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1 Introduction 

 Background 

Talis Consultants have been appointed by Saturn Metals Limited (Saturn) to prepare a Native 
Vegetation Clearing Permit (NVCP) application for clearing works required for the development 
of the Apollo Hill Pilot Project (the Project). 

The Project is located approximately 650 kilometres (km) north-east of Perth and 50 km south-
east of the town of Leonora in the Eastern Goldfields district in Western Australia (WA) (Figure 
1-1). The Project includes the proposed development of an open pit (290 metres (m) long and 
30 m deep), a waste rock landform (WRL), a run-of-mine (ROM) pad, an ore crushing circuit, a 
heap leach pad, process ponds and plant, a power plant, topsoil stockpile areas and associated 
infrastructure areas. All the main Project infrastructure will be located on mining lease M31/486 
(Figure 1-2). A borefield to supply process water will also be developed following investigation 
into groundwater resourcing.  

The current pit design allows for variable mining scenarios up to 2 million tonnes (Mt) of ore and 
waste which will be used to run a stacking height heap leach trial. The life of mine (LoM) for this 
bulk sample mining and pilot heap leach project will be approximately 2 years, with construction 
planned to commence in mid 2025, and mining and heap leach commissioning operations in late 
2025. 

Saturn Metals Limited is the registered tenement holder for the Project tenements. A summary 
of the relevant project tenement for the NVCP application is listed in Table 1-1. No clearing will 
be undertaken on tenement L31/93 until it is granted. 

Table 1-1: Project Tenements  

Tenement 
Tenement Area 

(ha) 
Date Granted Expiry Date Status 

M31/486 410.80 12/03/2015 11/03/2036 Live 

M39/296 24.43 30/09/1993 29/09/2035 Live 

L31/93 377.00   Pending 

  

  
  

 
 

   
 

Under Section 51C of the Environmental Protection Act 1986 (EP Act), the clearing of any native 
vegetation requires an approved clearing permit, unless an exemption applies. Exemptions for 
mining generally apply to areas of low impact mining and exploration, or for proposals that have 
already been assessed by the Environmental Protection Authority (EPA), Department of Water 
and Environmental Regulation (DWER) or Department of Energy, Mines, Industry Regulation and 
Safety (DEMIRS) through a separate process. Since the vegetation clearing will require a greater 
area, the exemption for clearing will not apply in this case.

This NVCP  application  is  to  clear up  to 197 hectares  (ha) of  native  vegetation  within  the 
Development Envelope (DE) of approximately 811 ha. 



Native Vegetation Clearing Permit (Purpose): Supporting Documentation 
Apollo Hill Pilot Project 
Saturn Metals Limited   

TE24038_Native Vegetation Clearing Permit_Supporting Documentation_2.0   Page | 2  

 Purpose of Clearing Permit Application 

The purpose of this NVCP supporting document is to present the results of an assessment of the 
clearing aspects of this proposal against the ten clearing principles as outlined in the (then) 
Department of Environment Regulation (DER)’s A guide to the assessment of applications to 
clear native vegetation (2014) under Part V Division 2 of the EP Act. This report identifies the 
potential environmental impacts associated with the proposal based on the best available data. 
This report and accompanying NVCP Purpose Permit application form will be submitted to 
DEMIRS for assessment. 

 Proposed Timeframe 

Clearing is proposed to commence in Q3 2024 with clearing and associated works likely to be 
completed by early 2025. 

 Responsible Applicant 

Saturn Metals Limited are responsible for the implementation of the clearing described within 
this report. Correspondence relating to this NVCP application should be addressed to: 

Stuart Ellison 
General Manager – Project Development 
Saturn Metals Limited 
9 Havelock Street, West Perth WA 6005 
0400 217 534 
sellison@saturnmetals.com.au  
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2 Site Overview  

 Climate 

The Project occurs in an area with an arid climate, with mainly winter rainfall (Cowan, 2021). 
The closest weather station to the Project is Leonora Station (012046). Climatic data at this 
station dates back to the 1980 and has been used to provide an indication of the climatic 
conditions within the Project area (BoM, 2024) (Figure 2-1). Average annual rainfall recorded at 
weather station 012046 is 236.4 mm, peaking in the month of February where the maximum 
monthly average rainfall is 30.9 mm. September and October are the driest months of the year 
on average, receiving less than 10 mm.  The average maximum temperature for the area is 27.9 
degrees Celsius (°C), with the hottest months being November through to March, with 
temperatures consistently above 30°C on average. June through to August represent the coolest 
months, with average minimum temperatures of 7.3°C, 6.1°C and 7°C, respectively. 

 

Figure 2-1: Climate Data for Leonora, Station ID 012046 (BoM, 2024) 

 

Morning easterly winds primarily of speeds up to 10 km/hr are typical of the area, shifting to a 
more southeasterly and sometimes westerly direction in the afternoons (BoM, 2024) (Figure 
2-2). 
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Figure 2-2: Wind Rose for Leonora (9 am and 3 pm) (BoM, 2024) 
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 Topography 

The Project is characterised by a subdued topography, comprising flat hardpan wash plains with 
scattered mantles of small pebbles and gravels (dominated by quartz). The high-point of the 
Project site is the Apollo hills to the north-west where the proposed pit development is located 
(up to 369mAHD), and south-west and southwards from this high point is the flat wash plains 
(355-357 mAHD) where rainfall runoff and drainage occurs steadily into the soils comprising of 
sandy clays with pebbles (SES, 2023). Apollo Hill forms the highest point at 374 mAHD, while the 
lowest point locally is the surface water drainage channel within the wider Lake Raeside 
drainage system to the west of the proposed pits at 348 mAHD (Pentium, 2023). 

 Interim Biogeographic Regionalisation of Australia 

The Interim Biogeographic Regionalisation of Australia (IBRA) divides Australia into 89 
bioregions based on major biological, geographical, and geological attributes. These bioregions 
are subdivided into 419 subregions as part of a refinement of the IBRA framework (Department 
of Climate Change, Energy, the Environment and Water, 2021). 

The Project is located within the Murchison bioregion and East Murchison subregion. The 
Murchison bioregion is characterised by mulga low woodlands often rich in ephemerals, on 
outcrop and fine-textured Quaternary alluvial and eluvial surfaces mantling granitic and 
greenstone strata of the northern part of the Yilgarn Craton (DCCEEW, 2022).  

The East Murchison subregion contains the northern parts of the ‘Southern Cross’ and ‘Eastern 
Goldfields’ Terrains of the Yilgarn Craton and is characterised by its internal drainage, and 
extensive areas of elevated red desert sandplains with minimal dune development (Cowan, 
2021). It includes salt lake systems associated with the occluded Paleodrainage system and 
broad plains of red-brown soils and breakaway complexes, as well as red sandplains (Cowan, 
2021). Vegetation is dominated by Mulga Woodlands often rich in ephemerals: hummock 
grasslands, saltbush shrublands and Halosarcia shrublands (Cowan, 2021). 

 Soil Landscape Systems 

Desktop assessment and data from flora and fauna assessment (Ecoscape, 2024) and data from 
the Department of Primary Industries and Regional Development (DPIRD, 2022) determined four 
soil landscape systems are present within the proposed DE (Figure 2-3). These are summarised 
in Table 2-1 below: 

Table 2-1: Soil Landscape Systems  

Land System  Description  Area (ha) % of DE 

279Le Leonora  

Low greenstone hills 
and stony plains 
supporting mixed 
chenopod shrublands. 

113.00 13.93 
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Land System  Description  Area (ha) % of DE 

279Ca Carnegie 

Salt lakes with fringing 
saline alluvial plains, 
kopi dunes and sandy 
banks, supporting 
halophytic shrublands 
and acacia tall 
shrublands. 

550.94 67.94 

279Ju Jundee 

Hardpan plains with 
variable gravelly 
mantles and minor 
sandy banks supporting 
weakly groved mulga 
shrublands. 

74.16 9.15 

279Yo Yowie system 

Sandy plains supporting 
tall shrublands of mulga 
and bowgada with 
patchy wanderrie 
grasses. 

72.81 8.98 

Total 810 100 

 

  





Native Vegetation Clearing Permit (Purpose): Supporting Documentation 
Apollo Hill Pilot Project 
Saturn Metals Limited   

TE24038_Native Vegetation Clearing Permit_Supporting Documentation_2.0   Page | 10  

 Hydrology and Wetlands 

 Surface Water 

 Regional Hydrology  

The Project is situated within the central-east region of the DWER Raeside-Ponton catchment of 
the vast Salt Lake Basin, which extends over much of central WA.  No streamflow data are 
available for the Raeside-Ponton catchment.   

