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Cooljarloo Level faunaand targeted blacikcockatooassessment

Executive Summary

Introduction

Tronox Limited (Tronox) is proposing to expand operations at their Cooljarloo Mine. Bamford
Consulting Ecologists (BCE) was commissioned by Tronox to conduct @é&asicEPA, 2023una
assessment (desktop review, fauna habitat identification and a site inspection), including a targeted
blackcockatoo assessment, of two survey arelasne South and Ospreylhis report presents the
results of that desktop review, site inspection and blackkatoo assessent. The survey areas were
visited on the 1% November 2023 (Lone Souttand 19" Januaryand 20" November2024 (Osprey).

The purpose of impact assessment is to provide government agencies with the information they need
to decide upon the significance of impacts of a proposed development, and to provide information to
proponents to help them to develop appropriate strategfes avoiding and minimising impacts of

their activities. This relies on information on the fauna assemblage and its environment, and BCE uses
an approach with the following components:

U The identification ofauna values

o0 Assemblage characteristics: uniqueness, completeness and richness;

0 Species of conservation significance;

o0 Recognition of ecotypes or vegetation/substrate associations (VSAS) that provide
habitat for fauna, particularly those that are rare, unusual and/or support significant
fauna;

o Patterns of biodiversity across the landscape; and

o Ecological processes upon which the fauna depend.

U The review ofmpacting processesuch as:
Habitat loss leading to population decline;
Habitat loss leading to population fragmentation;
Degradation of habitat due to weed invasion leading to population decline;
Ongoing mortality from operations;
Species interactions including feral and overabundant native species;
Hydrological change;
Altered fire regimes; and
o Disturbance (dust, light, noise).
U Therecommendationof actions to mitigate impacts.

O O O 0O o0 oo

Survey area description

Both survey areas are located in the Midwest region of WA, approximatef@®Km north of Perth.

The Lone South survey area is chasn size andhe Osprey survey area is @®ha in size.Both

survey areas consist primarily of native vegetation, intersected by narrow tracks of cleared vegetation.
Th vegetation was lorgnburnt at the time of site inspections, but was burnt in November 2024
surrounding landscape is largely intact native vegetation, with existing Tronox developments to the
sauth (Lone Southand north and east (Osprey), and areas of agricultural ddoadit 1kmto the north

(Lone South) andkm to thesouth (Osprey).Within 25km of the survey areas there are several
recognized sensitive sites including Threatened Ecological Communities, Environmentally Sensitive
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Areas, Important Wetlands, protected terrestrial reserves, and a Key Biodiversity thredCataby
LYLRNIIFYG . ANR ! NBI o6-8dckagd).TAOFy(d F2NIJ/ FNYyloeéQa

Key fauna values

Vegetation and Substrate AssociatiopgSAs) The survey areas encompass seven VSAs: VSA 1
(Banksia attenuatandB. menziesiiow Woodland), VSA Bénksia prionotesow Woodland), VSA 3
(Banksia sessili8hrubland), VSA 4 (Dampla®drubland/Open Woodland), VSABa(ksia telmatiaea
Heathland), VSA 6 (Mixed Heathland) and Y$88leared areas). The Lone South survey@esists

primarily of VSA 1, with small areas of VSA 2 and VSA 5. The Osprey survey area is composed primarily
of VSA 5 and VSA 1, with small areas of VSAs 3, 4, 6 and 7.

Fauna assemblageThe desktop assessment identified 198 vertebrate fauna species as potentially
occurring in the survey area: ten frogs, 46 reptiles, 120 biatiel 17 native and 5 introduced
mammals. Fourteenvertebrate species that would historically have been present in the survey areas
have been omitted from the expected species list because they are extinct or considered locally
extinct. Overall, the assemblage of vertebrate fauna expected in the survey area is typical of the
region, mostly completéor frogs, reptiles and birds, but incomplete for mammalss an assemblage

rich in reptiles and small mammals, while the avian component is only moderately rich but notable for
the large number and high abundance of nectarivores.

Species of conservation significancEhree broad levels of conservation significance are used in this
report:
A Conservation Significance 1 (C&&pecies listed under State or Commonwealth Acts.
A Conservation Significance 2 (C&&)ecies listed as Priority by DBCA but not listed under State
or Commonwealth Acts.
A Conservation Significance 3 (C&3pecies not listed under Acts or in publications, but
considered of at least local significance because of their pattern of distribution.

Species of conservation significancEhere arenine vertebrate species of conservation significance
expected to occur in the survey ardave CS1, two CS2 ahdo CS3. An additiondll gecies fne
reptile, one bird andnine mammals) would be considered of conservation significance (CS1 or CS2) if
they were not locally extinct in the area.

Three listed conservation significant invertebrates may be present in the surveyttagddoore River

land snail (P1) and Spinytidid (Swan Coastal Plain) (P2) are both expected as residents, while the
Graceful Sunmoth is only expected as an irregular visitor due to the low density of its host plant in the
survey areas. Based on species collected in previous fauna surveys, flagld@oatea appears to be

rich in shortrange endemic (SRE) invertebrate species, particukantychiropusmillipedes (four
species collected by BC&)d mygalomorph spidersixspecies collected by BCEJhe Lone South

and Osprey survey areas are likely to contain suitable habitat for these SRE species.

