving the Project
boundary
Dust suppression, i.e. water cart, is
being used to minimise dust
emissions

Action Risk Rating1

Description of Action (if
required)

Completion

1

2

3

4



































Clearing limits and work
boundaries are established and
well defined













Clearing and grubbing works are
undertaken in accordance with
Clearing and Grubbing Permits













No materials are stockpiled and no
vehicles are parked under trees’ drip
line













Exclusion fencing around trees
and sensitive areas is intact













No visible weed infestation













not, explanation must be provided)
All discharges are undertaken in
accordance with Dewatering Permits
Air quality/dust management

Vegetation management

Heritage management

Sandy Ridge Flora and Vegetation Management Plan
Environmental Inspection Checklist

Signoff

Environmental Protection
Measure

Compliance?
Yes

No

Exclusion fencing around heritage
protected areas is intact



Heritage protected areas are
adequately signposted



Action Risk Rating1

Description of Action (if
required)

Completion

1

2

3

4





















Waste management and storage of hazardous materials
Wastes are segregated in
designated containers

















































No oil leaks or spills visible on site













Re-fueling in designated areas

























Contaminated soil/asbestos storage
areas are fenced off and signposted
Concrete washouts are properly
set-up and signposted
Fuel/chemicals stored in bunded areas

Spill kits available in designated areas

Sandy Ridge Flora and Vegetation Management Plan
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Signoff

Action Risk Rating
Action Risk
Rating

Examples

Risk Level

Priority*

1

Extreme

Immediately - must be closed out on the day of
inspection

2

High

Within 24hrs

3

Medium

Within 3 Working Days

• Dewatering of sediment basins required

4

Low

Within 5 Working Days

• Stockpiles need to be stabilised

• Any actual or potential non-compliance with any EA conditions
• Adverse weather conditions are predicted that may result in above if controls are not
adequate
• Critical ERSED controls are damaged and need to be reinstated before a rain event

* Priority must be reviewed and revised particularly if adverse weather conditions are predicted

Sandy Ridge Flora and Vegetation Management Plan
Environmental Inspection Checklist