 Local Surface Hydrology 

A surface water assessment of the proposed Project was completed in June 2024 by Carrick 
Consulting (Appendix A). The Project is located immediately to the southwest of Lake Raeside, a 
south-east trending paleodrainage system extending over a length of about 350 km and with a 
surface area of some 633 km2.  It comprises numerous playa lakes and channels varying in width 
from several hundred metres to over 8 km wide.  Lake Raeside is normally dry except following 
periods of considerable rainfall-runoff when up to several hundred millimetres of water may be 
stored in discrete parts of the lake.  On rare occasions a single, continuous waterbody may be 
formed over the entire lake surface, leading to outflow into Ponton Creek at its southern end, 
as occurred most recently in March 1995 with the passage of Tropical Cyclone (TC) Bobby 
(Carrick Consulting Pty Ltd, 2024). 

Analysis of imagery following TC Bobby indicates a maximum flood elevation of approximately 
352.5 mAHD in the vicinity of the proposed Project site.  The proposed pits, heap leach pad and 
processing area is situated above this elevation and would therefore not have been inundated.  
Impacts from standing water at the site would likely have been limited to loss of access along 
the proposed haul road between the pits and ROM, in addition to direct rainfall to the pits and 
process ponds (Carrick Consulting Pty Ltd, 2024).   

The Lake Raeside lakebed has a nominal surface elevation of about 350 mAHD in the vicinity of 
the Project, while the elevation at Mount Kildare, the local topographic high located some 12.5 
km east of the Project, has an elevation of 429 mAHD. Surface gradients are very low over the 
lake (typically less than 0.01%) with land adjoining the lake also relatively flat with average 
slopes in the order of 0.1%.  Although the overall gradient or direction of flow over the lakebed 
is south-eastwards, the movement of water on the lakebed is controlled at a local scale by the 
presence of islands, levees and bars and the prevailing wind direction (Carrick Consulting Pty 
Ltd, 2024).  

The Project site slopes gently at about 0.2% west to east towards the Lake Raeside 
paleodrainage channel.  The only exception to this is the presence of a range of low hills of up 
to about 30-35 m relief along the northeastern flank of the site.  The proposed open Pits A and 
B are located within these hills with the lowest crest elevation at 354 mAHD, some 4 m above 
the nearby Lake Raeside channel elevation.   

There are no major river systems or significant watercourses in the vicinity of the Project.  
However, inspection of the available topographical data and imagery indicates that there are 
three catchment areas upstream of the proposed Project facilities, namely Northern, Central 
and Southern catchments.  These catchments have a combined area of approximately 6.0km2 
and drain mostly by overland sheetflow, with channelised flow only becoming established within 
a few hundred metres of the Lake Raeside channel (Carrick Consulting Pty Ltd, 2024).   
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The land surfaces in the vicinity of the Project are typical of salt lakes with fringing alluvial plains 
and dunes of kopi or sand within gently inclined wash plains with mantles of fine ironstone gravel 
that exist across the region.  These irregular plains and low rises support mulga and halophytic 
shrublands. 

 Hydrogeology 

The Project area is underlain by variably fractured, weathered Archean bedrock, which is part of 
the Yilgarn Goldfields fractured rock groundwater province (Pentium, 2023). The bedrock is 
locally covered by paleochannel deposits of alluvium (Pentium, 2023). 

 Fractured Rock Aquifer 

The Archean rocks found in the Project area do not have any intrinsic permeability and make 
exceptionally poor aquifers. However, secondary porosity contained in structural defects such 
as joints, faults, and shears, enhanced by weathering and the development of a saprolite profile, 
does allow for water storage and transmission (Pentium Water, 2023). This secondary porosity 
forms the fractured rock aquifer. 

A typical saprolite weathering profile developed across the region is depicted in Figure 2-4. The 
Upper Saprolite refers to the zone immediately beneath the ferruginous hard cap where the 
rock has undergone complete chemical decomposition into heavy textured clay minerals, which 
may display remnant rock textures (Pentium Water, 2023). The upper saprolite is mostly 
unsaturated but can form a slow seepage zone where water is present (Pentium Water, 2023). 

The transition into Lower Saprolite (the zone of joint oxidation) is characterised by a change 
from heavy textured clay to soft, decomposed, friable rock 10-20 cm thick. The lower saprolite 
zone is typically the most reliable water zone (Pentium Water, 2023). 

The Saprock (the zone of broken fresh rock between the lower saprolite and the hard fresh rock) 
can also contain open water bearing defects, particularly within faults, shears and joints. These 
defects characteristically act as high permeability groundwater conduits but contain virtually no 
intrinsic groundwater storage. 
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Figure 2-4: Project area geology profile from Anand and Butt, 2010. 

The storability and hydraulic conductivity of the fractured rock aquifer is related to the degree 
of weathering and fracturing of the rock. Greenstones, like those underlying this site, are 
generally more prospective for groundwater than granitoids (Pentium Water, 2023). The 
weathered zone in greenstones is generally low yielding for groundwater due to its clay content. 
However, the transitional zone can have moderate yields. Regional faults and shear zones can 
have high yields. The project sits on the western edge of the Keith Kilkenny Shear zone, which 
indicates there may be a high level of fracturing in the area (Pentium Water, 2023). 

Underlying the weathered and fractured aquifer, the fresh Archaean rocks in the area are 
essentially impermeable with limited aquifer storage characteristics (Pentium Water, 2023). 

 Alluvium and Paleochannels 

The site is near the Raeside Paleochannel, which is comprised of a multicoloured, plastic clay 
with minor sand and pisolite beds with an overall thickness of approximately 120 m (Pentium 
Water, 2023). The paleochannel sand is highly permeable and contains large amounts of 
groundwater which is brackish in the tributaries and saline in the main drainages (Figure 2-5). 
The sand has limited groundwater storage with most of the water abstracted being the result of 
leakage from overlying sediments and surround fractured-rock aquifers (Pentium Water, 2023). 

While the location of the overlying modern drainage channel can be easily determined from 
satellite images, the exact position of the underlying paleochannel is likely further to the 
northeast of the Project based on the bedrock outcrops (Pentium Water, 2023). 

As the proposed pits occur in outcrop and only reach a depth of 30 mbgl, there is unlikely to be 
any influence on the Raeside Paleochannel (Pentium Water, 2023). 
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Figure 2-5: A hydrogeological cross section of the Raeside Channel from Johnson et al. 1999 

 Baseline Conditions 

Saturn have retrofitted 22 exploration holes with PVC casing to create a wide array of new 
monitoring bores. All the monitoring bores were dipped and sampled during November 2022 as 
part of the Pentium hydrogeology study. The resultant data were used to inform baseline 
conditions for the site. 

Groundwater quality data collected from the bores across site indicate the Total Dissolved Solids 
(TDS) ranged from 44,000 milligrams per litre (mg/L) to 120,000 mg/L, indicating the 
groundwater in the area is hypersaline (Pentium Water, 2023). Groundwater salinity contours 
were drafted based on the monitoring data and indicate salinity increases towards and along 
drainage lines to the northeast (Pentium Water, 2023). 

Other than the high salinity, no other analytes appear to be elevated above the ranges typical 
of the Goldfields region (Pentium Water, 2023). Appendix B contains the full dataset of water 
quality results. 

Groundwater levels sampled in November 2022 indicate the water level ranges from 1.24-16.36 
mbgl, with deeper levels generally seen in the higher relief areas (Pentium Water, 2023). The 
local water table ranges from 450-355 mAHD and is likely to have an eastern to southeastern 
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gradient with groundwater predominantly flowing into the drainage channel to the east of the 
Project (Pentium Water, 2023). 

 Other Groundwater Users 

There are two other groundwater licences within 10 km of the Project. Groundwater Licence 
(GWL) 167938 held by GME Resources Ltd and allows the extraction of 2 GL of groundwater 
approximately 400 m to the north of the Project. The second licence (GWL 173529) is held by 
Ulysses Mining Pty Ltd and authorises the abstraction of 1.2 GL of groundwater, 4.5 km to the 
southeast of the Project (Pentium Water, 2023). 

 Dewatering Assessment 

A high-level assessment of potential dewatering volumes and associated impacts was 
undertaken using an analytical model (Pentium, 2023). No test pumping has been conducted on 
site, so hydraulic parameters were estimated based on other studies in the goldfields and 
textbook values (Pentium Water, 2023). The Dupuit-Thiem analytical model generated indicates 
the maximum extent of drawdown to be 0.26 km under a base case scenario. This extends to a 
radius of 0.49 km under a high hydraulic conductivity scenario (Pentium Water, 2023). 

All identified potential groundwater dependent ecosystems and groundwater users lie beyond 
this distance.  

 Conservation Features 

The survey area intersects the Lake Carey and Raeside-Ponton catchments (Landgate 2021). 
Thirteen nonperennial streams are identified within this area, with four classed as major and 
nine as minor. Among these creeks, only Bullock Hole Creek is specifically named. Additionally, 
small non-perennial lakes forming part of the upstream tributaries of Lake Raeside, located 
approximately 20 km south, are located within the survey area (Ecoscape, 2024) (Figure 2-6). 

The Groundwater Dependent Ecosystems Atlas (GDEs) indicates that the survey area does not 
intersect any mapped GDEs (Ecoscape, 2024). 

No National Parks, Nature Reserves or other conservation estates occur near the survey area. 
The nearest conservation estate is Goongarrie National Park, located approximately 67 km south 
of the survey area (Ecoscape, 2024). 