Blackcockatoo Assessmett /| NJ/ FCockafd is exfetted {o be a regular visitor to the survey

area,but the area isut of range for the Forest Rl A £ SR | Yy R -CodkatiaBdA y (ba2 ./l NG/ o &
BlackCockatoos were observed during the site inspeckiohevidence oforaging by this speciegas

observed throughout both survey areas
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Foraging value overall the Lone South survey area is of high foraging value and the Osprey survey
FNBF Aa 2F Y2RSNI S 7T 2-QdckatboyTEroughott tHeSited, Bridding scids - 6 & Q &
ranged from 9/10 for areas with higbanksiaspp. tree density (especially in VSA 1), to 4/10 for areas

with lower density of these trees (such as VSA 5).

Breeding value no trees were large enough to be assessed as potential nesting thdes closest
known and confirmed breeding sites are 6.kin from the Osprey survey area and c. 21 km from the
Lone South survey area.

Roosting value, No suitable areas for roosting sites were apparent within either survey area. The
closest known and confirmed roostlesss than Zm from the closest boundary (Ospreghdit is
expected thatadditionalunknown roost sites will be present within the local area.

Patterns of biodiversity The majority of each survey area contains vegetation with a complex
structure in the understorey and/or midstorey, and these areas are therefore expected to support a
high abundance and diversity of fauaeross all taxaincluding conservation significant species such

as the Carpet Python, Jewelled Ctenotus (Swan Coastal Plain subpopulation) and Brush Wallaby.
Sandy substrates, particularly in VB#hich is extensive in the Lone South surveyaaeelikely to

support a variey of fossorial reptiles and frogs, including the conservation significant-Blapkd

Snake.

Blackcockatoo foraging habitat occurs throughout the survey areas, primarily in the foBardsia

spp. trees that vary in density between VSAs. VSRahkgia attenuataand B. menziesiLow
Woodlang contains some of the highest value foraging habitat and is extensive in the Lone South
survey area. In comparison, the Osprey survey area contains less VSA 1 and primarily consists of VSA
5 Banksia telmatiaeddeathland) which contains a lower density of suitable foraging plants.

Key ecological processesThe ecological processes that are expected to influence the fauna
assemblage include existing habitat loss, landscape connectivity, and the presence of feral species.
Local hydrology may impact fauna as there are extensive areas of seasonally inundated
damplands/swamps which may support certain fauna speci€se recent (November 2024) fire
across bothareaswill have altered the fauna assemblage and the abundance levels of many species,
and will have triggered series of pdae changes in abundanees the vegedtion matures.
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1 Introduction

Tronox Limited (Tronox) is proposing to expand operations at their Cooljarloo .MiBamford
Consulting Ecologists (BCE) was commissiondadmnoxto conduct a Basitsensu EPA, 202juna
assessment (desktop revievauna habitat identificatiorand a site inspection), including a targeted
blackcockatoo assessmerand impact assessmenof two survey areasit Lone South and Osprey
This report presents the results of that desktop review, site inspechtatkcockatoo assessment
and impact assessment

1.1 Background information: fauna impact assessment

The purpose of impact assessment is to provide government agencies with the information they need
to decide upon the significance of impacts of a proposed development, and to provide information to
proponents to help them to develop appropriate strategfes avoiding and minimising impacts of

their activities. This relies on information on the fauna assemblage and its environment, and BCE uses
an approach with the following components:

U The identification ofauna values

0 Assemblage characteristics: uniqueness, completeness and richness;

0 Species of conservation significance;

0 Recognition of ecotypes or vegetation/substrate associations (VSAS) that provide
habitat for fauna, particularly those that are rare, unusual and/or support significant
fauna;

o Patterns of biodiversity across the landscape; and

o Ecological processes upon which the fauna depend.

U The review ofmpacting processesuch as:
Habitat loss leading to population decline;
Habitat loss leading to population fragmentation;
Degradation of habitat due to weed invasion leading to population decline;
Ongoing mortality from operations;
Species interactions including feral and overabundant native species;
Hydrological change;
Altered fire regimes; and
o Disturbance (dustjght, noise).
U Therecommendationof actions to mitigate impacts.

O O O 0O 0O o o

The objectives of the current assessment and report are as follows:
1. Conduct a literature review and searches of Commonwealth and State fauna databases
compile a comprehensive list of fauna expected to occur irstireey areas
2. Review the list of fauna expected to ocenrthe survey areas the light of fauna habitats
present, with a focus on investigating the likelihood of significant species being present
including a targeted blaekockatoo assessment
Identify significant or fragile fauna habitats within thervey areas
Identify any ecological processes in gwvey areasipon which fauna may depend,;
Identify general patterns of biodiversity within or adjacent to thevey areasand
Review impacting processes apmaviderecommendations for mitigation.

o g s W
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Descriptions andnore background information on these values and processes can be found in
Appendices 1 to 4.

