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Rio Tinto engaged AECOM Australia Pty Ltd (AECOM) to complete biological surveys for a 39.59 ha

linear corridor within Karijini National Park. The surveys will inform a native vegetation clearing permit
application required to clear tracks to existing water bores to monitor water levels within the National

Park.

The surveys were undertaken by two Rio Tinto botanists and one AECOM botanist and included a
hybrid reconnaissance/detailed flora and vegetation assessment and a fauna habitat assessment. The
entire survey area was traversed on foot using a helicopter to gain access to the survey area.

A summary of the results is presented below:
e No TECs or PECs were anticipated to occur and none were identified

o Five native vegetation communities were recorded, and their delineation was supported by
comparing the floristic data

e  One Priority 2 species Eremophila pusilliflora was recorded throughout the survey area and in
areas adjacent to the survey area

e  One Priority 3 species, Goodenia sp. East Pilbara (A.A. Mitchell PRP 727), has a high likelihood of
occurring but will need further verification during its flowering period. Two samples were collected
on calcrete rocky terrain however no identification was possible due to the absence of flowers and
fruit

e Three fauna habitats were recorded, all representing suitable foraging habitat for four significant
fauna species including Ghost Bat, Pilbara Leaf-nosed Bat, Peregrine Falcon, Grey Falcon and
Fork-tailed Swift

e  The Hummock Grasslands represents suitable habitat for the Western Pebble-mound Mouse listed
as Priority 4.

Rainfall was below average in the months leading up to the survey. This was evident in the lack of
suitable flowering material for ephemeral species and led to the inability to confidently identify two
samples collected that may represent Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) (P3).
Additional surveys may be required during the flowering period of Goodenia sp. East Pilbara (A.A.
Mitchell PRP 727) to verify the presence of this species.
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1.1 Background

Rio Tinto propose to clear an access track to a series of bores within the southeast corner of Karijini
National Park. Access to this network of bores is required to monitor and manage potential drawdown
effects on Karijini National Park and provide data for ongoing groundwater modelling. Bores are
currently only accessible via helicopter with evidence of an old track remaining. Rio Tinto require a flora,
vegetation and fauna habitat assessment to describe the existing ecological values and use this
information to support a Native Vegetation Clearing Permit (NVCP).

1.2 Location

The Karijini survey area is in the Pilbara region of Western Australia, approximately 126 km west of
Newman in the Shire of East Pilbara (Figure 1). The survey area encompasses 39.59 ha of linear
corridors connecting the water bores.

1.3 Objective and Scope

The objective of the work is to assess the ecological values of the defined survey area to support a
NVCP application. The objective was achieved through the implementation of a flora, vegetation and
fauna habitat assessment, specifically:

e A hybrid of a reconnaissance and detailed flora and vegetation assessment including targeted flora
searches and considerable survey effort using relevés

. Fauna habitat assessment
e One concise technical report.

Surveys were undertaken in accordance with relevant legislation and EPA guidelines to inform an
assessment of the ten clearing principles and support the NVCP application.
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2.1 Climate

The survey area is located in the Shire of East Pilbara which experiences a semi-arid climate. The
nearest weather station is Newman Aero (station 7176) which opened in 1971. Rainfall was near or
below average in the months preceding the survey. Hardly any rain occurred between July and
December 2021, with some rain in January. This lack of rain was somewhat evident. Many grasses
were sterile, and some annual species were already at the end of their lifecycle.

Total annual rainfall in the 12 months prior to the survey was considerably lower, with 206.8 mm
recorded between April 2021 and March 2022 compared to a mean annual rainfall of 313.5 mm (BOM,
2022). The below-average rainfall was evident in the lack of annual species present and lack of
flowering material available on some grasses.

Temperatures were not far from normal, with milder conditions in January, February and March leading
up to the survey. Temperatures are not considered to have influenced the field survey.
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Figure 2 Climate Data from Newman Aero 7176 (BOM 2021)

2.2 IBRA Region

There are 89 recognised IBRA regions across Australia that have been defined based on climate,
geology, landforms and characteristic vegetation and fauna (DoEE 2012; IBRA7). The Pilbara bioregion
is further divided into four subregions, with the survey area located in the Hamersley subregion.

The Hamersley subregion, described by Kendrick (2001), is the southern section of the Pilbara Craton
and consists of a mountainous area of Proterozoic sedimentary ranges and plateaux dissected by
gorges. The vegetation consists of Mulga low woodland over bunch grasses on valley floors with
Eucalyptus leucophloia over Triodia on skeletal soils of ranges. Rare features of the subregion include
the Gorges of the Hamersley Range (particularly in Karijini National Park), Palm Spring and Duck
Creek, Themeda grasslands of the Pilbara, and Red Hill Station Mulga stands in the extreme west of
the subregion.
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23 Land Systems
Four land systems have been mapped within the survey area (van Vreeswyk et al. 2004) (Figure 3):

e Boolgeeda System — stony lower slopes and plains below hill systems supporting hard and soft
spinifex grasslands or mulga shrublands

e Table System — low calcrete plateaux, mesas and lower plains supporting mulga and cassia
shrublands and minor spinifex grasslands

e Platform System — dissected slopes and raised plains supporting shrubby hard spinifex grasslands

e Newman System — rugged jaspilite plateaux, ridges and mountains supporting hard spinifex
grasslands.
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24 Geology and Soils

The survey area lies in the Fortescue Province which is described at a regional level by Tille (2006) as
hills and ranges (with stony plains and some alluvial plains and sandplains) on the volcanic granitic and
sedimentary rocks of the Pilbara Craton. Soils are stony with red loamy earths and red shallow loams
(and some red/brown non-cracking clays), red deep sandy duplexes and red deep sands (Tille, 2006).

Three geological units intersect with the survey area (Table 1; Figure 4).

Table 1 Geological Units that Occur Within the Survey Area (Geological Series WA 2001)

Unit Code Geological Description

Ahw Calcitic dolomite, interbedded chert and shale in upper parts and lower parts,
volcaniclastic sandstone.

Qa Channel and flood plain alluvium, gravel, sand, silt, clay, locally calcreted.

Qrc Colluvium sheetwash talus; gravel piedmonts and aprons over and around bedrock;

clay-silt-sand with sheet and nodular kankar; alluvial and aeolian sand-silt-gravel in
depressions and broad valleys in Canning Basin; local calcrete, networked laterite.

The survey area intersects with four soil types (Figure 4):

e 285Ta: calcareous shallow loam

e  285PI: stony soll

e  285Ne stony soil

e  285Bg red shallow loam.
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2.5 Vegetation

Beard (1975) mapping is used to determine the current extent of remnant vegetation remaining when
compared to pre-European vegetation extent (Table 2; Figure 5). There are two pre-European
vegetation associations within the survey area, all of which have more than 99% of pre-European native
vegetation remaining.

Table 2 Pre-European Vegetation Associations (Beard 1975) Extent Within the Survey Area (rounded to whole
number) Including Percentage of pre-European Extent Remaining (Govt. of WA 2018)

Association Description State Pllb?ra IBRA S!ure of East
Region Pilbara
18 Low woodland; Pre-European Extent 19,892,306 ha 676,557 ha 359,372 ha
mulga (Acacia Current Extent 19,843,148 ha 671,843 ha 355,446 ha
aneura)
% Remaining 99.75 % 99.30 % 98.91 %
Within Survey Area 37.83 ha
82 Hummock Pre-European Extent 2,565,901 ha 2,563,583 ha 927,710 ha
grasslands, lowtree | o ot Evtent 2,553,206 ha 2,550,888 919,072 ha
steppe; snappy gum
over Triodia wiseana % Remaining 99.51 % 99.50% 99.07%
Within Survey Area 1.76 ha
2.6 Conservation Reserves and Environmentally Sensitive Areas

The survey area is wholly within Karijini National Park. Karijini National Park offers rugged scenery,
ancient geological formations, a variety of arid-land ecosystems and recreational experiences (DPaW,
2022). The Park includes 627,422 ha in the Hamersley Ranges and includes mountains, escarpments,
high plateaus dissected by gorges and stony, tree-lined watercourse (DPaW, 2022).

One reserve, unnamed reserve WA 41696 is located in the study area (50 km buffer of the survey
area).

There is one ‘registered site’ and two ‘other heritage place’ listings near the study area:
e Site 11174 — registered site, painting

e  Site 24376 — other heritage place, lodged artefacts / scatter

e  Site 24373 — other heritage place, lodged artefacts / scatter.

These places are shown on Figure 6.
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Two ecological surveys that are directly relevant to this Project have been undertaken (Table 3). The
most significant findings were in the Rio Tinto (2020) survey where 13 Priority flora were recorded in
close proximity to the survey area.

Table 3 Previous Surveys Conducted in the Vicinity of the Survey Area

Author Title and Short Description Significant Findings

Astron West Angelas Desktop Mapping — December Vegetation: none significant

2020 2020 Flora: not applicable
Letter report prepared for a section 45C for the Fauna: not applicable
MAR study area.

Rio Tinto Karijini National Park, HD4 and Juna Downs Vegetation: not applicable

2020 Flora Searches, RTIO-HSE-0348764. Flora: 13 priority flora recorded (see
Targeted survey by Hayden Ajduk and Natalie comprehensive desktop results in Appendix B.
Murdock in the vicinity of this survey area. Fauna: not applicable
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A desktop assessment was undertaken to identify significant environmental values that are likely to be
present in the survey area including Threatened and Priority flora, fauna and vegetation communities.
Desktop database searches were requested from the following government databases:

Department of Biodiversity Conservation and Attractions (DBCA) Threatened Species and
Communities database including Threatened and Priority flora, fauna and communities with a
50 km buffer, although some fauna species are outside this buffer

Western Australian Herbarium (WAH) records
Protected Matters Search Tool (PMST) with a 50 km buffer

Atlas of Living Australia with approximate 20 km buffer

Rio Tinto Flora and Fauna Database.

Fauna species listed as Marine were not further considered for this Project.

The likelihood of significant flora species occurring in the survey area was systematically assessed

using a point-based system (Table 4). The assessment takes into account proximity of records, date of
record, and habitat presence. For the purpose of this assessment flora records are considered to occur
locally if they are within 5 km, known regionally if they are within 20 km, and considered a recent record
if the record is less than 20 years old.

The fauna assessment uses distance of known records with 50 km and 20 km as indicators, and
presence of quality habitat including consideration of core (breeding, roosting), foraging, and/or specific
unique habitat (Table 5).

Table 4 Categories of Likelihood of Occurrence for Flora Species
Likelihood of Occurrence Score Definition
Known 6 Species known to occur in survey area.
Likely 4,5 Suitable habitat present AND recent record in local area or region
Suitable habitat present with known records in region (not recent),
. OR
Possible/May 3,4 Habitat marginal with recent record in local area or region.
. Habitat marginal and record in region AND/OR local area
Unlikely 23 AND/OR recent.
Negligible (Suitable Habitat not 1,2, 3 Habitat in survey area not suitable.
Present)
Table 5 Categories of Likelihood of Occurrence for Fauna Species

Likelihood of Occurrence

Definition

Species has been recorded in the survey area.