The survey area does not intersect or occur within proximity to any mapped Environmentally 
Sensitive Areas (ESAs). Survey by Ecoscape (2024) identified the following ESAs nearby: 

• Lake Marmion located 42 km to the south; 

• Lake Ballard, located 47 km southwest; and 

• Goongarrie National Park, located 67 km to the south. 
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3 Flora and Vegetation Assessment 

Ecoscape Australia Pty Ltd (Ecoscape) was commissioned by Saturn to undertake a detailed flora 
and vegetation survey and basic terrestrial vertebrate fauna survey for the Project in 2023 
(Appendix C). This survey was conducted over an area within mining lease M31/496 
encompassing the proposed disturbance footprints and comprising a total survey area of 
12,678.83 ha. Both a desktop and field assessment were completed, with the results of the 
desktop assessment directing targeted searches during the field portion of the survey. 

Ecoscape also undertook a detailed flora and vegetation survey and a basic terrestrial vertebrate 
fauna survey in 2024. Targeted searches for conservation-listed flora, fauna and ecological 
communities were also undertaken. The second survey was over a smaller area of approximately 
822.50 ha, focussing on the proposed DE and access corridors for the Project on tenements 
M31/486, M39/296 and L31/93. 

 Desktop Assessment 

The desktop assessment of the flora and vegetation survey involved a search of the available 
online databases from the Department of Biodiversity Conservation and Attractions (DBCA), 
using a 100 km buffer, and using a Protected Matters Search Tool (PMST) from Department of 
Climate Change, Energy, the Environment and Water (DCCEEW), using a 50 km buffer. The 
Department of Water and Environmental Regulation’s (DWER) Index of Biodiversity Surveys for 
Assessments (IBSA) portal was also searched for any recent studies conducted within or in the 
vicinity of the Pilot Project area.  

 Flora Assessment 

The PMST search did not identify any Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act)-listed Threatened Flora (TF) within the 50 km search buffer area. The results of 
the DBCA database search identified 56 conservation-listed flora taxa consisting of no 
Threatened Flora, 15 Priority 1 (P1), four P2, 30 P3 and six P4 species (Ecoscape, 2024). 

 Vegetation Assessment 

 Broad Vegetation Types 

Beard vegetation mapping indicates that the survey area intersects three pre-European 
vegetation units (Figure 3-1): 

• Association 18: Mulga Acacia aneura and associated species; 

• Association 125: Salt lake; and 

• Association 389: Mulga, other wattle, Casuarina, Atriplex spp., Maireana spp, with 
Acacia aneura, A. papyrocarpa, Allocasuarina cristata. 

None of the identified vegetation units are below the EPA’s Guidance Statement No. 33 
minimum threshold of retention of 30% of pre-European extent at the State, bioregion, 
subregion or local government level (Ecoscape, 2024). 

Table 3-1 details the remaining proportion of the vegetation units that lie within the proposed 
clearing footprint. 
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Table 3-1: Remaining Extents of Vegetation Associations (DPIRD, 2019) 

Vegetation 
Association 

WA 
IBRA Murchison 
region 

IBRA East 
Murchison 
subregion 

LGA (Shire of 
Leonora) 

18 99.75% 99.68% 99.66% 99.62% 

125 90.27% 99.83% 99.83% 99.52% 

389 99.71% 99.62% 99.62% 99.46% 

 Ecological Communities 

A search for Threatened and Priority Ecological Communities (TECs and PECs) within the survey 
area using the DCCEEW Protected Matters Search Tool and DBCA database found there to be no 
Commonwealth-listed TECs or PECs within the survey area (Ecoscape, 2023). Field surveys 
confirmed these results with no mapped vegetation types considered representative of any 
currently described TEC or PEC (Ecoscape, 2023). 
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 Field Survey Assessment 

The flora and vegetation field survey was conducted as a single-phase Detailed survey according 
to the Flora and Vegetation Technical Guidance (EPA 2016a) by Ecoscape in 2023 (Appendix C). 
The field survey was conducted during March/April, within the optimal period for a primary 
survey within the Eremaean Botanical Province, according to the Flora and Vegetation Technical 
Guidance (EPA 2016a). Supplementary surveys were conducted during August 2023 (Ecoscape, 
2024). 

The surveys were undertaken using the floristic quadrat method, where locations were selected 
using aerial photography, environmental values, and field observations to represent the 
vegetation values existing at the site. The unmarked quadrats were 20 m × 20 m in dimension, 
as required according to the Flora and Vegetation Technical Guidance (EPA 2016a). Where the 
vegetation consisted of a narrow linear corridor, quadrats were linear but of the same overall 
size, i.e. 400 m2 (Ecoscape, 2024). At least three quadrats per vegetation type were recorded for 
the Detailed survey where there was sufficient extent (Ecoscape, 2024). 

Targeted searches were conducted in potentially suitable habitats of target species, with the 
remainder of the site opportunistically searched during site traverses. The central Pilot Plant and 
Bulk Sample area were extensively traversed at 200 m or less intervals whilst the entire length 
of the access corridor was also traversed. The locations of all targeted taxa collected were 
recorded using a handheld GPS (Ecoscape, 2024). 

 Flora 

A total of 166 vascular flora were recorded during the field survey and of these, two were 
introduced and 25 could not be identified due to the species level. The most represented 
families were Chenopodiaceae (440 taxa), Fabaceae (26 taxa) and Scrophulariaceae (17 taxa) 
(Ecoscape, 2024).  

 Threatened and Priority Flora 

None of the identified species were listed threatened flora and no taxa that were identified 
resembled any currently described threatened flora (Ecoscape, 2024). Two Priority flora were 
recorded during the field survey (Figure 3-2Error! Reference source not found.): 

• Tecticornia globulifera (P1); and 

• Hemigenia exilis (P4). 

These two species are described in more detail in Table 3-2. 
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Table 3-2: Priority Flora Recorded During the Field Survey 

Species  Description 

Tectricornia globulifera (P1) 

Habitat: recorded from a samphire dominated 
saltmarsh 

Location: following the non-perennial creeks 
from the northeast through to the southwest 
of the survey area. One population is close to 
the proposed pits. 

Survey results: 3,342 plants identified within 
the survey area. 

Populations: Ecoscape suggest four 
populations within the survey area. 

Hemigenia exilis (P4) 

Habitat: recorded from sandy drainage line. 

Location: along the southeastern corridor 
section of the survey area. 

Survey results: 45 plants identified within the 
survey area. 

Populations: One population. 

Two introduced flora species (weeds) were recorded during the survey. Neither are Declared 
Pest Plants or Weeds of National Significance (Ecoscape, 2024). 

 Vegetation 

 Vegetation Condition  

Vegetation condition was assessed broadly and continuously throughout the survey area and at 
each quadrat using the Vegetation Condition Scale for the Eremaean Botanical Province (EPA 
2016a) (Ecoscape, 2024). The vegetation condition within the survey area ranged from 
Completely Degraded to Very Good condition, with the majority in Very Good condition 
(Ecoscape, 2024). The main factors affecting vegetation condition were clearing and grazing. The 
vegetation of Apollo Hill was typically of lower condition rating than elsewhere within the survey 
area due to the impacts of historical clearing (Ecoscape, 2024). Details of the vegetation 
condition within the survey area are provided in Table 3-3 and Figure 3-3. 

Table 3-3: Vegetation Condition Summary  

Vegetation Condition Extent of survey area (ha) (%) 

Very Good 698.41 (84.91) 

Good 33.68 (4.09) 

Poor 34.04 (4.14) 

Degraded 46.50 (5.65) 

Completely Degraded 2.75 (0.33) 

Not vegetated or cleared 7.14 (0.87) 
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 Vegetation Types 

Twelve vegetation types were recorded from the survey area from a variety of landforms, 
including drainage lines, dunes, flats/plains, rocky hills and wetlands (Ecoscape, 2024). Details 
of the mapped vegetation types are provided in Table 3-4 and Figure 3-4. 

Table 3-4: Vegetation Types and Description  

Vegetation 
Type 

Landform Description 
Total Area 
within the 
DE (ha)(%) 

AaAePo: 
Acacia 
aneura 

Rocky 
hills 

A. pteraneura low open woodland over A. 
effusifolia, A. tetragonophylla and A. ramulosa var. 
ramulosa mid sparse shrubland over Ptilotus 
obovatus and Sclerolaena obliquicuspis low sparse 
shrubland/chenopod shrubland 

64.26 
(7.81) 

AaEmRd 
Low 
dunes 

Acacia aneura, A. incurvaneura and A. caesaneura 
low woodland over Eremophila miniata, Hakea 
preissii and Scaevola spinescens mid sparse 
shrubland over Rhagodia drummondii and 
Maireana pyramidata low sparse chenopod 
shrubland. 