1.2 Description of survey areas and background environmental information
1.2.1 Overview

Tronoxis proposinglevelopmentsn two newsurvey area Lone Souttand OspreyKigurel-1). As
these aren close proximity, the current report encompasses bstinvey area, with separate sections
for each area when required. Tlseirvey area are locagd in the southwestern part ofWestern

I dza (i NMidfvestre§ién(DBCA, 2024bapproximatelyl 50-160km north of Perth(Figurel-1). The
Lone Southsurvey areds approximately 55 ha in size and consists of natdranant vegetation
intersected by cleared tracKer access and exploration activiti@sigurel-2). The surrounding area
is predominantly intact native vegetation, including the Wongonderrah Nature Reserve, aside from
the existing Tronox development to the sout@leared agricultural land lies abaukm to thenorth.
TheOspreysurvey areas approximately280 hain sizeand consists ofiative vegetation and seasonal
damplands/wetlands intersected plearedtracks(Figurel-3). The surroundindandscape consists
predominantlyof native vegetatiorto the west and southwith agricultural land(Mullering Farm)
about 1kmto the south and existing Tronox development to the north and east.

A range of terms is used through this report to refer to the spatial environment including and around
the survey areg, these are defined below and illustratedfigurel-1, Figurel-2 and Figurel-3:

1 Survevyareas ¢ the boundaries of eachite were provided byTronox These are tharessto
which the results of the desktop analysis are directed and the sav@thin which field
investigations were conducted.

1 Study area; the outermost boundary of the desktop assessment area that is almost always a
specified buffer distance (see Sectidr8.1 belowy around thesurvey area The study area
thus encompasses thsurvey areabut includes the area from which database records are
sourced for the desktop assessment. For the current report, this &ea that encompasses
a 25km radius around the centroid of eaglirvey areacombined to create an oval shape (see
Figurel-1). Database records from this search area were interpreted separately for each
survey areadepending on the environments present

Note that for the purposes akgionalcontext and mapping, a 16m buffer around the boundaryas
used for each survey argthis is based upon guidance for regional context from the (EPA, 2016c¢)
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Figurel-1. Locations of thegroject areas and the study area (used fatatabase searchgs
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Figurel-2. Location ofLone Soutlsurvey area
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Figurel-3. Location of Ospregurvey area
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1.2.2 Interim Biogeographic Regionalisation of Australia (IBRAhd landscape characteristics

The Interim Biogeographic Regionalisation of Australia (IBRA) has idenfifieal@gions(IBRA v7in
Western Australia which are furthativided into subregion§DCCEEW, 2023b)Bioregions are
classified on théasis of climate, geology, landforms, vegetation and fa{liteackway & Cresswell,
1995) IBRAioregions are affectethy a range of different threatening processes and have varying
levels of sensitivity to impad¢EPA, 2016c)Thesurvey arealie within the north-eastern portion of

the Perth(SWAO2 subregion of the&Swan Coastdlainbioregion less than &m from the boundary
with the Leseur Sandplain (GES02) subregion of the Geraldton SandplairidridFegurel-4).

ThePerth (SWAO023ubregion was describedyMitchell et al. (2003)and a summary of their work
follows here TheSwan CoastdPlain bioregionis a low lying coastal plain, with woodlands the
predominant vegetation typeand dominant species comprisinBarksia or Tuart on sandy sails,
Casuarina obesan outwash plains, angapeibark in swampy areaslhePerth subregion is made up
of colluvial sands and alluvial river flafdominated by Marri vegetatign aeolian sandsiunes
(dominated by Banksiand JarrakBanksia woodlands), antbastal limestone (wittheath and/or
Tuart woodlands) This subregion also includes a complex serieseas@al wetlands and several
offshore islandsTheSwan Coastal Plalnoregion falls into the Southern Climatic RegiaPA, 2020)
and the climate of thd?erthsubregion is Mediterranea(Mitchell et al., 2003) Average rainfalfor
the station closest tand most representative ahe survey areds 518 mm (Station: Badgingarra
Research Station, Number 009037, BOM, 2023)
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Figurel-4. Location ofsurvey area within the Interim Biogeographic Regionalisation of Australia (IBRA) subregions.
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1.2.3 Pre-European Vegetatiomnd SoitLandscape Mapping

Mapping ofa survey arean relation tobroad scalelatasetscanprovide useful context regarding the
current and historicalandscape of thesurvey areaand surrounds A dataset of soilandscape
mapping across Western Austraigaprovided by DPIRQ2023) Beardet al. (2013)have described
and mapped the original vegetation presumed to have existed across Western Australia prior to
European settlement and this dataset is provided by DRERP4b) Thesurvey areain relation to
these datasetsire shown inFigurel-5 and Figurel-7.