Known Suitable habitat is present.
Likel Species has been recorded in vicinity (20km).
y Suitable habitat is present, including core/breeding/roosting habitat.
Possible Species has been recorded in the study area (50km)
Suitable habitat for foraging is present. Core/breeding/roosting habitat is absent
Foraging, breeding or roosting habitat absent.
Unlikely Species dependent on specific habitat that is absent.

Survey area outside known range of species.
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4.2 Flora and Vegetation Assessment

A reconnaissance flora and vegetation assessment was undertaken utilising methods outlined in the
EPA (2016) Flora Survey Technical Guide. The field survey was undertaken by Floora De Wit
(collection permit FB62000137), Caroline Gill (collection permit FB620000151) and Julijanna Hantzis
(collection permit FB62000132-1b). Floora and Carrie have more than 10 years’ experience and
Julijanna has more than 4 years’ experience undertaking field surveys in the Pilbara.

The field survey was undertaken between 21 to 24 March 2022. Floristic data was collected from

20 relevés including the presence of plant species, their cover abundance, structural composition of
vegetation, physical environment, and presence/absence of disturbance. Each site was given a unique
site number, and the following parameters recorded:

e date
e location using hand-held GPS (UTM - accuracy of 5 m)
o sample site type and size
e photograph (northwest corner)
e soil details (type, colour, moisture)
e landform
e  vegetation condition
e fire history
e  species list
- estimated height

- estimated percentage cover (for trees both percentage within relevé and within community
was recorded to enable better description of vegetation community).

421 Mapping

Approximately 15-30 minutes was spent searching at each relevé. Vegetation communities were
described and mapped based on changes in dominant species composition and landform. Vegetation
community descriptions were based on the National Vegetation Information System (NVIS) framework
(DotEE 2018).

Vegetation condition was mapped using the Trudgen (1988) condition scale, including Excellent, Very
Good, Good, Poor, Degraded and Completely Degraded.

4.2.2 Targeted Flora Searches

Targeted searches were undertaken for conservation significant flora species considered likely to occur.
This was informed by the desktop assessment and included:

e Aristida jerichoensis var. subspinulifera (P3)

e  Eremophila pusilliflora (P2)

e Grevillea saxicola (P3)

e  Lepidium catapycnon (P4)

e  Rhagodia sp. Hamersley (M. Trudgen 17794) (P3)
e  Sida sp. Barlee Range (S. van Leeuwen 1642) (P4)
e Solanum kentrocaule (P3)

e  Triodia sp. Mt Ella (M.E. Trudgen 12739) (P3).
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Linear traverses were walked approximately 20 m apart in areas of likely habitat. The Rio Tinto &
DPAW ‘Rare and Priority Plants of the Pilbara’ mobile app (2015) and descriptions of each species
were used to support identification of specimens in the field.

Significant flora species were marked using a hand-held GPS, a collection was made in representative
habitats, photographed, and number of individuals counted where the location represented more than
one individual. Samples were submitted to taxonomist Udani Sirisena. Samples that were thought to
represent significant flora species were submitted to Steve Dillon for formal identification at the WA
Herbarium.

43

A fauna habitat survey was undertaken simultaneously with the flora and vegetation survey. A fauna
habitat assessment was completed within each of the defined fauna habitats as informed by on-ground
observations and vegetation community mapping. The parameters for assessing fauna habitats include
defining the structure, complexity and continuity of the habitat present, and documenting the presence
and abundance of habitat features (caves, large mature trees, dense vegetation, rocky hills, open
plains, incised creeklines).

Fauna Habitat Assessment

The assessment focused on confirming habitat suitability for conservation significant fauna species
identified during the desktop assessment, predominantly cave systems and significant landforms.

4.4 Limitations

Limitations of the survey are discussed in Table 6.

Table 6

Limitations of the Ecological Surveys

Limitation

Outcome

Availability of contextual
information on the region

Not a limitation

Rio Tinto had recently conducted targeted surveys within 10 km of the survey
area, including some overlap of areas. DBCA database results, Atlas of Living
Australia and the Protected Matters Search Tool were also used to define
potential significant species and habitat that may be present.

Local and regional significance of vegetation was based on observations made of
vegetation adjacent to the linear corridor, and the assessment of TECs and PECs.

Competency/experience of
consultant conducting
survey

Not a limitation

The flora assessment was undertaken by three botanists who have completed
surveys of similar scope in the Pilbara. Field team members communicated
regularly to ensure a consistent approach was implemented for collecting data.

The fauna assessment focussed on identifying unique habitat features and
assessing habitat suitability for significant fauna species.

Flora taxonomy was completed by Udani Sirisena who somewhat specialises in
Pilbara specimens and has considerable experience in taxonomy. Any species
unable to be confidently identified were submitted ot Steve Dillon taxonomist at
the WA Herbarium for formal identification including potential Priority species.

Proportion of flora/fauna
identified, recorded and/or
collected (based on
sampling, timing and
intensity)

Not a limitation

The entire survey area was traversed on foot and all flora species encountered
were recorded and/or collected. The species list is considered comprehensive.
Survey effort reflects a hybrid of reconnaissance and detailed flora and vegetation
assessment as described by EPA (2016).

Completion (is further work
needed)

Moderate limitation

The field survey did not identify any unusual or surprising results. There were no
Priority flora recorded that were unexpected and therefore not accurately counted.
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Limitation

Outcome

The survey effort is considered adequate for the purpose of supporting a NVCP
application.

No fauna observations were recorded during the survey. The survey focussed on
habitat assessments and suitability for use by significant fauna species only.

It is considered a moderate limitation because the Priority 3 Goodenia sp. East
Pilbara (A.A. Mitchell PRP 727) was unable to be confirmed due to lack of suitable
identification material. This is further addressed under ‘timing, weather, season,
cycle”.

Remoteness and/or access
problems

Not a limitation
The entire survey area was accessible with a helicopter.

Timing, weather, season,
cycle

Moderate limitation

The field surveys were undertaken 21-24 March 2022 which is considered a
suitable time for undertaking flora and vegetation surveys according to the EPA
(2016) Flora Survey Technical Guide. Lack of rainfall in the months preceding the
survey meant that fruiting material for ephemeral species was not common.

The Priority 2 species Eremophila pusilliflora was able to be correctly identified
from old flowers and pedicels.

The Priority 3 species Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) lacked
suitable material for confident identification. Flowering period of this species is not
listed on Florabase (WAH 1998; Rio Tinto & DPaW 2015) and is anticipated to
coincide with rainfall events. The timing of the field survey appeared inadequate to
detect this species.

Disturbances (e.g. fire
flood, accidental human
intervention) which
affected results of the
survey

Not a limitation

No disturbances occurred that may have influenced the outcome of the flora and
fauna assessment.
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5.1 Conservation Significant Communities

No Threatened Ecological Communities listed under the EPBC Act or BC Act are known to occur within
the local area according to the DBCA Threatened Ecological Community and Priority Ecological
Community (TEC and PEC) database. Three Priority 1 PECs are known from within 20 km of the survey
area (Table 7). Of these, the Brockman Iron Cracking Clay Communities of the Hamersley Range may

occur as there is one record 2.5 km from the survey area (Figure 8.1).

Following field survey completion, no PECs are considered likely to occur.

Table 7 Priority Ecological Communities known to occur within 50 km of the survey area

Distance Likelihood
. o Cons. from
Community Name and Description (DBCA, 2021) Status' | Survey Pre- Post-
Area survey | survey
Brockman Iron Cracking Clay Communities of the Hamersle Unlikely,
gLy Y| p1 2.5 km May not
Range
recorded
West Angelas Cracking-Clays Unlikely,
Open tussock grasslands of Astrebla pectinata, A. not
elymoides, Aristida latifolia, in combination with low recorded
scattered shrubs of Sida fibulifera, on basalt (Jerrinah P1 6.2 km Unlikely
formation) derived cracking-clay loam depressions and
flowlines. Occurs throughout the central and eastern
Hamersley Range from near Tom Price east to Newman.
Coolibah — Lignum Flats: sub type 2: Coolibah woodlands Unlikely,
over lignum (Duma florulenta) over swamp wanderrie (Lake P1 18.0 km Unlikely | not
Robinson) recorded

1. P Priority
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5.2

A total of 78 significant flora species were identified during the desktop assessment including two
species listed as Threatened under the EPBC Act and BC Act, and 76 Priority flora. The likelihood
assessment determined:

Conservation Significant Flora

e one species is known to occur based on previous surveys in the area (Rio Tinto 2020), described
in Table 8

e  Four species are likely to occur, described in Table 8
e eleven species ‘may’ occur

e sixty-two species are unlikely to occur or have a negligible likelihood, that is there is no suitable
habitat present.

Significant flora records are presented in Figure 8.1. The comprehensive species list of the desktop
flora results is presented in Appendix B.

Table 8 Priority Flora Species that were "known" or "likely" to occur
Cons. Status
Taxon Habitat EPBC | BC Likelihood
Act Act/WA
Aristida jerichoensis . .
var. subspinulifera Hardpan plains. P3 Likely
Aristida lazaridis Confined to sand or loam soils. Low open woodland, P2 Likely
closed tussock grassland, hummock grassland.
Found on seasonally inundated alluvial plains
. between Turee Creek, Pingandy Creek and drainage
Eremophila L . L
. systems leading into the Ashburton River, growing in P2 Known
pusilliflora o
red-brown sandy loams soils in open low shrubland
(Nuytsia).
Commonly recorded from hardpan plains dominated
by Mulga shrubs and trees with the understorey
Rhagodia sp. consisting of scattered Eremophila spp., Ptilotus spp.,
Hamersley (M. Senna spp. shrubs over annual and perennial P3 Likely
Trudgen 17794) grasses. Individuals have been recorded from low
hillslopes, stony plains, gullies, low hills, floodplains
and claypans.
Xerochrysum Loamy, sandy, or gravelly soils in grassland or .
. . . P3 Likely
boreale woodland, sometimes in seasonally inundated areas.

1. DBCA Priority

2. Sourced from WA Herbarium unless otherwise referenced.

5.3

Conservation Significant Fauna

The desktop assessment identified 30 conservation significant fauna species. This included 17 bird, 4
reptile 8 mammal and one fishspecies. Their occurrence is mapped in Figure 8 and their habitat re-
quirements, conservation code and post-survey likelihood is presented in Appendix C.
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6.1 Vegetation
6.1.1 Condition

Vegetation condition was considered excellent for all areas of native vegetation in the survey area. A
few tracks have been captured as ‘cleared’, representing 0.92 ha of old tracks devoid of vegetation.
Vegetation condition is not represented on a figure for this report.