120.04 
(14.59) 

AcEfPo Flat 

Acacia caesaneura, A. incurvaneura and A. aneura 
low woodland over Eremophila forrestii subsp. 
forrestii and A. tetragonophylla mid sparse 
shrubland over Ptilotus obovatus, Teucrium 
teucriiflorum and Eragrostis eriopoda low sparse 
shrubland/tussock grassland 

188.40 
(22.91) 

AdMsMt Flat 

Acacia duriuscula low open woodland over aireana 
sedifolia, Senna artemisioides subsp. filifolia and 
Scaevola spinescens mid sparse shrubland over 
Maireana triptera, Ptilotus obovatus and Roepera 
ovata low sparse chenopod shrubland/forbland. 

29.82 
(3.63) 

AkLs Flat 
Acacia kalgoorliensis mid-sparse shrubland over 
Lawrencia squamata, Scaevola spinescens and 
Maireana triptera low sparse shrubland. 

42.83 
(5.21) 

AlAb Flat 

Acacia ligulata and A. victoriae subsp. victoriae tall 
open shrubland over Atriplex bunburyana and 
Scaevola spinescens low sparse chenopod 
shrubland/shrubland. 

10.57 
(1.28) 

AmFs Flat 
Acacia masliniana and Cratystylis subspinescens 
mid-sparse shrubland over Frankenia setosa and 
Lawrenciasquamata low sparse shrubland 

96.17 
(11.69) 

CsLs Flat 
Hakea preissii, Maireana platycarpa, Scaevola 
spinescens, Sclerolaena cuneata, Senna sp. 
Meekatharra (E. Bailey 1-26) 

142.19 
(17.29) 
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Vegetation 
Type 

Landform Description 
Total Area 
within the 
DE (ha)(%) 

EcAbPd 
Drainage 
lines 

Eucalyptus camaldulensis subsp. Arida mid 
woodland over Acacia burkittii tall sparse 
shrubland over Pluchea dentex low sparse forbland 

2.65 (0.32) 

Mp Flats 
Maireana pyramidata and Lawrencia squamata 
low open chenopod shrubland/shrubland 

25.48 
(3.10) 

PaHpCs Flats 

Pittosporum angustifolium low sparse woodland 
over Hakea preissii and Acacia tetragonophylla tall 
open shrubland over Cratystylis subspinescens low 
sparse shrubland. 

1.52 (0.19) 

Tspp 
Flat, 
saline 
drainage 

Tecticornia spp. low samphire shrubland 
91.43 
(11.12) 

 

 Groundwater Dependent Vegetation (GDV) 

Eucalyptus camaldulensis sens. lat. may be a groundwater dependant species; therefore, 
vegetation with this species included is considered representative of GDV (Eamus et al. 2006a; 
Grierson 2010). Eucalyptus camaldulensis subsp. arida was the dominant species of one 
vegetation type (EcAbPd). The EcAbPd vegetation type corresponds with a single drainage line 
that intersects the corridor section and occupies 2.65 ha or 0.19 % of the survey area (Ecoscape, 
2024). Given the minimal area of this vegetation type proposed to be impacted by the Project, 
impacts to GDV are expected to be minimal. 

 Sheet Flow Dependent Vegetation (SFDV) 

There were numerous Mulga species recorded from the survey area, including Acacia aneura, 
A. caesaneura, A. craspedocarpa, A. fuscaneura, A. incurvaneura and A pteraneura. Within the 
survey area, these Mulga species formed the dominant vegetation stratum of three vegetation 
types (AaAePo, AaEmRd and AcEfPo). However, none of the vegetation types dominated by 
Mulga displayed the characteristic grove-intergrove formation considered to be representative 
of (SFDV). Therefore, SFDV is unlikely to occur within the survey area (Ecoscape, 2024). 

 Vegetation of Conservation Significance 

No vegetation recorded from the survey area was assessed as representative of any currently 
described TEC or PEC (Ecoscape, 2024). There were no vegetation types with either dominant or 
characteristic flora that are conservation-listed. 
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4 Terrestrial Fauna Assessment 

A Basic terrestrial vertebrate fauna survey has been conducted by Ecoscape in 2023 
(Appendix C), as well as targeted significant fauna survey in accordance with Technical Guidance 
– Terrestrial vertebrate fauna surveys for environmental impact assessment, known herein as 
the Fauna Technical Guidance (EPA, 2020), and Environmental Factor Guideline – Terrestrial 
Fauna EPA (2016c). The survey area encompasses the proposed disturbance footprint for the 
Project comprising a total area of 822.50 hectares (ha). 

 Desktop Assessment 

The desktop portion of the fauna survey involved a search of the available online databases from 
DBCA and DCCEEW. DWER’s IBSA portal was also searched for any recent studies conducted 
within or in the vicinity of the Project area. A total of 18 surveys within 100 km of the Project 
area were identified on the portal. 

 Vertebrate Fauna 

A search of DBCA databases was conducted using a 90 km buffer around the survey area. 
Twenty-one conservation listed fauna were identified as having been previously recorded within 
the search area buffer, consisting of three mammals, 13 birds, one reptile and four invertebrates 
(Ecoscape, 2023). A likelihood of occurrence assessment was undertaken of the recorded fauna, 
with three species assessed as being ‘Likely’ to occur within the search area: 

• Leipo ocellata (Malleefowl) – Vulnerable (VU) EPBC status, VU BC status; 

• Falco peregrinus (Peregrine Falcon) – Other specially protected species (OS) BC status, 
DBCA status; and 

• Chalcites osculans (Black-eared Cuckoo) – Marine/Migratory (MA/MI) EPBC status. 

Targeted searches for these species were undertaken during the field portion of the fauna 
survey. Additional conservation significant species that may be found within the proposed 
Project area include: 

• Sminthopsis longicaudata (Long-tailed dunnart) – P4 DBCA Status; 

• Aphelocephala leucopsis (Southern Whiteface) – VU EPBC status; 

• Polytelis alexandrae (Princess parrot) – VU EPBC status, P4 DBCA status; 

• Actitis hypoleucos (Common sandpiper) – MI EPBC status; and 

• Tringa nebularia (Common greenshank) – MI EPBC status. 

Likelihood of occurrence does not consider factors such as the frequency that a species occurs 
(or may occur), the duration that such species occupies (or may occupy) the survey area, or 
dependence on habitat or resources within the survey area. Highly mobile species potentially 
only occur within (or for birds, overflying) the survey area for very brief periods and/or on very 
infrequent intervals. If a previous observation included in the database search records 
corresponds with this event it is listed as ‘Recorded’; if such a transient visitation is possible in 
the future the likelihood of such species occurring is likely listed as ‘Likely’ (Ecoscape, 2024). 
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 Field Survey Assessment 

The Basic fauna survey incorporated several survey techniques as per the Terrestrial Fauna 
Technical Guidance (EPA, 2020), including habitat assessment, active searches (day and night-
time), raking of spoil heaps and leaf litter, searches for secondary evidence such as scats and 
tracks, as well as opportunistic searches (Ecoscape, 2024). The field survey was conducted by 
Ecoscape in 2023 from March to April and then again in September. The survey area was 
extensively traversed on foot, and all habitats were assessed for quality and capability of 
supporting both locally common and significant fauna species (Ecoscape, 2024). 

 Habitat Types 

The fauna habitats present within the survey areas were identified and mapped. Seven fauna 
habitat types were recorded within the survey area and are detailed in Table 4-1 and Figure 4-1. 

Mulga woodland was the predominant fauna habitat, representing 535 ha of the 810 ha survey 
area (Ecoscape, 2024). The habitats recorded are typical for the local area and representative of 
the Eastern Murchison subregion. The recorded habitats provide resources for the generalist 
fauna assemblage, however, high levels of degradation from grazing may have reduced the 
suitability of the survey area for ground-dwelling or fossorial species in some areas (Ecoscape, 
2024).  

Some of the habitats (Flood plain, Chenopod shrubland and Drainage lines) are likely to 
experience seasonal variability in their fauna assemblage due to inundation, with the inclusion 
of waterbirds and amphibians during the wetter months (Ecoscape, 2024). 

 Table 4-1: Fauna Habitat Types  

Habitat Type Description  
Extent within 

survey area (ha) 
(%) 

Mulga 
woodland 

Open mulga woodland over mixed shrubs and bare 
ground. Soil variable, loam, sand, sandy-clay, clayey-
sand. Litter cover 1–20 %. Disturbance low to high. 

535.38 (65.09) 

Mixed 
shrubland 

Open mixed shrublands dominated by Acacia, Hakea 
and Melaleuca species with smaller mixed shrubs. Soil 
sandy-clay to clayey-sand. Litter cover is low, 0– 1 %. 
Disturbance is low to moderate. 

Fire age: >10 yrs. 

96.17 (11.69) 

Chenopod 
shrubland 

Low flat areas with low chenopod shrubs and 
occasional herbs. The soil was clay, sandy-clay, 
loamyclay or loam. Litter cover is low, 0–1%. 
Disturbance variable. 

Fire age: >10 yrs. 

116.91 (14.21) 

Rocky 
escarpment 

Rocky escarpment that makes up Apollo Hill. Soils are 
rocky, vegetation is sparse, and litter cover is absent. 
Disturbance high. 