The landscapesurrounding thesurvey areais a complex mosaic @ soitlandscapesubsystems
(DPIRD, 2023383 of which are represented in the k& buffer around the Lone Sousurvey area
(Figure1-5) and 32 of which are represented in the W% buffer around theOspreysurvey area
(Figurel-6). Details are provided hemnly for soilandscape subsystemghich overlap with or are
found within 1 km of eachsurvey area

The Lone Soutlsurvey aredies almost entirely within theBassendean 2 sutg&gm (Undulating
sandplain with ironstone and occasionally poorly drained depreskiarith a very small area in the
north overlapping with the Bassendean 5 subsys{€@uomplex pattern of dunes or low sandy rises,
poorly drained plains, saline depressions and swampke Ospregurvey aredies mostly within the
Bassendean 5 subsystg@omplex pattern of dunes or low sandy rises, poorly drained plains, saline
depressions and swaps), with small areas overlapping with the Bassendean 3 subsyg§tenw
dunefields; deep, pale grey or white sahds

Prior to European arrival, the landscape within 15km ofgsbevey areds thought tohaveincluded
six vegetation types as well as areas afinvegetated dune sandBeard et al., 2013; DPIRD,
2024b)Figurel-7). Details are providedhere only for vegetation typesn the survey area. Both
survey area are entirely within Vegetation type flescribed as follows:
1 Vegetation type9 (Low woodland oropen low woodlang: Low or open lowwoodland
includingAcaciaspp.,Banksiaspp.,Agonis flexuos@Peppermint) Callitrisspp. (cypress pine),
Allocasuarinaspp. (sheoak), anBucalyptus loxophleb@ ork Gum)

BAMFORD Consulting Ecologists 8



Cooljarloo Level faunaand targeted blaclkcockatooassessment
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Figurel-5. SoiHandscape mappingDPIRD, 2023yithin 15km of theLone Soutlsurvey areaboundary.
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Figurel-6. Soilandscape mappingDPIRD, 2023)ithin 15km of the Ospreysurvey aregboundary.
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Figurel-7. PreEuropean vegetation typeDPIRD, 2024hyithin 15km ofthe survey area.
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1.2.4 Land use and tenure

The dominant land uses within th&erth(SWAO2 subregion ar€ultivation (poth dry land agriculture

and irrigated horticulture, agriculture and plantatign€onservation UCL and Crown reseryésban,

Rural residentialForestry plantations, Roads and other easements and Grazing (improved pastures)
with smaller areas of Mining and Defenlemds. The southern half of theubregion is extensively
cleared comparable to theAvon WheatbeltMitchell et al., 2003)while the northern third of the
subregion (where thesurvey area are located) contains a greater proportion of remnant vegetation
(e.g. less extensive clearin@)itchell et al., 2003) At the local scale, thseurvey area aresurrounded
predominantlyby intact remnant vegetationwith existing Tronox developments to themediate
south and east, andreas of agricultwual landto the north and south.

1.2.5 Recognised sensitive sites

There are no known Bush Forever sitBgll & Banyard, 200@r Ramsaisites (DBCA, 2023ayithin

25km of thesurvey area. A large swathe of Threatened Ecological Commur(TiIEC)DBCA, 2023¢e)

runs northsouth through the middle of the 2km buffer around thesurvey area, and bothsurvey

areas lie within this swatheThe TECs are not continuol&ased on crosgeferencing with PMST, this

F LIS NB (G2 0SS GKS 9yRFEY3ISNBR W.lylaial 222Rfl yRA
GKAOK Aa WEA1Ste (G2 200dz2ND A yFigur&l$B (DECEEW, 20285 | &4 K 2
Two other Critically Endangered ecological communities may occur witthkm28 thesurvey area

(DCCEEW, 2023¢) W¢dzl NIi 2 22RflyRa FyR C2NBada 2F (GKS {¢
(which may occur in theurvey ared Y R a4 dzZNNR dzy Ra0 FyR Wl 2y S@yYeNlftsS a
2F GKS {gly [/ 2Fadalt t € knyfsouthiotidsBrdey &eb end i thekefo@K Y | &
unlikely to be of relevance for this reportl here are four large areas awed 70small points within

25km that are categorised as Environmentally Sensitive A(ES#As; DWER, 2023b, 2023hg

closest of whiclare c. 1 km east of theLone Soutlsurvey areaandon the northern boundary of the
Ospreysurvey aregFigurel-8). One of these large areagear Cervanteds also categorised as a

Priority Ecological Communityy DBCA2023e) Three of thee large areasencompasaNambung

National Park Badgingarra National ParkanagarrenNature Reserveand Unnamed WA41986
Conservation Parlall of which are alsaonsidered protected terrestrial aredCCEEW, 2020An
additionalsixprotectedterrestrial areas are present within 2&n of thesurvey area (Figurel-9). A

large area ofmportant Wetland§DBCA, 2023apans from 2&m south to ¢. km north of thesurvey

areas, and overlaps with the Ospreurvey area This is known as the Lancelin Defence Training Area
gSGfFryYyRa YR Aa I aa2 Qootkdtd @BCAAADIBA) Therdlds lodeBe@ a . £ I C
Biodiversity ArealKBA, 2023)ithin 25km of thesurvey ares; this is the Cataby Important Bird Area,

GKAOK A& aAIYAFAOLIYG Ay OGKFG AG adzZL2 NI & -Y2NB 0
CockatoaKey Biodiversity Areas Partnership, 2024 this area, nesting trees and foraging habitat

are distributed throughout remnant vegetation and isolated paddock trgé=sy Biodiversity Areas
Partnership, 2024)Important Wetlands and Key Biodiversity Areas are shown alongpnotiected

terrestrial areaon Figurel-9.

A summary of theseemisitive sites anthe distances to eachurvey area boundarig provided irTable
1-1.
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Tablel-1. Summary of sensitive sites and distance from each survey area.