6.1.2 Communities

Five vegetation communities were described and mapped across 38.66 ha:
e three Hummock Grasslands on undulating and flat terrain

e one Mixed Woodland associated with major and minor drainage lines
e one Mulga Woodland on red clay flats.

The vegetation communities recorded in the survey area are described in Table 9 and mapped in
Figure 10 at the end of this document.
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6.2 Flora

6.2.1 Conservation Significant Flora

Two Priority flora species were recorded, described in detail below.
Eremophila pusilliflora (P2)

E. pusilliflora was recorded extensively within and outside the survey area (Figure 9.1-9.3). The data
suggests at least three populations with up to three sub-populations where clusters of records are within
500 m of one another. A total of 2,794 individual were recorded, of which 1,107 occur inside the survey
area.

E. pusilliflora was considered likely to occur prior to commencing the field survey. Rio Tinto had
undertaken regional targeted surveys for this species and recorded it at 108 locations representing
2,776 individuals within and directly adjacent to the survey area (see Figure 8).

This species was found on rocky undulating terrain amongst hummock grasses and Mulga Woodlands.
Some specimens were in flower or had remains of old flowers (Plate 1). The morphological features of
the leaves and flowers led to correct and confident identification in the field. Six samples were collected
from within and outside the survey area (FdW220323-17, FdW22032, 4-40, JH-02, JH-73, JH-75, JH-
76) and verified by Steve Dillon at the WA Herbarium.

’.~.A
. \' < -
& X

Plate 1 Eremophila pusilliflora habitat (left) and shrub leaf morphology (right)
Goodenia ?sp. East Pilbara (A.A. Mitchell PRP 727) (P3)

Two Goodenia samples were collected (JH25 andJH29) opportunistically during the survey. These were
submitted to Steve Dillon for formal identification. No confident identification was possible due to the
absence of flowers and fruit. It is noted to be part of the G. pascua complex and if growing on calcrete
then likely to be this (the Priority 3 species), if not then likely to be G. pascua” (Steve Dillon pers.
comm.). The locations of G. sp. East Pilbara (A.A. Mitchell PRP 727) are presented in Figure 9.1.
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6.2.2 Flora Diversity

A total of 149 native plant species were recorded in the survey area, comprising 70 genera and 33
families. The best represented families include Fabaceae (28 native species), Poaceae (21 native
species), Malvaceae (18 native species) and Amaranthaceae (10 native species).

Three weed species were recorded, with *Cenchrus ciliaris the most common weed species. *Cenchrus
ciliaris was prevalent along the banks of major drainage in small thickets. *Bidens bipinnata was
present in low numbers at two sites, while *Malvastrum americanum was observed at one location, also
associated with drainage. No Declared Pest species or Weed of National Significance was recorded.

The comprehensive species list by relevé by community matrix is presented in Appendix D.

6.3 Fauna Habitat
Three fauna habitats were defined and mapped during the field survey:
e Hummock Grassland: predominantly on rocky undulating terrain, sometimes open flats.

e  Major and Minor Drainage: creeklines with tussock grasses, shrubs and trees sometimes with an
open creekbed and deep channels.

¢ Mulga on Clay Flats: bands of mulga over tussock grasses, herbs and shrubs intermittent with
large open areas with high bare ground and hummock grasses.

The habitat is suitable for the Priority 4 Western Pebble-mound Mouse Pseudomys chapmani,
considered likely to occur post-survey. Five significant fauna species are considered likely to, or may,
forage in the area. These species are unlikely to roost or breed, but may fly over:

e  Ghost Bat Macroderma gigas (EPBC Act and BC Act Vulnerable)

e Pilbara Leaf-nosed Bat Rhinonicteris aurantia (EPBC Act and BC Act Vulnerable)
e  Peregrine Falcon Falco peregrinus (BC Act Other specially protected fauna)

e  Grey Falcon Falco hypoleucos (EPBC Act and BC Act Vulnerable)

e  Fork-tailed Swift Apus pacificus (EPBC Act and BC Act Migratory).

Fauna habitats are described in Table 10 and mapped in Figure 10.
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71 Vegetation

Five native vegetation communities were mapped across the linear survey area described as Hummock
Grasslands (three types), Mixed Woodland along major drainage, and Mulga Woodland on red clay
flats. None of the vegetation communities represent a TEC or PEC in the absence of cracking clays
(Brockman Iron Cracking Clay PEC and West Angeles Cracking Clays PEC) and no Coolibah-Lignum
Flats were observed.

7.2 Flora

Flora diversity was relatively high, with 149 native flora species recorded. This reflects the survey effort
including 20 relevés and opportunistic collecting. The entire survey area was traversed on foot and
species not represented in relevés were recorded opportunistically.

Two Priority flora species were recorded including Eremophila pusilliflora (P2) and Goodenia ?sp. East
Pilbara (A.A. Mitchell PRP 727) (P3). E. pusilliflora was known to occur in the area from previous
surveys (Rio Tinto 2020) and was therefore targeted. Habitat was described as “seasonally inundated
alluvial plains between Turee Creek, Pingandy Creek and drainage systems leading into the Ashburton
River” (Buirchell & Brown, 2016).

In the survey area E. pusillifiora was recorded on rocky undulating terrain amongst hummock grasses
and Mulga Woodlands. It was recorded at 1,257 locations representing 2,794 individuals. This habitat
was common within and adjacent to the survey area. The 2020 Rio Tinto surveys demonstrate that
suitable habitat is prevalent in the local area, with 108 locations representing 2,776 individuals recorded
in the study area (50 km radius of survey area).

Goodenia ?sp. East Pilbara (A.A. Mitchell PRP 727) was targeted during the field survey. It was
collected at two locations however was unable to be confidently identified due to lack of suitable
material. Both collections were made on calcrete and therefore considered likely to represent the
Priority 3 species (S. Dillon pers. comm.). The survey area includes a large patch of calcrete skeletal
soils (part of G1 — EtAbTw). There are 42 WA Herbarium records and 29 TPFL records from within
50 km (although not within 10 km). Further investigation would be required following suitable rainfall
events to verify the identification of this species within the survey area.

The likelihood of conservation significant flora species occurring int eh survey area was reduced for all
species previously considered to have a high (likely) or moderate (possible) likelihood ranking. This is
supported by significant survey effort for this Program, and the targeted surveys undertaken by Rio
Tinto in the vicinity of the survey area. These species are briefly discussed below.

Aristida jerichoensis var. subspinulifera (P3) is associated with hard plains. There are 15 DBCA records
and 4 Rio Tinto records within 50 km. Hardpan plains were present, including in the form of AmReTI
and ApAbTe however no individuals were recorded. Four Aristida samples were collected however
none represented the P3 species. Following the survey, it is considered unlikely that A. jerichoensis
var. subspinulifera occurs within the survey area.

Atristida lazaridis (P2) grows in low open woodland with tussock or hummock grassland. There are 18

records in the study area, of which one record from 2011 is 15 km from the survey area recorded on a
gently inclined plain in low shrubland. It is restricted to sandy or loam soils which were not mapped in

the survey area. As such, this species occurrence is reduced to negligible.

Rhagodia sp. Hamersley (M. Trudgen 17794) (P3) was considered likely to occur and was targeted
during the field survey. This plant was not recorded. All three survey team members are familiar with
the morphology of this species, and it was targeted as part of the survey. It is now considered unlikely
to occur.

Xerochrysum boreale is known in the study area from two unverified records with one record from 2012
which is 16 km from the survey area. this species prefers loam, sand or gravel soils in grassland or
woodland with WA herbarium records found in typical Mulga woodland in the Pilbara region. This
coincides with several vegetation communities including AcPIEa, ApAbTe and AmReTI. Based on the
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survey effort of this Program and previous surveys, the likelihood of this species has been reduced to
low (unlikely).

7.3 Fauna

The desktop assessment identified 34 conservation significant fauna species including 20 bird, 9
mammal, four reptile and one fish species.

Four conservation significant fauna species were considered to have a high likelihood to occur
comprising two Threatened species listed under the EPBC Act and BC Act (Ghost Bat and Pilbara Leaf-
nosed Bat), one Priority species (Western Pebble-mound Mouse), and one Other Specially Protected
Fauna Species (Peregrine Falcon).

The Ghost Bat Macroderma gigas is known from the local area, with 172 DBCA records and more than
7,000 Rio Tinto records known from within 50 km. Several records are less than 10 km away including
direct sightings and indirect evidence (scats). Given the proximity of the survey area to suitable roosting
habitat (caves, rock crevices) all habitat within and surrounding the survey area is considered suitable
foraging habitat but not critical to the survival of the species.

The Pilbara Leaf-nosed Bat Rhinonicteris aurantia (Pilbara) was considered to have a high likelihood of
occurrence as there are 87 DBCA records in the vicinity including within 20 km and within 20 years. The
Bat roosts in caves and old mine shafts which were not recorded within the survey area. However,
given the proximity of the survey area to known roosting sites it is likely to forage in the survey area.
Habitat in the survey area is homogenous with the adjacent habitat. The species is unlikely to rely on
habitat in the survey area for its survival.

The Western Pebble-mound Mouse Pseudomys chapmani is a Priority 4 mammal that was considered
likely to utilise Hummock Grassland habitat in the survey area. No pebble mounds were recorded
during the survey however given the significant number of records in the vicinity (298 DBCA records, 80
Rio Tinto records) it is still considered likely to occur.

The Peregrine Falcon Falco peregrinus, Grey Falcon Falco hypoleucos and Fork-tailed Swift Apus
pacificus are bird species listed as significant (Other Specially Protected fauna, Vulnerable and
Migratory respectively). There are numerous records of these species in the vicinity of the survey area
and they occur in a variety of habitats. These species may fly over and forage in the area. Habitats are
homogenous in the vicinity therefore species are unlikely to rely on this habitat for their survival.
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Biological surveys were undertaken for a linear corridor within a corner of Karijini National Park to
support a clearing permit application. The surveys included a reconnaissance/detailed hybrid flora and
vegetation assessment, fauna habitat assessment and targeted searches for significant flora.

Three botanists assessed the survey area using a helicopter and traversing the entire area on foot. At
the time little rainfall had occurred in the local area. This was prevalent by the absence of some
ephemeral species and suitable identification material. This was demonstrated by the inability to
confidently identify two samples of Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) that was
collected during the survey.

A summary of the results is presented below:
e No TECs or PECs were anticipated to occur and none were identified.