Fire age: >10 yrs. 

64.26 (7.81) 
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Habitat Type Description  
Extent within 

survey area (ha) 
(%) 

Flood plain 

Low lying area of clay to clayloam, vegetation absent 
or occasional scattered chenopod. Litter cover absent. 
Disturbance low. 

Fire age: >10 yrs. 

7.14 (0.87) 

Drainage line 

Shallow drainage lines, 5–20 m in width. Seasonally 
inundated. They were fringed with Eucalypt and 
Acacia species. The soil was sandy-clay. The litter 
cover was 5 %. Disturbance low. 

Fire age: >10 yrs. 

2.65 (0.32) 

Mineshaft/cave 

A mineshaft and several small caves were located on 
and around Apollo Hill. Disturbance high. 

Possible habitat for bat species. 

Too small to be 
mapped 

 

 Recorded Species 

Thirty-three vertebrate fauna species were recorded during the survey (Ecoscape, 2024), 
consisting of: 

• 13 mammals (one introduced) 

• 18 birds 

• two reptiles. 

One of the fauna species recorded was the conservation-listed Chalcites osculans (Black-eared 
Cuckoo), with a MA/MI EPBC status (Ecoscape, 2024), but due to the extent of the fauna habitat 
outside of the DE, it is unlikely that it is dependable solely on the Project area. All species 
recorded were expected to occur within the survey area and were considered typical for the 
region and the habitat surveyed (Ecoscape, 2024). 
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 Conservation Significant Species 

Following the field survey, re-evaluation of the likelihood of occurrence of the three 
conservation listed vertebrate fauna species identified as likely to occur in the desktop study 
was undertaken. One of the species was confirmed to be occurring within the DE (Black-eared 
cuckoo), with the Peregrine Falcon remaining likely to occur within the Project area. The 
likelihood of Malleefowl occurrence was updated as following field survey thery are considered 
unlikely to occur in the Project area due to the lack of suitable habitat noted. 

Table 4-2 shows the conservation species identified within the Project area and the post field 
survey likelihood of the presence within the development envelope. Figure 4-2 shows 
conservation significant fauna recorded during the field assessment. 

Table 4-2: Conservation Significant Fauna  

Species (Common Name) EPBC Act 
BC Act/ 
DBCA 

Likelihood of 
occurrence 

Leipoa ocellata (Malleefowl) VU VU Unlikely 

Falco peregrinus (Peregrine Falcon) - OS Likely 

Chalcites osculans (Black-eared Cuckoo) MA/MI - Recorded  

Sminthopsis longicaudata (Long-tailed 
dunnart) 

- P4 May occur 

Aphelocephala leucopsis (Southern 
Whiteface)  

VU - May occur 

Polytelis alexandrae (Princess parrot)  VU P4 Unlikely 

Actitis hypoleucos (Common sandpiper)  MI - May occur 

Tringa glareola (Wood Sandpiper) MI - May occur 

Tringa nebularia (Common greenshank)  MI - May occur 

 Black-eared Cuckoo  

The Black-eared Cuckoo is a medium-sized species identified by its brown-grey underparts, pale 
rump, dark tail with white tip, dark eye stripe, and distinctive mournful descending whistle 
(Higgins, Handbook of Australian, New Zealand and Antarctic Birds. Vol. 4. Parrots to Dollarbird, 
1999). This cuckoo is distributed across mainland Australia and occasionally in Papua New 
Guinea (Higgins, Handbook of Australian, New Zealand and Antarctic Birds. Vol. 4. Parrots to 
Dollarbird, 1999). The Black-eared Cuckoo travels large distances to find suitable densities of its 
host species, primarily the Redthroat Pyrrholaemus brunneus in W.A., to lay its egg in their nests 
(Higgins 1999). Both the cuckoo and its host are threatened by impacts such as habitat damage 
caused by introduced herbivores, habitat fragmentation, and predation by introduced predators 
(Hope, 2020) (Ecoscape, 2024).  

The Mulga Woodland and Mixed Shrubland habitat types are considered suitable habitat for this 
species, and it was recorded as present during field surveys. However, due to the high mobility 
of this species, it is unlikely that the Black-eared Cuckoo is dependent upon the survey area 
(Ecoscape, 2024). 
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 Malleefowl  

The DBCA database records show 40 records from within the 90 km survey area buffer, four of 
which are within 45 km of the survey area. No suitable Malleefowl habitat or evidence of 
Malleefowl or their mounds was found within the survey area. The habitat types within the 
survey area had only sparse leaf litter, making them unsuitable for Malleefowl to build mounds. 
High levels of disturbance due to pastoral grazing further reduce the likelihood that Malleefowl 
are present in the survey area (Ecoscape, 2024).  

The post-survey likelihood of occurrence of this species is ‘Unlikely’. 

 Peregrine Falcon  

No Peregrine Falcons were recorded in the survey area. Nine recent (<25 years) DBCA records 
indicate that this species occurs within the survey area search buffer, with four records from 
within 45 km of the survey area. Foraging habitat for this species occurs throughout the survey 
area. However, suitable breeding habitat is limited. Peregrine Falcon would likely only be 
transient and not dependent on any resources in the survey area (Ecoscape, 2024). 

The post-survey likelihood of the species occurring remains as ‘Likely’. 

 Long-tailed Dunnart 

The Long-tailed Dunnart is a small, nocturnal, insectivorous Dasyurid, and can be distinguished 
from other Sminthopsis species by its tail being more than twice the length of the head and body 
(Van Dyck & Strahan 2008). This species is rare but can sometimes be locally common when 
resources are abundant. It is found in rocky scree and plateau areas with little vegetation or 
spinifex hummock grassland, shrubs, and/or open woodland (Van Dyck & Strahan, 2008); 
(Gibson & McKenzie, 2009).  

There appear to be no major naturally occurring threats to this species. In the range within 
central Australia, this species is affected by the spread of exotic buffel grass (Cenchrus spp.), 
which increases the frequency and intensity of fires. This is also likely to be an issue in some 
areas in Western Australia (Pavey, 2002). 

A DBCA record of this species is within 20 km of the survey area. Suitable habitat exists within 
the survey area; therefore, there is potential for this species to occur locally despite it not being 
recorded during surveys within the area (Ecoscape, 2024). The post-survey likelihood remains 
as “may occur”. 

 Southern Whiteface 

The Southern Whiteface is a small (10–11.5 cm) bird with a brown body, white belly, and 
distinctive white band with black edging across the forehead (Simpson & Day, 2010). 

This species has recently been listed as Vulnerable (March 2023), due to a population decline of 
an estimated 30–50% every ten years since 1999. The likely cause of this decline is habitat loss 
and fragmentation, particularly where habitat has been completely removed for intensive 
agriculture. The Southern Whiteface is predominately sedentary, preferring open woodlands 
and shrublands, usually dominated by eucalypts or acacias, with an understorey of grasses 
and/or shrubs (Ehmke, Antos, Bennett, & Ford, 2021). The Southern Whiteface favours habitat 
where the tree density is low and there is an herbaceous understorey with leaf litter, where they 
can forage for insects, spiders, and seeds. Trees with hollows and crevices are also essential for 
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roosting and nesting, although they will also nest in low bushes (Ehmke et al. 2021). A large 
portion (7023.59 ha, 55.43 %) of the survey area constitutes a habitat for this species (Ecoscape, 
2024). However, this habitat is also characteristic of the local region, thus having no specific 
significance. The post-survey likelihood remains as “may occur”. 

 Princess Parrot 

The Princess Parrot is restricted to arid regions of Western Australia, southern Northern 
Territory and northwestern South Australia, with all records being far inland except where the 
Great Sandy Desert reaches the coast south of Broome. It occurs only sparsely within its 
distribution, and sightings are rare except in the Great Sandy, Gibson, Tanami and Great Victoria 
Deserts and central ranges; the Great Sandy Desert is the ‘core range’. Recorded habitats include 
sand dunes and flats with open savannah woodlands (scattered stands of Eucalyptus 
gongylocarpa, E. chippendalei and mallee species, Casuarina or Allocasuarina) over Acacia, 
Eremophila, Grevillea, Hakea and Senna shrublands, over Triodia hummock grassland (DCCEEW 
2023). 

The Princess Parrot feeds on seeds of grasses and shrubs, as well as some flowers, nectar, and 
leaves. They nest in hollows of Eucalypts close to watercourses, or occasionally in Allocasuarina 
away from water. Their movements are poorly known but are described as nomadic, irruptive, 
or both. No threatening processes have been demonstrated for this species. Still, populations 
may have been impacted by changes in vegetation due to grazing, altered fire regimes, and 
competition from more water-dependent species following the provision of artificial water 
sources (DCCEEW 2023). 