Sensitive Site

Distancefrom Lone South

Distancefrom Osprey

Threatened Ecological
Communities

Within survey area

Within survey area

Priority Ecological
Communities

c. 20 km northwest

c. 22 km northwest

Environmentally Sensitive
Areas

c. 1km

On northern boundary

Protected terrestrial areas

Closest is WongonderratR,
<100 m east

Closest is Wongonderrah NR|

c. 36 km north

Important Wetlands

<100 m west

Within survey area

Cataby Important Bird Area
(KBA)

c. 29 km soutkeast

c. 22 km southeast

BAMFORD Consulting Ecologists
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Figurel-8. Environmentally Sensitive Ared®WER, 2023aand Priority and Threatened Ecological CommuniiB8CA, 2023eayithin 25km of the survey
area
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Figurel-9. Protected areasasper the Collaborative Australian Protected Areas DatabdS2APAD; DCCEEW, 202@)portant Wetlands(DBCA, 2023a)
and KBAZKBA, 2023)vithin 25 km of thesurvey ares.
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1.2.6 Regional development

Thesurvey area are surrounded predominantly by remnant vegetation, aside from existing Tronox
developments to the south and east, ardricultural land to the north (extensive) and south
(isolated). A network of roadsalso exists in the surrounding landscapad existing development
includes the Catabflluka)Mineral Sands Mine. 20km southeast of thesurvey area Figurel-10
illustrates the existing extent of land clearing and development in leribuffer aroundboth survey

areas combined Both areas are mapped feimplicity butare treated separately for the sake of the
below calculationsThese calculations are based on the Native Vegetation Extent dataset provided by
DPIRD(2024a)which givesa broad indication of vegetation remaining in tlsirvey areaand
surrounding landscapelo provide more detail concerning areas that provide habitats for fauna, BCE
describes and provides maps of vegetation and substrate associations (VSAs) observed during site
inspections. This is described in more detail in Secfaiand 3.1

1.2.6.1 Lone South

The land area withia 15 kmbuffer around the boundary of the Lone Sowthrvey areds ¢.78,824

ha. Within this bufferc. 51,505ha of native vegetation remain®PIRD, 2024a)herefore existing
land clearing or development (27,319ha) impacts ¢.35% of the total land area within 1&m.

According to the native vegetation extent data§®m DPIR[2024a)the majority of thesurvey area
consists ohative vegetation with small areas of cleared land coinciding with existing tréi€igire
1-10). The native vegetation within the survey aréa 52ha) comprises0.1 % of the remaining
vegetation within the 1%m buffer.

1.2.6.2 Osprey

The land area within a 15 km buffer around the boundary of@spreysurvey areds c.92,771 ha.
Within this buffer, ¢60,215ha of native vegetation remai®PIRD, 2024adherefore existing land
clearing or development (82, 556 ha) impacts c35% ofthe total land area within 1%m. According
to the native vegetation extent dataset from DPI@D24a) the majority of thesurvey areaonsists
of native vegetation, witlverysmall areas of cleared land coinciding with existing traekgifel-10).
The native vegetation within the survey arga267 ha) comprise.4 % ofthe remaining vegetation
within the 15km buffer.
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Figurel-10. Estimated existing development within the regioNative vegetation extent is from DPIRQR024a)
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2 Methods

2.1 Overview

This approach to fauna impact assessment has been developed with referempédalines and
recommendations set out by the Western Australian Environmental Protection Authority (EPA) on
faunasurveys and environmental protectiqitPA, 2002, 2016a, 2016b, 202&0d Commonwealth
biodiversity legislation(DotE, 2013; DSEWPaC, 2018he EPA(2020)recommends three levels of
investigation that differ in their approach for field investigations:

1 Basicg a low-intensity survey, conducted at the local scale to gather broad fauna and habitat
AYF2NXYEFGA2Y OF2NXSNI e NBFSNNBR (2 Fa W[ S@St
adequacy of the desktop study, and to map and describe habitAtbasic survey can also be
used to identify future survey site locations and determine site logistics and access. The results
from the basic survey are used to determine whether a detailed and/or targeted survey is
required. During a basic survey,pmtunistic fauna observations should be made and-low
intensity sampling can be used to gather data on the general faunal assemblages present.

2 KAfS NBEFTSNNBR G2 a WwolaroQsr GKAa tS@gSt 27
considered the primar level of assessment. Other levels of assessment (where deemed
necessary) add information to inform this primary level.

1 Detailedg a detailed survey to gather quantitative data on species, assemblages and habitats
AY Iy FNBF O0F2NX¥SNIe& NBFSNNBR (G2 a W[ SOSt H(
design and should include at least two survey phases appropddte biogeographic region
(bioregion). Surveys should be undertaken during the seasons of maximum activity of the
relevant fauna and techniques should be selected to maximise the likelihood that the survey
will detect most of the species that occur, atal provide data to enable some community
analyses to be carried out.

1 Targeted; to gather information on significant fauna and/or habitats, or to collect data where
a desktop study or field survey has identified knowledge gaps. Because impacts must be placed
into context, targeted surveys are not necessarily confined toepidal impact areas. A
targeted survey usually requires one or more site visits to detect and record significant fauna
and habitats. For areas with multiple significant species there may not be a single time of year
suitable to detect all species. In treesases, multiple visits, each targeting different species or
groups, should be conducted.