¢ Five native vegetation communities were recorded, their delineation was supported by comparing
the floristic data.

e  One Priority 2 species Eremophila pusilliflora was confidently identified and recorded throughout
the survey area and in areas adjacent to the survey area.

e  One Priority 3 species Goodenia sp. East Pilbara (A.A. Mitchell PRP 727) has a high likelihood of
occurring but will need further verification during its flowering period which is assumed to be
following significant rainfall.

e Three fauna habitats were recorded. All three habitats are suitable foraging habitat for four
significant fauna species listed under the EPBC Act and/or BC Act including the Ghost Bat, Pilbara
Leaf-nosed Bat, Peregrine Falcon, Grey Falcon and Fork-tailed Swift

e  The Hummock Grasslands are suitable habitat for the Priority 4 Western Pebble-mound Mouse.

e Habitats were homogenous in the local area and did not support any significant features (i.e.
caves, rock crevices, breakaways or permanent water bodies). Therefore none of these significant
fauna species are anticipated to rely on habitats of the survey area for their survival.

Vegetation communities and fauna habitats were considered common in the local area, extending
outside the linear survey area corridor. Habitats and vegetation were therefore not considered unique.
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1.1 Commonwealth

The EPBC Act is the main piece of Federal legislation protecting biodiversity in Australia. Flora species

at risk of extinction

are recognised at a Commonwealth level and are categorised in one of six

categories as outlined in Table 1.
Table 1 Categories of species listed under Schedule 179 of the EPBC Act

Code Conservation Category
Ex Extinct Taxa

ExW Extinct in the Wild

CE Critically Endangered

E Endangered

V Vulnerable

CD Conservation Dependent

Communities can be classified as Threatened Ecological Communities (TECs) under the EPBC Act.
The EPBC Act protects Australia’s ecological communities by providing for:

e identification and listing of ecological communities as threatened

e development of conservation advice and recovery plans for listed ecological communities

e recognition of key threatening processes

¢ reduction of the

impact of these processes through threat abatement plans.

Categories of federally listed TECs are described in Table 2.
Table 2 Categories of TECs that are listed under the EPBC Act

Code

Conservation Category

CE

Critically Endangered

If, at that time, it is facing an extremely high risk of extinction in the wild in the immediate
future.

Endangered

If, at that time, it is not critically endangered and is facing a very high risk of extinction in the
wild in the near future.

Vulnerable

If, at that time, it is not critically endangered or endangered, and is facing a high risk of
extinction in the wild in the medium-term future.
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1.2 Western Australia
1.21 Flora and Fauna Species

The Biodiversity Conservation Act 2016 (BC ACT) Provides for the conservation and protection of
Western Australia’s biodiversity and biodiversity components. Conservation codes and explanations are
derived from DBCA (2019).

Listed by order of the Minister as Threatened in the category of critically endangered, endangered or
vulnerable under section 19(1), or is a rediscovered species to be regarded as threatened species
under section 26(2) of the Biodiversity Conservation Act 2016 (BC 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. It
includes species listed as Threatened (Table 3), extinct (Table 4) or specially protected (Table 5)

Table 3 Categories for Threatened Flora and Fauna Species (Jan 2019)

Code | Conservation Category

CR Critically Endangered

Threatened species considered to be “facing an extremely high risk of extinction in the wild in the
immediate future, as determined in accordance with criteria set out in the ministerial guidelines”.

EN Endangered

Threatened species considered to be “facing a very high risk of extinction in the wild in the near future, as
determined in accordance with criteria set out in the ministerial guidelines”.

VU Vulnerable

Threatened species considered to be “facing a high risk of extinction in the wild in the medium term
future, as determined in accordance with criteria set out in the ministerial guidelines”.

Table 4 Categories for Extinct Flora and Fauna Species (Jan 2019)

Code | Conservation Category

EX Extinct Species

Species where “there is no reasonable doubt that the last member of the species has died”, and listing is
otherwise in accordance with the ministerial guidelines (section 24 of the BC Act).

EW Extinct in the Wild

Species that “is known only to survive in cultivation, in captivity or as a naturalised population well outside
its past range; and it has not been recorded in its known habitat or expected habitat, at appropriate
seasons, anywhere in its past range, despite surveys over a time frame appropriate to its life cycle and
form”, and listing is otherwise in accordance with the ministerial guidelines (section 25 of the BC Act).

Currently there are no threatened fauna or threatened flora species listed as extinct in the wild. If listing
of a species as extinct in the wild occurs, then a schedule will be added to the applicable notice.

Table 5 Categories for Other Protected Species (Jan 2019)

Code | Conservation Category

Ml Migratory Species

Fauna that periodically or occasionally visit Australia or an external Territory or the exclusive economic
zone; or the species is subject of an international agreement that relates to the protection of migratory
species and that binds the Commonwealth; and listing is otherwise in accordance with the ministerial
guidelines (section 15 of the BC Act).
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Code

Conservation Category

Includes 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 fauna
subject to the Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention),
an environmental treaty under the United Nations Environment Program. Migratory species listed under
the BC Act are a subset of the migratory animals, that are known to visit Western Australia, protected
under the international agreements or treaties, excluding species that are listed as Threatened species.

CD

Species of special conservation interest (conservation dependent fauna)

Fauna of special conservation need being species dependent on ongoing conservation intervention to
prevent it becoming eligible for listing as threatened.

(ON]

Other specially protected fauna

Fauna otherwise in need of special protection to ensure their conservation, and listing is otherwise in
accordance with the ministerial guidelines (section 18 of the BC Act).

Species that have not yet been adequately surveyed to warrant being listed under the BC Act, or are
otherwise data deficient, are added to a Priority Lists under Priorities 1, 2 or 3 by the State Minister for
Environment. 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. Categories and
definitions of Priority flora species are summarised in Table 6.

Table 6 Conservation codes for WA flora and fauna
Code Conservation Category
P1 Priority One — 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.
P2 Priority Two — 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.
P3 Priority Three — Poorly Known Species
Species that are known from several locations, and the species does not appear to be under imminent
threat.
P4 Priority Four — Rare, Near Threatened and other species in need of monitoring
Includes rare species and near threatened species.
1.2.2 Ecological Communities

Threatened Ecological Communities (TECs) are naturally occurring biological assemblages that occur
in a particular type of habitat and that may be subject to processes that threaten to destroy or
significantly modify the assemblage across its range. TECs are listed by both state and commonwealth
legislation.

Vegetation communities in Western Australia are described as TECs if they have been endorsed by the
Western Australian Minister for Environment following recommendations made by the Threatened
Species Scientific Committee. A TEC is one which is found to fit into one of four categories,
summarised in Table 7 (DEC, 2013).

Table 7

Conservation codes for State listed ecological communities
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Conservation Code

Category

PD

Presumed Totally Destroyed

Adequately searched for but no representative occurrence have been located.

CR

Critically Endangered

Adequately surveyed, subject to major contraction, in danger of significant
modification in the immediate future.

EN

Endangered

Adequately surveyed, subject to major contraction, in danger of significant
modification in the near future.

VU

Vulnerable

Adequately surveyed, declining in distribution and/or condition, security not yet
assured and may move into a category of higher threat in near future.

Possible TECs that do not meet survey criteria or are not adequately defined are listed as Priority
Ecological Communities (PECs) and listed in one of five categories, summarised in Table 8.

Table 8 Conservation categories for Priority Ecological Communities

Code Conservation Category

P1 Priority One: poorly-known ecological communities
P2 Priority Two: poorly-known ecological communities
P3 Priority Three: poorly known ecological communities

Priority Four: ecological communities that are adequately known, rare but not threatened or

P4 meet criteria for Near Threatened, or that have been recently removed from the threatened
list.
P5 Priority Five: conservation dependent ecological communities
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Appendix C

Conservation Significant
Fauna Desktop Results
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A=COM

Appendix E — Flora Site Data

Site No: CGR1 Date: 22/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sand loam clay
Topography: Flat plain Soil Colour: Reddish brown
Vegetation Condition: Excellent Condition Notes: None

Fire: 2-4 yrs

Vegetation Type: Hummock grasslands

ApAbTe: Acacia pruinocarpa, Acacia aptaneura and Codonocarpus cotinifolius low open to sparse trees over
Acacia bivenosa, Ptilotus obovatus and Senna artemisioides subsp. oligophylla mid to low sparse shrubland
over Triodia epactia low hummock grassland.

Coll. Taxon Height (cm) Foliage (%) Comments
Acacia bivenosa 120 2

CGRO01-05 | Acacia macraneura 500 2 scattered
Acacia pruinocarpa 400 4
Codonocarpus cotinifolius 600 1
Duperreya commixta cr +

CGRO01-04 | Enneapogon lindleyanus 50 +

CGRO01-06 | Maireana planifolia 80 +

\\na.aecomnet.com\Ifs\APAC\Perth-AUPER1\Legacy\Projects\606X\60680395\400_Technical\431_TechnicalArea_1_Karijini\Report\App E Site
data.docx

Revision A — 07-Apr-2022
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Coll. Taxon Height (cm) Foliage (%) Comments
CGRO01-02 | Ptilotus obovatus 50 1
Ptilotus obovatus 50 +
CGRO01-03 | Santalum lanceolatum 200 +
Senna artemisioides subsp. helmsii 70 +
Senna artemisioides subsp. oligophylla | 100 +
Tribulus suberosus 60 +
CGRO01-01 | Triodia epactia 40 15
Waltheria indica 40 +

\\na.aecomnet.com\Ifs\APAC\Perth-AUPER1\Legacy\Projects\606X\60680395\400_Technical\431_TechnicalArea_1_Karijini\Report\App E Site
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Site No: CGR2

Date: 22/03/2022 Longitude: Latitude:

Type: Relevé
Topography: Broad channel

Soil Types: Sand loam clay

Soil Colour: Light brown
Vegetation Condition: Very good Condition Notes: Some weeds
Fire: 8-12 yrs

Vegetation Type: Drainage

AcPIEa: Acacia citrinoviridis, Eucalyptus victrix and Eucalyptus camaldulensis low open woodland over
Petalostylis labicheoides, Acacia pyrifolia and Acacia bivenosa tall open shrubland over Eulalia aurea, Eriachne
helmsii and Enneapogon lindleyanus low open tussock grassland.

Height Foliage

(cm) (%) Comments

Taxon

Acacia ?citrinoviridis 600 15
Arivela viscosa 30 +
Cenchrus ciliaris 40 +
Cucumis variabilis CR +
Duperreya commixta CR +
Enchylaena tomentosa 100 +
Enneapogon lindleyanus 80 10
Eremophila longifolia 200 +
Eucalyptus camaldulensis 800 +
Eucalyptus victrix 800 10

\\na.aecomnet.com\Ifs\APAC\Perth-AUPER1\Legacy\Projects\606X\60680395\400_Technical\431_TechnicalArea_1_Karijini\Report\App E Site
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E-4

Coll. Taxon :::::f)’ht ;/oo;iage Comments
Malvastrum americanum 60 +
Petalostylis labicheoides 250 +

CGRO01-02 | Ptilotus obovatus 80 0.5
Rhagodia eremaea 120 +
Salsola australis 100 +
Senna artemisioides subsp. filifolia 100 +

CGRO02-01 | Androcalva luteiflora 300 0.5 Androcalva

sp.