Suitable habitat exists within the survey area in the Mulga Woodland and Drainage Line habitat 
types. The PMST search found that the “species or species habitat is known to occur within the 
area”; however, it was not recorded during the field survey, and there are no historical records 
of the Princess Parrot from within the 90 km survey area buffer. It is unlikely that this species is 
dependent upon the habitat within the survey area. Therefore, this species' likelihood has been 
re-evaluated and is considered “Unlikely” to occur within the survey area (Ecoscape, 2024). 

 Common Sandpiper 

The Common Sandpiper is mainly found in coastal areas such as intertidal mudflats, estuaries, 
and inlets. They are also recorded inland, although less commonly, around ephemeral and 
permanent lakes, dams and waterholes (Higgins & Davies 1996). 

Common Sandpipers migrate to Australia in August and leave in March, coinciding with the 
survey's timing from late March to April and in September. Within the survey area, suitable 
habitat occurs in the Chenopod Shrubland habitat type, when flooded, although this habitat is 
not preferred by these species. However, the lack of any recent rainfall events prior to the survey 
meant that there was no habitat available for these species if they did occur. No Common 
Sandpipers were recorded during the survey, however, historical records occur in the survey 
area buffer. Therefore, the post-likelihood assessment of these species is that they “May” occur 
in the survey area. 

 Wood Sandpiper 

The Wood Sandpiper prefers habitat containing shallow freshwater wetlands (DCCEEW 2024). 
Migration to Australia is from August to March, and suitable habitat is available within the survey 
area, consisting of the Chenopod Shrubland habitat type, when flooded. The lack of any recent 
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rainfall events prior to the survey meant that there was no habitat available for these species if 
they did occur. No Wood Sandpipers were recorded during the survey, however, historical 
records occur in the survey area buffer. Therefore, the post-likelihood assessment of these 
species is that they “May” occur in the survey area. 

 Common Greenshank 

The Common Greenshank is mainly found in coastal areas such as intertidal mudflats, estuaries, 
and inlets. They are also recorded inland, although less commonly, around ephemeral and 
permanent lakes, dams and waterholes (Higgins & Davies, 1996) 

Common Greenshanks also migrate to Australia in August and leave in March. Within the survey 
area, suitable habitat occurs in the Chenopod Shrubland habitat type when flooded, although 
this habitat is not preferred. The lack of any recent rainfall events prior to the survey meant that 
there was no habitat available for this species if they did occur. No Common Greenshanks were 
recorded during the survey, however, historical records occur in the survey area buffer. 
Therefore, the post-likelihood assessment of these species is that they “May” occur. 

 Short-Range Endemic (SRE) 

Bennolongia (2023b) completed a SRE survey of the Project area, reviewing available 
information on potential habitats and previous biological records to appraise the likelihood of 
SRE invertebrate fauna occurring within and in the vicinity of the Project. The survey was 
conducted in accordance with the relevant EPA guidelines for SRE fauna assessment. 

A square of 100 km x 100 km around the Project was defined as the search area. Database 
searches recovered 585 records of animals belong to SRE groups attributable to at least 66 
species-level taxa within the defined search area (Bennelogia, 2023a). In total, 76 samples 
belonging to SRE groups and representing 12 identifiable species were collected from the Project 
area, including: 

• Mygalomorph spiders; 

• Scorpions; 

• Pseudoscorpions; 

• Isopods; 

• Millipedes; and 

• Land snails. 

Of these species, five were categorised as widespread and seven were categorised as potential 
SREs: 

• The mygalomorphs: 

o Aname ‘BMYG218’ ‘mellosa group’ – Unlikely Potential SRE; 

o Idiosoma ‘BMYG168’ – Unlikely Potential SRE; and 

o Kwonkan ‘BMYG219’ – Data Deficient SRE. 

• The pseudoscorpions: 

o Beirolpium 8/4 ‘BPS499’ – Unlikely Potential SRE; 

o Beierolpium 8/4 ‘BPS520’ – Data Deficient SRE; 
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o Indolpium ‘BPS500’ – Unlikely Potential SRE; and 

o Garypinidae ‘BPS519’ – Data Deficient SRE. 

All the Potential SREs identified belong to taxa that have not been formally described but which 
were identified by either molecular or morphological characters as distinct species 
(Bennelongia, 2023). Although most of the Potential SREs are currently known only from the 
Project area, it is not expected that any of the identified species will have a distribution restricted 
to the Project area as they were all collected from habitats that are also abundant outside the 
survey area (Bennelongia, 2023).  

The Project includes habitat likely to host species belonging to SRE groups, but most of these 
have been historically disturbed. Moreover, all habitats identified within the survey area are also 
found outside of it. Therefore, it is not expected that any potential impacts arising from the 
Project will impact any of the SRE populations (Bennelongia, 2023). 
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5 Environmental Management Measures 

 Risk Assessment Strategy 

A risk assessment was undertaken to identify risk, risk pathways and likely impacts which may 
arise from the proposed clearing. Environmental risk was based on an understanding of the 
existing environment at the Apollo Hill Project. 

Saturn has established a risk assessment utilising the as Low as Reasonably Practicable (ALARP) 
principle. The following definition is to be used to determine whether a risk has been lowered 
to ALARP: 

The ALARP Principle in relation to risk levels is show in Figure 5-1. 

 

Figure 5-1: ALARP and Risk 

 

This allows for proactive risk management strategies to be developed during planning and 
operation. A standard risk matrix (AS/NZS ISO 31000:2009) was utilised to evaluate the 
likelihood and consequence of potential risks: 

• Likelihood - The likelihood of an impact on the surrounding environment or other 
receptors; and 

• Consequence - The scale or magnitude of the potential impact (i.e., severity/extent) if 
it were to occur. 

The likelihood and consequence tables are provided in Table 5-1 and Table 5-2, respectively.  
Table 5-3 provides the risk ratings associated with each of the potential environmental impacts 
for each Project area before and after management strategies have been implemented. Table 
5-3 also provides the risk ranking criteria tables used to determine these ratings. 
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Table 5-1: Likelihood of Risk Occurring 

Likelihood of Risk Occurring 

Level Likelihood Description 

A. Almost 
Certain 

The event is common or frequent occurrence or an ongoing impact 
(e.g. daily) 

B. Likely The event is expected to occur under some conditions or has 
occurred more than once 

C. Possible The event will probably occur, or has occurred under some 
conditions (e.g. yearly) 

D. Unlikely Known to have occurred but not often 

E. Rare Very unlikely/may occur in exceptional circumstances 

 

Table 5-2: Consequence of a Risk Occurring 

Consequence of a Risk Occurring 

Level Likelihood Description 

1. Catastrophic Severe environmental impact, extensive clean up and recovery 
period, requires internal and external resources 

2. Major Major environmental impact, extends beyond mine, considerable 
clean up using internal and external resource 

3. Moderate Impact confined to the mine, clean up may require external 
assistance, moderate environmental damage 

4. Minor Confined to an isolated area, rapid clean up using internal resources, 
minimal environmental damage 

5. Insignificant Confined to the immediate area, rapid clean up, no environmental 
damage 

The risk matrix detailed in   



Native Vegetation Clearing Permit (Purpose): Supporting Documentation 
Apollo Hill Pilot Project 
Saturn Metals Limited   

TE24038_Native Vegetation Clearing Permit_Supporting Documentation_2.0   Page | 38  

Table 5-3 combines the level of likelihood and consequence to determine the associated level 
of risk. The impact of each identified risk is then categorised as extreme (red), high (orange), 
medium (yellow) and low (green). Management measures for each identified risk is then 
included and the risk rating re-categorised. 

A risk priority is assigned to each of the 25 possible outcomes.  
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Table 5-3: Risk Matrix and Rankings 

Risk Matrix 

Consequence 

5. 
Insignificant 

4. Minor 
3. 
Moderate 

2. Major 
1. 
Catastrophic 

Li
ke

lih
o

o
d

 

A. Almost 
Certain 

Medium 14 High 19 Extreme 22 Extreme 24 Extreme 25 

B. Likely Medium 10 Medium 13 High 18 Extreme 21 Extreme 23 

C. Possible Low 6 Medium 9 Medium 12 High 17 Extreme 20 

D. Unlikely Low 3 Low 5 Medium 8 Medium 11 High 16 

E. Rare Low 1 Low 2 Low 4 Medium 7 High 15 

 

 20-25 Extreme risk; immediate action required 

 15-19 High risk; senior management attention needed 

 7-14 Medium risk; management responsibility must be specified 

 1-6 Low risk; manage by routine procedures 

 Risk Treatment 

The risk assessment conducted for the proposed Project documents measures applied to each 
risk, documenting the raw and residual risks. The residual risk is then evaluated to ensure it is 
meeting the ALARP principle and is consistent with identified environmental objectives. 

Risk treatment options may consult relevant Australian Standards, Guidance Notes, Codes of 
Practice, and other established industry best practice to assess and determine appropriate 
outcomes.  

The following hierarchy is used for treating residual risk with each chosen method adaptable to 
the type of risk being controlled: 

1. Elimination – Where practicable, the risk is eliminated completely; 

2. Substitution – The original activity, substance or equipment may be substituted for a 
different activity, substance or equipment that lowers the risk; 

3. Isolation – The risk is isolated; 

4. Engineering controls – The risk may be mitigated using engineering controls to 
reduce the risk; and 

5. Administrative controls – Include training, implementation of policies, procedures, 
and introduction of behavioural expectations to reduce risk.  