The level of assessment recommended by the @P2R0)is determined by geographic position, with
a generic statement that detailed surveys are expected across all of the state except thevestith
but also recommending that site and project characteristics be considered, such as the survey
objectives, exiéng available data, information required, the scale and nature of the potential impacts
of the proposal and the sensitivity of the surrounding environment in which the disturbance is planned
These aspects should be considerethie context of the information acquired by the desktop study.
When determining the type of survey requirethe EPA(2020) suggestd that the following be
considered

1 level of existing regional knowledge

1 type and comprehensiveness of recent local suryeys

1 degree of existing disturbance or fragmentation at the regional scale

1 extent, distribution and significance of habitats
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1 significance of species likely to be present
1 sensitivity of the environment to the proposed activitiesd
1 scale and nature of impact.

Thesurvey aredies in a region where the fauna assemblage is-d@tumented andl  Wo I A 0Q f S
survey (desktop review, fauna habitat identification and a site inspection) with targeted investigations

for relevant significant speciesdsnsidered an appropriate level of investigatioBuidance for field
investigation method$or vertebrate faunas provided by th&PA2016¢, 2020and byBamfordet al.

(2013)

The approach and methods utilised this reportfor the Basicassessmentre divided into two
sections which differ in their objectivesand are used in combination smmmarisehe fauna values
of the survey area

*  Desktop assessmeniThe purpose of the desktogssessmenis to produce species lsthat
can be considered to represent the vertebrate fauna assemld@tfee survey areg, and the
conservation significant invertebrate species likely to occur indinerey area, based on
unpublished and published datadusing a precautionary approach.
Field investigations.The purpose of the field investigations is to gather information on the
vegetation andsubstrateassociationg¥ { !) tha@support the fauna assemblage and place
the list generated by the desktogssessmentinto the context of the environment of the
survey area The brief field investigations that form part of a Basic assessment also allow for
some fauna observations to be made and assist the consultant to develop an understanding
of the ecological processes that may be operatinth@survey area.

2.2 ldentification of vegetation and substrate associations (VSAS)

Vegetation and substrate associations (VSAs) combine vegetation types, the soils or other substrate
with which they are associated, and the landform. In the context of fauna assessment, VSAs are the
environments that provide habitats for fauna.

./ 9 RStAOSNIGSte YI(1Sa GKS Rpedficteryhatngdyncanpass SSy U
the whole or part of one or more VSAsd isthe physical subset of an ecosystem that a given spgecies

or species groupdzii A £ A & S & 0 genesslRlisckete find Gutually exclusive spatial division of a

target area, based on soil, vegetation and topography). It is recognised, however, that, within the
broader EIA literature/guidance, the formesrm is used more or less synonymously to indicate the

lattero S®3APQ KIF oA G G | &as &uitheBdjscussiondsipoidedipper@likl! = HAH N0

C2NJ GKS OdaNNByild FraasSaavySyias +{!'a 6SNB ARSY(GATAS

the area, a previous vegetation assessments of the(kltawelt, 2023) and on observations made
during the fieldinvestigations.

BAMFORD Consulting Ecologists 19



Cooljarloo Level faunaand targeted blacikcockatooassessment

2.3 Desktop assessment of expected species

2.3.1 Sources of information

As per the recommendations &PA (2020)nformation on the fauna assemblage of tharvey area
was drawn from a range of sources including databases (as listedie?-1). Information from these

sources was supplemented with species expected in the area based on general patterns of

distribution. Sources of information used for these general patterns are list€dbife2-2. For the

current assessment, fish were excluded from all database outputs aside from the BCE database for
Cooljarloo, in order to simplify the compilation of the species list.

Therefore, a small number of

freshwater fish recorded nearby were includedtire potential species list, buecordsrelating to
marine fishwere excluded

Table2-1. Databases searched for the desktop review; accessed January 2024.

Database

Type of records held in database

Area searched

BCE Database

Fauna recorded by BCE in the vicinity of the
survey areg, extensive 3§/ear monitoring data
available for Cooljarloo mine

Cooljarloo mine and
surrounding areas

Atlas of Living
Australia(ALA,

Fauna records from Australian museums and
conservation/research bodies.

Search area
encompassing 25 km
buffer around centroid

2023)
of eachsurvey area
Records from the Western Australian Museum  Search area
NatureMap(DBCA, (WAM) and Department of Biodiversity, encompassing 25 km
2023hb) Conservation and Attractions (DBCA) database buffer around centroid
including historical data. of eachsurvey area
.. Search area
DBCA Threatened @ Records from the DBCA Threatened and Priorit

and Priority Fauna
(DBCA, 2023d)

species database, including blaabkckatoo
nesting/roosting data.

encompassing 25 km
buffer around centroid
of eachsurvey area

BirdLife Australia
databases
(BirdLife Australia,
2023c, 20234,
2023b)

Records from Bird Life Australia, including birde
and blackcockatoo datasets

Search area
encompassing 25 km
buffer around centroid
of eachsurvey area

EPBC Protected
Matters Search Too
(DCCEEW, 2023¢)

Records on MNES protected under the EPBC 4

Search area
encompassing 25 km
buffer around centroid
of eachsurvey area
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Database Type of records held in database Area searched

Index of Biodiversity Search area

Surveys for Flora and fauna data contained in EIA biodivers encompassing 25 km
Assessment (IBSA) survey reports. buffer around centroid
(DWER, 2023c) of eachsurvey area

Table2-2. Sources of information used for general patterns of fauna distribution.