Trichodesma zeylanicum var. 150 + :
zeylanicum
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Site No: CGR3 Date: 22/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Stony gravelly sand loam
Topography: Stony rise Soil Colour: Brown

Vegetation Condition: Excellent Condition Notes: None

Fire: 8-12 yrs

Vegetation Type: Hummock on skeletal soils

EtAbTw: Eucalyptus trivalva, Acacia macraneura and Acacia pruinocarpa isolated low trees over Acacia
bivenosa, Senna artemisioides subsp. oligophylla and Capparis lasiantha mid sparse shrubland over Triodia
wiseana and Triodia longiceps low hummock grassland.

:ﬁ:ght F/oo;lage Comments
CGR03-02 Acacia bivenosa 150 5
CGRO01-05 Acacia macraneura 300 2 In isolated clumps
Codonocarpus cotinifolius 400 0.5
Duperreya commixta CR +
Hakea chordophylla 250 0.2 Glabrous
Petalostylis labicheoides 150 +
CGRO01-02 Ptilotus obovatus 50 +

\\na.aecomnet.com\Ifs\APAC\Perth-AUPER1\Legacy\Projects\606X\60680395\400_Technical\431_TechnicalArea_1_Karijini\Report\App E Site
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Foliage

(%)

E-6

Comments

Senna artemisioides subsp. 50 0.2
oligophylla
Senna glutinosa subsp. 150 +
glutinosa
CGRO03-01 Eucalyptus ?xerothermica 600 0.2 photo CG091734, rough
bark
CGRO03-04 Triodia longiceps 50 15
Triodia wiseana 30 15
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Site No: CGR4 Date: 22/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sandy clay loam
Topography: Stony rise Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes: None

Fire: 2-4 yrs

Vegetation Type: Hummock on skeletal soils

EtAbTw: Eucalyptus trivalva, Acacia macraneura and Acacia pruinocarpa isolated low trees over Acacia
bivenosa, Senna artemisioides subsp. oligophylla and Capparis lasiantha mid sparse shrubland over Triodia
wiseana and Triodia longiceps low hummock grassland.

Coll. Taxon Height (cm) Foliage (%) Comments

CGRO03-02 | Acacia bivenosa 120 4
Acacia citrinoviridis 200 +
Acacia pruinocarpa 180 +
Acacia synchronicia 50 +
Capparis lasiantha 100 +
Corymbia hamersleyana 600 0.5

CGRO01-04 | Enneapogon lindleyanus 40 +
Eremophila forrestii subsp. forrestii 60 +
Eremophila longifolia 150 +
Eucalyptus leucophloia 500 +
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Coll. Taxon Height (cm) Foliage (%) Comments
Eucalyptus xerothermica 500 0.05
Hakea lorea subsp. lorea 250 +
Jasminum didymum subsp. lineare 120 +
Petalostylis labicheoides 130 0.2
CGRO01-02 | Ptilotus obovatus 40 +
Rhagodia eremaea 120 +
CGRO01-03 | Santalum lanceolatum 200 0.1
CGRO04-01 | Senna artemisioides subsp. filifolia 70 +
Senna artemisioides subsp. oligophylla | 70 0.5
CGRO03-04 | Triodia longiceps 50 15
Triodia wiseana 30 15
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Site No: CGR5 Date: 22/03/2022 Longitude: Latitude:

Type: Relevé Soil Types: Loam with calcrete/ironstone pebbles
Topography: Undulating terrace/rise Soil Colour: Beige

Vegetation Condition: Excellent Condition Notes: None

Fire: 4-8 yrs

Vegetation Type: Hummock on skeletal soils

EtAbTw: Eucalyptus trivalva, Acacia macraneura and Acacia pruinocarpa isolated low trees over Acacia
bivenosa, Senna artemisioides subsp. oligophylla and Capparis lasiantha mid sparse shrubland over Triodia
wiseana and Triodia longiceps low hummock grassland.

Taxon Height (cm) Foliage (%) Comments
Acacia bivenosa 110 0.5
Acacia pruinocarpa 160 +

JH Euploca chrysocarpa 30 +

CGRO05-01 | Melaleuca eleuterostachya 120 0.2 Isolated clumps
Salsola australis 35 +
Senna artemisioides subsp. oligophylla | 60 +

CGRO03-03 | Eucalyptus trivalva 300

CGRO03-04 | Triodia longiceps 40
Triodia wiseana 40 16
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Site No: CGR6 Date: 22/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sandy loam clay
Topography: Flat stony plain Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes: Old tracks

Fire: 8-12 yrs

Vegetation Type: Hummock grassland

ApAbTe: Acacia pruinocarpa, Acacia aptaneura and Codonocarpus cotinifolius low open to sparse trees over
Acacia bivenosa, Ptilotus obovatus and Senna artemisioides subsp. oligophylla mid to low sparse shrubland
over Triodia epactia low hummock grassland.

Coll. Taxon Height (cm) Foliage (%) Comments
CGRO06-04 | Acacia ?aptaneura 300 1
CGRO06-02 | Acacia aneura 450 1.5
CGRO06-03 | Acacia bivenosa 250 0.5
Acacia pruinocarpa 450 25
Acacia synchronicia 350 0.5
Codonocarpus cotinifolius 350 + In burnt areas
Duperreya commixta CR +
Enchylaena tomentosa 60 +
Eremophila longifolia 200 +
Hakea lorea subsp. lorea 250 +
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Coll. Taxon Height (cm) Foliage (%) Comments
CR06-01 Maireana villosa 30 +
CGRO1 Ptilotus obovatus 50 +
Santalum acuminatum 200 +
Senna glutinosa subsp. xleurssenii | 80 +
CGRO06-06 | Seringia nephrosperma 100 +
CGRO06-05 | Solanum lasiophyllum 100 +
Tribulus suberosus 100 +
Triodia epactia 50 40
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Site No: CGR7 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sandy loam
Topography: Creekline — bed and banks Soil Colour: reddish brown
Vegetation Condition: Very Good Condition Notes: Buffel grass

Fire: 12+ yrs

Vegetation Type: Drainage

AcPIEa: Acacia citrinoviridis, Eucalyptus victrix and Eucalyptus camaldulensis low open woodland over
Petalostylis labicheoides, Acacia pyrifolia and Acacia bivenosa tall open shrubland over Eulalia aurea, Eriachne
helmsii and Enneapogon lindleyanus low open tussock grassland.

Height Foliage

(cm) (%) Comments

Coll. Taxon

CGRO07-05 Abutilon leucopetalum 50 +
Acacia bivenosa 80 +
Acacia citrinoviridis 400 2
Acacia pruinocarpa 150 +
Acacia pyrifolia 200 1
CGRO07-07 Afrohybanthus aurantiacus 50 +
CGRO07-01 Aristida contorta 30 +
Arivela viscosa 40 +
Cenchrus ciliaris 60 2
CGRO07-03 Corchorus crozophorifolius 80 +
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Coll. Taxon (I:::rilg)’ht ;/oo;iage Comments
Crotalaria medicaginea 20 +
Cymbopogon ambiguus 160 0.2
Duperreya commixta CR +
CGRO01-04 Enneapogon lindleyanus 50 0.3
CGRO07-08 Eriachne mucronata 45 +
Eucalyptus victrix 700 0.5 Isolated
clumps
CGRO07-02 Eulalia aurea 60 1
CGRO07-06 Evolvulus alsinoides var. villosicalyx 30 +
Evolvulus alsinoides var. villosicalyx 20 +
Petalostylis labicheoides 250 3
Rhynchosia minima CR +
Salsola australis 40 +
CGRO07-04 Tephrosia rosea var. Fortescue creeks 40 +
(M.I.H. Brooker 2186)
Themeda triandra 90 +
Triodia epactia 40 2.5
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Site No: CGR38 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sandy loam

Topography: Major drainage Soil Colour: reddish brown

Vegetation Condition: Very Good Condition Notes: Buffel grass scattered

Fire: <2 — 2-4yrs
Vegetation Type: Drainage

AcPIEa: Acacia citrinoviridis, Eucalyptus victrix and Eucalyptus camaldulensis low open woodland over
Petalostylis labicheoides, Acacia pyrifolia and Acacia bivenosa tall open shrubland over Eulalia aurea, Eriachne
helmsii and Enneapogon lindleyanus low open tussock grassland.

Height Foliage

(cm) (%) Comments
CGRO07-05 | Abutilon leucopetalum 100 +
Acacia bivenosa 150 6
Acacia citrinoviridis 300 2
Acacia pyrifolia 170 1
CGRO02-01 | Androcalva luteiflora 110 1.5
Arivela viscosa 20 +
Cenchrus ciliaris 60 +
Cymbopogon ambiguus 130 +
CGRO08-07 | Dicladanthera forrestii 20 +
Duperreya commixta CR +
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Coll. Taxon zﬂght ;/oo;iage Comments
CGRO01-04 | Enneapogon lindleyanus 60 +

Enneapogon polyphyllus 30 +
Eremophila forrestii subsp. forrestii 70 +
CGRO08-02 | Eriachne helmsii 40 5
Eriachne mucronata 40 +
Eucalyptus camaldulensis 1500 2 1-2, isolated
Eucalyptus victrix 1000 1 1-2
Eucalyptus xerothermica 800 +
CGRO08-04 | Euphorbia biconvexa 20 +
CGRO08-05 | Euploca chrysocarpa 20 +
Petalostylis labicheoides 250 4
Phyllanthus maderaspatensis 40 +
Santalum acuminatum 130 0.5
Stylobasium spathulatum 90 +
CGRO08-03 | Olearia fluvialis 40 +
Tephrosia rosea 50 0.2
CGRO07-04 | Tephrosia rosea var. Fortescue creeks 60 +
(M.I.H. Brooker 2186)
Themeda triandra 70 3
CGRO08-01 Triodia longiceps 10 10 2-10
CGRO08-06 | Ventilago viminalis 200 + WP072, 100
plants
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Site No: CGR9 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Loam

Topography: Calcrete hill Soil Colour: pale reddish brown
Vegetation Condition: Excellent Condition Notes:

Fire: 4-8 yrs

Vegetation Type: Hummock on skeletal soils

EtAbTw: Eucalyptus trivalva, Acacia macraneura and Acacia pruinocarpa isolated low trees over Acacia
bivenosa, Senna artemisioides subsp. oligophylla and Capparis lasiantha mid sparse shrubland over Triodia
wiseana and Triodia longiceps low hummock grassland.