 Risk Assessment 

A risk assessment was completed to consider those activities conducted as part of the proposed 
Project elements and the relevant controls and management practices that are utilised to 
minimise the associated environmental risks. The risks are outlined in Table 5-4 and discussed 
in detail in the Section 6 Assessment Against the Ten Clearing Principles. 
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Table 5-4: Risk Assessment 

ASPECT IMPACT 

LI
K

EL
IH

O
O

D
 

C
O

N
SE

Q
U

EN
C

E 

RAW RISK TREATMENT 

LI
K

EL
IH

O
O

D
 

C
O

N
SE

Q
U

EN
C

E 

TREATED RISK 

Native flora and 
vegetation 

Clearing of threatened 
and/or Priority flora 

U
n

lik
e

ly
 

M
in

o
r 

Low 5 

• Minimise clearing; 

• Design of project to avoid known areas of Priority Flora species occurrence where possible; 

• Induction of personnel to cover any potential Priority flora species within the work areas. 

R
ar

e 

M
in

o
r 

Low 2 

Native flora and 
vegetation 

Potential for spread of 
weeds within the 
Project area U

n
lik

e
ly

  

M
in

o
r 

Low 5 

• Personnel to undertake an environmental induction which will include threats of Weeds of National 
Significance to environmental values; 

• Inspection of vehicles prior to entry into the Project area; 

• Ensure vehicles are clean of plant materials before entering undisturbed areas on site; and 

• Undertake weed removal where required. 

R
ar

e 

In
si

gn
if

ic
an

t 

Low 1 

Native flora and 
vegetation 

Inadvertent clearing 
outside of approved DE 

P
o

ss
ib

le
 

M
in

o
r 

Medium 9 

• Demarcation of the area to be cleared; 

• Demarcated area to be inspected prior to commencement of clearing by a qualified environmental 
practitioner; and 

• Annual reconciliation of clearing undertaken and comparison against approved areas.  

U
n

lik
e

ly
  

M
in

o
r 

Low 5 

Native flora and 
vegetation 

Fugitive dust from 
cleared areas degrading 
adjacent native 
vegetation 

P
o

ss
ib

le
 

M
in

o
r 

Medium 9 

• Minimise clearing to only areas required for operations; 

• Dust suppression activities to be undertaken when required; 

• Limit the clearing activities during high wind conditions; and 

• Water trucks to be available for dust suppression.  

U
n

lik
e

ly
 

M
in

o
r 

Low 5 

Native vegetation/ 

surface water  

Diversion of surface 
water flows impacting 
conservation of native 
vegetation 

U
n

lik
e

ly
 

Lo
w

 

Low 3 

• Surface water assessment undertaken by qualified personnel; 

• Project design avoids all surface water drainage lines and is outside likely flood impact zones; 

• Haul road design includes installation of 900 mm culverts to allow maintenance of surface water 
flows; 

• Diversion channel and drain to be installed around the proposed Processing area, mine yard and 
magazine to pass the 10% AEP flow; and 

• Progressive rehabilitation of cleared areas where possible. 

R
ar

e 

In
si

gn
if

ic
an

t 

Low 1 

Native vegetation 

Clearing of pre-
European vegetation 
below the minimum 
threshold of retention 
of 30% of pre-European 
extent set in EPA’s 
Guidance Statement 
No. 33 

R
ar

e 

M
in

o
r 

Low 2 

• Environmental consultant has undertaken the vegetation type assessment for the proposed clearing 
area; 

• Clearing area was compared to the results of the original mapping by Beard and Burns (976); 

No clearing outside of NVCP boundary. 

R
ar

e 

M
in

o
r 

Low 2 
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ASPECT IMPACT 

LI
K

EL
IH

O
O

D
 

C
O

N
SE

Q
U

EN
C

E 

RAW RISK TREATMENT 

LI
K

EL
IH

O
O

D
 

C
O

N
SE

Q
U

EN
C

E 

TREATED RISK 

Native vegetation/ 
soils 

Spills of contaminated 
water impacting native 
vegetation causing 
degraded vegetation 
health or death. 

P
o

ss
ib

le
 

M
aj

o
r 

High 17 

• All ponds containing process water to be triple lined; 

• Heap leach facility to be lined with clay, and a HDPE liner; 

• All pipelines will be within bunded areas and designed to drain to the Stormwater pond; 

• Sufficient freeboard to be maintained for 1% AEP rainfall; 

• Leak detection to be installed for all process water ponds and heap leach facility; 

• Monitoring bores to be installed around ponds and heap leach facility; and 

• Triggers for seepage recovery to be developed. 

U
n

lik
e

ly
 

M
aj

o
r 

Medium 11 

Native vegetation/ 
soils 

Hydrocarbon spills 
P

o
ss

ib
le

 

M
in

o
r 

Medium 9 

• Roofed and bunded storage to be utilised for all hydrocarbons on site; 

• Clean-up procedure to be implemented and included in site inductions; 

• All contaminated material to be removed from site. U
n

lik
e

ly
 

M
in

o
r 

Low 5 

Fauna 

Clearing of native 
vegetation results in 
removal of significant 
habitat for the 
threatened species such 
as Malleefowl and 
Black-eared Cuckoo. 

P
o

ss
ib

le
  

M
o

d
er

at
e 

Medium 12 

• Habitat has been assessed for potential foraging and roosting habitat for the Malleefowl, Ecoscape 
(2024) survey concluded that is unlikely for the occurrence of the species. 

• Topsoil retained with any felled vegetation to promote any habitat for the species within the close 
proximity of the Project area. 

• Pre clearance survey to be undertaken by site environmental staff to ensure no malleefowl mounds 
are present.  

• No clearing outside of approved clearing boundary. 

U
n

lik
e

ly
 

M
in

o
r 

Low 5 

Fauna 
Entrapment of fauna in 
containment facilities 

P
o

ss
ib

le
 

M
in

o
r 

Medium 9 

• Daily inspections of water containment infrastructure; 

• Water storage areas to be fenced to prevent fauna access; 

• Egress matting to be placed in all water containment infrastructure. U
n

lik
e

ly
 

M
in

o
r 

Low 5 

Rehabilitation 

Unsuccessful 
rehabilitation delays 
reestablishment of 
native vegetation 
communities 

P
o

ss
ib

le
 

M
o

d
er

at
e 

Medium 12 
• Rehabilitation to be conducted according to the Mine Closure Plan (as assessed and approved by 

DEMIRS). 

U
n

lik
e

ly
 

M
o

d
er

at
e 

Medium 8 
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 Avoid 

Saturn will ensure that clearing of the DE for the Project area will adhere to the demarcated 
areas, and will avoid any potential areas where the habitat or any significant flora and fauna may 
be present. Existing roads will be utilised to further minimise the disturbance.  

 Minimisation 

Saturn will implement the following controls in order to minimise the clearing impact: 

• All personnel and contractors will undertake inductions to understand obligations in 
regard to site clearing permits and other relevant approval instruments; 

• Personnel involved in undertaking clearing activities will undergo additional training to 
ensure adherence with internal procedures and NVCP conditions; 

• Clearing areas will be demarcated prior to the commencement of the clearing activities 
and inspected by site environmental personnel; 

• Only areas necessary for the operation of the Project will be cleared; 

• Where possible, infrastructure will be located in degraded or already cleared areas; 

• All vehicles will be inspected prior to entry to the Project area and on exit for soils and 
vegetation; and 

• Dust suppression will be conducted in accordance with the internal management 
practices and Saturn will avoid conducting clearing in high wind conditions. 
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6 Assessment Against the Ten Clearing Principles  

The proposed clearing activities have been assessed against the ten clearing principles as 
defined in the Department of Environment Regulation (DER) Guide to Assessment: Clearing of 
Native Vegetation under the EP Act, considering the current extent and condition of the native 
vegetation on the site. This assessment is presented in Table 6-1. 

Table 6-1: Assessment Against Clearing Principles 

Principle Assessment 

Principle (a) – Native 
vegetation should 
not be cleared if it 
comprises a high 
level of biological 
diversity. 

The proposed clearing will not affect any Priority Ecological 
Communities or Threatened flora. 

Ecoscape (2024) found 166 flora taxa recorded from the survey area. 
While the field survey was undertaken following periods of below-
average rainfall, flora diversity is considered low to moderate. The 
166 flora taxa recorded and vegetation types are considered likely to 
be present in the wider area outside the Project area. Within the 
Project area, there is no remnant vegetation that exclusively 
supports all or most of the significant species.  

The proposed clearing is unlikely to be at variance with this clearing 
Principle. 

Principle (b) – Native 
vegetation should 
not be cleared if it 
comprises the whole 
or a part of, or is 
necessary for the 
maintenance of a 
significant habitat 
for fauna indigenous 
to Western Australia. 