Taxa Sources
. Morganet al. (1998) Allenet al. (2003) Morganet al.(2014) DoF
Fish
(2023)
Frogs Tyler and Dought{2009) Anstis(2017)
Rebtiles Storret al. (1983, 1990, 1999, 2002Bushet al.(2010) Wilson and
P Swan(2021)
Birds Johnstone and StofL998, 2005)Menkhorstet al. (2017)
Van Dyck and Strahg8008) Churchil(2009) Menkhorst and Knight
Mammals (2011)

2.3.1.1 Conservation significant invertebrates

A list of ptentially occurring conservation significanvertebrates was compiledThis wabased on
the threatened and priority fauna database for the Midwest regiDBCA, 2023fPBCA threatened
species searcDBCA, 2023dNaturemap CS seardi®BCA, 2023b)ithin 25 km,and significant
invertebrates identified during previous surveys in Coolja¢(MoJ. Bamforet al., 2012; Bennelongia,
2013 and BCE databas€e)hese previous surveyisicluded records ofseveralshortrangeendemic
(SRE) speciesSpeciedrom this initial listwere omitted ifthey wereclearly out of range and any
remaining speciespossiblywithin range and potentially occurrinp the survey areasvas cross
checked against ALA and Naturemap search results (withkm25 In addition, selectedgenera
known to contain high numbers of SRE specig. Antichiropus Buddelundiawere crosschecked
against ALA and Naturemap invertebrate records.

2.3.2 Previous fauna surveys

There werdfive previousvertebratefauna surveys listed withia 30 km radiusof the survey areain
the Index of Biodiversity Surveys for Assessments (IBS¥ER, 2023tisted inTable2-3). Resources
(data and/or report) were only available for one of these survaysackcockatoo habitat assessment
for a potential offset sitenear Cataby, 1-25km from thesurvey area.
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Table2-3. Terrestrial fauna sudies returned from IBSA searchluring desktop review Studiesin
italics did not have any resourcgsublicly availableand are not included in reference list

Distance to
site

Black Cockatoo Habitat Assessment of Part of Lot 333 25 km (Lone
Mimegarra Road, Cataby. Prepared for Public Transpé¢ South), 18 km
Authority. Osprey

Author Title

Eco Logical Australia
(2020)

Indian Ocean Drive Passing Lanes. Unpublished repo

AECOM (2014) prepared for Main Roads Western Australia

n/a

Waddi Wind Farm ProjeeCataby Supplementary Flora:
Vegetation and Fauna Surve®nducted foWaddi Wind : n/a
Farm Pty Ltd, for the Waddi Wind Farm Project.
Spring Flora and Vegetation Survey and Black Cockat
Outback Ecologf014 : Habitat Survey@®nducted for RPS Australia Asia Pacifi n/a
for the Waddi Wind Farm Project.

Brand Highway, Western Australi&arious Sections: SL
GHD (2016) 74 to 150 Biological Survey. Unpublished report prepa: n/a
for Main Roads Western Australia.

Ecologia Environment
(2016

2.3.3 Nomenclature and taxonomy

As per the recommendations of thePA(2020) the nomenclature and taxonomic order presented in

GKA&E NBLR2NI NB 3ISySNrffe oFlasSR 2y GKS 2S8SaidSNy |
Western Australia 2020The authorities used for each vertebrate group were: fistorgan et al.,

2014) frogs(Doughty, 20223)reptiles(Doughty, 2022h)birds (F. Gill et al., 2023)and mammals
(Travouillon, 2022) In some cases, more widelgcognised names and naming conventions have

been followed, particularly for birds where there are national and international naming conventions

in place (e.g. the BirdLife Australia working list of names for Australian(Birdkife Australia, 2022)

FYR GKS LYGSNYlFGA2ylFf hNYAGKRYRZABARNF 83/ 8 K INBAR Oz1)
02011 G22Q A& O2yairaiSylthavesizirgRh ceranidd fames of 8pkdies S G | E
where available, are used throughout the text; Latin names are presented with corresponding English
names in tables in the appendice$he use of subspecies is limited to situations where there is an
important (and relevant) geographically distinct population, or where the taxonomic distinction has

direct relevance to the conservation status or listing of a taxon.