Height Foliage

Coll. Taxon (cm) (%) Comments
CGRO09-07 | ?Ptilotus obovatus 25 +
CGRO07-05 | Abutilon leucopetalum 25 +
CGRO09-03 | Acacia aptaneura 450 0.5
CGRO09-08 | Acacia bivenosa 170 0.5
CGRO06-03 | Acacia bivenosa 70 +
Acacia synchronicia 40 +
Acacia tetragonophylla 300 0.5
Capparis lasiantha 100 +
Codonocarpus cotinifolius 400 +
Cucumis variabilis CR +
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E-17

Coll. Taxon (I:::rilg)’ht ;/oo;iage Comments
CGRO09-06 | Cymbopogon ambiguus 120 +
CGRO01-04 | Enneapogon lindleyanus 60 +
Enneapogon polyphyllus 25 +
Enneapogon polyphyllus 25 +
CGRO09-02 | Eremophila ?maculata subsp. 80 +
maculata
CGRO09-01 | Eremophila forrestii subsp. forrestii 60 +
CGR09-04 | Melhania oblongifolia 20 +
CGR Ptilotus obovatus 50 1
Santalum acuminatum 300 +
Senna artemisioides subsp. 40 8
oligophylla
Senna glutinosa subsp. x leurssenii | 50 +
Solanum sp. 50 + Dead
CGRO03-03 | Eucalyptus trivalva 300 8
CGRO09-05 | Bidens bipinnata 10 +
Tribulus suberosus 50 + Tribulus
suberosus
CGRO08-01 Triodia longiceps 40 3
Triodia wiseana 30 10
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Site No: CGR10 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sand clay loam
Topography: Flat stony plain Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes:

Fire: 8-12 yrs

Vegetation Type: Hummock grasslands

ApAbTe: Acacia pruinocarpa, Acacia aptaneura and Codonocarpus cotinifolius low open to sparse trees over
Acacia bivenosa, Ptilotus obovatus and Senna artemisioides subsp. oligophylla mid to low sparse shrubland
over Triodia epactia low hummock grassland.

Coll. Taxon :;if)lht F/oo;iage Comments
CGRO07-05 Abutilon leucopetalum 40 +
CGR10-02 Acacia aptaneura 400 1 broader flat phyllode
CGR10-01 Acacia aptaneura 600 3 2-3, narrow flat
phyllodes
Acacia bivenosa 120 04
Acacia pruinocarpa 450
Acacia tetragonophylla 200 +
JH Anthobolus leptomerioides 100 +
Capparis lasiantha 90 + Cappairis lasiantha
Codonocarpus cotinifolius 500 0.2
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;Z;iage Comments
Duperreya commixta CR +
CGRO01-04 Enneapogon lindleyanus 50 +
Eremophila forrestii subsp. 90 +
forrestii
Eremophila pusillifiora 60 + P2, 2 plants
CGR10-04 Grevillea ?berryana 130 +
Hakea lorea subsp. lorea 180 +
CGR10-03 Hibiscus burtonii 25 +
Indigofera monophylla 60 +
Psydrax latifolia 120 +
Salsola australis 60 +
Streptoglossa sp. 90 + Dead
Tribulus suberosus 70 0.2
Triodia epactia 50 7
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Site No: CGR11 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sand clay loam
Topography: Turree Creek Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes:

Fire: 4-8 yrs

Vegetation Type: Drainage

AcPIEa: Acacia citrinoviridis, Eucalyptus victrix and Eucalyptus camaldulensis low open woodland over
Petalostylis labicheoides, Acacia pyrifolia and Acacia bivenosa tall open shrubland over Eulalia aurea, Eriachne
helmsii and Enneapogon lindleyanus low open tussock grassland.

Height Foliage

Taxon (cm) (%) Comments
Acacia citrinoviridis 450 2
Acacia pyrifolia 400 4
Afrohybanthus aurantiacus 60 +
Arivela viscosa 10 +
CGR11-02 | Corchorus crozophorifolius 100 +
Cymbopogon ambiguus 120 0.2
Duperreya commixta CR +
CGRO01-04 | Enneapogon lindleyanus 60 +
CGR11-03 | Eriachne helmsii 50 6
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E-21

Coll. Taxon (I:::Ig)'ht F)/oo;iage Comments
CGR11-05 | Eriachne pulchella subsp. 10 +
pulchella
Eulalia aurea 100 12
CGR11-04 | Gomphrena ?cunninghamii 5 +
Gossypium robinsonii 300 0.1
Petalostylis labicheoides 350 2 1-2.
Phyllanthus maderaspatensis | 40 +
Polycarpaea longiflora 20 +
CGR11-01 | Eucalyptus ?camaldulensis 1500 2 Very difficult to ID without
fruits.
Tephrosia rosea 70 0.2
Waltheria indica 25 +
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Site No: CGR12 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sand clay loam
Topography: Flat stony plain Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes:

Fire: 2-4 yrs

Vegetation Type: Hummock grasslands

ApAbTe: Acacia pruinocarpa, Acacia aptaneura and Codonocarpus cotinifolius low open to sparse trees over
Acacia bivenosa, Ptilotus obovatus and Senna artemisioides subsp. oligophylla mid to low sparse shrubland
over Triodia epactia low hummock grassland.

Height Foliage

Coll. Taxon (cm) (%) Comments
CGR10-01 Acacia aptaneura 400 0.5 Juvenile
Acacia bivenosa 100 0.2
Acacia pruinocarpa 250 0.5
CGR12-02 Aristida contorta 40 +
Arivela viscosa 10 +
CGR12-04 Arivela viscosa 10 +
Capparis lasiantha 100 +
Chrysopogon fallax 120 +
Corymbia hamersleyana 600 +
Duperreya commixta CR +
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E-23

Coll. Taxon (I:::Ig)'ht ;Z;iage Comments
Enneapogon lindleyanus 40 +
Eremophila pusillifiora 40 + P2, 1 plant
Hakea chordophylla 350 0.5
Petalostylis labicheoides 300 0.5 0.5-1
CGR12-03 Ptilotus helipteroides 10 +
Ptilotus obovatus 80 0.2
Senna artemisioides subsp. 90 0.5
oligophylla
Solanum lasiophyllum 40 +
CGR12-01 Eucalyptus trivalva 800 + Isolated.
ph150044
Triodia epactia 60 12
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Site No: CGR13

Date: 24/03/2022 Latitude:

Longitude:

Type: Relevé
Topography: Broad wash plain, flat

Soil Types: Clay loam

Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes:
Fire: 2-4 yrs

Vegetation Type: Hummock grassland

ApAbTe: Acacia pruinocarpa, Acacia aptaneura and Codonocarpus cotinifolius low open to sparse trees over
Acacia bivenosa, Ptilotus obovatus and Senna artemisioides subsp. oligophylla mid to low sparse shrubland
over Triodia epactia low hummock grassland.

Height Foliage

(cm) (%) Comments

Coll. Taxon

FdW220323-35 | Acacia aptaneura 120 0.1
CGR10-01 Acacia aptaneura 180 0.1
Acacia bivenosa 100 0.2
Acacia pruinocarpa 250 0.5
Aristida holathera var. holathera 30 +
Codonocarpus cotinifolius 400 1
CGR13-02 Enneapogon polyphyllus 25 +
CGR13-06 Eragrostis desertorum 25 +
CGR13-01 Eremophila caespitosa 30 0.1
CGR13-03 Euphorbia ferdinandi var. ferdinandi 5 +
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Coll. Taxon (I:::Ig)'ht F)/oo;iage Comments
FdW220322-15 | Grevillea ?berryana 50 +
CGR13-05 Hibiscus burtonii 40 +
Psydrax latifolia 40 0.1
Rhagodia eremaea 120 0.1
Senna artemisioides subsp. oligophylla 100 +
CGR13-04 Sida sp. Golden calyces glabrous (H.N. | 30 +
Foote 32)
Solanum lasiophyllum 45 +
Tribulus suberosus 50 0.1
Triodia epactia 40 25
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Site No: CGR14 Date: 24/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Loam

Topography: Calcrete hill Soil Colour: brown

Vegetation Condition: Excellent Condition Notes:

Fire: 4-8 yrs

Vegetation Type: Hummock on skeletal soils

EtAbTw: Eucalyptus trivalva, Acacia macraneura and Acacia pruinocarpa isolated low trees over Acacia
bivenosa, Senna artemisioides subsp. oligophylla and Capparis lasiantha mid sparse shrubland over Triodia
wiseana and Triodia longiceps low hummock grassland.

= y
- .- - -

Coll. Taxon Height (cm) Foliage (%) Comments

CGRO07-05 | Abutilon leucopetalum 25 +
Acacia bivenosa 100 0.5
Acacia pruinocarpa 150 1
Acacia synchronicia 140 +
Acacia tetragonophylla 60 0.2
Capparis lasiantha 140 0.2
Duperreya commixta CR +

CGRO01-04 | Enneapogon lindleyanus 40 +
Enneapogon polyphyllus 25 +

CGRO09-02 | Eremophila ?maculata subsp. maculata | 90 +
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Coll. Taxon Height (cm) Foliage (%) Comments
Eremophila forrestii subsp. forrestii 60 +
CGR14-01 | Eremophila forrestii subsp. forrestii 50 +
Eucalyptus leucophloia 500 + isolated
Ptilotus exaltatus 60 + dead
CGR Ptilotus obovatus 50 0.5
Senna artemisioides subsp. oligophylla | 60 0.5
Senna glutinosa subsp. xleurssenii 70 +
CGRO03-03 | Eucalyptus trivalva 250 5
Tribulus suberosus 70 +
CGRO08-01 | Triodia longiceps 40 8
Triodia wiseana 40 8
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Site No: CGR15

Date: 24/03/2022 Latitude:

Longitude:

Type: Relevé
Topography: Creekline

Soil Types: Sand loam
Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes: a bit of buffel
Fire: 4-8 yrs

Vegetation Type: Drainage

AcPIEa: Acacia citrinoviridis, Eucalyptus victrix and Eucalyptus camaldulensis low open woodland over
Petalostylis labicheoides, Acacia pyrifolia and Acacia bivenosa tall open shrubland over Eulalia aurea, Eriachne
helmsii and Enneapogon lindleyanus low open tussock grassland.