Ecoscape (2024) has recorded seven fauna habitats within the 
Proposed area, none of which are considered to be significant.  

Thirty-one vertebrate fauna species were documented in field 
surveys, one of which is the migratory Black-eared Cuckoo (Chalcites 
osculans). Ecoscape (2024) found that even though this species 
utilises habitat types represented in the area, due to the high 
mobility of this species, it is unlikely that the Black-eared Cuckoo is 
dependent upon this habitat.  

The Peregrine Falcon (Falco peregrinus) is also considered likely to 
occur within the proposed area, although no individuals have been 
recorded. Individuals are likely to be transient and not dependent on 
any resources in the survey area. 

Malleefowl (Leipoa ocellata) were identified as likely to occur during 
desktop surveys, however were reclassified as being unlikely to be 
present in the proposed clearing area following field surveys. 

Several other species of significance were noted as potentially 
occurring within the proposed clearing area, however none are 
considered to be dependent on habitat within the area. 

The proposed Project area includes habitat likely to host species 
belonging to SRE Groups, but most of the habitat has been 
historically disturbed and is also found to be widespread outside the 
DE. It’s not expected that there will be a significant impact on the 
SRE’s resulting from the Project development. 

Given the low impact on species of conservation significance, the 
proposed clearing is not likely to be at variance with this Principle. 
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Principle Assessment 

Principle (c) – Native 
vegetation should 
not be cleared if it 
includes, or is 
necessary for the 
continued existence 
of rare flora. 

No Threatened Flora were recorded within the survey area, and 
none are considered likely to occur.  

Two Priority Flora (Tecticornia globulifera [P1] and Hemigenia exilis 
[P4]) were recorded, each from a single location. Based on the 
proposed disturbance footprints, there will be no direct impacts on 
Tecticornia globulifera. A small number of Hemigenia exilis plants 
(<10) may be impacted by the proposed access road. Ecoscape 
identified 59 records of the species located within the Murchinson 
bioregion, all of the records were to the north of the survey area. 
Considering the distribution of the species and the numbers that 
were identified during the survey impact of clearing to the species is 
considered negligible.  

Habitat with the potential to support these species (salt lakes, saline 
drainage plains) is extensive outside the survey area (Ecoscape, 
2024).  

Considering the area that is being cleared will only impact a small 
number of individual conservation significant plants, and the 
vegetation type supporting the priority flora is found to be 
widespread outside the proposed clearing area, the proposed 
clearing is not considered to be at variance with this Principle. 

Principle (d) – Native 
vegetation should 
not be cleared if it 
comprises the whole 
or a part of or is 
necessary for the 
maintenance of a 
Threatened 
Ecological 
Community (TEC). 

No TECs or PECs were recorded from the survey area (Ecoscape, 
2024). The proposed clearing is not at variance with this Principle. 

Principle (e) – Native 
vegetation should 
not be cleared if it is 
significant as a 
remnant of native 
vegetation in an area 
that has been 
extensively cleared. 

Pre-European vegetation association mapping indicates that all 
vegetation types have greater than 90% statewide distribution 
remaining (Ecoscape, 2024). The EPA’s Guidance Statement No. 33 
has identified a minimum threshold of retention of 30% of pre-
European extent of each community (Environmental Protection 
Authority, 2008). All the vegetation types that are within the DE are 
well above this threshold.  

The proposed clearing is therefore not at variance with this 
Principle. 
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Principle Assessment 

Principle (f) – Native 
vegetation should 
not be cleared if it is 
growing in, or in 
association with, an 
environment 
associated with a 
watercourse or 
wetland.  

No significant watercourses, wetlands or groundwater areas will be 
affected by the native vegetation clearing. The Project is not located 
within a surface water proclaimed area. 

All major project infrastructure has been located to avoid drainage 
lines and designed to minimise impacts to surface water flows.  

The Project is located immediately south of Lake Raeside which is 
part of a salt lake drainage system, however the proposed location 
of Project infrastructure is outside the likely flood extent and is not 
likely to be affected by rising surface water.  

Vegetation type EcAbPd represents an ephemeral drainage line. The 
drainage line will intersect with the proposed access road, 
representing a minor disturbance, and culverts will be installed to 
maintain water flow.  

Vegetation type Tspp represents wetland vegetation type, and 
partially intersects proposed development footprints. The impact to 
this vegetation type is likely negligible due to the widespread 
distribution of this vegetation type outside the survey area 
(Ecoscape, 2024). 

Considering that the proposed disturbance of vegetation associated 
with watercourses and wetlands is only minor and that these 
vegetation types are widespread within the vicinity of the Project 
area, it can be concluded that the proposed clearing is unlikely to be 
at variance with this Principle. 

Principle (g) – Native 
vegetation should 
not be cleared if the 
clearing of the 
vegetation is likely to 
cause appreciable 
land degradation. 

Clearing vegetation within the survey area is unlikely to cause 
appreciable land degradation in areas adjacent to the clearing 
(Ecoscape, 2024). Clearing to be undertaken will be minimised to 
only include that necessary for the operation of the Project.  

As the land belongs to an arid climate zone, and the rainfall runoff 
and drainage occurs steadily into the soils (SignificantENV, 2023) 
there will be no waterlogging on or off the site. 

Dust impacts are not expected to be significant, and mitigation 
strategies will be employed to minimise fugitive dust emissions 
outside the site boundaries. 

Additionally, at the conclusion of the Project the land will be 
rehabilitated in accordance with an approved Mine Closure Plan. 

Given the low likelihood of impacts to adjacent soils, vegetation or 
water catchment areas, the proposed clearing is unlikely to cause 
appreciable land degradation outside of the direct clearing footprint. 
The clearing footprint will be rehabilitated at the conclusion of the 
Project, and as such the proposed clearing is not considered to be at 
variance with this Principle. 
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Principle Assessment 

Principle (h) – Native 
vegetation should 
not be cleared if the 
clearing of the 
vegetation is likely to 
have an impact on 
the environmental 
values of any 
adjacent or nearby 
conservation area. 

No National Parks, Nature Reserves or other conservation estates 
occur near the survey area. The nearest conservation estate is 
Goongarrie National Park, located approximately 67 km south of the 
survey area.  

Due to the distance of the Project from significant conservation 
areas, the proposed clearing is not likely to be considered at 
variance with this Principle. 

Principle (i) – Native 
vegetation should 
not be cleared if the 
clearing of the 
vegetation is likely to 
cause deterioration 
in the quality of 
surface or 
underground water. 

The proposed pits are unlikely to result in any impact on the local 
groundwater from the Raeside Paleochannel as they are not 
anticipated to intersect the water table. (Pentium, 2023). 

No surface water quality data from the Project area is currently 
available given the ephemeral nature of the flow. The survey area 
intersects one drainage line along the corridor section, with 
deterioration in surface water volume or quality considered unlikely, 
as culverts will be installed to allow flow and sedimentation control 
will be installed if determined to be required. The drainage line 
vegetation is also potentially groundwater-dependant, however the 
proposed clearing of this vegetation is unlikely to impact the 
groundwater as the area to be cleared is minor and the vegetation 
type extends outside the proposed clearing area.  

Surface water quality of Lake Raeside is also unlikely to be impacted 
from Project implementation as discussed above. Clearing of 
vegetation within the survey area is also considered unlikely to 
cause deterioration in groundwater quality (Ecoscape, 2024). 

The proposed clearing is unlikely to be at variance with this 
Principle. 

Principle (j) – Native 
vegetation should 
not be cleared if 
clearing the 
vegetation is likely to 
cause, or exacerbate, 
the incidence of 
flooding. 

The proposed clearing should be considered unlikely to exacerbate 
the incidence of flooding (Ecoscape, 2024). 

The majority of Project infrastructure has been located away from 
natural drainage lines, and culverts will be installed to maintain flow 
where intersections with drainage lines occurs. The Project is also 
located outside the predicted extent of flooding of Lake Raeside 
(Carrick Consulting Pty Ltd, 2024). Diversion channels and bunds will 
be installed to maintain surface water flow around constructed 
infrastructure, to minimise risk of flooding. 

As the proposed clearing is unlikely to affect the incidence of 
flooding, it is unlikely to be at variance with this Principle. 
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7 Summary of Assessment

This assessment report covers approximately 197 ha of proposed native vegetation clearing for 
development of the Project. A risk assessment was completed for the proposed clearing and 
incorporates proposed avoidance, mitigation and management measures to be implemented as 
part of the Project to minimise environmental impacts.

The proposal will not cause any disturbance to conservation significant flora or fauna species or 
their habitat, or any other significant conservation areas. There are no significant surface water 
features within the DE, which indicates that there will be minimal impact to surface water quality 
or flow. Significant impacts to groundwater resulting from Project implementation are also not 
anticipated.

As such, assessment of the proposed clearing in regard to the 10 clearing principles determined 
that the Project is unlikely to be at variance with any of the principles.  
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Surface Water Assessment 
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Pentium Water (2023) Water Quality 

Results 
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Flora and Fauna Assessments 
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