2.3.4 Interpretation of species lists
2.3.4.1 Expected occurrence

Species lists generated from the review of sources of information are generous as they include records
drawn from a large regioffthe study area seeFigurel-1) and possibly from environments not
represented in thesurvey area Therefore, some species that were returned by one or more of the
database and literature searches have been excluded because their ecology, or the environment
within the survey areadeterminead that it is highly unlikely that these species will be present. Such
species can include, for example, seabirds that might occur as extremely rare vagrants at a terrestrial,
inland site, but for which the site is of no importandeor the current assessment, given that there is

no suitable habitat in eithesurvey aredor freshwater fishes, all records of fish from databasere
excluded and are not shown anyAppendix Freshwater fish that have been observed by BCE during
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other surveys in the Cooljarloo area have been included in the ouistadif potential species, but
have beerexcluded based on lack of habi@nd are shown in the relevant Appendix)

Foecies returned from the databases and not excluded on the basis of ecology or environment are
therefore considered potentially present or expected to be present in sbhevey area at least
occasionally, whether or not they were recorded during field surveys, and whether or nstttey

areas are likely to be important for them. This list of expected species is therefore subject to
interpretation by assigning each a predicted statilie® expected occurrence) thesurvey area. For

the current assessent, the species list has been interpreted for betlrvey area combined, as they

are ofsimilar environments and the same fauna assemblage is expected atBaelstatus categories

used are:

1 Resident:species with a population permanently present in thevey area

1 Regular visitor:species that occur within theurvey arearegularly in at least moderate
numbers, such as part of an annual cycle (thus includes migrants).

1 lIrregular Visitor:species that occur within theurvey aredrregularly such as nomadic and
irruptive species. The length of time between visitations could be decades but when the
species is present, it uses tharvey aredn at least moderate numbers and for some time.

1 Vagrant:species that occur within theurvey areainpredictably, in small numbers and/or for
very brief periods. Therefore, th®irvey areas unlikely to be of importance for the species.

1 Locally extinct:species that would have been present but has not been recently recorded in
the local area and therefore is almost certainly no longer present istineey area

These status categories make it possible to distinguish between vagrant species, which may be
recorded at any time but for which theurvey areas not important in a conservation sense, and
species which use theurvey areain other ways but for which the site is important at least
occasionally. This is particularly useful for birds that may naturally be migratory or nomadic, and for
some mammals that can also be mobile or irruptive, and further recognises that even thte mos
detailed field survey can faib record species which will be present at times. The status categories
are assigned conservatively based on the precautionary principle. For example, a lizard known from
the general area is assumed to be a resident unless there is very good eviderscaevine areawill

not support it, and even then, it may be classed as a vagrant rather than assumed to be absent if the
site might support dispersing individuals. It must be stressed that these status categories are
predictions only and that often very intensivesampl 3 g2 dzZf R 6S NBIjdzA NBR (G2 02
It should be noted that the aim of the desktop assessment and field investigations is not to confirm
the presence or absence of species in thevey area By using a precautionary approach, the
expectal species assemblage represents a conservative estimate of the species assemblage that may
use thesurvey areawith errors of inclusion rather than exclusion.

The results of the database searches were reviewed and interpreted, and obvious errors and out of
date taxonomic names were deleted.

2.3.4.2 Conservation significance

All expected species were assessed for conservation significance as detailggemdix1. Three
broad levels of conservation significance are used in this report:
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A Conservation Significance 1 (C8%pecies listed under State or Commonwealth Acts such as
the Environment Protection and Biodiversity Conservation Act 1B®BC Act) anthe
Western Australiamiodiversity Conservation Act 20(HC Act)

A Conservation Significance 2 (C&&ecies listed as Priority by DBCA but not listed under State
or Commonwealth Acts; and

A Conservation Significance 3 (C§33pecies not listed under Acts or in publications, but
considered of at least local significance because of their pattern of distribution. In the
wheatbeltregion, a large proportion of what might otherwise be considered common species
are of local significance as they are reliant on the very small areas of remnant native
vegetation. In a different context, this principle was used by Dell and Bar(g8é®d)to
recognise species of conservation significance in urban landscapes.

SeeAppendixl for an expanded discussion of these categories/Amolendix2 for a description of the
categories used in the legislation (EPBC and BC Acts) and by the DBCA.

2.4 Field investigations
2.4.1 Overview

The site visit involveBCEpersonnel walking across as much of sevey areas possible GPS tracks
are indicated orfigure2-1. Within thesurvey areafield investigations included:
9 identification of VSAs (that provide fauna habitats);
i targeted blackcockatoo assessment; and
1 opportunistic fauna observations (birds and other fauna, including signs sdalgirsgs, scats
and track$.

2.4.2 Datesand Personnel

The Lone Soutburvey areawas visited on 14 November 2023and the Ospreysurvey areavas
visited on 19 January 2024and again on 20November 2024lue to a slight revision in the Osprey
project area boundaryPersonnel involved in the field investigations and report preparation (including
desktop review) are listed ihable2-4.

Table2-4. Personnel involved in the field investigations and report preparation.

EIAWildlife Field Report
Personnel Survey o .
’ Investigations Preparation
Experience
Dr Wes BancrofB8Sc (Zool/Microbiol, Hon&dol), PhD
26 years + +
(Zool)
Natalia Huan@®EnvSc (Zool, Hons (€8iol, MBA 16 years + +
Dr Mike BamfordBSc (Biol), Hons (Biol), PhD (Biol) 40 years + +
Dr Amanda KristancBSc (ZoéBiochemn), Hons (Zool), Phl
3years +

(Parasitol)
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Figure2-1. GPSracks ofBCE personnel durinthe field investigations(November 2023) Tracksin Osprey in November 2024 wernot recorded.
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