Height

Foliage

Taxon (cm) (%) Comments
Acacia bivenosa 200 2
Acacia citrinoviridis 450 1.5
Acacia pyrifolia 150 0.5
Afrohybanthus aurantiacus 60 +
Androcalva luteiflora 300 1
Cenchrus ciliaris 50 +
Cymbopogon ambiguus 130 0.2
CGR15-02 | Dipteracanthus australasicus subsp. 20 + purple flower
australasicus tubular
Duperreya commixta CR 0.1
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Coll. Taxon (I:::Ig)'ht F)/oo;iage Comments
CGRO01-04 | Enneapogon lindleyanus 70 0.3

Eucalyptus victrix 800 1

Eucalyptus xerothermica 600 0.5

Jasminum didymum subsp. lineare CR +

Petalostylis labicheoides 400 3 2-3.
CGR15-03 | Polycarpaea longiflora 30 +

Tephrosia rosea 60 0.4

Themeda triandra 90 0.2

Triodia epactia 40 3
CGR15-01 | Ventilago viminalis 300 0.1
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Site No: FdWO01 Date: 22/03/2022 Longitude: 118.532055 Latitude: -23.1409266
Type: Relevé Soil Types: Sand clay loam

Topography: Undulating rocky Soil Colour: reddish brown

Vegetation Condition: Excellent Condition Notes:

Fire: 12+ yrs

Vegetation Type: Rocky undulating terrain with hummock grassland

SaTw: Senna artemisioides subsp. helmsii x oligophyllaloligophylla, Acacia bivenosa and Acacia sp. mid to low
isolated shrubs over Triodia wiseana and occasional Triodia longiceps low hummock grassland.

Taxon Height (cm) Foliage (%) Comments
Acacia bivenosa 50 0.1
Acacia victoriae 80 0.5
Capparis lasiantha 80 0.1
Eremophila forrestii subsp. forrestii 50 0.1
Grevillea ?berryana 250 0.01
Ptilotus sp. 30 0.01 dead
Salsola australis 20 0.01
Senna artemisioides subsp. oligophylla | 50 0.1
FdW220322-6 | Eucalyptus trivalva 200 5
CGRO03-04 Triodia longiceps 40 1
FAdW220322-7 | Triodia wiseana 20 30
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Site No: FdW02 Date: 22/03/2022 Longitude: 118.574661 Latitude: -23.135613
Type: Relevé Soil Types: Sand clay loam

Topography: Flat stony plain Soil Colour: reddish brown

Vegetation Condition: Excellent Condition Notes:

Fire: 12+ yrs

Vegetation Type: Hummock grasslands on rocky undulating terrain.

SaTw: Senna artemisioides subsp. helmsii x oligophyllaloligophylla, Acacia bivenosa and Acacia sp. mid to low
isolated shrubs over Triodia wiseana and occasional Triodia longiceps low hummock grassland.

Taxon Height (cm) Foliage (%) Comments
Acacia bivenosa 120 0.1
Acacia pruinocarpa 400 1
Codonocarpus cotinifolius 350 0.5
Eragrostis setifolia 20 0.01
Grevillea ?berryana 20 0.01
FdW220322-12 | Hibiscus burtonii 30 0.01
Senna artemisioides subsp. oligophylla | 100 0.1
Solanum lasiophyllum 20 0.01
CGr01-02 Acacia sp. 150 0.5
Triodia wiseana 30 25

\\na.aecomnet.com\Ifs\APAC\Perth-AUPER1\Legacy\Projects\606X\60680395\400_Technical\431_TechnicalArea_1_Karijini\Report\App E Site
data.docx

Revision A — 07-Apr-2022

Prepared for — Moonyoora Minerals Pty Ltd — ABN: 55 650 694 910



A=COM

Site No: FdW03 Date: 23/03/2022 Longitude: 118.543218 Latitude: -23.121115
Type: Relevé Soil Types: Sand clay loam

Topography: Flats Soil Colour: reddish brown

Vegetation Condition: Excellent Condition Notes:

Fire: 12+ yrs

Vegetation Type: Mulga on flats.

AmReTI: Acacia macraneura and Acacia pruinocarpa mid isolated trees over Rhagodia eremaea and Acacia
tetragonophylla mid to low sparse shrubs over Triodia longiceps, Enneapogon lindleyanus and Themeda
triandra low isolated clumps of tussock and hummock grasses.

Coll. Taxon :'Ic?,:ght F’/oo;iage Comments
FdW220323-28 | Abutilon cryptopetalum 30 0.1
FdwW220323-35 | Acacia aptaneura 30 0.01
Acacia bivenosa 100 1
FdW220323-33 | Acacia macraneura 400 3
Acacia pruinocarpa 300 1
Acacia tetragonophylla 150 1
Androcalva luteiflora 200 0.1
Arivela viscosa 5 0.01
Boerhavia coccinea 2 0.01
Chrysopogon fallax 30 0.1
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Coll. Taxon zig)lht Fz;iage Comments
Corymbia hamersleyana 200 0.1 burnt?
Duperreya commixta cl 0.1
FdwW220323-26 | Enneapogon lindleyanus 30 2
Eremophila caespitosa 30 0.2
Eremophila pusillifiora 40 0.1 P2
FdwW220323-31 | Evolvulus alsinoides var. villosicalyx 10 0.1
FdW220323-34 | Glycine canescens cl 0.01
Gomphrena kanisii 5 0.01
FdW220323-38 | Goodenia muelleriana 4 0.01
Hakea lorea subsp. lorea 350 0.1
Jasminum didymum subsp. lineare 150 0.5
Paraneurachne muelleri 20 0.1
FdW220323-37 | Psydrax latifolia 200 0.1
Ptilotus exaltatus 20 0.01 dead
Ptilotus obovatus 30 0.5
FdW220323-25 | Rhagodia eremaea 100 2
Salsola australis 30 0.01
Senna artemisioides subsp. helmsii x 50 0.1
oligophylla
Senna artemisioides subsp. oligophylla | 50 0.1
FdW220323-32 | Solanum ferocissimum 20 0.01
FdW220323-29 | Bidens bipinnata 3 0.01
Fdw220323-30 | Maireana sp. 30 0.5
Themeda triandra 30 0.5
Triodia longiceps 40 4
FdW220323-36 | Triodia pungens 40 0.1
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Site No: JHO1 Date: 23/03/2022 Longitude: 118.544623 Latitude: -23.1354683
Type: Relevé Soil Types: Sand clay loam

Topography: Flats Soil Colour: reddish brown

Vegetation Condition: Excellent Condition Notes:

Fire: 12+ yrs

Vegetation Type: Hummock on rocky terrain

SaTw: Senna artemisioides subsp. helmsii x oligophyllaloligophylla, Acacia bivenosa and Acacia sp. mid to low
isolated shrubs over Triodia wiseana and occasional Triodia longiceps low hummock grassland.

Taxon :-(Ij:‘g;ht F’/oo;iage Comments
jhr01-01 Acacia ?sibirica 50 0.01
Acacia bivenosa 50 1
Acacia pruinocarpa 210 2
Codonocarpus cotinifolius 130 0.01
Corymbia hamersleyana 500 scattered
Enneapogon caerulescens 20 0.01
FdW220323-23 | Eremophila ?maculata subsp. maculata | 80 0.1
JH Euploca chrysocarpa 15 0.01 along track
Paraneurachne muelleri 20 0.01
Ptilotus exaltatus 5 0.01 dead
Salsola australis 15 0.01 dead
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Coll. Taxon ::::f)’ht Zz;iage Comments
Senna artemisioides subsp. helmsii x 40 3
oligophylla
Senna artemisioides subsp. oligophylla | 50 1
CG Acacia sp. 10 0.01
FdwW Triodia wiseana 30 0.1
Triodia wiseana 20 25
jhr01-02 Eremophila ?jucunda 50 0.1
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A=COM

Site No: JH02 Date: 23/03/2022 Longitude: Latitude:
Type: Relevé Soil Types: Sand clay loam
Topography: Stony mantle Soil Colour: reddish brown
Vegetation Condition: Excellent Condition Notes:

Fire: 5-10 yrs

Vegetation Type: Hummock on rocky terrain

EtAbTw: Eucalyptus trivalva, Acacia macraneura and Acacia pruinocarpa isolated low trees over Acacia
bivenosa, Senna artemisioides subsp. oligophylla and Capparis lasiantha mid sparse shrubland over Triodia
wiseana and Triodia longiceps low hummock grassland

Foliage

Taxon (%) Comments
Acacia pruinocarpa 1.7 2

Triodia wiseana 0.2 24

Codonocarpus cotinifolius 0.5 +

Acacia bivenosa 0.8 +

Ptilotus calostachyus 0.6 +

Ptilotus exaltatus 04 +

Senna artemisioides subsp. oligophylla 0.3 +

Senna glutinosa subsp.x luerssenii 0.5 +
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-_— E-37
A=COM
Coll. Taxon e Foollage Comments
(cm) (%)

Tribulus suberosus 0.65 +

JHRO02- Triodia pungens 0.2 2

01
Aristida contorta 0.1 +
Senna artemisioides subsp. oligophylla x 04 +
helmsii
Senna glutinosa subsp. pruinosa 0.8 +
Acacia synchronicia 0.45 +
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Executive Summary

The Proposal was assessed against the 10 Clearing Principles as defined in Schedule 5 (Principles for
Clearing Native Vegetation) of the Environmental Protection Act 1986.

Based on specialist assessment of the application area and discussion below, it is deemed that
e Principles (c), (d), (e), (g), and (i) are not at variance;

e Principles (a), (b), and (j) are not likely to be at variance; and
e Principles (f) and (h) are at variance.
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Statement addressing the 10 clearing principles

Rio Tinto proposes to clear an existing track of regrowth vegetation in order to access monitoring
bores within Karijini National Park to support monitoring of conditions associated with the MAR Part IV
at West Angelas Mine. The application area comprises 15.04 ha of native vegetation and 0.82 ha of
previously cleared areas and tracks (total area 15.86 ha). ‘Survey area’ refers to the area surveyed by
AECOM and Rio Tinto (2023) and ‘application area’ refers to the area to which the NVCP applies.

Based on specialist assessment of the application area and discussion below, it is deemed that

e Principles (c), (d), (e), (g), and (i) are not at variance;
e Principles (a), (b), and (j) are not likely to be at variance; and
e Principles (f) and (h) are at variance

Principle a: Comprises high level of biological diversity
Native vegetation should not be cleared if it comprises a high level of biological diversity.

The application area is located in the Hamersley subregion of the Pilbara bioregion. The Pilbara is
one of Australia’s 15 National Biodiversity Hotspots (Department of Biodiversity, Conservation and
Attractions 2023) and is a secondary centre of endemism and species richness for Acacia, Triodia,
Corymbia and Sida spp. in Western Australia (Maslin 2001, Kendrick 2001 and Maslin and van
Leeuwen 2008). The Hamersley sub-region of the Pilbara has been identified by the Threatened
Species Scientific Committee for the Australian Government Biodiversity Hotspots as it provides
habitat for a number of threatened, endemic and fire-sensitive species and communities.

The Hamersley sub-region is described as: ‘Mountainous area of Proterozoic sedimentary ranges and
plateaux, dissected by gorges (basalt, shale and dolerite). Mulga low woodland over bunch grasses on
fine textured soils in valley floors, and Eucalyptus leucophloia over Triodia brizoides on skeletal soils
of the ranges’ (Kendrick 2001)

Special features of the Hamersley sub-region include rare features such as gorges of the Hamersley
Range (particularly in Karijini National Park), Palm Spring and Duck Creek, Themeda grasslands of
the Pilbara, and Red Hill Station Mulga stands in the extreme west of the subregion (Kendrick 2001).

Five vegetation types were described from three landforms within the application area: three Tussock
Grasslands on undulating and flat terrain, one Mixed Woodland associated with major and minor
drainage lines and one Mulga Woodland on red clay flats. None of the vegetation types occurring
within the application area are listed as TECs under the EPBC Act or under the WA BC Act. None of
the units represent PECs under the State listing maintained by the DBCA.

The vegetation units identified within the survey area are considered to be common in the local area
and not considered to be unique (Table 1). (AECOM 2023).
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Table 1: Vegetation units of the application area.

% of total
mapped
community
Total by AECOM
mapped and Rio
community Tinto
Area (ha) Area % by AECOM (2023)
within within and Rio within
application application Tinto (2023) application
Vegetation Code Condition area area (LE))] area
W1 1 (Excellent) 2.54 16.02 3.60 70.55
G1 1 (Excellent) 5.83 36.76 13.12 44 .44
G2 1 (Excellent) 3.96 24 .97 7.07 56.01
G3 1 (Excellent) 217 13.68 7.68 28.26
M1 1 (Excellent) 0.54 3.40 7.20 7.5
0.1 (Completely 0.92 89.13
Disturbed Degraded) 0.82 517
Total area 15.86 100

A total of 149 taxa from 70 genera representing 33 families were recorded from the survey. The
survey was conducted during what is considered suitable timing for a reconnaissance level survey
(EPA 2016). Despite the below average seasonal conditions around the timing of the survey, the
entire survey area was traversed and therefore it is unlikely any additional significant species would

have been detected during the survey.

Two Priority flora species, Eremophila pusilliflora (P2) and Goodenia ?sp. East Pilbara (A.A. Mitchell

PRP 727) (P3) were recorded within the application area.

E. pusilliflora was known to occur in the area from previous surveys (Rio Tinto 2020). The survey effort
extended beyond the survey area to demonstrate that this species is locally common in the area. Fifty-
eight individuals of Eremophila pusilliflora (P2) exist within the application area. There are 11,842
individuals of Eremophila pusilliflora (P2) within the Rio Tinto Database (Table 2). Suitable habitat for
Eremophila pusillifiora (P2) is present within and outside of the application area. Clearing within the
application area is unlikely to be significant to the species due to the large representation of landform
and vegetation types ideal for supporting this species, and the high number of recorded individuals
outside of the application area.
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One individual of Goodenia ?sp. East Pilbara (A.A. Mitchell PRP 727) exists within the application
area. There are three additional records of Goodenia ?sp. East Pilbara (A.A. Mitchell PRP 727) within
10m of the application area and there are 72,911 confirmed records of Goodenia sp. East Pilbara
(A.A. Mitchell PRP 727) within the Rio Tinto database (Table 2). Suitable habitat for Goodenia sp.
East Pilbara (A.A. Mitchell PRP 727) is extensive outside the application area. The proposed works
within the application area are to be contained within existing windrows, on previously disturbed
ground and potential impact to the species is therefore considered to be low to negligible. The one
individual that occurs within the application area is growing on an existing windrow and the other three
individuals occurring within 10 m of the application area, are approximately 6 m from the existing
disturbance and are unlikely to be impacted by the clearing associated with this application. It is likely
that additional individuals of G. sp. East Pilbara (A.A. Mitchell PRP 727) exist locally outside the
application area given that suitable habitat is present, and that the clearing associated with this
application will not have a significant impact on this taxon at a local or regional scale.

Table 2: Priority flora found within the application area

Number of No of Combined total % Of know
individuals individuals population population within

within within Rio 20km of application
application Tinto area proposed to
area Database be impacted

Eremophila pusilliflora 58 11,842 11,900 0.49

Goodenia sp. East
Pilbara (A.A. Mitchell 1 72,914 72,915 <0.1
PRP 727)

Three introduced flora taxa were recorded during the survey, including aggressive weed species
*Cenchrus ciliaris, *Malvastrum americanum and *Bidens bipinnata. Weeds have the potential to alter
the biodiversity of an area, competing with native vegetation for available resources and making areas
susceptible to fire. Potential impacts to biodiversity as a result of the proposed clearing may be
minimised by the implementation of strict weed hygiene and management. Weed hygiene and
management activities will be undertaken in accordance with the Iron Ore (WA) Pilbara Weed
Management Strategy (2015) and the Iron Ore (WA) Equipment hygiene inspections procedure
(2015).

Three fauna habitat types were defined and mapped within the application area: ‘Hummock
Grassland’, ‘Major and Minor Drainage’ and ‘Mulga on Clay Flats’. These fauna habitats are not
considered to be restricted at a local or regional level.

No conservation significant fauna taxa were recorded within the application area.

Based on specialist assessment, the Proposal is not likely to be at variance to this Principle.

Principle b: Potential impact to any significant habitat for fauna indigenous to Western
Australia

Native vegetation should not be cleared if it comprises the whole, or part of, or is necessary for the
maintenance of, a significant habitat for fauna indigenous to Western Australia.
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As stated above three fauna habitats are represented within the survey area. The majority of the
survey area (11.96 ha, 75.41%) is Hummock Grasslands with a condition rating of excellent. These
fauna habitats are not considered to be restricted at a local or regional level. Disturbance is present
within the application area and has been caused by historical access tracks to water bores.

Five conservation significant species have the potential to occur within the survey area, Macroderma
gigas (Ghost Bat), Rhinonicteris aurantia (Pilbara Lead-nosed Bat), Falco peregrinus (Peregrine
falcon), Falco hypoleucos (Grey Falcon), and Apus pacificus (Fork-tailed Swift). These taxa were
considered to have the ‘Potential’ to occur within the habitats available in the application area and may
forage in the area but are unlikely to breed or be reliant upon habitats present. It is unlikely that any of
the taxa listed with the ‘Potential’ to occur within the survey area, would solely rely on the habitats
within the application area for survival.

Due to the small size of the application area, it is considered unlikely the Proposal will negatively
impact any of these conservation significant species, on either a local or regional scale.

Based on specialist assessment, the Proposal is not likely to be at variance to this Principle.

Principle c: Potential impact to any rare flora
Native vegetation should not be cleared if it includes, or is necessary for the continued existence of
rare flora.

No threatened flora species listed under the EPBC Act or BC Act were recorded within the
application area.

It is considered highly unlikely that any additional Threatened Flora species would have been
overlooked, nor is any preferred landforms/habitat present that is likely to support Threatened flora.

Based on specialist assessment, the Proposal is considered not at variance to this Principle.

Principle d: Presence of any threatened ecological communities
Native vegetation should not be cleared if it comprises the whole or part of, or is necessary for the
maintenance of a threatened ecological community (TEC).

There are no State or Commonwealth listed TECs within or adjacent to the application area.

Based on specialist assessment, the proposal is considered not at variance to this Principle.

Principle e: Significance as a remnant of native vegetation in the area that has been
extensively cleared

Native vegetation should not be cleared if it is significant as remnant vegetation in an area that has
been extensively cleared.

The majority of the Pilbara region has not been extensively cleared. However grazing, inappropriate
fire regimes and weed invasion have greatly altered the vegetation in some areas. The application
area lies within two of Beard’s (1975) mapping units — Hammersley 18 and Hammersley 82.

The current extent of the Beard (1975) mapping unit Hammersley 18 within the Shire of East Pilbara

Local Government Area (LGA) has been estimated to be 98.91% of the pre-European extent
remaining. The current extent of the Beard (1975) mapping unit Hammerlsey 82 within the Shire of

Page 8 of 13



1.6

1.7

1.8

Flora, Vegetation and Fauna Habitat Assessment at Brockman Solar, 2021 NVCP Supporting Document

RTIO-HSE-0356242

East Pilbara LGA has been estimated to be 99.07% of the pre-European extent remaining
(Government of Western Australia 2019).

Vegetation types within the application area would not represent remnant stands in an area that has
been extensively cleared.

Based on specialist assessment, the proposal is considered not at variance to this Principle.

Principle f: Impact on any watercourse and / or wetlands
Native vegetation should not be cleared if it is growing in, or in association with, an environment
associated with a watercourse or wetland.

Several minor ephemeral drainage lines transect the application area. These flow lines are not
considered to be significant watercourses or wetlands. Turee Creek East Branch intersects with the
southern arm of the application area. The proposed works within the application area are to be
contained within existing windrows and largely the existing disturbance footprints and impact is
therefore considered to be low to negligible. Where new clearing will need to be undertaken across the
watercourses, disturbance to riparian vegetation and creek banks will be minimised as far as possible
within the application area.

Based on specialist assessment, the Proposal is considered at variance to this Principle

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

The application area intersects the Boolgeeda Land System, Table Land system, Platform Land
system and the Newman Land system. The Boolgeeda Land System consists of stony lower slopes
and plains below hill systems supporting hard and soft spinifex grasslands or mulga shrublands. The
Table Land system consists of low calcrete plateaux, mesas and lower plains supporting mulga and
cassia shrublands and minor spinifex grasslands. The Platform Land System Consists of dissected
slopes and raised plains supporting shrubby hard spinifex grasslands (van Vreeswyk et al. 2004). The
Newman Land system consists of rugged jaspilite plateaux, ridges and mountains supporting hard
spinifex grasslands. These four systems are generally not susceptible to erosion.

The Proposal is not expected to result in soil erosion, nutrient export, water-logging/flooding,
acidification, salinisation or deep subsoil compaction.

Based on specialist assessment, the Proposal is considered not at variance to this Principle.

Principle h: Potential to impact on the environmental values of adjacent or nearby
conservation areas

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.

The application area is located entirely within Karijini National Park, however due to the small,
localised scale of the application area and low impact of the proposed works in an existing
infrastructure corridor, it is considered unlikely the Proposal will negatively impact this conservation
area. The proposed works within the application area are to be contained within existing windrows and
largely the existing disturbance footprints and impact is therefore considered to be low to negligible.
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Based on specialist assessment, the Proposal is considered at variance to this Principle

Principle i: Potential deterioration in the quality of surface or underground water
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.

No permanent or semi-permanent water features occur in or adjacent to the application area. Given
the small scale of the Proposal, it is unlikely that the Proposal would affect groundwater quality in the
region.

Based on specialist assessment, the Proposal is considered not at variance to this Principle.

Principle j: Potential of clearing to cause, or exacerbate, the incidence or intensity of
flooding

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

Local flooding occurs seasonally in the Pilbara region as a result of cyclonic activity and sporadic
thunderstorm activity. The small scale of clearing proposed is not expected to exacerbate the incidence
or intensity of flooding in the area.

Based on specialist assessment, the Proposal is not likely to be at variance to this Principle.
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